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PREFACE .

1. Part I, Training Manual No. 26 , The Radio Operator, is a train

ing course on radio sets.

2 . The plan followed in the preparation of this manual is the es

tablished Signal Corps training policy, namely , instruction by means

of the applicatory method .

a . In order that themanualmay meet Army needs, the knowledge

and ability which radio operators with tactical units must possess

has been analyzed and arranged in teaching units called Unit

Operations.

b . Each of these unit operations contains all the requisite informa

tion , together with the directions for obtaining a solution of the

various applicatory problems contained therein . These problems are

so arranged that the radio operator by following them in order will

find himself equipped with the necessary knowledge and manual

skill for proceeding from each unit operation to the next.

3 . It is highly desirable that radio operators should receive in

struction in an orderly way and that their ideas and stock of in

formation about their specialty should be built up and added to in

a logical fashion . It is especially important that they should be

well grounded in the fundamental principles and practice of radio

operation and that they should be thoroughly familiar with such

elementary circuits as those involved in simple receivers, transmitters,

and amplifiers. For these reasons the SCR -54- A , SCR -74, and

SCR -61 sets are used in this manual as starting points for instruc

tion. Although these sets are becoming obsolete, a thorough study

of the minimum instructional equipment required by any unit for

the illustration of basic radio principles has resulted in the selection

of these sets as well adapted for this particular purpose . Where they

can not be obtained, models can be made which will serve the

purpose.

NOTE. — Recommendations have been made to include these sets in Equipment

B , in the new tables of equipment for all units required to train radio opera

tors. ( Letter, 0 . C . S. 0 . Jan. 12, 1924.)

4 . Since different arms are equipped with different radio sets, the

unit operations are so arranged that the directions for any sets not

used by a particular arm may be omitted without destroying the

general plan of instruction.

(V )



5 . The several unit operations constituting this manual have been

prepared in accordance with the minimum specifications for the

Radio Operator published by the Adjutant General of the Army.

These specifications do not require instruction in radio theory. In

this connection it should be noted that the Signal Corps policy with

respect to instruction, as embodied in this manual, departs from the

usual procedure which consists in teaching theory first and practice

second, by teaching the practical first and permitting theoretical

knowledge to grow spontaneously out of this practical training.

. 6 . The essential element in training radio operators is the reduc

tion of the time required for training to the minimum . What this

minimum is and the best ways of attaining it must be determined

in peace time and not left undecided until a national emergency

arises. The second essential element in any program of training is

the complement of the first, that the method adopted for war train

ing shall be identical with that for peace training. The methods

devised in peace must be so well tried and so trustworthy that they

will not be abandoned when an emergency arises. At such a time

to devise and install new methods and to spread these throughout

the Army requires considerable time that had better be spent upon

the actual training itself.

,
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UNIT OPERATION No. 1.

Page No. 1.

RADIO OPERATOR.

STUDENTS MANUAL

FOR ALL ARMS.

· PART 1. - RADIO SETS.

UNIT OPERATIONS.

PRIMARY BATTERIES USED IN RADIO COMMUNICATION .

Information.

Effects of electricity . The word electricity has been applied to a

form of energy , but just exactly what electricity is we can not say .

Electricity is known to exist for the simple reason that it can be ob

served and measured . For example, electricity lights lamps, drives

· motors, raises to a high temperature all sorts of electrical heating

devices, and energizes the telephone, the telegraph , and the electric

bell. It also makes radio communication possible.

Electricity produces these various effects only when it is in motion ,

just as air must be in motion in order that wind may be produced .

Moving air causes the windmill to revolve , and propels the sailing

vessel. However, if air is not in motion no such effects are produced .

In a similar way, electricity at rest has few effects of practical value.

Electricity in motion is spoken of as a current of electricity.

Conductors; nonconductors. - In order to transfer electricity from

its source to the pointat which it is to be used , a path or conductor

must be provided . For convenience and efficiency this conductor

usually consists of a copper wire. Gold , silver, iron, lead, brass,

zinc, carbon , and the earth are also conductors of electricity. Cer

tain substances, such as glass , porcelain , hard rubber, bakelite, mica,

and sealing wax, are poor conductors of electricity and are therefore

called nonconductors or insulators.

Questions.

( 1) What is energy ?

(2 ) What are some forms of energy other than electrical energy ?

( 3 ) What is meant by “ energizing the telephone ” ?
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(4 ) What are the usual sources of electricity ?

(5 ) Why is it evident that such a thing as electricity exists ?

(6 ) Will electricity produce any practical effects if no current is

flowing ?

( 7 ) What is a conductor ?

Batteries. The electricity necessary to operate the radio sets used

in the Army is obtained from two sources, namely , an electric battery

or a generator. For portable and small type sets the necessary

electrical energy is supplied by a battery. Two types of batteries

are used in general, one a primary battery and the other a secondary

or storage battery.

RESERVE DRY DRY CELL

CELL TYPE - BA -IO TYPE BA - 4

Cork

Brass Cap

- Sealing Compound

- Paraffin

SHollow Carbon Rod

Positive Pole

Solid Carbon Rod 2

Positive Poles

IsZinc Jar.

Neqative Poles

< Active Materials

HA

1
9
5

Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
Z
I
I
Z
I
T
Z
I
T
U
I
T
I
U
V
I
N
I

T
H
I
V
I
A
Z
I
Z
I
Ż
U
T
V
I
Z
I
V
I
Z
I
N
G

004

AL- P -2883

Figures 1, A - B . - Sectional view of primary cells, types BA- 10 and BA-4 .

Primary batteries. A primary battery consists of two or more

units called cells. Each cell produces electricity by certain chemical

actions which take place inside the cell. There are many types of

primary cells. Those which contain a liquid which is easily spilled ,

or those in which the liquids are placed in glass containers are

unsuitable for use where they are to be transported with radio sets

accompanying troops in the field . The type of primary cell most

practical for such use is known as the dry cell. The BA4 cell is

an example of this type of dry cell. (See Fig . 1, A , and Fig. 3 , B .)

It consists of a small cylindrical zinc container, in the center of

which a carbon rod is placed . The space between the carbon rod and

the inner wall of the zinc container is filled with certain chemicals

and absorbentmaterials. The top of the cell is sealed with sealing
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wax. The carbon rod is equipped with a small brass cap which

acts as one terminal of the cell. The other terminal of the cell is

formed by the zinc container itself.

EXPERIMENT NO. 1.

Equipment.

1 cell, type BA -4 , serviceable, with leads soldered to terminals.

1 voltammeter, Weston model 280.

NOTE. — The voltammeter, Weston model 280 , is a combination voltmeter and

ammeter. When the voltammeter is used to measure voltage it will be spoken

of as a voltmeter, and when it is used to measure amperes it will be spoken

of as an ammeter.

3 Ampsport

/ / i5 Amps
- 30 Amps

mps or Volts +
COMMON )

- Switch BA - 4

13 Volts15 Volts

- 150 Volts RL- P .2301

Fig . 2 . - Method of connecting type BA -4 cell to a voltmeter.

Directions.

1. Connect the wire leading from the carbon rod or positive pole

of the BA - 4 cell to the terminal marked " Amps or Volts + ” on

the voltammeter. Connect the wire leading from the bottom of the

zinc case or negative terminal of the cell to the terminal marked

“ 3 Volts ” on the voltmeter. (See Fig. 2 .) Press the small button

switch on the voltmeter and watch the indicating needle .

Questions.

( 8 ) In which direction does the indicating needle turn ?

( 9) Where does the needle come to rest?

( 10 ) What is the voltage of the cell as indicated by the volt

meter ?

Directions.

2. Reverse the leads by connecting the lead from the positive

terminal of the cell to the terminal on the meter marked “ 3 Volts,"
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and the negative lead from the cell to the terminal on the meter

marked “ Volts.” Again press the small button switch and observe

the needle.

Questions.

· (11) When the connections are reversed , in which direction does

the indicating needle move ?

( 12 ) Which is the proper way to connect the meter , as described

in direction 1 or as in direction 2 ?

Information.

Direction of current. The electricity generated by a dry cell

is known as direct current electricity and flows in one direction

through the wires and apparatus connected to the cell terminals.

No. 6

RESERVE

DRY CELL

S

SD

e bastutely defe
before charged for

ergoney
olguero

phones and serve

open runt battery

EVENTYEVELADY VACUUM
TUBES

BATTERY

NATIONAL CAONAL CARB
ON

CO

CLEVELAND . OHIO .US

BA - 4

BATO BA BA BAB
RU-P4006

Fig . 3, A - B - C - D . — Types of dry cells and batteries used in signal communica

tions.

The direction in which the current flows in a wire or piece of appa

ratus is determined by the connection to the cell terminals. The

the cell from the positive pole to the negative pole . It should be

observed that if current flows from positive to negative outside the

cell, in order to complete the electrical circuit it must flow from

negative to positive within the cell. In referring to the direction

of the current the external circuit is always referred to unless it is

otherwise specifically stated.

Certain forms of electrical apparatus will not work unless the

current flows through them in the proper direction. For this reason

they must be correctly connected to the source of current supply ,
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with respect to the positive and negative poles. The voltmeter in

Experiment No. 1 is an example of this.

Question .

( 13 ) If the current generated by the cell flows from the positive

to the negative terminal, why did the needle move to the left of

the zero of the scale in Direction 2 ?

Information .

BA - 10 Dry Cell. — The BA - 10 reserve dry cell is similar to the

BA -4 cell. (See Fig . 1, B and Fig . 3 , A .) It consists of a cylin

drical zinc container in the center of which a hollow carbon rod is

placed. The space between the carbon rod and the inner wall of the

zinc case is filled with certain chemicals and absorbent materials.

The top of the cell is sealed with an asphalt insulating compound .

Two spring clip terminals are provided on the top of the cell, one

being attached to the zinc case itself and the other to the carbon rod .

A paraffin coated cork closes the opening in the top of the carbon

rod .

The BA - 10 cell differs from the BA4 cell in that it must be

charged by being filled with water before it is placed in service.

(See U . O . No. 3, Basic Manual.)

A dry cell of the BA -4 type, when stored for a length of time,

becomes useless due to certain reactions which take place inside the

cell when it is not in use . The cell could be stored for a much

longer period of time if during construction the water had been

omitted from the chemical in the cell. This is done in the type

BA - 10 reserve cell, but the small size of the BA4 cell, together

with the manner in which it is used , prohibits the use of a device

for adding water.

BA -2 Battery . The type BA - 2 battery shown in Fig. 3, C , con

sists of 15 dry cells, each cell being similar to the BA4 type cell,

but smaller. The cells are connected together in series and sealed in

a cardboard container with sealing wax. Two wire terminals are

brought out through the sealing compound at the top of the bat

teries. One of the wire terminals is covered with black insulation

to indicate the negative pole, while the other wire is covered with

red insulation to indicate the positive pole. It is important to re

member these colors.

BA- 8 Battery. The type BA - 8 battery (Fig. 3, B ), is similar to

the type BA - 2 battery . The two batteries differ only in the size of

the cells, those of the BA -8 battery being about twice the diameter

of the cells of the BA - 2.
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SERIES AND PARALLEL CONNECTIONS OF DRY CELLS AND

BATTERIES.

Equipment.

1 type BA -4 cell ( serviceable ) .

4 type BA - 10 cells ( serviceable ) .

2 type BA - 2 batteries ( serviceable ) .

1 type BA - 8 battery ( serviceable ) .

1 voltammeter, Weston, model 280.

1 ammeter, 0 –50 scale .

Dry Cells

will !

< 3 Amps

15 Amps

30 Amps

Amps or Volts +

COMMON

- Switch

3 Volts

150 Volts -

15 Volts

A6 - 2 -2017

Fig . 4 . — Method of connecting four dry cells in series.

Information .

Series connections. At times it is necessary to use a voltage

greater than the initial voltage of a single cell. As stated in the

description of the BA - 2 and BA - 8 batteries, 15 cells are connected

together in order to obtain 22 volts. When the cells are connected

in this manner they are said to be connected in series. Fig. 4 shows

how four type BA - 10 reserve dry cells are connected in series for

delivering current at a pressure of 6 volts.

Directions.

1. Measure the voltage of one of the BA -10 cells. Prepare a table

similar to the one shown at the end of this Unit Operation . Record

the reading obtained .
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2. Connect four type BA - 10 cells in series as shown in Fig . 4 . The

positive terminal of one cell is connected to the negative terminalof

the second cell. The negative terminal of the second cell is con

nected to the positive terminal of the third cell and so on. Measure

the voltage of the four cells in series using the terminals marked

“ 15 Volts ” and “ + Volts ” on the voltammeter.

3. Record the reading in the table prepared.

Questions.

( 1) What voltage does the meter indicate ?

(2 ) Multiply the voltage of one cell by the number of cells (4 ) .

What is the answer ?

(3 ) Compare the answers to Questions 1 and 2 . Would the same

relation hold true if six cells were used in Direction 2 ?

Information.

When measuring the voltage of a battery such as the type BA - 2

or the type BA -8 battery , the terminals marked “ Volts + ” and

“ 150 Volts " are used. The “ Volts + " terminal is connected to the

positive terminal of the battery while the “ 150 Volts ” terminal is

connected to the negative pole of the battery. With these connec

tions the figures at the top above the scale are used . When meas

uring the voltage of a battery consisting of less than 10 dry cells ,

connections are made from the battery to the “ Volts + ” and the

“ 15 Volts ” terminals on the meter . The “ 3 Volts ” terminal and

the “ Volts + " terminal are used when measuring the voltage of

one or two dry cells. In this last case , the figures below the scales

are used . When measuring the voltage of a battery, the voltmeter

is always connected across the terminals of the battery .

Directions.

4. Measure the voltage of one of the BA -2 batteries using the ter

minals “ 150 Volts ” and “ Volts + ” on the meter.

5 . Record the reading in the table prepared .

6 . Connect two of the BA -2 batteries in series. The positive or

red wire lead of one battery should be connected to the “ Volts + "

terminal of the meter. The black or negative lead should be con

nected to the red or positive terminal of the second battery . The

remaining black lead should be connected to the “ 150 Volts” termi

nal on the meter. Take the voltage reading and record it in the

table prepared.

7. Measure the voltage of the BA - 8 battery.

8 . Record the reading in the table prepared .
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Question .

(4 ) What difference is there between the voltage of a BA - 2 bat

tery and a BA - 8 battery ? .

Information.

Ammeters. — When using themeter shown in Fig. 2, as an ammeter,

the connections are made with the terminals at the top of the meter.

( See Fig. 5 and Fig. 6 .) The three terminals marked " 3 Amps,"

66 15 Amps," and " 30 Amps ” are the negative terminals. The

positive or “ Amps + " terminal is the same terminal used for the

“ Volts + ” connection. When measuring the amperage of a dry

cell or battery one terminal of the meter (usually the positive ter

minal) is connected directly to the positive terminal of the cell or

3 Amps

15 Amps
- 30 Amps

Amps or Vols +

COMMON

o

m

Switch B A- 4 -

5 Volts 3 Volts .

150 Volts

Fig . 5. — Method of making short- circuit test of type BA -4 cell.

battery. One end of the remaining wire is connected to the negative

terminal of the meter. The other end of the wire is held against the

negative terminal of the meter for an instant, just long enough to

allow the needle to swing and cometo a stop at the proper reading.

This is important, for if the wire is held against theterminaltoo long

the life of the battery will be shortened considerably .

Directions. .. .

9 . Measure the amperage of the BA -4 cell, making the connec

tions as shown in Fig . 5. Take the readings quickly so as not to

run down the cell. Record the reading in the table prepared .

10 . Measure the amperage of the BA - 10 cell using the terminal

marked ." 30 Amps ” and “ Amps + " as shown in Fig . 6 . Record

the reading in the table prepared .
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Questions.

(5 ) Which cell gave the greater amperage reading, the BA - 4

cell or the BA - 10 cell? Note the difference in size between the two

cells.

(6 ) Which of the two cells will deliver the same current for a

longer period of time?

Directions.

11. Using the “ 15 Amps " and " Amps + ” terminals on the meter,

measure the amperage of the BA - 2 battery. Record reading in

table prepared .

12. Using the same terminals as in Direction 11, measure the

amperage of the BA -8 battery. Record the reading in the table

prepared.

15 Amps

3 Amps
30 Amps

Amps or Volts +

(COMMON)

Switch

150 Volts - 3 Volts

15 Volts AL-P -4019

Fig . 6 . — Method of making short- circuit test of type BA - 10 cell.

Questions.

(7) Which battery showed the higher reading ?

(8 ) Why does one type of battery give a greater reading than the
other ?

Information.

Parallel connections. It is also possible to connect batteries in such

a way that increased capacity in amperes may be obtained . Bat

teries connected in this way are said to be connected in parallel.

Four reserve dry cells, connected in parallel are shown in Fig. 7 .

The positive terminals of the four cells are connected together and

the negative terminals are connected together. One wire from the

meter is connected to one of the positive poles while the other wire is

connected to a negative pole , as shown. It is possible with this

connection to draw four times the current which can be obtained

from one cell.



UNIT OPERATION No. 2 .

Page No. 5 . RADIO OPERATOR.

Directions.

13. Take four cells and connect all the positive terminals together

and all the negative terminals together. (See Fig. 7.) Cells con

nected in this manner are said to be connected in parallel. Test the

voltage of this combination . Record the reading in the table pre

pared .

Question .

( 9 ) How does this voltage compare with the voltage of one of

the cells ?

Directions.

14 . Connect two cells in parallel. Using the 0 -50 scale ammeter

(or two model 280 voltammeters with their 30 Amp. terminals con

Dry cello

3 Amps

15 Amps

7 30 Amps

Amps or Vorts
CONNON ) .

- Switch

- 3 Volls

150 volts

15 Volts

Re - P - 4018

Fig . 7. - Parallel connections of four dry cells.

nected in parallel), make a short circuit test of the two cells thus con

nected. If the two model 280 voltammeters are used , the total cur

rent will be the sum of the readings of the two meters. Record the

readings in the table prepared .

Questions.

(10) How does this reading compare with the reading obtained

when measuring the amperage of one cell?

(11) Multiply the reading obtained with one cell by the number

of cells connected in parallel ( two in this case) . How does the answer

compare with the meter reading of two cells in parallel?

Directions.

15 . Measure the voltage of the two cells connected in parallel.

Record it in the table prepared .
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Question .

( 12 ) How does this reading compare with the voltage of one cell?

Information .

From the above experiments it may be seen that when cells are con

nected in series the voltage of the combined cells is equal to the volt

age of one cell multiplied by the number of cells connected in series.

The amperage of the cells in series, however, is the same as that of

one cell.

When the cells are connected in parallel the voltage of the com

bined cells is the same as that of one cell, while the amperage is

equal to the amperage of one cell multiplied by the number of cells.

Directions.

16 . Using the “ 15 Amps ” and “ Amps + " terminals on the volt

ammeter measure the short circuit current of the BA - 2 battery.

17. Using the same terminals measure the short circuit current

of the BA -8 battery .

18. Record the readings in the table prepared.

Questions.

(13) Which battery gave the higher reading ?

(14 ) Upon what does the capacity in amperes of a battery such as

the BA-% or the BA - 8 depend ?

Directions.

19 . Using the information obtained in the above experiment, insert

the correct values in the blank spaces in the table prepared as below .

Type of cell or battery.

Arrangement of cells.

BA -4. | BA - 10. | BA - 2. BA - 8.

1 cell . . . . . . . . .

Volts . . .

(Amps.

Volts . . . .

2 cells in series. . . . . .

(Amps. ...

Volts . . . .

4 cells in series . ..
Amps..

Volts. .

15 cells in series . . . . . . . . ..

Amps.. .. .

30 cells in series . . . . . . . . . . . . . .Volts .. .

(Volts. . . .

2 cells in parallel.. . . . . . . . .

Amps.

4 cells in parallel.. . . . .. . . .. . . Volts . . . . .. .
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STORAGE BATTERIES.

Equipment.

1 storage battery, type BB - 14 (fully charged ) .

1 storage battery, type BB - 28 ( fully charged ) .

1 storage battery, type BB -41 (fully charged ) .

1 storage battery, type BB-5 ( fully charged ) .

1 voltammeter, Weston model 280 (with leads) .

1 pair battery leads,with clip terminals.

1 ruler.

Information.

Storage batteries. — The secondary battery or storage battery is

somewhat similar to a primary battery. The storage battery, like the

'11289r .
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Jar Complete Battery Complete Assembly

RL- P -2113

Fig . 8 . - Various parts used in construction of type BB - 14 storage battery.
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primary battery , generates electricity by chemical reaction. The

principal difference, however, is that before the storage battery can

generate electricity it must first be charged . In other words, a direct

current from an outside source of electricity , commonly a generator,

must be sent through the battery. Usually this current is applied for

a number of hours until the necessary chemical changes have taken

place inside the battery . The battery is then ready for use. When

current is taken from a storage battery, the battery is said to be dis

charging . After a battery has been used for a certain number of

hours , it becomes discharged and can not be used again until the

charging process is repeated .

Lead cell battery. — There are two types of storage batteries, one

the lead cell type, and the other the Edison battery in which the

BB -14 BB -28 BB -41

Figs. 9 , A - B - C . - Three types of lead cell storage batteries used in signal

communication .

plates are made of nickel and iron. A storage cell of the lead type

consists of a hard rubber or composition jar in which are placed two

sets of lead plates. (See Fig . 8 .) The plates of one set fastened

together to a common terminal form the negative pole of the battery ,

while the plates of the other set also fastened together to a common

terminal, form the positive pole of the battery. The negative plates

are made with small rectangular indentations or pockets on both sides.

These pockets are filled with active chemicalmaterial. The positive

plates are made in the samemanner, but are filled with a different

active chemicalmaterial. The group ofnegative platesare immeshed

with the group of positive plates in such a manner that beginning

from one side of the cell the first plate is negative in polarity , the

next plate positive, the next negative, and so on . In order to keep

the plates from touching one another, a wooden or a hard rubber

13
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separator is placed between the plates. The cell jar is filled with a

dilute solution of sulphuric acid and water .

The majority of storage batteries used in the Signal Corps for

radio purposes consist of two cells. In order to protect the cells

against damage, they are inclosed in a strong wooden box at the

top of which terminals for connections are provided . The battery

shown in Fig . 8 and Fig . 9 , A , is the type BB - 14 storage battery.

The type BB -28 storage battery shown in Fig. 9, B , is similar in

construction to the type BB - 14 battery. The type BB -41 is a port

able , two-cell, storage battery which is much smaller in size than

the other type of batteries. This battery is shown in Fig . 9, C .

As the short circuit amperage of a storage battery is very high it

is impractical to determine its serviceability by the short -circuit test.

Under no conditions should an ammeter be connected across the ter

minals of a storage battery, as this action will result in the burning

out of the meter.

Question .

(1 ) When dry cells are replaced by storage batteries what addi

tional equipment must be provided ?

Directions.

1 . Measure the height, length , and width of each of the three lead

type batteries.

2. Open the cover of the BB- 14 battery and note how the ter

minals on the cover are connected to the terminals ofthe cells. Also

note the connection between the two cells.

3 . Using the leads without the clips, connect the voltmeter to the

outside cover terminals of the battery. A strip of red fiber marks

the positive terminal of the battery , and a strip of black fiber marks

the negative terminal. Measure the voltage of the battery.

4 . Prepare a table similar to the one shown below and record the

readings taken in this experiment and those following.

Typeof storage | No. of cells .

battery .

Voltage of

one cell.

Voltage of

battery .

Ampere-hour

capacity.

BB- 14 .

BB - 28 .

BB - 41 . .

BB - 5 . .

5 . Using the leads provided with the clip terminals , connect the

voltmeter to the inside battery terminals, being careful to get the

polarity right. Measure the voltage of the battery and record it

in the table .

14
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6. Measure the voltage of one cell by clipping the meter leads to

the cell terminals as shown in Fig . 10 . Record the reading in the

table .

7 . Connect the voltammeter to the outside terminals of the BB -28

battery. The positive and negative poles are clearly marked on the

cover. Read and record the voltage.

8. Open the cover of the BB – 28 battery and connect the voltmeter

to either one of the cells using the leads with the clip terminals. (See

direction 5 .) Measure and record the voltage.

9. Repeat directions 6 , 7 , and 8, using the BB -41 battery in place

of the BB - 28 battery.

Information .

Voltage and amperage. — The voltage of a lead storage cell when

fully charged is about 2 volts. The capacity of a storage battery is

represented by its rating in “ ampere -hours.” This rating theoreti

3 Amps

15 Amps

30 Amps

Amps or Volts +

(COMMON )

- Switch

- 3 Volts

150 Volts -

15 Volts -

USCW immen

RL - P -2898

Fig . 10. — Method of measuring the voltage of one cell of a storage battery.

cally represents any discharge rate in amperes multiplied by the

number of hours the battery may be discharged at that rate. For

instance , a 100 ampere-hour battery will deliver 100 amperes for 1

hour, 50 amperes for 2 hours, 25 amperes for 4 hours, 10 amperes for

10 hours, or 2 amperes for 50 hours. It is not practical, however, to

draw as many as 100 amperes for 1 hour from a storage battery

of the small portable type, such as is used with radio sets. This rate

of discharge is too great, and in a very short time would cause the

battery to become completely ruined . It is necessary therefore to

discharge the battery at a lower rate. A normal rate of discharge

is usually specified by themanufacturer of the storage battery. The

normal discharge rate is the rate at which experience has shown can

not be exceeded withoutmore or less injury to the battery. For in

stance, if the normal discharge rate of a 100 ampere-hour battery is

15
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20 amperes, in no case should the battery be discharged at a higher

rate than at 20 ampers .

The ampere-hour capacity of a battery depends mainly upon the

size and number of plates in the cells. The greater the size and num

ber of plates there are in a cell the greater will be the ampere-hour

capacity of the battery.

The type BB - 14 storage battery is a 100 ampere-hour battery con

sisting of two cells . Since the voltage of one cell is 2 volts and the

cells are in series, the battery is rated at 4 volts.

The type BB - 28 storage battery is a 90 ampere-hour battery .

Since it contains two cells, the battery is rated at 4 volts.

The type BB -41 storage battery is a 2- cell, 4 -volt, 16 ampere-hour

battery. The plates are smaller in size and therefore the capacity of

the battery is much less than the type BB -14 or BB- 28 batteries.

Directions.

10 . Fill in the ampere-hour capacity for all three batteries in the

table prepared under Direction 4 .

Questions.

( 2 ) Upon what does the voltage of a storage battery depend ?

( 3 ) Upon whatdoes the ampere-hour capacity of a storage battery

depend ?

(4 ) A certain lead-cell type of storage battery has three cells con

nected in series and is rated at 60 ampere-hours. What is the voltage

of the battery ? For how many hours will it deliver 2 amperes of

current ?

(5 ) Which would be the easiest to carry in the field , the BB - 14,

BB- 28 , or BB -41 ?

(6 ) (a ) A radio set which uses the type BB-41 battery is to be

placed in service for continuous use with a combat unit in the

field. This set requires 4 amperes for operation. Batteries can be

delivered only once each night. How many batteries should be

supplied in order to operate the set ?

(6 ) If a BB -28 is used, how many batteries should be supplied

for the same set ?

( c ) If a BB - 14 is used , how many batteries should be supplied

for the same set ?

16 :
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(7) (a ) How manymen would be required to carry the batteries

in question (6 ) (a ) ?

(6 ) How many men would be required to carry the batteries in

question (6 ) (6 ) ?

(c ) How many men would be required to carry the batteries in

question (6 ) (c) ?

(8 ) Which type of battery would a radio section chief decide to

carry for the set in Question (6 ) if he were given his choice? Why?

RiposoBB-5

Fig . 11. - Edison storage battery, type BB-5 .

Information .

Edison battery. — The Edison battery generates electricity in the

same manner as the lead cell type of battery ; that is, by chemical

reaction. The Edison battery differs from the lead battery in con

struction , however, the positive plates of the Edison cells being com

posed of nickel while the negative plates are of pure iron. The

cell jars are made of nickel-plated sheet steel. The solution used in

the cells consists of caustic soda and water. The type BB -5 storage

battery is an Edison battery having 6 cells. (See Fig. 11.) For

situations requiring a portable battery, the Edison cells are con

tained in sheet -steel boxes , while for permanent installations a

wooden rack is provided as a container for the cells.

17
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Questions.

( 9 ) What is the chief advantage of the storage cell ?

( 10 ) What is the chief disadvantage?

Directions.

11. Measure the voltage of the type BB -5 Edison battery. Meas

ure the voltage of any one cell. Record the measurements in the

table prepared under Direction 4 .

The type BB - 5 storage battery is a 6 -cell, 8 -volt, 100 ampere-hour

Edison battery. The voltage of each cell is about 1.25 volts. Since

there are 6 cells, the battery is rated at 7.5 volts.

Questions.

(11) What is the difference between a secondary battery and a

primary battery ?

(12) How is a storage battery charged ?

(13) How does the Edison storage battery differ from the lead

cell type of battery ?

(14) What is the approximate voltage of a fully charged lead

type cell? Of an Edison cell ?

CARE OF STORAGE BATTERIES IN THE FIELD.

Information.

Spilling of acid . — Some of the lead storage batteries used by the

Army for field service are of the nonspill type. However, this will

not prevent the acid from leaking should the battery be overturned .

To avoid this alwayskeep the storage battery in an upright position .

If any acid should spill or leak from the cell it must be carefully

wiped off at once as it causes corrosion of the cell terminals. Take

care never to get the acid on the hands or clothes as it may cause a

burn or eat holes in the clothing.

Keeping terminals clean . The action of the acid on the terminals

of the cell is such as to cause a green insulating material to collect

upon them . Should this material collect to too great a degree it

will thoroughly insulate the terminal thus making it impossible to

secure a good contact. Care must be taken that both terminals of

the storage battery are kept clean as all times.

Testing. – Never short-circuit a storage battery to determine its

state of charge as this may buckle the plates and permanently ruin

the battery. The testing of a storage battery in the field should be

by means of a voltmeter. When the battery is fully charged the
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voltage should be from about 2.0 to 2.2 volts per cell. The voltage

drops as the battery is used until at discharge it is about 1.8 volts

per cell.

Using one cell. — Sometimes it may be necessary to use only two

volts instead of four volts. If only one cell of the battery is used

the cells should be used alternately so as to discharge the cells to

the same degree . This is to facilitate charging

Dropping of batteries. — The case of each cell is made of hard

rubber which if subjected to severe usage will crack and allow the

acid to leak . Never throw the battery down on the ground or

drop it .
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RESISTANCE .

Equipment.

1 4 -volt storage battery.

1 VT- 1 vacuum tube.

1 VT-1 vacuum tube socket, attached to small board ; the fila

ment terminals on the socket should be wired to Fahnestock

terminals on the board .

1 voltammeter, Weston mcdel No. 280.

2 5 -foot lengths No. 18 B . & S . magnet wire.

2 1- foot lengths No. 18 B . & S .magnet wire.

1 5 - foot length No. 32 B . & S . magnet wire.

1 10 -foot length No. 32 B . & S .magnet wire.

2 battery clips.

1 resistor (approx. 0 to 20 ohms) .

Information .

Electrical resistance and conductors. It is well known that pipes

offer opposition or resistance to the flow of water through them , due

to the friction between the running water and the sides of the pipes.

In a somewhat similar way all bodies offer some opposition to the

passage of an electric current through them . Hence all conductors of

electricity, even the best , offer some opposition to the flow of an elec

tric current. This opposition is termed the electrical resistance of a

substance. Electrical resistance is measured in units called ohms. The

resistances of different conductors vary according to the substances

of which the conductors are composed . A pure silver conductor, for

instance, offers less resistance to a flow of current than any other

conductor of the same size. Due to its low resistance, silver makes

the best conductor of electricity. For this reason silver is used as a

standard with which to compare the resistances of other conductors.

Next in order to silver in its readiness to conduct electricity ranks

copper. While its resistance is higher than that of silver , yet it is

somewhat lower than the resistance of any other substance. Because

of this low resistance , together with its comparatively small cost,

copper wire is the most commonly used conductor of electricity in

general use. Other substances which may be used as conductors, but

which offer higher resistances than do silver and copper, are men

tioned here in the order in which their resistances compare with

that of silver beginning with the material having the least resistance.

These substances are : Aluminum , zinc, brass, platinum , iron , nickel,

tin , lead, German silver, and carbon .
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Resistance of wire. — The resistance of a conductor depends not

only upon the nature of the substance of which it is made but also

upon the size and length of the conductor. Thus the resistance of a

copper wire depends upon its size (or cross sectional area ) and its

length . If two pieces of copper wire have the same length , but the

diameter of the one is greater than the diameter of the other, then

the resistance of the larger wire will be less than will that of the

smaller wire. That is, the resistance of a wire conductor decreases

with any increase in the size (or cross sectional area ) of the wire.

Also a piece of copper wire of a certain diameter and 10 feet long

. . .

.
.
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1
0

DOON w ymiai

3 Amps.

15 Amps

< 30 Amps

Amps or Volts +
(COMMON )

Switch

13Volts

150 Volts

15 Volts -

Roop .4089

Fig . 12 . — Method of measuring the voltage at the filament terminals of a

vacuum tube or lamp.

will have a greater resistance than another piece of copper wire of the

same diameter but only 1 foot long. In other words the resistance

of a wire conductor increases with the length of the wire.

Directions. biect of the
following

Attach a battery cime

Open the

1. The object of the following experiments is to show the effect of

resistance in an electrical circuit Attach a battery clip to one end

of each of the two 5 -foot lengths of No. 18 magnet wire. Open the

4 -volt storage battery box and attach one of the clips to the positive

terminal of one cell and the other clip to the negative terminal of

the same cell. Connect the wires leading from the cell to the two

Fahnestock terminals leading to the vacuum tube socket. (See Fig.

78063° — 243
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12.) Using the two short lengths of No. 18 magnet wire, connect the

3-Volt terminals of the voltmeter across the two socket terminals.

2 . Measure the voltage of the cell to be used by pressing the small

button on themeter . Themeter should then read about “ 2 volts.”

3. Prepare a table similar to the one shown below and record the

results that are obtained in the experiments that follow .

Direction

No. in

the text.

The experiment. The question . The answer.

Measurement of the voltage of

cell . . .

4 Measurement of voltage with

tube in socket (leads, No. 18

wires ) . . .

Voltage is? . .. . . .

Voltage attube terminals is ?

Does tube light? . . . . . . . . ..

Measurement of voltage with

tube in socket (leads, 5 feet

No. 18 wire ; 5 feet No. 32

wire ) . .

Voltageat tube terminals is ?

Does tube light? . . . . .. .. ...

6 Measurement of voltage with
Voltage at tube terminals is ?

tube in socket (leads, 5 feet

No. 18 wire; 10 feet No. 32 |
Does tube light?.. . . ... .. .. . .. .. ..wire ) . . . . . . . . . . . . . . .

4 . Place the vacuum tube in the socket. To do this properly , turn

the tube until the pin on the side of the base clips into the slot in

the side of the socket. Press the tube down and turn to the right

until it is locked in place. Notice whether or not the filament of

the tube is lighted . ( The filament when properly lighted glows a

dull red .) Press the button on the voltmeter and note the reading.

Record observations in the table that has been prepared.

5 . Remove one of the 5 - foot No. 18 wire leads from the circuit

and replace it with the 5- foot No. 32 wire. Note whether or not

the filament of the tube lights. Press the button on the meter and

note the reading. Record the observations in the table.

6 . Remove the 5 -foot length of No. 32 wire from the circuit and

replace it with the 10- foot length of No. 32 wire. Note whether or

not the filament of the tube lights. Again take a voltmeter reading.

Record the observations in the table .

7 . The amount of current flowing through the vacuum tube fila

ment is indicated by its brilliancy. The more current the greater the

brilliancy . Any change in brightness clearly demonstrates that the

current in the circuit has changed. Thus the vacuum tube in these

experiments shows us at once relative amounts of current flowing

through it .
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Questions.

( 1) Look at the table which you have completed . Is there a dif

ference in the readings of the voltmeter in Directions 2 and 4 ? If

there is a difference, to what is it due ?

(2 ) Why did the filament light up in the experiment under Direc

tion 4 , but not light in the experiment under Direction 5 ?

( 3) What does the voltmeter show regarding two pieces of wire

which are of the same length but of different sizes?

(4 ) Which wire delivers the smallest amount of current to the

tube, the 5 - foot No. 32 wire or the 10- foot No. 32 wire ?

(5 ) What is the object in placing a resistance in a circuit ?

Resistor

Stor cge Bottery q
u
c

3 Amps

15 Amps

30 Amps

Amps or Volts +
(CONNON )

Switch

3 Volts

a150. Volts

5 Volts –B 2012 1

AL- P - 2899

Fig . 13. — Method of connecting a resistor in series with a vacuum tube and

storage battery.

Information .

Resistors. If a certain length of resistance wire, for example,

German silver wire, is inserted in a vacuum tube circuit in which a

current is flowing, the pressure at the terminals of the tube will be

reduced , and at the same time the flow of current through the tube

will be reduced . If the length of the resistance wire is increased the

voltage and current will be still further reduced . Fig. 13 shows a

resistance inserted in series with a VT-1 vacuum tube and battery .

The resistance in this case is a device known as a resistor or rheostat.
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The resistor consists of a tube of insulating material upon which is

wound a number of turns of German silver or composition resistance

wire . The ends of the coil thus formed are fastened to connecting

terminals attached to the ends of the tube. A fastening device at

each end of the tube supports a slide rod placed above the coil. A

slider makes connection between the slide rod and the resistance wire

by means of a contact spring attached to the slider. The number of

turns ofresistance wire, in other words the length of the wire in use,

may be varied bymoving the slider. The storage battery in Fig . 13,

is a 4 -volt battery. The filament of the tube shown requires only

2.5 volts in order to burn at proper brilliancy.

w
w
w

o
d

Rheostot

I
I

I
I

IT

2D

Lamp

Bottery
Rb - 4022

Fig . 14. - Rheostat connected in series with a lamp and a storage battery.

Directions.

8 . Replace the 10- foot No. 32 wire with the 5 -foot No. 18 wire so

that the connections will be the same as originally made in Direction

4 . Cut one of the 5 - foot leads in the middle and remove the insula

tion from the ends of the wires. Connect these ends to the resistor

exactly as shown in Fig. 13, making sure the slider on the resistor is

placed at the terminal end of the rod . Press the button switch on

the meter and note the reading. Note whether or not the filament

of the tube is lighted .

Question .

(6 ) What is the reading of the voltmeter?
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Directions.

9 . Move the slider about one- fourth of an inch toward the oppo

site end of the rod and notice any change in the voltmeter reading

as well as any change in the lighting of the filament.

10. Move the slider gradually in the same direction until the fila

ment of the tube glows a bright red . Caution : Do not move the

slider beyond a point at which the voltmeter needle swings to the

end of the scale ( 3 volts) , as there will then be danger of burning

out the filament of the tube .

1

Potentiometer

222 Volt

Battery

To

Apparatus

- ts
RL - P -4023 +

Fig. 15 . — Method of connecting a potentiometer.

Questions.

.(7 ) What voltage was indicated by the voltmeter in Direction 10 ?

(8 ) Why does the filamentburn brighter with less resistance in the

circuit ?

(9) Why is it necessary to use a resistor in this circuit ?

( 10 ) Does the voltage reading of the meter increase or decrease

as the filament of the tube burns brighter?

Information.

Resistances, Rheostats, Potentiometers. — Resistances or rheostats

are also made in a circular form . Taps are taken off from a resist

ance winding and connected to switch points. The amount of resist

ance included in a circuit is varied by turning a rotary switch arm

which makes contact with the switch points. A rheostat of the cir

VOL .
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cular type properly connected in series with a VT- 1 vacuum tube and

battery is shown in Fig. 14.

Another method of connecting resistance in a circuit is shown in

Fig . 15. The resistor when used in this manner is called a poten

tiometer. With the connections shown, it is possible to obtain any

voltage desired from zero up to the full voltage of the battery. The

potentiometer is similar in construction to the rotary type of rheostat.

The resistance wire of the potentiometer is much greater than that of

the rheostat. This high resistance is necessary due to the fact that

the wire is connected directly across the terminals of the battery . As

shown in Fig . 15 , the resistance winding of the potentiometer is con

nected directly across the 224-volt battery. The switch arm is con

nected to one terminal of the apparatus to be used while the other

terminal is connected to one side of the battery . By turning the

switch arm the voltage delivered to the terminal of the apparatus

is varied accordingly.

Questions.

(11) Why is the circular form of rheostat more practical for use

in a radio set than the straight type resistor ?

( 12) Why could not a potentiometer, used as in Fig . 15, be con

structed with a low resistance similar to a rheostat ?
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MAGNETS.

Equipment.

30 feet No. 24 copper magnet wire.

1 small bobbin or spool (with removable iron core) .

1 type BA - 10 reserve dry cell (charged ) .

1 small piece of iron (iron nail) .

1 head set , type P - 11.

1 test buzzer.

Information.

Two sorts of magnets will be discussed in this Unit Operation :

Permanent magnets and electromagnets .

Permanent Magnets. — Nearly every one is familiar with the per

manent type of magnet. Usually, it consists of a magnetized steel

Linesof

Force

L
I
V
E

- K

1

1

BL «D -4027

Fig. 16 . - A straight bar magnet and a horseshoe magnet.

bar bent in the shape of a horseshoe. If this magnet is held near

other small pieces of iron or steel the latter will be attracted and

cling to it. This attraction is due to the magnetic lines of force

which extend about the ends of the magnet. The area surrounding

the magnet which includes these magnetic lines of force is known

as the magnetic field . Fig. 16 shows a horseshoe type of magnet

and also a bar magnet with the magnetic fields which surround

each . The ends of a magnet are called the poles. One end is known

as the north pole and the other end as the south pole .

If a piece of steel is placed across the poles of a permanentmagnet

and then forcibly pulled away it will be found that the piece of

steel has itself also become slightly magnetized and that it will at

tract other pieces of iron or steel. In other words, if a piece of
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steel comes in contact with the poles of a magnet or is placed within

the fields of a magnet, it will still retain some of the magnetism

after it has been removed. In this respect steel differs from pure

iron. A piece of pure iron which has been placed across the poles

of a magnet will at once lose all traces of magnetism when it is

pulled away.

Electromagnets.— When a wire conductor is carrying a current,

a magnetic field is produced around the wire as shown in Fig. 17, A .

Fig. 17, B shows themagnetic field produced when an insulated wire

tion to the magnetic field immediately around the circumference of

the wire itself, a general magnetic field is produced about the coil

formed by the wire .

+(
V
O
R
I

TH 11 il

W ! !

Det

?
Sin

А Rb - - 4032

Fig. 17, A . - Magnetic field produced around a straight wire conductor,

Fig. 17 , B . - Magnetic field produced around a coil of wire carrying an electric

current.

Directions.

Construction of an Electromagnet. — 1. Take the spool or bobbin

and wind it full with magnet wire. To do this start winding at one

end of the spool, leaving about 8 inches of the wire free at the begin

ning for a connection . Wind the turns close together and evenly

until one layer has been completed . Then wind the second layer back

over the first layer. Continue winding in this manner in layers until

all the wire has been wound on the spool but about 8 inches, which

is to be left for a connection or lead wire. Scrape off the insulation at

the ends ofthe two short lengths of wire which have been left extend

ing from the winding.

2 . Hold the small piece of iron or the iron nail close to one end of

the iron core provided and note whether or not there is any magnetic

attraction between the two.

3. Place the iron core inside of the spool of wire and repeat Direc

tion 2 .
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Question .

( 1) Was there any magnetic attraction between the iron core and

the piece of iron in the above experiment?

Direction .

4 . Connect the leads from the coil to the terminals on the battery.

Repeat Direction 2.

Questions.

(2 ) Does the flow of current through the coil have any effect on

· the iron core ? Explain .

( 3) Why is the piece of iron not attracted by the iron core when

no current is flowing through the coil ? (See Direction 3.)

Information .

Electromagnet. - If a bar of iron is placed inside a coil of wire which

is connected to a battery, the iron will be found to be magnetized and

will attract other pieces of iron or steel. Now if the current passing

through the coil is switched off, the field around the coil will dis

appear or collapse and the iron bar will be found to be no longer

magnetized. The iron barwill remain magnetized just so longasthe

current is turned on , but as soon as the current is turned off the iron

loses its magnetism . A bar of iron surrounded by a coil of insulated

wire, as described above, is an example of an electromagnet. The

principle of the electromagnet is made use of every day in the con

struction and operation of electric bells, telephones, arc lamps, mo

tors, generators, etc.

Question .

(4 ) If an unmagnetized steel core were placed inside a coil and

a current sent through the coil, would the steel core retain anymag

netism after the current was turned off ?

Information .

Telephone receivers. — Telephone receivers, which are necessary

with every type of radio receiving set used in the Signal Corps,

depend both upon the electromagnet and the permanent magnet for

their operation . One of the standard types of telephone receivers

for radio work is illustrated in Fig . 18 .

Directions.

5 . Remove one of the telephone receivers from the head band and

examine it closely . Notice the two wires leading into the receiver

through the holes in the case.
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6 . Unscrew the hard rubber cap. Carefully remove the thin iron

disk (the diaphragm ) by sliding it from the receiver case. Note

carefully that the two sides of the disk are not colored the same and

that the light colored side is toward the magnets.

Question .

(5 ) Are the coils of the receiver wound with coarse or with fine

wire ?

Directions.

7. Notice the permanent horseshoe magnet at the bottom of the

receiver case.

Note . — The soft iron cores of the two coil magnets are attached by steel

supports to the poles of the permanent magnets located at the base of the

receiver.

Head Band . . .

9

Lii

-Permanent Magnet

Connections

Coil Magnet

Diaphragm
Receiver Caps

AANS

W
ASTA

wir haben

Plug for Connections

RL-8 - 4040 .

Fig. 18 .- Headset, type P - 11, with caps and diaphragm of one receiver removed .

ve

Question .

(6 ) If the cores of the two small electromagnets are made of soft

iron , why is it that they exert a pull upon the diaphragm of the

receiver ?

Directions.

8 . Carefully replace the diaphragm making sure the light colored

side is toward the magnets. Screw the cap on the receiver case .

Information .

The Telephone Receiver . The action of a telephone receiver is

as follows: Whether there is any current passing through the coils

or not the poles of the permanent magnet exert a steady pull upon
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the diaphragm . This causes the diaphragm to be curved slightly

inward toward the poles of the magnet, but without quite touching

them . If a small current is now passed through the coils, the

magnetic field produced by the coils will either help or hinder the

magnetic effect of the permanent magnet, depending upon the di

rection of current through the coils. If the permanent magnet

field is strengthened by the field of the coils, a stronger pull will be

exerted upon the diaphragm causing it to move closer to the magnet

poles. If the permanent magnet field is weakened by the field of

the coils the magnetic pull on the diaphragm will be reduced , thus

causing the diaphragm to move away from the poles of the magnet.

The rapid opening and closing of a switch placed in series with a

telephone receiver and battery will cause an intermittent or broken

up current to pass through the coils of the magnet. This intermit

tent current in turn will produce a series of back and forth motions

of the diaphragm . The motions of the diaphragm will set up

vibrations in the air and these vibrations will become noticeable to

the ear in the form of a series of clicks. By substituting in place

of the switch a make-and-break device which will interrupt the

current very rapidly, a note will be heard in the receiver, the pitch

of which will depend upon how rapidly the current is being inter

rupted .

Since only very small currents are available, from a radio receiv

ing set, a great many turns of insulated wire must be wound on the

telephone receiver magnets in order to produce a magnetic field

strong enough to cause a movement of the diaphragm . A fine wire

is used in order that the necessary number of turnsmay be wound in

the small space provided . Since the wire is very fine the resistance

of the coils is high. For example, the resistance of the type of re

ceivers shown in Fig . 18 , is approximately 1,100 ohms.

The receivers used in a head set are connected in series. In this

case the total resistance of the receivers is 2,200 ohms.

Directions.

9. Connect one of the phone cord terminals to one of the dry- cell

terminals. Place the receivers on the head. Touch the other termi

nal of the dry cell several times with the remaining cord terminal.

Question .

(7 ) What happens when this is done ?

Information.

The Electric Buzzer. — The buzzer is another electricaldevice which

utilizes the electromagnet. The buzzer shown in Fig . 19 is the
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CODlhich is a
soft

type used in conjunction with radio sets. It consists of a composi

tion base, upon which is mounted a small two-coil electromagnet, the

core of which is made of soft iron . Directly in front of the poles

of themagnet is a strip of spring steel which is fastened to a part of

the magnet support. A set- screw terminal is provided on this part

of the support. A small piece of silver or alloy metal is fastened

to a spring structure attached to the strip of spring steel. This

small piece of low -resistance metal is known as a contact . The

spring-steel strip is called the vibrator or armature of the buzzer. A

second contact is provided on the end of a thumbscrew mounted di

rectly in front of the contact on the vibrator. The support of this

contact screw is provided with a small-screw terminal. A third

thumbscrew is used to adjust the tension of the spring vibrator.

scell e Switch per te in THE 193

, ContactsTAE

Electro

Magnets

Contact

Lset Screw

VibratorVibrator

Adjustment

Screw

Fig . 19 . — Test buzzer with cap removed to show parts and method of connecting

to dry cell.

The wire connections of the buzzer are as follows : One end of one

of the coils is connected to the screw terminal at the base of the

buzzer. The other end of this coil is connected to an end of the

second coil, thus placing the two coils in series. The other end of

the second coil is connected to the vibrator.

Directions.

Connecting and Operating a Buzzer.

10. Examine the buzzer thoroughly. Trace the connections from

the coils. Notice the various adjustment screws.

11. Adjust the thumbscrew controlling the tension of the vibrator

arm , so that about one thirty-second of an inch space exists between

the poles of the magnets and the vibrator. Adjust the contact

thumbscrew in front of the vibrator so that it just makes contact
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with the vibrator. Connect one terminal of the dry cell to one ter

minal of the buzzer as shown in Fig . 19 . Connect one end of a lead

wire to the other terminal of the battery. Touch the vibrator ter

minal with the other end of the lead wire.

Question .

( 8 ) What happens when the vibrator terminal is touched with the

end ofthe lead wire ?

Direction .

12. Connect the lead wire to the terminal of the contact screw lo

cated in front of the vibrator.

Question.

(9 ) What happens when the aboveconnection is made?

Direction .

13. With the buzzer still running try adjusting the set screws on

the buzzer and notice the pitch of the note obtained with each adjust

ment.

Information .

The Action of a Buzzer. — The action of a buzzer is as follows:

When the switch in Fig. 19 is closed , the current passes through the

positive lead to the contact screw , through the contact screw and

vibrator, then through the coils in series, and back through the nega

tive lead to the dry cell. When the current passes through the

magnet coils the iron cores of the magnet become magnetized and

attract the vibrator or armature. This attraction pulls the armature

away from the contact thumbscrew and thus causes the circuit to be

broken . As soon as the circuit is broken the electromagnets lose

their magnetism and no longer attract the armature. The tension

of the armature causes it to return to its original position , that is,

resting against the contact screw . This movement results in the

circuits again being completed and the armature again is attracted

to the magnets. This action is repeated over and over again , caus

ing the armature to emit a sound or note .

Question.

(10) Upon what does the speed at which the armature vibrates

depend ?
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THE SCR -61 WAVE METER.

Equipment.

2 wave meters, type SCR -61.

1 small screw driver.

1 head set , type P - 11.

Information.

ELECTROMAGNETIC WAVES.

It is a well-known fact that when a stone is thrown into a pond

a series of ripples or waves is created. Similarly , if air is disturbed

by the vibrating of a bell or the blowing of a whistle, sound waves

are produced in the air. Light and heat are also transmitted by

waves. In fact, many of the most familiar phenomena of everyday

life are caused by wave motion .

The particular form of waves which have to do with radio com

munication are known as electromagnetic or radio waves. Electro

magnetic waves travel through a medium called the ether which ,

though it is invisible, is supposed to exist everywhere throughout all

space. Electromagnetic waves may be produced in the ether by

electrical disturbances such as are caused by the electrical currents

of a radio transmitting set. These waves possess energy and are

capable of doing work. In other words, a radio transmitting set

sends out energy in the form of wave motion. A radio receiving set

placed at a considerable distance from the transmitting set inter

cepts the waves of the transmitter. The energy which has been trans

mitted over this distance by means of the wave motion operates the

radio receiver and causes it to produce a perceptible signal.

Every wave has a length and this length can be measured. For

instance, in the case of water waves, the wave length is usually de

termined as the distance between the tops of the crests of two succes

sive waves. The wave length of any other kind of wave can be de

termined in the same way. It is common practice to use the sym

bol à ( the Greek letter lambda, pronounced lam -da) to represent

wave length . This length is generally expressed in meters instead

of feet.

A radio transmitting set is usually designed to send out waves of

different lengths. For instance , a message may be sent on a wave

length of 250 meters. By properly adjusting the transmitter the

length of the wave may be changed to 300 meters, 500 meters, or

some other desired length . The series of wave lengths over which a
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set will transmit is known as the wave-length range of the transmit

ter. The wave-length range is also spoken of as the wave-length

band.

Questions.

( 1) How are sound , light, and heat transmitted ?

( 2 ) What kind of wave is used in radio communication ?

( 3 ) How is this wave produced ?

(4 ) How is it known that the waves from a radio transmitting set

possess energy ?

(5 ) Between what two points is the length of a wavemeasured ?

(6 ) In what units is the length of a wave usually expressed ?

( 7) Can a radio transmitting set bemade to transmit on more than

one wave length ?

(8 ) What is meant by the wave-length range of a radio transmit

ting set?

DETAILS OF THE WAVE METER .

Information .

General construction of the wavemeter. - If, on an ordinary tele

phone party line, all of the subscribers attempted to carry on a con

versation at the same time, considerable confusion would arise due

to the fact that each party would be talking over the same circuit.

In the same way if all radio transmitting stations were allowed to

use any wave length they pleased at random , there would be con

siderable interference at the radio receiving stations due to the fact

that a number of transmitting stations would probably be transmit

ting on the same wave length and the received signals would con

sequently be so jumbled together that it would be impossible to read

them . To overcome this sort of interference in radio communication

certain wave lengths are assigned to the various classes of transmit

ting stations in operation .

For instance, amateur radio stations are limited to a wave -length

band of from 150 to 200 meters ; Government stations are allotted

certain wave lengths, such as 300, 600, 900, 1, 200, 5 ,000 meters, etc.

Radiophone broadcasting stations are confined to a wave-length band

of from 250 to 700 meters.

In order to keep within the limits of these wave- length allocations

and to facilitate efficient radio communications it is necessary to

measure the wave length of a radio transmitter. As electromagnetic
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waves are invisible and can not be measured with ordinary measuring

instruments an electrical instrument known as a wave meter is used.

The wave meter is an instrument by means of which it is possible

to measure the length of electromagnetic waves generated by some

outside agency, such as a transmitting set. The wavemeter may also

be used to generate and to emit (send out) waves of a known length .

The radio operator uses the wave meter for both of these purposes

when he measures the wave length of transmitting sets (both local

and distant), and when he calibrates transmitting and receiving

sets .

Large Pin

clocking Nut

Small Pin

Crystal

Detector

Spring Contacts III

Flexible Lead

-Phone

Jack

Coil - C

Coil- BWURDUM

Coil - A

e llel
Indicator

Carrying

Strap

Condenser

Locking

Člamp

F
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L
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Latch Buzzer Switch Buzzera

RL-P -2850

Fig. 20. — The SCR -61 wave meter.

The most important parts of an SCR -61 wave meter are the rotary

condenser, inductance coil, buzzer, crystal detector, and the dry cell.

See Figs. 20 , 21, and 22.

Directions.

1. Unbuckle the leather carrying strap. Release the two latches

on the front of the box and raise the cover. Study Figs. 20, 21, and

22 to learn the names of the important parts of the meter which can
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be seen when the cover is raised . Learn the names of these parts

so that they can be given promptly when required .

2 . Take the three coils out of the right-hand compartment of the

box . Note on just which coils the letters A , B , and C appear. Look

in the cover of the box and locate the clamp by which the coils are

fastened in place. Using this clamp, fasten coil A in place. (See

Fig. 21.) Be careful that the coil is fastened firmly . Then remove

coil A and try the other two coils in position ,making sure that they

viace.

that
theils in po

fit .

Tus our

Dry Cell

Movable Plate

Contacts - Movable

Plates

MUNIR TIL

Phone

Jack - Fixed

Condenser3
5
3
7

VU
RD
U

- Buzzer Fixed Plates

Crystal Buzzer Switch Condenser

Detector Locking Clamp

RL- P -2854

Fig . 21. – Panel of set box BC - 37 removed to show interior parts.

Questions.

(9 ) Why is it important to know the length of an electromagnetic

wave ?

(10 ) What is the purpose of the wave meter ?

( 11) How is the wavemeter inductance coil constructed ?

(12) What is the approximate size of each of the three coils ?

(13 ) Which coil ( A , B , or C ) is the largest? Which is the

smallest ?

(14 ) Why were the two holes in the coil support made different

in size ?

( 15 ) How is contactmade with the wire on the coils ? (See Figs.

20 and 22.)
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Information.

The Inductance Coils. — The two main parts of the wave meter are

the inductance coil and the rotary condenser. These two parts con

trol the length of the wave emitted by the wave meter and measure

the waves emitted by a radio transmitter. For example, suppose

one of the three inductance coils supplied with the wave meter is

correctly inserted and connected in its proper place. If now the

setting of the rotary condenser is changed to another setting the

length of the emitted wave will be changed. If the rotary condenser

is left at this latter setting and the inductance coil is removed and

one of the other two coils connected in its place, the wave length

emitted will again be changed . This leads to the conclusion that any

change in the setting of the rotary condenser or in the size of the

inductance will cause a change in the wave length .
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RL- P -2855

Fig . 22 . — Details of inductance coils used in SCR -61 wave meter .

As stated above three inductance coils are furnished with each

wave meter of the SCR -61 type. Each coil covers a certain band

of wave lengths. Any wave length within this band may be obtained

by adjusting the rotary condenser according to the scale on themeter.

If after using any one of the three inductance coils in the wave

meter, the desired wave length is not found within the wave-length

band of the coil, it will be necessary to substitute the one of the two

remaining coils which includes the desired wave length within its

band. Using the three inductance coils a wave-length band of from

150 to 2 ,600 metersmay thus be covered .

Questions.

( 16 ) What are the two main parts of the wave meter?

(17) What do these parts control?

38





C od

in urini

FIXED PLATES

MOVABLE PLATES

RL- p -4026

Fig . 23.-- Schematic view of variable condenser used in the SCR -61 wavemeter,

showing minimum capacity position of plates.

FIXED PLATES

B '

MOVABLE PLATES

RL- P -4026 - A

Fig. 24. -Schematic view , showing maximum capacity position of plates.



UNIT OPERATION No. 6 .

STUDENTS MANUAL FOR ALL ARMS. Page No. 6 .

(18) What does each inductance coil limit ?

(19) Why are three inductance coils supplied with the meter ?

( 20 ) What is the purpose of the rotary condenser?

Directions.

3. Remove the four screws from the corners of the panel and lift

the panel from the box by means of the binding posts marked “ FIL ”

and “ METER.” It will be necessary to disconnect the canvas covered

wires leading up to the lid of the box. This is done by removing

the three screws holding the wires in position. Put all the screws

in the right hand compartment of the box in order that they will

not be lost.

Questions.

(21) Why was the panel lifted out by certain binding posts?

(22) How is the box lined ?

(23) Do the screws holding the panel in place serve to make an

electrical connection between the lining of the box and the wiring

on the panel ? Look under the panel where the screws go through

and see how many connections are made in this way.

Directions.

4 . Hold the panel on edge and study the construction of the

rotary condenser. Rotate the knob on the front of the panel and

notice what turns behind the panel. Trace the connection between

the fixed and movable plates. (See Figs. 23 and 24.)

Information .

The Rotary Condenser. - A rotary condenser usually consists of a

number of stationary or fixed semicircular plates together with a

number of movable or rotary semicircular plates. The movable

plates rotate in such a way as to slip into the spaces between the

stationary plates. A pointer moving over a circular scale indicates

the position of the movable set of plates. (See Fig. 20.)

A condenser has the property of governing the flow of certain

forms of electricity which occur in a radio set. This property is

expressed interms of capacity. The unit for expressing the capacity

of a condenser is the farad . A subdivision of the farad is known

as a microfarad , which is - of a farad.
* 1,000 ,000

As a close relationship exists between wave length and capacity,

any change in the capacity of the rotary condenser in the SCR -61
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wave meter will cause a change in the length of the wave emitted

by the wave meter. The capacity of the rotary condenser may be

changed by changing the position of the rotary plates with respect

to the position of the fixed plates.

The details of the mechanical construction of the rotary con

denser employed in the SCR -61 wave meter are rather complicated

and do not comewithin the scope of this course . An understanding

of the general principle involved will be sufficient.

From a careful study of the condenser in the wave meter itself

together with the illustrations in Figs. 23 and 24, it will be evident

that the condenser consists of two sets of fixed plates and two sets of

movable plates. In the illustrations the sets of fixed plates are

inarked " A ” and “ B ” while the movable plates are marked “ A ”” and

“ B ”.” The two sets of fixed plates have been separated at one end to

show more clearly the details of the movable plates. Connections to

the wave meter circuit are made from the two sets of fixed plates.

The set of fixed plates marked A is connected to the set of movable

plates marked A ' through a contact device. In the samemanner the

other set of fixed plates B are connected to the movable plates B '

through a similar contact device. When the movable plates A ' are

entirely covered by the fixed plates A and the movable plates B ' are

entirely covered by the fixed plates B the capacity of the condenser

isat a minimum . (See Fig . 22.) When themovable plates are rotated

to the opposite position so that the plates A ' are entirely covered by

the fixed plates B and the plates B ' are entirely covered by the fixed

plates A , the capacity of the condenser is at a maximum .

Questions.

( 24 ) How many sets of fixed plates are there in the rotary con

denser of the SCR-61wave meter ?

(25 ) How many fixed plates are there in each set?

( 26 ) How many sets of movable plates are there in the condenser ?

(27) How many movable plates are there is each set?

(28) Are themovable and fixed plates connected together ?

(29) How is the position of the movable plates varied ?

(30 ) What is meant by the capacity of a condenser?

(31) What is the unit used for expressing capacity ? What is a

microfarad ?

( 32 ) What is the purpose of the rotary condenser in the SCR -61

wave meter ?
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WAVE METER AS A TRANSMITTER.

Information .

In order that the wave meter may be used as a low power trans

mitter, a small buzzer is provided . The buzzer consists of two small

electromagnets, an adjustable armature or vibrator, and an adjust

able contact screw . The longer of the two thumbscrews on the

buzzer is used to adjust the armature, while the shorter thumbscrew

is used to adjust the contact with the armature.
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Fig . 25. — Schematic diagram of connections in the SCR -61 wave meter.

The buzzer is operated by a dry cell of the BA -4 type . It should

be noticed that the support for the BA -4 dry cell is so arranged that

the positive or center terminal of the cell makes contact with the

spring terminal located close to the rotary condenser. The negative

pole (the outside of the cell itself) makes contact with the brass lug

located at the edge of the panel. The dry cell should never be put

in the support backwards. In some types of wave meters if this is

done, the dry cell will become short -circuited and run down in a

short time.
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A push-pull buzzer switch is provided on the panel of the wave

meter to turn the current from the dry cell on or off. On some

wave meters the buzzer is operated by pulling out the switch button .

On others the button must be pushed in .

Sometimes an operator leaves the switch closed so that the current

flows through the buzzer circuit. The wave meter may then be

stored away without this fact being detected . Later some other

operatormay try to use the wave meter , but will be unable to do so

for the reason that the cell will have become corroded and the

contacts destroyed. To prevent an occurrence of this kind, always

see that the buzzer switch is open or else remove the battery .

Directions.

5. Trace the wiring diagram of the wave meter with particular

reference to the buzzer, buzzer switch , battery, small resistance , leads

to the inductance coils, meter connections, and the variable con

denser. Omit the wiring to the detector, fixed condenser,and phones .

Remember that there must be a complete metallic circuit in order

that the buzzer may operate .

Questions.

(33) Will the circuit from the battery to the buzzer be complete

if there is no inductance coil in place in the top of the set? Explain

your answer.

( 34 ) Why are the leads going to the inductance coils made flex

ible ? Why are they inclosed in canvas ?

(35 ) Will the buzzer operate if the two binding posts marked

“ METER ” are not connected by the brass strap ?

(36 ) What must be the position of the buzzer switch in order that

current may pass through the buzzer ?

(37) Could the battery be put in the meter backwards? If so,

what damage would result ?

WAVE METER AS A RECEIVER.

Information.

When the wave meter is used to receive signals, the circuit must

include, in addition to the inductance coil and the variable con

denser, a fixed condenser, a detector, and a pair of telephone receivers.

The purpose of the telephone receivers is to convert interrupted

or vibrating electrical currents into sound waves , as explained in

Unit Operation No. 5 . However , the electrical currents picked up by

the inductance coil of a wave meter from a transmitting set are

vibrating at an exceedingly high rate of speed. These vibrations
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are much too rapid for the diaphragm of the telephone receiver to

follow . Due to this fact it becomes necessary to use a device which

will alter the rapidly interrupted or high- frequency currents so that

they will cause the diaphragm of the telephone receiver to respond

and produce sound waves. The device used for this purpose is

known as a detector.

There are varioustypes of detectors. The one used in the SCR -61

wave meter is called a crystal detector. The crystal detector con

sists of two essential parts— a piece of mineral or crystal and a con

tact wire or point. The mineral or crystal is mounted in soft metal

at the base of the detector, while the contact is fastened to an adjust

ing device just above the crystal. By the use of the adjustment

knob, the contact wire may be brought to bear upon any point on the

exposed surface of the crystal. This adjustment is provided for the

reason that some points on the crystal are more sensitive to the tiny

currents than are others.

Directions.

6 . Trace the connection of the wave meter with respect to the

detector, telephone jack , variable condenser, fixed condenser, and the

inductance coils.

7. Turn the panel over and look at the top. Notice how the de

tector is constructed . Unscrew the nut at the top and take the de

tector apart. Remove the mineral and notice how it is mounted .

Do not touch the surface of the mineral, since grease , dust, or other

foreign matter on the surface of the crystal will impair its sensi

tivity.

Questions.

( 38 ) Why should the student be careful not to touch the surface

of the mineral?

(39 ) Describe in detail the construction of the small fixed con

denser, and name its principal parts.

(40) Are all the joints soldered firmly in place? Why ?

(41) How are telephones connected to the wavemeter ?

(42) Why is the crystal detector used in this set ?

(43) Why is the metallic contact op 6 cat whisker ” mounted in a

ball-and -socket joint?

(44 ) Why is the detector inclosed in a glass case?

· NOTE. — There are times when an operator using a wave meter or crystal

receiver experiences difficulty in locating a sensitive spot on the surface of the
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crystal, due to the fact that it has become covered with a film of dirt, grease ,

or other foreign matter. If the operator is unable to obtain a new crystal it

is possible to restore the original sensitivity of the old one by cleaning it with

gasoline or alcohol. The solution used in Pyrene fire extinguishers may also

be used for this purpose with good results. The crystal should first be im

mersed in the solution for about one minute. It should then be brushed thor

oughly with an old toothbrush and allowed to dry. Damp weather also has

a tendency to impair the sensitivity of a crystal. In this case the crystal

should be dried thoroughly and then covered with a thin film of oil, such as

paraffin oil or linseed oil. This film will keep out the moisture.

A CALIBRATION OF WAVE -METER SCALE.

Information .

The dial on the variable condenser has four different scales. The

outer scale is marked in degrees and the three inner scales are marked

in meters. Each of the three inner scales has a letter at the left-hand

end showing with which inductance coil it should be used . The hair

line in the center of the pointer indicates the reading corresponding

to any wave-meter setting.

It is difficult to obtain an accurate reading near the ends of the

scales on the variable condenser. For this reason , part of the maxi

mum readings on scále “ A ” are included in scale “ B ” and part of the

maximum readings on scale “ B ” are included in scale “ C .” This is

called the “ overlapping ” ofthe wave-length ranges.

Directions.

8 . Look at the dial on the variable condenser and carefully notice

the markings.

Questions.

(45) In what kind of units are the three inner scales calibrated ?

(46 ) Which scale would be used if coil “ A ” was fastened in the lid ?

(47) What is the lowest wave length that can be read with coil

“ Ở ?

( 48) What is the highest wave length that can be read with coil

“ B ” ?

(49) For what is the small locking nut used ?

Directions.

9. Replace the panel in the box. Fit the screws in their proper

holes and tighten them up. Connect the flexible leads as they were
before.

10 . Examine the buzzer and its adjustment. Put one of the coils

in the lid of the box and turn on the switch to start the buzer. Be
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sure that there is a serviceable battery in the wave meter and that

it has been correctly inserted . Now adjust the buzzer until it vi

brates with a low pitched musical note. With the buzzer vibrating

the set becomes a transmitter of a very low power

Questions.

(50 ) What is the wave length of the transmitted wave with the

“ B ” coil in and the pointer over the 300-meter mark on the “ A ”

scale ?

(51) Set the points of thewavemeter on the 85 degreemark of the

degree scale . What wave length does this correspond to when the

“ A ” coil is used ? When the “ B ” coil is used ? When the “ C ”

coils is used ?

Directions.

11. Put the telephone plug in the jack, with the buzzer vibrating,

and move the contact wire about upon the surface of the mineral

in the detector until a clear distinct note is heard in the telephone

receivers . It may be necessary to search very carefully for the

sensitive spot . Stop the buzzer as soon as a good spot is found,

being careful not to jar the meter.

Questions.

(52) When the buzzer is cut off after a sensitive spot is found on

the crystal,will the set act as a radio receiving set ?

(53) What is a band of wave lengths?

(54 ) What band of wave lengths can be received with the “ A ”

coil in position ?

EXPERIMENT No. 1.

COUPLING .

Directions.

12. Take two SCR -61 wave meters and using one as a transmitter

and the other as a receiver, perform the following experiments.

Call the transmitter meter No. 1, and the receiver meter No. 2.

13. Open the two wavemeters and put a coil A in each one. Start

the buzzer on the receiver (No. 2 ) and carefully adjust the detector .

Now put the No. 2 meter close to the No. 1 meter with their lids

back to back . (See Figs. 26 and 27.) Test the detector again and

see if it is still in adjustment. The meters placed in this way are

said to be closely coupled and the effect of the No. 1 meter should be

felt very strongly on No. 2 meter. Now start the buzzer to vibrating
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on the No. 1 meter and set the pointer to 300 meters. Rotate the

variable condenser on the No. 2 meter until the signal given out by

the No. 1 meter is heard at maximum strength . Carefully check

the wave length readings on both meters.
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Fig. 26 . — Method of obtaining close coupling between two SCR -61 wave meters.
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Fig. 27. - Schematic view showing relative positions of inductance coils when

two SCR –61 wave meters are closely coupled as in Fig. 26 .

14 . Do not disturb the No. 2 meter in any way since this will

destroy the adjustment of the detector . Loosen the coupling between

the two meters by moving the No. 1 meter farther away from the

No. 2 meter or by turning it so that its coil is not parallel with the

coil of the No. 2 meter. In Figs. 28 and 29 the coil of the No. 1
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meter is at right angles to the coil of the No. 2 meter. When two

coils are closely coupled , the magnetic lines of force from one will

pass through the other in large numbers; when they are loosely

coupled very few of the lines of one coil will affect the other coil.
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Fig . 28. — Two SCR -61 wave meters, loosely coupled.
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Fig . 29 . – Schematic view showing relative positions of inductance coils when

two SCR -61 wave meters are loosely coupled as in Fig. 28 .

With the coils closely coupled the signal put outby the No. 1 meter

should be heard over a number of degrees on the scale, but with the

coils very loosely coupled the signal should be heard over only a

very few degrees.

15 . Put the “ B ” coil in meter No. 1 and set its pointer at 450

meters. Now rotate the condenser of meter No. 2 until a maximum
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sound is heard . Compare the readings on the two meters. Be sure

to read the scale corresponding with the coil used. When the maxi

mum sound is heard in the No. 2 wavemeter , its circuit is said to be

in tune with the circuit ofthe No. 1 meter.

Questions.

(55) How is the detectormost likely to be put out of adjustment?

(56 ) If the No. 2 meter gives a strong audible signal from say

250 meters to 350 meters in the above test when the No. 1 meter is

putting out a 300 -meter wave, what should be done to the coupling

in order to obtain a more accurate reading ?

(57) Is the wave length of the signal transmitted by the No. 1

meter found in practically the sameway that the length of the wave

emitted by any transmitting station is found ?

(58 ) With the “ A ” coil in the No. 1 meter and the “ B ” coil in the

No. 2 meter is it possible to bring the twometers in tune by adjusting

them ?

EXPERIMENT No. 2.

MEASURING THE LENTH OF A TRANSMITTED WAVE

Directions.

16 . Have some one insert any one of the coils in the No. 1 meter

and start the buzzer vibrating. Do not look to see which coil is put

in nor what wave length the pointer is over . Adjust the detector

of the No. 2 meter very carefully . Couple the meters closely. Put

the “ A ” coil in the No. 2 meter and search the scale to see if the length

of the wave that the No. 1 meter is emitting can be found . If it

is not found with the “ A ” coil, try the “ B ” coil, and , if still unsuc

cessful, try the “ C ” coil. Always follow this plan of using the “ A ”

coil first, then the “ B ” coil, and then the “ C ” coil. As soon as an

audible signal is heard , loosen the coupling between the meters and

take an accurate reading. Check this reading with the reading on

the No. 1 meter.

17. Get some one to change the wave length of the transmitting

meter and try the above experiment several times. Get at least six

readings of this kind and make a table similar to the one shown be

low , including the readings of both wave meters. In this way it

can be determined whether or not accurate values are being obtained .

Questions.

(59) Why is it better to make the coupling close to start with ?

(60 ) Can the No. 1 meter emit a wave that the No. 2 meter can

not pick up ?
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(61 ) If it is desired to measure the length of a wave put out by

a transmitting set which is transmitting on an unknown wave length ,

how would it be done ?

Adjustments of the wave meters.

Wavemeter No. 1. . Wave meter No. 2 .

Coil used .
Wave length

setting .
Coil used .

Wave length

setting.

EXPERIMENT No. 3 .

MEASURING THE WAVE LENGTH TO WHICH A RECEIVER IS TUNED .

Directions.

18 . Set the No. 2 meter, with the detector adjusted, to some un

known wave length . Do not look at the scale to see what it reads.

Adjust the No. 1 meter until it is putting out the wave for which

the No. 2 meter is adjusted . Remember to use close coupling and

then to loosen it for accurate results. Have some one else set the

No. 2 meter in order to disguise which coil is being used . Use the

" A ," " B ,” and “ C ” coils, one after the other, and tune the No. 1

meter to put out the wave required . Try this on at least six set

tings of the No. 2 meter. A table of results should be made similar

to the one used in Experiment No. 2 .

Questions.

(62) How can a transmitting station be tuned to a specified wave

length within its range?

(63) When would a wave meter be required for use as a trans

mitter in field operations?

(64 ) How would the wave length of a transmitting station be

measured by an operator at a receiving station ?

(65) When putting a wave meter in storage,what is the last thing

an operator inspects to see if it has been done ? What will happen

if this is not done ?



UNIT OPERATION No. 7 .

Page No. 1 .

THE SCR– 74- A TRANSMITTING SET.

(SET BOX BC –18– A .)

Equipment.

1 set box, BC -18- A only .

1 wave meter, type SCR -61.

1 head set, type P - 11.

1 storage battery, 10 volts, type BB - 3 ; or 3 batteries, type

BB- 14 .

key

- Interrupter
rGround and Antenna

Connectors

meter

Spark Gap

Battery

Cord '

1
0

0
0
0

O

O

O

O

O

O

RL-P -2878

Fig . 30. - Set box, BC – 18 – A , with lid open .

GENERAL CONSTRUCTION OF THE SCR -74- A SET.

Information .

The SCR – 74 - A is an induction coil transmitting set of low power.

(See Fig. 30 .) The power supply is obtained from a 10 -volt storage

battery, which is connected to the primary of the induction coil

through an ammeter and a key .

The induction coil is composed of two separate coils which are

designated the primary and the secondary. These two coils are

wound around a soft iron core. The primary winding, or coil, is

formed of large wire wound directly on the core. The secondary

winding is built outside the primary, in such a way that it incloses

both the core and primary, and is constructed of small wire with
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many more turns than the primary. After the winding has been

completed the two coils and the core are dipped in wax, paraffin ,

or some other good insulator. One end of the primary winding is

connected to one of the battery terminals through an interrupter,

similar to the one on an ordinary buzzer, and a telegraph key. The

other end of the primary winding is connected to the other side of

the battery. (See Fig . 30.) The ammeter connected in the primary

circuit is used to indicate when the coil is working properly. The

ends of the secondary winding are connected to the sparking sur

faces or electrodes of the spark gap.

The function of the induction coil is to 'change the low voltage

direct current from the storage battery in the primary coil to a

high voltage alternating current in the secondary. It suffices to say

here that an alternating current is an electric current which flows

first in one direction and then reverses and flows in the opposite

direction . This reversal of the direction in which the current flows

occurs with great frequency - many times per second .

Briefly the change in current from direct to alternating is effected

as follows: The interrupter alternately breaks and makes the elec

trical circuit of the primary , thereby causing a pulsating current

to flow whenever the current is stopped and started with the open

ing and closing of the circuit. The magnetic fields created by this

pulsating current cut the secondary coil winding and induce in it

an alternating current. There are more turns of wire on the sec

ondary than on the primary. Consequently the induced voltage is

much higher than that supplied to the primary since the voltage

induced in the secondary depends upon how many more turns there

are in the secondary than in the primary. As an example, if there

are ten times as many turns on the secondary as there are on the

primary, the voltage of the secondary will be about ten times as

great as that supplied to the primary. Some idea can be had of the

secondary voltage of this coil from the fact that 20,000 volts will

cause a spark to jump a gap of 1 inch .

Questions.

( 1) What does each of the following mean ? Interrupter, spark

gap, electrode, function ,magnetic field .

( 2 ) What is the difference between a direct current and an alter

nating current?

Directions.

1. Open the set box by undoing the latches and throw back the

lid . (See Fig . 30 .) Unscrew the two thumbscrews and remove

lte
r
.
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the two round bakelite nuts which hold the antenna and ground

insulators in the box. Observe how these insulated connectors make

contact with opposite sides of the spark gap. At the opposite end

of the box remove the screws connecting the battery leads to the

key

rInterrupter

Ammeter .
Condenser

ratton
Spark Gap

M

ILUTINI

Battery

( Cord

W
W
W

M

11092

Cool Induction Coil

Ground and Antenna

- Connectors RL- P .2882

Fig. 31. - Set box, BC-18- A , disassembled to show various parts.
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Fig . 32. — Schematic wiring diagram of SCR – 74 - A transmitter.

box. Turn the box over, holding the parts in place so they will

not fall out, and remove the two screws in the bottom of the box.

The panel and attached parts should now come out easily . (See

Fig . 31.) Check the wiring with the diagram in the lid of the set

box or with the diagram shown in Fig . 32 . Compare the size of
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the wire coming out near the center of the coil with that on the

outside. Note which winding is connected in the primary circuit

and which is connected to the spark gap. Examine the interrupter

and note how it is constructed and how it operates. Note how the

key is connected, constructed, and adjusted , and how the condenser

is connected in the primary circuit.

Questions.

( 3 ) What is the meaning of each of the following ? Bakelite ,

ground , insulators, antenna, ground lead.

(4 ) How is the key operated when the box is closed ?

(5 ) Is the ammeter in the primary or secondary circuit ?

(6 ) For what purpose is the fixed condenser used ?

( 7 ) What is the purpose of the interrupter?

(8 ) How is contact made between the spark gap and the antenna

and ground leads?

( 9 ) How is the spark gap adjusted ?

( 10 ) How is the interrupter adjusted ? Does the lock nut on the

interrupter contact screw up or down to lock the contact screw in

position ?

(11) Can the spark gap be seen when the lid is closed ?

(12) Why are there thumbscrews on the antenna and ground lead

in terminals ?

(13 ) For what is the little compartment on the right of the box

used ?

( 14 ) How is the distance between the contacts of the key adjusted ?

(15) Does it make any difference which battery lead is connected

to the positive pole of the battery ?

( 16 ) Which coil is wound with the larger wire, the primary or

the secondary ?

(17) Why are the windings of the induction coil dipped in wax or

paraffin ?

( 18 ) Which two screws hold the apparatus in the set box ?

(19) What is the voltage of the storage battery used with this set ?

(20) What would be the effect of connecting a 20-volt battery in

the primary instead of the 10 -volt battery ?

-
-

-
-
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Directions.

2 . Putthe set back in the box, and replace all the screws, nuts, and

leads.

Information .

When the SCR -61 wave meter is used as a transmitter, the in

ductance coil acts as a radiator of the rapidly vibrating or high fre

quency currents. The distance over which the wave meter is effec

tive is limited to a matter of only a few inches. If a wire, sus

pended above the ground between two supports, were connected

at one end to one of the coil terminals on the wave meter, the

transmitting range would be increased considerably. A large

Antenna 7 .
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Fig . 33.— Cording diagram of SCR-74- A transmitter.

radiator or antenna of this type is necessary when using the

SCR -74 - A transmitter in order to reach the maximum distance

range of the set.

EXPERIMENT No. 1.

MEASURING THE WAVE LENGTH RADIATED .

Directions.

3. Take the set box, battery, and wave meter over to the lead -in

of the antenna indicated by the instructor. Connect the antenna

lead , and ground or counterpoise lead to the set box. Set the spark

gap to about one -eighth inch . Connect the battery leads to the bat

tery. (See Fig. 23.) Do not touch the spark gap or antenna, while
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there is current in the primary , as there is danger of receiving a

severe shock .

4 . Never close the key until both the antenna and counterpoise

are connected to the set , and be sure that the length of the spark

gap is not over one- eighth inch . If the gap is greater than this

there is danger of breaking down the insulation in the secondary

winding of the spark coil.

5 . Close the key and adjust the interrupter until it is giving a

clear steady pitched note and the ammeter registers about 5 to 7

amperes. Adjust the spark gap, being careful not to touch it while

the current is on , until it has a good blue-white spark playing

steadily between the sparking surfaces.

6 . By means of the wave meter take a reading of the wave

length being transmitted by the set. Begin by trying to obtain

this reading close to the set and then move out toward the end

ofthe antenna until the reading is fairly sharp. Record the results.

EXPERIMENT No 2 .

7. Repeat the work performed in Experiment No. 1 on another

antenna indicated by the instructor. Measure the wave length as

in Experiment No. 1 and compare this wave length with the wave

length measured on the antenna of Experiment No. 1.

Questions.

(21) Why is it dangerous to touch the antenna when the key is

down ?

(22) On which antenna was the largest wave length reading ob

tained ?

(23) Is the wave length on which this set transmits dependent

on the antenna used ?

(24 ) Is the signal readily tuned out ?

(25) Could,many of these sets work close together without inter

ference ?

( 26 ) What is a high frequency current ?
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THE SCR -74 - A TRANSMITTER.

-
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-
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-

(COUPLED CIRCUITS.)

Equipment.

1 Set box, type BC - 18 - A .

1 antenna equipment, type A - 3 - A .

2 helical inductances with clips. (bare wire or a copper strip ) .

1 hot-wire ammeter, scale 0- 0 .5 .

1 wave meter, type SCR -61.

1 transmitting condenser , fixed , capacity approximately 0.004

mfd. (microfarad ).

1 storage battery, type BB - 3 ; or 3 storage batteries, type BB - 14 .

Information .

