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DESTRUCTION OF ABANDONED MATERIAL
IN THE COMBAT ZONE

In case it should become necessary to prevent the
capture of this equipment, and when ordered to do so,

DESTROY IT SO THAT NO PART OF IT CAN BE SALVAGED,
RECOGNIZED, OR USED BY THE ENEMY.
BURN ALL PAPERS AND BOOKS.

MEANS:
1. Explosives when provided.
2. Hammers, axes, sledges, or whatever heavy objects are
available.
3. Burning with gasoline, oil, paper or wood.
4. Grenades and shots from available arms.

PROCEDURE:

1. Obliterate all identifying marks. Destroy nameplates and
circuit labels. :

2. Demolish all panels, castings, switch and instrument-
boards.

3. Destroy all controls, switches, relays, connecting means
and meters.

4. Rip out all wiring in electrical equipment, smash gas and
oil lines and water cooling systems in gas engine genera-
tors, ete.

5. Smash every electrical or mechanical part, whether rotat-
ing, moving, or fixed.

6. Break up all operating instruments such as keys, phones,
microphones, ete.

7. Destroy all classes of carrying cases, straps, containers,
ete.

DISPOSAL:
1. Where possible, and when time permits, bury all debris
or dispose of it in streams or other bodies of water.

III



T™M 11-348

S-LEE2GTL

AY3L1ivE 3OVHOLS SANILIVE ANA
HLIM NOILYY3IdO HO4

vV Ol4d

¥ 'Oid SV INVS ISIMYIHLO

AY3L1VE IOVHOLS
IYNYILXI ONV $02-3d ATddnS
YIMOd HL1IM NOILVH3JO ¥O4
o diNvT1D
8 914 GOY _ GNNOYD

Jod aNNoYo

¥-801-M IFdHIM

V-80I-M 34IM

4135 3NOH4IT3L V-66-33 H3L1v3d3M INOHJINIL

g-011-M 3dIM 47314

Fig. 1—Telephone Repeater Set TC-29-A, Assembled For Operation
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Section I
DESCRIPTION

1. General.—

Telephone Repeater Set TC-29-A, Fig. 1, is used to give
improved transmission over existing facilities, such as Wire
W-110-B, spiral-four Cable Assemblies CC-358, or open wire
lines. Four-wire transmission is used; one pair for transmission
in one direction and another pair for transmission in the other
direction. ‘ :

COMPONENT PARTS
Approx.

Shipping Approx.
Size Weight

Stock No. Quan. Article (Inches) (Pounds)

671906 1 Clamp TM-106

3B921 2 Clips TL-110

5B4427 1  Ground Rod, Hubbard #9566, 72 x 14 D. 4.15
Graybar Electric Co. or Equal.

5B4428 1  Ground Rod Clamp, Reliable .016
No. 8-58, Graybar Electric Co.
or Equal.

3H4496-204 ( ) 1 Power Supply PE-204 514x534x63{ 10

(TM11-924)
4B5008- ( ) “1-  Telephone EE-8-A or EE-8-B 4x8x10 10
(Notes 1 & 4)

4B3299 ( ) 1  Telephone Repeater EE-99-A 14x12x8 40

: (Notes 2 & 4) includes:
2T179 2 Tube VT-179 (Note 3)
2T221 2 Tube VT-221
2T179 6  Tube VT-179, running spare

(Note 3) X
2T221 6 Tube VT-221, running spare
1B108A 25 ft. Wire W-108-A .
2  Technical Manual TM11-348

Repeater Set TC-29-A

NOTES
1. No batteries furnished with this item. Two (2) Battery BA-30 (3A30) are
required for telephone EE-8-A or EE-8-B.

2. No batteries furnished with this item. The following batteries are required
for operating Telephone Repeater EE-99-A.

Operation : Batteries
Dry Cell 3 Battery BA-23 (3A23)
or 4 Battery BA-36 (3A36)
Storage Battery One 12-volt or two 6-volt storage batteries

EE-99-T5 may be issued for EE-99-A. When this issue is made, four (4) Battery
BA-59 (3A482) shall be used in place of 4 Battery BA-86. In addition, 1 Protector,
bTelgphOéle Line, 5 pair, Cook #7 or Reliable Electric #22, or equal, (5C2200) shall
e issued.

3. When EE-99-T5 is issued, replace Tube VT-179 by Tube VT-146 (2T146)
Spec. 71-1246.

4. When dry-cell batteries are requisitioned for operation of this equipment,
one complete set shall be furnished as running spares.

if
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Fig. 2—Telephone Repeater EE-99-A, Cover Open
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Clamp TM-106, is an adjustable ground clamp and fits water
pipes varying in size from one-half inch to one and one quarter
inches. It is for use where a buried pipe system is available for
a ground connection.

Battery Clip TL-110, is a lead-coated, spring-type clip used
for connection to the external battery when power is taken from
vibrator Power Supply PE-204.

The ground rod is a metallic rod for driving into the ground
and to which a wire connection from the repeater binding post
designated ARRESTER GROUND is made.

The ground rod clamp is used for connecting the wire from
the repeater to the ground rod.

Power Supply PE-204, TM11-924, is used with an external
'12-volt storage battery. It consists of a synchronous full-wave
‘vibrator, step-up transformer, filter, and filament voltage drop-
ping resistors and supplies the voltages required for the vacuum
tube plate, screen, and filament cirecuits.

Telephone EE-8-A or EE-8-B is a portable, local battery,
field type telephone set, contained in a leather case with carrying
strap. This telephone is used for establishing the four-wire cir-
cuit and lining-up operations as described in following sections
as well as for monitoring and talking over the four-wire circuit.

Wire W-108-A is paired wire to be used for ground, teiephone
and battery connections to the repeater. .

Telephone Repeater EE-99-A (Fig. 2) consists mainly of
two two-stage amplifiers so arranged that the input and output
circuits of the amplifiers may be switched to present either a 300
ohm impedance to the lines when used as a faur-wire interme-
diate repeater or a 600 ohm impedance toward the switchboard
when used as a two-wire terminal repeater. Either side of the
repeater may be switched for operation as a two-wire terminal
repeater. Equalizers are included in the circuit so that a uniform
overall frequency response can be obtained. Adjustments may be
made to compensate for varying weather conditions, for the facili-
ties described. Filters are furnished in the input circuits of the
amplifiers to overcome high frequency line noises. Ways of pro-
tecting against lightning are included in the repeater. Connec-
tions to a three-way key allow monitoring and talking in either
direction.

631619 O - 45 - 2
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2. Theoretical Considerations.—

A four-wire circuit consists of two one-way transmission
paths connected at the terminals by hybrid arrangements as illus-
trated in Fig. 3. The two-stage amplifier which is inserted in

10 Ml WIRE W-110-8

o— s D 0
r

SWBD. X X P = SWBD:

]V | -

e Lk

3

TERMINAL REPEATER INTERMEDIATE INTERMEDIATE TERMINAL REPEATER
REPEATER REPEATER iRt

Fig. 3—Telephone Repeater EE-99-A, Typical Four-wire Circuit

each transmission path amplifies in one direction only