The SCR - 74- A is an untuned induction coil or spark coil trans

mitter. This means that no provisions aremade in the set box itself

for tuning to any particular wave length . The only way in which

the wave length of this set can be changed is by altering the dimen

sions of the antenna provided with the set. However, the set box

of the SCR -74 - A may be used with some additional apparatus to

form different types of transmitting circuits which may be operated

on more than one wave length .

The method of tuning certain circuits in conjunction with the

SCR -74- A is somewhat similar to that used in tuning the wave meter

to transmit any given wave length . In the wave meter three induc

tance coils are used which are not variable ; that is, the number of

turns of wire in each coil can not be varied . The capacity of the

rotary condenser , however, can be varied, and thereby cause the wave

meter to be tuned to a given wave length . In tuning the SCR – 74 - A to

a given wave length oneor two variable inductances and a condenser

which can not be varied are used . In construction the inductance

coils used with the SCR –74 - A differ from the coils used in the

SCR -61 wave meter. The coils of the wave meter are wound with .

small wire for the reason that the current carried is very small.

The large coils used with the SCR -74 - A are wound with large wire

or brass strips in order to carry the large currents.

Directions.

1. Examine one of the large inductance coils.
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Questions.

( 1 ) How does the manner in which the larger coil is wound differ

from the winding of the wave meter coils ?

(2 ) What part of a clock or watch is wound similar to the large

cail?

(3 ) Why is the coil constructed of such heavy wire or strip ?

(4 ) Whatmeans are provided to make the inductance coil variable ?

Information .

Coupling.– When a radio set contains more than one circuit there

must be a way provided to transfer the energy from one circuit to

the other. This transfer of energy from one circuit to another is

accomplished by what is known as coupling. Two circuits are said

to be coupled when it is possible for the energy of one circuit to be

transferred to the other circuit. Transfer of energy may be accom

plished in any one of the following methods of coupling :

Direct coupling. - Two circuits are directly coupled when a part

of one circuit is also a part of the other circuit .

Inductive coupling . - Two circuits are inductively coupled when

the energy of one circuit is transferred to the other by means of a

magnetic field .

Capacitive coupling. - Two circuits are capacitively coupled when

the energy of one circuit is transferred to the other by means of

condensers.

NOTE. — This form of coupling is limited in use and will therefore not be dis

cussed further.

In some radio sets the coupling used between two circuits is a com

bination of all three of the above methods.

The degree of coupling between the two circuits is measured by

the amount of energy that is transferred from one circuit to the

other . When the greater part of the energy in one circuit is trans

ferred to the other circuit the coupling is referred to as close or tight

coupling. When only a small part of the energy is transferred the

coupling is referred to as loose coupling.

The SCR –74- A set contains only one high frequency circuit ; con

sequently no coupling is involved. In the experiments which follow ,

the set box, type BC - 18 – A , of the SCR –74 - A , will be used with some

additional apparatus to illustrate the subject of coupling.

. 57



UNIT OPERATION No. 8 .

Page No. 3 .
RADIO OPERATOR .

Questions.

(5 ) How many high frequency circuits are there in the SCR - 94

A ?

(6 ) Can the wave length on which the SCR -174 - A transmits be

changed ?

( 7 ) What is inductive coupling ? .

( 8 ) What is direct coupling ?

(9) What is capacitive coupling?

(10) How is inductive coupling varied ?

( 11) How is direct coupling varied ?

(12) How many inductance coils are needed in a direct coupled

set ?

( 13 ) In what two ways may the coils of an inductively coupled

set bemoved in order to change the coupling ?

( 14 ) When an SCR -61wavemeter is used ,whatkind of coupling

exists between it and the circuit which is being measured ?

EXPERIMENT No. 1.

TUNING .

Information .

As previously mentioned a circuit may be tuned by changing either

the capacity or the inductance. In high power spark transmitting

circuits it is impractical to construct the condensers so that they may

be continuously varied . It is therefore necessary to tune the trans

mitting circuit by changing the inductance of the circuit. In the

following experiment the set box , type BC - 18 - A is used to set up

radio currents in the circuit to which it is connected. This was done

similarly in Unit Operation No. 7 when the set box was connected to

the antenna system . The circuit used in this experiment can be con

sidered as equivalent to the antenna circuit , with the exception that

this circuit can be varied while the antenna circuit can not.

Directions.

2. Make the following connections as shown in Fig. 34.

a . Connect the antenna terminal on the set box, type BC - 18 - A , to

one side of the transmitting condenser.

b . Connect the remaining side of the transmitting condenser to one

of the clips which fit on the helix and place the clip on the fourth or

fifth turn ( counting from the center) of the helix.
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C. Connect the center ofthe helix to the terminal marked “ Ground "

on the set box.

d . Connect the three storage batteries, type BB - 14, in series,

tery thus formed.

BB 14

PRIMARY

OSCILLATION

TRANSFORMER

BB 14

COND.

BB 14
SCR - 74 - A

ot

RL- P -2845

Fig . 34. — Method of connecting inductance and condenser to SCR -74- A

transmitter.

3. Set the spark gap on the set box to about 1 / 16 of an inch , close

the key, and adjust the interrupter until it is operating smoothly and

the ammeter shows a current of from 5 to 7 amperes.

4. Using the SCR -61 wave meter measure the wave length on

which the set is transmitting and tabulate the result in the follow

ing table :

Wave length.
Number of turns

of inductance .

5. Increase the number of turns of inductance in the circuit by

moving the helix clip out three or four turns and again measure

thewave length and record in the above table.

6. Tune the circuit to transmit on a wave length of 200 meters by

setting the wave meter to 200 meters and moving the helix clip until

maximum signal strength is obtained in the wave meter. Record

in the above table the number of turns required .
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Questions.

( 15 ) As the number of turns of the inductance which are in the

circuit is increased , what happens to the wave length on which the

set is transmitting?

(16 ) Do the inductance and capacity in this circuit take the place

of the standard antenna with respect to the set transmitting on a

definite wave length ?

(17) If a smaller condenser were used in this circuit would the

wave length be greater or less ?

( 18 ) Does one-half of a turn of the inductance makemuch differ

ence in the transmitted wave length ?

( 19 ) Will a small variation of the wave-meter knob tune out the

signal?

INT.

OSCILLATION TRANSPORT

CONG

SCR -74 - A

SECONDARY

OSCILLATION

TRANSFORMER

at

RL-P - 2846

ND

Fig. 35. — The SCR - 74 - A transmitter inductively coupled to the antenna circuit.

EXPERIMENT No. 2 .

INDUCTIVE COUPLING .

Information .

It was probably noted in Experiment No. 1 that the signals could

be heard over a considerable portion of the scale of the wave meter.

A transmitter which produces signals of this character is said to be

broadly tuned. If such signals were used in radio communication ,

there would be a great deal of interference between different stations

transmitting at the same time. A receiving station would be un

able to tune out the undesired transmitters. This difficulty may be,

to a large extent, overcomeby coupling the antenna or radiating cir

cuit to the circut in which the signals are generated , instead of
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having them generated directly in the radiating circuit . In the fol

lowing experiment inductive coupling is used to accomplish this

result.

Directions.

7. With the inductance coil, set box, and batteries connected the

same as in Experiment No. 1, place the second helical inductance coil

close to and with its plane parallel to the first coil. Connect the

antenna lead-in wire to the clip on the second coil and place the

clip on about the eighth or ninth turn from the center. Connect the

center end of the coil to one side of the hot-wire ammeter and the

other side of the ammeter to the ground . ( See Fig. 35.)

8. Start the set and observe the ammeter in the ground lead. Vary

the number of turns in the secondary or antenna inductance until

the highest possible reading is obtained on the ammeter. When the

ammeter reads a maximum , the antenna or secondary circuit is in

tune with the primary or closed circuit. Couple the SCR -61 wave

meter to the antenna circuit by wrapping a turn of the ground wire

around the lid of the wave-meter box and measure the wave length

on which signals are being transmitted. Note particularly over how

niuch of the wave-meter scale the signals can be heard . Vary the

amount of inductance in the primary circuit without changing the

antenna circuit, and note what happens to the signal strength .

9. With the planes of the two inductance coils still parallel, move

the antenna circuit coil until they are about 3 inches apart and again

adjust the number of turns in the antenna coil until the ammeter

reads a maximum . Measure the wave length and again note over

how much of the wave-meter scale the signals can be heard . Note

how the signal strength compares with that obtained when the two

coils were close together.

10. Adjust the set to transmit on a wave length of 250 meters with

the greatest possible current as indicated by the ammeter in the

ground lead. Have the coupling fairly loose.

Questions.

(20 ) Could the signals be heard over as much of the wave meter

scale in this experiment as in Experiment No. 1 ?

(21) Were the signals heard in the wave meter in this experiment

as loud as those obtained in Experiment No. 1 ?

(22) When Directions , above, were followed , were the signals

heard over asmuch of the wavemeter scale aswhen Directions 6 were

followed ?
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( 23 ) Bearing in mind the answer to the preceding question , state

whether close or loose coupling should be used in order to reduce

interference.

(24) Would the signals sent out in Experiment No. 2 cause more

or less interference than those sent out in Experiment No. 1 ?

EXPERIMENT No. 3.

DIRECT COUPLING.

Information .

It will be noted that the direct- coupled set requires only one in

ductance coil. For this reason this method of coupling insures

lightness and portability of the set. However, there are certain dis

OSCILLATION

TRANSFORMER

CONO

SCR. 74 - A BB 14

RL:P -2BAS

Fig . 36 . — The SCR– 74- A transmitter directly coupled to the antenna circuit.

advantages in direct coupling, which in most cases more than offset

the above advantages. In the following experiment an attempt will

bemade to show some of the results obtained with direct coupling.

Directions.

11. With the inductance coil, set box, and batteries connected , the

sameas in Experiment No. 1, make the following additional connec

tions:

a . Connect the ground lead to one side of the hot-wire ammeter.

b . Connect the remaining side of the hot-wire ammeter to the

center end of the inductance coil.

C. Connect the antenna lead to a helix clip and place the clip on

the eighth or ninth turn from the center of the coil. The completed

connections are shown in Fig. 36. In this figure the dotted lines

show how the antenna circuit leads are shifted in order to obtain

loose coupling. When the connections used are the same as those
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shown by the solid lines, all of the turns of the inductance of the

closed circuits are also included in the antenna circuit, while with the

dotted line connections only a part of the closed circuit inductance

is common to the antenna circuit.

12 . With the connections given by the solid lines in Fig. 36 , adjust

the antenna lead clip until the hot -wire ammeter shows a maximum

reading. Using the SCR -61 wave meter, measure the wave length

on which the set is transmitting, and carefully note over how much

of thewave meter scale the signals can be heard.

13. Place a heliz clip on the lead from the hot-wire ammeter to the

center of the coil, and connect the lead to the third or fourth turn

from the center instead of to the center . Vary the position of the

antenna lead clip until the ammeter gives a maximum reading .

Using the wave meter, again measure the wave length and note over

how much of the scale the signal can be heard .

14 . Disconnect the antenna and ground clips and vary the clip on

the lead from the antenna side of the spark gap until the wave meter

when coupled to the inductance coil shows a wave length of 250

meters. Connect the ground lead clip to the third or fourth turn from

the center and vary the position at which the antenna clip is con

nected until the ammeter shows a maximum reading. The set is now

transmitting on 250 meters with loose coupling. Couple the wave

meter to the ground lead of the set and measure the wave length , not

ing over how much of the wave meter scale the signal can be heard.

Questions.

(25 ) When measuring the wave length of a direct coupled trans

mitter, over approximately what number of degrees on the wave ·

meter scale can the signals be heard when the coupling is loose ?

When the coupling is close?

(26 ) Which signal was heard over a greater portion of the wave

meter scale when direct , loose coupling was used or when inductive,

loose coupling was used ?

(27) Was more antenna current obtained with direct coupling

or with inductive coupling?

(28 ) What type of coupling should be used in order to produce

theminimum of interference?

(29) Is it as easy to change the degree of coupling with direct

coupling as it is with inductive coupling ?

(30 ) Horo is a direct-coupled set tuned to transmit on a given

wave length ?
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THE SCR -54- A RECEIVER .

Equipment.

1 SCR -61 wave meter.

1 SCR -54- A receiving set. (Set box BC - 14 - A only .)

1 antenna equipment, type A - 2 - A .

1 head set, type P - 11.
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Fig . 37.- Set box, BC- 14- A with lid open.

Information .

The SCR -54- A (see Fig. 37) is one ofthe simplest types of radio

receivers, designed for portable work in the field . It differs in con

struction from the SCR -61 wave meter, in that it has two tuning

circuits instead of one. One circuit, called the primary circuit, in

cludes the antenna, ground, and the primary tuning circuit ; while

the other circuit, called the secondary circuit, includes the secondary
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tuning circuit, the detector, and telephones. Both the primary and

secondary tuning circuits consist of a tapped inductance coil and a

variable condenser. The primary coil is stationary while the second

ary coil is movable, the coupling between the two being changed by

rotating the secondary.

The method of tuning the SCR -54 - A differs slightly from that

used in tuning the SCR -61 wavemeter or the SCR – 74- A transmitter.

To tune the SCR - 74 - A transmitter the inductance is varied . In

the SCR -54 - A both the inductance and capacity of the primary and

Phone Stopping
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- Primary

InductanceJack

TUDINIYIN

OBSEN
M

U

L
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I

T

- Secondary

Inductance

a

Buzzer

Switch

Secondary Condenser Primary Condenser

RL- P -2031-C

• Fig . 38. — Rear of panel, set box, BC- 14- A .

secondary circuits are varied when tuning the set to a certain wave

length .

The crystal detector used in this set is similar to the one provided

in the SCR -61 wave meter.

Directions.

1. Release the latches and raise the lid of the set box. Take out

the four screws in the corners of the panel and remove the panel from

the box. (See Fig . 38.) Place the panel in some convenient position ,

and trace the wiring of both the primary and secondary circuits.

Compare with schematic circuit diagram shown in Fig . 39.
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Questions.

( 1) How is the battery in the set box connected to the buzzer on

the panel ?

(2 ) How are the two head sets connected ,when their plugs are in

serted in the jacks, in parallel or series ?

( 3 ) Is the buzzer circuit connected to the primary or the secondary

circuits?

(4 ) Why is thebuzzer provided?

(5 ) Is there any metallic connection between the primary and the

secondary of the set ?

(6 ) In which position (up or down ) is the buzzer swtich on ?

(7) How is the coupling changed ?
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DETECTOR

PRIM VAR .COND

e
l
l
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STOPPING

COND.

BUZ SWITCH
JACKS

POUM

IND

SEC
IND

SLC. VAR .

COND

BLZ BAT.

RLP- 2842

Fig . 39. — Schematic diagram of connections in set box, BC- 14- A .

(8 ) Why are leads brought out from the different points of the

winding on the primary and the secondary coils ?

(9 ) Why are the leads to the secondary inductance made flexible ?

Can the secondary be rotated or is it fixed in position ?

(10) Count the number of turns on the primary inductance. See

if the contact point numbers are the same as the number of turns

connected in the circuit up to that point. What difference do you

note ?

.( 11) When the coupling scale on top of the panel indicates “ MAX ”

what is the position of the secondary with respect to the primary ?

When it indicates “ MIN " ?
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( 12 ) Is the primary inductance parallel with the back edge of

the box ?

( 13 ) Examine the two variable condensers. How do they differ ?

Why ? Examine the fixed condenser. How is the connection made

with the fixed plates of the variable condenser ?

(14) How is the connection made with the movable plates ?

( 15 ) Are themovable plates insulated from the stationary plates?

( 16 ) What connection is changed when the “ T -AP " switch is

moved from one contact to the other ?

(17 ) How is the fixed condenser constructed ?

(18) How many telephones can be used simultaneously in this

set ?

Directions.

2. Put the panel in the box and replace the screws. See that the

buzzer operates.

Information.

The calibration of the set consists in determining the settings of

the various variable switches and condensers for different wave

lengths, so that the set can be readily adjusted to any desired wave

length each time it is operated, without the necessity of using a wave

meter . This is done by adjusting the variable members to the

settings found by calibration.

EXPERIMENT No. 1 .

CALIBRATING THE SECONDARY .

Directions.

3. Put the wave meter with its coil as close to the back of the set

box as possible. (See Figs. 40 and 41.) Set the “ T -AP ” switch

to “ T ” (abbreviation for “ tuned ” ) . Adjust the detector of the

set by means of the buzzer test. Turn the coupling knob until the

indicator points to the 90° or maximum mark, and set the secondary

inductance on tap 15 . Adjust the wave meter to emit a 200 -meter

wave. Rotate the secondary variable condenser until the signal is

heard. If the signal can not be picked up with the secondary in

ductance switch on tap 15 , advance the switch to tap 30 or higher.

If the signal comes in too loudly over a large part of the condenser

scale, loosen the coupling between the wave meter and set box by

moving the wave meter away from the set box . It should bemoved
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far enough away so that the signal can be heard over only a few

degrees on the condenser scale.
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Fig. 40.- Method of coupling the SCR -61 wave meter to the secondary coil of

the SCR -54 - A receiver.
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RL-P . 2736

Fig. 41. - Schematic diagram showing relative positions of the SCR -61 wave

meter and the SCR -54- A receiver when coupled as in Fig. 40.

4 . Move the “ T -AP" switch to “ AP ” (abbreviation for 6 aperi

odic,” meaning “ untuned ” ) , and endeavor to tune out the signal

with the variable condenser . From the diagram of connections it

will be seen that in the “AP ” position the condenser is out of the
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circuit. Therefore the secondary circuit can not be tuned to the pri

mary circuit . When a circuit can not be tuned it will respond to all

wave lengths. For the same reason that the SCR -74- A transmits

over a number of wave lengths when connected directly to the an

tenna and ground, the secondary circuit of the SCR -54 - A will re

spond to a number of wave lengths when the variable condenser is

disconnected from the circuit. This is very useful when the set is

used to pick up a signal on an unknown wave length .

5 . Make up a calibration table for the secondary of the SCR -54 - A

similar to theNo. 1 shown at theend of this Unit Operation. Partof

the table will be used in the next experiment. Start at 200 meters

and determine the settings of the inductance tap and condenser to

tune the secondary to this wave length . Next set the wave meter

at 225 meters and determine the settings for this wave length .

Similarly determine the settings for 250 meters, 275 meters, etc.,

until all the wave lengths listed have been covered . Record the

readings in the table prepared . Remember to change inductance

coils in the wave meter when receiving .

Questions.

(19) Why was the wave meter put back of the set box instead of

to one side? (See answer to Question 12 .)

( 20 ) What is the wave length range of the secondary of this set?

(21 ) Whatis the wave length range of the set?

(22 ) With the switch thrown to “AP” why is it impossible to

tune out the signalofthe wave meter ?

(23) What is the difference in the position of the secondary coil

when turned to “ Max," with respect to the back edge of the box ?

EXPERIMENT No. 2 .

CALIBRATING THE PRIMARY .

Directions.

6. Asthe wave meter is not to be used in this experiment it should

be placed several feet away from the BC - 14 - A set box. Connect

the antenna and ground leads to the proper terminals on the set

box. The “ T -AP " switch should be turned to the “ T ” position.

Adjust the coupling control so that the indicator points to the 20°

mark. Adjust the secondary inductance switch and the secondary

condenser to the settings for 200 meters as recorded in Experiment

No. 1. Start the buzzer operating and adjust the crystal detector

until a sensitive spot is found. With the buzzer still in operation
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vary the primary inductance switch and the primary condenser until

the signal of the buzzer is heard in the headset with maximum in

tensity . Record the settings in Table No. 1. (See Direction 5 .)

Questions.

(24) In what way does the method used in calibrating the primary

circuit differ from that used in calibrating the secondary circuit with

the wave meter ? Explain .

(25) Was the tuning of the primary circuit found to be fairly

sharp ?

( 26 ) Why was the antenna and ground connected in calibrating the

primary circuit ?

EXPERIMENT No. 3.

T
R
I
S
T
E
T
T
Y

EFFECT OF CHANGE IN COUPLING .

Directions.

7. Wind a complete turn of the antenna lead around the cover of

the wave meter as shown in Fig . 42. This provides coupling between

the antenna circuit and the inductance coil of the wave meter as

shown in Fig . 43.

8. Adjust the coupling of the BC - 14 - A set box so that the in

dicator points to the 90° or maximum mark .

9. Adjust the primary and secondary controls to the settings

recorded for 300 meters.

10. Start the buzzer of the wave meter in operation and slowly

vary the control knob of the wave meter condenser until the signal

of the buzzer is heard with maximum intensity in the head set .

Note the wave length indicated on the wave meter scale.

11. Reduce the coupling in the BC - 14 - A set box by turning the

coupling knob until it points to the 40°mark . Again vary the wave

meter condenser until the buzzer signal is heard with maximum

intensity in the head set. Note the wave length indicated on the

wave meter scale.

Questions.

(27) Was the wave length indicated by the wavemeter in the ex

periment under Direction 11, the same as recorded in Table No. 1

for the control settings used ?

(28 ) Were any of the following three changes noticed when the

coupling was reduced in the experiment under Direction 12 ?

a . Was the wave length changed ?

6 . Was the sharpness of tuning changed ?

C. Was the intensity of the signal changed ?

18.
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(29) When tuning an SCR -54 - A receiver to a signai of known

wave length using predetermined calibrations, what effect has a

change in coupling upon the tuning of the primary and secondary

circuits?

(30) Judging from the results of this experiment would you say,

that the methods used in calibrating the primary and secondary

circuits in Experiments 1 and 2 were accurate?

- TO Antenna

One Loop

Around

CoverDuy

T
R
I
O
T

To Ground

U
U
U
U
U
U
U

a
n
n
o

SCR -61

Wavemeter

SCR -54- A

Receiver

RL- P -2874

Fig . 42. — Method of coupling the SCR -61 wave meter to the primary circuit of

the SCR - 54 - A receiver.

LMETER

SCR

ne bih
SCR

54

DETECTOR CONNECTION

RLP -2737

Fig. 43. – Schematic diagram of coupling arrangement as in Fig . 42.

Information .

The methods used in calibrating the primary and secondary of the

SCR -74 - A receiver in Experiments 1 and 2 produced only approxi

mate results. In actually using any radio receiving set for the re

ception ofmessages or other information it is very important that

the operator be able to set his adjustments, so that he knows that the

set is accurately in tune on any given wave length . In order to
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accomplish this it is necessary to calibrate the set so that the calibra

tion covers all of the adjustments of the set which have any in

fluence on the wave length on which it receives.

EXPERIMENT No. 4 .

CALIBRATING THE SCR -54 - A SET FOR USE IN THE FIELD.

Directions.

12. Use the same set up of apparatus as used in Experiment No. 3.

(See Fig . 42.) .

13. Start the buzzer of the wavemeter and adjust the wave meter

to 200 meters. Set the coupling on the BC-14- A set box at 40°.

Tune in the signal emitted by the wave meter in the following

manner :

a . Set the “ T - AP " switch on “ AP.”

6 . Set the secondary inductance switch on tap 60.

C. Starting at the lowest tap , successively set the primary induc- i

tance switch on each tap and with each adjustment of the switch

slowly turn the primary condenser over its entire scale. On one of

the taps and at some setting of the primary condenser the signal sent ;

out by the wave meter will be heard . When the signal is heard ,

carefully adjust the primary condenser until it is heard with maxi

mum intensity.

d . Without changing the adjustments of the primary circuit, place

the “ T - AP ” on “ T .” Starting at the lowest tap , successively set

the secondary inductance switch on each tap, and with each adjust

ment of the switch slowly turn the secondary condenser over its entire

scale. On one of the taps and at some setting of the secondary con

denser the signal emitted by the wave meter will be heard . When

the signal is heard , slightly vary both the primary and secondary

condensers until the maximum possible intensity is obtained . The

set is now tuned accurately to receive on 200 meters, which is the

wave length on which the wave meter is transmitting. Note the set

tings of the primary and secondary inductance switches and the

primary and secondary condensers. Prepare a table similar to Table

No. 2 shown at the end of this Unit Operation and record in it the

settings obtained .

14 . Repeat the above directions for each of the remaining wave

lengths in the table .

15. Due to slight changes which may occur each time the antenna

system is erected or when a different antenna system is used the cali
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brations of the antenna circuit may vary somewhat. However, the

calibrations obtained in this experiment will be nearly right for the

standard antenna. Each time a different standard antenna is used

the calibrations of the primary circuit may be readjusted in the

following manner :

a . Using the settings recorded in Table No. 2 , adjust the primary

and secondary controls to any desired wave length . Set the coupling

to the reading given in the table .

b . Start the buzzer on the set box and vary the primary condenser

until the signal from the buzzer is heard with greatest intensity in

the head set . If the values of the antenna system are the same as

those of the antenna used when the calibrations were made, the

buzzer signal should be heard with maximum intensity on the set

ting for the condenser given in the table for that wave length . If

the values of the antenna system are different, the settings of the

primary condenser (and possibly the primary inductance switch )

will be different from the settings given in the calibration table, but

will be correct for that wave length and the new antenna system .

Questions.

(31) What is the wave-length range of this set?

(32) Why was the wave meter coupled to the ground lead ?

(33 ) With the “ T -AP " switch on " AP " did the primary con

denser tune very sharply ?

(34) Why was the “ T -AP " switch placed on “ T ” before at

tempting to tune the secondary circuit ?

(35) Why was the coupling left in one position ?

( 36 ) What would be the effect on the sharpness of the tuning of

the set if the coupling were decreased ?

(37) If the set is used with other than the standard antenna equip

ment, would the calibrations of the primary circuit be absolutely

accurate ?
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TABLE No. 1.

Settings for Experiment No. 1. Settings for Experiment No. 2.

Secondary

Wave length . inductance

tap .

Secondary

condenser.

Primary

inductance

tap .

Primary

condenser.

Secondary

inductance

tap .

Secondary

condenser.

200

.

225 . .

250 . . . .

275 . . .

300 . . . . .

.
.

325 . . .

.

350 . . .

375 . . .

!

400 . . .

• .
.

1

1
0

1
1
1
1
1
1
1

!

. .

!

425 .

450 .

475 .

500 .

525

550

575

600 .

.

!

1

!

1

1

TABLE No. 2 .

Settings for ExperimentNo.4 .

Primary

Wave length . inductance

tap .

Primary .

condenser .

Coupling.

(degrees) .

Secondary

inductance

tap .

| Secondary

condenser.

200

225 . . . .

250

275 . . . .

300 .

325 . . .

350

375

400

425

450 . . . .

475 . . . .

500 . . . .

525 . . . .

550 . . .

575 . . . .

600 .

.
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THE SCR - 95, SCR - 125 , AND SCR - 125 - A WAVE METERS.

Equipment.

1 SCR - 95 wave meter.

1 SCR - 125 wave meter.

1 SCR - 125 - A wave meter.

1 SCR -61 wave meter.

GENERAL CONSTRUCTION OF THE SCR - 95 WAVE METER .

Information.

The SCR -95 is a small portable wave meter covering a range

from 500 to 1,100 meters. (See Fig . 44.) Unlike the SCR -61 in

which the condenser is continuously variable and the inductance

fixed , the SCR -95 wave meter has the inductance continuously vari
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Fig . 44. — Top panel of SCR - 95 wave meter.

able and the condenser fixed . The variable inductance consists of

two windings connected in series, one within the other. (See Fig .

45.) The inner winding can be rotated through 180°, that is through

one-half of a complete turn. When the inner winding is in such a

position that the reading on the scale is 500 meters, the inductance
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is at lowest value. Similarly when the inner winding is rotated 180°

to the position at which the scale reading is 1,100 meters, the in

ductance is at its highest value. The inductance value varies with

different positions ofthe movable winding due to the magnetic effect

between the fields produced by the two windings. This magnetic

effect is increased or decreased according to the position of the inner

winding with respect to the position of the outer winding. It will

thus be seen that the inductance is continuously variable between

the highest and lowest value, depending upon the position of the

inner winding. A variable inductance of this form is called a

variometer.

Wavemeter

Panel

Graduated
Dial

H
o
m
e

Stationary Rotary
Coil

Coil

Stationary

CoilFixed

Condenser

Flexible Leads

Fig. 45. – Panel of SCR -95 wave meter removed from box to show interior parts.

A buzzer is provided in the wave meter as an exciting device to

make the meter act as a low -power transmitter for use in adjusting

receiving circuits. A switch mounted on the panel of the wave

meter controls the starting and stopping of the buzzer. (See Fig .

44.) The three switch contacts are marked " A ," " B ,” and “ C ;"

respectively. In the illustration the switch arm is shown resting

on contact A . In this position of the switch arm no current flows

through the buzzer circuit. To start the buzzer, the switch is placed

on contact B .

The wave meter is also provided with a small low -voltage lamp

which is lighted by the same dry cell used to operate the buzzer.

To light the lamp the switch arm on the wave meter panel must be

placed on contact C . The amount of current flowing through the
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lamp is controlled by a special type of rheostat, which is in turn

controlled by an adjustment knob on the wave meter panel, marked

“ lamp resistance."

A small specially -wound inductance, known as a “ choke coil,” is

inserted in the lamp circuit to prevent the high frequency currents

from passing through the battery circuit .

To find the wave length of a transmitting set, the switch on the

panel is turned to contact C , and the resistance is adjusted so that

the filament of the lamp just begins to get red hot. The wave meter

is then coupled closely with the transmitting set. The indicating

Switch Graduated
Dial

Carbon Pile

Resistance

Lamp
Shi

Cel

Buzzer ChokeCoil
Rap-6088

Fig . 46.— SCR -95 wave meter with side door open.

dial which varies the inductance is now turned slowly , and when

the lamp glows brightly it indicates that the wave meter is in tune

with the transmitting set. The wave length is read directly from the

edge of the variometer dial. The SCR -95 wave meter, due to the

nature of its indicating device, can be used to measure the wave

length of all transmitting sets of the more powerful type. Its use

in this connection will be taken up later.

Directions.

1 . Examine the meter, noting all the markings on the panel.

Open the door at the side and notice how the battery is inserted and

the buzzer adjusted . (See Fig. 46.) Note the construction of the

choke coil, the carbon pile resistance, and the small fixed condenser.
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2 . Remove the nine screws from the edge of the panel. Remove

the panel and attached parts from the box.

3. Note the construction ofthe variometer and how connections are

made to the moving coil.

4 . Check the wiring with the wiring diagram shown in Fig. 47.

Questions.

( 1) Describe the construction of the carbon pile resistance,

(2) How does this wave meter differ electrically from the

SCR -61?

(3 ) Describe the construction of the fixed condenser.

Variometer

relee

Fixed Condensercondenser @
Lamp

DRY -

Cell

Carbon pile

Resistance

Choke Coil

S
w
i
t
c
h

Buzzer RL - p . 2872

Fig . 47. - Schematic diagram of connections in the SCR- 95 wave meter.

( 4 ) Can the battery be put in backwards, and would this dam

age it ?

(5 ) Is there any current flowing from the battery when the small

switch is on A ? On B ? On C ? Where in each case ? ( Trace the

circuit in detail.)

(6 ) Describe the construction of the variable inductance.

Directions.

5 . Replace the panel and parts in the box. Put the screws in place.
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EXPERIMENT No. 1.

CHECKING THE SCR - 95 WAVE METER WITH THE SCR -61 WAVE METER .

Directions.

6. Set up the SCR -61 with the “ B ” coil in place. Set the switch

of the SCR -95 on B and adjust the buzzer. Set the dial at 500

meters. Couple the SCR -95 closely with the SCR -61. (See Fig .

48.) Adjust the SCR -61 until the signal comes in loud in the

head set and loosen the coupling until the tuning of the SCR -61 wave

meter is fairly sharp. The coupling should be as loose as possible

SCR -61

DB

Coupled

Phones

SCR

95

RL - P - 2876

Fig . 48. — Method of coupling the SCR - 95 wave meter to an SCR -61wave meter.

to secure accurate results. Prepare a table similar to the one shown

below . Take readings every 50 meters and record the results in the

table .

TABLE.

Reading SCR -95

wavemeter.

Reading SCR -61

wavemeter.

500

550

Etc .

7. When the experiment is completed remove the battery from the

SCR -95 wave meter.
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Questions.

( 7 ) How do the readings of the SCR - 95 wavemeter comparewith

the readings of the SCR-61 wavemeter ?

(8 ) Can the SCR - 95 wave meter be used to receive the buzzer

signals from the SCR -61 wave meter? Explain your answer.

THE SCR - 125 WAVE METER .

Information.

The SCR -125 wave meter is very similar to the SCR -95 wave

meter both in appearance and construction . The main difference

is in the wave-length ranges , the SCR -125 meter having three wave

length ranges which are as follows: 70 to 140 meters, 140 to 280

meters, and 280 to 560 meters. Thus the total range of the meter

is 70 to 560 meters.

Close to the dial on the panel of the SCR - 125 wave meter is a 3

point switch, marked “ Multiply 2.” The three positions of the

switch are marked “ 2,” “ 1 ," and " 1," respectively. When the switch

is adjusted to the middle position, marked " 1," the 140 to 280 meter

range is in use and the wave length is read directly on the dial. The

wave- length dial reads directly in meters and its divisions are marked

140, 180, 200, 220, 240, 260, and 280 meters , respectively.

If the 70 to 140 meter wave-length range is desired , the switch

must be placed in the position marked " 1 " and the reading on the

wave-length dial multiplied by “ 1” ( the same as dividing by 2 ). For

example, if the wave length to be measured lies within the 70 to 140

meter range, the switch is placed in the position marked 51" and

the dial is adjusted until the indicating lamp glows brightest. The

wave-length reading on the dial may be, say 220 meters. Dividing

this reading by 2 , the correct wave-length reading is obtained - 110

meters.

When the wave meter is being used to emit a wave within the 70

140 meter range, the desired wave length must be multiplied by 2 and

the dial adjusted accordingly. For example, the desired wave length

is 130 meters, which ,multiplied by 2, is 260 meters. The wave -length

dial is then adjusted so that the 260-meter mark is exactly opposite

the “ 7 ” mark on the panel.

If the wave length desired lies within the 280 to 560 meter range,

the switch is placed in the position marked “ 2 ” and the reading on

the wave-length dial must bemultiplied by 2 .

Directions.

8 . Repeat directions 1, 2 , 3, and 5 , using the SCR -125 wave meter

in place of the SCR -95 wave meter.
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Questions.

( 9 ) Describe the construction of the carbon pile resistance.

( 10 ) How does the SCR - 125 wave meter differ from the SCR - 95

wave meter ?

(11 Locate the three small fixed condensers. Describe this con

struction and use.

( 12 ) Can the battery be put in backwards and would this damage

it ?

(13 ) Is there any current flowing from the battery when the small

switch is placed on A ? On B ? On C ? Where in each case ?

(Trace the circuit in detail.)

(14) Describe the construction of the variable inductance .

Directions.

9 . Replace the panel and parts in the box. Put the screws in

place.

THE SCR - 125 - A WAVE METER .

Information.

The SCR - 125 - A wave meter is similar to the SCR -95 and SCR

125 wave meters both in appearance and construction . This meter

has three wave-length ranges, 50 to 150 meters, 150 to 450 meters, and

450 to 1,350 meters, making the total wave-length range 50 to 1,350

meters. The three positions of the multiplier switch are marked

" }," “ 1,” and “ 3,” respectively . If the wave length desired lies

within the 150 to 450 meter range the multiplier switch is placed in

the position marked “ 1 ” and the wave length is read directly on the

dial. The wave-length dial reads directly in meters and is marked

in divisions from 150 to 450 meters consecutively . When the 50

to 150 meter range is desired the multiplier switch is placed in the

position marked “ 3.” The wave length reading on the dial is then

multiplied by 6 .3 " ( the same as dividing by 3 ). Similarly, if the

450 to 1,350 meter range is desired the multiplier switch is placed in

the position marked “ 3 ” and the wave length reading on the dial

must be multiplied by 3. '

Directions.

10. Repeat directions 1 , 2 , 3 , and 5 , using the SCR - 125 - A wave

meter in place of the SCR -95 wavemeter.
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Questions.

( 15 ) Describe the construction of the carbon pile resistance.

(16 ) How does the SCR - 125- A wave meter differ from the SCR

125 wave meter ?

(17) Locate the three small fixed condensers. Describe their con

struction and use.

(18) What type of switch is used to control the current to the

buzzer and indicator lamp?

(19) Is the battery entirely disconnected from the buzzer and lamp

circuits when the switch is in the middle position,? (Trace the wiring

and see .)

(20) Describe the construction of the variable inductance.

Directions.

11. Replace the panel and parts in the box. Put the screws in

place.
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THE SCR– 105 SET.

Equipment

1 SCR - 105 (set box BC - 53- A ).

1 wave meter SCR -61.

1 antenna equipment, type A - 10 – A .

1 10 volt storage battery.

THE TRANSMITTER .

Information .

The SCR - 105 ( see Fig. 49) is a compact transmitting and receiv

ing quenched spark radio set. It is designed to be used in communi

cation over a distance of 5 miles. The set is intended for intermit

Power

Buzzer

Opening for Observing

Quenched Spark Gap

Opening forObserving

Power Buzzer

Quenched

Spark Gap

Opening for

Observing

Antenna

Ammeter

Opening for

Observing

Crystal- '

Detector

A

S

I

L

Operators
O
p

key

Compartment for

Spóre parts and Tools

RL- P -5036

Fig . 49. - Set box, type BC -53- A .

ient duty only and should not be used for continuous sending. The

power necessary to run the set is supplied by a 10 - volt storage bat

tery .

The parts of the transmitter consist of a special buzzer trans

former , a quenched spark gap, an oscillation transformer, a thermo
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ammeter, a transmitting condenser, and a key. The purpose of the

buzzer transformer is to change the low voltage direct current, sup

plied by the storage battery, into a high -voltage alternating current.

Rotary
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Fig . 50. - Set box BC-53- A with back and top removed to show interior.
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Fig . 51. – Top view of interior, set box BC -53– A .

The primary circuit of the transmitter includes the secondary or

high- voltage spark gap, the transmitting condenser, and part of the

oscillation transformer . The secondary or antenna circuit consists

of the antenna, a series of inductance coils, a part of the oscillation

transformer, the antenna thermoammeter, and the ground . Direct
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coupling is employed between the primary and secondary circuits of

the transmitter. One of the inductance coils is permanently con

nected in the antenna circuit and is made continuously variable over

its entire range by means of an adjustment controlled from the panel

of the set. The primary and secondary are both tuned to the same

wave length at the same time, by one switch , known as a “ wave

change ” switch. The primary circuit is accurately tuned to the

desired wave length by this switch, but the secondary circuit is only

roughly tuned to the same wave length . For this reason the calibra

tions of the wave-change switch refer to the wave length settings of

the primary circuit. The fine tuning of the antenna circuit is accom

plished by means of the variable antenna inductance . A handle lo

cated on the left side of the set box controls the coupling between

the primary and antenna circuits.

Directions.

1. Remove the eight screws from the back of the set box, also the

canvas cover from the front of the box. Unlatch the lid of the box

and remove the top , back , and bottom of the set box. This will

expose the parts to view as shown in Fig . 50 and in Fig . 51.

· 2 . Move the various adjusting knobs on the front of the box and

note carefully what they control inside of the box.

3. Observe the various parts in Figs. 49, 50 , 51, and the wiring

diagram in Fig. 52. Answer the following questions :

Questions.

(1 ) Locate the wave-change switch inside the set box. What are

the calibrationsmarked on the indicator of this switch ?

( 2 ) Whatcontactsmove when thewave-change switch is adjusted ?

( 3 ) Locate the antenna tuning inductance . How is it made con

tinuously variable ?

(4 ) Locate the control switch. What is its purpose?

( 5 ) Locate the antenna ammeter. What is the range of its scale ?

How is it connected in the circuit ?

(6 ) How are the transmitting inductances constructed ?

( 7 ) Why are the coils of the oscillation transformer insulated so

heavily ?

(8 ) How many turns has the antenna tuning inductance?

(9 ) How is the coupling of the transmitting circuit varied ?
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( 10 ) How many coils are there in the primary of the oscillation

transformer?

(11) How is the key connected in the circuit ?

(12) Can the key be adjusted easily ? How ?

(13 ) How many sections form the primary winding of the buzzer

transformer ?

(14 ) How many sections in the secondary winding?

(15 ) To whatis the moving armature of the interrupter connected ?

( 16 ) How many stationary contacts has the interrupter?

(17) Ofwhatmaterial are the contacts made?

( 18 ) Why are the adjustment screws of the stationary contacts

heavily insulated ?

(19) What is the purpose of the safety gap ?

(20 ) Where and how are the secondary condensers connected ?

(21) How is the quench gap constructed ?

(22) How are the spark disks insulated from each other?

( 23 ) How is the quench gap connected in the circuit ?

(24) How many contacts has the rotary switch ? (Count them

on the instrument) .

(25) How are they insulated from the pin passing through them ?

THE RECEIVER .

Information.

The receiving side of the set contains two tuned circuits, one, the

antenna or primary circuit, and the other, the secondary circuit.

The antenna circuit consists of the inductance (which is varied by

the handle on the front of the set marked " primary tuning induc

tance " ) ; either a small fixed condenser or another inductance known

as a loading coil, depending on the position of the “ change over "

switch ; and the antenna system . For the reception of short waves

the change over switch is placed on the receiving position marked

" 100 – 200.” In this position the loading coil is not used and the

small fixed condenser is connected in series with the antenna. For

the reception of medium length waves the switch is placed on the
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receiving position , marked “ 150– 300.” In this position the series

condenser is cut out and the antenna is connected directly to the

primary inductance coil. The third position on the receiving side,

marked " 275 –550,” is the long wave position, and when used the

loading coil is connected in series with the antenna.

The secondary circuit of the receiver consists of a secondary in

ductance and a variable condenser . Connected across the variable

condenser are the crystal detector, two small fixed condensers, and

the head set. The secondary inductance has two taps so that ap

proximately one-third , two-thirds, or all of the inductance may be

used. The amount of inductance used is controlled by the change

over switch. The switch positions correspond to the three positions

used to control the primary inductance. Inductive coupling is em

ployed between the primary and secondary circuits and is varied

by the handle on the front of the set box marked ” Receiver cou

pling.” A head set is connected in the circuit by means of a plug

supplied with the set which fits in the double jack in the front of the

set box marked " Telephone or Amplifier." The adjusting handle of

the crystal detector protrudes from the right side of the set box so

that the detector may be adjusted with the lid of the box closed .

Directions.

4 . Note the various receiving controls and their markings.

Questions.

(26 ) Locate the control switch . What are the wave-length mark

ings?

(27) How many points hasthe receiver primary inductance switch ?

( 28 ) How is the receiver coupling control calibrated ?

(29 ) How is the secondary condenser control calibrated ?

( 30 ) How , is the crystal detector adjusted from the outside of the

set box ?

(31) How many headsets may be used with the receiver of the

SCR - 105 set ?

Directions.

5 . Turn the various controls and note what moves in the rear of

the panel. Note the various stationary parts.

6 . From observations made and a careful study of the diagram

shown in Fig . 52 answer the questions below .
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Questions.

(32 ) How is the crystal detector adjusted ?

(33) How is a new crystal put in ?

(34 ) How is the long wave coil of the receiving circuit wound and

where is it located ?

(35) From the diagram of connections (Fig . 52 ) when is the long

wave coil in the circuit ?

(36 ) Where is the short-wave condenser ?

(37) When is the short-wave condenser in the circuit ?

(38) Would the coils of the set be damaged if the battery was

plugged in the wrong place?

(39) Is it possible to put the battery lead plug in the telephone

or amplifier jack ?

(40) How would you connect other telephone receivers if it were

necessary ?

(41) How is connection made with the movable plates of the

secondary condenser?

Directions.

7 . Replace the back and bottom of the set . Replace the screws.

Leave the top open .

EXPERIMENT No. 1.

TRANSMITTING .

Information .

Successful transmission with the SCR - 105 set depends to a very

great extent upon the ability of both the transmitting and receiv

ing operators. The transmittermust be properly adjusted and tuned

for steady, reliable operation . Also great care must be exercised

when tuning the transmitter in order to obtain a sharp wave of a

desired length and thus avoid interference.

Other than tuning adjustments, the only adjustment needed in

the transmitting side of the set is that of the buzzer transformer.

This instrument is adjusted by means of the two large insulated

thumbscrews on either side of the vibrating contact and by means

of the small screw near the upper pivot of the armature which con

trols the position of the armature. The buzzer transformer should

be so adjusted that it will operate smoothly and evenly with very
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little sparking. When the control switch is placed in the test or

transmit position the buzzer transformer should start operating and

should not require tapping on the armature.

The control switch in addition to changing from transmit to

receive, also has a position marked " Test.” When in this position

the receiving side of the set is in operation and the buzzer trans

former should be vibrating feebly . The reason for this is to allow

adjustment of the crystal detector. The switch should be left in this

position only when the detector is being adjusted .

Directions.

8. To place the transmitting side of the set in operation and to

tune it for transmission on a given wave length proceed as follows:

a . Erect the standard antenna system of the set.

6. Place the set box on the ground in one of the three following

positions :

( 1) If it is desired to transmit in one direction only , the antenna

wire should be erected pointing in that direction with the lead-in end

toward the station with which it is desired to communicate . The

lead - in wire should be stretched out as a continuation of the antenna

wire in the direction of the desired station and the set box placed on

the ground at the end of the lead - in wire . .

( 2 ) Where directional effects not quite so pronounced (as in direc

tion 1) are required , the set box should be placed on the ground near

the foot of the mast supporting the lead -in end of the antenna wire.

( 3 ) Where transmission in all directions is desired the set box

should be placed on the ground underneath and as near the center of

the antenna wire as the length of the lead - in wire will permit. Ai

c. Connect the antenna lead - in to the post on the left side of the 1!

set box marked " Ant." and ground lead to the post marked “ Gnd.”

d . Connect the battery terminals of the battery cord to the 10 - volt

storage battery and insert the plug in the jack just below and to the

right of the key on the right side of the box . Open up the key.

e. Set the wave- length change switch inside of the box to the de

sired wave length .

f. Set the antenna coupling switch on the left side of the box to

the No. 1 position.

g. Throw the control switch to the transmit position. The buzzer

transformer should now start operating, and when the key is pressed

sparks should be visible in the quenched spark gap.

h . Keeping the key closed, vary the antenna tuning inductance

until themaximum possible reading is obtained on thethermoammeter.

(Remember that in order to cover the entire range of the antenna
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tuning inductance approximately eight complete turns of the control

ling handle are required .) The set should now be transmitting on

the desired wave length with the sharpest possible wave, that is, the

wave which will produce a minimum amount of interference .

9. Closely couple the SCR - 125- A wave meter to the ground lead

of the set and measure the wave length which is being transmitted .

( See Fig . 53.) Note carefully over how much of the wave-meter

scale the signal can be heard .

10 . Change the coupling to No. 6 , readjust the antenna tuning in

ductance until a maximum reading is obtained on the ammeter, and

again measure the wave length with the SCR – 125 - A wave meter ,

noting over how much of its scale the signal can be heard.

BB -23

SCR -125 - A

Ant. )

L

DUMMY

ANTENNA Gnd

SCR - 105

AL- P -2864 - 6

Fig . 53. — Method of coupling the SCR -125- A wave meter to set box BC -53-A .

Questions.

(42) Does this set cause less or more interference than the signals

obtained with loose coupling in ExperimentNo. 2 of Unit Operation

No. 3?

(43) What is the advantage of using the spark gap of the

quenched type?

(44 ) In what position of the coupling control should this set be

operated ? Why ?

(45) Are the wave lengths, asmarked on the wave length change

switch , accurate according to the wave meter?

(46 ) Was greater antenna current obtained with close coupling

or with loose coupling ?
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EXPERIMENT No. 2 .

CALIBRATING THE RECEIVER.

Directions.

10. With the antenna, ground , and battery connected to the set as

in Experiment No. 1, proceed with the following directions :

a . Insert the plug of a head set in the jack marked “ Telephone

or Amplifier ” and adjust the head set to fit the head comfortably .

b . Turn the control switch to the test position . The buzzer should

operate feebly .

C. Adjust the crystal detector until a sensitive spot is found on the

surface of the crystal.

d . Turn the control switch to the 100– 200 wave-length mark in the

receive position .

e . Couple an SCR - 125- A wave meter to a few turns in the ground

lead of the set. Start the buzzer of the wave meter in operation .

Set the wave meter to transmit on 150 meters.

f. Set the receiver coupling control so that the arrow points to the

30° mark .

g. Turn the primary tuning inductance switch to about the No. 5

mark

h . Slowly rotate the secondary tuning condenser control until the

wave -meter signal is heard with maximum intensity in the head

receivers. .

į. Readjust the coupling, primary inductance , and secondary con

denser in the order mentioned until any small change in the adjust

ment of any one of the controls will cause the signal to disappear.

2. Prepare a table similar to the one shown below . Readjust the

wave meter to the next wave length indicated in the table and tune

the receiver to the signal using the method outlined in the above

directions. Proceed in this manner until adjustments have been

made for each of the wave lengths listed . Record the control set

tings in the table.

Wave length

(wave meter ).

Wave length

Receiver coupling.
Primary tuning Secondary tuning

setting

control ” switch .

inductance . condenser.

150 .

180 .

210 . . .

240

270 . . . .

300 . .
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Questions.

(47) Was there any change in the signal strength when the pri

mary inductance switch was slightly readjusted ?

(48 ) When final tuning adjustments were being made, was the

signal heard over a large or a small portion of the secondary con

denser scale ?

(49) Does the test position of the control switch give an indica

tion as to the sensitivity of the detector ?

93



UNIT OPERATION No. 12 .

Page No. 1 .

THE VACUUM TUBE DETECTOR, DT- 3 - A .

Equipment.

1 vacuum tube VT- 1.

1 detector, DT- 3- A .

1 wave meter, SCR -61.

1 SCR -54 – A ( set box BC - 14 - A only ) .

1 4 -volt storage battery (BB- 14 ) .

2 batteries, type BA -2 (or BA -8 ) .

1 voltammeter, model 280.

1 rule .

Information .

When using the SCR -54 or SCR -54 - A receiving sets for receiving

long distance signals , itmay be found that the crystal detector of the

set is not sensitive enough to detect the faint signals received . A

Connections from

Receiver

Tickler

Connections

Phone Jack

Observation

Window

Battery

Connections

R& D -4040

Fig . 54. — The DT- 3 - A detector unit.

more sensitive device, known as a vacuum tube detector may then be

used to receive these very faint signals. This type of detector is

provided in the DT- 3- A equipment. ( See Fig. 54.)

After this detector is once connected and adjusted no further ad

justment is required and the operation of tuning in the receiving

set is not altered in any way.
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Fig . 55 .- Type VT - 1 vacuum tube.
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Fig . 55– A . — Details of VT- 1 vacuum tube,
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The VT-1 vacuum tube (See Figs. 55 and 55– A ) consists of three

elements, namely the filament, the grid , and the plate which are all

inclosed in a sealed glass tube from which the air has been pumped

out. Leads from the filament, grid , and plate are brought out

through one end of the tube and connected to four prongs. This

Observation

Window
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Grid

eak

STOW

Vacuum Tube

Socket

SoftRubber

we Socket Supports Resistance
. Filament

Grid

Condenser

Reop - 1019

Fig . 56.— Panel of DT- 3 - A detector removed to show interior parts.

end is called the base of the tube. Two of the prongs are connected

to the filament, the third prong to the grid , and the fourth to the

plate.

S -MEGOHMS

TICKLER

0

500 -MMF.

V
I
N
P
U
T

FIL .

RES

JACKS

H4V.

FIL .

BATTERY

RL - P - 2655

Fig . 57. - Schematic diagram of connections in the DT- 3 - A detector .

Directions.

1. Remove the four screws from the corners of the panel of the

DT-3 - A detector. Lift out the panel, being careful not to break the

flexible wires attached to it . (See Fig . 56.) Trace the wiring and

compare it with the diagram in the lid of the box and also with the

schematic diagram in Fig . 57.
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2 . Examine the resistance in series with the filament battery.

Also examine the resistance across the grid condenser. Note how

these resistances differ.

Questions.

( 1 ) What kind of clips are used to make the connection to the

input circuit and the battery circuits ?

(2 ) How many telephones can be plugged into this detector unit?

What is its( 3 ) How is the grid leak resistance constructed ?

resistance ?

(4 ) How is the filament resistance constructed ? What is its re

sistance?

(5 ) How is the vacuum tube socket fastened in the box ? Why ?

(6 ) Which contacts on the vacuum tube socket make contact with

the filament leads? Which with the plate ? Which with the grid ?

•( 7) How is the fixed condenser constructed ?

(8 ) Which lead of the plate battery goes to the plate ?

( 9 ) Can the filament current be varied ? How ?

Information .

When properly connected , the vacuum tube, type VT -1 , has the

property of conducting current in one direction only . The amount

of current which it will conduct depends upon the amount of plate

battery used and the filament current. These values vary with

different tubes.

Directions.

3. Examine the VT-1 vacuum tube and note exactly how it is con

structed . The filament is in the center and on each side of it are the

grids. Outside of the grids can be seen the two plates. Both grids

are connected together and the two plates are also connected to

gether. (See Fig. 55– A .)

Questions.

(10) Why is there a pin on the side of the base ?

(11) Which two contacts on the bottom of the base go to the

filament leads ? (Insert the tube in the socket if necessary to discover

this. Use the pin on the side as a reference point.)
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( 12 ) Which contact goes to the grid ? Which contact goes to the

plate ?

( 13 ) How many cross bars are there in each side of the grid ?

(14 ) Is there a grid on each side of the filament? Is there a plate

on each side?

Information.

The results obtained in the following experiments will depend

upon the hearing ability of the student. Inasmuch as the sensitivity

of the ear varies with different individuals the results recorded will

only be approximate. However, they will be sufficiently accurate

to bring out the idea intended .

EXPERIMENT No. 1.

COMPARISON OF SIGNAL STRENGTHS BETWEEN THE CRYSTAL DETECTOR

AND THE VACUUM TUBE DETECTOR .

Directions.

4 . Set up the SCR -61 wave meter as a transmitter and the SCR

54- A as a receiver, as shown in Fig . 40 of Unit Operation No. 9 .

Plug in a pair of receivers in the jacks of the SCR -54 - A set. Start

the buzzer of the SCR -54- A operating and locate a sensitive spot on

the crystal detector. Turn off the current to the buzzer. Adjust the

SCR -61 wave meter to a wave length of 250 meters and start its

buzzer in operation . Tune the secondary of the SCR -54 - A set so

that the signal from the wave meter can be heard with maximum

volume. Without changing any other adjustments reduce the

coupling between the SCR - 54 - A set and the wave meter until the

wave meter signal is just faintly heard in the telephone receivers.

Try increasing the signal strength by readjusting the detector of

the SCR - 54 - A set and by retuning the secondary. If an increase in

signal strength is obtained , again reduce the coupling between the

receiver and the wave meter until the signal is just faintly heard.

This signalmay be compared to the faint signal of a distant trans

mitting station which is received by an SCR -54- A receiver using

a crystal detector. Measure the distance between the wave meter

and the BD - 14 - A set box with the rule.

5 . Without disturbing the tuning adjustments or the location of

either the wave meter or the SCR -54 - A set open the crystal de

tector circuit in the latter by removing the contact from the surface

of the crystal. Remove the head set plug from the SCR -54- A set

and insert it in the jack of the DT-3 - A detector. Connect the input
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terminal of the DT-3 - A to the extra detector terminals of the

SCR - 54 - A . (See Fig . 58 .)

6 . Connect a 4 -volt battery in series with the low reading ammeter

(0 - 3 scale ) and a small rheostat to the filament battery terminals

of the set. Be sure to get the positive lead connected to the plus

( + ) binding post and the negative lead to the minus ( - ) binding

post. Set the rheostat so all the resistance is in the circuit.

7. See that a serviceable type BA -2 battery is properly connected

in the set box.

8 . Open the side door of theDT-3 - A and connect the proper leads

from the “ B ” or 223-volt battery to the binding posts.

9. Insert a VT- 1 vacuum tube in the socket.

PHONES

INPUT

RHEOSTAT

OT- 3A

DETECTOR

CONNECTION

SCR SCR BA

54-A

TICKLER

GNO

3 -AMPS

5 -AMPS

30 -AMPS

Mooreen
BB - 14

1

150 VOLTS

15 VOLTSK

PUSH

BUTTON

-VOLTSO

RL - P - 2893

Fig . 58. — Method of connecting apparatus used in Experiment No. 1.

10 . Increase the current in the filament of the VT- 1 by cutting

out the resistance of the rheostat until the ammeter reads 1.1 amperes.

11. Retune the secondary of the SCR -54 - A receiver until the sig

nal from the wave meter is heard with maximum strength in the

telephone receivers.

12 . Decrease the coupling between the wave meter and the BC

14 - A set box until the signal from the wave meter is just faintly

heard in the telephone receivers. Again measure the distance be

tween the wave meter and the BC -14 - A set box.

13. Leave the apparatus adjusted in this manner for the next

experiment.

Questions.

( 15 ) What was the distance measured between the wave meter and

the set box under Direction 4 in the above experiment?

( 16 ) What was the distance measured between the wavemeter and

the set box under Direction 12 above?
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(17 ) From your observations in the above experiment,which is the

more sensitive to a weak signal, the vacuum tube detector or the

crystal detector ?

(18) Which detector requires the more adjustment? Explain .

( 19 ) Why was the coupling between the wave meter and the

SCR -54 - A set loosened ?

( 20 ) Is the tuning of the set any sharper when using a vacuum

tube detector than when using a crystal detector ?

EXPERIMENT No. 2 .

SIGNAL STRENGTH WITH DIFFERENT VALUES OF FILAMENT CURRENT.

Directions.

14 . Increase the coupling between the wave meter and the set box

until the signal from the wave meter is fairly loud in the telephone

receivers.

15. Decrease the current in the filament of the VT- 1 by increasing

the resistance of the rheostat until the ammeter reads about 0 . 1

ampere.

16 . Start decreasing the resistance of the rheostat until the point is

reached where the wave meter signal is just faintly heard in the tele

phone receivers. Note the reading of the ammeter and the brightness

of the detector tube filament.

17. Again slowly decrease the resistance until all of the resistance

is cut out of the circuit . Note the reading of the ammeter at the

point where no increase in signal strength is perceptible. Also note

the brightness of the detector filament.

18 . Turn off the filament current and be careful not to disturb any

of the other adjustments as the same set-up will be used in the next

experiment.

Questions.

(21) (a ) What is the lowest value of filament current for which

the VT- 1 will act as a detector?

(6 ) Did the filament burn with a bright red color or with a very

dull red color at this value ?

(22) ( a ) What value of filament current gives a signal of greatest

strength ?

(6 ) How bright did the filament burn at this value ?
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(23) What is the value of the filament current with the rheostat

resistance cut out ?

( 24 ) What is the best value of filament current?

(25) Would it be safe to connect a 4 -volt battery direct to the

filament battery contacts of the set? Does the small resistance in the

set box , in series with the filament , protect it from being burned out?

EXPERIMENT No. 3.

SIGNAL STRENGTH WITH DIFFERENT VALUES OF PLATE VOLTAGE.

Directions.

19. Adjust the rheostat until the ammeter shows the reading which

was found to be the best value of filament current in Experiment

No. 2 .

20 . Reduce the coupling between the wave meter and the SCR

54- A set until the signal from the wavemeter is just faintly heard in

the telephone receivers.

21. Connect a serviceable type BA -2 battery in series with the

BA -2 battery in the set box. To do this remove the negative lead of

the BA - 2 battery from the clip binding post on the side of the con --

tainer . Connect this lead by means of a short piece of wire to the

positive lead of the second BA - 2 battery. With another piece of

wire connect the remaining lead from the second battery to the nega

tive clip binding post.

22. Note any change in the strength of the signal from the wave

meter when the additional battery is used .

23. Turn off the filament current and disconnect the apparatus.

Questions.

(26 ) Was there an increase in signal strength when the plate

voltage was increased to 45 volts?

( 27 ) From the observations made what would you say is the best

plate voltage to use in conjunction with a VT - 1 vacuum tube as a

detector ?

78063° — 24 - 8
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THE SCR -72 AMPLIFIER .

Equipment.

1 SCR -72 amplifier ( set box BC -17 only ) .

1 SCR -61 wave meter . .

1 SCR -54 - A receiver ( set box BC- 14 - A only ) .

1 SCR -55 detector ( set box DT- 3 - A ) .

1 headset, type P -11 .

1 4 -volt battery , storage type BB- 14 .

1 plug with cord.

3 VT- 1 vacuum tubes.

1 small rheostat.

5 227-volt “ B ” batteries.

1 ammeter (0 _ 5 amps. scale ).

1 rule.

GENERAL CONSTRUCTION OF THE AMPLIFIER .

Information.

Radio signals are often so weak, due to the distance they are trans

mitted or for other reasons, that, although the detector will respond

feebly, the converted currents from the detector are too weak to

actuate the diaphragm of the telephone receivers. In such cases it

is necessary to use some device which will increase the strength of

the weak signals in the detector circuit in order that they may be

heard in the telephone receivers. The device used for this purpose

is known as an amplifier.

A vacuum tube when properly connected is an amplifier as well

as a detector; accordingly the strength of the signals from a vacuum

tube detector can be increased by the addition of one or more vacuum

tubes connected as amplifiers. An amplifier consisting of one vac

uum tube is known as a one-stage amplifier, while an amplifier con

sisting of two vacuum tubes is known as a two-stage amplifier.

When the currents in a radio circuit are vibrating slow enough to

produce a sound in a pair of telephone receivers connected in the

circuit, the currents are said to be vibrating at low or audio frequency .

For this reason an amplifier, used to increase the values of the slowly

vibrating currents in a detector circuit, is termed an “ Audio Fre

quency Amplifier."

The SCR -72 amplifier is a two-stage audio frequency amplifier

which will increase materially the strength of detected signals. (See

Fig. 59.) A telephone jack is connected in the circuit of each stage ;

consequently the amountofamplification may be varied by plugging
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the telephone receivers in either jack. In addition , a third jack is

provided which is connected indirectly through binding posts on the

panel to the DT-3 - A detector by means of a cord and plug. If

amplification is not desired, the phones may be connected to the

detector circuit by inserting the phone plug in this jack.
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Fig . 59. - Set box, BC - 17 of the SCR -72 amplifier.

The filaments of the two VT -2 vacuum tubes in the SCR -72 .

amplifier are lighted by a 4 -volt storage battery. The amount of

current supplied to each filament is limited by small fixed resistances

connected in series with the filaments . The plate or “ B ” batteries

are in a compartment inside the set box.

The SCR -72 amplifier may also be used in the circuits of ground

telegraphy by connecting to the proper terminals.
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Directions.

1. Examine the front of the set box . ( See Fig. 59.) Notice the

type of terminals used for making connections. Open the lid of

the box and see how the “ B ” batteries are put in and how the
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Fig . 60 . - Set box BC - 17 with lid open to show location of batteries and tube

sockets.
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Fig. 61. – Panel of set box BC- 17 removed to show interior parts.

vacuum tubes are inserted in their sockets. (See Fig. 60.) Note

the three wires toming up to the “ B ” battery clip terminals. Re

move these wires from beneath the screws and leave them loose so

that the front panel may be removed. Take out the five screws
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from the edges of the bakelite panel. Carefully remove the panel

and attached parts from the box. (See Fig .61.) Check the wiring

diagram shown in Fig. 62 with the wiring in the set itself.

Information .

It will be noticed in Fig . 61 that there are two iron covered parts

marked “ First Stage Audio Transformer ” and “ Second Stage

Audio Transformer.” Inclosed in each of the iron cases is a special

type of transformer which consists of an iron core , a primary wind

ing, and a secondary winding. Both windings are wound directly

on the iron core. The purpose of the transformers is to provide

coupling between the amplifier tube circuits . The first stage audio

frequency transformer is used to couple the plate circuit of the

detector tube to the grid circuit of the first stage amplifier tube.

The second stage audio frequency transformer is used to couple the

GROUND

TEL .

0
0
0
0
0

L
e
c
c
e

EXTRA

PHONES

L
e
l
l
e
l
e

DOUBLE DOUBLE

JACK

DOUBLE

JACKJACK

RADIO

RL- P - 2654

Fig . 62.- Schematic diagram of connections in set box BC- 17 .

plate circuit of the first stage amplifier tube to the grid circuit of

the second stage amplifier tube.

Questions.

( 1 ) What is an amplifier? An audio-frequency amplifier ?

( 2) What is the purpose of the SCR - 72 amplifier?

(3 ) Is it possible to vary the amount of amplification in the

SCR - 72 amplifier? Explain .

( 4 ) How many telephone head sets can be connected to each stage

of amplification ?

(5 ) Can several head sets be connected to more than one stage at

a time?

(6 ) What is the purpose of each of the small resistances located

at the left of the amplifying transformers in Fig . 61?
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( 7) How many volts are used in the plate circuit of this amplifier ?

( 8 ) For what type vacuum tube is this amplifier constructed ?

(9 ) How many stages of amplification are provided ?

( 10 ) Does the amplifier contain any device for varying the fila

ment current ?

(11) How is the filament current kept low enough so as not to

damage the vacuum tubes?

( 12 ) How are the tube sockets mounted ? Why are they mounted

in this manner ?

(13) What type of coupling is used in the amplifier circuits ?

( 14 ) What is thename of the device which provides this coupling ?

( 15 ) Why are two of these devices necessary in the SCR - 72 am

plifier ?

EXPERIMENT No. 1.

AMPLIFICATION WITH 22 ; VOLTS IN PLATE CIRCUIT

Directions.

2 . Replace the panel of the set box, being sure to get the leads to

the “ B ” batteries back properly . If these leads are reversed the

amplifier will not operate .

3 . Make the same set -up of apparatus as in Unit Operation No.

11 , with the following exceptions: (Also see Fig . 63.)

a . Connect leads from the telephone jack of the DT - 3 - A detector

to the terminals marked “ Radio ” on the SCR-72 amplifier.

6 . Connect a 4 -volt storage battery direct to the DT-3 - A detector.

Also connect the positive terminal of the same battery direct to the

positive terminal of the “ 4 Volts ” terminal on the SCR -72 panel.

Connect the negative terminal on the SCR – 72 panel to one of the

rheostat terminals and the remaining rheostat terminal to the positive

terminal of the ammeter. Connect the negative terminal of the am

meter to the negative terminalofthe 4 -volt battery.

c. See that the plate or “ B ” batteries are connected in the set box

with due regard to polarity .

4. Start the wave meter transmitting on 250 meters . Plug a head

set in the first jack at the left on the SCR -72 amplifier . Adjust the

rheostat so thatno current flows through the amplifier tube filaments.

5 . Tune the SCR -54- A receiver until the signal from the wave

meter is heard with maximum intensity in thehead set, Loosen the
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coupling between the wave meter and the SCR - 54- A receiver until

the wave meter signal is just faintly heard in the head set. With

the rule provided , measure the distance between the wave meter and

the SCR -54- A receiver. Prepare a table similar to Table No. 1

shown at the end of this Unit Operation. Record the measurement

justmade in the proper place in the prepared table.

6 . Adjust the small rheostat so that the ammeter reads about 2 .2

amperes. Disconnect the head set from the detector jack and plug it

in the first stage jack (the middle jack on the SCR -72). Again

loosen the coupling between the wave meter and the SCR -54 set

until the signal from the wave meter is just faintly heard in the head
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Fig . 63. — Cording diagram of connections when operating the SCR - 54 - A , the

DT- 3 - A , and the SCR - 72 sets together.

set. Measure the distance between the wave meter and the SCR

54- A set with the rule. Record this measurement in the table

prepared .

7. Disconnect the head set from the first stage jack and plug it in

the second stage jack (the jack at the right) . Loosen the coupling

between the wave meter and the SCR -54 - A set until the signal from

the wave meter is just faintly heard in the head set. Measure the

distance between the wave meter and the SCR -54- A set and record

this measurement in the table prepared .

8 . Slowly decrease the filament current flowing through the am

plifier tubes by adjusting the rheostat until a point is reached where

the wave meter signal disappears. Note the reading of the ammeter

as well as the brightness of the filaments.
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Questions.

(16 ) Was the distance between the wavemeter and the SCR -54- A

set greater in Direction 6 than in Direction 5 ?

( 17 ) Does this distance increase as the number of amplifier tubes

is increased ?

( 18 ) What does the increase in this distance indicate regarding the

action of the SCR - 72?

( 19 ) What reading did the ammeter show when the filament cur

rent was reduced according to Direction 8 ?

( 20 ) When receiving a weak signal,what effect is produced in the

SCR - 72 amplifier if the filament current is slightly lowered ?

EXPERIMENT No. 2.

EFFECT OF CHANGING VACUUM TUBES.

Directions.

9. Interchange the vacuum tubes in the detector and amplifier units

by placing the detector tube in the first stage socket, the first stage

tube in the second stage socket, and the second stage tube in the

detector socket. Repeat Directions 4, 5 , 6 , and 7 and record observa

tions in the table prepared .

Questions.

(21) Are the measurements recorded in this experiment different

from those recorded on Experiment No. 1 ?

( 22 ) If there is a difference,what does this indicate ?

( 23 ) Judging from the results obtained , what is a good plan to

follow when using radio equipment provided with several vacuum

tubes ?

· EXPERIMENT No. 3.

..

AMPLIFICATION WITH 45 VOLTS IN PLATE CIRCUITS .

Directions.

10. Repeat Experiment No. 1 , using 45 volts in the plate circuit

of each amplifier tube. The additional voltage may be obtained as

follows : Remove the two 224-volt batteries from the container in

the SCR -72 amplifier . Connect these two batteries in series, and

with short pieces of wire connect their two remaining wire terminals

to the clip terminal used for the first stage plate connections. Con

nect the two spare 224-volt batteries in series and connect the two
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remaining leads to the clip terminals used for the second stage plate

connections. Care should be taken that the connections are correct

in polarity. Prepare a table similar to Table No. 2 , shown at the

end of this Unit Operation , and record all observations made in this

Experiment.

Questions.

( 24 ) Do the results recorded in the table for this experiment show

that there is an increase in amplification when the additional plate

voltage is used ?

(25) Is the increase in amplification sufficient to warrantusing the

45-volt plate battery, if the signals are weak when using the 221-volt

battery ?

EXPERIMENT NO. 4 .

EFFECT OF WRONG CONNECTIONS ON AMPLIFIER .

Directions.

11. Increase the coupling between the wave meter and the SCR

54- A receiver until the signal from the wavemcter is heard with fair

volume in the head set. Reverse the filament connections to the am

plifier and note any change in the signal strength in the head set.

12. Again reverse the filament connections to the amplifier, so that

they are correct in polarity. Reverse the plate battery connections

and note any effect on the signal strength.

13. Again reverse the plate battery connections, so that they are

correct in polarity . Remove the second stage amplifier tube from

its socket and note whether or not the wave meter signal can be

heard . Replace this tube in its socket and remove the first stage

tube from its socket. Note whether or not the signal can be heard .

Replace the first stage tube in its socket.

14 . Insert the head set plug in the first stage jack . Remove the

first stage tube from its socket and note any effect on the signal

strength . Replace this tube and remove the second stage tube from

its socket. Note whether or not the signal can be heard.

Questions.

(26 ) What is the effect of reversing the filament connections to

the amplifier ?

(27) What is the effect of reversing the amplifier plate battery

leads ?

(28) Will the amplifier operate with the head set plugged in the

second stage jack if either tube is removed ?
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(29 ) If the head set is plugged in the first stage jack , will the

amplifier operate when the second stage tube is removed ?

( 30 ) If when using the SCR - 2 amplifier the second stage tube

suddenly burns out and a new tube is not available , what should the

operator do?

TABLE No. 1.

Observations

(ammeter reading 2.2 amperes).
Brightness of filaments.

Distance between

wavemeter and SCR - 5 + A

receiver.

•
•

SExperiment No. 1..
Detector . . . . .

Experiment No. 2 . .

Experiment No. 1 . . .
First stage .

Experiment No. 2 . .

Experiment No. 1 . ..
Second stage. Experiment No. 2 .

•

TABLE No. 2 . .

Observations

(ammeter reading 2 .2 amperes).

Brightness of filaments .

Distance between

wave meter and SCR - 5 + A

receiver.

Detector .. . . . .Experiment No. 3 . . .

First stage . . . . Experiment No. 3 . .

Second stage ..ExperimentNo. 3. . . .
Firststage... ExperimentNo
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THE SCR -121 AMPLIFIER .

Equipment.

1 SCR - 121 amplifier (BC-44- A set box only ) .

1 SCR -61 wave meter.

1 SCR -54- A receiver (BC-44- A set box only ) .

1 SCR -55 (DT-3 - A ) detector.

1 head set, type P - 11.

1 plug with cord .

3 VT-1 vacuum tubes.

1 4 -volt storage battery, type BB - 14.

3.221-volt “ B ” batteries, type BA -2.

1 rule .

GENERAL CONSTRUCTION OF THE AMPLIFIER .

Information .

The SCR - 121 is a two-stage audio frequency amplifier similar

to the SCR -72 amplifier. (See Fig. 64.) It has a filament rheo
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Fig. 64. – Set box , BC -44 - A , of the SCR- 121 amplifier.

stat for regulating the filament current and uses 45 volts on the plates

of the tubes. Means are provided for plugging in phones on the

second stage only.

Directions.

1. Examine the exterior of the set. Note the name plates,marking

each separate set of binding posts. Also note the rheostat arrange

ment.
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2 . Unscrew the two thumbscrews at the top of the panel and pull

the panel outward . (See Fig . 65.) Note the position of the various

parts inside the set. Notice how the rheostat resistances are con

structed and fastened to the panel. Examine the small resistance

between the tube sockets and the panel.

3. Examine the wiring of the set and compare it with the wiring

diagram shown in Fig . 66. Note that the same “ B ” battery is used

for both plate circuits.
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Tube Socket

e
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e
c

Filament

Rheostat

ResistancesJUMAMAYANAMAMS

Plate Battery

Connections RL- P -5153

Fig. 65. — Panel of set box BC-44- A pulled forward to show interior parts.

Questions.

(1 ) How are the leads to the rheostat insulated ? Why ?

( 2) How are the rheostat resistances constructed ?

( 3 ) Why are the tube sockets mounted on sponge rubber cushions ?

(4 ) How many transformers are used in this set ?

(5 ) Is this set easier to repair than the SCR - 72 ?

(6 ) How are the “ B ” batteries fastened in the case ?
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(7 ) Can extra “ B ” batteries be carried in the box ? How ?

(8 ) Can extra tubes be carried ? How ?

( 9) For what is the compartment at the left end of the set box

used ?

10 ) How is it ascertained that both tubes are burning when the

panel is in its proper position ?

(11) If one of the tubes was removed from its socket would the

other still burn ? Explain.

(12 ) If BA -8 batteries were provided instead of BA -2 batteries

could the set be used ? Where would connections be made?
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Fig. 66. - Schematic diagram of connections in the BC-44- A amplifier.

Directions.

4. Make a set -up of apparatus similar to the one used in Unit

Operation No. 12, using the SCR- 121 amplifier in place of the SCR

72 amplifier. ( See Fig. 67.) To do this connect the leads from the

jack of the DT-3 – A detector to the binding posts marked “ Ampli

fier ” on the SCR - 121. Connect the 4 -volt terminals on the SCR

121 panel to the terminals of the storage battery with due regard

to polarity. Turn the filament current rheostat to the “ OFF ” posi

tion. See that the two 224 volt “ B ” batteries are properly con

nected in the set box. Insert a VT- 1 tube in each socket (including

the socket of the DT-3 - A detector) .
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5 . Start the wave meter transmitting on a wave length of 200

meters. Remove the plug from the DT-3 - A detector jack and in

sert the head set plug in the jack . Tune the SCR -54- A receiver

to the wave meter signal. Reduce the coupling between the wave .

meter and the SCR - 54 - A receiver until the wave meter signal is

just faintly heard in the head set. Measure the distance between

the wave meter and the SCR -54 - A with the rule provided .

6 . Remove the head set plug and insert it in the SCR - 121 ampli

fier jack . Insert the plug connected to the “ Amplifier ” terminals

in the detector jack. Turn the rheostat control knob in the direc

BIC SCR -61
Phones

SCR - 121
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Coupled

AANT

O GND.

SCR -54 - A

1
9
9
0
0

BB -14

RL- P - 2868 - C

Fig . 67.- Cording diagram of connections when operating the SCR - 54 - A , the

DT- 3 - A , and the SCR - 121 sets together.

tion toward “ Max," until the amplifier tube filaments burn at a

bright red. Reduce the coupling between the wave meter and the

SCR -54- A set until the wave meter signal is just faintly heard in

the head set. Measure the distance between the wave meter and the

SCR -54 - A with the rule.

7 . Reduce the filament current in the amplifier tubes until the

faint signal from the wave meter just disappears. Note the bright

ness ofthe filament at this point; also the adjustment of the rheostat

control knob .

8 . Increase the filament current in the amplifier tubes until the

signal is heard with maximum intensity. Note the brightness of the

filament and the position of the rheostat control knob .
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Questions.

(13) How does the SCR -121 amplifier compare with the SCR -72

amplifier? ( Compare the measurements taken in the above experi

ment with those taken in the experiment using both stages in Unit

Operation No. 13 .)

( 14 ) How bright do the filaments ofthe amplifier tubesburn when

the amplifier ceases to operate?

( 15) How bright do the filaments burn when maximum amplifica

tion is obtained ?

(16 ) How many pairs of phones can be plugged in the SCR - 121

amplifier?

(17) If a choice of amplifiers were left to the radio operator ,

which type would he most likely use, the SCR - 72 or the SCR -121?
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THE SCR - 79 - A AND THE SCR - 99 SETS.

Equipment

1 SCR -79– A ( set box BC-32- A only ).

1 SCR - 125- A wave meter .

3 4 - volt storage batteries (BB - 14 ) .

3 VT- 1 vacuum tubes .

2 VT - 2 vacuum tubes.

2 227-volt batteries (BA - 2 ) .

1 antenna system , type A9A (complete) .

1 dynamotor, type DM - 1.

1 head set , type P - 11.

2 cords, type CD 38 (battery connectors).

1 cord, type CD 48 (12 - V lead ).

1 cord, type CO 49 (key lead ) .

GENERAL CONSTRUCTION OF THE SCR - 79-A .

Information.

The SCR -79- A and SCR -99 sets differ from each other only in

wave-length range, the SCR -99 set having a range of from 900– 1 ,900

meters. For this reason the SCR -79- A set only will be described .
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Fig. 68. - Set box BC-32- A of the SCR -79- A set.
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In addition to using a vacuum tube as a detector and amplifier of

radio signals, one may also use it to generate currents of a high

frequency when it is connected to the proper apparatus. In this

capacity the vacuum tube, known as an oscillator,may be used in a

radio transmitter to generate the high -frequency current which is

radiated from the antenna system as electromagnetic waves. The

waves sent out by a spark transmitter, such as the SCR – 74 and the

SCR -105 , are called “ damped ” waves. The waves emitted by a

vacuum tube transmitter are called “ undamped ” or continuous

waves .

RLP 2111

Fig . 69. — The type VT- 2 vacuum tube.

The SCR – 79_ A is a vacuum tube set ( see Fig. 68 ) designed for

transmitting undamped wave signals and for receiving either damped

or undamped signals. The wave length range of the set, for both

transmitting and receiving, is from 500 to 1, 100 meters. Two VT-2

vacuum tubes (see Fig. 69) are used in the transmitter and three

VT-1 tubes are used in the receiver. Two sets of this type can

communicate over a distance of about 30 miles.

Directions.

1. Examine the front of the panel of the BC- 32– A . Carefully

note the markings of all binding posts , knobs, dials, and meters.

Pull the small knob in the center of the top edge and open the

door. Note the construction of the tube socket mountings. ( The

VT- 2 sockets have the slot in the socket offset about 45° from the

78063° — 249
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position of the slot in the VT- 1 socket.) Note how the “ B ” batter

ies are connected and carried .

Questions.

(1 ) Which sockets are used for the transmitting tubes ? Which

sockets are used for the receiving tubes?

(2 ) How are the “ B ” batteries carried in this set?

( 3 ) Hora is the connection made between the “ B ” batteries and

the receiving set ?

(4 ) Why are binding posts provided on the front of the set box

marked " + 45V .” and “ – 45V ." ?
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Fig . 70 .- Schematic diagram of connections in the receiver of the SCR -79 - A set.

(5 ) To which binding post is the antenna connected ? The

ground ?

(6 ) Where is the storage battery connection made? Does this

supply the filaments of both transmitting and receiving tubes ?

( 7) Why does the storage battery have a voltage of 12 volts with -

this set when the VT- 1 requires only a 4-volt battery to light its fila

ment ?

(8 ) What controls are varied on the front of the panel to change

the primary receiving wave length ?

( 9 ) Which controls are varied to change the secondary receiving

wave length ?
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( 10 ) Which controls are varied to change the receiving set from a

damped wave receiver to an undamped wave receiver? What does

this switch do to the receiving set ? ( See Diagram , Fig . 70.)

( 11) How is the strength of the received signal varied ?

(12) What is the purpose ofthe two binding posts marked “ REC ” ?

(13 ) How many pairs of telephones can be plugged into this set?

(14 ) Can the filament current of the receiving tubes be varied or

is it constant? Explain the answer.

(15 ) Why are rubber mountings used for the tube socket strip ?
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Fig . 71. - Schematic diagram of connections in the transmitter of the SCR - 79 - A

set .

( 16 ) What is the purpose of the switch “ S , " on the front of the

panel?

( 17 ) How is the transmitted wave length varied ?

( 18 ) Is the filament current of the transmitting tubes fixed . Ex

plain the answer.

(19 ) For what are the two binding posts marked " + 300 V ” and

“ — 300 V ” used ?

( 20 ) What connection is made to the two binding posts marked

" + Dyn ” and “ — Dyn ” ļ . . .
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( 21 ) To what binding posts is the key connected and what circuit

is it in ?

(22 ) What is the purpose of the “ Wave length adjustment " con

denser? (See Fig . 11.)

Directions.

2 . Look at the VT - 2 vacuum tube (See Fig. 69) and note how it

is constructed . The filament, grid , and plate are somewhat similar

to the elements of the VT- 1. Notice, however, that they are spaced

differently . The wide spacing of the plate in the VT- 2 is necessary

on account of the high voltage used. Compare the base of the VT -2

with the base of the VT- 1. (See Fig . 72.)

NOTE. — The amount of current consumed by the filament of the type VT_ 2

vacuum tube is approximately 1.3 amperes.

VT- 2

Locking Pin

VT 1

9

Locking Pin

Plate

Contact _ _

Grid Contact

Plate

Contact -

Grid

Contact

Sealing

Compound

Bakelite

Disk

Filament

Contacts RL- P -4025

Fig. 72. - Relative positions of locking pins on type VT- 1 and VT - 2 vacuum

tube bases.

Questions.

(23) Is the position of the locking pin on the side of the VT-2

base different from the position of the locking pin on the VT-1

with respect to the four contact pròngs?

(24 ) Will a VT- 1 vacuum tube fit in a VT -2 socket ? Explain

the answer.

(25 ) Why were the tubes and sockets designed as explained in

your answer to the preceding question ?

Directions.

3. Open the door at the top of the panel and remove the iwo

screws holding the panel frame to the bracket. Remove the two

screws from the lower corners of the panel. Lift the panel out of

thebox. Inspect the parts in the rear of the panel carefully. ( See

Fig . 73.) Move the control knobs on the front of panel and note

what moves in the rear.
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Questions.

( 26 ) Where is the primary inductance of the receiving circuit ?

(27) How many taps are there on the primary receiving coil ?

What switch varies the number of turns being used ?

(28 ) Which is the secondary receiving coil ? How many taps on

it ?

(29 ) Which is the tickler coil ? To which coil is it most closely

coupled ? Why ?

(30) What kind of coupling is used in this receiving set ? How

is it varied ?

Wavelength Primary Secondary

Transmitting Adjustment Receiving Tickler Receiving

Inductancés Condenser Condenser Coll _ Coil

2
0
1
0

Primary

Receiving

- Coil

Secondary

Receiving

CondenserRec - Off .

Trans.

Switch
Audio

Frequency

Transformers

99 B - Battery

- Housing

O OO

SA_

70be

Transmitting Receiving

Tube Socket's Shelf Tube Sockets

Fig. 73. — Rear, panel view of set box BC- 32 - A .

RL-P-4028

(31) Why are stops placed on the coupling controls on the front

of the panel?

(32 ) Where is the resistance and condenser unit in series with the

plate of the detector and the “ B ” battery ?

( 33) What is the purpose of the above resistance and condenser?

(34) Where are the resistances Rg? Why are they placed in the

circuit?

(35 ) Where is the ground lead condenser ? Why is it used ?

( 36 ) Where are the primary and secondary variable condensers ?
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(37) Where are the transformers of the first and second stages of

audio frequency?

(38 ) Which is the detector tube socket ? Which are the amplifier

sockets ?

(39) How many tubes are used for receiving in this set ?

(40) How many stages of amplification are used ?

(41) What type of tubes should be used in the receiving circuit ?

Grid

Coil

Transmitter

Antenna

Coil

m
o

V.T. - 2

Plate

Coil

RL- P - 4029

Fig. 74. — Details of the transmitting inductance of the SCR - 79- A set.

(42) What type tube is used in the sockets of the transmitting

side ?

(43) How many transmitting tubes are used ?

(44) Which are the transmitting tube sockets ?

Directions.

4 . Remove the four screws nearest the center of the rear of the

transmitting inductance and lift out the end . (See Fig. 74.)

Questions.

(45 ) Which is the grid coil, the plate coil , and the antenna coil ?

(46) What does the “ wave length switch ” do?
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(47) What kind of coupling is used between the plate and grid

coils ?

(48 ) Can the filament current of the receiving tubes be varied ?

Explain the answer.

(49) Locate the resistance R ,and the condenser C ,

(50 ) Explain exactly what circuits the switch S , makes and

breaks in each of its three positions.

EXPERIMENT No. 1.

TO CONNECT UP AND TUNE THE SCR - 79 - A SET.

Information.

In connecting up the SCR -79- A set ready for operation there are

two main divisions of the work, namely, the set connected as a

Ant.

SCR

125- A

0 I ( Phones

Coupled
SCR - 79 - A

1° 300V. . Dyn. . 12V key
O O O O

DIA IN

BB- 14 | BB -14 | BB -14

Alvaro

Fig. 75.— SCR -125- A wavemeter coupled to receiving circuit of SCR -79 - A set.

receiver and the set connected as a transmitter. The set may be

connected up as a transmitter without fully connecting it up as a

receiver, and vice versa . (See Figs. 75 and 76.) In like manner

the tuning of the set as a receiver is separate and different from the

tuning as a transmitter. A definite method must be followed in

performing of these various operations.

Directions.

1. To connect up the set as a transmitter :

Ao Place three BB - 14 batteries in the form of a triangle on the

ground near the foot of the mast holding the point of the “ V ”

antenna . Connect the three batteries in series. To the negative
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terminalof the 12-volt battery thus formed connect the longer black

lead of the cord , type CD -48. Do not connect the red lead.

b . Place the carrying chest of the set on top of the three storage

batteries so that it is firmly supported and open up the top and front

of the chest. (One of the storage batteries should be partly under

the operating shelf formed by the front cover of the chest when

open .)

C. Open up the top hinged portion of the panel by pulling on the

knob in its center and insert two VT- 2 tubes in the two left-hand

sockets. Close the panel.

d . Place the “ Trans.-Rec." switch on the “ Off ” position.

e . Connect the high voltage dynamotor leads (with the proper

polarity) to the binding posts marked " + 300 V ” and “ — 300 V .”

1 . ' ' Ant

SCR

125 - A

SCR - 79 - A
Coupled's

Dyn . &
12V Key

OOOOOO

-

PE - 6

BB -14 | BB :14 BB -14

AL -P -2881

Fig. 76 .- SCR - 125 - A wave meter coupled to transmitting circuit of SCR -79 - A

set.

f. Connect the low voltage dynamotor leads to the two binding

posts marked “ + Dyn." and " - Dyn .” with the correct polarity .

· g. Connect the antenna lead -in wire to the post marked " Ant."

h . Connect the wire from the counterpoise or other ground system

used to the post marked " Gnd.”

¿. Connect the short red lead of the cord, type CD - 48, to the bind

ing post marked " + 12 V " and the short black lead of the same cord

to the post marked “ – 12 V.”

j. Insert the key in its holder on the operating shelf and using

the cord , type CD -48, connect it to the two.binding posts marked

“ Key."

k . Check all connections to see that they are correct. :
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l. See that the double -pole single -throw switch on the dynamotor

is closed .

m . Connect the long red lead of the cord , type CD -48, to the

positive terminal of the 12-volt battery. The set should now be

ready to transmit by throwing the “ Trans.-Rec.” switch to the

“ Trans.” position and by pressing the key.

Questions.

( 1 ) Why is it necessary to follow certain steps in a definite and

particular order when connecting up this set ?

( 2 ) Why is the proper polarity important on any radio set?

(3 ) Why is the 12-volt battery circuit left incomplete until the

last step in connecting up the set ?

(4 ) Why is the “ T'rans.- Rec.” switch placed on the “ Off ” position

while connecting up the set ?

(5 ) Why is the carrying chest placed on top of the storage

batteries?

Information .

The transmitter of the SCR -79 - A is of such a type that the wave

length on which it transmits is dependent upon the antenna sys

tem with which the set is used. It is therefore impossible to cali

brate the transmitter permanently, and it is consequently necessary

to use a wave meter to set it for any one of a number of wąve lengths

each time the antenna system is moved or changed in any way.

Moreover, it is advisable to determine the settings of the transmitter

for the different wave lengths on which it may be required to work

before actually starting to handle traffic in a net.

Directions.

2 . To tune the transmitter to a given wave length :

A. Set the filament rheostat at “ Max.”

b . Set the “ Wave Length Switch ” approximately at the wave

length desired . (Suppose that the wave length desired is 700 meters.

Seven hundred meters is a little less than halfway along the wave

length range of the set. Therefore, place the “ Wave Length

Switch," as a trial setting, a littie less than halfway around toward

“ Max.” )

C. Set the control of the “ Wave Length Adjustment " condenser

at the middle point of the scale.

d . Light the lamp in the SCR -125- A wave meter and adjust it to

a dull red glow .
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e. Close the key and throw the “ Trans.-Rec.” switch to the

“ Trans.” position .

f. Couple the wave meter to the transmitter by holding the side

marked “ Plane of coil ” against the knob of the “ Wave Length

9. Slow with the dial of the inst the knob of the holding the side

g . Slowly turn the wave meter dial until the lamp glows most

brightly .

h . If the wavemeter lamp glowsbrightly at a wave length greater

than that desired, decrease the antenna inductance by turning the

“ Wave Length Switch ” down two or three taps ; and if it glows

brightly at a shorter wave length than the desired value, increase the

antenna inductance by turning the “ Wave Length Switch ” up two

or three taps.

i. Again turn the wave meter dial until the lamp glows most

brightly. Continue this process until two inductance taps are found,

one of which is above and the other below the desired wave length .

j. Set the “ Wave Length Switch ” on either of the two taps found

in Direction i above . Set the wave meter to the exact wave length

desired and vary the “ Wave Length Adjustment ” condenser until

the lamp on on the wave meter glows brightly. The set is now

transmitting on the desired wave length .

Questions.

(6 ) Why is the“ Wave Length Switch ” first set on approximately

the correct position ?

(7) Why is the control of the “ Wave Length Adjustment” con

denser first set at the middle point of the scale ?

( 8 ) What condition exists when the wave meter lamp glowsmost

brightly ?

( 9 ) Why is the transmitter of this set not calibrated for use at all

times ?

(10 ) Why must the key be closed when tuning the transmitter ?

Information.

Although the receiver of the SCR -79- A is built in the same box

as the transmitter and some of the parts are common to both , yet

it is possible to connect up the set for receiving only when it is so

desired . (See Fig. 75 .) However, it is only for some special purpose

that the receiver alone is connected up. The following directions

explain how to connect up the receiver after the transmitter has

been connected. Connections of the complete set are a combination
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of the operations involved in connecting up the receiver and the

transmitter, and will be given later.

Directions.

3. To connect up the set as a receiver : After having made all of

the connections given under the directions for connecting up the

set as a transmitter the following additional connections will be

needed in order to place the receiver in operation :

a . Open up the top hinged portion of the panel and insert three

VT- 1 tubes in the three right-hand sockets. Place two BA - 2 bat

teries in the compartment, which is on the right side of the opening ,

and connect the leads from the batteries to the Fahnstock clips

on the side of the compartment, making sure that the connections

are correct in polarity. The two BA -2 batteries are thus connected

in series in the receiver circuit. Close the panel.

b . Plug in one or two head sets, type P - 11, into the jacks provided

on the face of the panel. (If the cords of available head sets are

not provided with plugs, the cord tips may be connected to the two

binding posts marked “ Aux. Tel." )

C. Put on one of the head sets and adjust it to fit the head com

fortably . ( The stirrups holding each receiver should slant “ in ”

and not “ out.” If they slant “ out,” remove the receiver from its

stirrup and turn the stirrup halfway around and replace the re

ceiver.)

d . If the receiver only of the set is to be used , omit the items given

under directions c, e, f, j, and l, describing the connections of the

set as a transmitter.

Questions.

( 11 ) Why are the items given under Direction d , above, omitted

where the set is to be used as a receiver only ?

( 12 ) For what reason are the two binding posts on the edge of

the panel marked + and — 45 volts ?

(13 ) Must the VT- tubes be placed in their sockets when the

set is used as a receiver only ?

Directions.

4 . To connect up the set both as a transmitter and as a receiver

a . Place three BB - 14 batteries on the ground in the form of a

triangle near the foot of the mast holding the point of the “ V " an

tenna. Connect the three batteries in series ; and to the negative

terminal of the 12 -volt battery thus formed, connect the longer black

lead of the cord , type CD -48. Do not connect the red lead.
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b . Place the carrying chest of the set on top of the three storage

batteries so that it is firmly supported and open up the top and the

front of the chest. (One of the storage batteries should be partly

under the operating shelf formed by the front cover of the chest

when open .)

C. Open up the top hinged portion of the panel by pulling on the

knob in its center and insert two VT- 2 tubes in the two left-hand

sockets. Insert three VT- 1 tubes in the three right-hand sockets.

Place two BA - 2 batteries in the compartment which is on the right

side of the opening and connect the leads of the batteries to the

Fahnstock clips on the side of the compartment, making sure that

the connections are correct in polarity .

d . Place the “ Trans.-Rec.” switch on the “ Off ” position .

e. Connect the high voltage dynamotor leads (with the correct

polarity ) to the binding postsmarked + and — 350 .

f. Connect the low voltage dynamotor leads to the two binding

posts marked “ + Dyn .” and “ _ Dyn.” with the correct polarity .

g . Connect the antenna lead -in wire to the post marked " Ant.”

h . Connect the wire from the counterpoise or other ground system

used to the postmarked “ Gnd .”

¿. Connect the short red lead of the cord, type CD -48, to the

binding post marked “ + 12 volts ” and the short black lead of the

same cord to the post marked " ~ 12 volts.”

j. Plug in one or two head sets, type P -11, into the jacks provided

on the face ofthe panel. (If the cords ofavailable head sets are not

provided with plugs, the cord tips may be connected to the two bind

ing posts marked " Aux. Tel.” )

k . Put on one of the head sets and adjust it to fit the head com

fortably.

1. Check all connections to see that they are correct.

m . See that the double-pole single -throw switch on the dynamotor

is closed .

no Connect the long red lead of the cord , type CD -48, to the posi

tive terminal of the 12 -volt battery. The set is now completely con

nected and ready to operate both as a transmitter and as a receiver.

Information .

In tuning the receiver to pick up desired signals several different

cases will occur. They are as follows :

a . Tuning in a C . W . signal of known wave length .

6 . Tuning in a damped wave signal of known wave length .

C . Tuning in a C . W . signal of unknown wave length .

d . Tuning in a damped wave signalof unknown wave length . . .
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Each of the above cases will be taken up separately and the neces

sary operations given under each case .

In the following tuning operations it will be noted that nothing

is said about either the “ Coupling Control ” or the “ Amplification ”

switch. The coupling control should be set on “ Max.” in all cases

and only placed on “ Min ." after the desired signal has been tuned

in and it is necessary to get rid of interference . When the coupling

is changed from “ Max.” to “ Min ." it will require some little read

justment of the primary and secondary condensers. The “ Amplifi

cation " switch should normally be left on “ Max." and only turned

toward “ Min ." when signals come in with so much volume that

wearing the head set or reading the signals is uncomfortable.

Directions.

5 . To tune the receiver of the set to a C . W . signal of known wave

length proceed as follows. After the receiving side has been con

nected up as directed above :

a . Throw the “ Trans. Rec.” switch to the “ Rec.” side.

b . Place the “ Spk. Het." switch on “ Het.”

C. Set the “ LW -SW " switch and the secondary condenser to the

desired wave length as given by the calibration of the set.

d . Vary the primary condenser until a distinct double click is

heard and set the primary condenser about 50 to either side of the

point where this double click is heard.

e . The receiving side of the set should now be in tune on the

desired wave length , but due to inaccuracies which may occur the

setting may not be exact enough to pick up the signal sought. It

is therefore advisable to swing the secondary condenser slowly over

an arc of about 10° (the middle point of which is the setting given

by the set's calibration ) until the sought for signal is heard .

f. A small further adjustment of the primary condensermay now

be made in order to increase the loudness of the signal.

6. To tune the receiver to a damped wave signal of known wave

length proceed as follows :

a . Sameas a above.

b . Same as b above.

c . Same as c above.

d . Sameas d above.

e. Place the “ Spk. Het.” switch on “ Spk.”

f. Same as e above.

g . Sameas f above.
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7. To tune the receiver to a C . W . signalof unknown wave length

proceed as follows :

a . Same as a under Direction 5 .

6 . Same as b under Direction 5 .

C. Set the “ LW - SW ” switch on “ SW .” Set the secondary con

denser on about 5° and .vary the primary condenser until the double

click indicating resonance is heard .

NOTE. — For every position of the secondary condenser there should be a cor

responding position of the primary condenser at which the primary or antenna

circuit is in tune with the secondary circuit. In searching for a signal of

unknown wave length the method should be to vary both condensers at the

same time, attempting always to keep the primary condenser close to that point

where its circuit is in tune with the secondary.

d. Starting with the secondary condenser at about 5° and the

primary condenser at the point where it is in tune, slowly turn both

condensers as outlined above over their entire scale. Repeat this

several times until you are sure that the signal is not obtainable.

( The primary condenser should increase as the secondary is in

creased .)

e . Set the “ LW -SW " switch on “ LW " and repeat d .

f. When the desired signal is found under either d or e, adjust

very carefully the primary and secondary condensers for a loud ,

clear signal of a readable pitch .

8 . To tune the receiver to a damped wave signal of unknown wave

length proceed as follows :

a . Follow exactly the procedure outlined under Direction 3 until

the desired signal is found. When found the natural tone of the

damped wave will be badly distorted .

b . Throw the “ Spk. Het.” switch to “ Spk.” and if necessary

retune slightly both the primary and secondary condensers. The

damped wave signal should not be heard with its natural tone but

much weaker than when heard under a.

NOTE. — Damped waves may be received with the “ Spk.-Het.” switch on

“ Het." , if change in tone is not objectionable . The receiver will be far more

sensitive than with the switch on “ Spk.”

Questions.

(14 ) Why is it necessary to use different methods in tuning

s known ” and “ unknown ” wave lengths?

( 15 ) If your receiver is not calibrated , what method would you

use to tune in a C . W . signal of known wave length ?

( 16 ) After setting the secondary circuit of a receiver to any given

wave length, why is it necessary to vary the primary circuit until a

double click is heard in the head set?

130



UNIT OPERATION No. 15 .

STUDENTS MANUAL FOR ALL ARMS. Page No. 16 .

(17) In tuning in a signal of unknown wave length , why is it

necessary to vary both primary and secondary controls at the same

time?

( 18 ) In tuning in a damped wave signal, why is the “ Spk.-Het."

first turned to the “ Het.” position ?

EXPERIMENT No. 2.

CALIBRATION OF RECEIVER .

Directions.

9 . Connect up the SCR – 79– A set for receiving only as outlined

under Direction 3 d , of this Unit Operation . Throw the “ Trans.

Rec.” switch to “ Rec.”

METHOD “ A .”

About 5 feet away from the set, couple the SCR - 125- A wave meter

to the ground lead by wrapping one or two turns of the lead around

the wave meter . Set the wave meter on 500 meters and start the

buzzer going with a smooth even note. Return to the set and place

the coupling on maximum with the “ Het- Spark ” switch on “ Het."

Place the “ SW -LW ” switch on “ SW ” for wave lengths up to 800

meters and on “ LW ” for the wave lengths above 800 meters unless

it is found impossible to tune in the primary circuit on the position

stated. Vary the secondary condenser until the note of the wave

meter is heard and then vary the primary condenser until a maxi.

mum signal strength is obtained. After adjusting the primary con

denser it will be found that the secondary condenser will need a

slight readjustment. In a table similar to the one shown below fill

in the settings of the primary and secondary condenser and the

“ LW -SW ” switch which have been found to give the greatest

signal strength with the wave meter .

Wave length ,
Primary condenser

setting .

Secondary condenser Setting of “ SW -LW "

setting. switch ,

.

+ .

500 . .

550 . . .

600 . .

650 .

700 .

750 .

800 .

850 .
900 . . .

950 . .

1000

1050 . .

1100 .

.
.

.
.
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Adjust to 500 meters. Repeat the above operations with the

wave meter adjusted successively to wave lengths 50 meters apart

until the entire wave length range of the set has been covered .

METHOD “ B .”

Set the SCR -125– A wave meter on 500meters and start the buzzer

going. With the various switches set as given in “ Method A ,” hold

the wave meter about 1 foot in front of the panel of the set . Vary

the secondary condenser until maximum signal strength is attained.

Shut off the wave meter buzzer and without moving the secondary

condenser vary the primary condenser until a sharp and definite

double click is heard. This click indicates that the primary circuit

is now in tune with the secondary. Prepare a table similar to the

one prepared under “Method A .” Repeat the above operations for

successive settings of the wave meter, 50 meters apart, and record in

the table. Proceed until the entire wave- length range of the set

has been covered .

Information .

In “ Method A ” both the primary and secondary circuits are

tuned by reference to the wave meter, while in “ Method B ” the sec

ondary circuit only is tuned to the wave meter, and the primary cir

cuit is then tuned to the secondary. The normal way of tuning or

calibrating the receiving side of the set should be by “ Method B ."

However , if it is found impossible to obtain the definite click indi

cating that the primary circuit is in tune then “ Method A ” should be

used . If, in “ Method B ,” trouble is experienced in finding the point

of maximum strength , due to interference from other radio sets,

the antenna may be disconnected while the secondary circuit is being

calibrated , but it must be connected again for calibration of the

primary circuit.

Questions.

(19) Can the primary circuit be set to a given wave length by

holding the wavemeter in front of the panel of the set?

(20) Why is the receiver calibrated with the coupling control

on maximum ?

(21) Why is the receiver calibrated with the “ Spk .-Het.” switch

placed on the “ Het.” position ?
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(22 ) Why is the wave meter coupled to the ground lead when

calibrating a set by “ Method A ” ?

(23). Which, “ MethodA ” or “ Method B ,” gives the more accurate

setting of the primary condenser ?

EXPERIMENT No. 3 .

TO TUNE THREE OR MORE SETS TO THE SAME WAVE LENGTH .

Information .

A number of SCR -79– A sets are operating in a net. They are all

operating on the same wave length . In other words, all the sets

are adjusted to transmit and to receive on exactly the same wave

length. Any set in the net may start transmitting. All of the re

maining sets in the net will receive the transmitted signals without

readjustments of the secondary condenser control.

A number of SCR -79 – A sets are being operated in a net on slightly

different wave lengths. In other words all of the transmitters are

not adjusted to exactly the same wave length. As a result, every

time a different set starts transmitting, it is necessary for the re

maining sets to readjust the secondary condenser control when re

ceiving the transmission .

Questions.

( 24 ) Which of the two conditions, as outlined above, is the better

for rapid and accurate exchange of messages in a net ?

(25) If an operator is listening in under the second condition (as

outlined above) during a silent period,what does he have to do con

stantly in order to receive any communicationswhich may be trans

mitted ?

Information .

In tuning the SCR -79- A receiver it was noticed that the slightest

movement of the secondary condenser caused the beat note to disap

pear. From this fact an idea may be obtained as to the amount of

accuracy necessary when tuning to the same wave length all SCR

79 - A transmitters in a net . There is sometimes a variation of as

much as 25 or 30 meters between the readingsofdifferent SCR -125 - A

wave meters when they are used to measure the same wave length .

For this reason it is not possible to tune all the transmitters in a net

to exactly the same wave length by using a different wave meter for

780630 _ 24 _ - 10
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each set. In the following experiment a method will be used by

which it is possible to adjust all sets in a net to exactly the same

wave length .

Directions.

10. Set up and place in operation three or more SCR -79 - A sets

at a distance of at least 300 yards between each set.

11. One set is designated as the NCS (net control station ) of the

net and all stations are advised regarding the wave length to be

used . Call signs are assigned to each station .

12. The NCS uses his SCR- 125 – A wave meter and tunes his

transmitter to the designated net wave length (explained under

“ Tuning the transmitter " in Experiment No. 1 ). The NCS station

then transmits as follows: VE ZVL ZVL V NCS NCS II ZVL

ZVL ZVL (transmit signal ZVL for one minute) II AR.

13. Each of the other or “ secondary ” stations must tune in the

above transmission on the NCS in such a way that the best possible

signal will be received.

14 . The operator at each secondary station , without disturbing

the adjustments ofhis receiver in any way, now tunes his transmitter

to the designated net wave length in the usual way, that is by the

use of a wave meter. The “ Trans.-Rec.” switch is then thrown to

“ Rec." and the buzzer on one SCR -125- A wave meter started. The

wave meter is held in front of the panel and its dial slowly turned

until the maximum sound is heard in the head set. Without chang

ing the adjustment or position of the wave meter,throw the “ Trans.

Rec.” switch to the “ Trans.” position . Since the transmitter is

already on about the correct wave length, it will only require a slight

readjustment to make it exact. The “ Wave Length Adjustment ”

condenser is therefore turned until the wavemeter lamp glowsmost

brightly and is then locked in this position. The adjustment of the

transmitter and receiver should now be exactly on the wave length

on which the NCS station is transmitting. Since all of the secondary

stations are adjusted to the wave length of the NCS station , they

should all be on the same wave length.

15. The NCS station will call each secondary station in turn , and

when the secondary station replies, will note the position of the

secondary condenser on which the reply is received . All secondary

stations other than the transmitting station will also note the posi

tion of their secondary condenser dials where the transmission is

received .
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16 . If all stations are received on the samesetting of the secondary

condenser by the NCS station , the experiment will be considered com

plete ; if not, it will be repeated until they are so received .

Questions.

(26 ) Why is it important that when a net is working on one wave

length all of the stations in the net transmit on exactly the same wave

length ?

(27 ) Are the calibrations on the SCR -95 wave meters at sec

ondary stations used in making the final accurate setting of their

transmitting wave length ?

(28) Did your wave meter check with the calibrations of the wave

meter used by the NCS ?

(29) Were you able to hear all of the stations in the net without

moving the secondary condenser ?

(30) How much was it necessary to move the “ Wave Length

Adjustment " condenser from the position on which it was set with

the wave meter when it was changed to the wave length of theNCS?
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THE SCR -67 - A RADIO TELEPHONE SET.

Equipment.

1 SCR -67- A (set box BC - 13- A only ) .

1 power board (BD - 1 - A ) .

1 SCR - 125 - A wave meter.

1 SCR -61 wave meter.

3 storage batteries, 4 -volt, type BB– 14 .

2 dry batteries, 227-volt, type BA - 2 .

2 VT- 1 vacuum tubes.

2 VT- 2 vacuum tubes.

1 transmitter , type T - 3 .

1 control button and cord (CD – 25 ) .

1 extension cord (CD -23) .

1 headset, type P - 11.

1 antenna system , type A - 9– A .

GENERAL CONSTRUCTION OF THE SCR-67- A .

Information .

The type SCR -67 – A set is a two -way radio telephone set for use

on the ground in communication with a similar set or with airplane
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Fig . 77. - Front panel of set box BC - 13- A of the SCR -67 - A set.

radio telephone sets. Communication between two sets of this type

may be carried on over a distance of from 5 to 7 miles. When used

with a suitable antenna, the range of wave lengths of the set is from
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250 to 450 meters when transmitting, and from 200 to 700 or 800

meters when receiving.

The SCR -67 - A consists of two units : the BC - 13- A set box and the

BD - 1 - A power board. (See Figs. 77 and 78.) The BC - 13 set box

contains a vacuum tube, radio telephone transmitter, and receiver.

The transmitting and receiving circuits are adjusted by the various

controls on the front panel.

In order to operate the transmitter vacuum tubes properly , it is

necessary to use 350 volts on the plates ofthe tubes. This voltage is

+12 VSET + + 12 VOLTS

AR

Battery andt

Dynarnotor
Voltmeter

Voltmeter

Control Switch

Dynamotor

SIGNAL CORPS USA

POWER BAND

TYPE GUIA

wee
r

350V - 350V

RD $180

Fig . 78. — Power board type BD- 1 - A .

supplied by a dynamotor mounted in the rear of the BD - 1 - A power

board unit. The 12-volt storage battery which is used to light the

filaments of the transmitting and receiving tubes, also provides the

current necessary to run the dynamotor.

Notice in the cording diagram that the two leads from the storage

battery do not run directly to the set box but are directly connected

to terminals on the power board. Thus a flexible extension cord

may be used for all connections from the power board to the set box.
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With this arrangement the apparatus can be easily set up in a short

time.

A voltmeter which reads from 0 _50 volts is mounted on the power

board . When the switch directly underneath the meter is turned

to the position marked " 12 volts ” the meter will indicate the voltage

of the storage battery . When the switch is turned to the position

marked " 350 V ” the meter will indicate the high voltage of the

dynamotor. It will be necessary to multiply the latter reading by 10,

as only one scale is provided on the meter . The meter is disconnected

from the circuits when the switch is in the “ Off ” position .

Directions.

1. Look at the front of the panel of the BC - 13 - A . Carefully

observe the marking of allthe binding posts, knobs, dials, and meters.

Questions.

( 1) Where is the antenna connected ? The ground ?

( 2 ) Where are the filament lighting battery connections made?

( 3 ) What circuit is controlled by the 13- point switch located at

the center of the panel? Explain.

(4 ) Locate the ammeter marked “ Fil. current." Does it indicate

the filament currentused by the transmitting tubes alone? Explain.

(5 ) What connections are made to the binding posts marked

" + 350 ” and “ — 350 " ?

(6 ) What connection ismade to the postmarked " D " ?

( 7 ) What position should the three-position switch be in for re

ception only? (This switch is located below the compartment on the

left of the panel.)

Information .

In the SCR -67- A transmitter , the antenna circuit is coupled to

the vacuum tube circuit through a single inductance coil. (See Fig.

79.) A wave-length change switch controls the number of turns in

the inductance .coil and thus controls the wave-length range of the

transmitter . A variable condenser, marked “ Antenna Cond.," con

nected directly between the antenna and ground terminals, provides

a means for fine adjustment of the wave length .

There are two VT- 2 vacuum tubes used in the transmitting cir

cuit. The vacuum tube which is coupled to the antenna circuit is

called the oscillator tube. The term " oscillator ” implies that the

tube is a generator of electrical impulses. As long as the filament of
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the oscillator tube remains lighted and the proper plate voltage is

applied with proper coupling between grid and plate circuit, a con

tinuous stream of electrical impulses will be generated and conveyed

to the antenna, from which they will be radiated in the form of con

tinuous waves. It will be noticed that there are four condensers in

the grid circuit of the oscillator tube which are controlled by four

single- pole switches. They are used to obtain the proper coupling

between the grid and plate circuits, so that the tube will generate the

electrical impulses.

The second vacuum tube in the transmitter is known as the modu

lator tube. The grid circuit of this tube is connected with a tele

phone transmitter through an induction coil or modulation trans

former as it is called. When the telephone transmitter is spoken

into , the voice vibrations are converted or changed into electrical

voice currents. Themodulator tube amplifies these currents and then

combines them with the impulses generated by the oscillator tube.

This is done in such a way that the combined currents are radiated

from the antenna in the form of waves, the continuous waves formed

serving as a carrier for the voice current waves. This process of

impressing the voice currents upon the continuous or carrier wave

is called modulation .

It will be noticed in the schematic diagram that the microphone or

telephone transmitter is connected across the filament terminals and

resistances of the detector tube in the receiving circuit. This was

done to obtain the current required to operate the telephone trans

mitter. It is necessary, therefore, to have the filaments of the re

ceiver tubes lighted or the telephone transmitter can not be made to

operate . Notice also that there is a switch called the modulator

switch in the plate circuit of the modulator tube. The operation

of the modulator tube may be stopped by opening this switch .

Wave length readings of the transmitter are taken with this switch

open . It is also an aid in locating trouble if the transmitter is not

working properly .

Directions.

2 . Observe the transmitting controls on the panel of the BC -13- A

set box. Pull the knob in the upper left-hand corner and open the

door to the wave length adjusting compartment.

Questions.

(8 ) How many points has the “ Wave-length " switch ? The

“ Coupling ” switch ?

(9 ) What is the purpose of the four small horizontal knife

switches in the compartment?

139



UNIT OPERATION No. 16 .

Page No. 5 . RADIO OPERATOR .

( 10 ) What connections aremade in the transmitting circuit when

the small vertical knife switch is closed ?

( 11) Locate the “ Con.-Trans.” condenser. What is its purpose ?

( 12 ) What is the use of the meter marked " Ant. Ammeter " ?

Why is the red line drawn on its scale ?

Information.

The receiving circuit of the SCR -67 - A is of the inductively

coupled type. (See Fig . 80.) The primary circuit comprises the

antenna, a variable condenser, an inductance coil variable in four

steps, and the ground. The secondary circuit consists of an in

ductance coil (inductively coupled to the primary ) , variable in

two steps, and a variable condenser. A three -position switch is

provided so that for short waves one-half of the secondary coil is

used,while for the longer waves the entire coil is used .

When the switch is in the “ AP ” (aperiodic or untuned ) position ,

the secondary circuit is entirely disconnected and the primary cir

cuit is directly connected to the detector. This position of the switch

is used when searching for signals of unknown wave length .

A vacuum tube detector is used in the receiver. In addition , two

stages of audio frequency amplification are provided. The 40-volt

“ B ” battery (made up of two type BA -2 batteries in series) , neces

sary to operate the receiver tubes, is contained in a holder inside

the set box . In the amplifier circuit, choke coils are made use of

instead of 'amplifying transformers. While the choke coils have

only one winding and are connected differently in the circuit, the

effect produced is similar to that when using transformers.

An “ amplifier ” switch is provided in the circuit between the

two amplifier tubes. When this switch is closed , a high grid lead

resistance is shunted by a comparatively low resistance , thereby

decreasing amplification of the second stage.

Directions.

3. Observe the receiver controls on the panel of the BC - 13- A set

box .

Questions.

(13 ) Locate the primary and secondary condenser dials. How

many degrees are marked on each ?

( 14 ) How many switch points has the primary inductance switch ?

( 15 ) How many positions has the short and long wawe switch ?
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( 16 ) What happens in the circuit when the switch is in the " AP "

position ?

( 17) Locate the coupling control. Why is it provided ?

(18 ) How many positions has the amplifier switch ?

( 19 ) How many pairs of phones can be plugged into this set?

Information.

To carry on two-way communication between two sets of the

SÇR -67 - A type, it is necessary to provide some means by which a

change from transmit to receive can be made rapidly . This is ac

complished by the use of the control push button , which is plugged
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Socket

First

Stage
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requency
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Fig . 81. - Interior of set box BC- 13 - A , showing parts mounted on back of panel.

into the jacks marked “ Control.” When the button is pressed , a

relay switch is operated inside the set box which connects the

“ + 350 V ” to the plates of the transmitter tubes, connects the tele

phone transmitter in the circuit, and makes connection between the

transmitting circuit and the antenna.

When the control button is released , the relay switch arm returns

to its original position . This automatically connects the antenna

to the receiving circuit.

Directions.

4 . Unfasten the hooks on the side of the set box and pull the panel

forward. (See Fig. 81.) Inspect the parts in the rear of the panel

carefully. Move the control knobs on front of the panel and note

what moves in the rear.
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Questions.

( 20 ) Locate the relay switch. What connections are made to the

contacts on the movable arm ?

( 21) Which is the primary receiving coil ? How many taps on it ?

(22) Which is the secondary receiving coil ? How many taps

on it ?

( 23 ) Locate the primary and secondary variable receiving con

densers. What is the purpose of each condenser

(24 ) Locate the receiving grid condenser and grid leak . How

are they connected in the circuit?

( 25) What type of tubes are used in the receiving circuit ?

(26) Locate the receiver-tube sockets. Which is the detector-tube

socket? Which are the amplifier sockets ?

(27) Why is a 12-volt battery connected in the receiving fitament

circuit, when a VT - 1 vacuum tube requires only a 4 -volt battery to

operate the filament?

(28 ) What kind of coupling is used between the different stages

of amplification ? Locate these choke coils.

(29) Locate the resistance and condenser in the plate circuit of the

detector tube. What is the value of the resistance ?

(30 ) Locate the resistance and condenser in the plate circuit of

the first amplifier tube. What is the value of the resistance ?

(31) Locate the transmitter inductance coil.

(32 ) Which socket is the oscillator-tube socket? The modulator

tube socket ?

(33) Locate the oscillator-tube grid condenser . Why are there a

number of small condensers provided ? How are they connected with

respect to each other ?

(34 ) Locate the modulation transformer and the resistance con

nected across its secondary winding. What is the value of this re

sistance ?
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EXPERIMENT No. 1.

RECEIVING WAVE LENGTH RANGE.

Directions.

5 . Insert three VT- 1 vacuum tubes in the receiving sockets. In

sert and connect properly two BA - 2 batteries. Close up the front

panel of the set and fasten the hooks at the sides. Connect a 12- volt

storage battery to the + 12 and - 12 binding posts. (See Fig . 82.)

Throw the three - position switch to " Receive only ."

6 . Start the buzzer on the SCR - 125– A wave meter vibrating as

evenly as possible . Couple the SCR - 125 – A to the secondary receiv

SCR - 67 - A

SCR

125 - A

Coupled

hones

BB -/ 4 BB -141 BB - 14

AL- D62890

Fig . 82. — Method of coupling the SCR- 125- A wave meter to the receiving

circuit of the SCR -67 - A set.

ing coil of the SCR -67- A . Set the secondary switch on " SW " and

the secondary receiving condenser at 0. Plug in a pair of phones in

the SCR -67- A and take a wave length reading.

a. Change the setting of the secondary variable condenser to

“ 100 ” and take a wave length reading.

6 . Change the setting of the secondary inductance switch to “ LW ”

and the secondary variable condenser to 0. Take a wave length

reading .

c. Change the setting of the secondary condenser to “ 100 ” and

take a wave length reading.

d . Change the setting of the secondary inductance switch to " AP "

and vary the secondary variable condenser , noting the point at which

it is in tune.
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Questions.

(35) From the above four wave length readings, what would you

say was the receiving wave length range of the SCR -67 – A ?

(36 ) Does varying the secondary variable condenser change the

received wave length of this set when the switch is on " AP " ?

Explain .

( 37 ) Why is the " AP ” circuit used in this set?

Directions.

7. Disconnect the 12 -volt storage battery from the set box BC

13 - A .

-
A +

SCR -67- A

Gnd.12 0 12 350

_ ( Extension Cord

BB -280

(Phones
( Phones

BB -280

Microphone

BB28 Q Control Button

5 RL- P - 2891

Fig . 83. — Method of coupling the SCR - 125- A wave meter to the transmitting

circuit of the SCR -67- A set. ; .

EXPERIMENT No. 2 .

TRANSMITTER CALIBRATION .

Directions.

8 . Connect the 12 -volt storage battery to the proper binding posts

on the BD - 1 - A power board. (See Fig. 83.) Using the connection

cord CD – 23, connect the proper terminals on the BD - 1 - A power

board to the corresponding terminals on the set box, BC - 13 - A . Plug

in the telephone transmitter and the control button in the proper

jacks. Open up the front of the set and insert two VT- 2 tubes in

the transmitting sockets. Close the front and fasten the hooks.
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Connect the antenna and ground leaks to the proper binding posts

on the set box. Throw the three-position switch to “ Power on ."

9 . Throw the switch on the power board to the 12 volts position

and check the storage battery voltage. This should be at least 12

volts and may be 14 volts without damage to the set. After checking

the voltage, throw the switch to “ Off.” Turn the filament current

switch on the set box panel all the way to the left, to the position

“ Minimum .” Open the modulator switch in the compartment.

10. Turn the three-position switch on the set box panel to “ Trans.

Rec.” This should light the filaments of all the vacuum tubes and

start the dynamotor. Adjust the filament current so that the fila

ment current ammeter reads 2 .6 to 2.7 . .

11. Set the coupling switch at maximum . Set the wave length

switch to " Minimum ” and the “ Trans. Cond .” to 0 . Adjust the

grid condenser knife switches for 750 mfds. of capacity. Press the

control button and, using an SCR - 125- A wave meter, take a wave

length reading. Observe the radiation reading on the “ Ant. am

meter.” Prepare a table similar to the one shown below and record

the reading and adjustments in the proper columns. .

12. Change the setting of the wave-length switch to maximum and

set the “ Trans. Cond.” to 100. Take the wave length reading, re

membering that the control button must be kept depressed . Note

the radiation on the ammeter.

13. Adjust the wave meter to the different wave lengths listed in

the table below . Adjust in rotation and in the order mentioned , the

“ Wave length " switch, “ Cond. Trans.” condenser, and the “ Cou

pling ” switch until maximum readings are indicated by the antenna

ammeter. Record in the table the settings and readings for each

wave length under the proper heading.

14. It will be necessary to readjust severaltimes the “ Coupling ”

switch , grid coupling knife switches, and antenna transmitting con

denser to secure adjustments which will give a maximum reading on

the antenna ammeter at the desired wave length . The radiation

should be from 0.3 to 0.6 amp.

TABLE .

Wave

length .

Antenna

switch

point.

Coupling

switch ,

point.

Antenna

transmit

Grid

coupling

condenser.

Antenna

ammeter

reading.ting.

250 . .

300 . . . .

350 . . .

400 . . . .

450 . . . .

78063° — 24 - 11
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Questions.

(38) From the above operation, what is the transmitting wave

length range of the SCR -67- A ?

(39) On what wave length tap, condenser settings, and grid ca

pacity was the highest radiation obtained ? What was this radia

tion ?

EXPERIMENT No. 3 .

MODULATION .

Directions.

15. Adjust the transmitter to the wave length which gave the

greatest radiation in Experiment No. 2. Close the modulator

switch in the wave length adjustment compartment. Press the con

trol button . With lips close to the telephone transmitter, whistle

into it and note the movement if any of the radiation ammeter

needle . Speak into the transmitter in an even tone of voice, not

too high or loud, and note the action of the ammeter needle . Adjust

the set to other wave lengths and note in each case the modulation

indicated by the ammeter. Whistle and talk into the transmitter,

listening carefully in the phones for clear and sustained speech

modulation .

Questions.

(40 ) Does the needle of the ammeter rise or fall as the trans

mitter is whistled into ?

(41) Compare themovement of the needle when speaking into the

transmitter with the movement made when whistling.

(42) Does the needle fluctuate more or less violently as the sound

of the voice becomes clear and even in the phones?

(43) Is the set modulating well or poorly when the needle

fluctuates a great deal and the sound in the phones is clear and even ?

CAUTION . — Do not touch the modulator and grid condenser

switches with bare hands when the power is on . A severe shock

will result unless the operator is careful in this respect.
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THE SCR - 130 SET.

Equipment.

1 SCR - 130 ( set box BC- 7 only) .

4 legs for set box, type BC -7 .

3 vacuum tubes, type VT- 1 .

4 vacuum tubes, type VT- 2 .

3 storage batteries, type BB - 14 or BB- 28 .

1 set box, type BC- 102 with BA -8 batteries.

1 dynamotor, type PE - 6 .

1 head set, type P - 11.

1 cord , type CD – 88.

1 cord , type CD - 90 .

1 cord , type CD -91.

1 cord , type CD - 92 .

1 antenna system , type A - 1 - A .

1 wave meter, type SCR - 95 or SCR - 125 – A .

GENERAL CONSTRUCTION OF THE SCR- 130 SET.

Information .

The SCR -130 set is designed to transmit continuous wave radio

telegraph signals and to receive continuous wave radio telegraph and

telephone signals. The wave-length range for both transmitting

and receiving is from 550 to 1,100 meters. The SCR -130 is intended

for use with such organizations as require a set of this power and

have ample motor or animal-drawn transportation to carry it.

The transmitting and receiving circuits are connected to the

antenna, as desired, by a triple -pole , double -throw switch, mounted

on the front of the set box panel. (See Fig . 84.)

Directions.

1. Place the set box, type BC - 7, on some convenient support. Un

fasten the canvas cover and the three latches and lower the front

door. (See Fig. 84 .) Study the various controls on the panel and

their markings. Notice the four large tuning knobs on the lower

edge of the panel and determine the use of the smaller knobs located

under the large knobs.

Questions.

( 1) What current does the ammeter on the panel indicate?

( 2 ) What are the maximum and minimum amounts this meter

will read ?
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( 3 ) Locate the “ antenna tuning " and the “ transmit ” wave

length control knobs. What is the purpose of the small knob located

beneath the “ antenna-tuning ” knob ?

( 4) Locate the antenna and ground binding posts ?

(5 ) What are the binding posts on the right-hand side of the

panel used for ? Those on the left ?

Information .

Four VT-2 vacuum tubes are used in the transmitter of the SCR

130. One of the tubes is used as an oscillator or generator of elec

Inductance Switch

KHW2210141972 _ W O

Fickler CoilSwitch

Atravurunum . yarul 01 ZW UMUZ

ECEIVE - TRANSMIT

ANTENNA CURAE

1 1

RECEIVINGRIARCADENSE SCCONDARY CONDENSE

O
N
O

.

Antenna Tuning Variometer ] Receiving

LPrimaryCondenser

Slow Motion

Knobs

Slow Motion knob

Llocking Lever S

LReceiving Secondary Condenser

RL- P -2025

Fig. 84. – Set box BC _ 7 with front cover lowered to show panel.

trical impulses. The other three tubes, connected in parallel, are

used to amplify the impulses generated by the oscillator tube. By

using the tubes in this manner the antenna system does not affect in

any way the wave length on which the set transmits . This is quite

important for two reasons : 1 . The set may be permanently calibrated

for transmitting wave lengths. 2. The tone of the received signal

will not vary when the transmitting antenna is swinging violently in

the wind.

The amplifying vacuum tubes of the transmitter are inductively

coupled to the antenna circuit. (See Fig. 85 .)

The wave length of the transmitter is controlled by a variometer

which is located in the right side of the set box. The antenna cir

cuit is tuned by a variometer , located in the left side of the set box,
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When the “ Antenna tuning ” variometer is adjusted so that the an

tenna circuit is tuned to the samewave length to which the “ Trans

mit wave length ” variometer is adjusted , the “ Antenna current "

meter will give the highest reading, and the set will be transmitting

ANT. V

VT-2 VT-2 C VT 2 Co

M

# tropoo| I तीज

Ⓡ
A

RL - D - 5025

Fig . 85. - Schematic diagram of transmitter connections in SCR - 130 set.

Coupling Transformer Receiver Filament Resistance ,

Grid LeakResistance_

Receiver Filament

Rheostot

Filament

LBattery Switch

Y lrec-Audiofreq Transformers

LAnt. Tuning Voriometer

(Radio Frequency By pass Condenser

LVariable Condenser Rec.Ant.Circuit

Filter
LPlote Condenser Oscil. Circuit

Condensers.

Transmitting
L Primory ofRec.Coupler

FilamentResistswitch Lorid Condenser Oscil.Circuit

Trons.FilamentResistance LSecondory ofReceiving Coupler

Transmitting R.F.Choke Coil RL: P-2035

Fig . 86 . - Rear view of panel and attached parts of set box BC- 7.
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T

efficiently on the wave length indicated on the “ Transmit wave

length " dial.

Directions.

2. Remove the four screws holding the two brackets to the operat

ing table formed by the front of the set box and allow the front to
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drop. Remove the leads from the binding posts marked " Key " at

the lower right -hand side of the panel. Release the latches at the

top and pull the panel out, then with an outward and upward motion

remove the panel and the attached parts from the box. This leaves

all of the parts exposed as in Fig. 86 . From the diagram (Fig. 87 )

and the set bos itself answer the following questions:

Questions.

(6 ) Where is the antenna tuning variometer ? How is it con

structed ? Is it in the circuit when receiving ?

( 7 ) Where is thewave-length changevariometer ? What is itsuse?

(8 ) Where is the transformer which couples the antenna circuit

with the power amplifier ? Does it use fixed or variable coupling ?

Is it inductively or directly coupled ?

(9 ) Which is the oscillator tube socket ?

(10) What is the purpose of the switch in parallel with the re

sistance R , ? (See Fig . 87.)

(11) How many of the transmitting tubes are used as amplifiers?

( 12 ) Which of the transmitting tubes have their plates in parallel?

(13) In what circuit is the key ?

(14 ) In what circuit is the ammeter ?

( 15 ) Is the frame of the set grounded ?

(16) Is there a grid leak in the transmitting tube circuit ?

(17) How is the change from transmit to receive made ?

Information.

The power supplied for transmission is obtained from storage

batteries. Three 4 -volt batteries, type BB - 14 or BB -28, are con

nected in series thus forming a 12-volt battery. This 12-volt battery

is used for two purposes: ( 1) To light the filaments of the transmit

ting tubes and ( 2 ) to run the dynamotor, which supplies 350 volts

to the plates of the transmitting tubes. The circuit is so arranged

that when the “ Transmit-Receive ” switch is placed in the transmit

position the dynamotor will start running and the filaments of

the VT- 2 tube will light. Since the VT- 2 tube requires approxi

mately 8 volts across its filament and the storage battery supplies

12 volts, it is necessary to place in series with the filament a resistance

of such value that when the normal filament current is flowing the
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voltage will be reduced to about 8 volts. The resistance ,Rz. (Fig . 87)

serves this purpose . The switch Sz, which is so arranged as to throw

out the resistance, must be open . The switch is closed only when 8

volts is supplied to the filament circuit, as is done when the set box

is used in the SCR - 127 set.

Questions.

( 18 ) To which binding posts are the motor terminals of the dyna

motor connected ?

(19 ) To which binding posts are the generator terminals of the

dynamotor connected ?

(20) To what is the 12 -volt storage battery connected ?

(21) If the storage battery had a capacity of 100 ampere-hours and

the dynamotor drew 8 am peres, how long would the battery allow the

operator to transmit with the set?

VT5 VT-5 VES

0
0
0
0
0
0

0
0
0
0
0
0

1
0
0
0
0
l
e
s

0
0
0
0

4
0
V0985 376 PRA

YIT

FL .BATT.

RL - P -2034 - C

Fig . 88. — Wiring diagram of receiver connections in the SCR - 130 set.

THE RECEIVER OF THE SCR - 130 .

Information .

The receiver of the SCR - 130 is of the inductively coupled type. In

addition to the primary and secondary receiving coils a third coil

is provided in the plate circuit of the detector for the reception of

continuous wave signals. This third coil is the tickler coil. When

it is desired to receive spark signals the tickler coil is cut out of the

circuit by means of a switch marked “ Spk.-Het.” located on the

panel of the set box. The abbreviation “ Het." stands for “ Hetro

dyne,” meaning that the circuit is adjusted for continuous wave re

ception . (See Fig . 88.)
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The primary circuit is tuned by adjusting the variable condenser,

which is in series with the primary coil, and by adjusting the amount

of inductance in the primary coil. The primary coil has one tap ,

which is connected to a switch on the panel of the set box. ( See Sq,

Fig . 88.) When the switch is thrown to “ SW ” ( short wave) only

part of the coil is in use , and when thrown to “ LW ” ( long wave )

the entire coil is in use . The secondary circuit is tuned by adjusting

the variable condenser, connected across the secondary coil. In a

later model of this set box the secondary coil also has one tap, which

is connected to the same switch provided for the primary coil. (See

S4, Fig. 88.) This is so arranged that when the switch is in the posi

tion “ S . W ” only parts of each of the primary and secoudary coils

are in use. When it is in the “ LW ” position the entire circuits of

the primary and secondary coils are in use .

Questions.

(22) Locate the primary and secondary condenser controls. How

are the scales marked ?

(23) What is the purpose of the small knob located beneath the

large condenser control knob ?

( 24 ) To which side must the large three-pole switch be thrown

·when using the set as a receiver ?

(25) Locate the " SW -LW " switch . What is the purpose of this

switch ?

(26 ) Locate the " SP -HET " switch . What is the purpose of this

switch ?

(27) For what are the binding posts located atthe left of the panel

used ?

Information.

Two stages of audio frequency amplification are provided in the

receiver, the coupling between stages being provided by audio fre

quency transformers. The filaments of the three receiving tubes

are connected in series. In the SCR -130 set, VT- 1 tubes are used

for receiving. Since the filament voltage required by the VT- 1

tube is 4 volts, the three tubes in series will require 12 volts which

is just the amount furnished by the storage batteries which supply

power for transmitting. It is therefore possible to use the 12 volts

from the storage battery directly on the receiving tube filaments.

The plate voltage is supplied by two batteries, type BD - 8 , connected

in series , thus giving 45 volts for the plate . In field operations the
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BA - 8 batteries are carried in a battery box, type BC - 102. (See

Fig . 89.) Connections are made from the battery box terminals to

the terminals on the BC - 7 set box by means of a cord and receptacle .

The filament circuit of the receiving tubes is completed through

the “ Transmit-Receive " switch so that the tubes are only lit when

the switch is on the receive position. Since the BC - 7 set box

is used both in the 127 and 130 sets, and when used in the 127

set receiving filament current is supplied from a separate source, it

becomes necessary to have a switch which will connect or disconnect

the receive tube filament from the source which supplies the transmit

ting tube filament. This is accomplished by the switch Sc. (See Fig .

Compartment 2 Spore 2
BA- 8 ' Batteries

BA- 8 Botteries
Connected in Series

BA -8 - Bottery
Binding Posts

Tube
containers

WAWILITA

Tube

Containers
11111111

liini

Tui

6 Cells

Connected in

Series- Parallel
: 11

1.11n

W
h
i
l
i

1111111

Telephone

Receivers

o

Generator

Cord

Battery

_ Clamps

Spore Cells

RL-P - 2028

Fig. 89. — Battery and spare parts box, type BC - 102 of the SCR - 130 set.

87.) This switch must be closed when the set box is used in the

SCR - 130 set.

Directions.

3. Observe the various receiver parts mounted back of the set box

panel. As far as possible trace the wiring of the receiver, using the

wiring diagram shown in Fig . 88 .

Questions.

(28 ) Locate the receiving tube sockets. Which is the detector

tube socket ? Which are the amplifier tube sockets?

( 29 ) Where are the fixed resistances that are in series with the

receiving tube filaments ?

(30 ) Where is the primary receiving inductance? How many

taps are taken from it ? To what do they go on the panels ?
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(31 ) Where is the secondary receiving inductance? Is it coupled

inductively or conductively with the primary ? Is the coupling

variable or fixed ?

( 32 ) Where is the tickler coil ? Where are its terminals ? Is it

fixed in position with respect to the secondary ?

(33) How many headsets can be connected to this set ?

(34 ) What is the plate potential of the receiving tubes? Of the

transmitting tubes ?

( 35 ) How are the filaments of the receiving tubes connected ?

Of the transmitting tubes?

(36) Where are the audio frequency transformers ?

EXPERIMENTNo. 1.

TO CONNECT UP AND TUNE THE SCR - 130 SET.

Information .

In connecting up , ready for operation the SCR - 130 set, there are

two main divisions of the work ; namely, (1 ) the set connected as

a receiver, and ( 2 ) the set connected as a transmitter. In either

case this may be done without fully connecting it up as a receiver

or as a transmitter. In a like manner the tuning of the set as a

transmitter differs from the tuning of the set as a receiver. A

definite method should be followed in doing all of these things.

Directions.

4 . To connect up the set as a transmitter.- Erect the set box on

its legs. The set box should be so placed that the antenna and

ground leads will easily reach the proper binding posts on the panel.

( See Fig. 90.) Place the dynamotor and storage batteries under the

set .

a . Open up the front cover of the set box, pull down on the catches

which hold the panel closed , and open the panel.

b . Insert four VT- 2 tubes in the four transmitting tube sockets in

the set. Open switch “ S , ” (Fig . 87) .

C. Close the panel, being sure that the catches are properly locked ,

and open the “ Trans.-Rec .” switch so that it does not make con

tact on either side.

d . Connect the high voltage dynamotor leads (with the proper

polarity) to the binding posts marked " + 350 ” and “ – 350.". .
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e. Connect the low voltage dynamotor leads to the two binding

posts marked " + Dyn ” and “ – Dyn ” with the correct polarity .

f. Connect the antenna lead- in wire to the post marked " Ant.”

g. Connect the wire from the counterpoise or other ground system

used to the post marked “ Gnd."

h . Connect the receptacle of the cord, type CD -90, to the two

plugs on the side of the set box marked " + 12 V .” 6 – 12 V .” (It

will only go on with the correct polarity.)

i. Connect the three 4 -volt storage batteries in series.

j. Check all connections to see that they are correct.

O ANT

1
6
o

DYN

o PE-6

oBC- 7

o 6350 V

o
o

GND .
KEY

o

BB -14 BB-14 BB-14

Rb - P - 2877

Fig . 90. — Cording diagram of transmitter connections in the SCR - 130 set.

k . Connect the red terminal of the cord, type CD - 90, to the posi

tive terminal of the 12-volt battery formed by the three 4 -volt bat

teries in series and the black terminal of the cord to the negative

terminal of the 12-volt battery .

I. See that the double-pole, single-throw switch on the dynamotor

panel is closed .

Questions.

(37) Why is it necessary to follow certain steps in their proper

order when connecting up the SCR - 130 set ?

(38 ) Why is it important to have the connecting leads connected

with proper polarity ?
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Directions.

5 . To tune the transmitter. — The next step after having made all

of the connections as previously given is to tune the transmitting

side to the desired or specified wave length . In order to do this

properly the following steps are gone through :

a . Turn the “ Transmit Wave Length ” pointer to exactly the de

sired wave length and lock it in that position by means of the small

lever under the knob .

b . Throw the “ Trans.- Rec.” switch to the “ Trans.” side. The

dynamotor should now start running and the filaments of the VT- 2

tubes should glow a dull red.

C. Close the key.

d . Turn the “ Antenna tuning ” knob slowly and watch the antenna

ammeter. As the knob is turned the ammeter will start indicating

and will gradually increase in reading up to a certain point. As

the knob is turned still further the reading of the ammeter will de

crease . That position of the “ Antenna tuning ” knob which gives

the greatest reading on the antenna ammeter is the correct adjust

ment. The final adjustment to obtain the greatest reading should

be made with the small knob just under the “ Antenna tuning ”

knob. This small knob is a vernier or fine adjustment of the larger

knob .

e. Open the key.

f. Open the “ Trans.- Rec.” switch. The set is now adjusted for

transmitting on the wave length to which the pointer of the “ Trans

mit wave length ” adjustment is set.

Questions.

( 39) Why is the “ Transmit Wave Length ” pointer locked after

it is set to the desired wave length ?

(40) If, when the “ Trans.-Rec.” switch is thrown to “ Trans.” the

vacuum tubes light but the dynamotor fails to start, what is the

probable trouble ?

(41) Why is it necessary to adjust the “ Antenna tuning ” knob

so that a maximum reading occurs on the ammeter ?

Directions.

6. To connect up the receiver side of the set. — After having made

all of the connections given under connecting up the transmitter side

of the set, the following additional connections will be needed in

order that the receiving side of the set be ready for operation . (See

Fig. 91.)
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A . Open the panel to the set and insert 3 VT- 1 tubes in the re

ceiving tube sockets. ( Be sure that the “ Trans.-Rec." switch is

open .)

b . Close the switch S6 (Fig . 87) and close the panel, being sure

that it locks into place .

C. Connect two batteries, type BA -8, in series and connect the

positive terminal of the 45 -volt battery thus formed to the binding

post on the edge of the panel marked “ + 40.” Connect the negative

terminal to the post marked “ — 40."

NOTE . - If the battery box, type BC - 102, is used, then the BA -8 batteries will

be placed in that box and connections made from batteries by means of the

cord, type CD - 88, to the two plugs on the side of the panel marked “ + 40 volts"

and “ — 40 volts."

BB -14

O Ant

Ova

BA-240V

BAZO

BC- 7

o'oo
s
o

oq0
0
0

BB -14

O

OGnd.

BB -14

c Phones

AL- P - 2892

Fig . 91.- Cording diagram of receiver connections in the SCR- 130 set.

d . Plug one or two head sets, type P - 11, into the jacks provided

on the left side of the panel. (If available head sets are not pro

vided with cord plugs, the cord tips may be connected to the two

binding postsmarked “ Aux. Tel.” ) .

e. Put on one of the head sets and adjust it to fit the head com

fortably.

f. If the receiving side only of the set is to be used , omit the items

given under b ., C ., d ., and e. in direction 1.

7. To connect up both as a transmitter and as a receiver. - After

the set has been properly erected :

a . Open up the front cover of the set box, pull down on the catches

holding the panel closed , and open the panel.

b . Insert four VT- 2 tubes in the transmitting sockets and three

VT-1 tubes in the receiving sockets. Open switch Sz and close

switch Sg. ( Fig. 87.) .
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c. Close panel, being sure that the catches are properly locked , and

open the “ Trans.-Rec." switch so that it does not make contact on

either side.

d . Connect the high voltage dynamotor leads (with the proper

polarity ) to the binding posts marked " + 350 ” and “ — 350.” (See

Fig . 92.)

e. Connect the low voltage dynamotor leads to the two binding

posts marked “ + Dyn ” and “ — Dyn ” with the correct polarity .

f. Connect the antenna lead - in wire to the post marked " Ant."

g. Connect the wire from the counterpoise or other ground system

used to the postmarked “ Gnd.”

ANT.

0 40v .

PE - 6

BC - 7

O
O
O

9
9
9

9
9
1

BC -102

GND.

-PHONES

BB - 14 BB -14 BB

RL- P - 5290

Fig . 92.— Cording diagram of complete transmitter and receiver connections in

the SCR - 130 set.

h . Connect the receptacle of the cord , type CD -90, to the two

plugs on the side of the set box marked “ + 12 ” and “ — 12 ” volts.

(It will only go on with the correct polarity .)

i. Connect two batteries , type BA -2 or type BA -8 , in series and

connect the positive terminal of the 45-volt battery thus formed to

the binding post on the edge of the panel marked " + 40." Connect

the negative terminal to the post marked “ — 40."

NOTE . — If the battery box, type BC -102, is used , then the BA - 8 batteries will

be placed in that box and connection made from them to the two plugs on

the side of the panel marked " + 40 ” and “ - 40 ” volts by means of the cord ,

type CD - 88 .

j. Plug one or two head sets , type P - 11, into the jacks provided

on the left side of the panel. (If head sets are to be used that do

not have plugs on the ends of their cords, they may be connected to

the two binding postsmarked " Aux. Tel.” )
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k . Connect the three 4 -volt storage batteries in series.

I. Check all connections to see that they are correct .

m . Connect the red terminal ofthe cord , type CD -90, to the posi

tive terminal of the 12 -volt battery formed by the three 4 -volt bat

teries in series and the black terminal of the cord to the negative

terminalof the 12 -volt battery .

n . See that the double- pole, single -throw switch on the dynamotor

panel is closed.

0. Put on one of the head sets and adjust it to fit the head com

fortably.

Question.

(42) Why is it necessary to have the “ T'rans.-Rec." switch open

as in Direction 3, a ?

Information .

To tune the receiver. - In tuning the receiver several different cases

will occur . They are as follows:

a . Tuning in a C . W . signal of known wave length .

b . Tuning in a damped wave signal of known wave length .

c. Tuning in a C . W . signal of unknown wave length .

d . Tuning in a damped wave signal of unknown wave length .

8 . To tune the receiver of the set to a C . W . signal of known wave

length proceed as follows. After the receiving side has been con

nected up as directed above :

a . Throw the “ Trans.-Rec.” switch to the “ Rec.” side.

6 . Place the “ Spk. Het." switch on “ Het.”

C. Set the “ LW -SW ” switch and the secondary condenser to the

desired wave length as given by the calibration of the set.

d . Vary the primary condenser until a distinct double click is

heard, and set the primary condenser about 5° to either side of the

point where this double click is heard .

e . The receiving side of the set should now be in tune on the de

sired wave length , but due to inaccuracies which may occur the set

ting may not be exact enough to pick up the signal sought. It is

therefore advisable to swing slowly the secondary condenser over

an arc of about 10° ( the middle point of which is the setting given

by the set's calibration, until the sought- for signal is heard .

f. Upon hearing the desired signal, stop turning the secondary

condenser by its knob and make the final accurate adjustment by

means of the small vernier knob located just under the secondary

condenser knob .
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g. A small further adjustment of the primary condenser may now

be made in order to increase the loudness of the signal.

9 . To tune the receiver to a damped wave signal ofknown wave

length proceed as follows:

a . Same as a above.

b . Sameas b above.

G . Same as c above.

d. Same as d above.

e. Place the “ Spk.-Het." switch on “ Spk .”

f. Same as e above.

g. Same as f above.

h . Same as g above.

10. To tune the receiver to a C . W . signal of unknown wave length

proceed as follows:

a . Same as a under Direction 4 .

6 . Same as b under Direction 4 . . .

C. Set the “ LW -SW ” switch on “ SW .” Set the secondary con

denser at about 5° and vary the primary condenser until the double

click is heard , indicating the primary circuit is in tune with the

secondary circuit.

NOTE.--- For every position of the secondary condenser there should be a cor

responding position of the primary condenser at which the primary or antenna

circuit is in tune with the secondary circuit. In searching for a signal of

unknown wave length the method should be to vary both condensers at the

same time, attempting at all times to keep the primary condenser close to

that point where its circuit is in tune with the secondary.

d . Starting with the secondary condenser at about 5° and the

primary condenser at the point where it is in tune, slowly turn both

condensers as outlined above, over their entire scale . Repeat this

several times until you are sure that the signal is not obtainable.

( The primary condenser should increase as the secondary is

increased .)

e. Set the “ LW -SW ” switch on “ LW ” and repeat d .

f. When the desired signal is found under either d or e , engage

the vernier knobs of the primary and secondary condensers and make

the final adjustments for a loud, clear signal for a readable pitch

with these knobs.

11. To tune the receiver to a damped wave signal of unknown

wave length for Direction 4 , proceed as follows :

a . Follow exactly the procedure outlined under Direction 3 until

the desired signal is found. When found, the natural tone of the

damped wave will be badly distorted .
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b. Throw the “ Spk. Het.” switch to “ Spk.” and if necessary re

tune slightly both the primary and secondary condensers. The

damped wave signal should now be heard with its natural tone but

much weaker than when heard under d .

NOTE. — Damped waves may be received with the “ Spk.-Het.” switch on “ Het.”

if the change in tone is not objectionable . The receiver will be far more

sensitive than with the switch on " Spk. ”

EXPERIMENT No. 2.

CALIBRATION OF THE RECEIVER SECONDARY .

Directions.

12. Erect two complete antenna systems, separated by about 300

yards, for the SCR - 130 set. On the first antenna ( set A ) connect

up, ready for transmission , one SCR - 130 set, and on the other

antenna another SCR -130 set ( set B ) which is to have its receiver

secondary calibrated .

13. Start transmitting with set A on 500 meters. Tune set B

to receive the signal. Set B is now tuned to receive 500 meters.

Read , in degrees, the setting of the secondary receiving condenser

and put it down in a table similar to the one shown below .

Wave length . Secondary condenser setting. Settings of SW -LW switch.

500 . .

3

.

600 .

550 . . . .

575.

625 .

650 .

675 . .

700.

725 .

750 .

775 .

800 . .

825 .

850 .

875 .

900 . .

925 .

950 .

975 .

1 , 000 . . .

1 ,025 . ..

1 ,050 . . .

1 ,075 . . . .

1 , 100 . .

.

1
1
1

Transmit with set " A " on 525 meters and again tune in with set

“ B ” and record the reading in the table. Continue this process in

steps of25 meters until the entire wave length range has been covered.

Information .

The SCR - 130 set must primarily receive from another SCR -130

set ; therefore it is desirable that its receiving side be calibrated with

an SCR - 130 transmitter . It would be easier to calibrate itby the use
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of a wave meter, but in that case the wave meter calibrations and

those of other SCR - 130 transmitters might not be identical. As a

variation of about 1° on the secondary condenser is sufficient to tune

outthe desired signal it may be seen that accuracy is very important.

• EXPERIMENT No. 3 .

CHECKING THE CALIBRATIONS OF THE TRANSMITTER OF SEVERAL SETS.

Information .

When three or more sets are to operate in a net it is very im

portant that the transmitting wave length calibrations of all of the

sets be identical; that is, any one set should receive all other sets

operating on the same wave length , on the same setting of the

secondary receiving condenser. In order to accomplish this it is

sometimes necessary to check or recalibrate all of the sets involved .

Although the oscillator of the SCR – 130 set is originally quite accu

rately calibrated , sometimes due to rough handling, or to other

causes, the calibrationsmay be thrown off.

Directions.

14 . Set up two antenna systems. Pick out one set to be known

as the “ master set ” and connect it up ready for transmitting to

one antenna. To the other antenna connect another set ready for

receiving. With the master set transmit successively on wave lengths

from 500 to 1,100 meters in steps of 25 meters.

15. Receive each of these transmissions on the other sets and fill

out accurately a table similar to the one shown below , showing all

receiving adjustments on which each of the transmissions is received .

Wave length . Primary condenser. Secondary condenser.
Setting of SW -LW

switch .

500 .

525 . . .

550 . . .

.

0
0

575 . . . .

600 . . . .

625 .

650 .

675 . . . .

700 .

725

.

0

.

750

775 . . .

800 . . . .

825 . . . . .

850 . . . .

875 . . . .

900 . . .

925 .

950 . . .

.

.

975 .

1, 000 .

1 ,025 .

1 , 050 . .

1 ,075 . .

1 , 100 . . . . . . .
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Disconnect the master set and place it aside. Connect, to the

antenna of the master set one of the sets whose calibrations have

been checked and start it transmitting on 500 meters according to

its new calibration . Tune in the transmitted signal with the re

maining receiving set. If it is received on the same adjustments

used for the master set when it was transmitting on 500 meters ,

then the 500-meter calibration of the set under test is correct. If

it is received on a different adjustment the calibration is inaccurate

and must be corrected .

16 . To do this, adjust the receiving sets to the settings or which

the master set was received on 500 meters. Gradually vary the

transmitted wave length of the set under test until it is heard by the

adjusted receiving sets. It will then be transmitting on 500 meters

by the calibrations of the master set. A piece of paper should be

pasted over the scale of the master oscillator and a mark made on

the paper exactly opposite the end of the pointer , this mark being

labeled " 500 " . The above process is repeated in steps of 25 meters

until the entire wave length range of the set has been covered. The

next set to be checked is then put through the same process.

EXPERIMENT No. 4 .

TUNING A SET HAVING A BURNTOUT ANTENNA AMMETER .

Directions.

17. Connect up the set properly for transmitting, and if the burnt

out antenna ammeter has not been short -circuited, do so with a piece

of fairly heavy copper wire. Throw the “ Trans.-Rec.” switch to the

“ Trans.” and hold down the key .

METHOD “ A.”

Slowly turn the antenna variometer (with the wave length vario

meter set at the desired wave length ) until on listening to the dyna

motor a very perceptible slowing up is noticed . As the antenna

variometer is still further turned the dynamotor will again increase

its speed . At the position of the antenná variometer half way be

tween the points where the slowing up is first noticed and where

the dynamotor again speeds up, the antenna circuit is approximately

in tune with the master oscillator circuit. The set is then trans

mitting fairly well on the desired wave length .

METHOD “ B."

Light and adjust the lamp on an SCR -95 wave meter and couple

the wave meter to the master oscillator circuit of the set by holding
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the side of the wave meter marked " Plane of coil ” against theknob

of the wave length variometer. Start the set transmitting and close

the key. Set the wave meter to the desired wave length and vary

the wave length variometer until the wave meter lamp burns bright

est . Then , without disturbing the adjustments of either the wave

meter or the wave length variometer, move the wave meter over and

couple it to the antenna circuit by wrapping one or two turns of

the lead - in wire around it. Slowly turn the “ Antenna tuning ” va

riometer until the wave meter lamp again indicates that the circuits

are in tune. The set is then transmitting on the desired wave length

with all circuits in tune.

Information .

With the SCR 127 and 130 sets, tuning the set to transmit on

a given wave length is entirely dependent on readings of the an

tenna ammeter. Accordingly some method becomes necessary to

tune the set when this meter is out of service . Of the two methods

given, the first may be employed with no additional apparatus and

will give fairly good results. The second method is dependent on

the availability of an SCR -125– A wave meter, but when properly

used will give excellent results. Sometimes, in using the second

method , trouble is experienced in getting an indication that the cir

cuits are in tune with the wave meter coupled to the wave length

variometer. This is due to weak oscillations in the oscillator tube

of the set and may be overcome by tuning the set by the first method

and then coupling the wave meter to the antenna circuit for the

final adjustment. It is to be remembered that the calibrations on

the SCR -125– A wave meter and themaster oscillator variometer may

not be the same, due to inaccuracies in manufacture, and therefore

a set transmitting on , say, 800 meters by the wave meter may not

be on exactly the same wave length as one which was set by the

calibrations on the set. It will be noticed that in both of the above

methods the calibrations on the set are used in determining the

wave length . In general, the calibrations on the set are more accu

rate than those on the SCR - 125- A wave meter.
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THE SCR – 127 SET.

Equipment.

1 set, type SCR - 127 less the following equipment :

3 cincha bands, type ST- 7.

1 equipment, type LE - 1.

3 frames, type M - 1.

6 straps, with snap hooks at each end .

1 wave meter, type SCR - 125 – A .

1 head set, type P - 11.

GENERAL CONSTRUCTION OF THE SCR-127 SET.

Information .

The SCR - 127 set is designed to transmit and to receive continu

ous wave radio telegraph signals. It is intended for communication

between cavalry organizations and is built to be packed and trans

ported on mules. The wave length range for both transmitting and

receiving is from 550 to 1,100 meters.

The transmitting and receiving circuits are connected to the an

tenna, as desired, by a triple -pole, double -throw switch , mounted on

the front of the set box panel. (See Fig . 84.)

Directions.

1. Place the set box type BC-7 on some convenient support. Un

fasten the three latches and lower the front door. (See Fig . 84 .)

Study the various controls on the panel and their markings. Notice

the four large tuning knobs on the lower edge of the panel.

Questions.

( 1) Which current does the ammeter on the panel read ?

( 2 ) Locate the “ antenna tuning ” and the “ transmit ” wave length

control knobs. What is the purpose of the small knob located be

neath the “ antenna tuning ” knob ?

( 3 ) What is the purpose of the lever located beneath the transmit

wave length knob ?

(4 ) Locate the antenna and ground binding posts.

(5 ) For what are the binding posts on the right-hand side of the

panel used ?

Information .

Four VT-2 vacuum tubes are used in the transmitter of the SCR

127 . One of the tubes is used as an oscillator or generator of elec

trical impulses. The other three tubes, connected in parallel, are
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11a used .

used to amplify the impulses generated by the oscillator tube. In

this way the power supplied to the antenna is more than that

generated by one tube. In addition , the antenna in no way affects the

frequency of the impulses generated by the oscillator tube so that

the wave length on which the set transmits is entirely independent

of the antenna used .

The vacuum tube circuit of the transmitter is inductively coupled

to the antenna circuit. (See Fig . 85.)

The wave length of the transmitter is controlled by a variometer

which is located in the right of the set box. The antenna circuit

is tuned by a variometer located at the left of the set box. When

the “ Transmit Wave length ” variometer is adjusted to a certain wave

length , it is necessary to tune the antenna circuit to this wave length .

When the two circuits are in tune the “ Antenna Current ” meter will

give the highest reading.

Directions.

2. Remove the four screwsholding the two brackets to the operat

ing table formed by the front of the set box and allow the front

to drop. Remove the leads from the binding posts marked " Key "

at the lower right-hand side of the panel. Release the latches at

the top and pull the panel out; then with an outward and upward

motion remove the panel and the attached parts from the box. This

leaves all the parts exposed as in Fig. 86 . From the diagram

( Fig. 87 ) and the set box itself answer the following questions.

Questions.

(6 ) Where is the antenna tuning variometer ? How is it con

structed ? Is it in the circuit when receiving ?

(7) Where is the wave-length change variometer ? What is its

use ?

(8 ) Where is the transformer which couples the antenna circuit

with the power amplifier? Does it use fixed or variable coupling ?

Is it inductively or directly coupled ?

( 9) Which is the oscillator tube socket?

( 10 ) What is the purpose of the switch in parallel with the re

sistance Rg? ( See Fig. 87.)

(11) How many of the transmitting tubes are used as amplifiers?

( 12 ) Which of the transmitting tubes have their plates in

parallel ?

(13 ) In what circuit is the key ?
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( 14 ) In what circuit is the ammeter ?

( 15 ) Is the frame of the set grounded ?

( 16 ) Is there any grid leak in the transmitting tube circuit ?

(17 ) How is the change from transmit to receive made?

Information.

Power is supplied to the transmitter of the set by the hand

driven generator , typeGN- 29. (See Fig. 93.) This unit consists of

Removable

Cranks

s

Voltage

Regulator
Gear Case

Fly Wheel

Receptacle

for Connections

RL - P - 5159

Fig . 93. - Hand-driven generator, type GN - 29.

a double current generator supplying direct current at 8 volts and

at 350 volts pressure. The 8 -volt side of the generator is used to

light the filaments of the transmitting tubes, while the 350-volt side

supplies the plate current for the same tubes. When the set box,

type BC _ 7, is used in the SCR -130 set , 12 volts are supplied to the

transmitting tube filaments ; while as stated above, only 8 volts are

supplied when used in the SCR - 127 set. To make up for this differ

ence in voltage the switch Sz (Fig . 87) must be closed when the set

box is used with the hand generator and opened when used in the
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SCR - 130 set. The generator is driven through a train of gears at high

speed. The gear train is turned by two cranks which are slipped on

the squared shaft protruding from the sides at the top of the gear

box. The cranks should be placed on this shaft so that they are

opposite each other as shown in Fig . 93. Two men standing be

side the generator, but facing in opposite directions, operate the

cranks, one man at each crank. Marked on the top of the gear box

of the generator is an arrow which shows the direction in which the

cranks are to be turned . For the proper operation of the generator

the cranks should be turned at a steady speed of not less than 35

revolutions per minute. Mounted on the side of the generator is a

voltage regulator. The purpose of this regulator is to hold the

voltage of the generator constant over a wide range of speed . It

will do very well at crank speeds from 35 to 60 revolutions per

minute, but at speeds under 35 revolutions per minute the voltage

of the generator is too low and can not be brought up by the regula

tor. The high and low voltage sides of the hand generator are con

nected to the set box by two cords having plugs which are not inter

changeable and can be inserted only with the correct polarity . It is

therefore impossible to make wrong connections. The jacks in which

these plugs fit are mounted in the frame of the generator and properly

marked. The remaining plugs on the two cords contain two holes

which fit the connecting pins on the edge of the set box. In operating

the set the generator should be brought up to proper speed before

any load is placed on it.

Directions.

3 . Set up the hand generator on its stand and using the proper

cords connect it to the set box . Open the panel of the set box and

insert fourtubes, type VT- 2 , in the transmitting tube sockets. Con

nect a voltmeter, type 1- 10, to the two binding posts corresponding

to the two pins on the edge of the panel on which the plug of the

low voltage lead of the generator fits. Be sure that the connections

are correct in polarity .

4 . Open the “ Trans.-Rec." switch on the panel and have two men

turn the hand generator cranks at 25 revolutions per minute . Read

the voltage as indicated by the type 1– 10 voltmeter. Close the

“ Trans.-Rec.” switch to the “ Trans." side of the switch . Press the

key and again read the voltage .

5. Repeat the above for each of the following crank speeds, put

ting down your results in a rough table : 30, 35, 40, 45, and 50.
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Questions.

( 18 ) Was the voltage high enough to light the tube filaments

properly at a crank speed of 25 revolutions per minute ?

( 19) What change took place in the voltage reading when the

“ Trans.-Rec.” switch and the key were closed ?

(20) With the “ Trans.-Rec.” switch and the key closed when the

crank speed was changed from 35 to 50 revolutions per minute, was

there much change in the voltage?

(21) Did the generator turn much harder when the “ Trans.

Rec.” switch and key were closed than when they were open? Why ?

(22 ) Should the “ Trans.-Rec.” switch be closed before or after

the generator has reached full speed ? Why ?

(23) How many revolutions does the generator make for a com

plete revolution of the crank ?

THE RECEIVER OF THE SCR - 127.

Information.

The receiver of the SCR - 127 is of the inductively coupled type.

In a latermodel, however, conductive coupling as well as the second

ary. receiving coil, is provided in the plate circuit of the detector

tube for the reception of continuous wave signals. When it is

desired to receive spark signals the tickler coil is cut out of the

circuit by means of a switch marked “ Spk - Het ” located on the

panel of the set box. The abbreviation “ Het.” stands for “ Hetero

dyne," meaning that the circuit is adjusted for continuous wave

reception . ( See Fig . 88.)

The primary circuit is tuned by adjusting the variable condenser

which is in series with the primary coil and by adjusting the amount

of inductance in the primary coil. The primary coil has one tap

which is connected to a switch on the panel of the set box. When

the switch is thrown to “ SW ” (short wave) only part of the

coil is in use , and when thrown to “ LW ” (long wave) the entire

coil is in use. The secondary circuit is tuned by adjusting the

variable condenser, connected across the secondary coil. In a later

model of the SCR -127 set the secondary coil also has one tap which

is connected to the same switch provided for the primary coil. This

is so arranged that when the switch is in the position “ SW ” only

parts of each of the primary and secondary coils are in use. When

it is in the “ LW ” position the entire circuits of the primary and

secondary coils are in use.
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Directions.

6 . Note carefully all of the receiver controls on the panel of

the set box.

Questions.

( 24 ) Locate the primary and secondary condenser controls. How

are the scales marked ?

(25) What is the purpose of the small knobs located beneath

the large condenser control knobs?

(26) To which side must the large three-pole switch be thrown

when using the set as a receiver ?

( 27 ) Locate the “ SW - LW " switch . What is the purpose of

this switch ?

(28 ) Locate the “ SP -Het ” switch. What is the purpose of this

switch ?

(29) For what are the binding posts located at the left of the

panel used ?

Information .

Two stages of audio frequency amplification are provided in the

receiver, the coupling between stages being provided by audio fre

quency transformers. The receiving tube sockets are for the stand

ard base receiving tubes, but adapters are provided and VT- 5 tubes

are used . ( See Fig. 94.)

The VT -5 tube is used on account of the fact that its filament may

be lighted for a long time on one battery, type BA -10, and there

fore do away with storage batteries for lighting the receiving tube

filaments. In this set the three receiving tubes used have their fila

ments in series so that three batteries, type BA - 10 , connected in

series , are required to light the filaments of the receiving tubes.

Set box, BC - 7 , is used both in the SCR - 127 and 130 set. In the

latter set the voltage supplied to the receiving tubes is 12 volts,

while in the former it is only 4 .5 volts. Accordingly , somemeans

must be provided to keep the filament circuit of the receiving tubes

separate from any higher voltage circuit when the set box is used in

the SCR -127 set. This is accomplished by opening the switch Sg.

( Fig . 87.)

Directions.

7. Observe the various receiver parts mounted back of the set

box panel. As far as possible , trace the wiring of the receiver

using the wiring diagram shown in Fig . 88 .

170



UNIT OPERATION No. 18 .

STUDENTS MANUAL FOR ALL ARMS. Page No. 7 .

Questions.

( 30 ) Locate the receiving tube sockets. Which is the detector

tube socket ? Which are the amplifier tube sockets ?

( 31 ). Where are the fixed resistances that are in series with the

receiving tube filaments ?

( 32 ) Where is the primary receiving inductance ? How many

taps are taken from it? To what do they go on the panel ?

(33) Where is the secondary receiving inductance? Is it coupled

inductively or conductively with the primary ? Is the coupling

variable or fixed ?

RL-PŽILO

Fig . 94. - The type VT-5 vacuum tube.

(34 ) Where is the tickler coil? Where are its terminals ? Is it

fixed in position with respect to the secondary ?

( 35 ) How many head sets can be connected to this set ?

(36 ) What is the plate potential of the receiving tubes? Of the

transmitting. tubes ?

(37) How are the filaments of the receiving tubes connected ?

Of the transmitting tubes ?

(38) Where are the audio frequency transformers?
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Information .

Power for the receiver is supplied entirely by dry cells so that

no storage batteries are needed . This is made possible by the fact

that the normal filament current of the VT- 5 tube is 0.2 of an

ampere, and that this amount of current can be supplied by the dry

cell for some length of time. The battery box, type BC - 102 (see

Fig. 89 ) is designed to carry 12 batteries, type BA - 10. Three

of these batteries are connected in series and used to supply the

filament current to the VT-5 tubes. The remaining nine batteries

are spares and are used as needed . The plate current for the re

ceiving tubes is supplied by two batteries , type BA - 8 in series.

Space is provided in the battery box for carrying type BA -8 bat

teries, the two in use and two spares. The negative side of the

45-volt plate battery is connected to the negative side of the filament

battery so that only one lead is needed to connect this point to the

set box . The cord provided for connecting the battery box to the

set box consists of three braid -covered wires, one for the common

lead mentioned above, one for the positive 45 -volt connection , and

one for the positive filament connection . This cord has a plug on

one end which fits on three pins extending out from the edge of

the set box. Terminals are provided on the other end of the cord

for connecting to terminals in the battery box. A small groove is

provided in the end of the battery box through which this cord may

be laid when the lid of the battery box is closed . The compart

ments of the battery box not used for batteries are to be used for

carrying tubes, head sets, etc.

Directions.

8 . Place the battery box type BC- 102 on some convenient support.

Release the catches on the sides of the box and drop down the front

cover. Notice the positions of the batteries and parts (including

spare parts) .

Questions.

(39) Where are the terminals to which the BA - 10 batteries are

connected ?

(40) Where are the terminals to which the BA -8 batteries are

connected ?

(41) How are the BA - 10 cells held in place?

(42) Where are spare vacuum tubes kept ?

(43) Is it possible to close the cover of the battery box when the

battery cord is connected from the box to the receiver ? Explain

your answer.
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EXPERIMENT No. 1.

TO CONNECT UP AND TUNE THE SCR- 127 SET.

Information.

In connecting up the SCR -127 set, ready for operation , there are

two main divisions of the work ; namely , connecting the set as a

receiver and connecting the set as a transmitter. The set may be

connected up as a transmitter without fully connecting it up as a

receiver and vice versa. In like manner the tuning of the set as a

transmitter differs from the tuning of the set as a receiver. A defi

nite method should be followed in doing all these things.

Directions.

9 . To connect up the set as a transmitter. - Erect the set box on its

legs. The set box should be so placed that the antenna and ground

leadswill easily reach the proper binding posts on the panel. Place

the hand generator on the right side of the set box and the battery

box on the left.

Alo Open up the front cover of the set box, pull down on the catches

which hold the panel closed , and open the panel.

b . Insert four VT-2 tubes in the four transmitting tube sockets in

the set. Close switch “ Sz." (Fig. 87.)

c. Close the panel, being sure that the catches are properly locked ,

and open the “ Trans.-Rec." switch so that it does not make contact

on either side.

d . Connect the high voltage generator lead to the two pinsmarked

“ + 350 ” and “ — 350."

'e . Connect the low voltage generator lead to the two pins marked

“ + 12 ” and “ — 12 ” volts.

f. Connect theantenna lead-in wire to the post marked " Ant ”

g . Connect the wire from the counterpoise or other ground system

used to the post marked " Gnd ."

Questions.

(44) Why is it necessary to follow certain steps in their proper

order when connecting up the SCR -127 set ?

(45) Why is it important to have the connecting leads connected

with proper polarity ? Can this be done incorrectly ? If so, how ?

Directions.

( 10 ) To tune the transmitter. The next step , after having made

all of the connections as previously given , is to tune the transmitting
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side to the desired or specified wave length. In order to do this prop

erly the following steps are gone through :

a . Turn the “ Transmit Wave Length ” pointer to exactly the desired

wave length and lock it in that position by means of the small lever

under the knob.

b . Have the generator cranks turned at 35 to 40 revolutions per

minute.

c. Throw the “ Trans.-Rec.” switch to the “ Trans." side. The fila

ments of the VT- 2 tubes should glow a dull red .

d . Close the key.

e . Turn the “ Antenna Tuning ” knob slowly and watch the antenna

ammeter. As the knob is turned the ammeter will start indicating

and will gradually increase in reading up to a certain point. As the

knob is turned still further the reading ofthe ammeter will decrease .

That position ofthe “ Antenna Tuning” knob which gives the greatest

reading on the antenna ammeter is the correct adjustment. The final

adjustment to obtain the greatest reading should be made with the

small knob just under the “ Antenna Tuning” knob. This small knob

is a vernier or fine adjustment of the larger knob .

f. Open the key.

g. Open the “ Trans. Rec.” switch and have the generator stopped .

The set is now adjusted for transmitting on the wave length to which

the pointerof the “ Transmit Wave Length” adjustment is set.

Questions.

(46 ) Why is the “ Transmit Wave Length ” pointer locked after

it is set to the desired wave length ?

(47 ) How long did it take the men turning the generator to bring

it up to the required speed ?

(48) Why is it necessary to adjust the “ Antenna Tuning ” knob

so that a maximum reading occurs on the ammeter ?

Directions.

11. To connect up the set as a receiver.-- After having made all of

the connections given under the paragraphs entitled “ To Connect

Up the Set as a Transmitter," the following additional connections

will be needed in order that the receiving side of the set maybe ready

for operation :

a . Open the panel to the set and insert three VT-5 tubes and

adapters in the receiving tube sockets. (Be sure that the “ Trans.

Rec.” switch is open .)

6 . Open the switch S . (Fig . 87) and close the panel, being sure

that it locks into place.
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C. Open the battery box, type BC - 102, and then remove the lid

of the “ B ” battery compartment, placing the box so that it appears

as in Fig . 89. Insert a battery , type BA -8, in the lower of the

“ B ” battery compartments. The battery should be inserted with its

top up and with thenegative lead toward the back of the box. Guide

the negative lead through the hole in the bottom of the right side of

the compartment and pull the battery up aganst that side. Insert

another battery, type BA -8 , in the upper “ B ” battery compartment

with its top down and with the positive lead toward theback of the

box. Guide the positive lead through the hole in the bottom of the

right side of the compartment and pull the battery up against that

side of the compartment. Connect the positive and negative leads

coming through the holes to the binding post marked " Black — ”

“ Red + .” Connect the remaining red lead to the post marked

“ + 40 V Red ” and the remaining black lead to the post marked

6 — 40 V Black .” When spare batteries, type BA -8 , are carried, they

are placed alongside the two just connected in the “ B ” battery com

partment. Replace the cover to the “ B ” battery compartment.

d . After having prepared six cells, type BA - 10 , for service , place

them in the upper long narrow compartment in the battery box .

Numbering the six cells from left to right, connect them in series

parallel as follows, using pieces of insulated wire cut to the necessary

lengths :

( 1 ) Carbon of No. 1 to carbon of No. 4 .

( 2 ) Zinc of No. 1 to carbon of No. 2.

(3 ) Zinc of No. 2 to carbon ofNo. 3 .

( 4 ) Zinc ofNo. 3 to zinc of No. 6 .

(5 ) Carbon of No. 4 to wing nut back of binding post

marked “ Carbon + ."

(6 ) Zinc of No. 4 to carbon of No. 5.

( 7 ) Zinc of No. 5 to carbon of No. 6 .

(8 ) Zinc of No. 6 wing nut back of binding post marked

“ Zinc — ,"

NOTE . - If only three cells are used , connect them in series and make con

nections to the wing nut terminals with proper polarity. The remaining cells

should be left disconnected as spares.

When the six cells, type BA - 10, have been connected as described

above clamp them in place by means of the wooden rod which fits

over their tops . If spare batteries, type BA - 10, are to be carried ,

they should be placed in the lower compartment and clamped in

place with the wooden rod provided .
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e. The cord , type CD –88, has a connecting block on one end and

three leadsof different colors on the other end . Connect the red and

white lead to the binding post marked " + 40 V Red,” the white

lead to the post marked “ Carbon + ," and the black lead to the post

marked “ Zinc - " Lay the cord in the groove in the upper edge

of the right side of the battery box and close the lid of the box,

clamping it shut.

f. Plug the connecting block of the cord , type CD - 88, on the

three pins marked " + 40 V ," “ + Fil.," and " - Fil." into the recep

tacle on the left edge of the panel of the set box.

g . Plug one or two head sets, type P - 11, into the jacks provided

on the left side of the panel. (If available head sets are not pro

vided with cord plugs, the cord clips may be connected to the two

binding posts marked “ Aux. Tel.")

h . Put on one of the head sets and adjust it to fit the head com

fortably .

i. If the receiving side only of the set is to be used, omit the items

given under b , c, d , and e, in Direction 9 .

12 . To connect up the setboth as a transmitter and as a receiver.

After the set has been properly erected :

a . Open up the front cover of the set box , pull down on the catches

holding the panel closed , and open the panel.

b . Insert four VT-2 tubes in the transmitting tube sockets and

three VT-5 tubes and adapters in the receiving tube sockets. Close

switch S , and open switch S . (Fig. 87 .)

c. Close the panel, being sure that the catches are properly locked ,

and open the “ Trans.-Rec.” switch so that it does not make contact

on either side.

d . Connect the high voltage generator lead to the pins marked

66 + 350 ” and “ - 350." .

e. Connect the low voltage generator lead to the two pins marked

66 + 12 ” and “ — 12 ” volts.

f. Connect the antenna lead -in wire to the post marked " Ant.”

g . Connect the wire from the counterpoise, or other ground system

used, to the post marked “ Gnd.”

h . Open the battery box, type BC- 102, and then remove the lid of

the “ B ” battery compartment, placing the box so that it appears as

in Fig . 89. Insert a battery , type BA -8 , in the lower of the “ B ” bat

tery compartments. The battery should be inserted with its top up

and with the negative lead toward the back of the box. Guide the

negative lead through the hole in the bottom of the right side of the
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compartment and pull the battery up against that side. Insert an

other battery, type BA -8, in the upper “ B ” battery compartment

with its top down and with the positive lead toward the back of the

box. Guide the positive lead through the hole in the bottom of the

right side of the compartment and pull the battery up against that

side of the compartment. Connect the positive and negative leads

coming through the holes to the binding post marked “ Black — ”

“ Red + ” . Connect the remaining red lead to the post marked

" + 40 V Red ” and the remaining black lead to the post marked

66 40 V Black .” When spare batteries, type BA -8 , are carried, they

are placed alongside the two just connected in the “ B ” battery com

partment. Replace the cover to the “ B ” battery compartment.

į. After having prepared six cells, type BA - 10 , for service , place

them in the upper long narrow compartment in the battery box.

Numbering the six cells from left to right connect them in series

parallel as follows, using pieces of insulated wire cut to the necessary

lengths:

( 1 ) Carbon of No. 1 to carbon ofNo. 4 .

( 2 ) Zinc of No. 1 to carbon ofNo. 2 .

( 3 ) Zinc of No. 2 to carbon of No. 3.

( 4 ) Zinc of No. 3 to zinc of No. 6 .

(5 ) Carbon of No. 4 to wing nut back of binding post marked

“ Carbon + ."

(6 ) Zinc ofNo. 4 to carbon of No. 5.

( 7 ) Zinc of No. 5 to carbon ofNo. 6 .

(8 ) Zinc of No. 6 wing nut back of binding post marked

“ Zinc — .”

Nore. -- If only three cells are used, connect them in series and make connec

tions to the wing -nut terminals with proper polarity. The remaining cells

should be left disconnected as spares.

When the six cells, type BA - 10 , have been connected as described

above, clamp them in place by means of the wooden rod which fits

over their tops. If spare batteries, type BA - 10 , are to be carried ,

they are placed in the lower compartment and clamped in place with

the wooden rod provided .

9. The cord, type CD -88, has a connecting block on one end and

three leads of different colors on the other end. Connect the red

and white lead to the binding post marked “ + 40 V Red.” , the

white lead to the post marked “ Carbon + ,” and the black lead to

the postmarked “ Zinc " Lay the cord in the groove in the upper

edge of the right side of the battery box and close the lid of the box,

clamping it shut.
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k . Plug the connecting block of the cord , type CD -88 , on the three

pins marked “ + 40 V ” , “ + Fil.,” and “ - Fill.” into the receptacle

on the left edge of the panel of the set box.

1. Plug one or two head sets, type P - 11, into the jacks provided

on the left side ofthe panel. (If head sets are to be used not having

plugs on the end of their cords they may be connected to the two

binding posts marked “ Aux. Tel.” )

m . Check all connections to see that they are correct.

n . Put on one of the head sets and adjust it to fit the head com

fortably.

Question.

(49) Why is it necessary to have the “ Trans.-Rec.” switch open

as in Direction 11, a ?

Information.

To tune the receiver. - In tuning the receiver several different

cases will occur. They are as follows:

a . Tuning in a C . W . signal of known wave length .

6 . Tuning in a damped wave signal of known wave length .

C . Tuning in a C . W . signal of unknown wave length.

d . Tuning in a damped wave signal of unknown wave length .

Directions.

13 . To tune the receiver of the set to a C . W . signal of known

wave length proceed as follows. After the receiving side has been

connected up as directed above :

a . Throw the “ Trans.-Rec.” switch to the “ Rec.” side.

b . Place the “ Spk. Het.” switch on “ Het.”'

c. Set the “ LW -SW ” switch and the secondary condenser to the

desired wave length as given by the calibration of the set.

d . Vary the primary condenser until a distinct double click is

heard , and set the primary condenser about 5° to either side of the

point where this double slick is heard .

e. The receiving side of the set should now be in tune on the de

sired wave length , but due to inaccuracies which may occur, the set

ting may not be exact enough to pick up the signal sought. It

is therefore advisable to swing the secondary condenser slowly over

an arc of about 10° ( the middle point of which is the setting given

by the calibration of the set) until the sought- for signal is heard.

f. Upon hearing the desired signal, stop turning the secondary

condenser by its knob and make the final accurate adjustment by

means of the small vernier knob located just under the secondary

condenser knob .
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g . A small further adjustment of the primary condensermay now

bemade in order to increase the loudness of the signal.

14 . To tune the receiver to a damped wave signal of known wave

length proceed as follows:

d . Same as a above.

b . Same as b above.

C. Same as c above.

d . Same as d above.

e . Place the " Spk . Het.” switch on “Spk.”

f. Same as e above.

g . Same as f above.

h . Same as g above.

15. To tune the receiver to a C . W . signal of unknown wave length

proceed as follows:

a . Same as a under Direction 12 .

b . Same as b under Direction 12 .

C. Set the “ LW -SW ” switch on "SW .” Set the secondary con

denser on about 5° and vary the primary condenser until the double

click is heard , indicating that the circuits are in tune.

NOTE. -- For every position of the secondary condenser there should be a corre

sponding position of the primary condenser at which the primary or antenna

circuit is in tune with the secondary circuit. In searching for a signal of

unknown wave length , the method should be to vary both condensers at the

same time, attempting at all times to keep the primary condenser close to that

point where its circuit is in tune with the secondary.

d . Starting with the secondary condenser at about 5° and the

primary condenser at the point where it is in tune, slowly turn both

condensers, as outlined above, over their entire scale. Repeat this

several times until you are sure that the signal is not obtainable.

(The primary condenser should increase as the secondary is in

creased.)

e. Set the “ LW -SW " switch on “ LW ” and repeat d .

f. When the desired signal is found under either d or e, en

gage the vernier knobs of the primary and secondary condensers

and make the final adjustments for a loud, clear signal of a read

able pitch with these knobs.

16 . To tune the receiver to a damped wave signal of unknown

wave length , proceed as follows: ,

a. Follow exactly the procedure outlined under Direction 11 until

the desired signal is found. When found, the natural tone of the

damped wave will be badly distorted .

6 . Throw the “ Spk . Het.” switch to “ Spk." , and , if necessary, re

tune slightly both the primary and secondary condensers. The
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damped wave signal should now be heard with its natural tone, but

much weaker than when heard under a .

NOTE.— Damped waves may be received with the “ Spk.-Het.” switch on

“ Het." , if the change in tone is not objectionable . The receiver will be far

more sensitive than with the switch on " Spk."

EXPERIMENT No. 2.

CALIBRATION OF THE RECEIVER SECONDARY.

Directions.

17. Erect two complete antenna systems, separated by about 300

yards, for the SCR - 127 set. On the first antenna (set A ) connect

up, ready for transmission , one SCR - 127 set, and on the other

antenna another SCR - 127 set ( set B ) which is to have its receiver

secondary calibrated.

18 . Start transmitting with set A on 500 meters. Tune set B to

receive the signal. Set B is now tuned to receive 500 meters. Read

in degrees the setting of the secondary receiving condenser and put

it down in a table similar to the one shown below .

Wave length . Secondary condenser setting. Setting ofSW -LW switch .

.
.

.
.

.
..

..
. .

500 .

525 . . .

550

575 .

600 .

625 .

650 .

675 . . . .

700 . . .

725 . . .

750 . . . .

775

800 . . .

825
850

875 .

900 .

925 .

950 .

975 . . . . .

1 ,000

1 ,025 .

1 ,050 .

1 ,075 . .

1 , 100 .

..

.

Transmit with set “ A ” on 525 meters and again tune in with set

“ B .” Record the reading in the table. Continue this process in

steps of 25 meters until the entire wave length range has been

covered .

Information .

The SCR - 127 set must primarily receive from another SCR - 127

set ; therefore it is desirable that its receiving side be calibrated with

an SCR - 127 transmitter. It would be easier to calibrate it by the
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use of a wave meter, but in that case the wave meter calibrations

and those of other SCR - 127 transmitters might not be identical.

As a variation of about 1° on the secondary condenser is sufficient

to tune out the desired signal it will be seen that accuracy is very

important.

EXPERIMENT No. 3.

CHECKING THE CALIBRATION OF THE TRANSMITTERS OF SEVERAL SETS.

Information.

When three or more sets are to operate in a net it is very impor

tant that the transmitting wave-length calibrations of all of the sets

shall be identical; that is, any one set should receive all other sets

operating on the same wave length , on the same setting of the sec

ondary receiving condenser. In order to accomplish this it is some

times necessary to check or recalibrate all of the sets involved .

Although the oscillator of the SCR -127 set is originally quite accu

rately calibrated , sometimes, due to rough handling, or to other

causes, the calibrations may be thrown off.

Directions.

19. Set up two antenna systems. Pick out one set, to be known

as the “ master set," and connect it up to one antenna ready for trans

mitting. To the other antenna connect another set ready for

receiving. With the master set transmit successively on wave

lengths from 500 to 1,100 meters in steps of 25 meters.

20. Receive each of these transmissions on the other sets and fill

out accurately a table similar to the one given below , showing all

receiving adjustments on which each of the transmissions is received .

Wavelength . Primary condenser. Secondary condenser.
Setting ofSW -LW

switch .

.
.

500 . . .

525 . . .

550 . .

575 . . . .

600 . . . .

625 .

650 .

675 . . . .

700 . . . . .

725 . . . .

750 .

775 . .

800 .
825 . . . .

850 . . . . .

875 .

900 . .

•
•

•

.

925 . . .

950 . . .

975 .

1 ,000 .

1 ,025 .

1 ,050 .

1,075 ,

1 , 100 . .
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Disconnect the master set and place it aside . Connect to the

antenna of the master set one of the sets whose calibrations have

been checked and start it to transmitting on 500 meters according

to its new calibration . Tune in the transmitted signal with the

remaining receiving set. If it is received on the same adjustments

used for the master set when it was transmitting on 500 meters,

then the 500 -meter calibration of the set under test is correct. If it

is received on a different adjustment, the calibration is inaccurate

and must be corrected .

21. To do this, adjust the receiving sets to the settings on which

the master set was received on 500 meters. Gradually vary the

transmitted wave length of the set under test until it is heard by

the adjusted receiving sets. It will then be transmitting on 500

meters by the calibrations of the master set. A piece of paper

should be pasted over the scale of the master oscillator and a mark

made on the paper exactly opposite the end of the pointer, this

mark being labeled “ 500 " . The above process is repeated in steps

of 25 meters until the entire wave length range of the set has been

covered. The next set to be checked is then put through the same

process.

EXPERIMENT No. 4 .

- TUNING A SET HAVING A BURNED OUT ANTENNA AMMETER.

Directions.

22. Connect up the set properly for transmitting, and if the burned

out antenna ammeter has not been short- circuited, do so with a piece

of fairly heavy copper wire . Throw the “ Trans. Rec .” switch to

“ Trans.” , have the generator turned, and hold down the key.

METHOD “ A ” .

Slowly turn the antenna variometer (with the wave length vario

meter set at the desired wave length ) until the men turning the gen

erator notice a very perceptible increase in the load . As the antenna

variometer is still further turned the generator load will again become

lighter. At the position of the antenna variometer half way between

the points where the increased load is first noticed and where the load

again becomes lighter, the antenna circuit is approximately in tune

with the master oscillator circuit. The set is then transmitting fairly

well on the desired wave length.

METHOD “ B ” .

Light and adjust the lamp on an SCR - 125- A wave meter and

couple the wave meter to the master oscillator circuit of the set by
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Wallo
n .

holding the side of the wave meter marked " Plane of Coil ” against

the knob of the wave length variometer. Start the set to transmit

ting and close the key. Set the wave meter to the desired wave

length and vary the wave length variometer until the wave meter

lamp indicates that the circuits are in tune. Then , without disturb

ing the adjustments of either the wave meter or the wave length

variometer, move the wave meter over and couple it to the antenna

circuit by wrapping one or two turns of the lead- in wire around it.

Slowly turn the “ Antenna Tuning " variometer until the wave meter

lamp again indicates that the circuits are in tune. The set is then

transmitting on the desired wave length with all circuits in tune.

Information .

With the SCR -127 and 130 sets, tuning the set to transmit on a

given wave length is entirely dependent on readings of the antenna

ammeter. Accordingly, somemethod becomes necessary to tune theset.

when this meter is outof service. Of thetwo methods given , the first

may be employed with no additional apparatus and will give fairly

good results. The second method is dependent on the availability of

an SCR - 125– A wave meter, but when properly used will give excel

lent results. Sometimes, in using the second method; trouble is ex

perienced in getting an indication that the circuits are in tune, with

the wave meter coupled to the wave length variometer. This is due

to weak oscillations in the oscillator tube of the set and may be over

come by tuning the set by the first method and then coupling the

wavemeter to the antenna circuit for the final adjustment. It is to be

remembered that the calibrations on the SCR - 125 – A wave meter and

the master oscillator variometer may not be the same, due to inac

curacies in manufacture , and therefore a set transmitting on, say, 860

meters by the wave meter, may not be on exactly the same wave

length as one which was set by the calibrations on the set. It will

be noticed that in both of the above methods the calibrations on the

set are used in determining the wave length . In general, the calibra

tions on the set are more accurate than those on the SCR - 125 - A

wave meter.
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THE SCR -77- A LOOP SET.

Equipment.

1 set box, type BC -9.

1 equipment box, type BE -48.

1 loop , type LP.

1 battery case, type CS_ 17.

1 head set, type P - 11.

6 tubes, type VT -1 (two good oscillators) .

9 batteries,type BA - 2.

1 battery, type BB -41.

Information.

The SCR -77- A set (see Fig . 95 ) provides undamped or continuous

wave, two way, telegraph communication over the distances ordina

rily separating regiments and battalions. The wave length range

of the set, both transmitting and receiving, is from 74 to 76 meters.

Within this range of two meters it is possible to work on nine differ

ent wave lengths without interference .

RL- P - 2143

Fig. 95. — The SCR -77 - A loop set.
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The type of antenna used with the SCR - 77 - A set is called a loop

antenna. This consists of a single turn ofmetallic tubing the ends

of which are provided with suitable connection lugs for mounting

the loop on the set box and making contact to the circuits in the

box. The loop is assembled in three sections which are joined to

gether by bolts and wing nuts. Each section is hinged so that it may

be folded for packing.

Directions.

1 . Look at the front, top , and rear of the set box. Note carefully

how the various controls are marked , how the ammeter is marked,

how thekey is constructed, and how the sockets for the loop antenna

in the rear are constructed .

Questions.

( 1 ) Into how many positions is the tuner scale divided ?

( 2 ) How is the filament lighting current connection made?

· ( 3 ) How many pair of telephones can be connected to this set?

( 4 ) Why are the luminous paint lines placed on the ammeter scale ?

(5) Why are these lines placed at the scale markings 4, 5 , and 6 ?

( 6 ) Where is the loop connection made to the inside of the set box ?

Directions.

2. Look at the loop antenna of this set. Note the construction and

the method of attachment to the set box.

Questions.

( 7 ) Ofhow many distinct parts does the loop consist?

(8 ) Why is this type of construction preferred in this case ?

(9 ) How is the loop fastened on to the set box proper ?

( 10 ) Why are wing nuts used on this antenna instead of ordinary

hexagonal nuts ?

(11) Where is the antenna carried during transportation of the

set ?

( 12 ) Why is the antenna given a black finish ?

Information.

In the SCR -77 - A the same circuit is used for both transmitting

and receiving . (See Fig . 96 .) In other words, the oscillator tube

which furnishes power for transmitting serves as a detector when
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receiving signals. These two functions may operate at the same

time. The receiving circuit is provided with two additional tubes

which are used as audio - frequency amplifiers. These tubes, com

bined with audio -frequency transformers amplify the signals from

the detector -oscillator. When the set is operating, a special filter cir

cuits from entering the amplifier tubes or the potentiometer circuit,

but allows the direct and audio -frequency currents to flow .

The oscillator tube circuit consists of an inductance ( the loop ) ,

several fixed condensers, and two variable condensers. The plate and

grid circuits of the oscillator tube are coupled by the two fixed con

120-V . 40v.,

2

20-V.

RS BRAS

alle pielea bazpore si

F ² - 4

273 273 273

thinshaan

C4 + 1
2 3 2
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l
t
e
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1125R25
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Sz t us od 5

- 1 +

F REP.4034

Fig . 96. - Schematic diagram of connections in the SCR -77- A set.

densers connected in series across the loop antenna terminals. A

single moveable-plate variable condenser is connected across one of

the fixed coupling condensers and enables the oscillator tube circuit

to be tuned over a narrow band of wave lengths. A specially con

structed two-plate variable condenser is connected directly across the

loop terminals. This condenser, called the “ screw driver ” condenser,

is mounted on the inside of the back of the set box with a large slotted

head machine screw projecting through the back of the box, so that

the condenser may be adjusted or varied without opening the panel

of the set. The object of the “ screw driver ” condenser is to make

the calibration of several sets agree at one point on their respective

tuner scales.

A 4 -volt storage battery supplies the necessary current for lighting

the filaments of the 3 VT-1 tubes used in the SCR –77A set. The
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necessary plate potential for the detector-oscillator tube is supplied

by the 120 -volt battery (6 BA - 2 batteries in series) carried in the

equipment box, type CS– 17 . The plate potential for the amplifier

tubes is supplied by a 40- volt battery ( 2 BA -2 batteries in series ) ,

which is also contained in the equipment box. (See Fig. 97.) In

order to operate the set it is also necessary to supply the grid of the

detector-oscillator tube with a potential. This voltage is obtained

BATTERY LAS

TYPE OS 7

R6 BATTERIE-S TYPE-R RC

120 VOLTS

LUSU

BA2

VINNU

ERRERA ENERE

RL- P -2018

Fig . 97. — Battery compartment of equipment case, type CS– 17.

from 1 BA - 2 battery which is mounted in a special container on

the rear of the panel of the set. As this voltagemust be closely regu

lated or controlled , a variable resistance called a “ Potentiometer "

or “ Controller " is connected across the grid battery. By careful

adjustment of this controller the proper potential is supplied to the

grid . A switch , used for turning the filament current on and off,

also provides a means for opening the controller circuit, so that the

grid battery will not have current drawn from it when the set is not
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in use. The battery box also contains compartments for 3 spare VT- 1

vacuum tubes and a head set. (See Fig . 98 .)

In the circuit diagram of the SCR -77- A set ( see Fig . 96 ) it will be

noticed that the phones are in series with the secondary winding of

a special transformer the primary of which is in the plate circuit of

RLP 2016

Fig. 98 .-- Head set and spare vacuum tube compartment of equipment case,

type CS - 17.

the last amplifier tube. The phones and the secondary of this trans

former are across the lower contact and a special middle contact of

the telegraph key. Themiddle contact is also connected to the nega

tive filament terminal. The contact in the key arm is connected to

the negative side of the 120 -volt and 40-volt “ B ” batteries. The

purpose ofthis arrangement is to eliminate the loud noise that other
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wise would be produced in the phones whenever the telegraph key is

operated .

STON AMETE

DO

TELEPHONE

OFF
CATE CUR

RE
NT

A
C
C
9
3
€

TUNERPLATE CURRENT

CONTROL

OFF ON

20 V . - 401

El RL-P- 2107

Fig . 99. — Set box, type BC_ 9 with front cover removed .

Oscillatory Circuit Condensers

Single Leaf Condensel

BA -2 Battery LVT- I Tubes

DE VAHT TS9

GOU

Grid Potentiometer Tube Shelf Bracket

MENSE

Bakelite Paned Oscillator Tubed Lammeter Tuning Condenser RL-P - 2173

Fig. 100. - Front panel of set box, BC - 9 , lowered to show interior parts.

Directions.

3 . Turn the two catches on the upper edge of the panel and swing

the panel forward . (See Figs. 99 and 100 .) Reach inside the set box

and on the bottom will be found three thumb nuts. Remove these
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thumb nuts and lift off the wires connected to the bolts. The panel

may now be lifted up and forward and removed from the box. Note

the construction of the various partsmounted on the panel and those

mounted on the inside of the back of the set box.

Questions.

( 13 ) Ilow is the loop antenna connected into the circuit?

( 14 ) Ilow is the key connected to the circuits which it controls ?

(15) In which circuits is the key ?

( 16 ) In what circuit is the milliammeter ?

(17) What current does the milliammeter read ?

( 18 ) Locate the “ screw driver " condenser. What is its use in

this set?

( 19 ) What kind of coupling is used between the grid and plate of

the oscillator tube ?

(20 ) Locate the coupling condensers of the oscillator circuit.

(21) Ilow is the transmitting wave length of the set varied ?

(22) How is the receiving wave length of the set varied ?

(23) Where are the plate voltage supply batteries carried in this

set ?

( 24 ) Where is the grid voltage supply battery carried in this set?

(25 ) How are the plate voltage supply batteries connected to the

circuits of the set?

( 26 ) How many volts are used on the plate of the detector-oscil

lator tube in this set ?

(27) What batteries supply this voltage?

(28) How many volts are used on the plate of each amplifier tube ?

(29 ) If one tube is removed from its socket, will the others still

burn ? Explain.

( 30) Locate the potentiometer and the fixed resistances in series

with it .

(31) Why are the fixed resistances used ?

(32) What kind of coupling is used between the different stages

of the amplifier ?
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(33 ) Locate the audio frequency transformers?

( 34 ) Which is the oscillator tube socket ?

( 35 ) Which are the amplifier tube sockets ?

(36) Are the amplifier tubes being used when the set is trans

mitting ? Explain .

(37) In general, what circuit is mounted on the inside of the back

of the set box ?

(38) How should the contacts of the key be adjusted ?

(39) Should the joints of the loop be kept tight? Why?

(40) Where are the “ B ” batteries carried in this set?

(41) How are the “ B ” batteries connected to the circuits of the

set ?

(42) Which binding posts are positive and which are negative,

as the student looks from the front of the set?

(43) How many volts are used on the plate of the oscillator tube

in this set?

(44) Which “ B ” batteries in the set supply this ?

(45) How many volts are used on the plate of each amplifier tube ?

Which batteries supply this ?

(46 ) If one amplifier tube is removed from its socket will the set

still function ? Explain .

(47) Locate the grid resistances and the potentiometer. Why are

they provided in this set?

(48) Why is the piece of varnished cambric placed between the

bottom choke coil and the aluminum of the battery container ?

(49) How is the receiving wave length of this set varied ?

Information .

A brief description of the operation of the SCR -77 - A set follows:

When an SCR -77- A set, which is called “ A ,” for example, is set up

and properly connected and the key is closed , the set will transmit

and receive at the same time. In other words, the oscillator tube is

generating impulses,which leave the the loop antenna in the form of

continuous waves, while at the same time, the tube is acting as a de

tector of incoming waves. If another SCR -77 - A set, “ B ,” is erected
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and put in operation at a suitable distance from set A and its key

closed , it will send out continuous waves and detect incoming signals

at the same time.

If set B is now tuned to almost the same wave length as set A , a

musical or whistling note , called a “ beat ” note, will be heard in the

telephone receivers of both sets. The action taking place in set B is

as follows: The impulses generated by the oscillator tube of set B are

combined with the impulses received from set A . This combination

of impulses is detected by the oscillator tube of set B and causes a

musical beat note to be heard in the telephone receivers of the set.

The action in set A takes place in the same way. The impulses gen

erated by the oscillator tube of set A are combined with the impulses

received from set B and a beat note is heard in the receivers of set A

due to the detector action of the oscillator tube in this set. When the

two sets are operating as described above a beat note will be heard in

the telephone receivers of both sets at the same time. If the key of

either set is opened the beat note in the telephone receivers of both

sets will cease.

If communication is to be established between the two sets, the

levers on the sides of the keys ofboth sets are first closed. The tuner

knob of one set is adjusted to any given setting on the dialand is left

in that position . The tuner knob of the other set is adjusted until a

strong beatnote is heard . This beat note should be heard in the tele

phone receivers of both sets except under certain conditions which

will be described later. If the operator of set A desires to send a

message, he opens his key lever and proceeds to transmit. When he

has finished , he closes the key lever and is ready for receiving. The

operator at set B opens his key lever as soon as the operator at set A

has finished and proceeds to answer. In this way it may be seen that

in order to transmit thekey lever must be open and to receive, it must

be closed .

This method of operation of the SCR -77- A set makes possible

the “ break - in ” system . Either operator, when two sets are in com

munication , may interrupt or " break- in ” on the sending of the

other. For instance, if the operator of set A is sending a message

and the operator of set B misses a word , the operator of set B im

mediately opens his key lever and after waiting a few seconds ad

vises the operator at set A of that fact . As the operator of set

A can not hear his own transmitted signals when the key switch

of set B is opened, he will thus know that the operator of set B

is breaking in , and will accordingly close the key switch of set A

and stand by for signals from set B . In the same way the oper

ator of set A can break -in when set B is transmitting.
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In order to obtain maximum efficiency in the operation of the

SCR -77- A set it is necessary to use a VT -1 tube in the oscillator

socket which has been especially selected for this purpose. Since

this tube must fulfill two functions, i. e ., as an oscillator and as

a detector, two sets of conditions will be given for selecting the

tube. These two sets of conditions are opposed to each other so

that the best that can be done is to compromise between the two

in the final selection .

The best oscillator tube, that is, the one which will transmit the

best, is the tube which , when placed in the oscillator socket and

with the set in operation can be made by adjusting the controller)

to draw the greatest plate current and at the same time to show the

greatest drop in plate current when the loop is touched with the

bare hand. If one tube can be made to draw 8 milliamperes and

drops to 6 milliamperes when the loop is touched , it is a better

oscillator than a second tube which will draw 6 milliamperes and

drops to 4 milliamperes when the loop is touched . However, if

the second tube drew 6 milliamperes and dropped to 3 milliamperes

when the loop was touched it would probably be a better trans

mitter tube than the first tube.

The best detector tube, that is, the one which will receive the

best, is the tube which , when placed in the oscillator tube socket

and with all connections properly arranged , can be made (by ad

justing the controller) to draw the least plate current and still

show a slight drop when the loop is touched . Thus a certain tube

may draw only one milliampere. The meter needle indicates a

slight decrease in reading when the loop is touched and returns to

the one milliampere reading when the hand is removed from the

loop. Another tube can not be made to draw less than 2 milli

amperes. The meter needle indicates a slight decrease in reading

when the loop is touched and returns to the 2 milliampere reading

when the hand is removed from the loop. The first tube is the

better detector of the two and since it is a poorer oscillator than

the second tube it will cause less interference on any tuner setting

when listening in on the transmission of another station .

The tube, therefore, finally selected for the oscillator should be

one which will best fulfill both the oscillator and detector conditions

with different settings of the controller .

Due to the fact that the plate current is supplied by BA-2 bat

teries and that these batteries will not supply over 6 milliamperes

without greatly shortening their life, it is best to use in transmitting

not more than the above value of plate current. Occasionally ,
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when a distant station can not be reached with signals loud enough

scale slowly, and if there is another SCR -77 - A set transmitting

only , to 8 or 9 milliamperes, provided that the tube used is a better

oscillator at that value of plate current.

To place the set in operation, insert and connect the necessary

batteries in the equipment box. (See Fig . 95 .) Place the set box

on top of the equipment box and clamp the two together ; and

connect, with the proper polarity, a 4 - volt storage battery to the

battery leads from the set. Open the panel and insert a selected

oscillator tube in the oscillator tube socket, insert two amplifier

tubes in the amplifier tube sockets. Close the panel. Insert the

plug of the plate-battery connecting cord in the jack provided in

the equipmentbox and plug in a headset. With the key lever closed ,

turn the filament switch to the “ On ” position and adjust the con

troller until the tube is oscillating strongly as shown by touching

the loop and noting the meter deflection . Turn the tuner over its

scale slowly, and if there is another SCR -77A set transmitting

within range, a beat note will be heard in the headset .

EXPERIMENT No. 1 .

THE SELECTION OF OSCILLATOR TUBES FOR THE SCR - 77 - A .

Information .

Oscillator tubes for the SCR -77 - A must be selected before the set

is sent into the field for operation. At the most, only one out of

every ten or fifteen tubes tested will prove satisfactory for use in

the oscillator tube socket ofthis set. Every SCR -77- A set going into

the field should have with it at least two and, if possible , three or

four selected oscillator tubes.

The selection of the oscillator tubes should be based on the infor

mation given on this subject earlier in this Unit Operation , and

should be carried out in the following manner :

Directions.

4 . To connect up the set ready for operation proceed as follows:

a . Open up the rear compartment of the equipment box, type

BE -48, and insert a battery case, type CS- 17, which shows a reading

of at least 110 volts when tested with a voltmeter. Connect the

positive and negative leads to the two binding posts marked " + 120"

and “ _ 120” volts, with the proper polarity. Place two BA -2 bat

teries in the small compartment and connect their leads with the

correct polarity to the four binding posts marked “40 volts.” Close

the compartment.
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b . Place the set box on top of the equipment box in the correct

position and clamp the two together .

c. Remove the loop from its carrying bag, straighten out the three

pieces to their correct shape, and clamp their hinged joints tightly .

Place the two sides of the loop in their respective sockets on the back

of the set box and put the top bar in place, at the same time tighten

ing up the wing nuts which hold it. Go over the entire loop and

see that all joints are tight.

d . Open up the front cover of the set box sufficiently to pull out

the plate battery connecting cord and plug and lay it to the right

of the set. Open up the front compartment of the equipment box,

remove the tubes and head sets which are to be used in operating

the set, and plug in the plate battery connecting plug into the jack

provided. Lay the cord in the little notch on the right side of the

compartment and close the compartment.

e. Let down the front cover of the set box all the way and open

the panel. (See Fig . 100.) Place a BA - 2 battery in the compart

ment attached to the panel and connect the leads from this battery

to the two binding posts on the side of the compartment with the

polarity asmarked . Place two VT- 1 tubes in the two amplifier tube

sockets.

f. Connect the red terminal of the storage battery cord which ex

tends from the panel to the positive terminal of a 4 -volt storage

battery and the black terminal of the cord to the negative terminal

of the battery.

g . See that the filament current switch is in the “ On” position .

h . The set is now ready to operate with the exception of placing

a selected oscillator tube in the oscillator tube socket, closing the

panel, and plugging in a head set.

5 . The student will be supplied with 20 VT-1 tubes out of which

the tubes suitable for use in the SCR -77- A set must be selected.

Each tube has a number written on a small piece of paper pasted

on the glass of'the tube. Refer to the tubes by their number in

stating the qualifications of each tube in this experiment.

6 . Insert one of the tubes in the oscillator tube socket of the set ,

close the panel and see that the key lever is closed . Vary the con

troller and determine if the tube will oscillate at any value of plate

current within the range of the set. If it does oscillate (as shown by

the decrease in plate current when the loop is touched ) determine

the points at which it is the best oscillator and the best detecor. Re
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peat the above for each of the 20 tubes given you and fill out a table

similar to the one shown below .

For best oscillations, For best detection .

Tube No.

Plate current. Deflection . Plate current. Deflection .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Note . - If a tube can not be made to oscillate with any adjustment, write down its number and put

an x in each of the columns opposite that number .

Questions.

Study carefully the table which has been filled out and answer the

following questions :

(50) State by number, in the order of your choice , the three tubes

which are the best oscillators.

(51) State by number, in the order of your choice, the four tubes

which are the best detectors .

(52) State by number , in the order of your choice, the three tubes

which best fulfill both qualifications as a detector and an oscillator.

(53) State your reasons for choosing the tubes selected in response

to question 52.

(54 ) If all of the stations which are to be communicated with are

very close to each other ,which tube would you use ? State the num

ber of the tube.

(55 ) Which tube would you use in order to cover the extreme

range of an SCR -79 - A set? State the number of the tube.

(56 ) Suppose that the plate current milliammeter shows no read

ing ,but that otherwise the set is working, could you tell by listening

in the headset whether or not a tube was oscillating ? If so, how ?

(57) Out of the 100 VT- 1 tubes, how many would you expect to be

suitable for use in the SCR - 79- A set as oscillators?
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EXPERIMENT No. 2.

CHOOSING A “ MASTER " SET AND CALIBRATING ALL SETS.

Information .

With the SCR - 77 - A set the different wave lengths are referred to

as " tuner settings.” Due to the fact that these tuner settings are

very close together and that the set always works on a tuner setting

which is not assigned to any other set within range, it is of extreme

importance that the tuner settings of all sets within range check to

gether. Whenever intercommunicating radio sets are working on

different wave lengths it becomes very important that the different

wave length settings on all of the sets be exactly alike, so that when

one of the sets tunes to the wave length of another it is really on the

wave length desired .

Asmentioned before, the SCR -77 - A set covers a wave length range

of 2 meters, but due to slight and unavoidable differences which arise

in manufacture, some sets will cover a slightly greater and some a

smaller wave length range. Therefore it is necessary when select

ing a set asthe “ master set,” with which all other sets are to be oscil

lated, to choose the one which covers the smallest or shortest wave

length range. This is necessary, for the reason that , if some of the

sets to be checked cover a smaller range than the master set , it

would be impossible to check them on all of the calibrations of the

scale of the master set. After the master set has once been chosen

the same set should be kept as the master set as long as it operates

or does not become damaged in any way which affects its cali

bration .

Directions.

7 . To choose the “ master set.” — 1 . Set up any one set as a tempo

rary master set and place it in operation . Turn the adjustment screw

of the screw driver condenser in a clockwise direction as far as it will

go and then give the screw exactly four complete turns in a counter

clockwise direction . With the screw in this position the screw driver

.condenser is adjusted at one-half its total capacity , which is the

correct adjustment for the master set .

8. Set up one of the sets to be tested about 200 yards from the

master set and place it in operation . Turn the tuner knob of the

master set to tuner setting No. 5 . Slowly turn the tuner knob of the

set being calibrated until the beat note is heard. If the beat note is
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heard on a setting below the No. 5 setting, the adjustment screw of

the screw driver condenser of the set under test must be turned in a

counterclockwise direction. If the beat note occurs above the No.

5 setting, the adjustment screw of the screw driver condenser must

be turned in a clockwise direction . The adjustment screw of the

screw driver condenser must be turned in the directions stated until

a " zero " beat note is obtained with the tuner knob set on exactly

the No. 5 setting. The explanation of the term " zero beat note " is as

follows:

9 . When one set is being tuned to another the beat note is at first

heard in the form of a very high pitched whistle as the tuner dial

is slowly turned . If the operator continues turning the dial in

the same direction , the whistle will become lower and lower in pitch

until a point is reached where no sound is heard at all in the receivers.

When the beat note disappears at this point, it is at zero value and

is known, therefore, as the “ zero beat note .” If the dial is turned

beyond this point, the whistle or beat note will again be heard , first

as a very low whistle , and then gradually going higher in pitch until

it is inaudible .

10. When the set under test hasbeen adjusted to a zero beat note on

tuner setting No. 5 , turn the tuner knob of the master set to the

No. 1 setting and vary the tuner knob of the set under test until a

zero beat note is again obtained . Note whether the zero beat note is

obtained above or below theNo. 1 setting on the scale of the set under

test.

11. Repeat Direction 10 with the tuner of the master set on setting

No. 9.

Questions.

(58 ) If in Direction 10 and 11 the zero beat note settings were

below setting No. 1 and above setting No. 9, has the set under test a

smaller wave-length range than the set selected for the temporary

master set or greater ?

(59) If the zero beat note settings were above setting No. 1 and

below setting No. 9 , has the set under test a smaller or greater wave

length than the temporary master set ?

(60 ) If both zero beat note settings of the set under test were either

above or below Nos. 1 and 9, has the set under test a smaller or greater

wave-length range than the temporary master set ?
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Directions.

12 . If settings are obtained as outlined under either Question 59

or Question .60 above, place the set tested to one side. Proceed to

test another set , following the instructions as given in Directions 7, 8 ,

and 9 .

13 . If settings are obtained as outlined under Question 58 above,

take the set tested and substitute it in place of the temporary master

set. Adjust the new temporary master set as explained in Direction

7, and continue the testing of sets.

14 . If,while testing the remaining sets , another set is found which

has a shorter wave-length range than the sets which have already

been tested , substitute this set as before in place of the temporary

master set. This process should be repeated until a set is found which

has the shortest wave-length range of all the sets tested . The set

having the shortest wave-length range should be chosen as the perma

nentmaster set.

15 . To calibrate all sets. — Set up the master set and place it in op

eration . Adjust the screw -driver condenser of the master set as ex

plained in Direction 1 above.

16 . About 200 yards away set up and place in operation one of

the sets to be calibrated. No sets other than the two already men

tioned should be in operation .

17. Adjust the tuner knobs of both the master set and the set to

be calibrated to setting No. 5 and vary the screw -driver condenser of

the set to be calibrated until a zero beat note is obtained .

18 . Adjust the tuner knob of the master set to setting No. 1 and

turn the tuner knob of the set under calibration until a zero beat

note is obtained . When adjusting the tuner knob of the set under

calibration , the zero beat note may not occur exactly on the No. 1

setting . If this happens,mark the exact position of the tuner pointer

where the beat note does occur by drawing a single pencil mark on

the scale of the tuner extending from the black line in the center of

the scale to the inner edge of the scale . Opposite the outer end of

this mark place the figure “ 1."

19. Repeat Direction 18 above, with the tuner of the master set

adjusted successively set on tuner settings Nos. 2 , 3 , 4 , 6 , 7, 8 , and 9.

The result should show that the set being calibrated checks with the

master set setting on No. 5 and either checks or has a pencil calibra

tion which does check with all other settings on the master set .

NOTE. — SCR -77 - A sets are never calibrated on settings Nos. O and 10, due to

he macinto ona tunaese Positions and
the fact that at these positions of the tuner the amount of change obtained

by turning the tuner is very little and quite erratic.
then
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20. Repeat directions 15 to 19 above for all sets which have to be

calibrated , taking one set at a timeand completing its calibration be

fore going to the next.

Questions.

(61) Why is it necessary to select a set as the master set ?

(62) What should be the qualifications of the set to be used as

the master set ?

(63) If the movable plate of themaster set tuner condenser should

becomebent, would a new master set have to be selected ?

(64 ) Does the position of the controller affect the tuner settings of

a set ?

(65) In selecting a master set,why are the sets first made to agree

on the No. 5 setting ?

(66 ) As the screw -driver condenser adjustment is turned clockwise

does the capacity of the condenser increase or decrease ?

(67 ) In checking calibrations by means of the screw -driver con

denser, why is it necessary to turn the screw -driver condenser ad

justment in a clockwise direction if the position of the tuner pointer

of the set being calibrated is too high ?

(68) Why can only one set be calibrated at a time!

(69) If only a few of the tuner settings were to be used , would it

be necessary to calibrate all of them ?

( 70 ) Why are the sets separated by several hundred yards while

calibration is going on ?
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THE SCR - 77 - B SET.

Equipment.

1 set box, type BC - 9 - A .

1 equipment box, type BE -48.

1 loop type LP -2 .

1 battery case , type CS– 17.

1 head set, type P - 11.

3 tubes, type VT-1 .

9 batteries , type BA -2 .

1 battery, type BB -41.

Information .

Purpose of Set. - The SCR-77 - B set is a modification of the SCR

77 - A set. It was designed to furnish radio telegraph communica

tion between units whose headquarters are usually from three to

five miles apart. Reliable communication may be maintained up to

three miles. Under favorable conditions, such as open terrain , etc.,

this distance is increased to approximately five miles. The average

working wave length of this set is about 65 meters (about 4 ,600

kilocycles ) and the set is so arranged that there are nine different

wave-length settings available . It will be noted that the working

wave length has been changed , and that the modified sets will there

fore not work with the originalSCR -77 - A set which use the 74 to 76

meter band.

Reasons for Modification . — The original SCR -77 - A set has been

modified in order to remedy certain faults. As the sets were trans

mitting at full power at the time they were receiving, only nine

sets ( corresponding to nine available tuner settings) could be oper

ated at one time within the distance range of the set, without setting

up excessive interference. Due to the constants of the circuits the

sets were very critical in operation and only a small percentage of

tubes would operate satisfactorily as oscillators. Also trouble was

experienced with the mechanical adjustment of the key. The modi

fied sets have been developed overcoming these difficulties and are

now being issued for service trial.

Special Features of the Set.— Similar to the SCR-77 - A set the

SCR -77- B set is very portable and is quickly set up. A moving unit

furnished with the SCR -77- B set can keep in constant communi

cation within its transmitting range, with every unit furnished with

a like set. The break - in system of the SCR -77 - B set is more efficient

and reliable than the SCR -77 - A set, especially at maximum dis

tances. This greatly facilitates communication. There is no change
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in adjustment needed to reverse the direction of communication . The

set is oscillating weakly with the key up and strongly when the key

is pressed . This reduces interference while receiving. Consequently

it is possible to operate all stations in a net on a common tuner

setting. As an entire net requires only one tuner setting it is possi

ble to operate a number of sets simultaneously .

Questions.

(1 ) What is the purpose of the SCR- 77 - B set ?

(2 ) For what reasonswas the SCR - 77 - A set modified ?

( 3 ) State the two most important features of the SCR - 79- B set.

Information .

Principles of operation . - Similar to the SCR -77- A set the SCR

77 - B set uses three type VT- 1 vacuum tubes. One of these is con

nected as an oscillator, using capacity coupling between the plate and

grid . The other two tubes are used as audio frequency amplifiers.

The oscillating circuit is so designed that when receiving it is oscillat

ing weakly , consequently the oscillator tube will act as a detector.

It is evident from this that the SCR -77 - B set does not emit strong

continuous waves at all times but only when the key is pressed .

Connected across the loop is the grid condenser and the plate con

denser, which supply the coupling between the plate and grid . A

condenser of large capacity is connected in the lead from the plate

to the oscillating circuit. This condenser prevents the 120 -volt

direct current potential from passing through the loop to the grid .

A small, single leaf or screw -driver condenser is connected across the

loop to permit an adjustment for calibration . A variable condenser

is also connected across the plate coupling condenser. This con

denser, controlled by the tuner knob on the front of the panel, is

used to vary the wave-length adjustment of the set.

The plate voltage of the oscillator tube is supplied by a 120 -volt

battery which is also connected to the filament. When the trans

mitting key is up for receiving the plate current passes through a

100 ,000 ohm resistance. This greatly reduces the voltage on the

plate so that very weak oscillations will be obtained . The small

plate current thus obtained passes through the transformer primary

and the milliammeter. Across the resistance is connected a fixed

condenser which acts as a by -pass for the audio frequency current.

When the transmitting key is pressed the circuit, including the

100,000 ohm resistance, the primary and the milliammeter becomes

short -circuited . The full plate voltage is then impressed on the
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plate . The short-circuiting of the transformer primary avoids pass

ing the large current through the winding which might cause the

winding to become open -circuited in time. It is necessary to short

circuit themilliammeter when transmitting because ofthe low range

of the meter.

A potentiometer or controller on the panel of the set box con

trols the grid potential of the oscillator tube. A change in this

grid potential will produce a change in the plate current of the

oscillator tube. This adjustment is needed so that the plate current

in the oscillator tube, when receiving, will be as weak as possible.

When transmitting the potentiometer has very little effect on the

power.

A single -pole knife switch is mounted on the face of the panel.

When closed the switch short -circuits the 0 .5 ohm resistance in series

with the oscillator tube. This has very slight effect on the receiving

adjustment but greatly influences the transmitted signal. This is

particularly helpful when the storage battery is nearly discharged

as the switch may be closed in order to make use of the additional

current. However, with the filament resistance short-circuited when

using a fully -charged battery, the filament current is high and as a

consequence the life of the tube filament will be considerably short

ened . The switch should therefore only be closed when it is neces

sary, as in working with a distant station .

The SCR -77 - B set is operated in much the same manner as the

SCR -77 - A set, the beat note method of reception being used . It is

not necessary, however, to close the lever on the side of the key for

reception . To establish communication it is only necessary to set

the wave-length control to the allocated tuner setting and to begin

sending. If for any reason it is desired to interrupt or “ Break ”

the sending operator, simply send a series of dots with the key.

The sending operator will hear the dots during the intervals when

his key is up. He then immediately stops sending to receive the

message from the interrupting station.

SETTING UP THE SCR - 77 - B SET.

Directions.

1 . Preparing the Equipment Box . - A . Place the battery case (type

CS- 17 ) containing the 120 -volt unit in its compartment in the equip

ment box. Connect the terminals of the binding post marked “ — 120

volts + ,” being sure to observe the correct polarity and make firm

connections.

. Place two BA -2 batteries in the smaller compartment on the

same side of the equipment box. Connect the terminals of one bat
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tery to the left-hand pair of binding posts marked “ — 20 volts + ,"

and the terminals of the other battery to the right-hand pair of con

nectors. Close and fasten the cover of this side of the equipment

box.

c. Open the other side of the equipment box, remove the telephone

headset and also the vacuum tube (if same are not already in the

operating chest ). Plug in the plate battery cord (the one attached

to the lower right side of the operating chest) . Having run the

cord through the slot provided in the cover of the equipment box,

close and fasten it . Place the box on a level spot of ground with

its fasteners up.

2. Preparing the Operating Chest.— a . Place the operating chest

on the top of the equipment box and fasten it in place by means of

the catches provided. If the operating chest is not absolutely firm

it will rock when the key is operated, causing an unsteady beat note .

Open the cover of the operating chest, allowing it to rest on the

end of the equipment box. Turn the “ Off-On ” switch to the “ Off ”

position. Turn the handles of the two fasteners at the top of the

· box to a horizontal position and pull the panel forward . Place a

BA -2 battery in its holder alongside of the vacuum tube. Connect

its terminal to the binding posts located alongside the holder. Ob

serve the correct polarity and make tight connections. Secure the

battery in place by means of the clamp. Place a VT- 1 vacuum tube

in each of the three sockets. Close the front panel and lock it in

place by turning the handles of the fasteners downward . Pull the

top of the telegraph key downward to its operating position. Plug

in the telephone headset.

b . Place the storage battery carrying case near the operating chest

and connect to one of the storage batteries the terminals of the cord

which extend from the left-hand side of the operating chest. Ob

serve the correct polarity as marked. The cover of the operating

chest should then be closed.

c. Remove the loop from its case and unfold it. Jam the ends of

the loop firmly into the sockets in the end of the operating chest .

Tighten up all wing nuts on the loop. The set is now ready for

operation .

3. Adjustment For Reception . — Turn the filament circuit switch

to the “ On ” position. Slowly turn the potentiometer adjustment in

a clockwise direction from the “ Off ” position until the circuit starts

oscillating. When the circuit is oscillating a click is heard in the

head set when the loop is touched with the bar finger and an equally

loud click is heard when the finger is removed. If the circuit is os
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cillating strongly a slight decrease in reading of the plate current

milliammeter is obtained when the loop is touched . If the circuit

is oscillating weakly the decrease of plate current obtained when the

loop is touched is too small to be perceptible. Even this weak os

cillation will be radiated and will cause interference over a consider

able distance and it is therefore desirable that the oscillation bemade

as weak as possible. If necessary, while receiving signals, the poten

tiometer can be turned back until the signal just begins to weaken .

This precaution is necessary only when one station is located near

another station in the same net and consequently uses the same tuner

setting. The set should now be in proper adjustment for receiving.

Turning the tuner adjustment slowly will bring in the signals trans

mitted from other modified SCR-77 - A sets within the distance range

of the sets. Slight readjustment of the potentiometer is necessary

from time to time as the storage battery is discharged .

4 . Adjustment for Transmission . — The only operating adjustment

of the set is that required for receiving, described in Direction 3.

In order to transmit after this adjustment has been obtained it is

simply necessary to press the key.

Questions.

( 4) Why is it necessary to have the oscillator tube oscillating very

weakly when receiving ?

(5 ) Has the adjustment of the controller, any effect on the trans

mitted signal?

Information.

Operation of a Single Net.— When only one net is to be operated

no special tuner calibration is required . All stations in a net work

on the same tuner setting. The Net Control Station operator should

adjust his tuner to the number 5 setting and should then send

a series of long dashes. All other station operators should

adjust their tuners until the signal from the NCS is picked up

and a beat note of readable pitch obtained . This adjustment can

be marked on the white celluloid dial by means of a lead pencil.

Each station then reports in regular order to the NCS and the

net is ready for traffic , which is carried on in accordance with

specified net regulations. Any station can then work with the NCS

without readjustment of the tuner. When working a station other

than the NCS it may be desirable to slightly readjust the tuner in

order to obtain a beat note of readable pitch . Only one message at

a time is handled in the net.
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Operation of a number of nets. When a number of nets are

required to operate at the same time each net is assigned an indi

vidualtuner setting. All stations in each net are then to be tuned to

the sametuner setting. All sets to be used as Net Control Stations

should be brought together for calibrations. One set should be

placed in operation , oscillating weakly with the key up. The tuner

pointer should be adjusted to the number 5 position . The other sets

should be operated, one at a time, not less than 20 feet from the

master set and with the loop at right angles to the loop ofthe master

set. Each of these sets, as they are operated , should also be adjusted

to oscillate weakly with the key up. The tuner of each set should be

adjusted carefully until a very low beat note or zero beat adjustment

is obtained. The single plate condenser should then be adjusted by

means of the screw provided in the back of the set , until beat adjust

ment is obtained as near as possible to the number 5 mark on the

scale. The exact point located should be marked by a pencil on the

white celluloid dial. The tuner of the master set can then be placed

on points 1 to 4 and 6 to 9 in turn and corresponding points marked

in pencil on the tuner dial of the set being calibrated . It will be

noted that a total of nine nets can be operated at once, all operating

on different tuner settings. Use of a greater number of nets than

nine makes necessary the use ofmore than one net having a certain

tuner setting. Care must then be taken that two nets using the

same tuner setting are not located sufficiently close to each other to

cause mutual interference . It may be found by experience that some

other set is more satisfactory for use as a master set than the one

first selected. This would be true if most of the sets tune in with

the master set when their tuners are either above or below thenumber

5 mark . All sets in each net can be calibrated by the NCS to operate

at the tuner setting assigned the net as described previously . If it

is required that any set in a net other than the NCS be able to com

municate with a set in a different net, the additional calibration re

quired can be obtained by comparison with the NCS.

Trial Operation. — After all sets thatmay be required to work have

been calibrated it is well to try out intercommunication between the

different sets while the sets are all in the same vicinity. Any faulty

calibration can then be checked up and corrected without the confu

sion that would result if the sets were taken into the field before

the faulty calibration were discovered .

Permanency and Limits of Calibration . — The calibration of the

set, as described above, is quite permanent and reliable. However,

any heavy jar or shaking up of the set is liable to disarrange the ad
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justment. If the set is operated at a station where the surroundings

or earth conditions are different from those under which the set was

calibrated the wave length adjustment of the set will probably be

slightly altered . This is most apt to occur when the loop of the set

is near some object. The position of the set should be changed if

practicable. In some cases it will be necessary to recalibrate the set

in the location at which it is to be used. This should be done under

the direction of the officer in charge of the net. In extended opera

tions the calibration of the sets should be checked up at least every

day by comparison with the master set. This may be done by the

operator transmitting for a definite length of time with his tuner

upon each position . The other stations should then , one at a time,

make any corrections to the markings on their scale that may be

necessary.

Questions.

(6 ) How many SCR -77- B sets can be operated , each with a dif

ferent tuner setting ?

( 7 ) Is it possible to operate more than one set in the same net on

the same tuner setting ? Explain .

(8 ) Is it possible to have more nets in operation than there are

tuner settings on the tuner dial ? Explain .

78063° — 24 — 20715



UNIT OPERATION No. 20 .

Page No. 1.

THE SCR - 109- A AND SCR - 159 - A SETS.

Equipment.

1 transmitter, type BC - 86 - A .

1 receiver, type BC -98- A .

1 antenna equipment type A - 9 - A .

1 dynamotor, type DM – 13.

3 batteries, type BB - 14.

4 batteries, type BA -2 ..

1 headset, type P -11.

3 tubes, type VT-1.

1 tube, type VT-2.

2 tubes, type VT-4 .

1 microphone transmitter , type T -3 .

1 key, type J -12 or J - 2 .

1 cord, type CD -48.

2 cords, type CD - 38.

3 cords, type CD -49.

1 wave meter, type SCR - 125 - A .

1 wavemeter type SCR -61.

GENERAL CONSTRUCTION OF THE SCR - 109- A AND SCR- 159 SETS.

Information .

The SCR - 109- A and SCR - 159 are ground radio sending and re

ceiving vacuum tube sets providing three means of communication ;

undamped or continuous wave radio telegraphy, buzzer modulated

radio telegraphy and radio telephony. The two sets are identically

the same, differing only in the antenna equipment. Their transmit

ting wave- length range is from 300 to 500 meters and the receiving

wave-length range is frome 300 to 1, 100 meters. The SCR -109- A set

will furnish reliable communication with a similar set over a dis

tance of 60 miles by undamped wave telegraphy; over a distance of

30 miles by buzzer modulated telegraphy ; and over a distance of 20

miles by telephony.

NOTE. — As the SCR - 109- A set and the SCR - 159 set differ only in antenna

equipment only one of the sets, the SCR - 109 - A will be referred to in this

Unit Operation.

TRANSMITTER SET BOX , TYPE BC - 86 - A .

Three 4 - volt storage batteries, connected in series , are required

to furnish the necessary power to operate the BC - 86 - A transmitter.

In practice two groups of batteries are connected in parallel, there
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being three batteries in series in each group. This grouping of

batteries is necessary if the sets are to be operated any length of

time, as a considerable amount of current is consumed by the vacuum

tubes and dynamotor in the set. A dynamotor is provided for

changing the 12-volt direct current furnished by the storage bat

teries to a 750 –800-volt direct current. The motor takes about 27

amperes at 12 volts, while the output of the generator is approxi

mately 0 .2 of an ampere at 750 volts.
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GROUND

MICROPHONE

RZ - P -2026

Fig . 101.- Front panel of transmitter set box, type BC-86A .

The BD - 86 - A set box (see Fig. 101) contains the necessary ap

paratus for the three methods of transmission . At the upper left

hand corner of the front panel is a milliammeter which indicates

the plate current of the vacuum tubes used in the transmitter . To

the right of this meter is a thermoammeter, which indicates the

antenna current. In the upper right-hand corner is a 28 -point dial

switch controlling the number of turns of inductance included in

the antenna circuit. and hence controlling the transmitted wave

length. Below this dial switch is a large four-pole, double-switch
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marked " Transmit -Receive.” When thrown to “ Transmit,” the

upper blade connects the antenna to the transmitting apparatus;

the second blade closes the 800-volt plate circuit ; the third blade

closes the circuit of the 12 -volt supply to the dynamotor, thus caus

ing it to start up ; and the bottom blade closes the filament circuit

of the transmitting tubes. When thrown to “ Receive," the upper

RL- P -2112

Fig. 102 .- - Type VT -4 vacuum tube.

blade connects the antenna to the receiving apparatus ( in the

BD - 98 – A set box ), and the lower blade closes the filament circuit of

the receiver vacuum tubes.

Beneath the two ammeters is a small three -pole double-throw

switch which must be considered as having three positions closed

to the left, closed to the right, and open . This switch controls the

three methods of transmission which are properly marked on the
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switch positions. The buzzer used in buzzer modulated telegraphy

is mounted just below the three-pole switch . The necessary binding

posts for connections are mounted along the edges of the panel and

are plainly marked .

Directions.

1. Examine the panelof the BC -86 – A ( see Fig . 101) , and note the

marking of the various switches, knobs, and controls. Also observe

carefully the positions and markings of the various binding posts.

Questions.

( 1 ) What is the range of the meter marked “ Plate Current " ?

Of the meter marked " Antenna Current " ?

( 2 ) What connections are made to the four binding posts on

the right-hand side of the panel ?

( 3 ) Where is the key connected to the set ?

(4 ) For what purpose are the two binding posts marked " + and

Dynamotor ? "

(5 ) Where are the filament current connections made for the

transmitting tubes?

Information.

Three vacuum tubes are used in the BC -86 - A transmitter - two

type VT -4 tubes and one type BT -2 tube. The VT-4 vacuum tube

is a high -power tube. ( See Fig . 102.)

Its output is rated at 50 watts. One of the VT-4 tubes is used

as an oscillator while the other is used as a modulator. The purpose

of the VT- 2 tube in this circuit is to amplify the voice or buzzer

currents'which are impressed upon the grid of the oscillator tube.

The proper grid potential for the modulator and VT-2 amplifier

tubes in the transmitter is obtained from a 40-volt battery (two

type BA - 2 batteries in series) , which is placed in a container inside

the set box .

Capacity coupling is used between the grid and plate circuits of

the oscillator tube. The antenna circuit acts as part of the capacity

coupling, and therefore is a factor in determining the wave length

of the transmitter. The plate circuit of the oscillator tube is directly

coupled to the antenna circuit through the antenna inductance .

The coupling is varied by means of an 8 -point switch. This switch

is located at the rear of the antenna inductance inside the set box.

The coupling between the oscillator, modulator, and amplifier tubes

is obtained by the use of audio frequency transformers.
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When the large three-position switch on the front of the panel

is thrown to “ Open,” the proper connections are made for trans

mitting undamped wave signals. (See Fig . 103 .) In this case

the VT4modulator tube and the VT- 2 amplifier tube are not con

nected in the transmitting circuit. The impulses delivered to the

antenna circuit by the oscillator tube are controlled by the telegraph

key. For instance, when the key is depressed the impulses are

being generated by the VT-4 and radiated from the antenna in the

form of continuous waves. When the key is released the generating

NT. Pritt ist
VT- 4 OSCIL .

RECHOKE

G 50

R . F .

CHOKE

1
0
0
0

0
0
0

1500 MMF.

10000W

1775 MMF 30- 2.5 AMP

EGND

old

eleceede
2 MF.

KEYKEY

MILAMP

5000 W 0: 500 800 -v * AL-P-2759-C ?

Fig. 103. - Schematic diagram of connections when the BC - 86 - A transmitter is

being used for the transmission of undamped -wave signals .

action ceases. In this way signals are sent by the usual manipu

lation of the key.

When the three-position switch is thrown to the “ Telephone Modu

lated” position , all three transmitting tubes are connected in the cir

cuit. (See Fig . No. 104.) A microphone is connected to the proper

terminals, and when spoken into it conducts the voice currents to the

coupling transformer which is connected to the grid circuit of the

VT- 2 amplifier tube. Here the voice currents are amplified and

then impressed upon the grid of the modulator tube through the sec

ond coupling transformer. The modulator tube in turn amplifies the

voice currents again and impresses them upon the impulses generated

by the oscillator tube through the third amplifying transformer.
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The result is that the continuouswaves radiated from the antenna are

modulated to conform to the voice currents of the microphone.

With the three-position switch thrown to the “ Buzzer Modulated ”

position, the proper connections are made for transmitting buzzer

modulated radio telegraph signals. (See Fig. 105.) The three tubes

of the transmitter are again in use, the same as for radio telephony.

The small buzzer is connected across a small resistance and , therefore ,

obtains enough current to operate steadily. The interrupted currents

from the buzzer are amplified in the same manner as the voice cur

rents from the microphone and are impressed upon the impulses gen

erated by the oscillator tube. The oscillator tube, however, is con

nected the same as it is when transmitting undamped wave telegraph

ANT
V7- 4

OSCIL .

V - 4

RF CHOKE specte AMP

G - 50

10000

M

RF.

choice
TO
MM
A

Joooool

1775 MMF

마 !
12 -v *

are

0000006
2 MF

0 - 500

MILLAMP
800V

Fig. 104. - Schematic diagram of connections when the BC- 86 - A is being used

as a radio telephone transmitter.

signals. In other words the oscillator tube generates impulses only

when the key is depressed. When the key is held down the impulses

generated by the oscillator tube are modulated by the buzzer currents.

When the transmitter is used as a radio telephone, the oscillator tube

is generating impulses continuously, and these impulses are modu

lated signals are transmitted the reverse of this is true, as the modu

lated only when the microphone is spoken into . When buzzer

modulated signals are transmitted , the reverse of this is true, as the

modulator is operating continuously and the oscillator generates only

when the key is depressed . The buzzer modulated wave radiated by

the antennamay be received by any receiving set which uses a crystal

detector or a simple vacuum tube detector circuit. The note heard in

the telephone receivers will be exactly the sameas the original note

of the buzzer in the transmitter.
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Directions.

2 . Remove the four screws in the corners of panel and the screws

in the center of the horizontal edges of the panel. This allows the
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Fig . 105. - Schematic diagram of connections when the BC-86- A is being used

as a transmitter of buzzer modulated signals.

panel to be removed from the wooden box frame. Using Fig . 106 ,

locate the various parts of the apparatus on the rear of the panel.

Oscillatory CircuitInductance Plate Coupling Switch NT- 4 Oscillator Tube VT- 4Modulator Tube

TransformerLeak Resistance

VT- 2 speech

Amplifier Tube.

Plate Circuit

Resistance for VT - 2

Condenser Across
Grid and Fil.ofOsc.Tube

GridLeok Resistance

led

REChoke Coil,
Osc.Grid Circuit

...
I
N

Osc. TubePlate

Circuit Blocking Condenser }

Transformer

Between VT-2 andMod.Tube

BA - 2 Grid Batteries R.F.Choke Coil OscPlate Circuit Licansformer Between Mod.and Osa.Tubes

RLP -2263

Fig. 106 . - Rear view of BC- 86 - A transmitter panel.

Questions.

(6 ) Locate the antenna inductance. How is it varied ?

(7 ) Does this variation affect the wave length of the transmitter ?
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(8 ) How is the coupling between the antenna current and the

oscillator circuit varied ? What kind of coupling is used ?

(9 ) Locate the oscillator, modulator, and VT-2 tube sockets.

What difference is there in the sockets?

(10 ) Where is the container for the grid battery located ?
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Fig . 107. - Front panel of BC-98 - A receiver set box.

(11) Locate the transformer used for coupling the oscillator and

modulator tubes.

( 12 ) What is the use of the buzzer in this set ?

(13 ) Does the buzzer operate continuously when buzzer modula

ted telegraph signals are being transmitted ?

Information .

The receiving apparatus of the SCR - 109 - A is contained in the

BC - 98 - A set box. (See Fig. 107.) It is similar in size to the trans
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mitter set box. The necessary controls for operating the receiver

are mounted on the front panel. The receiver is equipped with a

vacuum tube detector and two stages of audio frequency amplifica

tion . Along the left-hand edge of the panel are four binding posts

marked " Antenna," « + 12 Volts," 6 – Volts,” and “ Ground,” re

spectively .

These binding posts , when the set is used in the field , are con

nected to the corresponding binding posts on the right-hand edge of

the transmitter panel. As the three VT- 1 tubes are connected in

series, the voltage required for the filaments is the same as that

supplied to the filaments of the transmitting tubes. The two bind

ing posts on the upper right edge of the receiver panel marked

66 + 40 Volts Aux. Plate Battery " are provided in case it is necessary

to use an external 40-volt plate battery instead of the one that fits

the compartment provided in the inside of the set box.

ANT

OND.

OV

Bup-26606

Fig. 108. — Schematic diagram of connections in set box BO –98- A .

The antenna circuit of the receiver (see Fig. 108 ) consists of a

primary inductance having three taps and a primary variable con

denser. The primary inductance is inductively coupled to the sec

ondary which consists of a secondary inductance having two taps

and a secondary variable condenser . The coupling between the pri

mary and secondary inductances is varied by turning the larger of

the two knobs mounted together on the upper left-hand corner of

the panel.

The plate circuit of the detector tube ( see Fig . 108) contains a

tickler coil which is coupled to the secondary inductance coil. This

coupling is varied by means of the knob marked “ Tickler ” which

is mounted, together with the secondary coupler knob, on the upper

left-hand corner of the panel.

The adjustment of the tickler is especially important in the

BC-98– A receiver . The tickler in this set provides a means for ad
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justing the receiving circuit so that C . W . signals as well as damped

wave signals may be received . The proper adjustment of the tickler

also makes possible an increase in signal strength and greater se

lectivity when receiving damped wave signals.

Directions.

3 . Release the two latches at the top of the BC -98 – A set box and

remove the back. This leaves the back of the panel and attached

part exposed to view . (See Fig . 109.) . Turn the various controls

and the parts on the rear of the panel that move. Check wiring

diagram as far as possible.

2nd.Stage 1st Stage clo
Amplifier Amplifier Case Detector Inductonce Primary

Tube Tube Inductance

Second

Tube

Plate .

Batteries

BATTERY TYPE BAZ
BATTERY TYPE BA2

4 .

L
E
L
E

TO

2

S

Audio Frequency Secondary Primary
Transformers Condenser Condenser RE- P -5156

Fig . 109. - Rear of BC-98 - A receiver panel.

Questions.

( 14 ) Note how the primary, secondary, and tickler inductance

coils are mounted. Which is the secondary? Which the tickler ?

( 15 ) What is the purpose of the switch marked “ Amplification

Control ” ?

( 16 ) How is the wave length of the primary circuit varied ?

Of the secondary circuit ?
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( 17) Locate the “ B ” battery container. How many terminals

are provided on it ?

( 18 ) How many pairs of phones can be plugged into this set?

( 19 ) What connections are made to the binding posts marked

“ Aerial” and “ Ground ” ?

EXPERIMENT No. 1.

TO CONNECT UP AND TUNE THE SCR - 109- A .

Information .

The SCR -109– A set differs from other sets such as the SCR -79- A ,

the SCR - 130, and the SCR– 77 - A sets in that the transmitting and

Ant
SCR

125 - A

BC -86 -A | Coupled )

Gnd see sooy
t
o
m

a

DM -13 N A
Microphone

AT THE

BB - 14 BB - 14 BB-14

RC-P -4050

Fig. 110. - Cording diagram of transmitter connections of SCR - 109 - A set and

method of coupling the SCR - 125- A wave meter to transmitter circuit.

receiving apparatus are contained in separate. boxes. Either set

box may be connected up and operated independently of the other.

Also the receiver set box may be connected up in conjunction with

the transmitter set box so that the receiver may be placed in oper

ation when desired by manipulating the proper switches on the

transmitter panel. The transmitter and receiver are tuned separately.

Directions.

4 . To connect up the transmitter. (See Fig . No. 110 .)

a . Place the BC -86 - A set box on the surface on which it is to be

operated . Remove the cover of the set box.
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b . Insert two VT-4 tubes in the two large sockets on the tube

shelf and insert a VT- 2 tube in the small socket.

C. Place two BA - 2 batteries in the compartment back of the tube

shelf and connect the leads from the batteries to the four binding

posts provided in the correct order indicated. Make sure that the

connections are correct in polarity .

d . Open the “ Trans.-Rec.” switch .

e . Connect three 4 -volt storage batteries in series and using the

cord, type CD -48, connect the 12-volt battery thus formed to the two

binding posts on the lower edge of the panel marked “ _ 12 volts + ."

Do not complete the circuit,but leave the negative lead disconnected

at the battery .

f. Connect the antenna lead- in to the binding post in the center of

the top of the panelmarked “ Ant."

g. Connect the wire from the counterpoise or other ground system

used to the binding post on the lower edge of the panel marked

66 Gnd .”

h . With the proper cord connect the motor (or low voltage side

of the dynamotor) to the two binding posts on the panel marked

6 - Dynamotor + ,” with the correct polarity.

¿. With the proper cord connect the generator (or high voltage

side of the dynamotor) to the two posts on the panel marked “ — 800

volts + ” with the correct polarity.

j. Connect the key to the proper binding posts on the panel and

plug the microphone in the jack provided .

k . Check all connections to see that they are correct .

1. Connect the negative lead ofthe cord, type CD -48, to the nega

tive terminal of the 12 - volt battery. The transmitter should now be

ready for operation.

Information .

The transmitter of the SCR - 109 - A besides having an adjustment

for wave length, also has one for coupling. This coupling adjust

ment is made by the 8 -point switch located on the rear of the an

tenna inductance. Its position has some influence on the transmit

ting wave length , so that, it is necessary to note its position if it is

desired to return to any given wave length.

The wave length on which the BC -86- A set box transmits is de

pendent on the type of antenna used and it is, therefore, impos

sible to calibrate it for use with any antenna. It is necessary to make

a table of settings corresponding to the wave lengths on which the set

will be required to transmit for each antenna system used . The set

tings for each of these wave lengths should be obtained in the man

ner explained below .
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Directions.

5 . To tune the transmitter to a given wave length .

a . Set the antenna inductance switch approximately at the wave

length desired. (Suppose that the wave length desired is 400 meters.

Four hundred meters is halfway along the wave-length range of the

set. Therefore, as a trial setting, place the antenne inductance switch

halfway around “ Max .” )

6 . Throw the small double -pole switch on the panel to the “ C . W ."

position and the “ Trans. Rec.” switch to the “ Trans.” position .

The dynamotor should now start running and the filament of the

oscillator tube should light with a dull red glow .

c. Close the key and vary the coupling switch (on the back of the

of the antenna inductance) until the plate milliameter on the panel

reads about 125 milliamperes.

d . Light the lamp of the SCR -125 - A wave meter and adjust it to a

dull red glow .

e . Couple the SCR - 125 - A wave meter to the antenna inductance

and vary the wavemeter dial until the lamp glows brightly . If this

occurs at a wave length greater than that desired , reduce the antenna

inductance. If it occurs at a wave length less than the wave length

desired, increase the antenna inductance.

f. After adjusting the antenna inductance, measure the wave

length again and continue this process until the inductance tap is

found which gives the wave length nearest that desired.

g . If the plate milliammeter does not indicate a reading of about

125 milliamperes, readjust the coupling until this value is obtained .

If the coupling switch is adjusted in order to get the correct plate

current, the antenna inductance switch may require readjustment in

order to maintain the correct wave length .

h . After the above adjustments have been made the transmitter

should be sending continuous waves on the desired wave length. If

it is desired to send buzzer or telephone modulated waves , the small

double- pole switch on the panel is thrown to the proper position for

the type of modulation desired and the wave length again checked

and adjusted if necessary.

Questions.

(20 ) Why is the “ Trans.-Rec," switch left open until all connec

tions have been made?

(21) Would the set transmit any kind of signal without the key

being connected ?

(22 ) What is the range of the antenna current ammeter ?

(23 ) Why can not the transmitter be permanently calibrated
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(24 ) What is the wave length range of the SCR - 125- A wave

meter ?

(25 ) What is the purpose of the coupling switch ?

(26 ) What plate current does the oscillator tube normally draw ?

(27 ) Does the plate milliammeter read only the plate current of

the oscillator tube ?

(28 ) How much difference in wave length does one tap of the

antenna inductance make ?

(29) When the coupling switch is varied, does it vary the trans

mitting wave length ?

( 30 ) When transmitting continuous waves, do the filaments of all

three tubes light?

(31) What value of antenna current did you obtain in tuning the

transmitter ?

Information.

The receiver of the SCR -109- A is contained in a separate box

known as set box, type BC -98– A . Itmay be used either separately or

with its transmitter. When connected up with the transmitter it

forms a complete unit for transmission and reception. The trans

mitter is provided with the necessary binding post for connecting the

receiver. In the following directions it is assumed that the trans

mitter has already been connected up and that it is desired to com

plete the set by connecting up the receiver.

Directions.

6 . To connect up the receiver . (See Fig . 111.)

a . Place the set box, type BC - 98 – A on the right side of the trans

mitter and with their panels in line . Open up the cover to the re

ceiver.

6 . Place two BA -2 batteries in the compartment back of the panel

and connect the leads of the batteries to the binding posts provided

in the correct order and with the proper polarity . Insert three VT-2

tubes in the three sockets and close the cover of the receiver.

c. On the left edge of the panel of the receiver are four binding

posts marked " Antenna,” « + 12 volts” , “ — 12 volts,” and “Ground.”

On the right edge of the transmitter panel are four binding posts cor

responding to the first four. After making sure that the “ Trans.

Rec." switch is open, connect the corresponding binding posts to
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gether, that is, the “ Antenna ” post on the receiver to the “ Antenna "

post on the transmitter and so on .

d . Insert the plugs of one or two head sets, type P -11, in the jacks

provided on the receiver panel and adjust one of the head sets to fit

the head comfortably. (Ifthe head sets available have no plugs, they

may be connected to the two binding posts on the receiver panel

marked “ Aux . Tel.") The receiver is now completely connected and

ready for operation .

e . If it is desired to connect up the receiver only , and not the trans

mitter ,the four binding posts on the left edgeofthereceiver panel are

SCR

125 - A

Coupled

BC - 98 - A

Phones )

BB - 14 BB - 14 BB - 14

RL - P - 2879

Fig . 111. — Cording diagram of receiver connections of SCR - 109 - A set and

method of coupling the SCR - 125 - A ware meter to the receiver circuit.

connected directly to the “ Antenna” , “Ground,” and “ + and

12 -volt” leads from the storage battery and not to the corresponding

posts on the transmitter panel.

Questions.

(32) Why do the antenna, ground , and filament battery connec

tions for the receiver go through the transmitter when both units are

connected up ?

(33) For what reason are the two binding posts on the receiver

panelmarked " + and — 40 volts Aux. plate battery " ?

( 34 ) When the receiver alone is used ,how can you turn off the fila

ment current ?
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(35) What kind of connectors did you use between the correspond

ing binding posts on the receiver and transmitter panels ? :

(36) What is the advantage of having the transmitter in a separate

box ?

(37) What is the disadvantage of having the receiver in a separate

box ?

Directions.

7. To connect up the complete set.

a . Connect up the transmitter as previously given .

b . When the transmitter has been completely connected up , connect

up the receiver as given above and the complete set will be ready for

operation.

Information.

In tuning the receiver, several different cases will occur. They are

as follows :

a . Tuning in a C . W . signal of known wave length. .

b . Tuning in a damped wave signal of known wave length . '

C . Tuning in a C . W . signal of unknown wave length . .

d . Tuning in a damped wave signal of unknown wave length .

Directions.

8 . To tune the receiver to a C . W . signal of known wave length .

A . Throw the “ Trans.-Rec." switch to the “ Rec.” position ( if the

transmitter is connected up) .

b . Set the secondary coupling on the 20° mark .

C . Set the secondary “ LW -SW ” switch and the secondary con

denser to the desired wave length as given by the calibration of

the set .

d . Beginning at “ 0 ” on the scale, increase the tickler coupling

until a distinct double click is heard in the head set, and then set

the coupling adjustment two scale divisions beyond the point where

the click is heard . .

e. Vary the primary inductance switch and the primary conden

ser at the same time until a distinct double click is heard. With

outmoving the secondary condenser, set the primary condenser about

5° to either side of the point where this click was heard .

f. The receiver should now be in tune on the desired wave length ,

but due to inaccuracies which may occur, the tuning may not be ex

act enough to pick up the signal desired . If the signal is not heard ,

the secondary condenser control should be slowly rotated , covering
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an arc of 10°, about 5° either side of the setting given by the cali

bration of the set .

g . A small further adjustment of the primary condenser, the sec

ondary coupling, and the tickler coupling should now be made in

order to increase the loudness of the signal.

9. To tune the receiver to a damped wave signal of known wave

length :

a . Same as a above.

b . Same as b above.

c. Same as c above.

d . Same as d above.

e. Same as e above.

• f. Decrease the tickler coupling to a point just below where the

double click is heard.

g . Same as f above.

h . Same as g above.

10 . To tune the receiver to a C . W . signal of unknown wave length :

a . Same as a under Direction 8 .

b . Same as 5 under direction 8.

C . Set the primary inductance switch on " SW ."

d . Set the secondary inductance switch on “ SW ."

e . Set the secondary condenser on about 5° and increase the tickler

coupling until a click is heard .

f. Vary the primary inductance switch and the primary condenser

until the double click indicating resonance is heard .

NOTE. — For every adjustment of the secondary circuit there should be a

corresponding adjustment of the primary circuit at which the two are in tune.

In searching for a signal of unknown wave length , both condensers should be

varied at the same time, attempting always to keep the primary condenser

close to that point where its circuit is in tune with the secondary.

g . Starting with the secondary condenser at about 5° and the

primary condenser at the point where it is in tune, slowly turn both

condensers as outlined in the note above, over their entire scale .

It may be necessary to increase the primary inductance as the

secondary condenser reaches the higher part of its scale in order that

the primary circuit may remain in tune with the secondary. .

h . If the desired signal is not heard as under Direction g above,

set the secondary inductance switch on “ LW ” and repeat Direction

g, being sure that at all times the primary circuit is in tune.

¿. When the desired signal is found , adjust very carefully the

primary and secondary condensers, and the secondary and tickler

couplings for a loud clear signal of good readable pitch .
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.

d waves may be if the changein must be reduces

11. To tune the receiver to a damped wave signal of unknown wave

length :

a . Follow exactly the procedure outlined under Direction 10 above

until the desired signal is found. When found the natural tone of

the damped wave will be very badly distorted .

b . Decrease the tickler coupling until the natural tone of the

damped wave appears and if necessary readjust the primary and

secondary condensers and the secondary coupling.

NOTE. — Damped waves may be received with the tickler coupling adjusted

so that the receiver is oscillating, if the change in tone is not objectionable.

In receiving telephone signals the tickler coupling must be reduced until the

distortion of signals is eliminated .

Questions.

( 38 ) Why is a different method of tuning followed when looking

for a signal of unknown wave length than when looking for one of

known wave length ?

( 39) If your receiver were not calibrated how would you tune in

a signal of known wave length ?

(40 ) Which condenser has the greatest effect on the tuning ?

(41) When you tune in a telephone signal with the tickler cou

pling to near maximum , what happens ?

(42) Is the adjustment of the secondary condenser as critical

when tuning in a telephone signal as when tuning in a C . W . signal?

EXPERIMENT No. 2 .

OPERATION OF TRANSMITTER.

Directions.

12. Place the BC- 86 - A transmitter in operation as given in Ex

periment No. 1 . (See Fig . No. 110 .)

a. Pull open the small 3 -pole switch. Throw the large switch

to the “ Transmit ” position. The dynamotor should start and the

oscillator tube should light up. Turn the “ Antenna Inductance "

switch to stud No. 1 (Min .) . Close the key of the transmitter and

adjust the 8 -point coupling switch until the “ Plate Current " amme

ter shows a reading of 125 milliamperes or as near this value as can

be obtained. With this adjustment the “ Antenna Current " meter

should show a reading of over one ampere.

b . Throw the small switch to the “ Buzzer Modulated ” position

and note any changes in the reading of the two meters on the panel

when the telegraph key is alternately opened and closed
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c. Throw the small switch to the Telephone Modulated ” posi

tion and note any further changes in the reading of the two amme

ters. Speak and whistle into the microphone and note variation of

the plate current reading , if any .

Questions.

(43) Is there any difference between the readings of the two meters

when using the modulated methods of transmission and when using

the continuous wave method ?

(44) Do the readings of the meters change when the key is opened

and closed while using “ BuzzerModulation "

(45) Does any change take place in the reading of the “ Plate Cur

rent " ammeter when using telephone modulation ?

( 46 ) Which method of transmission would cover the greatest dis

tance ?

EXPERIMENT No. 3 .

DETERMINING THE WAVE LENGTH RANGE OF THE TRANSMITTER .

Information .

The transmitter of the SCR - 109 - A , like that of the SCR -79- A , is

dependent on its antenna system for the wave length on which it

transmits. It is accordingly impossible to calibrate permanently the

transmitter, and it is therefore necessary to calibrate it each time the

antenna is erected and the set put in operation . This calibration

will hold only so long as no change is made in the antenna or ground

systems. In actual operation in the field it will not be necessary to

calibrate the set for all possible wave lengths but only for those upon

which itmay be necessary to communicate. It is to be noted with

this set that it is impossible to set the transmitting wave length

exactly on any given wave length within its range unless the given

wave length happens to fall on one of the taps of the antenna in

ductance.

Directions.

13. Throw “ Transmit-Receive ” switch to “ Transmit ” and open

the small three- pole switch . Adjust the coupling switch so that the

plate current meter shows a reading of about 125 milliamperes. Turn

the " Antenna Inductance " switch to the No. 1 stud.

14 . With the telegraph key closed take a reading of the wave

length using the SCR - 125– A wave meter.

15 . Take wave length readings for the remaining adjustments of

the “ Antenna Inductance ” switch and record in the table below.
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Also record the readings of the two meters and the plate coupling

tap used for each wave length setting. Remember that the plate

coupling may have to be readjusted when changing the wave length

adjustment in order to keep the reading of the “ plate current "

meter around 125 milliamperes.

16 . Throw the small three-pole switch to the “ Buzzer Modulated "

position . Using the SCR -61 wave meter, check a few of the wave

length readings taken in the above experiment. Also check the

wave length readings with the small switch thrown to the “ Tele

phone Modulated Position ."

Wavelength .

Primary

inductance tap.

Plate coupling

tap .
Plate current. Antenna current.

!
.

.
.

.

11 .

12

.
.

.
.

15

16

.

Questions.

(47) From Experiment No. 3 , what is the wave length range of

the set ?

(48 ) Was there any difference in the wave length readings for

the same setting of the antenna inductancewhen the continuous wave

system was used , and when the buzzer and telephone modulated sys

temswere used ?

(49) If an SCR - 125 - A wave meter were not on hand , would it

be possible to adjust the transmitter to a certain wave length for all

three systemsby using an SCR -61 wave meter ? Explain .
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EXPERIMENT No. 4 .

CALIBRATION OF THE RECEIVER.

Information .

Where possible the receiver of any radio set should be permanently

calibrated over its entire wave length range. With the receiver of

the SCR -109- A this is possible only for the secondary circuit and

for fixed adjustments of the secondary and tickler couplings.

Directions.

17. Connect up the receiver ready for operation as given in Ex

periment No. 1.

a. Set the secondary coupling on 20°.

b . Set the secondary inductance switch on “ SW ."

c. With an SCR - 125- A wave meter measure the wave length of the

secondary circuit for each 10° of the secondary condenser. For

each setting of the secondary condenser set the tickler coupling 5°

beyond the point where a double click is heard .

d . Record the settings obtained in table similar to the one shown

below .

Secondary inductance switch on “ SW ."

Secondary condenser. Wave length .

.
.

.

100 . . .

e . Set the secondary inductance switch on “ LW .”

f. Repeat c . above.

g. Record the settings obtained in a table similar to the one shown

below .

Secondary inductance switch on “ LW ."

Wave length.Secondary condenser.

. . . .

80 . . . .

90 . . . .

100 , . . .
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Questions.

(50) From the above experiment what is the wave length range of . .

the receiver of the SCR - 109A ?

(51 ) At what wave length was the change made from “ SW ” to

“ LW " on the secondary inductance ?

(52) Did the tickler coupling vary with the wave length ?

EXPERIMENT No. 5 .

RECEIVING .

Directions.

18 . Set up and connect for operation the transmitter of an

SCR -109 - A , using the standard antenna. Three or four hundred

yards away set up and connect for operation the receiver of an

SCR - 109– A , using either the standard antenna supplied with the set

or a 150- foot “ V ” type antenna.

19 . The operator of the transmitter will send buzzer modulated

signals on a given wave length. Tune the receiver to the transmitted

signals.

Questions.

(53 ) After tuning the primary and secondary circuits, did the

signal strength increase with increase of the tickler coupling ?

(54 ) With the tickler coupling below the point where a click

is obtained , do the received sgnals sound exactly like the buzzer on

the transmitter ?

(55 ) As the tickler coupling was changed , did the secondary

condenser need any readjustment?

(56 ) Was the sound of the signal greatly changed as the tickler

coupling was increased beyond the point where the click was ob

tained ?

Directions.

20. The operator of the transmitter will send continuous 'wave

signals. Tune the receiver to these signals.

Questions.

(57) Where was the tickler coupling when the continuous wave

signals were first heard ?

(58 ) Can these signals be heard with the tickler coupling below

the pointwhere the click is obtained ?
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(59 ) When these signals are properly tuned in , what is the effect

of slight changes in the tickler coupling?

(60 ) If the tickler control is adjusted anywhere between the

point where the click is heard and its maximum position, can the

signals still be heard ?

Directions.

21. The operator of the transmitter will change over to telephone

modulated signals . Tune the receiver to these signals .

Questions.

(61) What is the best position of the tickler for the reception

of these signals?

(62) Can you recognize the voice of the transmitting operator?

(63) Can you understand all of his words?

(64 ) With the tickler coupling beyond the point where the click

is heard ,what do you hear ?

(65) Tune the set as though you were looking for a continuous

wave signal. What do you hear?

(66 ) With the tuning as in Question (65) decrease the tickler

coupling below the point where the click is obtained . What do you

hear ?

(67) Based on your answers to Questions (65 ) and (66 ) , what

would be a good method of tuning the set when trying to pick up a

weak telephone signal?
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THE INVERTED “ L ” ANTENNA.

Equipment.

1 inverted “ L ” antenna, type AN -7 , consisting of 75 feet , type

W -24 wire, attached insulators ( IN -10) , and 25 feet lead -in

type W -4 wire.

4 mast sections, typeMS-14.

2 guys, rope, double , type GY 4 .

1 counterpoise ,wire, insulated , 75 feet long, type CP -5 .

2 ground mats, copper screening, type MT- 5 .

2 insulators, type IN - 7 (for mast tops) .

4 stakes, ground, typeGP-8 .

1 hammer, type HM - 1 .

GENERAL CONSTRUCTION OF THE ANTENNA,

Information .

This type antenna is used with the SCR -105 radio telegraph set.

The erection of the inverted “ L ” antenna requires the above listed

material. Themast sections are carried strapped together, while the

rest of the equipment is carried in a canvas bag.

The mast sections are fastened together by using the metal clamps

provided . The top of each mast section is so prepared that the mast

top insulator may be screwed in place . When the mast is raised , the

guy rope should make an angle of about 45° with the direction of

the antenna. The antenna is made of stranded insulated wire be

cause of its greater flexibility and less liability to become kinked as

compared with single wire. Each of the type IN - 10 insulators used

between the antenna and masts consists of a 7 by 1 by 4 inch micarta

strip with galvanized steel clevises and harness hooks at each end.

For a ground with this antenna either the insulated counterpoise

wire or the ground mats may be used . Where the ground is dry, or

the installation only temporary, the counterpoise is used. In case

the ground is moist, and consequently a good conductor, or where the

installation is semipermanent, the ground mats may be used. When

the counterpoise wire is used , care must be taken to ascertain that

it is well insulated and that it will not become grounded . The

counterpoise or ground mats connect to the “ ground ” binding post

of the set which is in use. Ground mats and counterpoise wires will

not both be used at the same time. The antenna and counterpoise

as well as the guys are placed on hand reels for transportation .
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Questions.

( 1 ) Whatkind ofwire is wsed with this antenna? Why ?

(2 ) What insulators are used with this antenna ? Where are they

Used ?

( 3 ) Where is the " lead in ” and what is its purpose ?

(4 ) How many mast sections are used at each end of the antenna,

and how are the sections fastened together?

(5 ) Why are sectional masts used instead of one mast 20 feet long

for each end of the antenna ?

(6 ) Why is a copper wire screen used for the ground mat?

( 7 ) What is the purpose of the insulation on the counterpoise wire ?

(8 ) Explain how the counterpoise wire replaces a ground connec

tion .

Information .

Two men are required to erect efficiently the inverted “ L ” antenna.

The antenna equipment is taken to the field and removed from the

carrying bags. The mast sections are assembled and connected into

twomasts with the clamps and the mast insulators screwed into place .

One guy and the lead -in end of the antenna is connected to the mast

insulator of one mast. While one man (No. 1 ) holds this mast erect,

the other man (No. 2 ) should stake down the guys, so that they will

make an angle of about 45° with the direction of the antenna. Lean

the pole so that its weight pulls against the guys. Then man No. 2

takes the reel on which the antenna is to extend, unreeling the an

tenna ashe goes. No. 1 follows with the other mast, guys,two ground

stakes , and the hammer. Connect the guys and antenna to the mast

as was done at the first mast. The guys are tightened enough to take

up the slack of the antenna after which the first mast is straightened

up.

While the operator connects up the set and gets it adjusted, the

other man should unroll the counterpoise wire, stretching it on the

ground directly underneath the antenna . If the ground mats are used

they should be spread out on the ground , or buried lightly , under the

antenna .

A convenient method of placing the ground mats is to have them

rolled up and then to start a trench about 8 inches deep and the width

of the mats. The trench can be dug for about 2 feet and then a

start made to unroll the mats in it. As the digging proceeds, the
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loose earth is thrown back on that portion of the mats which is un

rolled . The operation is kept up until the mats are completely un

rolled and covered by the loose earth . This saves handling the earth

more than once. The groundmats should be connected together with

wire, leaving a space about the width of one mat between them .

When the antenna has been erected , the work will be inspected by the

instructor, after which it will be taken down and prepared for trans

portation .

EXPERIMENT No. 1.

TO ERECT AN INVERTED “ L ” ANTENNA.

Directions.

1. Erect the inverted “ L ” antenna assigned by the instructor in

accordance with the procedure outlined above. One man of the team

will act as No. 1 and the other as No. 2 .

2 . After the work has been inspected , remove the antenna and

prepare it for transportation .

3. Unpack the equipment and again erect the antenna with man

No. 1 now assuming the duties of No. 2 , and former No. 2 assuming

the duties of No. 1.

4. Remove the antenna and pack the equipment for transportation

as before.
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THE “ V ” TYPE ANTENNA.

Equipment.

1 “ V ” type antenna - type A - N - 8 , including wire, attached in

sulators ( IN - 10 ) , and lead -in .

6 mast sections, type MS- 14 . .

3 guys, rope,double, typeGY-4 .

1 counterpoise wire , insulated, double, type CP -4 .

2 ground mats, copper screening, type MT-3.

3 insulators for mast tops, type IN - 7 .

6 stakes, ground , type GP-3 .

1 hammer, type HM -1.

GENERAL CONSTRUCTION OF THE ANTENNA.

Information . .

The “ V ” antenna is used with SCR -79- A , SCR - 99, SCR - 109 - A ,

and SCR -67 - A sets. Each leg ofthe V is 150 feet long and requires

a double counterpoise wire of the same length . Insulated stranded

wire is used rather than single wire in this antenna because of its

greater flexibility and its less liability to become tangled . The type

IN - 10 insulators used between the ends of the antenna and themasts

are micarta strip 7 by 1 by 1 inch , with galvanized steel clevises and

harness hooks at each end.

The stranded “ V ” antenna may be erected rapidly and efficiently

by two men . Generally a two -wire counterpoise is used, but some

times three wires may be used. In this case, one wire is laid on the

ground, midway between the antenna wires, while the other two are

laid outside the antenna wires, making angles of about 30° with the

antenna legs. When the ground mats are used they should be spread

out on the ground in the space bounded by the legs of the antenna.

The two-wire “ V ” antenna is used with the above sets instead of

the one-wire inverted “ L ” antenna,since due to the two wires in par

allel, the antenna has greater capacity and less resistance than would

one wire having a length equal to the two wires together. Therefore

it radiates stronger signals in the direction of the point of the

“ V ” than would be the case if an inverted “ L ” antenna were used .

Questions.

( 1 ) Why is stranded wire used in this antenna ?

( 2 ) What type of insulators are used with the “ V " antenna ?

( 3 ) Could the antenna be used without insulators on the antenna

wires ?
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(4 ) Why is this type antenna used rather than the inverted “ L ” ?

(5 ) Into how many sections is each mast divided ? Why not use

a single section mast 20 feet long ?

(6 ) Why are counterpoise wire and ground mats both provided ?

Information .

The various parts of the equipment should first be examined and

their functions understood . After this the equipment is taken into

the field and the antenna is erected . A convenient method for the

erection of the “ V ” antenna is to treat is as two inverted “ L 's.”

First themast at the lead - in end is raised, and then each leg in turn,

as was done in raising the end of the inverted “ L .” After the two

end masts are erected , the mast at the lead- in end is straightened

up, if necessary. While the operator connects up the set , the second

man should lay out the counterpoise wires or the ground mats,

whichever it has been decided to use.

After the antenna has been erected , the work will be inspected

by the instructor. When this inspection has been completed, the

equipment should be taken down and prepared for transportation .

EXPERIMENT No. 1.

TO ERECT A " y " ANTENNA.

Directions.

1. Go to the equipment assigned by the instructor and inspect it

carefully , checking up the parts. Then take it into the field , un

pack the equipment required, and erect the antenna. One man will

act as No. 1 of the group and the other as No. 2 .

2 . After the work has been inspected , remove the antenna and

prepare it for transportation .

3. Unpack the equipment and again erect the antenna, reversing

the positions of the No. 1 and No. 2 men in the operation .

4 . Remove the antenna and pack the equipment for transportation .
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THE 40 -FOOT UMBRELLA ANTENNA.

Equipment.

1 equipment, type A - 1- A consisting of: 1 antenna , type AN - 4 ;

six 75 - foot lengths and antenna cord , complete with insulators

and guy ropes.

1 counterpoise, type CP- 3 ; six 90 - foot lengths of counterpoise

wire.

1 cord , type CD -89; set box to counterpoise block, type BL -2

on one cord.

13 reels, type RL - 3 ; 6 for antenna, 6 for counterpoise, 1 for

antenna lead -in .

6 stakes, type CP - 2 .

2 hammers, engineer's, 2-pound , 2 - face .

2 bags, BG - 6.

1 bag, BG - 7.

2 connectors, type M -6 , spares for antenna wires.

1 mast section, type MS- 1 .

12 mast sections, typeMS- 2 .

1 mast section , type MS-3.

1 mast cap, type MF-4 ; complete with 50-foot lead -in wire .

GENERAL CONSTRUCTION OF THE ANTENNA .

Information .

The umbrella antenna is used with the SCR - 127, SCR - 159, and

SCR - 130 sets. The antenna equipment consists of a 40-foot sec

tional mast, antenna wire, counterpoise, guy ropes, and ground

stakes. The mast consists of 10 sections of wooden tubing each 4

feet 2 inches long. With the metal coupling tube this length is

increased to 5 feet 2 inches over all. Ofthe 10 sections used for the

mast there are 8 central sections, 1 bottom section , and 1 top section .

The central sections have a metal coupling tube on one end and a

hole in the other end. The top section has a hole in both ends. One

end of the top section slips on the coupling tube of the upper central

section . A mast cap (coupling block for the antenna wires) is

fitted into the other end . The bottom section has a coupling tube

similar to those of the central sections, while its lower end is fitted

with an electrose insulator.

The antenna is of the umbrella type with six radiating wires, each

75 feet long, suitably insulated at the open ends, and held as nearly
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horizontal as possible by guy- rope extensions, 90 feet long, the outer

ends ofwhich are made fast to ground stakes. The standard coun

terpoise has six radiating insulated wires. Both antenna and

counterpoise wires are carried on hand reels for convenience in pack

ing for quick reeling and unreeling when setting up and taking

down the mast.

Directions.

1. Examine the various parts of the antenna equipment and deter

mine the relation of the various parts to one another.

Questions.

( 1 ) How many radiating wires are there in the antenna ?

( 2 ) What is this type of antenna called ?

( 3) How many sections are used in the 40-foot mast? How do

the top and bottom sections differ from the others? How are the

sections connected together ?

(4 ) How are the antenna wires supported at the end away from

the mast?

(5 ) How are the antenna wires fastened to the mast?

(6 ) How is the mast insulated from the ground ?

( 7 ) How many counterpoise wires are used ? What types of

wires are used for the counterpoise ?

( 8 ) How is the counterpoise system placed ?

(9 ) How are the counterpoise and the antenna wires carried ?

( 10 ) How are the antenna wires insulated from the mast ?

( 11 ) How is the mast raised , and how are the sections added ? .

( 12 ) How many men are needed to erect the 40-foot umbrella

antenna ?

( 13) With which sets is the 40-foot umbrella antenna used ?

Information .

The antenna should be erected in a clear space at least 225 feet

in diameter. The antenna wires must not touch an object such as a

tree, building, etc ., nor should they cross over any power lines or

roads. The lead -in wires must be run as directly to the set as pos

sible. In case of severe climatic conditions, such as strong winds,

a guy plate may be placed between the fourth and fifth sections of

themast (counting from the top) and additional guy ropes attached .
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In rainy weather, it is advisable to loosen the guy ropes. If this is

pot done, the water will shrink the guy ropes, and this will cause

the mast either to buckle or to break.

The minimum number of men that can erect the 40- foot mast

for the antenna is five. Six or more should be used whenever pos

sible. Three men are stationed at the end of the antenna and guy

ropes, two men raise the mast and add the sections, while one man

directs the operations so that the mast will be erect and straight

at all times. The procedure is as follows:

a . Before going into the field , the men are numbered from 1 to

6 ; No. 1 is the section chief, No. 2 the key operator, and No. 3

the log operator. The other three men may be assigned at will.

b . When the suitable location is selected , No. 1 will order the

truck stopped near the point at which themast is to be erected. All

of the men will then get off the truck except No. 6 who will hand

out the equipment to the others. No. 2 arranges the mast sections

in the order in which they are to go up, being sure the bottom

insulator is screwed on. Nos. 3 , 4 , and 5 open the bags and place

the antenna wires, counterpoise wires , and stakes in separate piles.

No. 2 takes the top section, and placing the mast cap on one end

of it, puts the other end on the ground . The mast cap has eight

sockets which hold the metal balls on the ends of the antenna wires.

The antenna lead - in wire is permanently fastened to it. Men , Nos.

4 , 5 , and 6 will each attach an antenna wire to the mast cap by

means of the ball and socket provided . No. 2 puts his in the second

socket from the lead -in ; No. 5 in the second from that of No. 4 's ;

No. 6 two sockets from that of No. 5 . Nos. 4 , 5, and 6 unreel and

lay out on the ground these three antenna wires and the guy ropes

fastened to them . The antenna wires extend radially from the

mast and should divide the circle into three equal parts, that is,

they should make angles of 120° with each other. While Nos. 4,

5 , and 6 are laying out the first three wires, No. 2 holds the top

section and No. 3 attaches the other three antenna wires to themast

cap. There will be one vacant socket. Nos. 4 , 5 , and 6 lay out

the last three antenna wires and remain in position at the end of

their guy ropes. The last wires should go half way between the

other wires, thus dividing the circle into six equal parts. Each

time Nos. 4 , 5 , and 6 lay out an antenna wire , they will also take

a stake with them and leave it at the end of the wire. The guy

ropes will be fastened to these stakes after the mast is erected . All

hand reels should be left at the ends of the wires.

c. It is the duty of the three men at the end of the guy ropes to

keep the mast upright while the sections are being added . They do
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this by keeping the correct strain on the guy ropes, walking toward

or away from the mast as directed by No. 1.

d . The mast is set up by adding the sections. No. 2 raises the mast,

and No. 3 adds the sections. Having added all the sections, includ

ing the bottom one, the base of the mast is permitted to rest on the

ground . No. 2 now takes out both hammers, one of which he lays

down for No. 4. No. 2 then drives the stake for No. 4 , who ties down

his attenna. No. 2 then goes toward No. 5 , driving stakes and tying

down, while No. 4 takes the second hammer and goes toward No.

6 , driving stakes and tying down the antenna wires. Stakes should

be driven at an angle slanting away from the mast. After all the

stakes have been driven , No. 2 and No. 4 bring the hammers back and

leave them near the base of themast. No. 2 will then connect up the

set that is to be used. No. 3 lays out the counterpoise connection

block and attaches the counterpoise wires. He will then assist No. 2

in connecting up the net. Nos. 4 , 5, and 6 , after all the guy ropes

are tied down, will lay out the counterpoise wires directly under the

antenna wires which they have carried out.

P . In taking down the antenna, it is not necessary to untie the guy

ropes from the stakes. Nos. 4 , 5 , and 6 take their positions at the

ends ofthe guy ropes which they held before. They will steady the

mast while No. 2 raises it and No. 3 withdraws the sections. No.

2 holds the top section until all antenna wires are reeled in and the

connectors removed from the mast cap . The antenna wires and guy

ropes are untied and reeled up by themen who laid them . Each time

Nos. 4 , 5 , and 6 reel up an antenna wire , they will bring a stake with

them . After they have completed the antenna wires, they will reel

up the counterpoise wires. Nos. 2 and 3 disconnect the set and pack

the equipment.

EXPERIMENT No. 1 .

SETTING UP THE 40- FOOT MAST.

Directions.

2. Erect the 40 -foot mast for the umbrella antenna as described

in the procedure given above. The duties of each member of the

group will be in accordance with this procedure.

3. Remove the mast and antenna and prepare them for transporta

tion .

4. Repeat this experiment acting each time as a different number

in the group, the particular assignment of numbersbeing designated

by the instructor.

5 . Dismantle the equipment and prepare it for transportation .
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INFORMATION TOPICS.

DEFINITIONS.

NOTE. — The definitions given below are the common meanings of

words as used in this Manual.

Alternating current. - An electric current which flows first in one

direction , reverses, reverses again , and continues flowing in this

manner regularly , first in one direction and then in the other .

Ammeter.— A device for measuring the number of amperes which

are passing through a circuit and showing the same by a direct

reading on a scale. Similarly a milliammeter and microammeter

show the number ofmilliamperes andmicroamperes passing through

the circuit. (See thermo ammeter.)

Ampere. — The practical unit of electric current ; it is the current

produced by an electric pressure of one volt in a circuit having a

resistance of one ohm .

Amplifier. — Themeans by which signals are amplified. In radio

sets, vacuum tubes used in connection with transformers serve this

purpose.

Amplify . — To increase the strength of signals received or trans

mitted .

Antenna. — Usually a wire conductor or a group of wire con

ductors supported on masts or towers for the purpose of radiating

into space or receiving the electromagnetic waves conveying the

signals. Also constructed in other forms. (See Loop antenna.)

Aperiodic. - A circuit is said to be aperiodic when it can not be

tuned ; a receiving circuit which will respond to a number of differ

ent wave lengths at the same time.

Audible. - Capable of being heard ; perceptible to the ear.

Audio frequency . — A vibration falling within the limits of audi

bility that is between 40 and 20 ,000 cycles . The average person can

hear all vibrations within these limits.

Bakelite .- An insulating ,moisture-proofmaterialmade of a hard

pressed , artificial composition , and which is used especially for the

front panels of radio sets.

“ B ” Battery. — The battery placed in the plate circuit of a vacuum

tube receiving set specially made up in 223-volt units.

Battery. Two or more primary or secondary cells connected in

series or parallel, or both .
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Beat note. — The resultant audible note heard in the headset in

continuous wave reception. The electrical vibrations of the incom

ing continuous waves are combined with the electrical vibrations

produced locally by the vacuum tube detector, thereby resulting in

an electrical beat vibration which is in turn converted by the de

tector action of the vacuum tube to an audible beat note.

Binding post. - A connection device used to secure the end of a

connecting wire ; usually mounted on the front panels of radio sets.

Buzzer. — An electromagnetic vibrating device. Used in radio sets

for testing purposes. Also used in wavemeters as producing rapidly

vibrating currents.

By-pass. - An auxiliary path to provide means for the outlet of

radio or audio frequency.

Calibrate . — To ascertain by specialmeasurement, or by comparison

with a standard, variations in the readings of an instrument used

for electrical or radio measurements .

Capacity . — The quantity of electricity which a condenser is able

to store or condense is known as its electrostatic capacity , and is

measured in farads or microfarads.

Carbon pile resistance. — A variable resistance which depends for

its operation on the compactness of small carbon granules or carbon

disks. When the carbon granules or disks are pressed tightly to

gether the resistance is much less than when loosely packed.

Cell. - A single element of an electric battery, either primary or

secondary, usually the former. It generally consists of a container

filled with a liquid or pasty electrolyte in which two electrodes ,

usually carbon and zinc, are inserted .

Choke coil. - A coil of wire usually provided with an iron core ,

used to impede the passage of high frequency currents in radio

circuits.

Circuit. — The entire course traversed by an electric current. It

consists usually of a source of electricity, as a battery or dynamo, the

conductors for conveying the current, and the devices in which it is

utilized, lamps, bell, motors, etc. When it is complete, so that cur

rent will flow , it is said to be made or closed ; when interrupted , so

that the current stops, it is broken or open .

Clevis. — A loop galvanized iron clasping the end of a pole. beam ,

etc.

Condenser. - An accumulator of electrical energy, and is always

made up of two conductors separated by somenonconductingmedium

such as air, mica, glass, etc.
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Conductive coupling.– A means of transferring energy from one

circuit to another. Two circuits are said to be conductively coupled

when they have a part of each circuit common to both, or are joined

together electrically.

Connection. — Two ormore conductors touching each other in such

manner as to close an electric circuit.

Continuous waves. - Waves which are all of the same electrical

dimensions. Waves emitted by a vacuum tube radio telegraph set.

Continuous waves are also called undamped waves.

Cording diagram . A diagram which shows how the external

apparatus, such as storage batteries, dynamotor, etc., are connected to

the set box, by the operator.

Counterpoise. — Metallic conductors placed either on or a few feet

above orbelow the ground, directly under and parallel to the antenna

wires, and used in place of the earth as a ground .

Coupling. – The term applied to the method in which electrical

energy is transferred from one circuit to another . Coupling may be

direct, inductive, capacitive, or resistance.

Crystal detector. — A form of detector which uses certain kinds of

crystals, as carborundum , galena, which have the property of allow

ing current to flow in one direction , but oppose the current flow in

the opposite direction to a greater or less degree. A means of con

verting a high frequency current to a low or audio frequency current.

Current. — A flow of electricity usually measured in amperes.

Cycle. The term applied to a complete vibration in an alternating

current when the current starting first in one direction rises to maxi

mum value , falls to zero value, reverses, rises again to maximum

value and returns to zero value.

Damped waves. - Waves which are notall of the same electrical di

mensions. Waves emitted by a spark transmitter. Also called dis

continuous waves.

Detector. – A device used to convert the high frequency currents to

low or audio frequency currents.

Dielectric. — Any nonconducting medium .

Direct current.- A current flowing in one direction .

Double-throw . switch. — A knife switch which may be thrown over

into either of two opposite sets of contacts.

Dynamotor. — A combination of dynamo and motor on the same

shaft, one receiving current or voltage and the other delivering cur

rent or voltage, usually of different value.

Electrodes. — The term applied to the metal parts immersed in the

active material of a primary cell, also the spark terminals of a spark

gap .
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Electrose. - A trade name for a substance manufactured into high

power transmission insulators. It has a brown, smooth polished sur

face, is very strong, does not absorb moisture, and possesses good in

sulating properties.

Fahnstock clip . - A form of binding post involving a spring catch

in which a wire is placed and held .

Farad . — The unit of capacity.

Filament current. - The electric current which flows in the filament

circuit and which causes the filament to light up.

Filter circuit. — A circuit containing inductance and capacity in

series, which serves as a trap for some certain frequency, thus “ filter

ing ” it outof the rest of the circuit .

Fixed resistance . — An electrical resistance which is of constant

value and can not be varied .

Frequency.— The number of cycles per second made by an alter

nating current.

Grid circuit. — That part of a vacuum tube circuit which is in

cluded between the filament and grid , both internally and externally.

Grid circuit. — That part of a vacuum tube circuit which is in

cluded between the filament and grid ,both internally and externally .

Grid leak . - A resistance of the order of a megohm , which allows

electricity to leak away slowly, usually placed around the grid con

denser, but sometimes connected between the filament and the grid

lead at the point between the grid condenser and the grid of thetube.

Ground. A connection with the earth , either intentional or ac

cidental.

Ground telegraphy.- Exactly the sameas radio telegraphy except

that the ground is used as a medium which carries the waves in

stead of the ether , or air.

Henry. - A unit of measure of inductance.

High frequency . - Radio frequency .

Induction coil. A coil having two separate coils wound about

a common iron core . The primary consists of a few turns of coarse

wire, and the secondary of many turns of fine wire, the two coils

being insulated from each other. The primary is connected to a

battery through a contact breaker which magnetizes and demagne

tizes the core at a rate governed by a spring. The lines of force thus

created cut the secondary and set up in it an induced voltage which

may be great enough to cause sparks of considerable length to jump

between the electrodes of a spark gap.

Inductive coupling. – Two circuits are inductively coupled when

the energy of one circuit is transferred to the other by means of a

magnetic field .
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Input. — The terminals of an electrical instrument which receive

current from some other instrument, or the entering point for in

coming current from another instrument.

Insulate. — To safeguard an instrument, wire, or other part against

the escape of electricity from them or the conduction of electricity

to them .

Insulation. — Material used in insulating.

Insulator . — A contrivance usually made of glass or porcelain or

bakelite for supporting wires and at the same timepreventing escape

of current; a nonconductor.

Interference . — Noises heard in a receiving set due to several sta

tions transmitting on the same wave length or to static or other un

desirable noise which decreases the clearness of the particular in

coming signal which it is desired to receive.

Interrupter. - An apparatus for producing sudden interruptions

in the primary of an induction coil or similar type of step -up trans

former.

· Jack ( telephone ). — A form of metallic spring contact receptacle

which is adapted to fit the plug of the telephone receiver and con

nects the latter in the circuit.

Lead. A conducting wire which leads from an electric source to

any instrument or circuit. The leads from a storage battery to a

radio set, etc .

Lead- in . - The wire which connects the antenna to the radio set .

Long waves. - Six hundred meters and up , usually.

Loop antenna. - An antenna with two separate vertical “ legs” con

nected at the top by a more or less horizontal wire ; the lower ends

of the legs are usually connected through the apparatus in the set

box . These antennæ are extremely directive.

Magnetic field . - Magnetic lines of force produced about a con

ductor carrying current. Any change in this current, as in intensity,

direction , or make and break , will cause corresponding changes in

the magnetic field .

Megohm .- One million ohms.

Meter. - A measure of length ; 39 .37 inches.

Micarta . — An insulating composition made of paper impregnated

with mica. .

Microampere. — One one-millionth of an ampere.

Microfarad . - One one-millionth of a farad ; the unit of capacity

more commonly used .

Micro-microfarad. One one-millionth of a microfarad ; the unit

of measure of very small capacities encountered in radio work .
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Microphone. - An electrical device for converting sound waves in

to corresponding electrical currents or waves.

Milliampere. — One one-thousandth of an ampere.

Modulation . — The process of impressing variations due to the

voice, buzzer, etc ., upon a continuous or carried wave.

Modulator. – A device which serves to vary in tone, inflection ,

pitch , or other quality of sound ; a modulator tube in a radiotele

phone transmitting set.

Net. - A group of two or more radio stations, which may or may

not operate on the same wave length , and which habitually inter

communicate with each other.

Ohm .— The practical unit of electrical resistance .

Oscillation. — When the frequency of an alternating current rises

to the value included in radio -frequency the current is termed an

electric oscillation .

Oscillator. – A device for creating electrical impulses or oscilla

tions, such as a vacuum tube.

Panel.- The front side usually of a radio set, made of bakelite or

some similar insulating material, and on which are mounted the

knobs, switches, etc., used in the operation of the set.

Parallel. - An electric circuit is said to be connected in parallel

when all the positive poles, terminals, etc ., in the circuit are con

nected to one conductor, and all thenegative terminals to the other.

Pitch . — The highness or lowness of a musical note ; the vibration

frequency of a note.

Plate battery. See “ B ” battery .

Plate circuit. — The complete electric circuit from the filament to

the plate, both externally and internally .

Plate potential. - See “ plate voltage."

Plate voltage. The voltage measured across filament and plate.

Plug.– A terminal, consisting of a metal tip and sleeve, insulated

from each other, and connected to a flexible cord, for inserting in a

spring jack , thus placing the instrument to which the plug is at

tached in the circuit.

Polarity. The quality of having opposite poles. In a cell or bat

tery the terminals from which the current flows is of positive

polarity, and the other terminal is of the negative polarity .

Positive pole (of a battery) . — That terminal of a battery from

which the electric current flows ; usually marked with a " + " sign .

Potentiometer. — A variable resistance shunted around a battery by

means of which any desired voltage can be obtained within the limits

ofthe voltage of the battery.
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Primary battery. A group of primary cells connected in series,

or parallel, or both , each of which is a device for transforming

chemical energy into electric current.

Primary inductance. The inductance placed in the antenna cir

cuit of a receiving set, or in the closed circuit of a transmitting set

which is coupled electromagnetically to the inductance in the antenna

circuit.

Pulsating current. - An electric current whose intensity changes at

fixed intervals, but whose direction is constant.

Quenched spark . - The result of any type of spark gap which em

ploys somemethod for extinguishing the spark quickly . It can be

done by providing a large cooling surface on the electrodes, or by

inclosing the spark in a vacuum , etc .

Radiation (current) . — The current in the antenna of a transmit

ting set when transmitting

Radio frequency . - A frequency of 20,000 cycles and up.

Radio telegraphy. — A system of telegraphy in which signals are

transmitted by means of electromagnetic waves set up by an instru

ment for generating impulses at the sending station , passing through

free space, and received by a delicate detecting instrument at the

receiving station .

Relay switch . - A switch which depends for its operation on an

armature being attracted to a pole piece of an electromagnet when

the latter is energized by current flowing through it.

Resistance.— That property of a substance which opposes the flow

ofan electric current, usually measured in or spoken of as ohms.

Rheostat. — A variable resistance.

Secondary inductance . — The inductance coil in the secondary cir

cuit of a receiving set which is electromagnetically coupled to the

primary inductance coil, or the inductance in the antenna circuit of

a transmitting set.

Selectivity . – Property of a receiving circuit which can be tuned

sharply.

Series. - An electric circuit is said to be connected in series when

all the sources or utilizers of electricity in the circuit are arranged

in succession . Cells are said to be in series when the positive ter

minal of one cell is connected to the negative terminal of the next.

Set box . — The box or container which contains the radio set, usu

ally all the parts which are permanently connected and are not to be

changed .

Sharp (in tuning) . - A receiving set is said to tune sharply when

a slight variation of inductance or capacity will entirely tune out a
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signal or is capable of tuning out all undersirable signals except the

one which is being received .

Short waves. - Up to 600 meters, usually .

Signals. — The sound vibrations heard in the telephone receivers,

radio telegraph , or telephone.

Signal strength. — The degree of audibility or loudness of signals

heard in the receivers of a radio receiving set. Also in reference to

the intensity of a signal before it is converted into sound waves.

Socket.— The cuplike base in which a vacuum tube is placed, and

which makes contact connections with the four terminals in the base

of the tube.

Spark gap. — The space between two electrodes through which a

spark discharge takes place.

Spark signals. - Signals sent out by a spark transmitter.

Spark transmitter. — A radio sending set which employs the use

of an electric spark discharging through inductance and capacity in

series to produce electric impulses or oscillations.

Stage (of amplification ) . - An amplifier contains from one to

six tubes, each of which , with its transformer, amplifies the signal

a certain amount, and is called a stage of amplification .

Storage battery . A type of battery in which electricity may be

stored up in the form of chemical energy, as a secondary battery

distinguished from a primary battery. A direct current must be

passed through the battery for a certain length of timebefore the re

action of the chemicals will cause a flow of current from the battery.

Switch . -- Any device by means of which an electric circuit may be

opened or closed .

Tap. - A connection made to any turn of an inductance coil. By

making a number of these connections any portion of a coil may be

included in a circuit as desired .

Thermoammeter. - An ammeter which depends for its operation

on the heating of a wire by the current passing through it.

Traffic. — Business handled in a radio net, consisting of officialmes

sages, or radio service messages necessary to the maintenance of the

system .

Transformer. - An apparatus similar to the induction coil com

monly used in radio sets to raise the voltage from one circuit to

another, also as a means of coupling between amplifier circuits.

Tuning. — The adjusting of the receiving apparatus of one station

to the sending apparatus of another, so that the detector at the

receiving station shall respond only to the waves sent from that
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particular transmitter, without interference of waves of other fre

quencies ; or to adjust two circuits to the same wave length .

Untuned . - See “ aperiodic.”

· Vacuum . - A container from which the air has been exhausted to

a very high degree by means or an air pump of some other efficient

device.

Variable resistance . An electrical resistance whose value can be

varied by any device which will serve to use any part as desired .

Variometer.— A variable inductance coil.

Dolt. — The unit of electrical pressure.

Voltage. — The electrical pressure of circuit measured in volts.

Voltammeter. - An instrument which will measure either volts or

amperes, depending on themanner in which the binding posts thereon

are used .

Voltmeter. - An instrument of high resistance for measuring dif

ferences in potential in volts.

Wave length. The distance in meters covered by one cycle,meas

ured in a straight line.

Wave meter. - A device for measuring the wave length of trans

mitted waves.

Winding. Any part of an electrical circuit which is in the form

of a coil. .

Wiring diagram .- A diagram which shows in detail the manner in

which the parts of any circuit are connected up.
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THE SCR -79- A AND THE SCR -99 SETS.

1. Antenna Equipment, Type A - 9 - A . - The same antenna equip

ment is used with the SCR - 79- A and SCR - 99 sets. The essential

component parts are the antenna, masts, counterpoise, ground mats,

guys, and stakes. The antenna itself is a V with a 60-degree open

ing , 20 feet high, 100 feet long on each side, and with a 25- foot lead

in wire. Under some conditions, such as a limited space or for

short-distance work , an inverted L may be used . This should be 20

feet high, 100 feet long, and with a 25 - foot lead-in wire . The V

antenna is supported on three masts, 20 feet high, each with two

guys. The antenna wire is a bare stranded wire, and the lead -in

is a lightly insulated wire or lamp cord . One end of both legs

of the antenna wire forms the point of the V and to this is joined

the lead- in wire. The two outer ends of the antenna and the point

of the V are provided with strain insulators, which have a snap or

harness hook for fastening them to the tops of the masts. The

antenna, lead -in , etc., are wound on two hand reels for convenience

in storing away in transportation. The masts are of spruce and in

three sections, each about 61 feet long, all sections being inter

changeable. Each section is fitted at one end with a spike and at

the other end with a steel tube that is tapered slightly to take the

spike of the next section , and is pierced with three holes to take the

snap hooks of the antenna insulators and guy ropes. The mast

sections are carried in a carrying roll, which has both a handle and

a shoulder strap of nonelastic webbing. The guys are of No. 5 sash

cord, 40 feet long, provided at one end with a snap or harness hook ,

for fastening in the holes in the steel tube of the topmast section and

at the other end with a tent slide for adjusting the tension on the

guy after it has been passed around the ground stake. In storing

away they are wound on the same type of hand reels as the antenna.

The ground stakes are of galvanized pipe, 18 inches long, and are

provided with a binding post that makes it possible to use them as

a ground rod if desired.

The counterpoise consists of two lengths of 150 feet of heavily

insulated wire which is laid out on the ground in a V shape with a

60-degree opening under the antenna. In storing away they are

wound on two hand reels. As an alternative for the counterpoise,

three ground mats, which are of a fine copper gauze, each 13 feet

long and 3 feet wide are furnished . These have wood strips at both

ends to keep the mats flat and are provided with binding posts at

both ends for convenience in making quick connections. The mats

252



INFORMATION TOPIC No. 2 .

STUDENTS MANUAL FOR ALL ARMS. Page No, 2 .

are generally rolled up for transportation and carried in the roll

with the mast sections. The antenna and counterpoise wires, guys,

stakes, hammer, etc., are carried in a carrying bag. The essential

electrical constants of the V antenna are approximately : Induct

ance, 0.04 millihenry ; capacity, 0 .0004 microfarad ; fundamental

wave length , 240 meters ; and average resistance , 50 ohms.

2. The Dynamotor, Type DM -1. — The dynamotor, type DM - 1, is a

combined motor and generator that, together with certain accesso

ries, is contained in a cast aluminum alloy case. With the motor

running light— that is, with no generator load - it takes a current of

about 4 amperes at 10 or 12 volts from the storage battery . At full

load the motor takes about 10 amperes at 10 or 12 volts, and the gen

erator delivers about one-sixth ampere (167 milliamperes) at 300 to

350 volts to the plate circuit of the vacuum tubes of the transmitter.

The motor input is therefore about 120 watts, the generator output

about 50 watts, and the over-all efficiency is between 40 and 50 per

cent. The machine is a converter from a low to a high direct-current

voltage. It hasseparate motor and generator armature windings and

commutators mounted on the same shaft, revolving in a single com

mon magnetic field . The speed of the machine is 2,550 R . P . M .

(revolutions per minute ). The motor end is marked but can still

further be identified by the heavier wires at the brushes. Generator

ends are marked on the end shield . . The necessary wiring from the

motor and generator is brought up onto a bakelite panel that carries

a fuse block , with 15-ampere fuse wire, a switch in the motor leads

extension cords, oiling holes, etc. Spare fuse wire is wound on a

small spool in the cover of the box . On the panel themotor terminals

are marked “ 10 Volts,” 6 Plus,” and “ Minus.” An extension cord is

provided to connect them to the binding posts on the operating chest

( set box ) marked, respectively , “ Plus 10 V ” and “ Minus 10 V .”

The generator terminals are marked “ 300 Volts," “ Plus," and

“ Minus." An extension cord is provided to connect them to the

binding posts on the operating chest (set box ) marked, respectively ,

“ Plus 300 V ” and “ Minus 300 V .” In both cords the red wire is

positive and the black is negative. Both cords are permanently

fastened to the dynamotor terminals and are to be stored away on

top of the panel. The polarity of the dynamotor terminals is marked

on the panel, but in both cases they can be identified by noting that

with the cover of the case opened away from the operator the right

hand post of each pair is positive. The dynamotor is secured in place

in the lower part of its carrying case by two heavy machine screws

through the bottom . The approximate over-all dimensions are 7 by
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11 inches by 9 inches high, its weight is about 24 pounds, and it is

provided with a carrying strap.

PARTS LIST OF SETS FOR FIELD OPERATION .

Equipments in 79 - A Set. — The SCR -79- A comprises the following

equipment :

One equipment, Type PE - 7.

One equipment, Type RE – 5 – A .

One equipment, Type A - 9 - A .

Equipments in 99 set.-- The SCR - 99 comprises the following equip

ment :

One equipment, Type PE - 7.

One equipment, Type RE - 7.

One equipment, Type A - 9 - A .

Parts Comprising Above Equipments. — These equipments aremade

up of parts as noted below :

Equipment, Type PE - 7 .

Battery, Type BB - 14 ( 9 ) .

Box, type BC -25 or BC - 25– A ( 1) .

Dynamotor, Type DM - 1 ( 1 ) .

Equipment, Type A -9 - A .

Antenna, Type AN –8 (2 ) .

Bag, Type BG - 12 (2 ). .

Cord, sash , No. 5 , olive drab ( 300 feet ) .

Guy, Type GY4 (8 ).

Hammer, 2 -face, 2 -pound ( 1) .

Insulator, Type IN – 10 (4 ) .

Mast section , Type MS- 14 (12) 9 in use ; 3 spare .

Mat, Type MT-5 ( 3 ) .

Pliers, combination , 6 - inch ( 1 pair ) .

Reel, Type RL- 3 (8 ) .

Roll, Type M - 15 (1 ) .

Stake, Type GP- 8 (12) .

Tape, friction ( 1 roll).

Wire, Type W -4 ( 50 feet ) .

Wire, Type W6 (300 feet) .

Wire, Type W -24 ( 750 feet) .

Equipment, Type RE-5 – A .

Battery, Type BA - 2 (4 ) , 2 in use; 2 spare.

Battery, Type BA -4 ( 4 ), 1 in use; 3 spare .

Chest, Type BC -43 ( 1) .

Clock , Type I- 15 ( 1 ) .
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Cord, Type CD - 15 ( 3 ) .

Cord , Type CD - 38 (

Cord, Type CD -47 (2 ) .

Cord , Type CD -48 ( 2 ) .

Cord , Type CD - 49 (2 ) .

Head set, Type P -11 (2 ) .

Key, Type J -12 ( 1) .

Lamp, Type LM -4 (4 ) (for wavemeter ), 1 in use ; 3 spare .

Pliers, combination, 6 - inch ( 1 Pair ) .

Screw driver, 21-inch blade ( 1 ) .

Set box (operating chest) , Type BC-32- A ( 1) .

Set box (wavemeter) , Type BD -40 ( 1 ) .

Tape, friction ( # pound ).

Tube, Type VT-1 (6 ) , 3 in use; 3 spare .

Tube, Type VT-2 ( 4 ) , 2 in use ; 2 spare.

Voltmeter, Type 1 – 10 ( 1 ) .

Wire, Type W – 7 (2 pounds).

Radio Communication Pamphlet No. 17 ( 1 ) .

Equipment, Type RE - 7 .

Battery, Type BA -2 (4 ), 2 in use ; 2 spare.

Battery, Type BA -4 (4 ) , 1 in use ; 3 spare.

Chest, Type BC _43 ( 1 )

Clock , Type 1 -15 ( 1) .

Cord, Type CD - 15 (3 ) .

Cord , Type CD -38 (5 ) .

Cord, Type CD -47 (2 ) .

Cord , Type CD -48 ( 2 ) .

Cord , Type CD -49 ( 2 ) .

Head set, Type P -11 ( 2 ) .

Key , Type J– 12 ( 1 ).

Lamp, Type LM -4 (4 ) (for wavemeter) , 1 in use ; 3 spare.

Pliers, combination, 6 -inch ( 1 pair ).

Screw driver , 21-inch blade (1 ) .

Set box (operating chest ) , Type BC -45 ( 1 ) .

Set box (wavemeter ), Type BC -49 ( 1 ) .

Tape, friction (1 pound ).

Tube, Type VT- 1 (6 ), 2 in use ; 3 spare.

Tube, Type VT-2 (4 ) , 2 in use; 2 spare.

Voltmeter, Type 1 - 10 ( 1 ) .

Wire. Type W - 7 (2 pounds) .
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THE SCR -67 - A RADIOTELEPHONE SET.

POSSIBLE SOURCE OF TROUBLE.

1. Frequently the set does not operate satisfactorily on account of

incomplete adjustment of the transmitting circuit. In making ad

justments, each setting affects all the others, and it is therefore neces

sary to go over all adjustments in the same order until proper con

ditions are obtained. Once the set is adjusted , it will therefore save

time to record the settings and corresponding wave length . These

settings will, of course, change if the antenna is changed .

2 . With a set properly adjusted, the results are still dependent on

the voice of the operator. The speech should be clear, rather slow ,

and in an even ,moderate tone, and with the lips close to the telephone

transmitter.

3 . In general, it may be said that the set is operating properly

when, with the switch on “ Power on ” and the control push button

closed and the amplification switch on “ Minimum ," the operator

hears himself distinctly in the telephone receiver while talking in the

transmitter in a low tone of voice. The test is a check on the working

condition of the circuits, but may not be considered as a conclusive

proof that the circuits are perfectly adjusted .

4 . Noise in Receiver.

a . Worn-out dry batteries. Voltage should not be less than 17 .5

volts per battery.

b . Noisy leak resistance .

c. Loose connections in plate, filament, or grid circuits. Inspect

soldered connections, especially of long wires which may vibrate

loose . Inspect connection clips of grid leak and telephone jack .

d . Poor contact between vacuum tube and spring contacts in

socket.

e . Broken -down grid leak condenser. Remove condenser and test

for click , using telephones .

f. Noisy detector vacuum tube.

g . Sparking at dynamotor commutator, due to poor brushes or

dirty commutator.

5 . Failure to Receive.

a . Tap on the detector tube. If a loud ringing noise is heard ,

the trouble is probably in the antenna primary and secondary cir

cuits. If no noise is heard , the trouble is probably between the de

tector and telephones.
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6 . Failure of filaments to light; due to broken filament in one of

the receiver tubes (VT-1 ) or open in filament circuit. May also be

due to broken -down antenna stopping condenser.

c. Blocking of detector tube; due to too high resistance grid leak

or open in grid circuit. Examine grid leak connecting clips.

d . Receiving condenser short-circuited, due to buckled plates; or

antenna stopping condenser broken down.

6 . Failure of Amplifier.

C . Amplifier resistances may be burned out, or short -circuited , or

the connectionsmay be broken .

b . Condenser terminals grounded to metal frame.

C. Loose connections. Condenser terminal connections broken off.

7. Failure to Oscillate .

a . Failure to have any plate current with modulator switch open

may be due to a failure to impress the plate voltage on the tube. Test

direct current plate circuit for an open by shunting the plate and

filament terminals of the tube socket with a buzzer or receiver. Test

dynamotor voltage on power board. The milliammeter circuit may

be open . Inspect plate current jack and plug. The contacts on the

control relay may not operate properly . Too small a plate current

may be due to too small a filament current.

b . Failure to have any grid current may be due to a burned -out

grid resistance . Test the latter by clicking through with the tele

phones . It may also be due to an imperfect grid current jack or

burned -out ammeter .

C. Oscillator tube filament may not light due to an open in the

filament circuit.

d. No reading on antenna ammeter, may be due to an open in the

antenna circuit. Ammeter may be burned out or antenna inductance

coil may be open. Test by buzzer. Antenna condenser may be

shorted . Antenna switches may be faulty. '

e . Test grid coupling condenser by buzzer .

f. Circuit may not beadjusted properly . -

9 . Antenna insulator may leak or antenna may be grounded .

8. Overheating of Oscillator Tube.

a . Too much plate voltage.

6 . Improper adjustment of circuit.

c. Lack of grid current or excessive grid current due to improper

adjustment of circuit .

d . Faulty tube.

9 . Failure to Modulate.

a . Receiving tube filaments may not light.

b . Control relay contacts may not work .
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c. Open in modulator plate circuit. Modulator knife switch

should be closed . If the latter is open , plate current ammeter should

read 40 to 50 milliamps. When closed , space current should be 60 to

70 milliamps.

d . Iron core choke coil may be short-circuited .

e . Faulty or burned-out input transformer.

f. Short circuit on input transformer secondary.

g. Open circuit between transformer and grid ofmodulator tube.

h . Faulty telephone transmitter.

i. Faulty tube.

j. Blocking ofmodulatormay be due to too high or too low a plate

current or to improper resistance in plate circuit. A tendency of

the tube to block will be evidenced by a high and unsteady reading

on the plate current ammeter when blowing or whistling on the tele

phone transmitter. Blocking of the modulator is also evidenced by

the fact that when the operator talks into the transmitter while send

ing he hears his speech interruptedly . A remedy, if the tube is not

faulty , is to interchange the oscillator and modulator tubes .

PARTS LISTS OF SET FOR FIELD OPERATION .

SET, RADIOTELEPHONE , TYPE SCR -67 - A .

1 Equipment, Type PE - 2 - A ; power.

6 Batteries, Type BB- 5 or Type BB – 14.

1 Powerboard , Type BD - 1 - A .

1 Cord, Type CD -48.

2 Cords, Type CD - 38 ; 1 in use, 1 spare.

1 Equipment, Type RE- 2 - A ; radio.

1 Set Box, Type BC - 13 – A .

1 Cord , Type CD – 23 ; powerboard to set box .

1 Cord , Type CD – 25 ; set box to operator's cut-in switch .

1 Cord , Type CD - 24 ; set box to operator's jack .

2 Head sets, Type P - 11 ; 1 in use , 1 spare.

1 Radio Communication Pamphlet No. 22.

2 Transmitters, Type T - 3 ; 1 in use, 1 spare.

16 Tubes, Type VT- 1 ; 3 in use, 13 spare.

16 Tubes, Type VT -2 ; 2 in use , 14 spare.

8 Batteries, Type BA - 2 ; 2 in use , 6 spare. ·

1 Equipment, Type A - 9 ; antenna.

6 Insulators, Type IN - 5 .

6 Insulators, Type IN - 7.

6 Couplers, Type FT-2 .

3 Mats, TypeMT-3 .

750 feet Wire, Type W - 1.

2 Reels, Type RL - 3 .

300 feet Wire, Type W - 6 .
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6 Mast Sections, Type MS-5 .

2 Bags, Type BG - 14 .

12 Stakes, Type GP-3.

1 Bag, Type BG -8 .

50 feet Wire, Type W -4 .

1 Hammer, Type HM - 1.

pound Marlin , Type RP -2 .

300 feet, Cord Type ŘP- 3.
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THE RADIO SETS SCR -77 -A AND SCR- 77 - B.

THE SCR -77 - A SET.

1. Carrying Units of set - Weight and bulk . — The whole set is as

sembled in five carrying units, each provided with a carrying strap.

The loop antenna folds up and is carried in a bag, which is 28.1

inches long, 44 inches in diameter , and weighs 6 pounds with the

loop in it. The transmitting and receiving apparatus is in an op

erating chest measuring 145 inches by 912 inches by 12 :32 inches

high and weighs 204 pounds complete. The four-volt storage bat

teries are carried in a case measuring 5 by 10 % inches by 813

inches high and weighing 27 pounds with the batteries in it. The

equipment box has two distinct compartments, one of which carries

the dry batteries and the other the spare vacuum tubes and the tele

phone head set. Its dimensions are 13 by 45 inches by 1544 inches

high , and when filled it weighs 174 pounds. The spare transmitting

dry batteries, which like those in use are contained in a wooden case,

are carried in a carrying bag which measures 10 by 31 inches by 8

inches , and weighs 71 pounds with the case in it. The case contain

ing the transmitting dry batteries in use is contained in the equip

ment box. There is room for two extra BA - 2 dry batteries in the

carrying bag in addition to the case. It is a wise precaution to carry

these two extra batteries, though they are not provided in the parts

list. They weigh only 15 ounces each .

2 . Troubles and remedies. - A . If the set is inoperative after being

installed , go over carefully all connectionsmade in installing the set.

Especially examine the loop joints to see that they are clear and

bright and make electrical contact. If the set is still inoperative,

pull forward the operating chest panel and see if all their filaments

are lighted . If not, trace out the circuit for poor or broken connec

tions. The tube socket contact springs sometimes make poor con

tact with the contact pins of the tube, due to dirty contacts or weak

spring tension . Of course , a run -down storage battery may be the

cause of the failure of the tubes to light up.

b . If the instrument still fails to operate properly , as indicated by

failure of meter to read as much as 5 milliamperes and by failure

to obtain a marked drop in plate current when the left -hand side

of the loop is touched with the bare hand, note whether the telephone

click produced in this manner is louder while operating the key

when the meter is shunted . If so, the meter is burned out. If the

clicking is the same and quite weak , the trouble probably lies in
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faulty or run -down BA -2 batteries or faulty connections between

the batteries or otherwhere in this circuit.

C . If the milliameter is burned out or otherwise becomes open

circuited , it can be shunted until replaced or repaired. To shunt the

meter, connect its two terminal posts together by a piece of wire .

To test whether or not the set is oscillating when there is no meter,

touch the left -hand side of the loop with the bare hand. A distinc

tive click in the telephone receiver is heard if the set is oscillating.

d . If it is impossible to cause the meter to read as low as 5

milliamperes by adjustment of the plate -control current knob , it is

due either to reverse polarity of storage-battery connections or a

run -down or wrongly-connected grid potentiometer battery. It may

happen, however, that an exceptionally good oscillator tube will

cause a plate current that can not be reduced to the proper value.

3 . General care of the set. — The sets are made as rugged as pos

sible with this type of apparatus. However, they should not be sub

ject to any heavy jars or severe shaking, as this will break connec

tion or injure the apparatus. The set should not be unnecessarily

exposed to rain or dampness. If it becomes wet it should be

thoroughly dried out but not exposed to intense direct heat. Care

should be taken to keep all terminals bright and clean , including the

joints of the loop. If the sets are stored they must be kept in a dry

place.

PARTS LISTS OF SET FOR FIELD OPERATION .

4 . Equipments in the SCR -79 - A set. There are two equipments

in the set, as follows :

Power equipment, type PE-37.

Radio equipment, type RE – 23.

5 . Parts lists of equipments. — These equipments are made up of

parts as noted below :

Power Equipment, Type PE -37:

3 batteries, type BB -41 ; 1 in use , 2 spare.

1 case, type CS - 19.

Radio equipment, type RE- 23, comprises:

1 bag,type BG -13; for carrying battery case, type CS_ 17.

1 bag, type BG - 18 ; for carrying loop.

15 batteries, type BA -2 ; 9 in use, 6 spare.

2 battery cases, type CS - 17 ; 1 in use, 1 spare.

1 equipment box, type BE -48.

2 head sets, type P - 11.
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1 loop, type LP - 2.

1 radio transmitter and receiver, type BC - 9 .

6 tubes, type VT-1 ; 3 in use, 3 spare.

THE SCR - 77 - B SET.

TROUBLES AND REMEDIES .

1. If the set is inoperative after being installed, go over carefully

all connections made in installing the set. Especially examine the

loop joints to see that they are clean and bright and make good

electrical contact. If the set is still inoperative, pull forward the

operating chest panel and see if all their filaments are lighted . If

not, trace out the circuit for poor or broken connections. The tube

socket contact springs sometimes make poor contact with the con

tact pins of the tube, due to dirty contacts or weak -spring tension .

Of course, a run -down storage battery may be the cause of the failure

of the tubes to light up.

2 . If no reading of the milliammeter can be obtained with the

key up by adjusting the potentiometer , the milliammeter or the

C - 21- A transformer primary may be open . Or the trouble may be

due to faulty connection with the 120-volt “ B ” battery, or the bat

tery may be run down. If the milliammeter is burned out or other

wise becomes open - circuited , it can be shunted until replaced or re

paired . To shunt the meter, connect its two terminal posts together

by a piece of wire .

3 . If it is impossible to cause the meter to read as low as 0 .5 milli

ampere by adjustment of the plate control knob , it is due either to

reverse polarity of storage battery connections or a run -down or

wrongly connected grid potentiometer battery.

4 . When the amplifier stages are operating, a ringing sound will

beheard when the oscillator tube or the panel is tapped . When the

storage battery runs down, the set will usually continue oscillating

even after the amplifier has ceased functioning as evidenced by the

tapping test .

5 . A small percentage of tubes will not oscillate with key up for

any position of the potentiometer. Another tube should then be

tried . Tubes which have a gas leak will ionize when the key is

pressed. This is evidenced by a blue glow in the tube when the key

is pressed.

6 . If the set becomes noisy the following procedure is suggested as

useful in locating the trouble. When the key is pressed the noise

practically always stops since this shorts the primary of the first

C - 21 transformer. If it is still heard the noise is in the two-stage
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amplifier , the 40-volt amplifier plate battery, or the storage battery

circuit. If the noise largely disappears when the key is closed , it is

due to irregularity of the oscillator plate current passing through

the C –21 primary when receiving. One side of the grid BA - 2 bat

potentiometer circuit is probably working normally. If the noise

disappears when the oscillator tube socket plate terminal is connected

to filament, the noise is then either in the tube or in the plate 1 ,000

mmf. R . F . by-pass condenser or the 20,000 mmf. stopping condenser.

Then, removing the special connection to filament, if the noise con

tinues when the tube is removed from the socket the noise is located

in one of the two condensers mentioned . Several of the plate 1,000

mmf. condensers have been found to cause noise because of low in

sulation resistance due to corrosion . When the sets are working nor

mally the most frequent source of noise is the oscillator tube. Often

pressing the key momentarily will reduce the noise. Some tubes are

very noisy when jarred. All tubes developing unusual noise should

of course be replaced . The discarded tube will probably work satis

factorily in one of the audio amplifier sockets. The new set is found

to be considerably more quiet than the BC - 9, due to careful test of

condensers before installation , and because the D . C . voltage im

pressed on the oscillator tube and condenser while receiving is much

reduced .

7 . The sets are made as rugged as possible with this type of ap

paratus. However, they should not be subjected to any heavy jars

or severe shaking, as this will break connections or injure the appa

ratus. The set should not be unnecessarily exposed to rain or damp

ness. If it becomes wet it should be thoroughly dried out but not

exposed to intense direct heat. Care should be taken to keep all

terminals bright and clean, including the joints of the loop. If the

sets are stored they must be kept in a dry place.
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HAND GENERATOR, TYPE GN - 29 - A .

1. Purpose. — The hand generator type GN -29 - A (to replace the

type GN- 29 ) is designed for use with the SCR - 127 set. The neces

sary filament and plate voltage for the transmitter is supplied by this

generator. The cording diagram (Fig . 112) shows the method of

connecting the type GN -29- A generator.

2 . Improvements. — The GN- 29 - A generator differs from the type

GN – 29 in that the voltage regulator of the former is mounted in the

set box instead of on the side of the generator, also the new voltage

regulator, type MC-62, is an improvement over the old type. The lo

cation of the voltage regulator was changed due to the fact that when

it was mounted on the generator it was subjected to vibrations which

tended to disturb the contact adjustments, consequently causing an
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Fig . 112 . — Cording diagram showing connections between the type GN -29 - A

hand generator and the set box of the SCR - 127 set.

improper regulation of the voltage. Mounted in the set box the regu

lator is free from disturbances and therefore gives more satisfactory

operation .

3. Details and Operation of Regulator .— . All regulators are

carefully adjusted by themanufacturer so as to maintain the genera

tor low voltage between 8 and 9 volts. The adjustments are securely

locked. The operator is cautioned against tampering with the

regulator, as no readjustment is necessary. If it is found impossible

to maintain the generator voltage between the limits of 8 and 9 volts,

a readjustment should bemade by a radio electrician at the direction

of an officer.

b . After a set has been operated for a long period of time the

regulator may need attention due to the sticking of the contacts.

This trouble is made evident by the sudden brightening of the VT -2

tube filaments or by sudden increase of antenna current. Excessive

264



INFORMATION TOPIC No. 5 .

STUDENTS MANUAL FOR ALL ARMS. Page No. 2 .

com

sparking will also be caused at the same time at the telegraph send

ing key contacts. The transmit-receive switch should be opened mo

mentarily , which will probably correct the trouble. If the trouble

still persists and the generator fails to develop the proper voltage

it is probable that the regulator contacts have become roughened .

If this is the case , the contacts should be lightly smoothed with a

very fine file or very fine emery paper. The work should be done by

a radio electrician at the direction of an officer.

c . The operation ofthe regulator is as follows: The electromagnet

winding is connected across the generator low -voltage brushes. A

resistance of 12 ohms is connected across the contacts of the regula

tor, so that when the contacts are closed the resistance is short

circuited . The contacts are connected in series with the generator

field . When the generator is turned at slow speed the voltage de

veloped is insufficient to cause the electromagnet to pull the armature

separating the contacts. When the generator speed is above a cer

tain minimum value (about 35 revolutions per minute ofthe handles)

the voltage developed pulls the armature closer, thus opening the

contacts. This places the resistance in series with the shunt field

and reduces the generated voltage sufficiently so that the electro

magnet allows the armature to move back again , thus closing the con

tacts. This process occurs at a sufficient rate to maintain the voltage

at a value practically unchanged by an increasing generator speed .

The regulator, therefore, operates to maintain the generator voltage

at a fixed value for all generator speeds above a certain minimum

value.

4 . Voltage adjustment. - d . The curved spring adjusts the air gap

between armature and core. Decreasing the air gap will cause a

lower voltage to exert the same pull on the armature as previously

obtained with a higher voltage.

b . When the contact screw barely touches the armature contact ,

a slight pull will open the circuit. When the screw is turned in

further, the pressure at the contacts is greater , consequently making

greater the magnetic pull necessary to open the circuit.

C. The transmit- receiver switch of the radio set must be open dur

ing the adjustment of the regulator in order to prevent damage

which may be caused by excessive filament and plate voltage. A

direct -current voltmeter , having a range of not less than 0 – 10 volts,

should be connected to the 12 -voltbinding posts on the radio set.

d . The adjustment screw which bears on the small curved spring

should be turned in until the air gap between the armature and the

core is about 1 / 16 '' ; the contact screw should then be turned in (with
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the generator running at high speed ) until the contact adjustment

giving the highest voltage is found. It is desired that the maximum

voltage thus tested be 94 volts.

( 1) If the voltage is greater than 94 volts, it is necessary to turn

in the screw bearing on the curved spring, about one turn , decreas

ing the air gap slightly. Another test should be made to see if the

maximum voltage obtainable is, 94 volts. If the maximum voltage

is still above 94 volts, it is necessary to turn in still further, the screw

bearing on the adjusting spring.

( 2 ) If the voltage is less than 94 volts, it is necessary to turn out

the screw bearing on the curved spring , about one turn , increasing

the air gap slightly. Again a test should be made to see if the

maximum voltage obtainable is 94 volts . If the maximum voltage

is still below 94 volts, it is necessary to turn out, still further, the

screw bearing on the adjusting spring.

e . The maximum voltage adjustment having been obtained at 91

volts, the contact screw should be turned outward until the voltage

has decreased to 84 volts.

f. This process insures proper spring tension . A certain minimum

tension is necessary in order to prevent sticking at the contacts. The

screw adjustments should be secured by means of the lock nuts

provided.
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THE SCR -109- A AND SCR -159 SETS.

DESCRIPTION OF ANTENNA EQUIPMENT.

1. a The V antenna (used in the SCR - 109- A set ) . — This antenna

is a V - shaped antenna supported on three masts, each 20 feet high .

The length of each leg is 175 feet. There is a lead -in wire 25 feet

long. Each mast is made of three spruce sections, which are fitted

with a spike at one end and a steel tube at the other to join with the

next section . Six hundred feet of heavily insulated counterpoise

wire is provided , which should be made in a V -shaped counterpoise

with a third leg bisecting the V . The auxiliary antenna equipment

comprises spare parts and such carrying rolls, reels, guy ropes, etc .,

as are needed to support or pack away the antenna. Ground mats,

which may be used in place of the counterpoise under favorable con

ditions, are also a part of the antenna equipment.

b The umbrella antenna (used in the SCR - 159 set) . — The umbrella

antenna consists of six antenna wires each 50 feet long spread radially

from the top of a 40- foot mast. At the end of each antenna wire

there is attached a properly insulated guy rope, 95 feet long, by

which the antenna wires are kept stretched out from themast. The

mast is composed of 10 spruce sections, each having a coupling tube

to engage the next section. These sections are all alike except the

top and bottom sections; the top section is fitted to receive the mast

cap ; the bottom section carries a heavy insulator on which it rests .

The counterpoise system consists of six heavily insulated wires, each

90 feet long, radiating out from a central connecting block . Neces

sary spare parts and accessoriesare provided as a part ofthe antenna

equipment.

2 . Erecting the antenna and ground system of the SCR - 109 - A

set. — The V antenna is used . This antenna can be installed for either

of two purposes : ( 1) General use and ( 2 ) directional use. For

the former the orientation of the wire is not important, but for the

latter the point of the V should be directed toward the other station .

Measure the antenna wires to insure that each leg is 175 feet long

and that the lead -in wire is 25 feet long. Correct any departure from

this standard length.

Stretch out the antenna wires on the ground with an opening of

about 60°. Couple three mast sections together for each mast and

lay them on the ground alongside the wire and in the same straight

line with it. Attach the antenna wires with their insulators to the

tops of the three masts by means of the snap hooks and also attach
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two guys to each mast. Drive two ground stakes near each mast

about 20 feet beyond the end of the wire, so that the guys will lie

at an angle of about 45° with the line of the wire. Attach the

lead -in wire to the antenna wires at the front of the V . Having

raised themast at the point of the V , raise the othermast tops gradu

ally by using a light strain on the guys and, keeping the bottom ends

of themasts on the ground ,move them toward the points where they

are to be when the mast is in the vertical position . Pass the guys

around the ground stakes and take up the slack with the tent slides.

If necessary, straighten up the masts and tighten the guys so that

the antenna wires are nearly horizontal. Care should be taken in

raising the masts to keep them in the prolongation of the antenna

wires, as then there will be little or no stress tending to bend the

masts.

For general use the three counterpoise wires should be laid out

on the ground under the antenna with the point of the V - like

arrangement near the radio transmitter. The counterpoise wires,

each of which should be made 175 feet long, are arranged in a

V with the third wire bisecting the angle made by the two legs of

the V . For directional use the three wires should be laid out in the

V -like arrangement with the point near the radio transmitter as be

fore and with the free ends opening out toward the other station .

The legs of the counterpoise are connected together electrically at

the point ofthe V . Wherever possible the counterpoise wires should

be supported on wood stakes about 1 foot high . This will give

greater distance of transmission as well as better telephone com

munication .

Although ground mats are provided as a part of the antenna

equipment, they are seldom used , for it is only under exceptional con

ditions that they will give as good results as the counterpoise. When

used they should be buried under a few inches of earth , which

should be well packed down on them . For general use the ground

mats may be buried under the antenna wires. For directional use

they should extend away from the radio transmitter toward the

receiving station.

3 . Erecting the antenna and ground system of the SCR - 159 - set.

At least five men are needed to erect the antenna. Three men are

at the end of the antenna wires and guy ropes, two men raising the

mast and adding the sections. The following directions should be

observed :

Select clear space in which the antenna is to be erected . This

clear space should be at least 200 feet in diameter. Place the mast
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and antenna equipment in the center of the space where the mast

is to be erected. Take the top section ( the one which has no iron

pipe projecting from either end ) and place the mast cap in one end

of it. ( The mast cap has eight sockets , which will hold the metal

balls on the end of the antenna wires. It should have the 50- foot

antenna lead -in wire permanently fastened to it .) Attach the six

antenna wires to the mast cap by means of the ball and sockets pro

vided. Unreel and lay out on the ground the six antenna wires and

the guy ropes fastened to them . They should extend out radially

from the mast, dividing the circle in equal parts — that is, they should

make angles of 60° with each other.

Place a man at every other guy rope at the end of the guy rope.

It is the duty of these three men to keep the mast upright as the

sections are added. They do this by keeping the correct strain on

the guy ropes, walking toward the mast as necessary . Select the

eight other sections to be added (all alike) and the bottom section .

( This has an insulator screwed on the bottom of it. If it is not

screwed on, this should be done before adding the sections to the

mast.) The mast will contain , when erected, 10 sections in all, 8

besides the top and bottom sections.

. Add the sections, one man raising the mast directly upward and

the other man adding the sections. Keep the mast upright, giving

any directions that may be necessary to the men at the end of the

guy ropes to do this. Having added all the sections, including the

bottom one , allow the mast to rest on the ground. The two men

at the mast then go out to the end of a guy rope and drive a stake

in the ground and by means of the metal tent slide tighten the

guy to the proper tension. This is done for each of the six guy

ropes. Be careful that the mast is upright and that it is not bent.

Make any changes in the strain on the guys necessary to insure this.

It is to be noted that on each guy rope there is an insulator be

tween it and the antenna wire to which it is fastened . The rope is

also divided by insulators. It is absolutely necessary that the

antenna wires be well insulated. The antenna wires must not touch

an object such as a tree , building, etc. The lead - in wire hangs

down beside the mast.

Having erected the antenna , place the counterpoise connecting

block on the ground near the mast. ( This is fitted with holes in

which the ends of the counterpoise wire are plugged.) A short

wire leading to the set box is attached to it. Reel out the six counter

poise wires to their full extent - 90 feet . Each rests directly under

an antenna wire . The counterpoise connecting block should be raised
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off the ground to properly insulate it . Wherever possible the coun

terpoise wires should be supported on wood stakes about 1 foot high .

This will give greater distance of transmission as well as better tele

phone transmission.

4 . Notes on operation . - For efficient operation , the SCR -109 - A

and SCR - 159 sets require experienced operators who are familiar

with the sets. If the operators are not familiar with the sets, it may

be expected that at first only poor results will be obtained. The

sets should be studied and their adjustments and peculiarities

learned. The sets are capable of excellent transmission and recep

tion . If a set fails to operate satisfactorily the following points

should be noted :

Carefully go over all connections made when installing the set.

Check up as to correct connections, including correct polarity, and as

to clean and tight connections.

Test the voltage of all batteries— both storage and dry.

See that the dynamotor is running properly and easily . See that

it is properly oiled . The end covers of the dynamotor may be re

moved for ventilation if conditions are such that dirt, etc ., will not

get into the dynamotor.

Note that all switches make good contact. Press the double-throw

switches firmly in their positions. Clean their contacts frequently.

Inspect the antenna. Check it as to correct length of legs and

lead- in wire. See that the antenna wires are properly insulated .

Improve the ground system if it admits of improvement.

When using the microphone, speak distinctly and directly into the

transmitter. It is well to tap the transmitter smartly with the heel

of the hand to make sure that its microphone element is not stuck.

Do not overlook the fact that the tickler adjustment is very critical,

especially in receiving undamped wave radio telegraphy.

In transmitting, if any of the three tubes fail to light, it may be

due to a bad connection in the socket or a dirty contact pin . Clean

the contact pin and replace the tube properly in the socket. If this

does not remedy the defect, try a new tube. In exchanging tubes

always pull the “ Transmit -Receive ” switch so that it makes no

contact .

In receiving, all three of the tubes will light or none of them will,

because their filaments are connected in series. Examine and clean

the tube contact pins.

Sometimes a tube is defective. Find the defective one by trial

of other tubes known to be in good condition .
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Interchange the receiving tube until you have found the com

bination that works the best. Some tubes are better detectors than

others. One of the receiving sockets is connected so that its tube

is a detector.

Be careful not to touch any of the metal parts of the transmitter

when transmitting, as a shock will result. This applies particularly

to the ammeters, the double -throw switches, and the various induc

tance taps. Even when not transmitting, if the dynamotor is run

ning, a shock is likely to be received. Thus it is well to open the

“ Transmit-Receive ” switch if it is necessary to make any adjust

ments other than by the control handles.

In transmitting radio telephony, the plate current should con

tinually vary. If it does not, the set is not working properly .

During a thunderstorm or other severe electrical disturbance,

disconnect the antenna and ground wires from their binding posts

and connect them directly to each other. This should always be

done if the set is left installed without an operator being present.

5 . Care of sets .- - a The radio equipmentmust be handled with great

care. The various parts are of delicate construction and rough

handling willmake the set inoperative. The transmitter and receiver

boxes contain many parts closely packed together and with a great

many connections. These are liable to become dislodged and the

connection broken . The set should not be stored in a damp place

nor unnecessarily exposed to rain . If the set becomes wet it should

be carefully dried out but never exposed to intense heat.

b The storage batteries must receive proper attention and care.

The dynamotor panel should be kept clean and the dynamotor

properly oiled. Use a good grade of oil and apply one or two

drops after two hours' operation . It is important that not too

much oil be used. It is much better to oil frequently with a small

amount than to oil less frequently using a larger amount of oil.

c The clock needs no attention other than winding and setting.

It is wound by a key fastened at the top of the clock , access to which

is gained by turning the rim counterclockwise about 45° and pull

ing outward. The clock is set in the usual manner by pulling the

key up until a click is heard.

d Great accuracy has been observed in assembling the telephones

and the microphone. There is a right and wrong polarity in con

necting the cords of the telephones. If the cords are removed for

any reason this must be taken into account in replacing them . The

microphone must be carefully handled and packed . It should need

no other attention .
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PARTS LISTS OF SETS FOR FIELD OPERATION .

6 . Equipments in the SCR - 109 - A set. — The SCR - 109 - A set com

prises the following equipments :

One power equipment, type PE –36.

One radio equipment, type RE- 19- A .

One antenna equipment, type A - 9 _ B .

7. Equipments in the SCR -159 set. - The SCR -159 set comprises

the following equipments :

One power equipment, type PE - 36 .

One radio equipment, type RE -19-A .

One antenna equipment, type A - 14 .

8. Parts lists of above equipment. — These equipments are made up

of parts as noted below :

Power equipment, type PE _ 36 :

Battery, type BB – 28 ; 12, 6 in use , 6 spare.

Dynamotor, type DM – 13 ; 1.

Radio Equipment, type RE-19- A :

Battery, type BA -2 ; 8 , 4 in use , 4 spare .

Chest, carrying, type BE -49 ; 1, for radio transmitter and

receiver.

Chest, carrying, type BE -50 ; 1, for spare parts and acces

sories including dynamotor.

Cord, type CD - 15 ; 1, transmitter to high -voltage side of

dynamotor.

Cord, type CD - 38 ; 8 , for storage-battery connections.

Cord, type CD -47 ; 1, transmitter to low -voltage side of

dynamotor.

Cord, type CD -48 ; 1, transmitter to storage batteries.

Cord, type CD -49 ; 1 , transmitter to key.

Head sets , type P - 11 ; 2 .

Key, type J– 12 or J - 2 ; 1, telegraph sending.

Pliers, side cutting , 6 -inch ; 1 pair.

Radio receiver, type BC -98 – A ; 1 .

Radio transmitter, type BC - 86 - A ; 1 .

Screw driver, electrician's 3- inch blade; 1.

Tape, friction , 4 -inch ; 1 pound .

Transmitter, type T - 3 ; 1, microphone.

Tube, type VT-1 ; 6 , 3 in use, 3 spare.

Tube, type VT– 2 ; 2 , 1 in use, 1 spare.

Tube, type VT-4 ; 4 , 2 in use, 2 spare.

Wire, type W – 7 ; 2 pounds.
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9. ANTENNA EQUIPMENT, TYPE A - 9 - B ( V ANTENNA) :

Antenna, type AN - 8 - A ; 2 , on 2 reels, 1 in use , 1 spare.

Bag, type BG -12 ; 2, carrying.

Cord ,type RP -3 ; sash No. 5, olive drab, 300 feet.

Guy, typeGY 4 ; 8, complete on 4 reels, 6 in use, 2 spare.

Hammer, 2 -pound crosspein ; 1.

Insulator , type IN -10 ; 4 spare.

Mast section , type MS– 14 ; 12, 9 in use, 3 spare.

Mat, type M - 5 ; 3, ground .

Pliers, combination, 6 -inch ; 1 pair.

Reel, type RL - 3 ; 10 hand , 4 for counterpoise, 4 for guys,

2 for antenna E .

Roll, type M –15; 1, carrying.

Stake, type GP- 8 ; 12 ground , 6 in use, 6 spare.

Tape, friction ; 1 roll.

Wire, type W -4 ; 50 feet, lead -in .

Wire , type W - 24 ; 750 feet on a spool, antenna.

Wire, type W -30 ; 600 feet, on 4 reels, counterpoise.

10. ANTENNA EQUIPMENT, TYPE A -14, 40- FOOT UMBRELLA :

Antenna, type AN - 12 ; 1, six 50 - foot wires with insulators

and cords attached .

Bag, type BG -6 ; 2, carrying.

Bag, type BG - 7 ; 1, carrying.

Connector, type M - 6 ; 2 spares for antenna wires.

Cord , type CD - 94 ; 1, to counterpoise. Insulator block

BL - 2 on one end.

Counterpoise, type CP - 3 ; 1 , six 90- foot wires.

Hammer, 2 -pound crosspein ; 2 .

Insulator, type IN - 4 ; 1, for bottom of mast.

Mast cap, typeMP-4 ; 1, with 50 feet lead-in wire.

Mast section , type MS- 1 ; 1, top.

Mast section , type MS– 2 ; 8, intermediate .

Mast section , type MS-3 ; 1, bottom .

Reels, type RL - 3 ; 13 , 6 for antenna, 6 for counterpoise, 1 for

lead - in .

Stakes, type GP-2 ; 6 , ground .

Straps, type ST -5 ; 6 , for bundling mast sections.
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Neat and legible printing is of great importance in the duties of an

efficient radio operator. As a means of determining progress in

lettering the student's copy is compared with a standard printing

scale at frequent intervals . This standard scale consists of six

printed charts which range from “ excellent ” (upper left-hand chart

in illustration ) to " poor " (lower right). The instructor is shown

here pointing out to the student the quality of the individual letters

as compared with the standard scale .
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PREFACE

The Radio Operator, Code Practice Instructors Guide, contains

an analysis of the methods of giving instruction to Radio Operators

in code practice. Asmuch importance is placed on the transmitting

ability of an operator as there is on his receiving speed .

The development of instructional methods has progressed con

siderably since the time the operator was merely required to learn

the code and then listen to press until he was able to receive at a

required rate of speed . By experience it was found that an operator

could more readily and accurately acquire the necessary receiving

skill by listening to the characters as they were sent by an expert

operator. The student then learned only the sound of the letter .

Later it was found that very often an excellent receiving operator

was an extremely poor transmitter so that in order to permit the

student to see the relation between the components of a properly

made letter or numeral, a tape recording machine was used. Thus

the student was able by the aid of visual comparison , to note the

difference in the way his characters were formed and the way in

which characters made by the instructor were formed . Still another

method was found to be of service and a decided improvement over

anything previously attempted , this was the use of the phonograph

or Ediphone. This method eliminates the need for requiring an

expert instructor to send for hours at a timewhile the class has little

or no supervision . It permits the instructor to confine his entire

attention to supervising the class, and also permits large numbers of

students to practice receiving from a record made by an expert

operator.

This manual gives the instructor the choice of these three methods

of instruction ; that is ,the instruction without the use of any auxiliary

instruments, the use of the undulator or tape recording machine,

and the use of the Ediphone. It is evident that for the best instruc

tion a combination of all three of these methods is themost desirable .

The requirements which this Guidemust fulfill are :

a . It must analyze the steps in training radio operators in code

practice so that officers in time of war can quickly train such men for

duty with combat units in the field .

b . It must provide directions for the students to follow these

steps, and such directions for the instructorsas will permit him to train

efficient operators in a minimum time.



PREFACE

c . It must provide tests so that instructors can determine the

progress of their students , and when the course is completed to deter

mine their proficiency , so that the term “ radio operator " shall come

to mean , just as “ expert rifleman ” means, a soldier who can do cer

tain things in a certain time with a given degree of accuracy .

d . It must provide a method of instruction for the peace- time Army

Regular, National Guard , and Reserve, and also for the R . O . T . C .

and C . M . T . C ., which requires no change of any kind for the train

ing of these specialists in the larger Army which a national emergency

may demand.

Notification of errors and suggestions for improvement of this

manual should be addressed to the Chief Signal Officer of the Army.

VT
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UNIT OPERATIONS Nos. 1 - 6

Page No. 1

RADIO OPERATOR

STUDENTS MANUAL FOR ALL ARMS

CODE PRACTICE

UNIT OPERATIONS

Equipment.

1 . Paper, pencils, and an assigned position at the code practice

tables.

Information.

The purpose of Unit OperationsNos. 1 –6 is to teach the student the

phonetic names of the different letters and numerals , to show how

they are printed , and to familiarize him with their sound when sent

in the International Morse Code. These three things are taught

simultaneously for a group of 6 characters, thus making 6 groups or

Unit Operations to be studied in order to teach all 36 characters.

The student is required to print in capital letters all copy that

he makes. This is done to insure legibility, and thus prevent errors.

The system of printing to be used together with the phonetic name

of each character is given in Fig . 1 . In this figure the light arrows

surrounding the characters indicate the direction of each stroke in

forming the character. The heavy dot represents the beginning of the

stroke while the point of the arrow shows its end . The numbers on

the arrows tell the order in which the strokes are made; number one

being made first, then number two. The grouping of the characters

in Fig . 1 is the same as the order in which they are studied in the

first six Unit Operations.

The Unit Operations and the characters studied in each are as

follows:

Unit Operation No. Characters

- D , H , 8 , 9 , X , Z

6 , 0 , Y , L , J, 2

7 , 0 , 3 , 4 , K , 5

W , E , S , M , A , U

- V, R , F , 1, T, I

- - B , N , G , Q , C , P

Fig . 2 is a photograph of the “ Printing Scale." As will be seen ,

six sample messages are shown , No. 1 being printed practically

perfect while No. 6 is, to a large extent, illegible. Nos. 2, 3 , 4 , and

5 lie between the best and poorest and are arranged in their order of

merit. The use of this scale is to furnish a definite check on the

quality of the student's printing. This check is obtained in the

following manner : The student's copy is placed on the printing scale

and compared to the different samples until the one is found which

it most nearly resembles. The number of this sample denotes the

เร๐่

6 - - - - - - - - - - - - -



UNIT OPERATIONS Nos. 1 -6

Page No. 2 RADIO OPERATOR - CODE PRACTICE

quality of the student's printing . If the only comparison which can

be made is that the student's copy lies between two samples its

quality is then denoted by the number of the lower grade sample,

plus (for example, 4 + ). This is explained here in order that the

studentmay at any time grade his own printing if he so desires.

The code practice of the student on each of the first six Unit

Operations is divided into two parts . Part one is to teach the sound

of the characters being studied while part two is to give practice in

the reception and printing of these characters (and any previously

studied ) when sent at the rate of approximately 25 words per minute.

UNIT OPERATION NO1 UNIT OPERATION NO2

112

2 )

ATE YOKE

* z Ļ I 2NIEN ZED

UNIT OPERATION NO3 UNIT OPERATION NO 4.

SEVEN
TH -RR-EE ESSES 1

FOER FIVE EMMA Аскпо4 K 5 MA U

V REBNG

UNIT OPERATION NO 5 UNIT OPERATION N96

122

13

BOUGH | an

QUASH CAW PIP

Rl- p -5597

Fig . 1 . - Printing alphabet showing how letters and numerals should be formed

and the sequence in making the various strokes
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Page No. 4 RADIO OPERATOR - CODE PRACTICE

RADIO MESSAGE BLANK (RECEPTION )

HEADING

XA1 V XB6 NR37 GR25 BTVE

TEXT

NR
S

0945A

HRU

OWKS

CWRK
Oco

DIEJ

MDFS

NKAF

JEW

A
N
O
S

F
L
C

$
2
S
Y
N

C
I
N
W

K
O
C
K

C
i

0
0

:

VIRT WEGJ

Otprote station artekaalty trea Mong center Mortal del Clemen Testecated Recettes

To be noorted by madlo operator truck the heading Pwede by madlo operater

XERRADE CENTERTHIS SPACE TOR MESSAGE CENTER

Decoded by SGT FRANK F. SMITH . Timo SECTION DE

Remarks

R
E
G
I
S
T
E
R
E
D

CuececSNOO -.... Dato......... Hour.

RL- P - 5542

Lettering chart No. 1

RADIO MESSAGE BLANK (RECEPTION)

HEADING

.........VE ...XAL...... ........XB.6 ........MR3.7.......GR 25... BT.

. . . . . .

.NRS..

DIEJ...

MOES. ......

..NKAF..

„ VIRT...................

TEXT

0945A DECA QAPL

HRUE.. .ZTMX. .............. .YYNB .

JEWQ............... GBY.R .

..E .T.L.P ... .... ...... „UJKX... ....ZOSU .

...WEGI....... .......... LAZT................... UY.P .K ...

......EWL.

O .WS

..CWRH .

PRT.S.

IRAZ .

... B SFO.

. . . . . .

Organization of station originally from | Message center serial No. Class of message Time recelved Recolta operator

To be inserted by radio operator trom the heading Filled out by radio operater

THIS SPACE TOR MESSAGE CENTER MESSAGE CENTER

R
E
G
I
S
T
E
R
E
D

Decoded by SGT..HERBERT.. J....BRELER TimeSECI.LQNHE Org . ..

Remarks... ... .

.... . ... ..... ... .. . . . .....3 No. . ... Dato -... Hour.

RL-P -5543

Lettering chart No. 2
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RADIO MESSAGE BLANK (RECEPTION)

HEADING

BE XALE MR37 GRT.5. BTW

TEXT

soeve

ar

VNB

NR 8 C94 5ADFC4

DIES HRUE RTM .X .

... MDFE J. E .WQ ..... ..OBYR

....MKAE. ..ELLP ....... UI . I.KX.

... BIRI............ W .FG. J . LAŽI.

OWKE

..CWRI .

POTS

IRAC

B .FFO

ZTSU

UYPK

Organization of station originally troca Memnage center serial No. Chood memap Time received Receiving operator

To be inserted by madlo operater from the heading Tuled oal by madlo operator

CLE

THIS SPACE POR MESSAGE CENTER MESSAGE CENTER

Decoded by ...

Remarks. ..

Docoded by. PYLE" Score. E SECTION... R
E
G
I
S
T
E
R
E
D

E No.......... Dato......... Hour........

RL- P - 5544

Lettering chart No. 3

RADIO MESSAGE BLANK (RECEPTION ,

HEADING

BE. .XALC. X .16 . ..NR3 . ...PR 25. B

....ARH.

GIET.

TEXT

4.9.4 : 5 . 4. .. .BECH.

. H .RY. E . .......... ...BT. M . X .

JEWQ. CRAR.

EPLI........ ... ....UJ.KX..

„WEGI....... ..... LAZI...

.QAPL

....X . 2 .NB .

EUIL

ZB SU

QWKS

CLRH

PQPS

I RAC

V. SEO.

„McES.

„ M . KAE ..

. B .L.RE.

. . . . . . . .Com

.............
W .Y.P . K. . .

Organization of station originally from Message center serialNo. Class ofmongo Tlme received Receiving operator

Fulled out by radlo operator

MESSAGE CENTER

Ime. . . . Org

To be Inverted by madlo operator trom the heading

THIS SPACE POR MESSAGE CENTER

Docoded by . P. E .C ...SMITH. RAYMONDLL..
SECTION - H

Remarke..

.. . ... .. .. .. ... . ..... .

R
E
G
I
S
T
E
R
E
D

·No. ......... Date ......... Hour....

RLP- 5545

Lettering chart No. 4
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Page No. 6 RADIO OPERATOR - CODE PRACTICE

RADIO MESSAGE BLANK (RECEPTION )

HEADING

... BE .. .AL ... .. . .
.. . .. . .

...NRAQ.... . . 9.4 .DE

...DIJ. H .. QUEZ

DE S. L W .QG.BV

..ETLE UIK .X.

WEG.J. bo . AZT

TEXT

24.PL QW.K .S.

IM .X .. .......DNRC ..

........ R . E .U ......LRQI.S.

..Z .TS. U. IRAC

... U . P . K ......... ... .FO

.W .RHM

....NKAE

BIRI

Organization of station originally froma Mesage center serial No. Class of mengo Timereceived Receitas operator

To be inserted by radio operater from the heading Med out by radio operator

THIS SPACE FOR MESSAGE CENTER MESSAGR CENTER

Decoded by .Prt.Ich...ROQUE..A .F..
Time. . . Org .

R
E
G
I
S
T
E
R
R
D

Remarks

5
No.......... Date ......... Hour.........

No . .Dato ...
RL- P - 5846

Lettering chart No. 5

RADIO MESSAGE BLANK (RECEPTION )

HEADING

ART

.. . . - * -36AR3.7 .GR. 225 27

TEXT

NRS.... 0 . 9 .45 ... ... 0 EC4......... ..04.1 . L ... WKS

DLET... HR244 ......... ..... . TA . ........ KK.NL

44. 0 . ZI........ ....ItW . Q . ..... 9 BUR. ZULI ......PR .... S...

NKAT.......... ... . . ..... ... ..... .. K . X. .. ........ DS ........... . ....AA. C

2318TC..... .....WIF . . A . 2 . . .. 4 . 8 -PK. . BSFO.....

Organization of station originally from Messago center serialNo. Class ofm aaf Time received Receiving operate

To bo inserted by radio operater from the heading Pulled out by adlo spiritus

THIS SPACE FOR MESSAGE CENTER MESSAGE CENTER

Or . . . . ... .. .Decoded byGR 40 ELSZCm Paprasto...

Remarks

R
E
G
I
S
T
E
R
E
D

...

No.......... Date ......... Hour.

Rap8547

Lettering chart No. 6
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Directions. : D

· The following directions apply equally to any one of Unit Opera

tions Nos. 1 to 6 and will be repeated for each operation as it is

studied .

1 . Pay close attention to the instructor as he explains the method

of printing the six characters being studied and,when told to do so ,

practice printing the characters . Note the phonetic name of each

character.

2. When the instructor reads the characters and tells you to print

them as they are read, use a sharp pencil and print carefully and

accurately on the ruled copy paper , taking care to have your printing

evenly spaced on each line.

3 . Take your assigned position at the code tables and put on the

headset, adjusting it until it is comfortable and the receivers fit closely

over the ears. Each character being studied will be sent several times

in the International Morse Code. For example : The six char

acters shown at the top of page 2 constitute Unit Operation No. 1.

Each character will be sent six times and then the unit operation

will be repeated several times . Listen carefully to the sound of each

character as it is made and repeat its name to yourself. When this

has continued for some time, the instructor will direct the students to

print each character as it is sent. Using the ruled copy paper fur

nished and a sharp pencil, print each character every time it is certain

that the character has been correctly heard .

4 . On the completion of par. 3 above, the student should be able

to recognize by sound , and print any of the six characters studied .

The next step is to be able to recognize and print them (and others

which may have been previously studied) when they are sent one

after another in fairly rapid succession . In order that the student

may do this, the characters will be sent at the rate of 25 per minute .

Reception of this transmission should be printed on the ruled copy

paper furnished, with the usual care regarding neatness, accuracy,

etc . If any character is not recognized at once, do not stop and try

to puzzle out which one it is, as to do so will mean the loss of several

succeeding ones ; leave a space and go ahead. Always place your

nameand date on all copy you make and turn it in to the instructor

at the end of each period .

5 . By means of certain tests which will be given, the instructor will

determine when a studentmay progress to the next Unit Operation .

Special directions for these tests will be given by the instructor .
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Page No. 1

RECEIVING PRACTICE IN TWO-CHARACTER CODE GROUPS

SENT AT A RATE OF FIVE TO SEVEN WORDS PER

MINUTE

Equipment.

Paper , pencils, and assigned positions at the code practice tables.

Information.

On completing Unit Operation No. 6 the student is proficient on

receiving all characters when sent at the rate of 25 per minute. The

purpose of this Unit Operation is to give the student his first training

in the copying of code groups. The simplest possible group will be

used ; that is, one composed of 2 characters. The student has noted

that in all previous Unit Operations each character is sent very fast

(about 20 words per minute) and that the slow speed used was ob

tained by leaving long intervals between characters. In this Unit

Operation the samebasic idea is carried out in the sending of groups.

That is to say, each group is sent quite fast and the slower speed in

words per minute obtained by leaving long intervals between groups.

The student will be given practice on groups composed of both

letters and numerals but in no case will any one group contain both a

letter and a numeral. Numeral groups will be mixed in random

order among the letter groups of the transmission .

The transmission on which the students receive practice in this

Unit Operation will be at the rate of 5 words per minute at the

beginning of the operation . Since a word is taken as 5 characters , 25

characters per minute will be sent. These 25 characters are divided

into 2 character groups so that the student will actually receive

approximately 12 groups per minute. In copying these groups the

student should listen to the entire group , recognize each of the

characters composing it, and then , when the transmission of the

group has been completed , print the 2 characters recognized during

the interval before the next group is sent. As the Unit Operation is

studied the speed is increased to 7 words per minute.

In printing his reception in this Unit Operation, the student should

be careful to print the same number of groups on each line and to

have the groups on a line placed directly under those on the line

above.

Directions.

Specific directions for the student will be issued by the instructor.

In general, the only directions needed by the student are given by the

instructor from time to time.
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RECEIVING PRACTICE ON THREE -CHARACTER CODE GROUPS

SENT AT THE RATE OF 7 TO 9 WORDS PER MINUTE

PRELIMINARY SENDING PRACTICE

Equipment.

1. Paper, pencils, and assigned positions at the code practice

tables.

2 . A small brass or iron washer about one-half inch in diameter

and one-sixteenth inch thick (a penny will do) .

Information .

On completing Unit Operation No. 7 the student is rated as a

7 -word receiving operator. This Unit Operation has two purposes.

First, to make the student a nine-word receiving operator and

second, to start the student's instruction in sending and make him

a five-word sending operator.

The telegraph key used in sending is shown in Fig . 3, RL- P - 1784

and 1785, which also shows the correct method of holding and oper

ating it. Ability to send will depend to a very great extent on the

student acquiring the proper movement of his wrist and hand in

operating the key. This movement can be best described in con

junction with Fig . 3 , RL - P - 1784 and 1785. On this figure several

arrows appear. Their explanation is as follows: When the key is

closed , the hand executes a forward and downward rocking motion .

The wrist moves upward. On opening the key, these twomovements

are reversed , the hand rocking backward and upward and the wrist

moving downward . The importance of operating the key in this

manner can not be overemphasized and the student should make

every effort to acquire this motion exactly as illustrated. It is

important that the back of the hand and wrist be kept horizontal

and not tilted .

In order to properly operate the telegraph key , it must beadjusted

in a certain manner. Correct adjustment of the key is obtained as

follows :

a . Adjust the two trunnion screws which form the pivot of the key

lever. See that the lever moves freely up and down and with a very

slight amount of side play. In adjusting these screws, be sure that

the upper contact of the key, which is mounted on the key lever, is

kept directly over the lower contact mounted on the base of the key .

When the correct adjustment of the trunnion screws has been ob

tained , lock them by means of the locking nut on each screw .

6 . Unlock the screws on the back end of the key lever and adjust

it until the knob of the key moves up and down approximately one

sixteenth of an inch when the key is operating. Lock the screw in

this adjustment.
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c. Unlock the screw which passes through the key lever just in

rear of the key contact and adjust it until the amount of pressure

required to close the key is comfortable to the operator using the

key. The exact adjustment of this knob will vary with different

operators and must be determined by the operator to suit himself .

The student will be required to execute all sending practice given

in this Unit Operation with a small washer or penny balanced on

the back of his wrist where the wrist joins the hand . The purpose

of this is to prevent the hand being turned to either side while the

key is being operated . If during the operation of the key the washer

falls off, the student should stop sending and replace the washer.

D

- - - - tobuz adataar of

u asi tata os hoe

140 gribame brow -571

Nu yaz siqargolatel

zoals doidy G20

U

i ! ! !
RL-P -1784

į vai on 17th USHT 1890

beKappabod

Well

DreamWHITET
O

are 95 ten RL- P -1785 1

Fig . 3 . — Position of the hand in holding the key

All receiving practice on this Unit Operation will consist of three

character groups, some groups being composed of letters and others

of numerals. These groups will be sent at the rate of from seven to

nine words per minute. Practice on these groups will be given along

the same lines as the receiving practice of previous Unit Operations.

Directions,

· 1. Receiving practice. — Any directions needed by the student for

the carrying out of the receiving practice required in this Unit

Operation will be given by the instructor as needed .

2 . Sending practice. - Approximately one-third of the total time

devoted to the Unit Operation will be used for sending practice.

Specific directions for the carrying out of the sending practice will

be given by the instructor as needed .

10
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Page No. 1

nit.

Operate 5 -
word se

Unit Opel

PRACTICE IN TRANSMISSION AND RECEPTION AT 12

AND 15. WORDS PER MINUTE

Equipment.

Paper, pencils , and assigned positions at the code practice tables.

Information.

On completing Unit Operation No. 8 the student is rated as a 9

word receiving operator and a 5 -word sending operator." These two

Unit Operations have two purposes. Unit Operation No. 9 en

deavors to make the student a 12 -word receiving operator and a

12-word sendingoperator. Unit Operation No. 10 endeavors tomake

the student a 15 -word receiving operator and à 15 -word sending

operator.

Students must observe the exact method of holding and operating

the telegraph key as previously instructed in Unit Operation No. 8

for transmitting. .. . ?

All the student's practice in Unit Operation No. 9 will consist of

4 -character groups, some groups being composed of letters and others

of numerals. These groups will be sent at the rate of from 9 to 12

words per minute. Practice will be given along the same lines as the

receiving practice in previous Unit Operations.

Directions. It is ons , , , ,, ,

1 . Receiving practice:-- Any directions needed by the student for

the carrying out of the receiving practice required in Unit Operations

Nos. 9 and 10 will be given by the instructor as needed .:di eses

2 . Sending practice.-- Approximately one-third of the total time

devoted to Unit Operations 9 and 10 will be used for sending practice .

Specific directions for the carrying out of the sending practice will be

given by the instructor as needed.

11
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PRACTICE IN TRANSMISSION AND RECEPTION AT 18 AND

20 WORDS PER MINUTE

Equipment.

Paper, pencils, and assigned positions at the code practice tables.

Information .

On completing Unit Operation No. 10, the student is rated as a

15 -word receiving operator. Unit Operation No. 11 endeavors to

make the student an 18 -word receiving operator and an 18 -word

sending operator. Unit Operation No. 12 endeavors to make the

student a 20 -word receiving operator and a 20 -word sending operator.

The same care in sending, the adjustment of the key and lettering ,

applies to these Unit Operations as in previous ones.

All the student's practice in these Unit Operations will consist of

5 and 6 character groups and 6 -numeral groups. These groups will

be sent at therate of from 15 to 18 words per minute in Unit Operation

11 and from 18 to 20 words per minute in Unit Operation No. 12 .

Practice in receiving these groups will be along the same lines as

the receiving practice in previous unit operations.

Directions.

1. Receiving practice . - Any directions needed by the student for

carrying out the receiving practice required in Unit Operations

Nos. 11 and 12 will be given by the instructor as needed.

2 . Sending practice. --Approximately one-third of the total time

devoted to Unit Operations 11 and 12 will be used for sending prac

tice . Specific directions for the carrying out of the sending practice

will be given by the instructor as needed .
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LETTERING CHARTS

It is of great importance for a radio operator to print characters

neatly and legibly . A great number of the messages sent to the

message center by a radio operator are in many cases valueless, due

to illegible printing. In order to overcomethis difficulty , the student

is given a thorough course in lettering.

It is evident that if an instructor were to grade the efforts of a

student in lettering the mark would be unfair in most cases . This

is due to the fact that one instructor would grade a student's paper

according to his own ideas ofstandard printing, while another instruc

tor, who had totally different ideas, might give a considerably lower

mark . With this handicap in view a means was devised whereupon

the error in the judgment of the instructor is reduced to a minimum .

On page 13 is shown a table containing six lettering charts. If

carefully noticed, it will be seen that these charts range from excel

lent (beginning at the upper left and extending across the top) to

poor (at the lower right). These charts were selected from a total

number of about 200 . The process of selecting the charts was some

what as follows:

* A number of officers and instructors were chosen to select by com

parison , out of the 200 charts , 6 which ranged from the best to the

poorest. The number of officers and instructors' selecting these

papers was approximately 25 . By averaging their selections the 6

standard charts in the table on page 13 were finally selected as stand

ards. At the bottom of each chart is a number which constitutes its

rating compared with the remaining charts.

In order to aid the instructor and to save him the work of producing

a new lettering table , large full-page illustrations of each chart in the

table shown on page 13 may be found on pages 14 to 16 consecutively .

Each of these pages should be cut from themanual and mounted on

a heavy bristol board so as to form a complete table similar to the one

shown on page 13.

The instructor should collect the papers of the students at the end

of at least one of the periods during the daily session . With the

standard lettering table in front of him he should take one paper at a

time and compare it with the standard.

In these comparisons the best results are obtained in the following

manner :

1. Glancing at the student's paper, note the general appearance of

the printing as a whole. Look at the standard table and select a

chart which has the same general appearance of the student's paper.

107446° — 25 — 3
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2 . Hold the student's paper beneath the standard chart selected

and compare at random a few of the individual characters. If the

student's characters are slightly better than those in the standard

chart compare the paper with the next higher chart. If the stu

dent's characters are not as good as those in the original chart se

lected , compare the paper with the next lower chart. The student's

paper is finally scored according to the score appearing at thebottom

of the chart which has been selected as bearing the greatest similarity

to the student's paper. This score should be inserted on a daily

grade sheet and kept for reference purposes. The instructor should

observe very closely the progress of the students in lettering as shown

by these daily scores. If there are any students who continually

perform poorly in lettering, they should be given individual attention

and required to practice outside of the regular hours.

14
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RADIO CODE PRACTICE EQUIPMENT

The code practice equipment described in the following pages , is

designed to provide individual keys and headsets for the students,

arranged in such a manner that interconnections may be made

between the various student positions and between the student

positions and theEdiphone, both for receiving and sending practice.

In order to accomplish these interconnections, it is necessary to

have a switchboard . A source of tone for operating the headsets is

also required .

A type of switchboard and a source of tone well adapted to this

work are shown in the upper righthand corner of Fig . 4 , which repre

sents the complete circuit arrangement of the Ediphone, the switch

board and the table wiring.

REPRODUCER RECORDER S3

L2

GERA .S

MINI DOM

P
A
N
E
L

N
O

/ P
A
N
E
L

N
O

2 H
O
W
L
E
R

BUZZER
UTILITARI Inn

MBT111MUUNTUR

Inm

teles

주주

Zoratoreve PostsD
EDIPHONE

BINDING P o n

P ,

SWITCHBOARD

BINDING POSTS

000
TABLE SWITCH

DPDT

4 VOLTS Loa SJ

RLOP -831

Fig . 4 . — Complete table wiring and connections to Ediphone and switchboard

The switchboard is made up of panels from the Signal Corps

Monocord Telephone Switchboard . These panels are rewired so as

to make a suitable radio code practice switchboard, each panel being

a separate unit which may be removed from the switchboard without

disturbing the other units . Each unit is provided with a transformer,

which is made from the electromagnet of the switchboard drop .

The two coils of the magnet are cut apart, one coil being used as a

primary and the other as a secondary . Both coils are shielded with a

single covering of copper. This arrangement makes a one-to -one

iron core transformer, each winding having a resistance of 100 ohms.

The primary windings of all the transformers are connected in par

allel, care being taken to not reverse the polarities. This is accom

15
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plished without wiring or soldering by bringing the tone supply from

the howler to two brass bus bars in the switchboard. The primary

terminals of each transformer are connected permanently to brass

pieces which rest against the bus bars when the units are screwed into

the switchboard . Any panelmay be removed from the switchboard

by removing two screws and without disturbing the wiring . The

switchboard may be made with any desired number of units. An

extra panel, Jg, is provided for Ediphone operation . An extra

transformer is included in the switchboard for connection to the

instructor 's set . This set consists of a key and a head set connected

to a cord and plug which may be inserted in jack J , of any unit for

purposes of class supervision . The howler , which supplies the tone

to all of the paralleled transformer primaries, is identical with the

howler used in the Army Buzzerphone, type EE - 1. It produces an

800-cycle tone which is ideal for code instruction purposes. The

howler is attached to the switchboard and will supply tone for 25

student positions, using 4 volts for operation . It is important that

the polarity of this battery be correct, as shown in Fig . 4 . (See

connection to switchboard binding posts 5 and 6 .) A small condenser

of one-fourth or one-half microfared capacity is bridged around the

coils of the howler. A 300 -ohm resistance is bridged across the con

tacts of the transmitting key, the tongue, and back contact of relay

R , by closing the two-point switch , S ,, on the switchboard. This

is used only during preliminary sending practice, when the students

are required to listen to characters madeby the Ediphone or the in

structor and to imitate the sound of these charactersby operating the

key. With the 300-ohm resistance bridged across the points of the

key, tone is shunted through the students ' headsets when the in

structor's key is open ,which is sufficient to pilot the students ' sending.

At all other times , the two-point switch is open .

Each student set consists of a key , a telephone head set (70 -ohm )

and a two-point switch , Sg. The switch is used to place a short

circuit around the student's head set when he is making a record

This is for the purpose of cutting the resistance of the head set out

of the circuit.

Each student position is connected to L , and Ly of a panel in the

switchboard, as shown in Fig . 4 . From L , the circuit passes through

jacks J, and J . From J, the circuit is completed by placing the

cord plug P in Jz. The circuit then passes from J, through the cord

and the transformer secondary to L .

The howler operates continuously during receiving practice, the

tone passing through the primaries of all transformers in parallel

and being controlled by the instructor's key or by the tongue and

back contact of relay Ry. If it is desired to have the students prac
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tice operating in nets, two or more positions can be connected in

series by means of the cords attached to each panel. For example,

to connect student sets Nos. 1 and 2 , place the plug of panel 1 in

J , of panel 2 and the plug of panel 2 in J, of panel 1. To connect

student sets 1, 2 , and 3 , place the plug of panel 1 in J, of panel 2 ,

the plug of panel 2 in J, of panel 3 , and the plug of panel 3 in J, of

panel 1 . In this way, any number of positions may be connected .

J, is provided for the purpose of supervision by the instructor. By

inserting the plug P , of his set in J, of any panel, he can listen in

or operate with his key .

When it is desired to have a student make a record of his sending,

the table cord plug is inserted in J,, the table switch is thrown to

the left and key K , is closed . The student then closes his switch

S, and commences to send. During this time the student sends

with a dead key, that is, without any tone to pilot his sending. At

REPRODUCER

RECORDER

LITHUTUMUTULI

WIMMINIT

TOTTUU UMMI

SOBOT

ARMORED CABLE
BLACK

RED

GREEN14 M . E FLAT PAPER CONDENSER

FBUZZER

L -- 3 COND.BRAIDED CABLE

P 3 COND. BRAIDED CABLE

Sterre 8 TEREN
- BAKELITE OR SUITABLE

INSULATED MOUNTING

- N .P.FAHNESTOOK CLIPS
RL- P - 818

umno

Fig. 5. — Internal wiring ofthe Ediphone

the same time, the other students can engage in sending or net prac

tice without interference . When through sending, the table switch

is thrown to the right, the student's switch Sz is opened and the

record is reproduced for the student to observe or copy.

Figure 4 shows the wiring of the instructor's table and its con

nection to the Ediphone and to the switchboard. Three 4 -volt

batteries are required . A storage battery is recommended. The

polarities should be as shown in Fig . 4 . The relays R , and R , should

have a resistance of 100 or 150 ohms. Relay R , is operated by

the Ediphone reproducer during receiving practice, the back contact

and the tongue of the relay acting as a key in the tone circuit. Relay

R , is operated by the student's key when making a record . Its

tongue and front contact act as a key in the recorder circuit. The

17
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table switch is a double -pole, double- throw switch. This is thrown

to the right for receiving practice and when the students are prac

ticing sending individually. It is thrown to the left for recording .

SUMMARY OF SWITCHBOARD AND SWITCH CONNECTIONS TO BE

OBSERVED

1 . For receiving practice and for individual sending practice:

a. Table switch to the right.

6. Table cord plug in Jack Jg.

c . Switch S , closed .

d . Switch S, open .

e . Students ' switches Sz open .

f. Key K , open.

g . Panel plugs in J, of own panels.

2 . For supervising students :

Instructor's plug P , in J, of any panel.

3 . For recording :

a . Table switch to the left.

b . Switch S , closed .

c. Switch S , open .

d . Recording student's switch S , closed .

e. Key K , closed .

f. Table cord plug in J, of recording student's panel.

g . To reproduce the student's record , throw the table switch

to the right, open switch Sz, insert table cord plug in J,

of recording student's panel, insert panel cord in J, of

student's panel.

4 . For preliminary sending practice (imitating Ediphone signals ) :

a . Table switch to the right.

6 . Table cord plug in jack Jg.

c . Switch S , closed .

d . Switch S, closed .

e . Switches Sz open .

f. Key K , open .

g . Panel plugs in J , or own panels.

5 . For net practice :

a . Table switch to the right.

b . Table cord plug idle .

c. Key K , closed .

d . Panel plug of panel 1 in J , of panel 2 .

e . Panel plug of panel 2 in J, of panel 3.

f. Panel plug of panel 3 in J, of panel 1 , etc .

NOTE. - Several nets may be operated simultaneously if desired , or nets may

be operated while a student is making a record .

9:
Table co

closed
anel 1in ), of

pantel 1, et
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OPERATION AND ADJUSTMENT OF THE EDIPHONE

The Signal Corps Special Ediphone consists of an Ediphone

dictating machine equipped with a special recorder, a special repro

ducer, a buzzer , and a condenser .

The recorder and reproducer are mounted on a swivel arm in

such a manner that either may be placed in position for operation

by pivoting the arm to the right or left.

The buzzer is mounted on the back of the machine, together with

the condenser, which is bridged across the buzzer contacts to prevent

sparking.

The method of operation of the Ediphone is as follows:

To make a record of the student's sending:

Place a blank wax record on the Ediphone.

Pivot the arm to the right, placing the recorder in contact

with the wax record .

Throw the table switch to the left. This places the buzzer

in operation .

Place the table cord plug in J. of the student's panel.

Have the student close his switch Sg.

Start the Ediphone motor and throw the clutch in to revolve

the wax cylinder .

Direct the student to send .

The student's key controls the operation of relay Ry, the local

contacts of which are in series with the coils of the recorder and the

contacts of the buzzer , so that at each operation of the student's

key, a high -frequency current passes through the recorder coils.

This throws the recorder diaphragm into vibration and actuates the

recorder stylus which places a series of indentations on the wax

record that will correspond to the signals made by the student.

To reproduce these signals :

Pivot the arm to the left, placing the reproducer in contact

with the wax record at the point where the signals begin .

Throw the table switch to the right.

Place the table cord plug in J, and the panel cord plug in J,

of the student's panel.

Have the student open his switch Sg.

Start the Ediphone as before.

As the reproducer stylus passes over the indentations on the

wax record, it throws the reproducer reed into vibration. This

vibration corresponds to the frequency of the buzzer with which the

signal was made and is high enough to introduce considerable resist

ance to the flow of current through the contacts on the reed and

the inertia bar directly above it. As these contacts are in series

with a battery and the coils of relay Ry, the result is a stoppage in
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the flow of current through relay R . The local contacts of relay

R , are arranged to close, when the armature opens, and as these local

contacts are in series with the student's set through the table cord ,

the tone passing through his secondary transformer circuit will be in

terrupted in consonance with the signals impressed on the wax record.

For receiving practice, permanent records are used . These are

reproduced as directed , for wax records, except that the table cord

plug is placed in jack Jg.

For preliminary sending practice the arrangements are the sameas

for receiving practice , except that switch S , is closed.

Closing switch S , places a 300 -ohm shunt around the local contacts

of relay R , so that,when these contacts are open , there is still a weak

tone passing through the students' head sets.

Preliminary sending practice is conducted as follows:

One of the A records is sentfrom theEdiphone.

The students listen to the sounds of the characters as they

are sent and, between characters, they attempt to imitate

them on the key.

The tone which is shunted through the 300 -ohm resistance is

sufficient to pilot the students ' sending and not loud enough

to interfere with the sound of the character when made by

the Ediphone.

This practice is continued with all of the A and B records, until

the students can make the characters properly .

The buzzer has only one adjustment It should be adjusted to

give a clear toneby manipulating the contact screw . When adjusted

properly, it will not spark at the contacts.

The howler is attached to the switchboard . It is placed in opera

tion by closing switch S , and normally furnishes current to all of the

transformer primary windings in parallel.

The various grounds shown in Figs. 4 and 5 indicate connections

to the frame of the Ediphone. No actual connection to the earth is

required .

Thereproducer requires no adjustmentand should notbetaken apart.

The recorder consists of a telephone receiver whose diaphragm ,

when thrown into vibration , actuates a stylus through themedium of

an air column. Ordinarily, it needs no adjustment and should not be

taken apart or the cover removed unless it fails to operate . In case •

its adjustment has been altered in this way, it may be readjusted by

screwing the receiver in or out until the buzzer signals make a suit

able record.

Thepolarity of thebatteries should be as shown in Fig. 4 .

Relays R , and R , are ordinary telegraph relays of 100 or 150 ohms

resistance and operate well on from 30 to 50 milliamperes of current.
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STANDARD TAPE SCALE AND ITS USE

In giving the transmitting tests to the students by means of an

undulator it is necessary to use a method for correcting tapes some

what similar to that used in correcting the lettering tests . Fig . 6

shows a table of standard tape records which were chosen in much

the samemanner as the lettering charts. A large number of students,

instructors , and officers were required to transmit the alphabet with

no particular attention paid to speed. Another group of officers and

instructors were chosen to select from these tapes a series of 20

which were to be used as standards. An average of these selections

made produced a standard table of 7 tape records.

After giving a test according to the directions given in the Instruc

tors Guide of each Unit Operation the instructor is ready to score

these tapes. This method of scoring is as follows :

1. Select one of the student's tapes and hold it near the standard

tapes shown in Fig . 6 . Locate one of the standard tapes which as

a whole resembles the student's tape.

2. Glance slowly through the student's tape and notice whether

or not the dashes and dots are of uniform length . If they are of

uniform length , compare their lengths with the dots and dashes on

the standard tape. If the student's tape compares well with the

standard tape in this respect, score the paper according to themark

given at the left of the standard tape. If the student's tape does

not compare well as far as the individual character is concerned and

seems to be poorer than the standard tape in this respect, drop to

the next lower standard tape and repeat the process of comparing

individual characters. Proceed in this manner until a standard tape

is found which compares well with the student's tape in all respects .
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MEASURING THE PROGRESS OF STUDENTS IN RECEPTION

In order that the studentmay see what progress he is making in

comparison to othermembers in the class as well as men in previous

classes , the following charts are furnished. Chart 1 shows the

progress made by members of a class during a previous school term .

The location of the white block indicates at what rate of receiving

speed the student began . His progress is marked by the shaded

blocks. The white line on the extreme right indicates the 100 per

cent speed required of a receiving operator, that of 22 words per

minute . Chart 2 shows the progress of a class in receiving speed at

the end of the twentieth week of instruction . It will be noted that

some of the men started in as low as zero word operators and at the

end of the twentieth week were rated as 10 -word operators , while

others started as 6 -word operators, and progressed as high as 22

words per minute . The tests used to measure this progress are

found in this manual. Similar charts should be prepared to show

the progress of students in transmission .
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RADIO OPERATORS - 1924

NAMES
WORDS RECEIVED PER MINUTE

lo 1
5 10 15 20 25

RELIEVED MARCH 22

Adams, Reynold ...

Burdell, Fred...--

Clarck, Eqra. ---

De Graw , Leo ... ...

De Moyo, Paul......

Hall, Leonard.. .

Haffner, Jack....

Henrick, Charles...

Kinsley, Donald. ..

Lawrence, Lon-----

RELIEVED MARCH -22

1

Mason,George.-- --

RELIEVED MARCH - 22

TRANSFERRED MARCH 22

RELIEVED MARCH - 22

Tiserboch, Arthur.

Toler, Johnnie

Voth , William ... .

Walker, Elson .

Wilson ,Walter...

Womack, Andrew

Clyde,George

Dion,Wilfred

Hommer, Bryant.---

Ampungon, Clement

Davis, Arthur J. ...

RELIEVED MARCH 22

0 1 . 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

WORDS RECEIVED PER MINUTE

FEBRUARY 1924 to JUNE 1924

RL- P - 5596

Fig . 7 . - Progress chart 1
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TWENTIETN WEEK

com a
INETT

C

S
I

LIVEO ADOZ

COU

RADIO ELECTRICIANS -1923 -1924

WORDS "RECEIVED PER MINUTE ,

Wilson,George W .

Burton ,Andrew

Drombowski,Charles U S

Ellison,Chester -

Garner, Albert D ELE

Gladehane Wandel

Miles, Emest

Ward,Oscar

Carr, Francis -

Hickman , Roland

Horton, Earl A . ..

Kook, William

Lewey, Milton
M

Mason, Charles

Pohl, Ernest ...

Porter, Robert

Bartmas, Alvin -

Bollinger, Phillip .

Lees, Edgar

Reboil, John J......

MEGloins, Leo . ..

Tuttle , Dovid C .

Bannick, John .

Hanna, Mervin ..... TY

Klubertonz, Albert.....

Starke, Robert .... ....

Van Dusen , Paul, E......

Meek, Arthur_..... .---

Roque, Antonio F..

Sammans, Benjamin . ..
2020

Clayborne, Leonard. ..

Darden, James T. .

Luckenbacker W . ..

Smith ,Hiram . M . -------

Castro, Geronimo- --
- - BRENGEN.ZO HUR

Epstein,Benjamin -

Flory,Harry A . - --- ---- --

MeLeods, Molcom - ------ DE

Noell,George R. - ---------
UNILE

Folger, Reuben
QUE

Berk , Max - ...- - -
WE

Culver, Everett V. -

Keys, James R...--------

Harris, Christopher . - - - -

Hutton George P. - --

Lothrop, Edward H . _

Becker, Edward Core

2 . U

RELIEVED -MAROWYZ

zo

19 H

SER

10

.

15 20

ORDS RECEIVED PER MINUTE

SEPTEMBER 19 1923 TO FEBRUARY 91W 1924

RLP-5595

Fig . 8 . — Progress chart 2
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N
O
A
N
A
O

K
A
O
N
O
X

C
O
N
C
O

X
N
X
A
X
A
N
O

TABLE NO . 1 - B

Record NO . 1 - B - 150 Characters

D H 9 x 8 Z H D 8 9

2 X H 9 X Z D 8 H 9

D 8 X Z H 9 X Z 8 D

8 9 2 D X D z 8 X 9

X 8 9 Z Z 9 X D 8

D x D X

9 D

8 9 X Z D

9 H D Z D9 8

H D x 2 8 9 2 X Z

D X Z 9 8 2 X 9 8 X

Z D x Ꮋ Ꮽ 8 D Z X Ꭰ

9 H 8 9 D X 9 8 9

H D Z 9 8 H 8 9 X D

2 H 8 D X Z 9 H 8 Z

TABLE NO . 2- B

Record NO. 2 - B - 150 Characters

6 0 Y L J 22DH X

9 L J 8 2 D L 9 J L

Z 8 9 0 6 Y J L Y Z

D 6 8 9 L X 0 9 8 Y

L X 6 J Z L Z 9

2 O 8 9 Y X L D

2 0 8 D Z Y L J

9 2 Y D J X Y D

DH 6 J

L Y X Z 9 8 6 0 9

X Y X 0 6 8 2 X

L J 2 D H J 2 0 L

D 8 Z 6 8 J Y Z

D J Z X Y D H 2

J 2 2 X 6 L 9 Y 8

c
o

O
r
o

A
A
N
N
O
A

O
X

K
N
N
O
L
K
E
E
N
O

J

K

X

K

7

7

7

L

Z

3

6

x

8

6

6

Z

D

HOOWN
N
O
O
T

O
r
w
o

D
o
e
n
v
o
o

TABLE NO . 3- B

RECORD NO . 3 - B - 150 Characters

L Y 0 6 D H 8 9

5 2 7 Z K J 6 9

Y L 3 7 0 3 5 0

L H 9 8 X Z K J

3 4 D K 4 6 J Y

0 4 L J 5 9 Y 3

3 O L D 8 5 9 K

5 O L D 7 3 4 Ø

5 7 2 Y 7 2 D 5

0 7 3 4 K 4 7 8

2 J Ø 4 6 X J 2

Z 9 8 2 Y 3 4 0

3 D 4 0 2 7 Z 4

8 X 0 3 7 4 0 X

4 X H 7 K Y 8 3

H
e
r
n
o
k

H

7

0

2

25



RADIO OPERATOR - CODE PRACTICE

D
o
n
e
c
o
s

a
n
o
s

D
e

C
K
B
A
U
E
N

TABLE NO . 4 - B

RECORD NO . 4 - B - 150 Characters

W M A 4 U X 3 8 9 5

2 7 4 0 6 JU 5 ME

S WAUW 3 5 X E H

D 8 9 W E S X 7 M A

4 K 9 Y W S M 3 4 7

J L 6 U K A 0 1 0 3

E W A Ø 9 5 4 7 L M

4 Z Ø E U K S S E 7

4 6 0 8 5 7 X 2 3 4

Y 0 2 8 5 Ø A M W E

U MWA Y J x 3 7 S

3 Z L 4 3 7 3 E W 8

D W E S 4 2 H 2 K J

6 L D 2 3 7 S 3 7 E

S M D A M A U Ø Z S

D
A
N
E

TABLE NO. 5 - B

RECORD NO . 5 - B - 150 Characters

Z S V T U R F I 1

H A 9 W D M S 4 L Ø

E 0 8 R E K 2 V 6 T

S 3 A D Y X 4 I 7 F

A 3 U 1 EW 9 MRT

1 S 5 A F V T F 3 M

K 7 R 1 E U 4 T J W

3 V I A R Y 1 V R 7

4 W F I 3 M J E 1 R

V F 7 W R 1 R F V I

U R U R 7 Ø L F X 1

M Z 4 V 2 0 5 8 S 2

H 6 0 Y 1 L 8 I 3 T

J 7 D 0 9 X 4 K 5 W

E S M A U R F V F X

s
v
o
w

wo Uo
r
C
D

co

O
H

TABLE NO . 6 - B

RECORD NO. 6 - B - 150 Characters

c P Q N G B v 4 F P

W G B C D M A 7 R E

1 T P R 3 G SUCI

F B E B G F C Q R

V P N Q C P R 7 S

I B T G B V 3 G P

C F R N Q 1 Y Q

W B N A PR

Q C G I 7 J 2

P R B Q 1 0 K F P

C T 6 B 0 M U 8 Q

9 DV X M A C 5 GW

S Y 6 B 3 L 1 N P 4

T 2 J 7 V 0 0 4 X 8

DI B L H 9 Z QCP

t
o
y
o
s
o
d
o
b
o

st
o
w
o

t
o
m
y
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N
K

8
1

9
4
Y
V

G
J

H
E

R
F
D
W

P
N

4
6

H
W

R
U
Ø
3
5
7

E
X

O
Q

0
6

0
9

26

N
A

I
K S
J

T
A
B
L
E

N
O

.7-D

2
9
S
C
B
P
H
K

Q
V

7
1
Q
D

C
S
H
T

7
1

M
B

7
1

0
5
A
T

R
S

2
5

6
8

1
4
7
0
D
C

M
Q

Z
O

T
U

1
5

9
6

B
Y

2
1
6
5
7
3

Ø
8

3
8

0
4
X
J
W
F

2
1

6
5

6
5
H
T

A
X

J
R
0
3

8
7

1
2
0
5

5
2
R
S

I
Z
6
0

U
O
B
D

A
K

2
0

1
8

3
6

3
4
Y
X

L
A
J
P
U
F

T
I

T
D

F
A

6
4

T
A
B
L
E

N
O

.7-E

H
W

R
U

E
X

8
9

I
Q
S
J

1
5
R
Y
T
D

F
A
M
G

N
P
K
L

2
4
W
I

R
Z

C
V

Y
B

S
T

B
L

F
J
H
Y

G
O

Q
A
Z
D

0
3
Y
W
K
M
X
R

C
U

7
5
6
1
E
I
M
P

C
Y

H
S

7
3
C
M

2
9
M
I

8
7
X
B

V
J

I
L
R
D

T
X
P
B

7
2

9
3
P
S

2
0

3
7
9
5
L
T W
Q

S
N
A
D

9
1

3
6 J
U
A
X

Z
E

6
3

2
9
5
7
H
J

S
B
C
W
P
M
D
Q
H
S
M
Z

Z
T
M
U

D
J

C
L

7
1

6
5

8
4
B
P
K
F

I
X
A
T

Y
N

3
9
1
2

5
7
U
H
W
A

Y
K

E
T

R
U
W
Z

3
6
Q
K

4
2

3
4
A
B

I
V

8
5
J
X
T
B
U
X

5
8

5
8

R
E
C
O
R
D

N
O

.8–2
4
0

C
h
a
r
a
c
t
e
r
s

T
A
B
L
E

N
O

.8-A

7t
o

9w
o
r
d
s

p
e
r

m
i
n
u
t
e

Q
C
A

W
N
D

B
V
M

Y
E
F

2
9
8

8
1
0

K
Z
B

L
X
0

T
S
P

2
6
3

7
5
4

I
H
R

J
G
U

U
Y
B

R
G
M

Ø
2
4

U
Y
B

R
G
M

C
H
A

L
F
G

T
W
O

I
F
J

B
V
O

8
2
4

3
9
0

9
7
6

2
5
3

4
9
5

X
Z
S

E
N
K

P
L
O

R
N
D

M
A
B

2
5
7

G
I
Z

Y
T
U

8
2
0

3
8
5

4
9
1

U
J
C

F
W
K

2
8
5

V
Q
K

H
P
E

C
S
R

8
9
1
7
4
3
J
X
A

D
Z
W

I
O
F

9
2
5

N
V
Y

1
2
8

E
F
L

S
C
D

Q
K
G

0
8
5
8
3
9

R
U
P

M
T
H

H
K
P

W
O
R

D
J
V

G
M
I

A
N
S

8
2
4

3
9
6

4
6
8

Y
C
Q

T
E
X

U
Z
B

1
3
5

9
8
6

E
L
D

J
Y
Q

N
X
E

9
9
5

8
3
7

G
S
I

M
B
L

S
C
D

O
R
O

U
J
C

F
W
K

Y
C
Q

T
E
X

1

o



STUDENTS MANUAL FOR ALL ARMS
T
A
B
L
E

N
O

.8-B

9
2
4

3
8
5

1
7
5

.F
O
E

Q
H
J

S
P
M

G
I
W

A
U
R

1
7
3

4
9
9

6
7
5

N
H
R

Q
M
S

F
O
B

P
A
V

9
3
7

4
8
3

G
B
W

A
K
I

T
C
N

G
Z
P

S
M
L

B
V
U

O
W
E

H
J
G

F
R
J

9
2
8

3
8
1

5
8
9

3
1
7

V
U
O

W
E
H

G
J
F

R
J
D

J
E
R

X
B
I

3
8
6

K
G
P

T
W
V

K
S
H

U
G
M

Q
O
Y

1
8
3

5
9
2

Y
R
A

B
C
L

N
J
V

2
8
5
3
7
6
U
X
D

B
C
O

N
O
V

K
S
O

G
H
R

U
Y
G

Q
M
V

P
J
W

T
Z
L

Y
F
C

J
N
V

2
3
8

1
4
9

5
8
6

7
1
8

H
C
Q

L
F
S

M
Y
R

U
X
Z

Ø
6
2

5
8
2

1
7
4

9
8
9

O
N
G

L
Y
X

R
K
V

S
T
I

Q
W
F

D
C
T

Z
E
H

U
I
E

P
U
R

J
M
P

2
8
9

4
9
6

5
8
7

T
A
B
L
E

N
O

.8-C

L
F
P

J
E
R

G
B
W

K
H
X

N
O
V

4
1
5
0
6
2

I
C
U

Q
Y
T

S
M
B

3
8
0

4
2
1

T
S
M

W
R
C

9
8
3

6
8
4

V
Y
B

L
F
P

J
E
R

G
B
W

L
H
X

N
V
O

Z
D
H

A
I
C

4
1
5

7
6
9

2
9
3

J
K
H

T
X
H

N
Y
S

O
D
Q

7
1
0

5
5
2

H
G
E

0
3
7

8
1
9

4
9
4

Y
F
X

Z
W
M

P
G
U

I
A
T

5
4
3

6
7
9

O
H
J

4
7
9

D
F
Z

O
N
L

B
V
D

3
5
1

7
8
6

4
4
1

8
3
9

6
7
4

R
W
G

O
W
Z

D
G
Q

1
2
6

I
N
Q

K
V
N

9
3
6

F
N
C

1
1
7

R
J
T

L
C
F

8
1
4

7
6
5

T
D
F

K
S
Z

R
G
D

U
C
D

Q
U
T

8
4
1

9
6
7

6
0
1

X
U
N

D
S
T

G
L
O

D
U
T

H
G
O

9
8
2

4
3
6

7
5
8

L
G
Y

J
W
X

H
U
D

T
A
B
L
E

N
O

.8-D

T
C
Q

2
8
9

3
8
1

5
3
8

C
R
K

T
V
J

C
Y
S

G
R
H

U
D
M

F
L
E

5
7
8

2
9
3

T
R
W

W
Z
Q

K
A
B

I
V
J

X
P
B

8
2
9

0
1
5

8
9
3

X
Q
U

N
E
K

Z
I
M

R
T
S

B
Y
A

H
L
K

C
V
Q

G
J
O

9
8
3

5
8
2

5
7
1

J
O
P

F
G
Y

Q
I
H

P
Z
V

M
O
B

K
E
F

T
S
Z

J
W
R

N
D
K

W
I
C

U
X
M

8
9
2

3
5
7

4
0
6

I
B
L

O
F
G

9
2
5
3
9
1
X
W
A

A
C
T

M
S
U

X
R
J

Z
M
V

9
2
5

3
8
6

7
5
4

H
D
Y

Q
P
E

V
P
Y

O
C
I

B
R
I

K
I
N

H
D
S

A
B
E

U
B
M

T
W
X

1
4
2

Z
J
D

L
K
V

3
5
7

9
8
7

8
6
5

S
I
F

Q
U
A

N
Y
H

C
R
O

U
G
B

8
9
0

1
8
5

X
P
W

E
Z
M

Y
T
J

2
8
4

3
8
4

T
A
B
L
E

N
O

.8-E

K
A
D

W
E
M

T
E
Z

N
V
R

X
H
T

O
U
D

1
2
0

3
9
4

8
5
7

6
0
1

C
D
L

L
S
G

Q
Y
J

C
I
K

2
3
8

4
7
5

6
9
2

1
3
8
U
I
J
B
W
F

T
E
M

T
X
Z

Q
V
A

8
9
4

3
7
5

1
7
2

0
3
5

Z
Q
V

A
N
Y

H
S
L
D
V
I

1
8
3

4
8
5

8
6
5

O
C
R

G
Y
H

1
3
5

9
7
5

O
C
R

G
W
H

R
S
L

U
B
Y

2
4
8

3
0
4

8
6
1

F
T
E

Z
N
V
M
J
A

K
C
D

P
I
X

0
3
5

Q
O
B

E
P
O

9
8
3

0
4
7

S
W
V

B
A
C

S
D
R

N
R
Q

8
2
5

3
7
6

J
H
Z

C
I
L

T
K
M

G
U
X

8
9
2

0
3
1

F
O
E

Q
J
H

S
P
M

G
I
V

7
8
3

4
9
6

O
U
J

A
U
R

B
L
X

K
V
T

·D
Y
Z

0
2
1

3
8
5

R
N
B

C
N
H

R
Q
M

S
F
O

3
7
4

107446° — 254



RADIO OPERATOR - CODE PRACTICE

R
E
C
O
R
D

N
O

.9–3
0
0

C
h
a
r
a
c
t
e
r
s

T
A
B
L
E

N
O

.9 -A

9t
o

1
2
w
o
r
d
s

p
e
r

m
i
n
u
t
e

1
5
9
1

7
0
1
9

A
R
G
M

K
Q
V
X

N
A
N
G

T
K
Y
Q
2
2
8
1

I
T
L
C

S
Z
Q
S
E
F
W
V

H
O
U
W

G
O
N
H

O
R
A
X

M
V
G
N

H
M
W
P

X
K
B
Q

D
S
Z
C

I
E
D
D

E
Z
L
L

1
3
5
5

6
7
8
9

V
Y
A
O

F
F
O
O

H
V
U
S

Q
W
A
E

T
N
Y
R

L
P
L
J

R
X
J
V

5
3
9
5

M
A
A
D

N
K
E
C

P
Q
Q
U

C
W
G
G

1
8
6
4

H
Q
R
X

7
0
1
2

B
T
M
H

L
F
G
M

J
S
Z
Y

2
1
5
4

6
7
4
5

U
T
W
I

V
L
S
O

A
X
E
C

N
K
R
Y

P
V
J
H

9
9
3
9

0
6
8
3

X
R
V
S

5
8
3
2

K
A
C
W

Q
Z
U
H

W
G
G
N

Q
P
X
D

D
T
O
A

2
6
4
2

S
C
Y
V

P
L
W
Z

Q
I
R
Y

Y
K
H
B

9
3
5
6

X
U
B
W

K
I
T
L

I
D
D
O

Y
O
E
U

I
Q
L
X

T
I
H
V

P
U
J
P

4
4
0
0

3
6
2
9

4
7
7
1

1
1
0
9

F
O
F
B

A
J
D
M

F
Y
M
K

A
O
W
P

Q
T
V
M

2
6
4
2

4
4
7
0

X
I
C
U

J
Q
G
C

9
9
3
6

E
C
X
V

F
O
C
K

L
X
B
Q

X
P
V
H

Q
N
A
I

9
9
8
1

D
M
M
Q

I
D
Z
V

C
F
V
K

O
O
K
L

4
2
6
0

X
E
Q
F

P
U
N
Z
N
N
I
Q

M
G
Q
M

D
I
V
D

0
8
8
6

R
F
U
Q

I
Y
F
U
L
K
D
H

8
7
6
0

4
9
7
4

A
M
V
W

T
A
B
L
E

N
O

.9-B

1
7
9
4

N
W
R
Y

U
L
P
H

J
G
Z
J

K
E
W
H

S
Z
F
Q

M
R
N
T

5
2
6
1

W
W
H
Y

Z
F
Y
A

5
1
8
9

P
S
D
B

2
7
7
9

G
H
I
C

0
6
5
2

E
U
H
V

Z
J
Q
E

2
8
9
6

5
4
7
7

W
R
Y
Z

F
D
A
P

5
0
4
9

6
4
7
8

2
7
8
2

S
H
B
A

H
S
C
O

7
9
9
7

B
O
P
T

V
E
L
J

J
I
D
V

C
B
H
D

1
2
4
0

9
1
5
3

S
R
G
A

P
Z
O
K

E
X
Q
C

B
S
D
L

2
2
9
5

7
1
6
0

9
9
8
3

T
J
Y
U

1
3
8
7

O
G
U
S

Л
І
В

R
W
V
G

4
1
3
4

R
Y
T
A

J
T
U
X

G
R
S
T

L
K
B
X

1
6
9
1

W
X
G
A

X
Z
J
N

6
2
1
4

X
G
Y
P
X
G
Y
P

B
N
N
E

T
G
W
P

30



STUDENTS MANUAL FOR ALL ARMS

J
M
Z
G

2
4
3
2

6
2
9
0

W
S
R
H

T
L
F
B

0
7
7
3

9
8
2
3

S
R
B
M

W
M
E
G

0
3
5
1

P
B
D
T

6
9
2
6

5
7
9
6

B
M
M
Q

Q
R
E
H

8
3
1
5

6
8
3
2

O
U
T
X

7
6
3
4

4
1
1
8

T
A
B
L
E

N
O

.9-C

K
B
L
J

O
J
O
Q

Q
Z
R
D

1
6
7
6

8
5
5
9

N
H
X
T

B
L
F
H

9
3
4
0

Y
C
C
Y
Z
I
I
A

T
E
W
V

5
9
8
1

L
F
A
D

A
V
C
M

D
F
P
Z

V
C
Q
O
F
B
M
I

K
W
S
F

3
8
5
2

4
1
6
8

I
E
E
S

2
1
4
1

6
8
6
9

F
Y
A
G

J
X
W
K

U
P
O
Y

C
Y
A
C

W
H
R
G

5
3
7
9
4
1
7
5
O
T
N
H

Z
D
Z
L

Y
J
R
X

F
H
T
J
L
S
K
G

N
U
P
D

Q
U
F
U

V
K
I
B

S
I
L
X

U
C
E
W

2
9
7
7

9
4
5
2

8
0
4
9
7
6
6
5

A
G
I
E

W
K
M
S

C
Y
C
Y

A
C
A
M

R
G
C
I

N
H
C
B

A
L
K
Y

W
X
R
O

T
Z
R
U
S
G
B
J

3
0
2
2

4
1
0
2

P
D
C
A

F
U
I
C

I
B
V
E

9
9
9
4

5
5
2
7

L
J
X
D

E
M
B
T

V
V
K
S

Q
B
Z
D

1
1
9
8

T
I
M
C

W
A
Y
Q

S
J
F
Z

L
H
K
N

T
A
B
L
E

N
O

.9-D

C
U
G
A

D
H
C
D

W
A
V
F

2
5
3
6

X
E
O
N

Y
Z
X
F
2
5
8
1

Y
B
U
L

S
H
R
W

G
X
I
P

B
C
K
A

2
5
8
4

9
1
9
1

X
Z
U
S

6
7
1
9

Ø
5
5

F
Z
S
T

E
F
P
C

L
B
C
V

9
1
8
4

I
X
W
D

B
R
P
F

O
H
E
A

2
5
8
1

3
8
3
7

C
Y
D
K

U
N
G
J

M
Y
K
S

F
Q
C
I

4
6
9
3

W
C
M
X

1
3
1
3

J
M
T
Y

P
L
E
K

9
8
3
0

J
Q
X
L

H
R
D
N

7
9
6
3

6
1
8
7

S
Q
V
H

I
L
W
B

U
K
J
Y

J
D
S
C

8
2
5
6

8
1
1
0

I
A
X
E

K
Z
J
C

L
D
F
G

9
1
2
8

S
H
Z
J

7
3
9
1

A
G
L
X

G
E
H
T

P
S
D
B

A
Y
M
O

8
4
3
1

2
4
3
5

4
6
5
7

MK
Q
R

E
T
P
N

Z
T
Y
C

8
9
7
5

U
J
E
F

2
4
9
6

D
E
P
L

X
D
S
M

C
U
M
S

D
B
I
G

5
1
5
4

9
8
3
2

3
9
4
7

B
W
X
J

V
N
V
N

3
4
8
9

Y
G
X
F

U
C
Q
K

6
4
1
1

L
Z
A
V

N
Y
R

V
T
F
Z

6
7
8
1

9
2
3
4

U
Y
K
G

K
P
U
D

K
J
V
G

I
N
Q
U

W
N
G
U

X
N
H
F

K
S
I
F

J
C
A
Y

31



RADIO OPERATOR - CODE PRACTICE

Z
G
Q
P

3
9
5
1

T
A
B
L
E

N
O

.9-

F
L
I
A
1
3
4
7
6
8
9
2

B
J
T
W

S
Y
M
C

B
D
S
A

Y
T
F
G

U
W
W
R

2
1
4
5

0
5
8
3

3
7
2
5

Z
Y
U
L

D
U
R
E

T
I
D
G

V
K
I
L

8
3
7
6

K
S
W
Q

1
5
9
3

I
M
H
T

3
5
2
1

9
8
3
5

C
J
U
T

1
5
1
7

4
9
6
5

E
L
D
Q

9
3
4
6

R
Z
V
L

M
B
W
A

K
U
D
S
4
6
1
2
7
1
5
3

O
M
C
K

3
5
4
1
D
G
R
N

L
I
R
Y
J
N
P
W

E
G
Z
W

4
6
7
8

C
S
V
K

L
B
T
H

4
6
7
8

$3
1
2

H
D
U
G

C
Q
X
I

K
T
D
F

H
T
M
E

4
6
6
6

7
8
4
6

A
F
T
G

N
B
B
D

H
T
E
M

8
3
4
2

8
1
8
1

F
D
K
T

S
A
D
C

K
P
I
Z

L
I
Q
P

E
F
H
M

8
3
2
1
0
4
5
6

W
R
T
J

M
R
K
V

W
R
T
P

4
5
8
1

N
R
O
L

8
5
3
7

B
P
H
K

Q
V
X
J
3
7
1
2

Y
X
I
G

7
3
8
9

0
9
9
9

Q
D
C
S

H
T
M
P

A
X
J
R

9
1
3
7

L
F
E
Y

V
N
G
O

5
1
7
8

Z
D
W
I

R
X
U
S

E
P
Q
Y

K
D
B
H

B
M
U
X

5
3
1
9

9
3
8
4

X
U
M
B

A
T
R
S

5
2
9
6
9

0
8
7
6
2

A
C
Y
B
D

3
2
4
5
6

4
5
3
7
6

N
F
J
G
R

A
D
O
L
F

0
3
5
8
9

8
6
5
1
4

J
J
M
B
A

Z
E
H
U
I

1
3
5
9
4
6
8
2
0
1

4
1
6
7
8

5
6
9
9
8

1
0
1
0
0

7
1
0
2
9

4
9
1
8
6

1
3
4
8
7

B
J
R
I
M

I
Q
X
V
C

P
J
E
R
G

6
8
9
9
8

1
7
3
6
5

7
5
8
7
3

7
0
3
1

68
8
6
2

R
E
C
O
R
D

N
O

.1
0
–3
9
0

C
h
a
r
a
c
t
e
r
s

T
A
B
L
E

N
O

.1
0

-A

1
2
t
o

1
5
w
o
r
d
s

p
e
r

m
i
n
u
t
e

2
4
7
1
8

7
5
4
8
3

W
F
D
C
P
S
V
T
I
Q

L
Y
X
R
K

E
D
O
N
G

I
T
G
T
B

Y
R
U
X
Z

3
4
1
9
5

6
2
9
4
0

V
K
W
A
Z

F
Y
C
J
N

T
R
Y
H
S
Z
C
Z
C
D

4
8
4
8
9
P
K
J
D
E

4
5
1
7
8

E
H
F
T
U

62
6
5
1

A
D
T
R
Y

J
G
O
J
K

8
5

%9
7

P
M
M
S
E

A
H
E
R
T

G
D
G
U
E

V
A
R
E
M

4
5
3
6
1

6
8
9
9
8

U
X
Y
H
M

6
8
9
9
8

1
6
5
4
7

2
6
7
9
9

N
F
T
H
Y

2
3
9
8
7

9
1
6
5
4

7
2
7
9
9

L
F
P
V
I
J
G
E
H
R

G
K
B
W
I

9
5
2
1
4

G
I
W
K
D

K
R
X
Q
H

Z
W
L
G
D

7
2
8
3
4

9
8
1
7
0

3
4
4
2
5

7
3
1
5
8

5
8
8
2
3

N
S
V
X
O



STUDENTS MANUAL FOR ALL ARMS
7
8
2
3
4

O
N
H
D
U

B
X
C
M
K

4
5
7
8
3

L
K
I
S
D

Q
A
Z
E
D

3
2
4
6
9

1
6
7
1
2

9
8
5
6
3

Q
P
A
L
Z

S
R
Z
E
P

1
1
8
8
1

T
G
B
E
R

6
8
9

3

6
7
5
9
3

R
Z
U
I
E

6
8
4
7
6

6
8
2
1
6

R
I
B
L
O

Z
X
U
Y
N

K
I
V
N
G

2
3
4
8
9

8
7
4
3
2

P
A
M
Y
L

E
C
H
G
I

4
3
6
5
8

2
7
9
4
6

N
T
Q
I
V

L
Y
C
O
N

2
3
1
1
9

5
4
1
0
1

W
E
R
Q
K

T
G
B
H
Y

1
4
7
5
9

5
3
4
1
8

G
D
T
B
J

Y
H
S
X
N

H
J
A
S
B

5
7
3
2
8

E
N
A
F
U

T
A
B
L
E

N
O

.1
0
-B

8
9
5
1
0

G
C
Q
X
W

K
J
H
S
D

F
G
D
K
T

6
7
3
4
2

A
S
X
L
R

1
4
5
3
6

D
S
H
J
K

E
R
T
Y
H

K
I
S
E
O

E
D
C
R
F

2
3
4
5
9

P
L
M
K
I
U
J
N
H
Y

4
5
1
6
1

E
D
C
R
F

Q
W
E
R
T

A
S
D
F
G

Z
X
C
V
B

9
3
6
9
7

W
O
E
I
R

S
L
D
K
T

3
5
7
9
6

Z
M
X
L
S

9
6
2
8
1

B
L
O
A
W

7
8
9
8
8

7
2
8
4
3

X
P
H
T
N

Q
M
z
Q
A

A
S
X
N
Z

5
3
4
7
0

S
E
K
C
L

B
X
S
E
R
U
H
S
O
P

2
3
1
5
2

LO
G
F
X

7
1
0
2
3

V
K
Z
Y
Z

7
8
7
8
3

6
3
5
8
9

R
Z
U
L
E

I
X
C
Q
N

6
4
1
8
7

B
U
P
L
A

U
C
P
C
H

2
3
6
4
5

8
1
9
9
8

I
Q
L
T
D

1
6
7
4
3

T
A
B
L
E

N
O

.1
0

-C

C
Y
B
Y
Q

8
3
2
7
2
4
2
5
5
9
Y
V
D
Q
H

Q
A
Y
O
B

7
6
7
3
5

M
B
Y
X
K

R
Y
C
C
Q

9
5
0
1
7

Y
C
K
Q
Y

P
C
L
Y
Y

2
7
2
9
2

C
C
L
Y
Y

O
P
Y
Y
X

6
0
6
6
9

7
8
5
7
6

C
Y
Y
Y
Q
2
8
9
9
9

3
2
2
8
4

Y
L
P
Z
R

Q
T
E
Q
D

4
5
6
7
8

Q
F
Q
Q
G

K
Q
Q
H
L

2
3
4
5
8

8
0
7
6
6

Q
E
R
Q
X

Y
C
Q
Z
C

5
1
9
7
3

U
Q
Z
C
L

Y
M
Z
Z
O

7
9
4
8
7

H
Z
Z
C
F

J
Z
D
F
F

8
3
5
3
4

TZ
Q
L
F

S
Q
O
O
L

1
0
2
6
3

4
9
5
1
2

R
E
W
T
G

T
F
S
Y
S

9
6
1
2
7

Q
J
F
L
Y

Q
D
I
L
I

0
4
3
8
3

8
8
6
7
1

QD
I
L
I

6
1
2
4
6

S
H
L
L
A

Q
X
B
L
D

O
R
C
B
U

5
9
1
6
8

1
8
4
2
3

J
C
C
D
Y

D
Q
X
T
F

9
4
1
1
2

0
5
3
2
1

Q
B
Z
Z
Q

Z
B
T
F
B

9
3
6
9
4

L
C
Y
J
Y

Y
F
A
Q
Y

X
M
C
R
E

4
7
8
8
8

S
D
E
F
T

Z
Q
P
S
L

Y
I
U
Z
M

2
7
4
4
9

4
9
5
1
2

T
F
S
Y
S

W
Y
Y
P
Q

9
5
0
1
7

I
U
G
X
R

Q
O
Z
Q
J

1
9
1
7
8

6
4
5
1
0

Y
M
V
Q
G

3
8
Ø
3
Ø

Y
L
L
Q
H

2
6
8
6
8

3
4
9
3
7

C
Q
W
Y
Z

1
1
3
0
1

W
Z
Q
Y
L

9
3
4
9
8

V
Z
T
X
F

6
1
7
5
5

W
E
R
T
H

5
3
9
4
8

Z
C
L
F
G
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RADIO OPERATOR - CODE PRACTICE

T
A
B
L
E

N
O

.1
0

-D

D
Z
Q
I
L

C
E
P
K
O

6
8
6
3
8

12
7
7
1

8
9
2
0
0

U
T
Z
F
X

O
F
G
M
R

7
6
1
7
0

B
B
N
S
C

1
8
9
2
5

0
9
4
8
1

DR
C
F
F

A
U
T
L
W

K
A
I
Q
N

I
C
K
O
N

C
B
F
H
H

2
0
4
3
6

9
8
7
5
4

B
R
C
F
F

A
U
T
L
W

K
A
I
Q
N

6
9
2
9
5

2
1
8
8
7

I
C
K
O
N

C
B
F
H
H

I
N
V
X
A

6
6
5
1
8

5
5
6
7
3
1
4
9
8
3

Y
R
H
A
T

Q
Y
I
W
G

9
8
7
6
3

Q
Z
I
W
G
G
Y
Q
X
K

5
5
6
7
3

A
S
K
C
B

1
4
8
8
2

S
D
C
J
J

L
T
W
I
M

T
Â
Y
U
A

H
E
N
H
B

8
7
8
3
6

5
2
5
6
8

x
o
G
A
P

R
F
X
B
N

V
V
O
M
Z

N
K
B
J
S

A
S
U
L
T

E
L
E
G
E

5
6
0
4
1

6
7
9
2
5

9
9
7
5
4

G
A
S
H
T

2
3
8
1
1

T
W
Z
N
F

M
I
R
O
P

E
G
E
S
C
7
8
0
7
6

3
2
4
9
1

W
M
P
Z
L

Y
P
F
T
B

9
6
1
9
9

6
4
8
3
8

0
1
6
2
2

7
3
5
8
4

B
S
L
C
K

U
H
J
D
N

L
J
T
F
D

Y
G
V
W
H

6
7
2
9
3

5
9
5
9
1

B
J
A
Q
Z

O
H
K
I
X

Q
E
D
T
J

3
4
9
Ø
1

Ø
7
2
3
3

S
D
M
S
A

R
J
Z
V
I

H
R
X
K
F

8
0
3
7
4

4
2
2
6
0

A
E
D
R
F

M
K
E
I
L

D
S
R
T
Y

3
4
5
6
1

6
4
0
8
2

M
G
S
X
C

8
7
1
1
0

I
O
S
E
H

M
D
H
E
T

T
A
B
L
E

N
O

.1
0
-E

6
1
2
4
6

Q
A
L
O
I
W
S
K
I
E

7
8
1
6
6

R
F
V
T
K

G
H
T
U
I

4
4
4
3
3

V
B
G
H
T

5
7
9
1
6

C
L
F
D
S

3
9
8
5
2

A
S
E
D
R

G
H
T
Y
U

Ø
Ø
7
4
4

8
4
5
8
6

P
X
J
W
I

7
7
4
5
2

E
J
Z
N
S

Z
M
U
F
I

F
F
S
A
H

4
2
9
6
7

91
8
7
8

Z
O
F
F
S

5
5
6
2
4

4
6
4
8
1

C
F
F
N
H

2
3
2
1
8

7
3
3
3
3
3

2
5
9
6

F
F
S
A
H

Q
P
D
F
Q

8
5
6
6
0

Z
Q
F
L
K

L
F
L
D
H

9
4
7
1
5

O
L
U
E
S

X
H
F
G
D

T
U
U
L
Q

9
8
8
5
4

6
1
3
2
7

H
S
B
D
U

4
6
5
8
0

5
9
9
3
6

S
P
D
U
P

8
4
0
4
3

0
6
1
7
1

5
9
5
7
6

T
U
U
L
Q

T
S
W
K
U

4
2
8
9
8

S
S
R
U
U
S
E
U
U
C

1
8
7
9
9

M
I
U
S
J

5
9
5
7
6

M
S
C
S
U

9
5
4
9
8

7
1
3
3
7

S
H
I
U
B

6
3
1
9
3

H
O
U
D
I

A
K
D
Y
Z

M
H
V
X
D

H
H
N
D
D

1
0
9
2
9

H
L
D
D
M

7
7
2
1
0

S
S
T
D
U

O
P
O
D
U

Ø
8
6
5
1

V
H
E
A
D

5
3
9
8
4

S
S
T
D
U

N
V
D
H
B

8
2
1
8
2

H
Q
D
U
B

V
H
V
O
H

4
5
5
3
5

QZ
U
H
F

9
6
2
1
3

H
O
H
X
F

8
9
4
7
4

2
4
6
8
7

A
S
D
F
G

H
J
K
L
O

3
9
0
5
0

P
O
I
U
Y

Q
W
E
R
T

Z
X
C
V
B

5
8
8
0
8



STUDENTS MANUAL FOR ALL ARMS

R
E
C
O
R
D

N
O

.1
1

–4
8
0

C
h
a
r
a
c
t
e
r
s

T
A
B
I
E

N
O

.1
1

-A

1
5

t
o
1
8
w
o
r
d
s

p
e
r

m
i
n
u
t
e

S
Q
M
N
E

O
C
R
Y
L

H
I
T
E
D

W
J
Q
F
X

G
K
W
Z
U

P
V
J
B
D

A
I
B
L
M

A
W
M
Z
I

I
O
J
G
D

B
S
J
H
T

M
P
W
C
V

I
Q
T
N
A

Y
Z
I
U
Z

R
K
D
X
F

G
O
L
E
A
B
K
D
H
E

S
J
D
H
E

N
J
U
I
K

L
U
K
G
J

P
O
I
N
S

Q
J
H
Z
F

M
Q
W
R
X

Y
T
C
E
V

D
B
A
T
R

G
X
H
E
P

W
D
M
N
E

N
H
Y
G
F

T
R
G
X
A

O
I
S
P
E

Y
U
H
E
C

N
Q
X
C
E

A
W
M
Z
I

C
U
T
S
H

L
V
O
P
F

K
R
P
L
M

A
I
B
L
E

W
I
C
L
G

K
V
S
D
X

N
Y
T
F
N

U
H
R
G
L

P
E
Z
A
D

Q
U
W
G
M

K
M
T
H
L

K
J
S
T
R

D
J
Y
X
O

D
M
E
N
H

R
P
L
M
A

I
B
L
M
B

H
E
S
I
F

Q
W
C
O
X
U
Y
G
T
V

S
L
D
H
E

J
J
U
H
N

A
K
I
O
D

E
Y
J
B
S

S
M
V
G
A

D
K
L
A
F

X
P
W
N
R

B
L
F
H
E

S
H
D
N
E

B
H
A
G
T

V
F
D
I
K

M
X
B
C
V

S
L
D
I
H

T
R
G
X
A

O
I
S
P
E

Y
U
H
F
R

K
V
J
L
Z

N
Q
B
C
N

K
D
W
D
V

O
P
F
L
S

J
V
J
D
H

J
V
B
X
Z

E
O
M
B
P

X
T
D
R
L

I
C
W
U
N

S
H
C
C
Q

Y
A
S
L
F

D
X
R
K
V

Q
U
C
P
M

H
N
S
W
O

S
H
D
U
J

A
S
D
F
G

H
J
K
L
P

O
I
U
Y
T

R
E
W
Q
A

Z
X
C
V
P

N
M
K
J
H

V
F
R
E
D

X
S
W
Q
A

С
к
Е
О
н

D
L
Q
Y
I

G
S
O
T
Q

A
F
N
M
L

R
V
W
J
X

B
P
G
A
N

T
A
B
L
E

N
O

.1
1

-B

D
O
Q
J
S

W
I
C
L
G

K
V
S
D
X

N
Y
T
F
N

U
H
R
G
L

P
E
X
A
S

S
H
D
U
W

Y
B
J
S
H

S
J
Y
Y
H

E
I
Y
B
F

J
P
H
X
T

W
U
R
Z
L

A
O
D
X
V

K
G
M
C
V

Q
S
N
V
P

S
H
D
Y
E

S
I
D
U
J

Q
O
A
H
N

S
Y
L
H
B

F
N
G
Q
C

E
X
M
W
T

Z
I
O
G
J

J
A
S
K
D

S
H
Q
D
N

Q
C
X
I
F

G
B
K
R
A

J
S
V
D
D

P
Z
O
X
C

I
V
U
B
Y

N
T
M
R
E

Q
M
W
E
N

A
L
K
J
U

N
H
Y
T
A

S
I
J
H
N

B
G
T
A
D

V
F
R
E
Q

D
Q
H
O
E

J
D
Y
V
M

D
Y
E
H
S

Q
R
L
T
B

A
Y
G
S
E

O
O
L
G
Y

V
K
S
A
W

X
S
R
B
Y

L
P
U
R
S

Β
Τ
Τ
Α
Ι

F
O
J
S
V

М
А
Ј
А
В

B
Y
L
H
V

P
Q
K
N
Z

S
P
A
H
W

G
V
E
C
D

B
P
N
M
U

P
L
S
O
W

B
I
D
T
X

D
Q
E
H
Y

S
K
N
I
M

A
S
H
H
N

T
I
X
E
R

X
L
O
N
Q

V
P
N
M
Y

Q
J
O
L
P

U
M
N
P
B

C
D
E
V
H

F
E
T
S
S
J
I
D
H
S

C
J
U
H
A

N
H
Y
T
G

S
O
D
K
M

N
Y
A
K
S

C
N
H
Y
A

S
G
C
B
Q

B
I
D
T
Z

D
Q
E
H
Y

S
K
N
I
M

A
S
Y
H
N

T
I
X
E
R

O
Q
Q
K
L

I
V
H
W
E

U
N
H
S
W

N
H
Y
A
D

P
Y
Y
J
T

Q
G
P
I
B

G
B
U
P
V

O
V
V
N
G

Y
E
B
P
V

E
B
T
F
I
Y
T
Q
F
A

J
C
H
Z
A

N
H
Y
U
J

R
J
I
P
V

B
Z
S
N
O

E
Y
H
Z
U

F
C
X
M
G

W
J
A
I
L

W
D
K
X
J

D
N
I
C
Y

L
O
R
V
S

S
D
J
H
F

B
G
T
T
E

B
A
U
V
D

S
L
D
K
F

W
C
E
I
R

N
H
A
G
S

A
O
S
U
D

Q
H
Y
T
G

N
H
S
I
A

N
G
C
S
A
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RADIO OPERATOR - CODE PRACTICE
T
A
B
L
E

N
O

.1
1

-C

D
Q
H
O
E

J
K
Y
V
M

D
Y
E
H
S

Q
R
L
T
B

A
Y
G
S
E

I
A
T
T
B

S
R
U
P
L

Y
B
R
S
X

W
A
S
L
D

O
O
L
G
Y

Q
X
P
Y
J

B
O
W
B
O

R
Q
G
T
L

R
L
K
G
J

F
Z
Z
M
Y

J
E
G
H
B

X
A
T
E
X

K
T
T
R
H

J
M
G
X
H

K
M
D
N
B

W
H
A
P
S

Z
N
K
Q
P

V
A
L
Y
B

B
A
J
A
M

V
S
J
O
F

I
U
N
M
E

S
K
D
H
F

C
W
J
I
V

O
K
U
W
C

U
L
P
X
N

V
B
O
I
W

N
Q
V
R
P

L
R
K
E
G

M
J
D
G
M

C
V
C
G
G

D
L
I
S
C

G
V
E
C
D

B
P
N
M
U

P
L
O
J
Q

Y
M
N
P
V
Q
N
O
L
X

K
C
R
U
K

P
W
O
K
J
M
N
S
D
T

O
K
I
S
D

S
R
C
X
A

T
F
U
E
D

A
S
H
N
T

I
X
E
R
Z

D
R
F
D
A

F
Z
I
W
N

Y
O
W
K
L

R
E
R
P
S

S
H
D
Y
E

A
S
B
B
Q

F
Y
Z
C
E

L
W
N
E
B

L
A
W
B
N

Z
I
V
I
H

A
R
G
Z
H

Y
F
J
F
U

F
K
S
H
W

L
T
I
Q
X

C
H
F
O
R

G
I
W
C
R

V
T
E
C
F

V
O
N
U
C

U
M
K
Y
F

N
J
H
D
K

I
S
H
D
E

L
K
J
U
Q

E
A
X
I
Y

E
O
O
D
X

S
H
D
U
J

M
N
A
I
S

N
E
H
C
G

S
O
I
D
J

N
H
A
I
K

B
Q
V
U
K

N
H
Y
A
L

Q
W
E
R
T

I
O
P
T
U

Q
P
H
Y
T

B
G
F
S
A

E
R
G
V
D

C
E
K
I
O

N
B
E
D
A

V
C
T
R
U

N
G
F
S
I

D
I
G
F
Y

P
S
Y
F
G

X
T
O
S
U

M
G
S
O
T

G
L
T
L
I

V
M
K
X
S

H
A
G
D
Y

O
S
N
F
Z

B
S
X
W
I

P
M
X
F
S

O
J
D
E
Z

|I
K
C
T
B

G
B
J
M
S

Q
X
U
L
Q

P
A
H
S
D

V
L
J
D
A

U
H
W
A
V

R
O
N
Y
S

T
A
B
L
E

N
O

.1
1

-D

A
S
B
B
Q

F
Y
Z
C
E

L
W
N
E
B

K
J
A
D
E

I
A
W
B
N

S
J
P
W
X

L
W
B
K
F

U
S
H
D
E

N
H
Y
U
J

E
B
T
F
I

J
Z
A
O
P

Y
T
Q
F
A

P
Z
D
K
O

M
P
A
V
Q

L
R
K
E
G

M
J
D
G
M

C
V
D
G
M

S
N
D
H
U

W
G
B
T
H

P
Y
A
P
I

E
D
Z
W
Y

E
F
X
T
R

O
D
K
M
S

N
H
U
K
A

N
M
J
A
U

N
Y
D
A
W

S
O
L
E
Q

K
P
V
J
B

G
J
O
X
R

O
Q
E
C
H

J
E
G
H
B
N
H
U
S
J

M
U
I
K
A

N
G
H
Q
Y

B
T
D
S
A

G
V
E
C
D

B
P
N
M
S

D
H
F
Y
R

N
U
O
K
J

A
S
S
D
F

G
H
J
K
L

0
M
I
N
H

B
G
T
R
F

V
R
D
S
A

N
A
H
S
J

B
H
A
G
S

Q
I
W
U
E

A
Y
G
S
E

K
S
H
G
G

F
D
S
W
E

V
C
X
Z
A

H
G
F
R
T

N
B
H
G
T

H
U
Y
T
R

J
H
G
T
R

V
C
F
D
E

B
G
T
U
J

N
H
I
K
O

V
F
D
S
A

C
R
T
E
W

X
T
V
E
F

C
V
F
R
E

O
M
U
N
Y

B
T
V
R
E

C
F
R
E
D

V
C
R
E
W

C
D
E
W
S

V
F
R
E
D

C
D
E
S
A

B
G
T
R
F

V
F
D
S
W

M
J
U
I
K

N
H
Y
T
G

V
R
E
S
A

C
X
Z
W
E

V
R
Y
I
O

M
U
R
F
S

V
F
O
I
H

N
H
D
S
A

B
A
G
S
T

A
S
E
D
F

J
H
Y
G
F

H
J
I
W
S

A
H
S
T
G

B
G
A
Y
S

D
H
W
G
E

C
N
H
G
A

S
B
G
T
X

B
G
A
F
S

F
L
H
G
Q

W
A
M
I
K

B
U
P
Z
A

S
Y
V
R
O

L
Y
C
T
N

D
J
S
N
D

O
E
K
C
H

D
L
S
K
D

U
Z
L
Y
F

K
D
W
S
L

C
V
O
G
I

M
X
K
W
D

F
P
Q
Y
N

R
J
X
T
J

E
Z
H
B
U

Y
V
P
W
O

L
S
U
D
H

O
Q
I
A
H
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STUDENTS MANUAL FOR ALL ARMS

T
A
B
L
E

N
O

.1
1

-E

D
O
Q
J
W

L
O
C
L
G

G
K
V
S
D

X
N
Y
T
F

N
U
H
R
T

L
P
E
Z
A

Q
O
E
H
Z

U
W
V
O
Z

I
Q
L
X
P

P
N
G
M
A

F
D
T
Y
B

J
X
H
L
P

G
A
N
J
K

E
R
F
C
D

F
O
Z
Z
U
C
K
W
X
M

I
Y
I
V
B

C
G
Y
H
P

H
L
P
G
A

N
J
K
S
N

H
B
T
R
Y

Z
X
G
J
S

H
L
P
G
A

N
J
K
M
S

H
B
T
R
Y

Z
X
G
J
S

B
N
T
O
M

I
O
G
J
S

V
J
L
Z
M

Z
U
B
C
K

E
O
E
L
D

V
K
L
D
S

W
U
V
H
E

A
L
S
O
D

O
N
S
H
Q
E
H
S
N
D

O
G
Y
H
P

M
I
E
C
U

R
X
T
S
R

T
R
C
S
A

O
I
S
P
E

Y
U
H
R
F

K
V
S
J
L

S
I
A
M
P

S
H
D
Y
S

A
S
K
F
L

V
P
H
N
S

W
U
C
Y
D

D
U
V
O
E

P
W
S
A
D

X
L
O
M
W

B
V
P
U
E

D
H
S
T
D

A
X
E
P
S

H
R
U
D
S

L
C
H
A
M

H
U
R
D
Y

R
J
S
H
E

B
V
W
H
O

D
X
G
H
L

J
Q
R
Q
Z

O
Y
A
A
M

F
D
K
Y
K

Z
X
B
K
B

A
Y
C
K
Q

R
J
L
H
G

X
K
W
L
T

A
J
G
W
M

D
G
I
U
Y

B
V
W
O
L

G
H
S
K
B

B
I
T
T
E

T
Q
D
C
S

S
H
D
U
Y

P
S
E
X
E

U
U
N
H
Y

P
U
E
T
S

G
R
Y
C
D

A
W
H
Y
D

K
H
G
S
R

F
I
E
A
W

M
T
C
K
J

X
R
V
D
H

Z
Y
O
P
Q

L
U
X
O
W

M
X
J
D
U

A
W
H
U
Y

N
O
Q
R
E

U
Y
S
V
L

V
K
W
L
T

A
J
W
G
M

X
C
P
U
Z

H
Y
E
O
N

S
Z
B
V
P

I
J
R
X
J

D
M
T
C
Y

L
O
R
D
Y

O
R
V
Y
S

S
Z
X
A
P

K
I
M
A
W

Q
H
W
H
F

G
O
Y
A
L
J
B
U
A
T

N
Z
D
H
G

L
O
F
G
T

N
T
U
Z
D

F
Z
U
R
S

R
E
C
O
R
D

N
O

.1
2

–5
4
0

C
h
a
r
a
c
t
e
r
s

T
A
B
L
E

N
O

.1
2

-A

18t
o
2
0
w
o
r
d
s

p
e
r

m
i
n
u
t
e

D
K
O
A
N

L
K
J
P
W

V
P
Q
E
S

U
I
Z
X
J

M
B
C
H
G

T
R
Y
S
W

T
K
V
U
D

N
O
X
U
E

R
C
M
F
T

H
A
I
G
D

P
Q
G
Z
V
A
B
E
Q
U

W
G
M
K
N

T
H
L
X
J
S
T
R
B
J
Y
X
O
I
F

Z
C
M
W
O

X
P
F
C
M

U
J
T
G
Y

K
L
W
S
G

K
Q
I
Z
R

B
A
H
E
D

X
R
K
V
Q

U
C
P
M
H

N
S
W
O
F

T
L
B
I
E

A
D
G
J
Y

L
Y
S
Q
T

H
D
L
V
L

P
M
K
O
C

H
E
V
T
X

G
R
A
I
B

Z
F
W
E
R

C
T
K
L
P

C
O
H
N
R

N
Y
I
X
F

S
B
V
D
Z

Q
W
U
A
J

N
E
H
S
T

R
Y
Q
Z
G

Y
Q
X
G
J
S
B
N
I
N

N
Q
W
K
E

O
F
E
S
Y

L
H
V
G
N

G
Q
C
E
X

M
W
T
Z
I

O
G
J
A
K

R
V
P
J
G

H
Y
N
U
J

D
P
K
H
Y

K
Q
Q
E
Q

O
G
I
V
X

A
Z
Z
T
G

N
V
R
X
J

L
A
B
G
S

K
B
A
R
B

J
E
H
A
N

P
Q
E
I
I

W
U
D
B
N

V
W
X
Z
Q
F
G
R
F
W

Q
M
K
W
W

E
K
V
E
K

S
N
Q
R
D

U
T
U
G
L

Z
L
P
K
A

X
X
M
L
U

H
H
G
P
C

M
S
N
C
P

V
T
S
O
O

C
R
W
H
F

H
D
O
Z
E

G
J
F
R
S

T
Y
T
N
Y

R
X
L
Y
L

Y
O
B
I
H

S
I
I
X
V

W
F
E
F
G

T
Z
A
S
N

K
C
D
B
G

V
M
G
V
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U
W
J
D
C
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O
Y
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N
X
L
Q
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P
Y
W
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X
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S
U
W

U
C
Q
A
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E
M
T
J
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R
U
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N
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J
D
E
O

M
T
L
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J
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S
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B
Y
L
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Z
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N
R
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H
L
P
Y
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A
V
M
Q
V

I
S
K
Z
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X
I
F
B
P

K
L
C
J
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W
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Q
C
H

F
U
M
N
S

V
X
D
A
G

K
L
I
P
O

B
R
X
E
Y

T
Z
C
Q
U



RADIO OPERATOR - CODE PRACTICE

T
A
B
L
E

N
O

.1
2

-B

L
E
G
C
N

F
U
F
P
S

P
K
W
F
F

J
X
Z
E
L

E
J
O
M
N

G
G
M
D
G

B
T
T
K
L
W
X
U
Q
C

K
H
N
L
Y

H
N
V
O
H

Χ
Υ
Ε
Ε
Ο

N
S
U
Y
E

O
O
I
F
F

V
D
A
Z
I

Z
Q
J
X
J
D
Z
N
W
Z

G
L
D
N
R

A
V
Q
P
P

I
I
Y
U
A

C
J
R
G
V

U
G
W
I
P

Q
H
G
A
G

Y
C
O
T
T

A
C
B
U
R

M
W
L
W
R

V
A
D
S
D

M
T
I
B
V

W
Z
X
K
R

Z
K
U
E
H

P
F
C
G
M

Y
J
Y
D
J

G
P
T
M
U

Q
I
M
H
P

O
T
Q
P
A

I
R
W
L
I

T
K
A
A
K

R
P
J
Q
T

X
Z
V
V
I

K
E
R
I
S

A
F
G
C
X

B
V
T
W
B

E
D
B
F
T

C
C
G
X
F

U
Z
Z
Y
T

L
G
O
Z
Y

V
M
N
D
K
O
S
I
B
V

Q
Q
B
X
M

M
N
V
F
Q

X
O
K
C
L

B
L
S
Q
C

Y
G
E
O
F

S
Y
H
Z
Y

S
Y
H
Z
Y

O
J
R
I
N

H
J
U
H
N

R
X
N
G
D

W
H
R
X
Z

I
V
E
U
D

W
X
C
N
F

J
X
I
G
L

D
Q
N
H
L

Y
S
D
A
Y

X
C
X
Y
C

F
Z
J
G
W

U
R
M
X
T

C
O
G
C
B

Q
A
B
P
I

K
L
C
I
M

B
J
A
S
I

R
G
W
J
K

P
T
P
U
K

F
P
L
K
V

O
B
N
Q
E

E
D
E
F
S

A
E
B
S
P

L
E
N
V
E

A
S
D
R
E

A
S
L
K
E

Z
X
C
V
M

N
V
V
Q
H

E
U
B
R
T

V
D
Z
F
T

R
E
P
J
V

H
X
A
O
S

B
L
K
A
S

Q
J
Y
Z
U

O
L
N
G
Q

L
U
F
V
M

D
C
D
B
G

G
Q
U
M
Y

A
S
O
I
J

S
Q
S
Y
Q

Y
F
W
N
X

U
T
E
C
L

R
E
M
W
H

W
M
H
R
B

O
G
X
L
D

I
M
C
X
N

G
A
T
I
W

U
X
I
A
C

P
P
W
Z
S

S
O
L
E
E
J
H
R
K
E

Q
X
Q
C
L

B
B
K
L
U

K
H
P
D
Y

G
D
U
R
K

Y
H
F
G
T

O
H
O
M
Q

V
T
Z
J
H

I
P
S
R
Y

A
S
V
O
B

M
D
D
E
Q

U
B
L
O
G

T
A
T
U
A

Y
Y
R
P
P

Z
M
G
Z
C

X
O
J
U
E

T
A
B
L
E

N
O

.1
2

-C

K
L
T
P
D

B
J
L
B
P

O
O
F
A
T

J
Q
Y
G
E

Q
R
J
W
M

Z
D
X
K
S

R
B
U
O
C

U
Q
K
Y
Y

N
X
G
A
A

H
T
Y
C
H

B
F
V
R
C

L
H
M
G
I

J
Z
S
B
N

M
G
R
M
Q

Y
C
O
N
G

C
Y
T
H
B

Z
A
Z
Z
K

I
N
D
L
Y

A
S
E
D
R

E
C
K
F
J

O
L
A
K
S

E
R
C
V
B

Q
W
E
I
U

A
K
S
Z
X

N
C
F
G
H

Q
A
S
O
D

Z
I
X
E
U

A
M
S
D
N

Q
P
O
W
E

T
H
N
F
G

P
Q
I
F
T

T
H
E
K
S

A
Z
Q
K
T

A
S
L
K
E

Q
O
W
I
E

A
L
S
K
E

Z
I
X
E
R

U
F
G
T
E

E
G
F
H
T

H
Q
A
L
S

Q
P
W
O
X

R
F
V
G
T

Q
P
W
Z
X

E
O
B
F
K

Q
I
Z
S
K

E
N
F
E
K

E
O
Q
E
P

S
H
D
R
Z

A
G
T
F
H

E
G
A
S
L

E
K
S
H
A

Q
L
Z
X
J
T
K
E
Q
O

Q
W
Z
X
M

E
Y
Q
A
L

Z
B
S
K
T

Q
O
E
V
B

A
K
W
I
X

O
T
D
W
K

U
A
X
V
L

K
S
L
J
G

Q
B
A
U
O

Z
D
I
M
B

T
I
D
I
R

M
C
L
Z
X

W
A
Q
T
E

Y
Q
T
A
Y

S
J
G
X
T

F
Z
U
I
Z

I
H
O
F
C

K
N
B
B
Q

X
S
R
K
M

Q
I
C
L
F

U
X
W
C
V

J
G
S
H
N

О
Р
Е
Н
о

Z
D
F
F
H

N
Y
M
U
Y

K
C
Z
M
U

L
E
O
N
G

N
I
G
S
L

G
R
E
V
K

W
B
Q
X
X

H
R
R
D
R

R
O
G
A
Z

W
Y
S
G
T

X
W
Z
J
S

Y
L
W
W
V

B
X
G
Y
F

W
O
V
K
Y

E
M
V
I
Z

S
Z
B
B
W

P
N
K
H
P

Q
G
I
J
E

G
S
J
U
S

I
V
M
I
H

A
S
K
Q
W

K
B
O
J
Q

Z
R
U
N
H

B
L
J
M
Y

C
Z
I
T
E

L
P
A
V
W

S
D
F
U
P

L
J
O
Q
R

D
B
Q
X
T

F
H
Z
G
C

Y
A
N
W
V

A
D
C
M
R

H
P
Z
Q
O

B
I
W
F
E

T
L
F
Y
J
X
U
K
G
Y

V
M
S
R
O

T
Z
D
Y
J

F
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L
K
W

M
N
U
Q
C
V
X
E
I
U
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STUDENTS MANUAL FOR ALL ARMS
T
A
B
L
E

N
O

.1
2

-D

B
Z
R
I
B

Q
A
Z
W
S

E
D
C
R
F

V
T
G
B
Y

T
G
B
Y
H

U
J
M
K
I

O
L
P
I
Y

Q
P
W
O
E

A
S
L
K
D

A
S
Z
X
N

L
W
Q
P
O

Z
M
N
D
F

E
R
T
H
Y

Q
P
W
O
Z

Ž
I
R
T
U

K
E
R
T
U

A
S
J
H
D

E
R
I
O
Q

K
J
Q
W
E

E
D
R
F
T

Z
F
K
B
N

S
X
X
G
R

H
Q
L
T
O

F
U
C
N
L

M
L
X
U
S

M
T
W
V
C

K
S
W
J
B

V
O
V
X
P

Y
C
P
D
H

B
D
A
Z
K

T
G
I
B
Q

A
E
Z
H
V

J
V
S
D
X

W
P
J
I
J

D
T
E
O
W

D
T
E
C
W

S
N
P
R
F

E
J
Z
K
Y

Q
I
O
E
Z

C
R
G
G
I

R
O
K
V
G

J
B
Q
H
B

U
H
B
T
Z

N
N
I
G
D

P
G
J
Z
Q

. O
O
H
M
D

I
H
D
S
N

F
A
R
A
S

L
T
C
R
H

Z
M
A
P
T

Q
A
Z
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482703

325043

586374

421603

998125

221726

741397

331486

191955

998834

418072

292999

421601

589932

407853

RECORD NO . 13 – 450 Characters

TABLE NO . 13 - A

13 to 18 words per minute

447351 681285 953764

322667 941258 089876

765882 630445 290927

418076 gø9932 394891

567890 751026 633605

447356 812896 976014

641420 292956 604821

043321 625433 618895

146810 024689 558876

641423 896445 028788

334257 195890 123682

625174 334094 385549

394895 785517 433496

268776 251150 813991

327443 122140 401847

976014

221723

113828

385542

418078

511689

077664

943552

139421

251336

311586

435587

385549

970568

859891

220956

516340

416991

511306

433161

238991

341005

944562

324816

491355

180356

447798

421148

601652

062387

311568

861894

133246

942115

942118

TABLE NO. 13 - B

154389 637890 387654

354679 415133 516890

364235 914238 283749

578320 353196 314320

074236 676990 873114

873114 466840 282869

697652 876450 668893

372654 913224 108618

900236 759125 180471

883095 036958 983547

615670 503190 594361

179568 801876 238983

377036 958018 062389

942117 298298 941351

691652 483779 201365

483779 016754 966217

237269 224103 197501

314706 491364 334175

036958 765432 102345

309683 11% 839413264

198723

890454

053247

124589

195678

566981

075634

984552

162894

601658

036417

795689

835479

594364

725806

574891

460391

983542

983543

795684
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201357

267890

302615

313456

205281

309517

123449

171575

211953

752536

473242

216890

170268

963651

243546

324538

338882

210435

415161

367241

TABLE NO . 13 - C

298543 398260 189432

123456 546782 415234

315123 625789 718155

343536 149056 146143

264125 122514 572230

117143 292856 146198

334924 211229 105674

415874 374590 213789

910687 264253 038981

411418 615945 386251

517643 934279 681944

314987 092341 364280

692680 954236 146141

384672 086934 456234

273625 079685 135790

210854 385429 554431

398321 513894 216895

514327 119165 398246

158738 035177 855946

394032 165432 854234

025349

202633

198765

103910

281421

956437

450216

197845

086891

250450

131417

218489

664152

987654

123490

216439

246357

165893

176643

056772

TABLE NO . 13 - D

235478

145789

017532

902456

387543

342673

212789

393847

797816

134069

203948

265349

216789

126738

648912

283852

304562

482156

253674

314567

369534

134631

217890

874569

137895

315634

302961

483992

103589

263894

161687

263279

423678

321567

918756

267893

293564

284753

654379

394026

394937

212356

213785

036784

237854

701690

162465

389601

219754

432567

865320

394725

549234

117854

265743

342563

756890

246855

215378

303678

394726

035789

185789

389465

876453

139842

394672

387548

283946

456732

101125

173450

353657

536720

217935

267389

315789

284321

290361

323580

167351

178940

152326

49% 264

038574

389943

384985

274358

423864

871073

246358

356789

025789

210457

623940

313784

789345

567853

351060
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897643

307654

394857

362501

789234

654321

638165

654566

352189

294735

273546

312468

203694

321145

313256

317890

220142

345667

543278

432123

TABLE NO. 13 - E

743928 46859 236419

234567 037829 425363

203948 243581 893745

395746 178240 293641

345267 982385 098345

456734 921374 821967

276435 137620 398954

237891 785684 106759

983654 678901 287345

342678 123478 293742

087654 213089 252438

374239 123456 242921

432168 238630 211953

537293 212036 294567

218954 213899 Ø12345

513699 267845 123987

843919 976391 534275

448190 315678 275685

594837 310389 290453

415678 574839287643

342568

743568

298347

273054

203948

367999

Ø1Ø234

892134

102345

024681

203691

234687

987654

382947

314158

357948

756948

384752

287890

Ø36792
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CERTIFICATE : By direction of the Secretary of War, the matter contained

herein is published as administrative information and is required for the proper

transaction of the public business .



WAR DEPARTMENT,

WASHINGTON , February 2 , 1925.

Texts for training in the Army are to be prepared and revised

from time to timeby the branches of the service concerned, and when

approved , published by The Adjutant General of the Army as a

series of trainingmanuals.

In accordance with this plan there has been prepared by the Signal

Corps a series of pamphlets relating to the training of radio operators.

The pamphlets in this series are titled as follows:

Training Manual No. 20 — Basic Signal Communication, Students

Manual.

Training Manual No. 21 - Basic Signal Communication , Instruc

tors Guide.

Training Manual No. 26 – Radio Operator, Students Manual.

Part I - Radio Sets.

Part II, Vol. I — Code Practice .

Part II , Vol. II — Tactical Radio Procedure.

Training Manual No. 27 – Radio Operator, Instructors Guide.

Part I - Radio Sets .

Part II, Vol. I - Code Practice.

Part II. Vol. II – Tactical Radio Procedure.

A complete list of training manuals for Signal Communication

Specialists may be found on the last page of this document.

This pamphlet is published for the information and guidance of

all concerned .

BY ORDER OF THE SECRETARY OF WAR :

J. L . HINES ,

Major General,

Chief of Staff

OFFICIAL :

ROBERT C . DAVIS ,

Major General,

The AdjutantGeneral.

( 111)
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PREFACE

1 . a . Part II, volume 2 , Training Manual No. 27 , The Radio

Operator, is a training course in Tactical Radio Procedure.

6 . The Students Manual consists primarily of the procedure

which an operator with radio stations of tactical units is required

to know in order to be proficient. This material has been analyzed

and arranged in teaching units called “ Unit Operations." The

Unit Operations have been so arranged that the instruction is pro

gressive.

2 . The established Signal Corps Training Policy has been followed

in this manual.

a . All the principles and rules necessary to govern the operation of

tactical radio nets, together with thenecessary explanatory matter to

show the cause, effect, or operation of these rules, have been ar

ranged in as logical order as possible in the Information Topics.

b. The material in the Information Topics has been analyzed into

teaching units, called Unit Operations. For instance, the basic

procedure signs and radio operating signals necessary for the most

elementary transmission are taken up in Unit Operation No. 1.

c . Each Unit Operation contains all the information necessary for

the work contained therein . A series of steps or hurdles is provided

within each of these teaching units . There is also given the informa

tion and directions for the practice necessary in learning to jump

each hurdle. The actual instruction in this teaching unit may

require 15 minutes, or two 1-hour periods or more, but all the steps

or hurdles are closely related within each Unit Operation . This

teaching unit is called a Unit Operation in Signal Corps Training

Manuals primarily to emphasize the Signal Corps and Army policy

of teaching men by the applicatory method , by having them do

things. Hence, the sum of the things to be done by the student is

called a Unit Operation .

d . Additional procedure signs and operating signals are taught as

their need is developed .

e. The Instructors Guide consists primarily of suggestions for

handling classes, suggestions for giving applicatory problems, and

instruction , progress and proficiency tests.

3. It should be noted that this method is quite different from that

of requiring each individual instructor to take the material contained

in Information Topics and arrange his own course of instruction

from it.

4 . Suggestions for the improvement of this manual should be ad

dressed to The Chief Signal Officer .

( v )
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UNIT OPERATIONS

THE CALL UP AND ANSWER

Information .

Radio communication , like telephone communication, involves the

calling up of the desired party and his answer before any messages

or information may be transmitted . In telephone communication

each subscriber is designated by a number, while in radio com

munication each station is designated by a “ call sign .” This call

sign will consist of several letters or a combination of letters and

numbers . Since there may be a number of radio stations on the

same wave length , when calling a station it is necessary to state

the call sign of the station calling, in order that the called station

may know to whom his reply should be directed . An attention

signal is used to notify all stations who may hear it , that a call is

about to be sent. A signal meaning " from " separates the call

sign of the station being called from the call sign of the station

calling. Call signs transmitted in a call are sent twice so that if

they are not read the first time it may be done the second. The

following is an example of the proper transmission of a call : , : , ;

aAttention

signal

Call sign of

station called

XA2 XA2

Call sign of

station calling“ From "

VE XB3 XB3

One and two-character signals, to which arbitrary meanings are

assigned are called procedure signs. VE and V are one-character

procedure signs. (See Par . 43, I. T . No. 1.) ;

However, to simply call a station without telling what is wanted

is a waste of time, consequently the rule has been made that when

ever a station is called for the first time an operating signal will

be sent which will say what is wanted of the called station . An

operating signal is a three-character signal to which a meaning has

been assigned. (See Par. 43, I. T . No. 1.) For the same reason

that the call sign of a station is sent twice, operating signals which

are used in the original calling of a station are sent twice. It is
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important that the station called shall know when the transmitting

station is through sending . To tell the receiving station this, an

“ ending sign ” is sent at the end of every transmission . The com

bination of the call, the operating signal, and the ending sign is

termed a " call up.” The “ space sign ” II , is used to separate the

different parts of the call up as shown in the following example :

VE XA2 XA2 V XB3 XB3 II ZTF ZTF II AR

The operating signalZTF means " I have a message for you .” The

procedure sign AR (and ending sign ) means this is the end of this

transmission .

The answer to a call up will consist of a call, a procedure sign

which tells what the operator wishes to do, and an ending sign .

In the answer to a call up the call signs of each station are sent

twice but the procedure sign indicating the action desired is sent

only once. This is because the two stations are now in communi

cation and there is little likelihood that the first sending of the pro

cedure sign will not be read . The following is a possible answer

to the call up given above:

VE XB3 XB3 V XA2 XA2 II K

The procedure sign K is an ending sign meaning " go ahead .”

The operator at XB3 on receiving the above answer to his call

up would then proceed to transmit themessage which he had for

station XA2. Station XA2, when he had copied the message sent

to him would acknowledge its receipt by sending :

VE XB3 XB3 V XA2 XA2 II R

The procedure sign R is an ending sign meaning " received ."

Directions.

1 . Groups of five or six students will take their assigned positions

in the code room . These positions will be connected together so

as to form a table net. That is, the operator at each position will

be able to hear the sending of all of the others and in turn be able

to send to all. The instructor will furnish each student with a

list showing the position to which each student is assigned, his call

sign, and the organization which he represents. This list will be

somewhat as follows:

Operator Unit Call sign

Smith, G . W .- - 1st Bn 1st Inf. - XA1

Jones, A . F . 2d Bn 1st Inf XB2

Johnson , J. O . - - 3d Bn 1st Inf . Xci

Brown, M . O . 1st Bn 1st F . A . XD2

Instructor. . 1st Inf. XF2
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Log sheets, the use of which has been previously explained to the

student, will also be provided . Each student should at all times

have several sharp pencils .

2 . After all of the students operating in the net have taken their

assigned positions and are ready to commence, the instructor will

call one of them as follows:

VE XB2 XB2 V XF2 XF2 II ZTF ZTF II AH

The student should reply :

VE XF2 XF2 V XB2 XB2 II K

The instructor will then transmit to the student a message of eight

or ten code groups. On completion of the message the student will

acknowledge for it by sending :

VE XF2 XF2 V XB2 XB2 II R

All students in the net will copy all transmissions in the net whether

they are addressed to them or not.

Questions.

1 . Of what does a call consist ?

2 . Of what does a call up consist?

3. Why are the call signs of the station sent twice in a call or call up?

4 . Why is the three-character procedure sign sent twice in a call up?

5 . Of what does the answer to a call up consist?

6 . In an answer to a call up, is the procedure sign which tells the

calling operator the wishes of the operator called sent only once ?

7. Why is an ending sign used ?

8 . What transmissions does each operator in the net ccpy? -

9. Between what parts of a call up is the space sign used ?

Information .

Radio stations of an army in the field are organized into what

are called " nets, each net including a definite list of stations. The

purpose of organizing the radio stations into nets is to control them

so that they will operate most efficiently . The operation of the net

is controlled by one of the stations of the net which is known as the

ᎦᏙ
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“ Net Command Station " ( N . C . S .). This station is generally the

one at the headquarters of the highest tactical unit which the net

serves . Instructions or commands issued by the N . C . S . of a net

are binding on all other stations in the net and must be strictly fol

lowed. The other stations in the net are called “ Secondary Sta

tions."

The N . C . S . often wishes to know what messages the secondary

stations have on file . The procedure sign ZLV when used as a

call sign means that the transmission which follows is addressed to

all stations in the net and that they will all stop transmitting and

copy . The N . C . S . therefore transmits:

VE ZLV ZLV V XF2 XF2 II ZAX ZAQ II AR

ZAQ means “ Have you anything to transmit ?”

The secondary stations of the net answer the above transmission

of the N . C . S . in the “ Order of Operation." The order of operation

is the order in which the stations are listed on the card giving the

call signs unless some other order has been designated . A secondary

station might answer the above transmission of the N . C . S . in one

of the three following ways:

VE XF2 XF2 V XAI XA1 II ZBJ II AR

ZBJmeans “ Have nothing to transmit to any station in the net.”

Or :

VE XF2 XF2 V XAI XA1 II ZTF II AR

ZTF means “ Have messages for you ."

VE XF2 XF2 V XAI XAĮ II ZAR XD2 II AR

ZAR followed by XD2 means " Havemessages for XD2.”

When the reply of the first secondary station has been acknowledged

by the N . C . S ., the second secondary station on the order of operation

will report his messages on file and so on until all of the stations have

reported . If a secondary station fails to answer when its turn comes,

the next station in the order of operation will wait one minute and

then go ahead .

Sometimes , when a station receives a call up ' it is impossible or

undesirable to take a message at that moment, so that it becomes

necessary to tell the calling station to " wait.” This is done as follows:

VE XA] XA1 V XF2 XF2 IIQ

The procedure sign “ Q ” means " wait.” A station sending " wait”

should comply with the request of the N . C . S . as soon as possible.

Or:

4
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For example , if station XA1 calls XF2 and says, “ ZTF,' and XF2

answers by saying, “ Q ," then the next call up of XA1 by XF2 might

be as follows: :

; VE XA1 XA1 V XF2 XF2 II K . i . ,

This means “ go ahead and send the message you have for me."

The operating signalZLX means “ close station ” and if it is desired

to send it to all stations the “ net call ” must be given . This would

be done as follows:

VE ZLV ZLV V XF2 XF2 II ZLX ZLX II AR

ZLV is the net call and means " all stations stop transmitting and

copy.”

Stations would acknowledge receipt of the above in the order of .

operation .

Directions.

3 . The samecall signs, position assignments, etc ., that were issued

under Direction No. 1 , will be used. In addition , the instructor

will issue to each student one code message of eight to ten groups.

All messages will be addressed to the N . C . S . The instructor will

call one of the secondary stations as follows :

VE XD2 XD2 V XF2 XF2 II ZAQ ZAQ II AR

The secondary station will reply as follows:

VE XF2 XF2 V XD2 XD2 II ZTF II AR

The N . C . S . will call several other secondary stations in the same

way, acknowledging the report of each by sending the signal “ Q ."

4 . The N . C . S . will then call one of the secondary stations that

has previously given a report of its messages directing the station

to " go ahead .” After this station has transmitted its message and

the N . C . S . has acknowledged it, the N . C . S . will transmit the

the following to one of the other secondary stations and say :

VE XA1 XA1 V XF2 XF2 II ZTF ZTF II AR

The secondary station should reply:

VE XF2 XF2 V XAI XAI II K

and the N . C . S. should then send the message, which the secondary

station will acknowledge.

5 . After all of the secondary stations have communicated with

the N . C . S . in one of the ways given in Direction No. 5 the N . C . S .

will transmit as follows:

VE ZLV ZLV V XF2 XF2 II ZAQ ZAQ II AR
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Secondary stations should answer the above transmission in the

order of operation giving a report of the messages they have on file .

The N . C . S . will then proceed to grant permission to the secondary

stations to transmit their messages . This will continue until all of

the messages reported have been handled .

Questions,

10 . What is" a " net" ?

11. Why are radio stations organized into nets ?

12 . What is the “ N . C. S ” ,

13. What station of the net is generally the N . C . S.

14. How is the operating signal ZLV used ? How is it answered ?

15. What is meant by the “ order of operation ”

grading . . ., e s . .
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ERRORS AND REPETITIONS

Information .

The student has probably noted in Unit Operation No. 1 that an

operator often wishes to correct his own errors in sending or to ask

the other operator about somepart of the transmission which he has

had trouble in receiving. Nearly all tactical messages sent by radio

are in code ; consequently the text of the message is no check on its

accuracy, as is the case when messages are sent in plain language.

It is therefore very important that errors do not occur, or that when

they do occur they may be easily and quickly corrected .

Errors in sending are generally known to a good operator the

instant he makes them ; therefore he can correct them instantly .

The procedure sign “ E ” sent 10 times in rapid succession means

erase. It is the sameas saying: “ I have just made an error in trans

mission . Erase the last word or group that you received and I will

start over again with the lastword or group thatwas sent correctly."

An example of the use of “ E ” follows:

VE XF2 XF2 V XD2 XD2 II ZAQ

ZAY EEEEEEEEEE ZAQ ZAQ II AR

which means “ ZAY is wrong. The groups after II should be ZAQ

ZAQ II AR .”

If a receiving operator is at any time doubtful of his reception of

any part of a transmission he should ask for a repetition of that part .

The procedure sign IMImeans “ repeat” or “ I am about to repeat."

If the receiving operator desires that the entire transmission be

repeated he should send as follows:

VE XD2 XD2 V XF2 XF2 II IMI I AR

meaning “ repeat your last transmission .” Note that the procedure

sign IMI is in this case sent only once. This due to the fact that

the transmission is not an original call up. The answer to the above

transmission would be the repetition asked for.

In most cases , however, it is unusual to have more than one or

two words or a small part of a message repeated. It then becomes

necessary to designate in some manner the words or groups which

it is desired to have repeated . Onemethod of doing so will be taken

up here. The procedure sign WA means “ words or groups after"

and is used in the following manner : Suppose that the receiving

operator has missed all of the message after a certain group . In

order to obtain a repetition of the groups missed he would transmit :

VE XF2 XF2 V XD2 XD2 II IMI WA CFHK II AR

where CFHK was the last group that he had received correctly .

The answer to the above transmission would be:

VE XD2 XD2 V XF2 XF2 II CFHK TURD SCXI OUMW II AR

the last three groups being those missed.

107448°— 251 - 2
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The case also occurs where several groups are missed but they are

not at the end of the message ; consequently it would be a waste of

time to have the transmitting operator repeat all of the message

after the last group which was missed. The procedure sign XE

is written thus: 1 (oblique stroke). It is used to mean " to .” Thus

the group 8 / 15 is transmitted 8 XE 15 , where 8 /15 means code groups

8 to 15, both inclusive. Suppose that the receiving operator misses

several groups in the middle of the message and desires to have

them repeated . He would transmit as follows:

| VE XF2 XF2 V XD2 XD2 II IMI WA FDCJ XE UTYS II AR

meaning “ Repeat the groups after FDCJ to the group UTYS.”

Directions.

1. Each student will be issued a list showing the position assign

ments in the code room , the call signs, etc . All copying will be done

on the standard log sheet form and all students will copy all trans

missions occurring in the net, except their own which will be indicated

with sufficient detail to tell what they were. The instructor will be

the N . C . S . of the net. The timefor starting the operation of the net

will be designated by the instructor.

2 . The instructor will file with each student several messages

addressed to different stations in the net. Students will not transmit

any message without first being told to do so by the N . C . S . The

instructorwill start the operation of thenetby transmitting as follows:

VE ZLV ZLV V XF2 XF2 II ZAQ ZAQ II AR

Secondary stations of the net should answer the above transmission

of the N . C . S . in the order of operation by giving a report of the

traffic they have on file. (See Direction 4 , U . O . No. 1.) The

N . C . S . will direct one of the secondary stations to send a message

and following this, the N . C . S . will send a message. The N . C . S .

will continue to alternate in this manner . All operators will be

required to use the proper procedure in correcting their own trans

mitting errors and in asking for repetitions.

Questions.

1. How many times is the procedure sign “ E ” sent when correcting

an error ? .

2 . If an operator missed the last four or five groups of a message how

would he obtain their repetition ?

3 . If four or five groups in the middle of a message were missed how

would their repetition be obtained ?

4 . Why isabsoluteaccuracynecessaryin tacticalmessages sentby radio ?

5 . How is the repetition ofan entire message obtained ?
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Information.

After communication between two radio stations has been estab

lished by a call up and its answer, the actual message is trasmitted.

However, in sending themessage it is necessary to send more than

themessage itself. This additional information is contained in what

is known as the “ heading ” of the message. In order to clearly

separate the heading from themessage itself the procedure sign “ BT”

is used. Thus, the transmission of a messagemight appear as follows :

VE XD2 XD2 V XF2 XF2 BT XDEA IUHR DEIN GRQK FRZO II AR

The code groups following BT constituted themessage itself, that is ,

the " text” of the message. The heading as given above is not com

plete, however .

Unless the receiving operator knowshow many code groups should

be in the text of the message it is entirely possible for him to miss

some of them and still think that he has received the entiremessage.

In order to prevent an error like this thenumber of code groups com

posing the text of themessage is given in the heading of themessage:

VE XD2 XD2 V XF2 XF2 II GR 5 BT

HYTF GRWKFDMH IUCH WQIM II AB

The receiving operator should count the number of groups received

between BT and the ending sign and should only acknowledge for

the message if his count agrees with thenumber given in the heading .

If it does not agree the receiving operator should call the transmitting

operator as follows:

VE XF2 XF2 V XD2 XD2 II IMI ZCN II AR

ZCN means “ How many groups were in themessage you just trans

mitted to me?" If the number given by the transmitting station

in reply to the above still does not check with the number of groups

actually received the receiving operator should ask for a repetition of

the entiremessage.

In order to identify itsmessages a message center gives each one a

serial number known as the “ message center serial number.” This

number must be transmitted as a part of the heading of themessage

to which it is given in order that if necessary at somelater time the

receiving operator may refer to the message by that number. An

example of the heading of a message containing both the check

(GR .. . .) and the message center serial number (NR . - - - ) follows :

VE XD2 XD2 V XF2 XF2 II NR 1 II GR 5 BT -- -- - -- - II AR

NR 1 GR 5 means that the message is number one and has five

groups in its text.

The groups in the text of a message are numbered consecutively

from the beginning to the end for the purpose of referring to any of

them . This numbering is made use of in asking for repetitions.
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For example , suppose that the receiving operator has missed the

second , fifth ,and eighth groups of a message andwants them repeated .

He transmits:

VE XF2 XF2 V XD2 XD2 II IMI GR 2 II GR 5 II GR 8 II AR

meaning “ Repeat groups 2 , 5, and 8 ."

The transmitting operator would reply to the above as follows:

VE XD2 XD2 V XF2 XF2 II GR 2 DFUO II

GR 5 UTEK II GRS EWOH II AR

giving groups 2 , 5 , and 8 . Or, if the receiving operator had missed

several consecutive groups, hemight transmit :

VỀ XD2 DD2 v XF2 XF2 II IMI GR 6 XE GR 9 II AR

meaning “ Repeat groups 6 to 9.” This is an alternative to using

“ WA.

Directions.

3. With the same call sign, position assignments, etc ., as given

under Direction No. 1 the instructor will file with each station of the

net severalmessages of 10 to 12 groups, each which will have written

on its face the message center serial number assigned to it . When

all stations are ready to start operating , the instructor, acting as

N . C . S ., will call one of the secondary stations and ask if he has any

thing to transmit. The secondary station should reply by saying

that he has a message for either the N . C . S . or one of the other

secondary stations. The N . C . S . will tell him to " go ahead.”

4 . The N . C . S . will continue to call different secondary stations

and tell them to transmit a message until all of the traffic filed has

been dispatched.

Questions.

6 . What is the heading of a message ?

7 . Ofwhat does the heading of a message consist ?

8 . What is the text of a message?

, 9. How is the heading separated from the text of a message ?

10 . Why are the number of groups in the text of a message given in

the heading ?

11. How should a receiving operator check a message before acknowl

edging it?

12 . How would a receiving operator who had missed the check of a

message as given in its heading obtain a repetition of the check ?

13. If the number of groups actually received in a message is not the

same as that given by the check what should be done?

14. What number is transmitted in the heading of a message ? Why ?
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THE USE OF RADIO MESSAGE BLANKS FOR TRANSMISSION

AND RECEPTION

Information .

The originator of a message writes it on the Field Message Blank

and sends it to the message center for transmission . The message

center employs the most suitable means available for the trans

mission of messages so entrusted to it . When the message center

desires to have a message transmitted by radio , they encode it ,

writing the code groups in the space marked “ Text” on the radio

message blank (transmission) .

In order that the radio operator, who may have several such

encoded messages to transmit, may know which ones are the most

important, the message center places on the radio blank (transmis

sion ) the class of themessage. For this purpose themessage center

inserts one of the following procedure signs; P , OD , and D , follow

ing the words “ Class of message - - - - - - - - ” in the space provided

for message centers . A “ P ” or Priority Message is one which

must be sent at once and which takes precedence over any other

class ofmessage. An “ OD ” or Rush Message ranks next to priority

messages. “ D ” or ordinary messages are the least urgent of any .

Messages of the same class are sent in so far as possible in the order

in which they were filed . However, this order is not allowed to

delay traffic . Operators will attempt to send all P , then all OD

then all D messages . If the message can not be sent, notify the

message center and send the OD and D messages,

The message center sends the encoded message to the radio

station . The radio operator inserts the proper procedure sign in

the heading of the message. The following is an example of a head

ing as it is actually transmitted :

nou . VE XF2 XF2 V XD2 XD2 II NR 3 II OD

II GR8 BT - - - - - - - - II AR

OD means that themessage is a “ rush " message.

From a study of this blank it will be seen that it is divided into

four main parts. That part between the first two sets of parallel

lines is for the use of the message center and will be filled out by

them . The second part, the heading , is arranged for the conven

ience of the radio operator. The third part contains nothing but

the text of the message and is filled in by the message center. The

fourth part is filled in by the radio operator when the message has

been sent or when it is decided that it can not be sent. .

Fig. 1 shows a typicalmessage as received by the radio operator

from the message center . Note that VE , the space sign II, and

AR which appear in the transmission above do not appear on the

blank .

11
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The radio operator in preparing this message for transmission does

the
following the call sign of thed Inf.) and in

a . Looks up the call sign of the organization to which themessage

is to be sent (in this case, the 2d Inf.) and inserts it in the space

above the words “ Station called ” in the second part of the blank .

b . Inserts his own call sign in the space above the words “ Station

calling."

c. Inserts in the space over the words “ Message center serial

number " in the second part of the blank the message center serial

RADIO MESSAGE BLANK (TRANSMISSION)

Send this mewngo to. . . , 20. Iaf.com Org. .. det . In .com

Havo it roponlod back... .. Class of merongo . . ..... No., 10 ... Date :/ 8/28 Hour $2434...

Spocial instructions........... lano... Code clerk .... Sealih .

Time....
ABOVE SPACES POR MESSAOR CRITES ONLY

MESSAGE CENTER

R
E
G
I
S
T
E
R
E
D

Notify this passage center it unable to

before Z . (Time).

transmit

Tol

th Tree Cut

Accedo ( )

Chand Me
( D ) (OD) ( 8 ) Grethe Ta

OVE SPACES POR RADIO OPERATOR ONT

TEXT

... RASA ............. ... BOT...... N1664

EMAX .

....ARE . PEL .....

.

... . .. . . . .. . . . . . ..

THESE SPACES POR USE OF RADIO OPERATOR ONLY

Threa . Recared

tra Moto
To Roco

Timo Trunsalon

Capleted 1 ! (0 )
11 Vasble
Nha

TL

Le

RO- 1

Fig . 1. - A typical message as received by the radio operator from the message

center

number wbich he obtains from the space in the upper right-hand

corner of the first part of the blank .

d . Inserts the procedure sign “ G ” in the space above the words

“ Repeat back ” (G ) in the heading, if the blank space following the

words, " Have it repeated back,” in the first part of the message

blank is checked .

e. Inserts in the space above the words “ Class of message " in the

second part of the blank , the procedure sign showing the class of the

message which is given after the words “ Class of message " in the

first part of the blank . : )

f. Counts the number of groups composing the text of the message

and insert this number in the space above the words “ Groups in

the text” in the second part of the blank.

12
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The blank shown in Fig . 1 is shown in Fig . 2, after it has been

properly prepared for transmission by the operator.

XD2 is the call sign of the Second Infantry and XF2 is that of the

First Infantry . When themessenger from a message center delivers

a message to a radio station , the radio operator initials the delivery

list presented and immediately enters the “ time received from the

message center ” on the radio message blank (transmission ) .

After the operator has transmitted the message and received an

acknowledgment for it he will complete the blank as shown in Fig . 3 .

RADIO MESSAGE BLANK (TRANSMISSION )

Send this message to........ 20. Ja ...... . Org... lat .In ........

Have it repeated back. I. Class ofmessage. P... No . 18 . Date.2/9/ 28 Hour R43A

Code clerk...Smith...

Timo.... sasa.............

MD2 v |
I

MESSAGE CENTER

Special instructions. ..Nene........ ....

Notify this message center if unable to transmit

before 9320A .. (Time).
ABOVE SPACES POR MESSAGE CENTER ONLY

. . .

Station
called 1 .

Station
Calling

Trattat

to ( T )

Origlaally
Trece ( V )

States
MenoCeater

Serial Nusaber

Reculiar Stalloa Wu Not

Acarriedge (1 )

Tollereng Grows Seal Nou

More to follow ( 1 )

Repeat Clen of Mentago

Dack ( G ) ( D ) (OD ) ( P ) ( 5 )
Group to the Test

ABOVE SPACES FOR RADIO OPERATOR ONLY

TEXT

IRI . .. . EOTJ GANT

UWAP

9156A .

ERAX

... SDA .

DECA

UEXK

... PIEL......

...........…….
. .. BIRI

…… . 4

... OK

.. . . . .

THESE SPACES FOR USE OF RADIO OPERATOR ONLT

% 3doa

Timo Received
ina Mesa

Times Recept

Actabledes

Ime Trustmaskog

Completed 11 ( 1 )

Was Sest

1 Unable to send la The

Albered State Roncogs

Tranning

OperatorCenter

RO - 2

Fig . 2 . — The message blank shown in Fig . 1 after it has been properly prepared

for transmission by the operator

The procedure sign “ G ” means “ the receiving operator will repeat

back this message." It is sent in the heading of themessage as follows:

VE XD2 XD2 V XF2 XF2 II NR

18 II G II P II GR 13 BT.- --

After the radio message blank (transmission ) has been completed as

shown in Fig . 3 it is kept at the radio station . All such blanks are

sent to themessage center at least once in every 24 hours.

Directions.

1 . Students will be grouped into nets as in the previous Unit Opera

tions and will be issued lists showing call signs, position assignments,

organizations, etc . The instructor will issue to each student five or six

prepared messages addressed to the different organizations in the net.

13
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2. When directed by the instructor the student will:

a . Fill out the second part of themessage blank .

6 . Fill out the fourth part of the blank, making the time at which

the receipt was acknowledged 10 minutes later than the code clerk's

time.

Questions.

1 . Who assigns a “ Class ” to a message?

2 . What are the three procedure signs introducing the class of a

message and what class does each indicate?

RADIO MESSAGE BLANK (TRANSMISSION)

Sond this message to.. . 20 Inf

Have it repeated back . I... Class of message.. .2... No . 10. .. Dete3/8/28 Hour. $248A

Code clerk Smith

MESSAGE CENTER

lot Int

Special instructions. Hone

Notify this message center if unable to transmit

before . A3204 . (Time). Time.

ABOVT SPACES TOR MESSAOR CENTER ONLY

X02 X2

Stotis

Cated

m .. . 28

Mess Center
Carlal Nombor

Slatka

Calling

Treat

te ( T )1

Originally

Tree ( V )

Locating Statles Viu Na

Acknowledgo ( 7 )

Lepeal

( 0 )

Orca Seat No ,

to other ( B )en

P

OR ...18

Claw ofMonaco

Group leathe Tout

E SPACES TOR RADIO OPERATOR ONLY

TEXT

DACA EON .
..........

VEXX ..... .... .... ...
X2J

PHEL ..

OKAY
.... ARI.............. .... $ 156A...

EMAX

YWOK SDT

. .. UWAT ETRI....

THESE SPACES FOR USE OF RADIO OPERATOR ORLY

родол Ø318A Jones

The

In

Recolved

M .

Teo Trentino

Cecepleted 11 ( 1 )

Was Sost

HI Unable to send la Tla .

Alloved State Recon

Traitties

Operator

RO - 3

Fig. 3. — After the radio message blank (transmission) has been completed as

shown above it is kept at the radio station

3 . What blank form is a message originally written on ? '

4 . What is the purpose of the second part of the radio message blank

(transmission) ?

. .5. How does the operator obtain the number of groups in a message?

6 . What does the procedure sign “ G ” mean ?

7. If the space after the words “ Have it repeated back ” in the first

part of the blank is checked , what does the operator do?

8 . What is done with the message blank after the message has been

sent and acknowledged ?

14
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Information.

The radio operator in receiving a message copies it on the Radio

Message Blank (Reception ). This blank is furnished for the con

venience of the operator and themessage center who mustdecode the

message. It is essential that the message center be able to read

without error the copy the operator has written . Therefore it is

required that all copying on this blank be done in printed capital

letters. Fig . 4 shows the radio message blank (reception ).

It will be seen from Fig . 4 that the blank is composed of four main

parts . The first part is the portion at the top of the blank where the

operator copies the heading of the message. The second part is the

center portion of the blank where the text of the message is copied .

The third part includes the spaces under the textofthemessage which

are filled out by the operator, while the fourth part includes those

spaces at the bottom of the blank which are used by themessagecenter.

RADIO MESSAGE BLANK (RECEPTION)

HEADING

MELNR . 10 . .... . . .. .

TEXT

ched The record

Thorted by mode

TIL DPACE rolM

r n the bodies

AOR CENTE

... ...

MELOR cama

Timo.Decoded by .. .

Remarka..........

.. ............ ...

ம
ா

. ............ ........ ... . . .. ... .. ..... ..... ........... . . ....... . .................. . No . ... ...No. .......... Date ... ... . Hour.. . ang

RO - 4

Fig . 4 . - Showing the four main parts of the message blanks (reception )

The heading of the message is separated from the text by the pro

cedure sign BT. The receiving operator copies on the first part of

the blank all of the message which comes before the sign BT. In

copying the heading he puts down only once those procedure signs and

call signs which are sent twice and doesnot copy the space sign “ II.”

Fig . 4 also showshow the receiving operator would fill outthe first part

of the blank for themessage shown on the transmission blank in Fig . 2 .

A carbon copy is always made of all received messages and kept at

the radio station . The original copy is sent to the message center.

It will be noted that the blanks are so bound that every other one is

perforated and can be removed from the book . This is the one on

which the original copy of the message should bemade.

The text is printed in the second part of the blank, placing one code

group on each section of the dotted line, thusmaking five groups to

the line.
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The first three blank spaces in the third part of the message blank

are filled in from the information given in the heading of themessage.

The receiving operatornotes the time thathe transmits R and enters

this time in the space marked “ Time received .” The receiving

operator signs his name in the fifth space. Fig . 5 shows a blank

ready to go to themessage center.

Directions.

3. With the same net organization , call signs , positions, etc., as

given in Direction No. 1 and with each student having the messages

he has prepared under Direction 2 , the instructor as the N . C . S. will

start the operation of the net.

4 . Received messages will be copied on the Radio Message Blank

(reception ) and the blank completely filled in except for those por

tions intended for themessage center.

RADIO MESSAGE BLANK (RECEPTION )

HEADING

m2 IN UR 18 O P QR _ 13_ BT .

.. ... ..
OKAY

NI

ΟΜΑΙ

.. 22564

TEXT

DPO4

VEXK

BNBL

ECIJ .

WALJ ETRI ..SHAK

SDT
TWOK

let Inf 18 8318A richt

Organi d i artelmally Meagi cestor serialHol Cha n ge

To be nearted by redhe per te tree the beading Fuled

C

by radio aperte

MESSAGE CENTERTELES PACE FOR MESSAOR CENTER

....... Time........... ..Decodod by

Remarlo.... ..... ..

R
B
O
I
S
T
E
R
E
D

No. ........ Date ......... Hour. ..

PO - 5

Fig . 5 . - A message blank (reception) ready to go to themessage center

5 . At the completion of this unit operation all copies of both trans

mitted and received messages will be turned in to the instructor for

correction .

Questions.

9. What is copied on the first part ofthe reception blank ?

10. On the second part ? ;

11. Why is capital letter printing employed ? " .

12. How many code groups are printed per line ?

13. The time inserted in the blank space over “ Time received ” should

correspond to what time on the transmission blank ?

14. Who fills out the fourth part of the reception blank ?

15 . How many copies of the received message aremade in

16 . Which copy is sent to the message center . .
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OPERATION OF A CONTROLLED NET AND THE USE OF

TRAFFIC SHEETS

Information .

The main purpose in organizing the radio stations of the Army

into nets is to insure control over the several stations forming a net

and to so supervise their operation that the greatest possible use is

made of the stations. If operators are left entirely on their own

initiative, traffic will often become jammed and delayed due to no

fault of the individual operator but simply because no one operator

has control of the situtaion . It is for the above reasons that the com

mand of a net is given to the N . C . S . and that his decisions are made

absolute .

Nets may be operated “ Free," " Directed ,” or “ Controlled .” In

this Unit Operation the controlled net will be studied. The general

rule which governs a controlled net is observed , so that no station in

the net may transmit any signal without permission from the N . C . S .

There are certain exceptions to this rule which will be taken up later.

It follows naturally , that since the secondary station can not trans

mit without being called by the N . C . S ., the N . C . S . should know

whatmessages are on file at each of the secondary stations in the net .

When the N . C . S . desires to operate a controlled net he transmits :

VE ZLV ZLV V XF2 XF2 II ZZC ZZC II AR

The above transmission is considered not only a statement that the

net will be controlled but also a command to report the messages on

file. Secondary stations in the net acknowledge the above trans

mission in the order of operation as follows :

VE XF2 XF2 V XA1 XA1 II ZAR II TWO P

XFQ II ONE OD XB2 II THREE D XCI

II AR

The N . C . S . will acknowledge the above transmission as follows:

VE XAI XAL V XF2 XF2 II R

As the reports of messages on file are received by the N . C . S . they

are entered on the traffic sheet. Traffic sheets are kept by all stations

in the net so that if the N . C . S . should leave the net and another

station have to act as N . C . S . it would not be necessary to call for

another report of traffic until all the messages previously reported

have been cleared . The traffic sheet kept by the secondary stations

will be exactly the same as that kept by the N . C . S . except that

messages on file at the N . C . S . will not be shown. The following

directions will be used in the filling out and keeping of traffic sheets:

TRAFFIC SHEETS

Fig. 6 shows the form for a traffic sheet used in the dispatch of

traffic in a controlled net.

17
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In this example the number of lines placed opposite the call signs

in the columns headed P ,OD ,and D indicates the number ofmessages

of that particular class from one station to another. Thus station

XA1has one OD and three D messages for station XD1 which were

reported at 8 .02 a . m .

The manner in which the N . C . S . will dispatch his traffic will be

influenced by many factors. Suppose all stations in the net are

working on the same wave length ; then only one message at a time

may be transmitted. If, however , each station has a separate wave

length , then theremay be transmitted at the sametime one message

for each pair of stations in the net provided the messages reported

are evenly distributed .

NET DATE

Class ofmessage Time

Remarks

FROM TO

P | ODD Reported Permission granted

111

11

XAI XB1

XA1 XD1

XB1 | XA1

XB1 XC1

XBI XD1

XCI XA1

XDI | xci

XDI XB1

8 :02 A

8 :02 A

8 :04 A

| 8 :04 A

8 :04 A

8 :07 A

8 : 10 A

8 :10 A

Chief Operator.

Fig . 6 . — Traffic sheet for controlled nets

The following general rules will always be followed in dispatching

messages:

a . All P messages tabulated on the traffic sheet will be cleared

before any OD or D messages are sent.

b . All OD messages tabulated on the traffic sheet will be cleared

after all P messages have been transmitted .

c . D messages willbe cleared when all othermessages havebeen sent.

d . Messages of the sameclass will be cleared in the order in which

the stations atwhich they originated appear in the order of operation .

e. Priority messages reported by secondary stations between the

general reports of traffic on hand, will be cleared in the samemanner

as those reported at the regular time.

18
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f. When a message must be relayed by one of the stations of the

net the N . C . S . will grant permission to the station originating it to

transmit themessage to a relay station which the N . C . S . will designate.

When the N . C . S . operator hears the relay station acknowledge receipt

to the secondary station of origin , he will enter the message on his

traffic sheetas having been reported by the relay station . Themessage

will then be cleared from the relay station in the usual order.

g. Messages which for any reason can not be sent will be so noted

in the column headed “ Remarks” on the traffic sheet.

TRAFFIC SHEET FOR CONTROLLED NETS

NET DATE

Class ofmessage Time

FROM TO Remarks

| OD D Reported Permission granted

XA1 | XB1 8 :02 A

XA1 XDI III 8 :02 A

8 :47 A

8 :58 A

8 :31 A

9 :03 A

11XB1 XA1

XB1 XC1

XB1 XD1

XCII XA1

XDI XCI

XDI XB1

8 :12 A

8 :23 A

8 :51 A

8 :27 A

8 :15 A

8 :35 A

8 :40 A

8 :20 A

9 : 16 A

8 :04 A

8 :04 A

8 :04 A

8 :07 A

8 : 10 A

8 :10 A

1 9 :10 A

Chief Operator

Fig . 7 . — Traffic sheet shown in Fig . 6 , as it would appear after all the traffic

has been cleared

In the column headed “ Permission granted ” the time permission

was granted will be noted and at the sametime the verticalmarks in

one of the columns headed P , OD, or D (indicating the message for

which permission has been granted ) will be canceled by drawing an

oblique line through it. Where a station has more than one message

for another, the time that permission is granted for each message will

be entered successively in the column headed “ Permission granted ”

and on the line indicating traffic between those two stations.

Fig . 7 shows the traffic sheet of Fig . 6 as it would appear with all

traffic cleared .
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Questions.

1 . In what three different ways may a net be operated ?

2 . What is the general rule for a controlled net?

3 . When secondary stations are told by their N . C . S. that the net is

controlled what do they do ?

4 . How does the N . C . S . acknowledge the report of traffic by a second

ary station ?

5 . What form is used to tabulate the reports of traffic ?

6 . How can it be told from a traffic sheet whether or not a message has

been sent ?

7. In what order are the messages shown on a traffic sheet cleared ?

8 . What stations in the net keep traffic sheets?

9 . Are the messages on file at the N . C . S . shown on any other traffic

sheet than his own ?

Information.

When the N . C . S . first directs that the net be operated as a con

trolled net, messages on file are reported as explained previously .

After this traffic has been cleared it is necessary for the N . C . S . to

call for another report of traffic. This is done as follows:

VE ZLV ZLV V XF2 XF2 II ZFD ZFD II AR

Secondary stations will reply in the order of operation as shown pre

viously. If a secondary station had no traffic on file his reply would

be:

VE XF2 XF2 V XA1 XA1 II ZBJ II AR

The N . C . S . will acknowledge each of the above replies .

After traffic has been reported and tabulated on traffic sheets the

N . C . S . will direct the transmission ofmessages reported as follows:

VE XA1 XA1 V XF2 XF2 II

ZZH ZZH II ONE P XF2 II K

Permission is thus granted to XA1to transmitone priority message

to XF2 or:

VE XAI XA1 V XF2 XF2 II ZZH XF2 II ZZH XF2 II K

Permission is granted to XA1 to transmit all messages he has

addressed to XF2. This form will rarely be used , as the priority of

messages will in general prevent a station clearing all of its messages
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to another station before some other station is allowed to transmit.

Note that theabove transmissions end with “ K ,” so that no acknowl

edgement of them is necessary.

As mentioned in the beginning of this operation , there are certain

times when a secondary station operating in a controlled netmay call

the N . C . S . without permission . They are as follows: -

a . To transmit the net call (ZLV) for any purpose for which it

may be used except to send a message to all stations.

b . To report out of the net.

C. To report priority messages which have been filed since the

last report of traffic on file was called for by the N . C . S .

It must be remembered that the purpose of having a controlled

net is to secure the greatest possible control over the stations form

ing the net and that any unauthorized transmissions will defeat this

purpose.

Questions.

1. How does the N . C . S . request secondary stations to report the

traffic they have on file?

2 . How does the N . C . S . grant permission to transmit a message?

3 . Does permission granted to transmit a message cover all trans

missions concerning that message?

4 . Is permission ever granted to a station to transmit all of its messages

regardless of their class?

5 . How is the fact that permission has been granted noted on the

traffic sheet?

Directions.

1. Obtain from the instructor the following :

a . Call sign card.

6 . Special instructions for this operation.

c . Messages to be transmitted .

d. Traffic sheet, Log sheets , Radio Message blanks (reception) .

2. Read carefully the special instructions for this operation .

3. Consult the bulletin board in the code room and obtain your

position assignment.

4 . Be in your proper position in the code room at the time instruc

tion is to start.
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ESTABLISHING A NET AND REPORTING OUT OF THE NET

Information.

A field radio station is established at the headquarters of a unit to

serve that unit. These stations therefore conform their operations

and changes of location to the movements of the unit to which they

are attached . For instance an Infantry Brigade Net is composed of

a station at Brigade headquarters and one station of each regiment

in that Brigade. In active operations it will often occur that one or

more of these headquarters must usually move with it. Due to the

above conditions the operator of a station which has just moved does

not know what other stations in his net are set up and operating.

How does he find out !

Suppose that a radio station has just been established and is ready

for operation . The operator will listen in on his net wave length

to determine if any of the other stations of his net are working . He

will transmit as follows:

VE ZLV ZLV V XAI XAL II ZZA ZZA II AR

If an answer to the above transmission is received , it will indicate

that one or more stations of the net are already established and that

the answering station is the regular or acting N . C . S . The answer

to the above transmission should contain procedure signs indicating

the type of net and the stations in the net, transmitted as follows:

VE XAI XA1 V XF2 XF2 II ZMQ XC2 XB3 II AR

Such an answer indicates that station XF2 is in command of the

net, which is controlled , and that stations XC2 and XB3 are also

in the net. If no stations other than the N . C . S . were in the net the

procedure sign ZMQ would have been followed by theword “ None "

instead of station call signs.

If no answer is received by station XA1 when it transmits the net

call and reports into the net it will indicate that XA1 is the first

station to be established . XA1 should then act as the temporary

N . C . S . until the entrance of thedesignated net command station into

the net. This means that XA1 will answer the reports of other

secondary stations into the net as outlined above.

When a net command station sets up and desires to enter the net

he will transmit :

VE ZLV ZLV V XF2 XF2 II ZZA ZZA II AR

The acting N . C . S ., noting that it is the N . C . S. entering the net,

will include in its answer procedure signs, giving the type of net then

in operation and the stations in the net, as follows:

VE XF2 XF2 V XA1 XA1 II ZZC II XB3 XC2 II AR
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The N . C . S ., after having received the answer to his net call, is

then at liberty to take command of the net or to permit it to continue

to operate under the acting N . C . S . Note that if the N . C . S . enters

a controlled net, takes command and has traffic reported, the report

of traffic may have also been given a few minutes before to the

acting N . C . S . This causes unnecessary delay and should be avoided.

In controlled nets the N . C . S . usually waits to take command until

a report of traffic is required .

If the N . C . S ., on transmitting his net call,receivesno reply he will

know that it is the first station of the net to be established and will

answer stations which he later hears reporting into the net. .

Questions.

1. How many stations are required to form a net?

2 . Why is the net call used in reporting into a net ?

3 . In the absence of the regularly designated N . C . S ., what station .

is in command of a net which has just been established ?

4 . If on reporting into a net the station is informed that the net is

“ controlled ," what information should its reply contain ?

5 . How does a station know that it is the first to be established in a net ?

6 . How often should the first station established call the other stations

of the net before they reply or enter the net ?

Information.

For various reasons it often becomes necessary for a station to

report outof the net in which it is operating. This is done as follows:

VE XF2 XF2 V XA XA1 II ZZB ZZB IIONE hour II AR

or:

VE XF2 XF2 V XAI XAL II

where XF2 is the N . C . S . of the net.

Directions.

The instructor will issue to each student a call sign card which will

contain , in addition to the usual information , specific directions cover

ing the application of the information given in this Unit Operation

to actual operation of the code room tables. These directions must

be carefully read by the student and exactly followed on the tables .

107448° — 257 -
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OPERATION OF A DIRECTED NET

Information .

The student has learned from his operation of a controlled net that

the control exercised by the N . C . S . is absolute and that secondary

stations can do practically nothing without permission from the

N . C . S . It is often desirable to operate the net without such strict

control and yet maintain discipline and the ability to direct the

operation of all secondary stations. This is accomplished by using

a “ directed ” net. The general rule governing the operation of a

directed net is that no secondary station may transmit a message

without first obtaining permission from the N . C . S . Note that the

secondary station may call the N . C . S . at any time and ask for per

mission to send a message. No report of messages on file is made

by the secondary stations.

The directed net will be more often used than any other type of

net operation and should therefore be clearly understood . With

average operators it will be found thatmoremessages can be handled

in a given length of time and with less confusion than in any other

type of operation .

Suppose that a net is being operated “ controlled ” and that the

N . C . S . wishes to change to a directed net. Hewould transmit as

follows :

VE ZLV ZLV V XF2 XF2 II ZZD ZZD II AR

Secondary stations in the net would acknowledge the above in the

order of operation as follows:

VE XF2 XF2 V XA1 XAU II R

Suppose that station XA1has a priority message for station XB3

and wishes permission to transmit it. Hewould transmit as follows :

VE XF2 XF2 V XA1 XA1 II

ZAR ZAR II One P XB3 II AR

XF2 (the N . C . S .) would answer in one of twoways :

VE XAI XAL V XF2 XF2 II K

meaning “ go ahead and transmit themessage " ; or:

VE XA1 XA1 V XF2 XF2 II Q

meaning “ wait. ”

If a station had more than one message for another station and

wished permission to transmit all of them he would transmit as

follows:

VE XF2 XF2 V XA1 XA1 II ZAR

ZAR II One P TWO OD XB3 II AR
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The N . C . S . would answer the above in one of the two ways given

above or as follows:

VE XAI XA1 V XF2 XF2 11 ZZH One P II VA

meaning " transmit the one priority message only." Note that the

above example ends in the procedure sign VA , meaning that no

acknowledgment is desired . If an acknowledgment was desired,

the transmission would have ended in AR . The sign VA may be

used as an ending sign for any transmission to which no reply is

desired .

In order that there may exist an interval during which a station

having some very urgent reason for transmitting may do so, the

following general rule has been made:

No station will transmit for a period of one-half minute after the

end of a previous transmission which requires no answer or acknowl

edgment, except for the following purposes :

( 1) To transmit the net call.

(2 ) To report a priority message when the net is controlled.

(3 ) To report out of the net.

The observance of this rule requiring the one-half minute silent

interval is very important and must be strictly enforced. Without

such an interval stations having very important calls to make are

often unable to do so . The interval will most probably be used to

the greatest extentby the N . C . S. of thenet. In the operation of a

directed net the rule is specially important in preventing the con

fusion which exists when several stations call the N . C . S . at the

sametime.

Questions.

1 . Why is the " directed ” form of net operation employed ?

2 . Is the directed net frequently used ?

3 . What is the general rule regarding the operation of a directed net ?

4. What information is given when permission is asked to transmit

a message?

5 . In how many different ways may the N . C . S . reply to a request

for permission to transmit a message?

6 . How does the N . C . S . grant permission to transmit only one

message when permission has been asked for several?

Y . What is the general rule regarding the one-half minute silent

interval?
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8 . For what purposes may a station transmit during the one-half

minute silent interval?

9. Why is the silent interval required?

Directions.

1. Obtain from the instructor the following :

a . Call sign card .

b . Special instructions for this operation :

c. Messages to be transmitted.

d . Log sheets, and Radio Message blanks, reception.

2 . Read carefully the special instructions for this operation.

3 . Consult the bulletin board in the code room and obtain your

position assignment.

4 . Be in your proper position in the code room at the time instruc

tion is to start.
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OPERATION OF A FREE NET

Information.

One other type of net operation is used in addition to the two

which the student has already studied . It is the " free " net. In

operating directed and controlled nets the supervision exercised by

the N . C . S . is quite complete and strict. The secondary stations are

therefore at all times under very good control. However , where the

traffic load is light and the operators in the net are all well trained

and experienced it is sometimes desired to allow them more freedom .

This is done in the operation of a free net. The general rule for the

operation of a free net is that any secondary station may call any

other station at any time without permission from the N . C . S .

This allows direct communication between stations without the

intervention of the N . C . S . and in many cases shortens the time

required to handle traffic . When a net is operated free, it does not

mean that an N . C . S . no longer exists . The N . C . S .may change

the type of net operation .

When operating a free net, particular care must be given to the

observance of the rule requiring a one-halfminute interval after all

transmissions which do not require an answer or acknowledgment.

Unless this rule is strictly followed confusion is almost sure to follow .

In general, a free net will be the exceptional and not the normal way

of working. '

The type of net to be operated is decided by the N . C . S ., who

bases his decision on his knowledge of the ability of the operators in

the net, the traffic load , the operating conditions under which the

stations must work , etc. The N . C . S . is at liberty to change the type

of net at any time. Suppose that a free net is being operated and it

is desired to change to a directed net:

VE ZLV ZLV V XF2 II ZZD ZZD II AR

is what would be transmitted by the N . C . S. The student has

probably noted by this time that net calls which are to be acknowl

edged are always answered by the stations of the net in the order of

operation .

Changing to the controlled net would be done as follows:

VE ZLV ZLV V XF2 XF2 II ZZC ZZCII AR

and the answer of each secondary station to the above would con

tain a report of the traffic he had on file.
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Questions.

1. Give the general rule governing the operation of a free net.

2 . Under what conditions would a free net be operated ?

3 . Must a secondary station follow any instructions issued by the

N . C . S . when the net is being operated free?

4 . Is there more or less chance of confusion when the net is being

operated free than when operated in some other way ?

5 . What are the advantages of a free net?

6 . How is the type of net changed and by whom ?

Directions.

1. Obtain from the instructor the following :

a . Call sign card.

b . Special instructions for this operation .

c . Messages to be transmitted .

d . Traffic sheets, log sheets, and radio message blanks, re

ception .

2 . Read carefully the special instructions for this operation.

3. Consult the bulletin board in the code room and obtain your

position assignment.

4 . Be in your proper position in the code room at the timeinstruc

tion is to start.
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CHANGING THE N . C . S . AND DESIGNATING AN N . C . 2

Information.

Although the station at the highest tactical unit in a net, is nor

mally the N . C . S . of the net it is sometimes desirable to have another

station take command of the net. The reasons for doing this are as

follows:

a . The N . C . S . may not have power enough to reach all stations

in the net while some other station has the power to reach all of

them .

b . The N . C . S . may have to leave the net for a considerable

length of time.

c. The signal officer may desire to give secondary stations practice

in commanding the net.

d . The unit commander may be temporarily at the headquarters

of a subordinate unit and desire to direct combat operations by

radio from that station .

The method of changing the N . C . S . divides itself into three

cases as far as the operator is concerned . They are as follows:

Case 1. — Where the N . C . S . orders a secondary station to take

command of the net. In this case the N . C . S . would transmit as

follows:

VE ZLV ZLV V XA1 XA1 If XF2

ZFF ZXE II XF2 ZFF ZXE II AR

The secondary station thus ordered to take command of the net

would acknowledge as follows:

VE ZLV ZLV V XF2 XF2 II ZZG II AR

All other stations in the net acknowledge by transmitting R to

station XF2 in the order of operation . If all stations were working

well XF2 could have ended his transmission with VA instead of AR

and no acknowledgment would have been given by any other

station , thus saving time.

Case 11. - A secondary station is ordered to take command of the

net by the commanding officer of the headquarters which the regu

lar N . C . S . serves. In this case the commanding officer is at the

headquarters of the secondary station .

a . If the commanding officer who ordered the secondary station

to take command of the net has a P message to be sent at once, the

secondary station (XF2) will obtain silence in the net, if it does not

exist ,by sending :

VE ZLV ZLV V XF2 XF2 II VA
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during the next one-half minute silent interval and then listening to

see that all stations in the net have stopped transmitting. When

the net is silent it will send :

VE ZLV ZLV V XF2 XF2 II

ZZG ZMB II ZZG ZMB II VA

This tells all stations in the net that XF2 has taken command by

authority of the brigade commander and that they are not to reply .

He then transmits his P message.

b . As soon as the emergency passes, or as soon as possible, he again

sends the net call and announces that the net is controlled , directing

them to report their traffic , or that the net is directed or free, so

that other stations may clear their traffic .

c. Before the superior commander leaves that headquarters, or

when it is apparent that the emergency is entirely over , the operator

of the chief of section will ascertain whether command of the net is

to be returned to the N . C . 1 or not.

Case 111. — When the N . C . S . can not be found in the net. The

procedure to be followed in this case will be explained in the follow

ing paragraphs on designating an N . C . 2 .

Designating an N . C . 2 :

When any net is in operation it will often happen that the N . C . S .

must leave the net for an indefinite period of time. This would

leave the net without a commanding station unless one of the sec

ondary stations took command . In order to prevent any confusion

when this occurs the secondary station which is to take command

of the net when the N . C . S . can not be found is designated by the

N . C . S . immediately after the net is established . This secondary

station is known as the N . C . 2 , and would be designated by the fol

lowing transmission :

VE ZLV ZLV V XAI XAI II ZBD XF2 II ZBD XF2 II AR

Stations acknowledge receipt in the order of operation. If the

stations were all working well, the above transmission could have

ended with VA instead of AR .

When the N . C . S . disappears from the net for over half an hour

and can not be found, and an inspection of the log sheet shows that

the N . C . S . has not reported leaving the net, N . C . 2 will take

command of the net. However, if the net is being operated , either

directed or controlled , and the absence of the N . C . S . is delaying the

dispatch of traffic , the N . C . 2 will at once take command as follows:

VE ZLV ZLV V XF2 XF2 II ZZG ZFF II ZZG ZFF II VA

and proceed with the dispatch of traffic .

30



UNIT OPERATION No. 8

STUDENTS MANUAL FOR ALL ARMS Page No. 3

Questions.

1. What station of a net is ordinarily the N . C. S . of the net?

2 . Give four reasons for changing the N . C . S . of a net.

3 . From the operator's viewpoint what are three cases which require

changing the N . C . S .?

4 . Explain the procedure used for Class I of question 3.

5 . Explain the procedure used in Case II of question 3.

6 . Explain the procedure used in Case III of question 3.

7 . What is an N . C . 2 ?

8 . By whom and when is the N . C . 2 designated ?

9 . Under what conditions does the N . C . 2 take command of the net ?

Directions.

1. Obtain from the instructor the following :

a . Call sign card .

6 . Special instructions for this operation .

c. Messages to be transmitted .

d . Traffic sheets , log sheets and radio message blanks, re

ception .

2. Read carefully the special instructions for this operation .

3 . Consult the bulletin board in the code room and obtain your

position assignment.

4 . Be in your proper position in the code room at the time instruc

tion is to start.
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TRANSMISSION OF LONG MESSAGES AND TRANSMISSION TO A

SILENT STATION

Information.

With radio sets having no “ break -in ” or “ duplex ” features it is

impossible to stop a station from transmitting in the middle of a

message. Thus if a long message is being sent and at the beginning

of themessage the receiving operator misses several groups it will be

impossible for him to obtain a repetition of those groups until the

end of the message. For this reason long messages are transmitted

in parts, and an acknowledgment of each part is obtained before the

next is sent.

B — The procedure sign “ B ” is used in the heading , if themessage

is a long one, to indicate that transmission will be in groups. When

used in this case , it is followed by figures to indicate the number of

groups in each part of the transmission . When used at the end ofa

transmission , it means“ More of this samemessage to follow .”

B — The letter “ B ” followed by a number is used as the procedure

sign to signify “ Following number of groups sent now . More to

follow ." The number after the letter indicates the number of groups

sent. The total number of groups in the messagemust also be indi

cated when “ B ” is sent as a part of the heading. .

When used by itself “ B ” indicates that there is “ More to follow "

of thismessage.

Example .

TSi has a long message of 32 groups for RS1 and decides to send

only the first 10 in the first transmission, TS1, after calling up RS1

and receiving the “ go ahead ” sign , would proceed as follows:

VE RSI RSI V TSi TSI II NR6 II D II

GR32 II BT 1 XE 18 BT NR4 II 1881A II

DFCI II XNO POY RTZ MNZ RSO PNT

ZKS II B

Station RSIwould acknowledge by transmitting

VE TSi TSI V RSI RSI II R 1 XE 19 II K

Upon receiving the above, TS1 after deciding to send 10 more groups

would transmit :

VE RS1 RSi V TSi TSi II B 11 XE 20 BT

FLX TRO MOP XFK RSN POS RPT NKO

ROL TSZ II B

Station RS1would then acknowledge as follows:

VE TSI TSI V RS1 RSI II R 10 XE 29 II K
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Station TS1 after getting the above receipt would send the remain

ing groups as follows :

VE RSI RSI V TSI TSI II B 21 XE 32

BT XTN MZO XPX TRN MIS HIM POR

TNW CDF FPN TRX II AR

Section RS1, receiving the groups from 21 to 32, inclusive, would

not acknowledge the entiremessage, it not being necessary to acknowl

edge the groups from 21 to 32 .

Station RSI would transmit :

VE TSITSI V RS1 RSI II RNR6 II AR

Questions.

1 . Why is a long message transmitted in groups?

2 . What is the shortest message thatwould be sent in groups ?

3 . How many groups should be sent at a time?

4 . If a set is being operated “ duplex ” or “ break- in ” would it be

necessary to send a long message in groups?

5 . After all parts of the message have been sent how does the receiving

operator acknowledge for the entire message ?

Information .

TRANSMISSION TO A SILENT STATION

If all the radio stations in a division, for instance , were changed in

one night at the same time, no matter how secret the movement of

troops, the new operators on new sets would at once give away to

the enemy the fact that a reliefwas taking place. In order to prevent

this , stations are sometimes ordered not to transmit . Such a station

is known as a silent station and is announced in orders to all message

centers and radio stations concerned .

The letter “ F ” is used as a procedure sign in the prefix of a message .

to indicate , when a message is sent to a " silent” station , that “ Mes

sage following is not to be answered or acknowledged.”

Thismethod is also used where it is desired to transmit an important

message to a station , the character of themessage being such that for

additional secrecy it is necessary that the enemynot know the location

of the station to whom it is addressed . This is termed “ blind "

transmission .

The use of this method requires that stations know through other

means that the silent stations are working .
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It affords a method of handling messages in plain English in

emergencies when transmission in clear is ordered .

When “ F ” is used in the prefix , the message will always be sent

through twice .

When “ F ” is used in the prefix , stations are not in any case to ask

by radio for repetitions or corrections.

Silent stations receiving a message addressed to them , acknowledge

receiptby some other means than radio .

The VA sign is always used to indicate the end of a message or

series ofmessages with “ F ” in the prefix .

Suppose, for example, that station XA1 has a message to be sent

by the “ F ” method to station XF2. XA1would transmit as follows:

VE XF2 XF2 V XA1 II NR6 II F II

OD II GR4 II BT NR8 II 0348P II

DFCI II XNZ II IMI II NR6 II F II OD

II GR4 II BT NR8 II 0348P II DFCI II

XNZ II VA

Questions.

· 6 . What is a silent station ?

7 . How are silent stations designated ?

8 . What is the meaning of the procedure sign “ F ” ?

9. For what other case in addition to transmitting to a silent station

is the “ F ” method used?

10. What ending sign is used for a message sentby the “ F ” method ?

11. How many times is the message sent?

Directions.

1. Obtain from the instructor the following :

a . Call-sign card .

b . Special instructions for this operation .

c . Messages to be transmitted .

d . Trafficsheets,log sheets,and radio messageblanks(reception) .

2 . Read carefully the special instructions for this operation .

3. Consult the bulletin board in the code room and obtain your

position assignment.

4 . Be in your proper position in the code room at the time instruc

tion is to start.

34



UNIT OPERATION No. 10

Page No. 1

TRANSMITTING MESSAGES BETWEEN STATIONS IN

DIFFERENT NETS OF THE SAME TYPE .

Information .

Traffic between different nets is called internet traffic . The net

command stations of the nets concerned will have control over

intercommunication between their respective nets. In all cases

except P messages permission will be obtained from the originating

station 's N . C . S . before entering another net . After permission is

granted by the N . C . S . to enter another net, the calling station

will change to the wave length of the other net, ascertain that he

will not disturb that net , and call the N . C . S . of that net, requesting

permission to transmit his message. When permission is granted ,

he will call the station for which he has a message. When finished ,

he will report back into his own net.

XB2 VAS

Fig . 8

2016

Fig. 8 . — Two different nets of the same type

For example , station XB2 has a message for station YA3 which is

in an adjacent net. (See Fig . 8 .)

XA1 is the N . C . S . of XB2 and YA1 the N . C . S . of YA3. Station

XB2 calls up his N . C . S , and asks permission to engage in internet

traffic as follows:

VE XA1 V XB2 XB2 II ZMA ZMA II AR

XA1would answer as follows, if he desired to grant the permission :

VE XB2 XB2 V XA1 XAL II ZLU II K

XB2 would then change his wave length to that of the net to which

YA3 belongs and listen in to ascertain that he would not interfere .

When the net was silent, he would transmit as follows:

VE YA1 YA1 V XB2 XB2 II ZMA ZMA II AR
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YA1would answer :

· VE XB2 XB2 V YAL YAI II ZLU II K

or, if the traffic is heavy. YA1 may require further regarding the

class and to what station XB2 has a message.

XB2 then calls YA3 in the usualmanner and transmits hismessage.

YA1, who has followed the transmission , since it is on his wave

length , knows when XB2 is through ; but XA1 on another wave

length does not know when XB2 is through ; hence XB2 reports to

his own N . C . S . (XA1) when he returns to his own net, and after

having ascertained that he will not disturb traffic ; thus:

VE XA1 XAL V XB2 XB2 II ZZA ZZA II AR

This procedure for internet traffic will be followed no matter what

the type of operation in either net .

Questions.

1. What constitutes internet traffic ?

2 . Why is it required that a station obtain permission before leaving

his net to engage in internet traffic ?

3. Why is it required that a station report back into his own net on

the completion of internet traffic ?

4. How would the handling of a P message in internet traffic differ

from that of OD and D messages?

5 . Would the net command stations of two similar adjacent nets

ordinarily handle message traffic ?

Directions.

1. Obtain from the instructor the following :

a . Call sign card .

6 . Special instructions for this operation .

c . Messages to be transmitted .

d . Traffic sheets , log sheets, and radio message blanks

(reception ).

2. Read carefully the special instructions for this operation .

3 . Consult the bulletin board in the code room and obtain your

position assignment.

4 . Be in your proper position in the code room atthe time instruc

tion is to start.
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RELAYING MESSAGES, CASE I

Information .

It often happens that a message given to a radio station for trans

mission can not be sent by that station direct to its destination

owing to the distance separating the two stations or due to the fact

that the station to which it is addressed is equipped with a different

type of set and is working on a differentwave length .

Case I of relaying messages deals with the first condition outlined

above, that is, the two stations are so far apart that the station of

origin can not reach the station to which the message is addressed .

Two conditions may be met under Case I which are as follows :

a . Where the station of origin and the station to which the mes

sage is addressed are in the same net. Under this condition the

N . C . S . of the net will specify the station or stations which are to

relay the message.

6. Where the station of origin and the station to which the mes

sage is addressed are in different nets of the same type of radio set.

Under this condition the N . C . S . of the nets concerned will where

possible make arrangements for the stations which are to do the re

laying.

Under either of the above two conditions the procedure used in

handling the messages is the same. The transmitting operator at

the station of origin will :

a . Insert “ T ” in the proper space in the preamble of his

message.

NotE. — The heading of a message consists of (1 ) the commenc

ing sign ; (2) the call; (3 ) the preamble and (4 ) the prefix . The

preamble only occurs when a message required routing, that is,

when it is relayed so that this is the first time that the student

has used this part of the heading.

b . Insert the call letters of the station of final destination .

c . Insert “ G ” in the prefix of the message.

It will be noted here that it is required that all relayed messages

be repeated back no matter whether themessage center has required

it or not. Fig . 9 shows the heading as filled out by the transmitting

operator at the station of origin .

The operator at the relay station marks on the original copy of

the message which he has received for relay “ Message received for

relay," and sends it to his message center. His message center is

responsible:

Q. That this " message for relay ” is decoded .

b . That if there are undecodeable groups, repeats are asked for.

C. That corrections received are forwarded to the station of

final destination .

d . That if of sufficient importance, themessage is also sent by

some other means.
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RADIO MESSAGE BLANK (TRANSMISSION )
MESSAGE CENTE

Sand thismessage to..... ......4th Inf... Org... lot Inf ...... ..

Have it repeated back . Class ofmessage... P. No. 18. .. Dato 220 / 23Hour.

Special instructions Code clerk . Waltor.
Notify this message center if unable to transmit

before 110A. (Time).

R
E
C
U
T
U
L
E
D

ADOVE SPACES POR MESSAGE CENTER ONLY

YAL

GOEGEL

XB2 Al 1

Called

Susting

Calen

Tre

te ( T ) Bertel Hanter

Recent Satire Wiu No

Actowledge ( 1 )

1 Net Om felis
o

( 2 )

Repeat

Back ( 0 )
Greathe Ta

ABOVE SPACES FOR RADIO OPERATOR ONLY

TEXT

1016A TIC 373

CANJE
EWGKA

RA

DAS?

eve

sede. eeeeeeee

THESE SPACES YOR USE OR RADIO OPERATOR ONLY

Tla . Received

tre Morang
Center

Time Receipt

Acknowledged

Time Transaalaala

Completed 11 ( 7 )

Was Seal

Unable to send to the

Allowed State Rea

RO -7

Fig . 9 . — Relayed message with the heading of the blank filled out by the trans

mitting operator at the station of origin

RADIO MESSAGE BLANK (RECEPTION)

HEADING

B2 XL I V RLO ...... .... RO........... .

TEXT

T .

1015A

CXOTJELMAST ... ........ EMGRA

VE YAT L 22. . XAL NR18 ... ... ... RO... BI....

.. ..... .... .... . ...... ...

lot Int 10 P 1988A Harris

Organization of station originally free M center serialdel C o ngo Time record

To be inserted by radla operater from the beadbag used out by indie per

MESLAGE CETTE

Org. .... .

THIS SPACE TOR MESSAGE CENTER

Decoded by ............. .. .... ............... Timo. ........

Remarks.... .... . ... . .... ... . ... ... . . . . .

. ...... ........ ........ ........ .............. ... ........... . ........ .. . ... .. ....

R
E
G
I
S
T
E
R
E
D

No. ......... Dato ... . .. Hour.. .

R0- 8
Fig. 10 . — The message shown in Fig . 9 , with the new heading prepared by the

relay station operator
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The operator at the relay station writes a new heading at the

bottom of the carbon copy of themessage. In the heading he inserts

the call sign of the station called, “ V ,” his own call sign , “ V ” (origi

nally from ), followed by the call sign of the station of origin , and copies

the balance of the prefix just as he received it . He then transmits

the message. Fig . 10 shows the heading written at the bottom of

the message.

Where more than one relay station is required and the correct

radio route of the message is known to the station of origin the

procedure sign “ M ” is used in the preamble of themessage, meaning

“ Relay via ” (Relay by way of). When “ M ” is used, the procedure

sign “ T ” must also be used in the preamble. Suppose, for example,

that XA1 has a message for BA2 which is to be relayed through

YB2 and MK4 in that order. The heading would be sent as follows:

VE YB2 V XA1 XA1 II M II MK4 II T II

BA2 II NR3 II G II P II GR 16 BT

NOTE. — Since this method of relaying a message will seldom be required in

tactical nets, no space is designated for it in the Radio Message Blank ( Trans

mission ). All operators should , however , note carefully its position ahead

of “ T .”

Questions .

1. Explain how messages are relayed when two stations are too far

apart to reach each other.

a . When both stations are in the same net.

b . When in different nets of the sametype of set.

2 . What kinds of messages have a preamble ?

3 . Ofwhatdoes the heading of a message consist?

4 . Whatprocedure sign is the operator required to insert in the heading

of allmessages which are to be relayed ?

5 . What does the operator at the relay station do with each of the two

copies of the message which he makes?

6 . What is required of the message center at the relay station ?

7 . Explain the procedure used when more than one relay station is

required .

8. Where in the heading of a message is the procedure sign “ M ”

inserted ?

107448° — 257- 4



UNIT OPERATION No. 11

Page No. 4 RADIO OPERATOR -- PROCEDURE

Directions.

1. Obtain from the instructor the following:

a . Call sign card .

b . Special instructions for this operation .

c. Messages to be transmitted.

d . Traffic sheets, log sheets, and radio message blanks

(reception) .

2 . Read carefully the special instructions for this operation .

3 . Consult the bulletin board in the code room and obtain your

position assignment.

4 . Be in your proper position in the code room at the time instruc

tion is to start.
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relay.. n

Message

RELAYING MESSAGES, CASE II

Information.

As stated in the previous unit operation , Case II of relayed mes

sages occurwhen the station of origin and the station of destination

are working in different nets having different types of sets. Thus at

the relay station it will be required to transfer the message by mes

senger from the receiving station to the other station at that head

quarters which is working in another net and which will send the

message on to its destination. Two conditions will occur under

Case II which are as follows :

a . Where the call sign of the station of final destination is

known.

6 . Where the call sign of the station of final destination is

unknown.

If the call sign of the station of final destination is known themes

sage will be handled as an ordinary relayed message between sta

tions in the same type of net. The receiving operator on receiving

“ T ” in the preamble of the message will know that it is to be re

layed and will ascertain from his list of call signs the station and

net in which that station is working. He will then send a carbon

copy of the message by messenger to the proper radio station at

his headquarters marked “ Message received for relay.” The origi

nal copy will be sent to themessage center with thenotation " Message

received for relay. Copy sent to -- - - - - - - - - radio station,” giving

the name of the station .

The relay message center is responsible that themessage is decoded .

If it is undecodeable the necessary repeats are obtained and the

message at the relay radio station is corrected . The message cen

ter will also ascertain from the text of the decoded message whether

any additional means of transmission is required .

The operator at the relay transmitting station will make out a

new heading on the bottom of the carbon copy as shown in the

previous unit operation and transmit the message.

As an example in Fig . 11 XA1 has a message for YA3 which must

be relayed through XB4 and YB3 which are stations in different

nets at the same headquarters .

XA1 transmits the following heading :

VE XB4 XB4 V XAI XAL II T YA3 II

NR7 II GII OD II GR8 BT

XB4 sends the message by messenger to YB3. YB3 places the

following heading on the message and transmits it to YA3:

VE YA3 YA3 VYB3 II V XA1 II

NR7 II G II OD GR8 II BT
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This shows the operator and message center at the station of

destination from what station the message originally came.

Under the second condition of Case II where the call sign of the

station of final destination is not known, the originating message

center will encode the address in the text of the message immediately

after the group indicating the type of code used . This procedure

will require the message to be repeated back . For such a message

the receiving and transmitting radio operators at the relay station

will not know it is to be relayed , and the receiving message center

when decoding, will immediately understand that the message is

to be relayed and take the necessary steps to have it done.

..... Ist. Int.
Ist Bn.

Ist.Brig .

XA !

YAS

Ist,Int.
RO - 9

Fig . 11. - Two different nets with stations at the same headquarters

Questions.

1. Explain how messages are relayed where the two stations are in

two nets of different types of radio sets .

Q . When the call sign of the station of destination is known.

b . When it is unknown.

2 . What does the receiving operator at the relay station do with the

two copies of the message which he makes ?

3. For what is the message center at the relay station responsible ?

4. When the call sign of the station of destination is unknown, how

do the radio operators at a headquarters know that the message they are

handling is a relayed message ?

Directions.

1. Obtain from the instructor the following :

a . Call sign card .

b . Special instructions for this operation .

c. Messages to be transmitted .

d . Traffic sheets, log sheets , and radio message blanks, recep

tion .

2 . Read carefully the special instructions for this operation.

3 . Consult the bulletin board in the code room and obtain your

position assignment.

4 . Be in your proper position in the code room at the time instruc

tion is to start. .
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GENERAL RULES

1. In general the term “ Procedure” denotes the manner in which

messages are actually transmitted or received via radio , visual,

buzzerphone, or other similar means of signal communication .

2 . Tactical Radio Procedure is used in the transmission ofmessages:

a . In time of war between the various mobile army radio

stations, and

b . In time of peace for training the operators of such stations

for war.

3 . The procedure instructions must be accurately and strictly

observed .

4 . The requirements of tactical radio procedure are:

a . To provide for the transmission of coded messages

( 1) Between two stations with the same type of set

operating on the samewave length in units of the

same arm .

(2) Between two stations operating the same or differ

ent types of sets, on different wave lengths in

units of the same arm .

( 3) Between stations in different arms with the same

or different type of sets and wave lengths.

(4 ) Between airplane and ground stations when either

oneortwoway radio communication is practicable.

b . To provide brief standardized means by which operators

can obtain a check on the accuracy of their reception and

thus restore lost or erroneous code groups.

c. To provide the minimum number of procedure signs for

handling such traffic .

d. To provide standard message forms always in front of the

transmitting and receiving operators for the purpose of

rapid training of operators and to insure uniformity and

accuracy in message transmission .

e. To provide for joint team work between message centers

and radio stations

( 1) That messages are not delayed without its being

known at the message center.

(2) That coded messages relayed by radio are correct

before they leave the relay transmitting stations.

( 3) That the message center knows what radio stations

its station can reach at any time, and the condi

tion of traffic at its station .

(4 ) To provide for the transmission of heavy traffic

loads when other means are inoperative.

handl;
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f. To provide for a command station clothed with authority

and methods for controlling traffic under all conditions.

g. As the tactical situation changes and the unit commander

moves, to permit the control of traffic from any head

quarters where hemay arrive. (See Pars . 66 and 67.)

h . As the tactical situation changes and stations move forward

and leave or enter nets , to provide for brief signals which

inform stations in that net of what is taking place and

the authority therefor.

i. To provide means by which Net Command Stations can

shorten the methods of handling traffic as operators in

the net become more experienced and obtain better

results from their sets .

RADIO NETS

5 . Many different radio sets are supplied to the tactical units of

an army. In order for them to work without interference with one

another there are several different types of nets. Sets of like charac

ter , serving headquarters which have to communicate with each

other are organized into nets . Each net is usually assigned one or

more wave lengths on which to operate.

6 . The organization and operation of these nets is tactical in

character and must conform to the tactical situation . Nets may

serve tactical units in reserve, or those which are in support. In

either case they may not be allowed to transmit but they can always

receive. When allowed to transmit, their traffic will ordinarily con

sist of tactical messages but it may also consist ofmessages relating

to administration and supply. In training areas they will transmit

messages relating to administration and supply when not being

trained to handle tactical messages or when their units are not

engaging in maneuvers. When units enter the front line their nets

advance and retire with their units. There are times when there

must be absolute control of the air in every net and those messages

the right of way. These changes produced by the varying tactical

situation require net discipline, control, and direction , so that any

given net can serve promptly the will of the tactical commander who

is responsible for its actions. In order that commanding officers

may be able to reach any unit which is equipped with radio , as well

as to control the net as the tactical situation may demand , a Net

Command Station is assigned for each net.

7 . The regulations in this Information Topic provide themeans

for the control of radio stations in their respective nets by Net Com

mand Stations under any tactical situation, under the direction of the
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signal communications officer, who executes the instructions of the

commanding officer of the unit which the net serves .

8 . The different nets take their names from the command units to

which they pertain as, Corps Net or Division Net; or according to

the character of the service rendered as the Division Air Service Net,

or the Railroad Artillery Net; or according to the type of set used

as the SCR - 130 net.

9 . In each net the station belonging to the highest command unit

is called the NET COMMAND STATION of N . C . S . Under orders from

proper authority however , the N . C . S .may be a station in the net

other than that belonging to the highest command unit . All other

stations in the net are called SECONDARY STATIONS and are under the

control of the N . C . S .

10 . The N . C . S . will always designate a secondary station in each

net as NET COMMAND STATION No. 2 ( N . C . 2) , as soon as the net is

established . The N . C . 2 will assume command of the net under

orders from proper authority or in event the N . C . S .becomes silent,

in which case he will immediately designate a secondary station as an

N . C . 3 to take command in case N . C . 2 becomes silent. (See

Par. 66.)

11. The Net Command Station is charged with the clearing of

traffic within the net as expeditiously as possible and with maintain

ing order within the net. As far as traffic is concerned the Net Com

mand Station bears the samerelation to stations in its net as the com

manding officer of a platoon does to his sections and squads on the

firing line. Any questionsconcerning traffic within thenet are referred

to the N . C . S . for decision . The decisions of the N . C . S . are final

and its orders will be strictly obeyed .

12 . Secondary stations will inform the N . C . S . when they leave or

enter the net. (See Pars . 55 and 64.)

13. Radio communication in tactical units is not an auxiliary or

emergency means of communication but is equally important as tele

phone communication .

14 . Radio nets strive for accuracy and rapidity of transmission .

They must be prepared to assume the entiremessage traffic load of a

headquarters at any time. In order that they can be prepared to do

this, message centers will see to it that their radio stations receive a

fair proportion of traffic daily in order that when all of the traffic must

behandled by radio the stations are capable of doing it. If the radio

service sends no messages when telephones are working, when the

telephones fail the radio service can not be expected to do the work .

15. Theremust be close cooperation between a radio station and its

message center in order that messages may be handled as expedi
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tiously as possible. The chief of station will furnish the message

center with a list of the stations in his net. The operator on duty will

keep themessage center informed at all times of stations entering or

leaving the net. If a station reports that it is to be out of the net for a

certain length of time, the information will be sent at once to the

message center so that any messages to be sent to that station may

be dispatched by somemeans, other than radio , during that period.

A telephone line will connect the radio station and the message center

for the above purposes wherever possible .

16 . The radio service is but one of the severalmeans of communi

cation used for transmission of messages between tactical headquar

ters , and radio operators will use such of the other available means as

are necessary for the conduct of their work . When radio stations

have messages for a station known to be in the net, which does not

answer when called , the section chief will ascertain by the telephone

or any other available means, whether the station can receive or not,

and when it expects to be in the net . Chief of sections by use of the

telephone to determine troubles or delay can frequently insure radio

communication later when the telephone lines go out.

17. Chiefs of section and all radio operators will notify themessage

center if they cannot get the messages through by radio . Themes

sage center may say “ keep on trying,” but reports should still be

made on such cases.

18. Communications officers will prescribe that the chief of the

radio section of the second command will report to themessage center

in writing or verbally , at such times during each 24 hours as may be

required , those messages transmitted and those remaining unsent, in

order that all messages may be sentby somemeans.

19. Message blanks . — There are two message blanks which a radio

operator must use: (1) Radio Message Blank (Transmission ) and (2)

Radio Message Blank (Reception) .

Radio Transmission Blank ( Transmission ) : The blank used for

messages to be transmitted is a combined message center and radio

station blank, and has the advantage that all data referring to a

particular message are included on one sheet. These forms are kept

by themessage center and after the spaces pertaining to themessage

center are filled out, the text of the message is printed in capital

letters or written on the typewriter in capitals in the proper place

with five code groups to the line. The form is then sent to the radio

station for transmission .
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20. Every operator will read through the text of each message he

receives to ascertain that the individual letters of each code group

are clear and unmistakable. If there is any doubt about any of the

letters he will call the message center and verify such letters. Mes

sage center chiefs are responsible thatmessages go to the radio station

with every letter clearly made.

In order to distinguish between the letter “ O ” and the numeral

“ zero ” the figure for " zero " will be written by all signal communi

cation personnel with a diagonal bar through it, thus Ø .

To distinguish between the letter I and the number " one " the

numeral one will be written with a bar under it, thus 1.

The following letters carelessly made by either the message center

code clerk or the receiving operators may render messages unde

codable and subject importantmessages to delay :

X - V , E - F , C - G , U - V , P - D , Q -0 , Y - V .

The radio operator will then fill in the time received, the blank

spaces for the call, preamble , and prefix , obtaining his data from what

has been written on the blank at the message center and from his

list of call signs. Procedure signs in the heading are explained in

Section VIII. When transmission is completed , the operator fills in

“ Time receipt acknowledged ” and his initials in the proper spaces .

Delay in transmitting a message at the radio station should arise only

from the amount of traffic being handled . Message centers keep

track of the average delay time, except for priority messages, and

usually insert that time in the space marked “ Notify this message

center if unable to transmit before -- - - - - - - - - - - .” If, from the

state of traffic , operators can tell that the time will be exceeded, or

when that time has elapsed , they must notify the message center,

which has authority to change the class of themessage or the means

by which it is sent.

21. Radio Message Blank (Reception ) : This form is also a com

bined radio station and message center blank . It is kept by the

radio operator and all received messages are copied there with a

carbon duplicate, using printed capital letters . The original copy will

be sent at once to the message center . The duplicate will be filed

with the log sheet for three days and will then be destroyed by

burning . In the event message centers can not make out certain

code groups, they will call the radio station and ask for those par

ticular groups. The operator reads them from the duplicate copy ,

which is in his own handwriting. This duplicate is also used in

relaying messages . (See Par. 69.) Receiving operators will write

only five-code groups per line, as this facilitates the checking of the

number of groups received .
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LoG SHEETS

22. a . Log sheets will be kept by the recording operator. If there

are two operators on duty at a station, one is called the key operator

and the other therecording operator. The key operator is responsible

for the station during his tour of duty . If only one operator is on

duty he will keep the log sheet, entering for messages not addressed

to his station the full message, and for those transmitted from or

addressed to his station the heading only.

b . The form for a log sheet below will be used to copy all reception

which is not entered directly on message blanks. The form for

actual use should be about 872 by 13 inches, printed on the face as

shown and on the back without the heading, thus giving more space

in which to copy. The following rules will govern the use of log

sheets :

( 1) All copying will be made either with a fairly hard pencil

or on the typewriter.

(2) The printed letters used in copying with a pencil will not

be over three-sixteenths of an inch in height.

(3 ) Both sides of the log sheet will be used .

(4 ) Entries on the log sheet must be such that at a later time

there may be obtained from it a continuous record of

what took place.

(5 ) Log sheets must be legible.

(6 ) The heading of the log sheet must be properly filled out.

( 7) Time will be entered in the column provided for that pur

pose, accurate to the nearest minute.

(8) Remarks will be made in the traffic column whenever

needed to make the meaning of the log sheet clear.

(9 ) All pages of a log pertaining to the tour of duty of the

operator who signs it or to the period during which the

station was in operation willbesecurely fastened together

in their proper order .
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Station LOG

Sheet No. -- - - - - - -Net-- - - - - - - - - - -Date -- - - - - - - - - - - - - - - - - - - - - - - - - - - 19. - -

Station Call - - - - - - - - - - -Station Opened . - - - - - - - - - - - - -Closed. - - - - - -

- - - - - - - - - - - - - - - - - - - - -

Senior Operator Junior Operator

Time Fm . Traffic

23. Everything heard in the net except transmitted messages will

be entered on the log sheet ( see Par. 22) and in case only one operator

is on duty a received message for that station will be copied on the

Radio Message Blank (Reception), notation being made on the log

sheet of the heading of themessage and the time. If there is a record

ing operator on duty, he will copy received messages for his station

on his log sheet just as he does anything else heard in the net , leaving

the transmitting operator to copy received messages for his station

directly on the Radio Message Blank (Reception ). This offers at

once an immediate check on the received messages by an independent

operator.

24 . Accurate log sheets are essential for combat units . Either

station may go out before thekey operator has a chance to ask for a

repeat. Stations in rear copying messages for which they hear no

receipt given will send them to their own message center , which for

wards them to the message center of the addressed stations by any

available means. The operator will write on such messages “ No

receipt heard . Forward to . . - - - - - - - - - . ." The use of log sheets
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permits a chief of section or communications officer to check up

errors and it also serves to train new operators.

25. Log sheets will be kept by the chief of section for a period of

three days and then will be destroyed by burning .

26 . Careful notations of timewill be made in the proper place on

the log sheets and if any explanatory remarks are necessary for a

clear understanding of the log they will be entered and plainly

marked.

27. Communications officers or radio officers inspect log sheets of

all stations visited to ascertain :

a . That call ups contained procedure signals. (See Par. 44.)

6 . That procedure signs were used correctly.

c. That unnecessary transmissions did not occur.

d . That called stations did not delay answering call ups.

e . That stations have sent messages for which no receipt was

heard to themessage center.

f. That no transmissions have been sent in plain text.

g . The delay time on messages at the radio station .

They inspect retained carbon copies of messages to ascertain that the

message is copied in printed capital letters, that the message center

data is properly filled in , and that the transmitting station has used

the heading properly. They inspect transmission blanks to ascer

tain that headings of transmitted messages have been correctly

filled in ; that the time of receipt is entered. They question the delay

on such messages . The log sheet should answer questions of delay.

Only by inspections can signal officers insure improvement and elimi

nate the delays due to faulty operation and poor writing.

MESSAGES

28. Messages transmitted by Army radio operators are designated

as either Tactical or Nontactical.

Tactical messages are those transmitted during combat or ma

neuvers which concern the fighting of the units.

Nontactical messages are those which relate to administration,

supply, or the signal service.

Messages are classified by message centers as Ordinary, Rush, or

Priority to show which shall be transmitted first.

29. Nontactical messages in some cases may be of utmost impor

tance, and permit no delay in transmission .

30. Ordinary messages , classified “ D ” and so entered on the

blank , are transmitted by the radio service as far as possible in the

order in which they are received , but when the traffic is heavy

operators transmit them in such order as will clear their traffic in

the shortest possible time. (See Par. 80.)
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31. A Rush message, classified “ OD ” and so entered on the blank ,

is one ofsuch importance that it is given preference over all ordinary

messages on file and waiting to be sent. In combat, tacticalmes

sages giving orders for immediate movement of troops, requesting

such authority , reporting events which will cause such orders , or

requesting or directing fire of any kind are Rush messages. (See

Par. 91.)

32. A Priority message, classified “ P ” and so entered on the

blank, is one of such importance that it takes precedence over Rush

messages, and is sent immediately upon receipt, even if the operator

has to interrupt the transmission of an ordinary or rush message.

In combat, requests for barrage fire, directing barrage fire, airplane

messages to ground stations, and messages where delay means loss

of life are classed as Priority messages . (See Par. 92.)

33. a . A Signal Service message, classified “ S ” and so entered on

the blank, is one relating to the signal service which can notbe trans

mitted by direct telephone connection between the interested parties.

Such messages are originated by an officer or N . C . O . in the signal

service.

b. When originated by other than radio sections of signal com

munication units , signal service messages will be sent to themessage

center . They will be sent by radio if possible . They will be encoded

by message center personnel in the codemost suitable to their con

tents. They will be classified as D , OD, or P by the message center,

depending on their contents.

C. (1) When originated by signal officers or radio personnel, signal

service messages will be encoded in the radio service code by the

chief of the radio section . He will give them to his operator for

transmission in the usual manner . He will send the duplicates of

both the plain text and code copies of such messages to the message

center for file.

(2 ) The chief of the radio section is responsible for deciding the

necessity for a message of the above type originating at his station .

(3) If the contents of themessage do not permit encoding in the

radio service code they will be sent to the message center as in b

above.

d . Messages encoded in the Radio Service Code received at a radio

station will be decoded sufficiently at that station to determine to

whom they are addressed. If addressed to other than the radio sta

tion , the decoding will be stopped and the received copy sent in the

usualmanner to the message center. If addressed to the radio sta

tion the decoding will be completed , the decoded copy delivered to

the addressee, and the original received copy then sent to themessage

center, marked " Decoded and copy furnished addressee.”
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the - - - - - -
Organization )

-
-

-
-

-
-

-
-
.
.

34. All messages will be treated as strictly confidential by all per

sonnel. All messages other than those encoded in the Radio Service

Code ( R . A . D .) , received at a staion and addressed to that station ,

will be delivered to the message center immediately.

35 . A radio station will transmit only such messages as are fur

nished or approved by its message center (except signal service

messages). Such messages bear this remark " Send this message to

- - - . . .” The operator must know the call sign

of the designated unit and call it by its own call sign . The words

in plain text (such as 27th Infantry, 1st Brigade, 8th Division ) desig

nating the organization , are not transmitted , as this would at once

indicate to an enemy the organization opposing him . If there is a

further address it is contained in the text of the message which has

been encoded and the operator need not know or care anything about

that. He must know only to what headquarters themessage goes.

36. Normally all messages to be transmitted by tactical nets are

sent in code. The encoding and decoding will be done by the mos

sage center except as noted in Par. 33. Messages are sent in plain

text only under orders from the commanding officer of the head

quarters which the station serves , when the tactical situation is such

that the information in the message so transmitted can not be of use

to the enemy.

37. A message will consist of the following (see Par. 40) :

a . The heading, which comprises —

( 1) The call.

(2 ) The preamble.

(3 ) The prefix .

6 . The text, which comprises

(1 ) Sender's number .

(2 ) Sender's time or time of origin .

( 3) Type of code or cipher used .

(4 ) Address.

(5 ) Themessage itself .

(6 ) The signature.

38. Heading. . . The Call consists of the commencing sign , the

call sign or signs of the called station or stations, the procedure sign

“ from ," and the call sign of the calling station. The Call should not

be confused with the call up. (See Pars. 44 and 45.)

b . The Preamble consists of procedure signs and call signs indicating

the routing of the message. (See Pars . 70 – 72, 76 , 77, 88 , 95.)

C . The Prefix includes the message center serial number, procedure

signs indicating the type of the message, any instructions regarding

the message itself, and the “ check ” or number of groups or words

in the text.
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d . The heading is separated from the text by the procedure sign

“ BT ” (break or double dash ) .

39. Text. — . The sender's number is the serial number given by

the writer to identify his message. This is not encoded and is

counted as one group in the “ check .” Examples : NR 1 NR 18 .

The sender 's number is separate from the sender 's time by the space

sign II.

b . The sender's time indicates the time the message was written

and is sent in plain English as a group of four figures followed by

“ A ” to represent a . m . or “ P ” to represent p . m .; thus: $ 645A ;

1215P ; Ø31ØP ; 1215A . The space sign II is used to separate sender's

number from sender's time.

c. The type of code if used, is an abbreviation in plain text indi

cating the code or cipher in which the message is encoded . The

space sign II is used to separate type of code used from the first code

group.

Examples:

War Department Telegraph Code would beWTC.

Division Field Code No. 1 would be DFC1.

Radio Service Code No. 2 would be RAD2.

Meteorological Code would be METRO.

Cipher Device would be CD .

40. Example of message. Station AB2 has just received from his

message center a message already encoded to be sent to radio station

CD2 and to be repeated back . The text of the message is “ NR1

1983A DFC4 MONZ PACO HIKO PYNE.” The message re

quires no routing ; hence the preamble is missing .

Having prepared his heading in the spaces provided on the Radio

Message Blank (Transmission ), station AB2 would first " call up "

station CD2. (See Pars. 44 and 45.) After station CD2 has

answered and sent “ K ” (“ go ahead ” ) station AB2 would send as

follows :

rolo
gica

Cod
e

N . : ? Wou
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Commencing

Sign
VE

Call CD2 CD2 Call sign of receiving station

from

Call sign of sending stationAB2 AB2

II - Space sign

R
e
a
d
i
n
g

Preamble (Sent here if message requires routing)

Prefix NR1 Message center serial number

Space sign

Repeat this message back

Space sign

Rush message

Space sign

Number of groups in text is 7GR7

BT Break between heading and text

T
e
x
t

II

NR6 Sender' s serialnumber is 6

Space sign

1003A Sender's time was 10 :03 AM

Space sign

DFC4 Text is encoded in Division Field Code

No. 4

MONZ Message

PACO

HIKO

PYNE

Space sign

End Ending sign

RADIO PROCEDURE SIGNS AND OPERATING SIGNALS

41. In handling traffic hy tactical procedure the International

Morse or GeneralService Code will be used .

42. Punctuation marks and other signs. - Wherever a bar is placed

over two or more letters the combination is sent as one signal without

a space between the letters ; for example :

AR (the ending sign ) would be sent . - . - . and not . - .

43. Army Procedure Signs consist of single and two character

signs.

AR
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SINGLE -CHARACTER SIGNS

Sign Equipment Meaning Paragraph

E ( 10 times)---

F - - - - - - - -

G -- -- -

IMI. .

- - - -

Unknown station - - - - - - - - -

Ending sign (written) AR .

More to follow - - - - - - -

Double dash or break signal

(written ) + .

You are correct - - -- -

Ordinary message- - - -

Erase . - -

Not to be acknowledged .- - - - - - -

Repeat back . . - - -- 43, 45, 56,

“ Repeat” or “ I am about to re

peat” .

Go ahead . - - - - -

Relay the following via -- --

Nothing received

Rush message- - -

Priority or emergency message- -

Wait - -- - - - - -

Received . --

Transmit following to - - - 43,45, 61,68

From . 69

Finish (no reply desired ) - - - - 39, 41, Ex.

2 ; 55 (h ) ;

Commencing --- - - 13, 18, 71

I am being interfered with by 48,73

other radio work .

I am being interfered with by 19,74

static .

Oblique stroke ()) - - - - - - -

Acknowledge

When a comma appears the word

“ COMMA " should be spelled out.

VE . . - - - - -

W - - - - - -

X . - - - - - - -

XE. . . . . . . .

Y . - -- - - - --

COMMA
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TWO-CHARACTER PROCEDURE SIGNS

Sign Equipment Meaning Paragraph

GR - - - -

II. - - -

Groups or words- - - - - - -

Space signs, used to separate the

component parts of theheading,

to separate procedure signs, to

separate code groupswhen neces

sary .

Number - -

Words or groups after- - - - - -

NR . - - - - - - - -

WA - - - - - - - - - - - - -

RADIO OPERATING SIGNALS

ENCODING SECTION

Sign Meaning Paragraph

ZLL

ZRY

ZXE

ZLZ

ZIO

ZXY

ZMR

ZMB

ZUU

CODE FOR COMMUNICATIONS OFFICERS AND UNIT COM

MANDERS

Battalion Communications Officer .

Regimental Communications Officer

Brigade Communications Officer .

Division Radio Officer - -

Division Signal Officer . .

Battalion Commander - - -

Regimental Commander -

Brigade Commander - - - -

Division Commander - - -

(Note . - For use of the above with ZZG and ZER,

see par. 41.)

MESSAGES

Have the following to transmit, or (Have messages

for - - - - - - - -

Have nothing to transmit to any station in the net

Have you anything to transmit ? - -

Transmit your message to - - - - - - -

What class and to whom are your messages .

May I transmit message to - -

Have message ( s) for you . - -

ZAR

29, 30 , 32, 48

- - - - -
ZBJ

ZAQ

ZZH

ZFD

ZFG

ZTF

31,32

18,60

NETS

1
1

1
1

1
1

ZLV Net Call Sign all stations stop transmitting and copy - - 32, 36 , 39, 41

ZZC Net is controlled . .

ZLP Is net controlled ? ..

ZZD Net is directed .

ZYO Is net directed ? - - -

ZZF Net is free . - -

ZRN Is net free ? . - -

ZFF Net Command Station ( N . C . S .) ...

ZDF Secondary station . - - -

ZER Take command of the net until I come in

ZKL Will you take command of the net ? . - - -

ZES Take command of the net until - - - - - - o 'cloc

ZZG I take over command ofnet (byauthority of

ZBD Act as N . C . 2 . - - - .

ZVL | Go to the net wave length - - - - - -
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RADIO OPERATING SIGNALS— Continued

ENCODING SECTION - Continued

Sign Meaning Paragraph

NETScontinued

1

ZZA

ZMQ

ZZB

ZIJ

ZBC

ZLU

ZMA

Station reports into the net ready to function - - - - - - - -

The following stations are now in the net -- - - -

Station ceases operation temporarily for - - - - - -

Have you heard - - - -- - - - in the net ? - - - - -

- - - - - - - - is (are) not in the net - - - - - -

Permission granted to engage in internet traffic. - - -

Request permission to engage in internet traffic . - - -

0
0
1
I
N
O

1

w
w
w

1

2

ZPB

ZPA

ZLX

ZRH

ZBV

ZBQ

ZBP

ZKH

ZGH

ZWN

ZYU

ZMP

ZJF

TRANSMISSION

Affirmative , Yes . - -

Negative, No, Not - - - - -

Close your station . - -

Shall I close station ?

Reception very bad . Send each group

Send slower - - - - - - - -

Send faster - - - - - - - -

Increase your wave length - - - - - - meters _

Decrease your wave length - - - - - - meters

Shall I stop sending ? - - - - - - - - - - - -

| Stop sending - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

What is my signal strength ? - - - - - -

Your signals are strength ( - - - - - -) - - - - - - - -

NOTE . — The above procedure signs are those re

quired for ordinary net operation and should be

memorized . For additional operating signals see

Radio Service Code No. 2 or subsequent codes .

O
N
I

I L
O
V
I

DECODING SECTION

ZAQ Have you anything to transmit? - - - - - -

ZAR Have the following to transmit, or (Have messages

for . - - - - - - - - -

ZBC is (are) not in the net . - -
ZBD Act as N . C . 2 .

ZBJ Have nothing to transmit to any station in the r

ZBP Send faster . - - - -

ZBQ Send slower - - - - -

ZBY Reception very bad ; send each group - - - - -times

ZDF Secondary station .

ZER Take command of the net until I come in . .

ZES Take command of the net until . - - - - - o ' clock .

ZFD What class and to whom are your messages?

ZFF Net Command Station ( N . C . S .) - - - - - -

ZFG May I transmit message to - - - -

ZGH Decrease your wave length - - - - -meters .

ZIJ Have you heard . - - - - _ in the net ? - - -

ZIO Division Signal Officer - - - -

ZJF
Your signals are strength - - - -

ZKH Increase your wave length - - - - meters

ZKL Will you take command of the net? .

ZLL Battalion Communications Officer .

ZLM | Go to your station wave length . - - -

ZLP Is net controlled ? - - - - - -
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RADIO OPERATING SIGNALS - Continued

DECODING SECTION - Continued

Sign Meaning Paragraph

ZLU

ZLV

1

Permission granted to engage in internet traffic .

Net call sign ; all stations stop transmitting and copy
ZLX Close your station

ZLZLDivision Radio Officer . .

ZMA Request permission to engage in internet traffic .

ZMB Brigade Commander - - - -

ZMP What is my signal strength ? . .

ZMQ The following stations are now in th

ZMR Regimental Commander . .

ZPA Negative, No, not - - - - - - - - - - -

ZPB Affirmative, Yes - - - - - - - - - - - - - - - - - -

ZRH Shall I close station ? - - -

ZRN Is net free ? . - - - - - - - -

ZRY Regimental Communications Officer

ZTF Have message (s ) for you . - -.

ZUE Change net wave length to . .

ZUU Division Commander - - - - -

ZVL Go to the net wave length . - - - -

ZWN Shall I stop sending ? - - -

ZXE Brigade Communications Officer -

ZXY Battalion Commander - - - - -

ZYO Is net directed ? - - - - - - - - - - -

ZYU Stop sending - - - - - - - - - - -

ZZA Station reports in net ready to function .

ZZB Station ceases operation temporarily for .

ZZC Net is controlled .

ZZD Net is directed . - - - - - -

Net is free - - - - - - -

ZZG I take over command of thenet by authority of

ZZH Transmit your message to . . .

moto

1
1

1
1

ZZF

1

CALLING UP- ANSWERING

44. a . The “ call” consists of the commencing sign , call sign , or

signs of the called station or stations, the procedure sign V , and

the call sign of the calling station . The call forms part of the heading

of a message. (See Par. 38 .) The call also is part of a " call up."

b . The “ call up ” consists of the “ call ” followed by someprocedure

sign , which in itself is a message to the called station , together with

the ending sign .

c. No station will call up any other station without also trans

mitting some procedure sign explaining the reason for the call up.

If a station can hear its call sign, it also can hear the procedure sign

following the call.

d . Frequently the procedure sign in the call up is ZTF or ZAR,

which in directed or controlled nets is followed by the designation of

the message waiting for the called station, or waiting to be sent.

In the following examples TS1 will be used as the call sign of the

transmitting or calling station .
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RS1, RS2, RS3, etc ., will indicate the call sign of the receiving

or called stations.

Each station is furnished by the Signal Officer with its own call

sign as well as those of all other stations in the net, the net wave

length, and call signs and wave lengths of such stations in adjacent

nets as may be necessary .

e. In order that theremay exist an interval during which a station

having some urgent reason for desiring to transmit may do so, the

following general rule will govern : “ No station will transmit for a

period of one-half minute after the end of a previous transmission

which requires no answer or acknowledgment, except in the following

cases :

( 1) To transmit the net call.

( 2 ) To report a priority message.

(3 ) To report out of the net.”

45 . Method of calling up. - A station wishing to “ call up " another

station will send the “ commencing sign ” once , followed by the call

sign of the station called , transmitted twice, the sign “ from ” trans

mitted once, its own call sign transmitted twice, and some procedure

sign or signs explaining the reason for the call up repeated twice,

followed by the “ ending sign .”

Example

VE RSI RSI V TS1 TSI II ZTF ZTF II AR

Where two ormore procedure signs, call signs, or words are used in

an original " call up ” after the “ call ” the following rule will govern

their repetition :

a . If a procedure sign requiring an additional sign or signal to com

plete its meaning is used, they will be sent as follows:

Example

VE TS1 TSI V RS1 RSI II ZFG RS2 II ZFG RS2 II AR

b . If the information given in the call up is rather lengthy, it will

be sent as follows:

Example

VE NCI NCI V TSI TS1 II ZAR

ZAR II ONE P TWO D RSI II AR

In order to avoid undue interference with other stations in the net,

the following rules will govern calling up a station known to have

been in thenet :

(1) If the receiving stations fail to answer the first call up, it will

be repeated once .
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(2 ) If the receiving stations fail to answer this second call up, the

chief of section will ascertain by telephone whether the called

station can hear the call up and whether he is replying. If the called

station can not be reached by telephone, the nearest radio station

will be requested to determine by radio or telephone if the station

called is working. If the station called is in the net and working

but can not be reached by the station calling , the messages will be

relayed through a station which can reach the called station . If it

is impossible to ascertain by radio or telephone whether or not the

station called is in the net, the calling station 's message center will

be notified, and it will either authorize this message to be transmitted

“ blind ” or state that some other means of transmission will be

depended upon , or will direct the radio station to continue calling.

(3 ) If the transmission “ blind " is authorized , the station transmits

themessage twice (see Par. 82), omitting F , and changing VA to AR .

This method carries no assurance that themessage had been received ,

but if the receiving station can receive but not transmit it will receive

themessage before it can be transmitted by any other means. Mes

sage centers directing this method of transmission immediately trans

mit it by some other means.

(4 ) If the message center directs that calling be continued , the

radio station will not call more often than once in five minutes, and

will keep all its other traffic clear.

46 . Method of answering a call up. - A station hearing its own call

sign being transmitted by another station will answer by transmitting

the commencing sign once, the call sign of the calling station twice,

followed by the sign “ from ” and its own call sign transmitted twice.

This will be followed by " go ahead ” sign or any other instructions

made necessary by the procedure sign in the original call up .

Examples

VE TSITSI V RS1 RSI II Q

or

VE TSITSI V RS1 RSI II ZBQ II Z II K

PROCEDURE IN TACTICAL NETS

47. There are two types of nets as follows:

a . The ordinary net, in which all sets work on the samewave

length and in which only two stations can communicate

at the sametime.

6 . The SCR -77- A Net which is one composed of that set or

sets of similar operating characteristics . Allstations with

in the net do not work on the samewave length, butthe

net has assigned to it a band of wavelengths or tuner set
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tings and within that band each station has its individual

wave length or tuner setting. In this type of net the

number of stations which may work at one time is equal

to the total number of stations in the net divided by

two.

48. Either of the above types of nets may be operated with regard

to the handling of traffic in one of three ways: As a Free Net, a

Directed Net, or a Controlled Net.

49. A Free Net is one in which the secondary stations intercom

municate without obtaining permission or instructions from the

N . C . S .

50 . A Directed Net is one in which a secondary station must first

call up and obtain permission from the N . C . S . before transmitting

any message or signal to any other station in the net. Permission

granted by the N . C . S . to a secondary station to transmit messages

covers all transmissions concerning such message until the receiving

station or stations finally acknowledge for same. In the absence of

orders to the contrary a Directed Net will always be used .

51. A Controlled Net is one in which a secondary station will not

transmit any signal whatever, without first being called by the

N . C . S . and directed to do so except:

(1) To report a PRIORITY message,

(2 ) To report out ofthe net, or

( 3) To transmit the net call for the following purposes : To

report into the net ; to change the N . C . S .

(See Pars. 55 and 68.) A controlled net is used only in instances

where the tactical situation demands its use or in cases of confusion

or disorder in the net. Controlled nets operate under an “ order of

operation .”

52. The order of operation in a controlled net is specified by the

signal officer when the call sign cards are prepared, in that all stations

answer the net call in the order in which the call signs appear on

their call sign card . The communications officer preparing these

cards is responsible that the call signs appear on all cards for the

same net in the same order . This arrangement makes the order of

operation automatic .

53. In some nets under certain conditions there are stations

which engage more often in inter-net traffic than others and in such

nets it may be desirable to change the order of operation from that

automatically provided. In such cases the N . C . S . will issue an

order approved by its signal officer, to be included in the special

radio instructions of Signal Operation Instructions, designating the

order in which stations answer a net call. Stations receiving such

an order will number the left margin of their call sign cards to corre
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spond with this order, placing the words " Order of operation ” above

the column of figures .

54. Net calls will be used for the following purposes :

a . To change the type of net operation .

b . To change the N . C . S .

c. For a message addressed to all stations.

d . To establish a net.

e. To designate an N . C . 2 .

55. To establish a net. — In the examples in this section the N . C . S .

will be designated as NCi in order to distinguish it readily, although

in actual practice it will have someother call sign .

The radio station at the senior command post in the net is the

N . C . S . unless otherwise ordered .

Secondary stations, as soon as they are set up and established will

enter the net as shown in the following example:

Example

Station TS1 (a secondary station ) has moved forward into a combat

area with its headquarters and is set up and ready to function . It

listens on its wave length and hears nothing. TS1 calls as follows:

VE ZLV ZLV V TSI TSI II ZZA ZZA II AR

a. If an answer to this transmission is received , it will indicate that

one or more stations of the net are already established , and that the

answering station is either the regular or an acting N . C . S . The

answer to the above transmission should contain procedure signs

indicating the type of net and the stations then in the net, trans

mitted as follows:

VE TSI TSi V RS2 RS2 II ZZF II ZMQ RS3 II VA

Such an answer as the above would indicate that station RS2 had

assumed command of the net in the absence of station NC1; that

the net was free ; and that station RS3 was also in the net.

If RS2 had desired an acknowledgment he would have ended the

transmission by AR instead of VA .

b . If station TS1 receives no answer to its transmission reporting

into the net it will know that it is the first station to be established in

the net and will therefore act as a temporary N . C . S . until the

entrance of NC1 into the net.

c. NC1 will enter the net as follows :

VE ZLV ZLV V NC1 NC1 II ZZG ZZG II AR

If the net is already established each station in the net will answer

the N . C . S . by transmitting :

VE NC1 NCI V TSI TSI II R

except the acting N . C . S . who will include in his answer, procedure

signs indicating the type of net and the stations in the net.
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Example

VE NCI NCI V RS2 RS2 II ZZ

These answers would be made in the order of operation given on the

call sign cards.

The N . C . S . after having received the answers to his net call on

entering the net is then at liberty to continue the operation of the

net as any type of net hemay desire . However , his decision must be

announced to the secondary stations:

VE ZLV ZLV V NC1 NCI II ZZD ZZD II VA

If the N . C . S . on transmitting his net call on entering the net

receives no reply, he will know that he is the first station of the net

to be established and will answer stations which he later hears

reporting into the net as shown previously .

The first station to establish in a net will call the other stations of

the net regularly at least every half hour, until they reply or report

into the net, unless from its log sheet or orders it is known that such

stations will not enter for a certain time.

Nets will always be originally established as directed nets . After

stations have reported into the net and traffic has started , the type of

net operation may be changed as ordered or desired . (See Par. 63.)

Traffic will never be held up waiting for stations to report into the

net. Stations already in the net clear traffic as promptly as possible,

while new stations report into the net between message transmissions.

A secondary station upon reporting in a net and being informed

what stations are in the net and that thenet is controlled ,will acknowl

edge by giving a report of the traffic it has on file.

56 . Free net — Method of procedure. — A net having been established

(see Par. 55) when traffic conditions are very light in a net, may be

operated free.

Example

Station TSi has a message for Station TS2. Station TS1 calls

up as follows:

VE TS2 TS2 V TS1 TSI II ZAR D II ZAR D II AR

Station TS2 replies as follows:

VE TSi TSI V TS2 TS2 II K

Station TS1 then transmits its message. (See par. 40.) Upon

receipt of message, station TS2 acknowledges in the prescribed

manner (see par. 94 ), which ends the transmission.

57 . Directed net - Method of procedure. — The net having been

established by two or more stations reporting in , a station having

messages for a station other than the N . C . S . must always call the

N . C . S . and request permission to transmit .
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Such permission granted by the N . C . S . covers all transmissions

concerning that particular message until the receiving station finally

acknowledges for the same.

The secondary station 's call up of the N . C . S . requesting permis

sion to transmit will indicate the station he wishes to transmit to ,

how many messages hehas for that station, and their class .

Example

TSihas one Rush (OD) and two ordinary messages (D ) for RS1

and wishes to obtain permission from the N . C . S . to transmit

them ; TS1 will call up as follows:

VE NC1 NCI V TSI TSI II ZAR

ZAR II ONE OD TWO D RSI II AR

58. Method of granting or not granting permission to transmit.

The N . C . S . will answer in one of three ways :

VE TS1 TSI V NCI NC1 II K

meaning “ Go ahead and transmit all of the messages you have just

reported to RS1” ; or

VE TSITSI V NCI NC1 II ZZH ONE OD II VA

meaning “ Transmit only the oneOD message to RS1” ; or

VE TSi Tsi V NCI NC1 II Q

meaning “ Wait ; you can not send your message to RS1 now .”

Each station in the net must keep a traffic sheet.

59. Controlled net - method of procedure. - When disorder or confu

sion arises in a free or in a directed net, the N . C . S . should change to a

controlled net. A controlled net should be used only in an emergency

and then only so long as is necessary to return the net to normal

conditions. With partially trained operators who " jam ” the air in

trying to get right of way, it will be found that a controlled net in

the end clears traffic more rapidly than other types of net operation.

If several stations are trying " to get the air ” at once and no

traffic is going through in a free or directed net, then NC1 should

change to a controlled net.

During one ofthe one-half minute silent intervals he will send :

VĚ ZLV ZLV V NC1 II ZZC ZZC II ZFD ZFD II AR

Secondary stations in the net upon receipt of above acknowledge

to the N . C . S ., according to the order of operation (see Pars. 52 and

53), as follows:

VE NC1 NCI V RSI RSI II ZAR II one P

RS3 II one OD RS4 II AR
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The N . C . S . replies as follows:

VE RSI RS1 V Nci NCI II R

All stations in the net as they receive these reports of traffic

tabulate them on their traffic sheet in the manner given below .

Secondary stations will not receive a report of the traffic the N . C . S .

has on file . Secondary stations will check off the messages on their

traffic sheet as they are transmitted. When the N . C . S . goes out

of the net the N . C . 2 or any other secondary station can assume

command of the net without requiring a report of traffic until that

already reported is cleared .

a . Example No. 1 shows the form for a traffic sheet used in the

dispatch of traffic in a controlled net.

b . In this example the number of lines placed opposite the call

signs in the columns headed P , OD , and D indicate the number of

messages of that particular class from one station to another. Thus,

station XA1 has one OD and three D messages for station XD1

which were reported at 8 .02 a. m .

TRAFFIC SHEET FOR CONTROLLED NETS

Net Date

Classofmessage Time

From | TO Remarks

OD D Reported Permission granted

111

XB1

1

XA1 XB1

XAI XD1

XA1

XB1 XC1

XB1 XD1

XCI XA1

XD1 XC1

XDI XB1

8 :02 A

8 :02 A

8 :04 A

8 :04 A

8 :04 A

8 :07 A

8 :10 A

8 :10 A

EXAMPLE NO. 1

Chief operator

c . Themanner in which the N . C . S . will dispatch his traffic will be

influenced by many factors. Suppose all stations in the net are

working on the same wave length ; then only one message at a time

may be transmitted . If, however, each station has a separate wave

length, then theremay be transmitted at the same time one message

for each pair of stations provided the traffic reported is evenly

distributed
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(1) All P
menofore any OD or D messa raffic sheet will be

The following general rules will always be followed in dispatching

traffic :

(1) All P messages tabulated on the traffic sheet will be

cleared before any OD or D messages are sent.

(2) All OD messages tabulated on the traffic sheet will be

cleared after all P messages have been transmitted.

(3) D messages will be cleared when all other messages have

been sent.

(4 ) Messages of the same class will be cleared in the order in

which the stations atwhich they originate appear in the

order of operation .

(5 ) Priority messages reported by secondary stations between

the general reports by all stations of traffic on hand will

be cleared in the samemanner as those reported at the

regular time.

(6 ) When a message must be relayed by one of the stations of

the net, the N . C . S . will grant permission to the second

ary station of origin to transmit the message to the

relay station which the N . C . S . will designate. The

N . C . S . will enter the message on his traffic sheet as

having been reported by the relay station when he hears

the relay station acknowledge receipt to the secondary

station of origin . The message will then be cleared

from the relay station in the usual order .

(7) Messages which for any reason can notbe sent will be so

noted in the column headed " Remarks” on the traffic

sheet.

In the column headed “ Permission granted ” the time permission

was granted will be noted and at the same timethe verticalmark in

one of the columns headed P , OD or D indicating the message for

which permission has been granted will be canceled by an oblique

line through it. Where a station has more than one message for

another the time that permission is granted for each message will be

entered successively in the column headed “ Permission granted ” and

on the line indicating traffic between these two stations.

Example No. 2 shows the traffic sheet of Example No. 1 as it would

appear with all traffic cleared .
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TRAFFIC SHEET FOR CONTROLLED Nets

*** Net Date

Class ofmessage Time

Remarks

P OD D | Reported Permission granted

1

A
H

XB1 8 :02 A

I 111

8 :47 A

8 :58 A

8 :31 A

9 :03 A

XA1 XD1

XBI XA1

XB1 Xci

XBI | XD1

Xci XA1

XD XCI

XD1 XB1

8 :12 A

8 :23 A

8 :51 A

8 :27 A

8 : 15 A

8 :35 A

8 :40 A

8 : 20 A

9 : 16 A

8 :02 A

8 :04 A

8 :04 A

8 :04 A

8 :07 A

|| 8 :10 A

| 8 :10 A

9 : 10 A

EXAMPLE NO. 2

Chief operato

RS
2

After having received all reports and having tabulated all traffic

the N . C . S . will study his traffic sheet and grant permission to

stations for the transmission of messages. If any station in his net

fails to report, the N . C . S . will call that station individually , and

announce that the net is controlled, and obtain a report of its traffic .

The N . C . S . directs transmission of the messages reported as

follows:

VE RSI RSI V NC1 NCI II ZZH RS3 II K

This authorizes RS1 to transmit all the messages he reported

above.

If there were P messages reported from other stations, NC1would

have sent

VE RSI RS1 V NC1 NCI II ZZH P RS3 II K

This permits RS1 to transmit only his P message.
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When all traffic covered by the original call is completed or when

traffic has been transmitted for so long a period that other important

messagesmay have been filed, the N . C . S . will again call for a report

as follows:

VE ZLV ZLV V NCI II ZFD ZFD II K

The secondary stations reply in the order of operation as before.

The net remains controlled until orders are issued changing its method

of operation ; hence ZZC does not have to be repeated in this trans

mission .

60. SCR - 79 - A net — Method of procedure. - Procedure in this net

differs from other procedure in that groups of two stations within a

net may communicate at the sametime without interference . In a

net which operates on a single wave length only one station is able

to transmit at a time. Breaking of the transmitting station in

SCR -77 - A nets may be done in the samemanner as on an ordinary

telegraph line. Net calls can not be used with this set. In all

other cases the same rules and methods that are prescribed elsewhere

in this procedure apply to the SCR -77 - A net in the use of procedure

signs.

61. Calibration of the SCR - 77 - A set. — On entering a net a secondary

station will place his set on the “ Stand by position and gradually

go over the tuner settings (wave length band) of his net, listening to

the traffic of the net. After locating the N . C . S . he will call it the

first time it is silent and report into the net in the usual manner.

After reporting to the N . C . S . the secondary station will return to

“ Stand by " and adjust his screw -driver condenser so that he actually

gets the N . C . S . on the tuner setting which has been assigned to it.

Use of the SCR -77- A break -in feature. — With this set a receiving

operator may break the transmitting operator at any timeby simply

opening his key, or on some of these sets by making a series of

dots . This is made use of as follows:

Station RS1 is receiving from TS1 and due to some cause misses

a letter or a group of the message. RS1 opens his key and waits a

moment. TS1 notes the disappearance of his transmitted signals in

his head set and closes his key . RS1 then transmits:

VE TSI V RS1 RSI II IMI WA XOM II K

meaning the group XOM was the last group received . (See Pars . 85

and 101.)

62. No net call for SCR -77 - A set.-— No net call can be used with

the SCR -77 - A set. This arises from the fact that if three or more

stations are on the same tuner setting, interference is so great that

none of the sets can hear anything. This is the reason why sets
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desiring to call another station go on “ Stand by " when they listen

to ascertain whether a station they desire to call is working or not.

If it is desired to reach all stations in the net , the operator should

work with each one separately and permit the others to go ahead

with their traffic until it is desired to call them .

63. Changing from one type of net operation to another. - Iffrom any

cause the N . C . S . desires to change from one type of net operation

to another, he will do so by transmitting the net call followed by the

conventional signal (or procedure sign) indicating the type of net

operation that it is desired to use. Upon the receipt of this, the

secondary stations will acknowledge in the “ order of operation ”

appearing on their call sign cards. (See Pars. 42 and 53.) In the

event one or more secondary stationsfail to acknowledge, the N . C . S .

will transmit to them individually the change in the type of net.

Example

Station TSi (the N . C . S.) desires to change from a controlled to a

directed net. He calls the net as follows:

VE ZLV ZLV V TS1 TSI II ZZD ZZD II AR

Upon receipt of this the secondary stations acknowledge in the

prescribed manner. Had he sent VA , they would not have acknowl

edged .

64. To report out of a net. — A station knowing that it will be silent

for a definite length of time, due to moving forward or other cause,

will always report this fact to the N . C . S . promptly , giving the

approximate duration of time the station will be out of the net.

(See Par. 15 and ZZB in Par. 43.)

Example

Station TS1 is working in a net and about to move forward .

TSi desires to inform his N . C . S . that he will be out of the net

about one hour. TS1 calls up NCi in the usual way, as follows:

VE NC1 NCI V TS1 TSI II ZZB ZZB II one hour II AR

65. Transmissions between stations in different nets of the same

type. — Transmissions between stations of different nets of the same

type of set are governed by the following rules :

a . Net command stations of adjacent nets of the same type will

control intercommunication between their respective nets .

b . In all cases permission will be obtained from the originating

station's N . C . S . to enter the adjacent net ; the calling station will

change to the wave length of the adjacent net, ascertain that he will
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not disturb that net, and call the N . C . S . of the net, requesting

permission to transmit his message. When permission is granted,

he will call the station for which he has a message. When finished,

he will report back into his own net.

Example

TSi has a message for RS1 in another net.

TS / NC I

XB3

RS / (NCS)

RO7

Transmitting station TSi calls up his net control station (NC1)

and asks permission to engage in internet traffic :

VE NC1 NC1 V TSI II ZMA ZMA II AR

NC1 answers:

VE TSI TSi VNCi NC1 II ZLU II AR

TS1 then changes his wave length to that of the other net and

ascertains thathe will not interfere. He then calls XB3 the N . C . S .

of the adjacentnet as follows:

VE XB3 XB3 V TSi TSI II ZMA ZMA II AR

XB3 answers:

VE TSi TS1 V XB3 XB3 II ZLU II K

Or if traffic is heavy XB3 may inquire further. (See par. 58 .)

TS1 then calls RS1 and transmits his message in the ordinary manner.

XB3,who has followed the transmission, knowswhen TS1 is through ,

but NCi on another wave length does not know he is through ;

hence TS1 reports to his own N . C . S . when he returns to his own

net after ascertaining that he will not disturb traffic ; thus:

VE NCI NCI V TSI TSI II ZZA ZZA II AR
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This procedure for internet traffic will be followed no matter what

the type of operation in either net.

66 . Designating an N . C . 2 . - As soon as a net is established the

NC1 will designate an N . C . 2 . This N . C . 2 so designated should ,

if possible, be centrally located in the net and known to have a good

set and competentoperators.

Examples

NCi designates RSI as N . C . 2 thus:

VE ZLV ZLV V NC1 NCI II ZBD RSI II ZBD RS1 II AR

Stations acknowledge receipt in the order of operation . If the

stations are working well, NC1 can use VA and no acknowledgment

will be made.

When the N . C . S . disappears from the net for over half an hour

and can not be found, and an inspection of the log sheet shows that

the N . C . S . has not reported leaving the net , the N . C . 2 will take

command of the net. However, if the net is being operated as a di

rected or controlled net and the absence of the N . C . S . is delaying

the transmission of traffic, the N . C . 2 will at once take command.

(See par. 59 for use of traffic sheets in case the net is controlled .)

Example

VE ZLV ZLV V NC2 NC2 II zzz ZFF II ZZG ZFF II AR

If all the other stations are known to be working VA could be used .

67. Reasons for changing N . C . S . - Itmay be necessary at any time

to change the N . C . S . for the following reasons :

a . The N . C . S . may have to leave the net for a considerable

period .

b . The communication officer may desire to give other secondary

stations practice in commanding the net.

C. The N . C . S . may not have power enough to reach all stations

in the net while some other station has the power to reach all of

them .

d . The N . C . S . may have poor operators or an insufficientnumber

of operators on account of casualties.

e . The unit commander may be temporarily at the headquarters

of a subordinate unit and desire to direct combat operations by

radio from that station .

68. Method of changing the N . C . S . — There are three cases so far

as operators are concerned :

Case I — Where the N . C . S . orders a secondary station to

take command of the net.
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Case II — Where a secondary station is ordered to take com

mand of the not without the N . C . S . having been previ

ously told.

Case III — When the N . C . S . can not be found in the net.

(See par. 39.)

Examples

Case 1.— NCI orders secondary station RSI to take command of

the net by transmitting :

( 1 ) The net call.

(2 ) His own call sign .

(3 ) Call sign of station which is to take command .

(4) Code group for “ Take command of the net."

(5 ) Code group for the authority, as follows:

VE ZLV ZLV II NCI NC1 II RSI

ZFF ZXE II RS1 ZFF ZXE II AR

RS1 acknowledges by transmitting :

(1 ) The net call.

(2) His own call.

(3) Code group for “ I take over command of the net by

authority of.”

(4 ) The authority .

VE ZLV ZLV V RS1 RS1 II ZZG ZXE II AR

Stations other than the former NC1 acknowledges transmission by

transmitting R to RS1 according to the order of operation .

If all stations are known to be working well, RS1 could have ended

his transmission with VA .

Case 11. - RS2 is ordered to take command of the net by thebri

gade commander who has arrived at the headquarters of RS2.

a . If the brigade commander has a P message to be sent at once,

RS2 will obtain silence in the net, if it does not exist, by sending

VE ZLV ZLV II RS2 RS2 II VA several times during the next

one-half minute silent interval, until the net is silent. (See par. 66 .)

When the net is silent he will send :

VE ZLV ZLV II ZZG ZMB II ZZG ZMB II VA

This tells all stations in the net that he has taken command of the

net, by authority of the brigade commander , and that they are not

to reply. He then transmits his P messages.

6 . As soon as the emergency passes, or as soon as possible, he again

sends the net call and announces that the net is controlled , directing
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them to report their traffic , or that the net is directed or free, so that

other stations may clear their traffic.

c. Before the brigade commander leaves that headquarters, or

when it is apparent that the emergency is entirely over , the operator

or the chief of section will ascertain whether command of the net is

to be returned to the NC1 or not.

RELAYING MESSAGES

69. There are two distinct cases in which radio messages are re

layed in tactical units :

Case 1 . - Relaying messages between two stations in the samenet,

or between stations in different nets of the same type where the

relaying, transmitting, and receiving stations are one and the same

station :

a . Where these stations are in the same net and so located that

the distance is too great for one station to reach the other station ,

the N . C . S . will specify the station or stations which are to relay

messages to those inaccessible to other stations in the net.

b . For transmission of messages between stations in different nets

of the same type, where relay is required, either in the net of origin

or in the net of destination , the arrangements for stations which are

to do the relay work willbemadeby the N . C . S . of the nets concerned ,

subject to approval of their radio officers. (See Par. 88, wheremore

than one relay point is required.)

70. Instructions for relaying messages in Case 1.

( 1) The transmitting operator at the station of origin will :

a . Insert “ T ” in the proper space in the preamble of his message.

(See Par. 69.)

b . Insert the call letters of the station of final destination .

C. Insert “ G ” in the prefix of the message.

(2 ) The receiving and transmitting operator at the relay station

will :

a . “ Repeat back ” themessage.

b . Send the original copy to themessage center ,marked “ Message

received for relay.”

c. Write a new heading at the bottom of the carbon copy, inserting

call sign of station called, “ V , ” his own call sign , “ V ” (original

from ), followed by the call sign of the station of origin , and copy

the balance of the prefix just as he received it.

d . Transmit themessage.

(3) The message center at the relay point is responsible:

a . That this " message for relay ” is decoded .

6 . That if there are undecodable groups, repeats are asked for.

C . That corrections received are forwarded to the station of final

destination .
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d . That, if of sufficient importance, the message is also sent by

some other means.

71. Case 2 . Where the message is addressed to a station in a net

having a different type of set than the sets in the net of origin , and

requires that the message be transferred by messenger from a radio

station in one net to another radio station of the sameheadquarters,

which uses a different type of set in another net, there will betwo cases:

a . Where the call sign of the station of final destination is known.

b . Where it is unknown.

72 . Instructions for relaying messages in Case 2.

(A ) If the call sign of the station of final destination is known :

a . The radio operator will insert “ T ” in his preamble, and in

the following space the call letters of the station of destination , and

“ G ” in the prefix.

b . The receiving operator copying the “ T ,” followed by a call

sign, will know that this is a relayed message, and will ascertain

from his call sign card the name of the station and the net it is in

and send the carbon by messenger to the proper radio station at

his headquartersmarked " Message received for relay. "

XYZ H2M

Brigode · Net

BLY

Division

GBD

Net
N OWN

70 - 22

C. The original copy will be sent to the message center with the

notation “Message received for relay. Copy sent to - - -

radio station ,” giving the nameof the station.

d . The relay message center is responsible that the message is

decoded ; and that if undecodable that the necessary repeats are

obtained , and the message at the relay radio station corrected . It

will also ascertain from the text of the decoded message whether any

additional means of transmission is required .

e . The operator at the relay transmitting station will make out

a new heading on the bottom of the blank and enter in the preamble

“ V ” (originally from ) followed by the call sign of the station of

origin taken from the heading, followed by the prefix copied from

the original heading .

f. Transmit the message with the new heading.

XY3 has a message for GBD which must be relayed through

H2M and BLX , the two latter being stations in different nets at

the sameheadquarters.
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Preamble

Heading of XY3:

VE H2M H2M V XY3 II T GBD II
Call

NR7 II GII OD II GR II
Prefix

H2M sends the message to BLX by messenger.

Heading of BLX :

VE GBD V BLX II V XY3 II
Call Preamble

NR7 II G II OD II GR II

Prefix

This shows the operator and message center at station of destination

from what station the message originally came.

73. ( B ) If the call letters of station of destination are unknown,

the originating message center will encode the address in the text of

the message immediately after the group indicating the type of

code used . It will require the message to be repeated back. For

such a message the transmitting and receiving radio operator will

not know it is to be relayed, and the receiving message center, when

decoding, will immediately understand that the message is to be

relayed and take the necessary steps to have it done.

ILLUSTRATIONS OF THE USE OF PROCEDURE SIGNS

74. AA. — The " unknown station ” sign is used when a station

hears its call sign being made, but can not make out the call of the

calling station :

Example

RSi hears its call sign being made but is unable to determine the

origin .

RS1 will then transmit:

VE AA ĀA V RSI RSI II K

75 . AR. The “ Final or Ending " sign is used after every trans

mission which does not end with one of the procedure signs “ B ”

“ C ," " R ," " Q ,” or “ VA.” When so used , it means “ This is the

end of this particular message or transmission .” It may be used

thus :

Example

TS1 calls up RS1, stating he has a message for him and finishing

with the " ending sign ” AR, thus:

VE RSI RSI V TSI TSI II ZAR ZAR II one OD II AROne
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76. B . — The procedure sign “ B ” is used in the heading, if the

message is a long one, to indicate that transmission willbe in groups.

When used in this case, it is followed by figures to indicate the

number of groups in each part of the transmission . When used at

the end of a transmission it means “ More of this samemessage to

follow ."

77. B . — The letter “ B ” followed by a number is used as the

procedure sign to signify “ Following number of groups sent now .

More to follow .” The number after the letter indicates the number

of groups sent. The total number of groups in the message must

also be indicated when “ B ” is sent as a part of the heading.

When used by itself “ B ” indicates “ More to follow ."

TSi has a long message of 32 groups for RS1 and decides to send

only the first 10 in the first transmission . TS1, after calling up

RS1 and receiving the “ go ahead ” sign, would proceed as follows:

VE RSI RSI V TSi TSI II NR6 II D II

| GR32 II BỊ XE 18 NR4 II 1881A II DFC1

II XNO POY RTZ MNZ RSO PNT ZKS II B

Station RS1 would acknowledge as follows :

· VE TSITSI V RSI RSI II RI XE 10

Upon receiving the above, TS1, after deciding to send 10 more

groups, would transmit :

VE RSI RSI V TS1 TSI II B 11 XE 20 BT FLX

TRO MOP XFK RSN POS RPT NKO ROL TSZ II B

Station TSi after getting the above receipt would send the re

maining groups as follows:

VE RSI RS1 V TS1 TSI II B 21 XE 32 BT XTN

MZO XPX TRN MIS HIM POR TNW XRB CDF

FPN TRX IIAR

Station RS1, receiving the groups from 21 to 32, inclusive, would

now acknowledge the entire message, it not being necessary to

acknowledge the groups from 21 to 32 .

Station RS1 would transmit :

VE TSI TSI V RS1 RSI II RNR6 II AR

78. BT. — The “ Break ” sign is used to separate the text from the

heading in all encoded or plain language messages .

Example

The heading of an encoded message is :

VE RS1 RSI V TSi TS1 II NR2 II OD II GR4
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The text is:

NR6 114ØP WTC MZOXI II AR

Theheading and text, separated by the break sign , would be sent

and separated as follows :

VE RSI RSI V TSI TS1 II NR2 II OD II GR4

BT NR6 II 114ØP II WTC II MZOXI II AR

79. C . - The letter “ C ” used by itself signifies “ You are correct”

and refers to the last transmission only . It can also be used as an

ending sign . (See Par. 83.)

Example

Station TS1 having sent a message NR - 23 to RS1, prefixed with

the letter “ G ” (Repeat back ) and RSi having repeated back cor

rectly, TS1 then transmits :

VE si TSI V RSI RS1 II NR23 II C

RSI having received a message not preceded by “ G ” from TS ] ,

but being doubtful about the second group, which was MNOXP,

would transmit :

VE TSi Tsi v RS1 RSi II INT GR2 II MNOXP II AR

IfMNOXP is correct, TS1 would reply :

VE RSI RS1 V TS1 TSI II C

Station RSI would then acknowledge the communication .

80. D . — The letter “ D ” is used by itself in the heading only and

indicates the class of message. It signifies “ The following message

is an ordinary message.”

“ D ” messages are those of the class composing routing reports, or

which permit of a delay equal to the average delay time at that

station . Such messages are filed for transmission by the operator

in order of their receipt.

An operator who cannot get the station of the first “ D ” message

on his file, will get any station he can for which he hasmessages, and

will transmit all that hehas for that station irrespective of their order

in his file .

81. E . ( 10 times ). — The letter “ E ” sent 10 times in rapid succession

is used to erase a word or group incorrectly transmitted . Should a

station in the course of transmitting a message make a mistake in a

word , group, or letter , the “ Erase ” sign must bemade immediately ;

then the last word or group made correctly will be repeated and the

message continued.

The “ Repeat” sign (IMI), the “ Interrogation ” sign (INT) , or the

“ Break ” sign (BT) will not be used to indicate mistakes. The

“ Erase ” sign will be used exclusively for this purpose.
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Example

Station TS1 while transmitting a message the body of which is

“ NR1 8946A DFCI FOR NTA XDN ” makes a mistake on the

group “ FOR .” To correct this TSi transmits as follows:

NRI II 8946A II DFCI II FMEEEEEEEEEE

DFCI II FOR NTA XDN II AR

82. The letter “ F ” is used as a procedure sign in the prefix to

indicate , when a message is sent to a " silent” station , that “ Message

following is not to be answered or acknowledged.”

a . A silent station is one which receives but does not transmit.

Silent stations are announced in orders to all message centers and

radio stations concerned . Silent stations may be used for the pur

pose of deceiving the enemy. When units are relieved the radio

stations of some of the relieving unitsmay be silent for 24 or 48 hours.

If all the radio stations in a division , for instance, were changed in one

night at the same time, no matter how secret the movement of

troops, the new operators on new sets would at once give away to

the enemy the fact that a relief was taking place. The prefix of

messages addressed to silent stations will always include the con

ventional sign “ F ” which adds a double check to insure that no

transmission takes place .

b . This method is also used where it is desired to transmit an

important message to a station , the character of the message being

such that for additional secrecy it is necessary that the enemy not

know the location of the station to whom it is addressed .

c . The use of this method requires that stations know through

other means that the silent stations are working.

d . It affords a method of handling messages in clear, in emer

gencies when transmission in clear is ordered .

e . When “ F ” is used in the prefix , the message will always be

sent through twice .

f. When “ F ” is used in the prefix , stations are not in any case to

ask by radio for repetitions or corrections.

g . Silent stations receiving a message addressed to them acknowl

edge receipt by some other means than radio .

h . The VA sign is always used to indicate the end of a message

or series of messages with " F ” in the prefix .

Example

Station TSi has a message for RS1. Due to the fact that RSI

has secretly moved forward into a combat area and as a “ silent

station ” is not to answer, TS1 would transmit :
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VE RSI RSI V TS1 TSI II NR6 II F II OD

II GR4 BT NR8 II Ø348P II DFCI II XNZ II

IMI II NR6 II F II OD II GR4 BT NR8 II

0348P II FC1 II XNZ II VA

83. G . – The procedure sign “ G ” used in the prefix of a message,

or in connection with a code group,means “ Repeat back .”

The procedure sign “ G ” is placed by the transmitting operator

in the prefix of the heading of a message, when so directed by the

message center, to insure , for the information of themessage center ,

that important messages are correctly received at the receiving

station .

It is also used by the transmitting operator to correct groups

incorrectly repeated back , as shown below . Operators will always

inform message centers when receiving operators have correctly

repeated back messages as ordered by the message center. The

sign “ G ” will be inserted by all operators in the prefix of those

messages which they know are to be relayed . (See Pars. 70 and 72 .)

When repeating back or correcting repetitions, the text or groups

concerned are sent once only , notwithstanding the fact that the

originalmessagemay have been sent twice .

Example

TSi has a " priority ” message for RS1 which is so important that

themessage center had directed that it be repeated back. The text

of this message is “ NR1 II Ø6 % 3A II DFCI II YBZ XKO MOK

ZRM .” TS1 requests RS1 to repeat this message back by inserting

the procedure sign “ G ” in the proper place in the prefix :

TS1 having prepared his heading transmits :

VE RSI RSI V TSI TSI II NR1Ø II G II P II GR7

BT NR1 II Ø693A II FCI II YBZ SKO MOK ZRM

II AR

a , RS1 repeated themessage back correctly. TS1 replies :

VE RSI RSI V TSi TSI II NR1Ø II C .

This completes that transmission .

6 . RS1 failed to receive the group YBZ correctly, but repeated this

as YDZ. TS1 wishes to correct this mistake, and to have RS1

repeat the group . He accordingly transmits as follows:

VE RS1 RSI V TSi TSI II G II GR4 YBZ II AR

RS1 then answers as follows:

VE TSi Tsi v RSi RSI II GR4 YBZ II AR

To this TS1 replies as in (a ).
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84 . GR. - When used in the heading, the procedure sign GR

followed by a number indicates the number of code groups or words

in the text of themessage.

Upon receipt of a message for transmission , the radio operator will

fill out his heading as follows: When he reaches GR, he will count

the separate code groups or words in the text and insert this number

after GR .

The sender 's number counts as one code group.

The sender 's time, if shown , counts as one code group.

Thetype of code, if shown, counts as one code group .

Themessage center arranges these groups and the following groups

of a message, each on a separate code group space on the Radio

Message Blank ( Transmission ) .

85. IMI. - a . The “ Repeat” sign is used during , or immediately

following, the transmission of a message by the receiving operator, to

request a repetition of that part which was not received .

b . When a message is made twice through, the “ Repeat” sign is

inserted between the first and second transmission. In this case the

“ Repeat” sign is immediately preceded by, and followed by, the

“ Space” sign II .

Example

Station TS1 received a message from station RS2 but has missed

the third group. He transmits as follows:

VE RS2 RS2 V tsi TSI 11 IMI GR3 II AR

NOTE . — For use of IMI with Procedure Sign “ F ,” see example, Par. 82.

Formethod in obtaining a repeat of several code groups see WA and XE .

86. INT. — The Interrogation sign (INT) is used in requesting

verification of a portion of a message of which the reception is doubt

ful. In this connection it means " Have I correctly received the

portion of the message which I am repeating back ? ” It questions

the receiving station's own reception of a small portion of a message.

It is also used in the samemanner as the ordinary question mark ,

that is, as a mark of punctuation at the end of a sentence.

Example

Station RS2 is doubtfulabout his reception of 4 groups of a 10-group

message received from Station TS1. He transmits as follows:

VE TS1 TSI V RS2 RS2 II INT (doubtful ' groups) II AR

If station RS2 has repeated the groups correctly, station TSI

transmits as follows:

VE RS2 RS2 V TS1 TS1 II C
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Station RS2, upon the receipt of " C ,” will then acknowledge the

message in the prescribed manner .

In the event that station RS2 did not receive the four groups

correctly , station TS1 will repeat the groups.

87. K . - a . The letter “ K ” as a procedure sign means “ Go ahead

with your message or communication.”

" K ” is used by net command stations as a command to direct

operators at secondary stations to proceed with transmission as

indicated by the procedure sign or signs which precede K . (See

Par. 50.)

It is used by all operators to indicate to another operator that he

should proceed with the transmission which has just been reported .

(See Par. 56 .)

The letter “ K ” is not used in the heading.

The sign “ K ” followed by a number, in an answer, signifies “ Go

ahead ; your signals are of the strength indicated by the number.”

(See " Scale of Signal Strength ” below .)

SCALE TO BE USED TO EXPRESS THE STRENGTH OF SIGNALS

1 . Very faint. 3 . Fair. 5 . Very strong .

2 . Just readable . 4 . Strong.

88. M . — The sign “ M ,” meaning " Relay via " (" Relay by way

of” ), is used in the preamble if a message has to be passed through

more than one relaying station and the correct radio route is known

to the transmitting station .

When " M " is used , the sign “ Transmit to ” ( T ) must also be used

in the preamble . (See Pars. 70 and 72.)

Example

Station TSi has a message for RS1 which is to be relayed through

TS2 and TS3 in that order . The heading would be sent as follows:

VE TS2 TS2 V TSi TSI II M II TS3 II T

II RSi II NR2 II G II OD II GR6 BT

NOTE . — Since thismethod of relaying a message will seldom be required in

tactical nets, no space is shown in the Radio Message Blank (Transmission ) for

it. All operators should , however, note carefully its position ahead of “ T ."

(For further instructions see Pars. 70 and 72.)

89. N . - a . The sign “ N ” used by itself signifies “ Nothing

received.” When a station does not immediately answer a message

which requires an answer , or does not proceed with a message after

“ K ” has been sent in answer to a call up, the sign “ N ” may be used.

b . The sign “ N ” followed by a serial number means “ Message

number - - - - has not been received .”

81



INFORMATION Topic No. 1

Page No. 40 RADIO OPERATOR - PROCEDURE

Example

VE RSI RSI V TSITSI II N II NR8 AR

90. NR . — The procedure sign “ NR ” indicates “ Serial number

- - - - .” It is followed immediately (without space sign ) by the

number. It is written NR .

When used in the heading, thenumber is that of themessage center.

When used in the text, it is the number which the originator used to

identify it and although a part of the text is not encoded. When

used in the textNR with the number following as one-code group .

Both of these numbers are important as a means of identification .

Example

A message which was numbered 3 by its writer was renumbered 16

by themessage center. The prefix of thismight appear:

NR16 II G II P II GR6 BT NR3 II 1896A II FCI II etc.

In requesting repetitions or in referring to a meassage the message

center serial number (the NR in the heading) is the number that is

used to identify themessage and not the originator's number.

Example

RS1 wishes to acknowledge receipt of the above message. He

would refer to this message by its message center number and notby

the originator's number, thus:

VE TS1 TSI V RSI RSI II R II NR16 II AR

91. OD . — The sign OD ” is used in the prefix to indicate " The

following is a Rush message.” This classification of themessage will

be made by the message center and not by the operator. OD mes

sages are usually tactical in character and are sent ahead of all D

messages. When used by itself OD means “ Rush message.”

The operator of station TSi has just received a message from his

message center a message for station RS1 having “ Rush message"

written in the proper space by the message center. After calling up

RS1 and receiving the “ go ahead ” sign “ K ," TS1 transmits :

VE RSI RSI V TSi TSI II NR6 II OD II GR6 BT etc.

92 . P . - The use of “ P ” bymessage centers. — The sign “ P ” is placed

opposite the heading “ Class of message” by the message center to

indicate “ The following is a Priority message.”
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In case two “ P ” messages are filed at the sametime, the one from

the superior headquarters has the right of way . If there are P mes

sages from stations of equal rank, the N . C . S . decides which shall be

transmitted first. It is used by message centers only for tactical

messages which admit ofno delay .

The determination of the degree of importance to warrant the sign

“ P ” is made by the message center only, under orders from the

commanding officer of the unit, with the knowledge that such a

message stops all traffic in the netuntil it is transmitted.

93. Q . — This sign used by itselfmeans " Wait.”

Example

a . TS1 calls RS1, but RS1 is busy and wishes TS1 to wait.

VE TS1 TSI V RSI RS1 II Q

6 . TS1is transmitting a message to RS1 and something happens to

his equipment. RS1 signals :

- - - - - - - - - XNO POX ZOH INZ IIQ

94 . R . — The procedure sign “ R ” means " Message received ."

The procedure sign “ R ” is used :

a . By operators to indicate that they have received the last

transmission .

6 . By operators in connection with “ NR ” to acknowledge the

receipt of a message. Operators will not transmit R to indicate the

receipt of a message unless certain of the accuracy of the reception ,

nor will it be transmitted unless the “ Check ” agrees with the number

of groups " GR - ” indicated in the prefix .

Example 1

NCi having transmitted the controlled net call, has received from

TS1 the following :

VE NC1 NCI V TS1 TSI II ZAR II ONE OD TS3 II AR

Replies as follows:

VE TẢI TSI V NCI NCI II R

Example 2

TSi has received message number 9 from station RS8. TS1

acknowledges as follows :

VE RSS RSS V TSI TSI II R II NR9 II AR

95 . T . - The sign “ T ,” used in the preamble, signifies “ Transmit

following to . . - - -- - - -- - -.” The sign “ T ," when used in the pre

amble, directs that the message be sent to the station whose call

letter immediately follows T .

107448° — 257- 8 83



INFORMATION Topic No. 1
Page No. 42 RADIO OPERATOR - PROCEDURE

(See M , Par. 61, for examples of use of T ; also Pars . 70 and 72.)

96 . V . - The procedure sign “ V ” is used between call signs and

signifies “ From .” (See Par. 45.) When “ V ” is used in the pre

amble , itmeans “ Originally from .” (See Par. 72.)

97 . VA . — The procedure sign VA means “ Finish ” (“ No reply

needed ” ). It is always used to indicate the end of a message with

“ F ” in the prefix . (See Par. 82 -h .) It is also used by operators in

shortening procedure in directed or controlled nets. (See Pars. 55,

63, 66 , 68 .)

98. VE . — The “ Commencing ” sign VE is used as a preliminary

sign before every transmission. (See Pars . 40 and 45.)

99. W . — The sign “ W ” is used by itself to indicate “ Am being

interfered with by another station .” A call sign following the sign

“ W ” and separated therefrom by the space sign denotes that the

interference is being caused by the station indicated .

Example

Station RS1 is prevented from receiving a message from TS1 and

asks for a repeat, thus:

VE tsi TSi V RSI RS1 II IMI II W AR

100. WA. — The procedure sign “ WA ” (. - - . - ) means “ Words

or groups after.” It is used only in conjunction with IMI or INT

and is followed by the word or code group before the one referred to .

Example

RS1has missed the group after RSNTX in a coded message. RS1

transmits as follows:

VE TSi TSI V RS1 RSI II IMI II WA RSNTX II AR

101. X . — The sign “ X ” by itself signifies “ Am being interfered

with by static.”

Example

VE RSI RSI V TSI TSI II X II AR

102. XE. — The procedure sign “ XE ” (written as an oblique

stroke “ /” ) is used to separate two numbers or code groups repre

senting a series, such as 20 /31, which would be read as “ twenty to

thirty-one.”

It may be used with WA in requesting the repetition of certain

code groups.

Example

VE TSI TSI V RSI RSI II ÎMI II WA RSNTX XE GAHOT 11 AR

NOTE. - See Par. 77 for another use of XE.

103. Y . — The sign “ Y ” used by itself indicates “ Acknowledge

last communication.” When followed by a number, the sign “ Y ”

indicates “ Acknowledge message number .. . . ."
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Example

VE RSI RSI V Tsitsi II Y II AR
or

VE RS1 RSI V TSI TSI II Y II NR6 II AR

104. II. — The space sign II is used :

a . Between all parts of the preamble and prefix . (See Pars. 40

and 72.)

b . To separate sender's number from sender's time in the text.

(See Par. 40 .)

c. To separate sender's timefrom the code group in the text. (See

Par. 40.)

d . To separate the code used from the first code group in the text.

(See Par. 40 .)

e. To separate the call from any following procedure signs in the

call up . (See Par. 40.)

f. To separate procedure signs in a call up, where two or more

appear together. (See Par. 45.)

g . To separate each code group in the text where reception is

difficult .

h . Between every two different code groups where code groups are

repeated twice because of difficulty in reception .

GENERAL RULES

a . Where reception is difficult, due to interference or static , opera

tors should not hesitate to request, or Net Command Stations to

direct, the use of II between code groups of the text, or thatthe code

groups of the textbe repeated twice. This method will invariably

save time under conditions of difficult reception .

b . II is used in call ups to separate code groups repeated twice.

Example

TSi has transmitted to RS1 but RSi could not get many of the

code groups in the text because of interference.

RS1 sends:

VE TSI TSI V RSI RSI II ZBV 2 WA BT II ZBV 2 WA BT K

He has requested that all code groups in the text be repeated

twice.

TS1 replies :

VE RS1 RSI V TSI TS1 II BT BT II NR6

NR6 II 0208A 9208A II DFC1 DFCI II ZBO

ZBO HBC HBC II DRF DRF II AR
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(Corrected to January , 1925)

Manuals prepared by the Signal Corps, relating to signal com

munication specialists are titled as follows:

Basic Signal Communication : Training Manual

*Students Manual. - - - - - No. 20

* Instructors Guide . . No. 21

Telephone Switchboard Operator :

* Students Manual. - - - - - No. 22

* Instructors Guide . . No. 23

Message Center Specialist:
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Radio Operator:

* Students Manual. - - - ------ ------ - No. 26

* Part I - Sets.

* Part II , Vol. 1 — Code Practice.

* Part II , Vol. II / Tactical Radio Procedure.

* Instructors Guide . - - No.27
* Part I - Sets .

* Part II, Vol. 1 - Code Practice.

* Part II, Vol. II – Tactical Radio Procedure.

Telegraph Operator :

* Students Manual . - - - - No. 28

* Instructors Guide No. 29
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* Students Manual. . No. 30

* Instructors Guide . . No. 31
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*Students Manual. - - -

Instructors Guide - No. 33
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Students Manual . - - - - - - No. 34
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Students Manual. . . No. 36
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Students Manual. . No. 38

Instructors Guide - - - - - No. 39
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Students Manual. No. 40

Instructors Guide . . No. 41

Lineman, Field :

*Students Manual. - - - - No. 42

* Instructors Guide No. 43

Lineman , Signal Corps :

Students Manual. No. 44

Instructors Guide. . No. 45

Storage Battery Electrician :

Students Manual. - - - No. 46

Instructors Guide . . No. 47
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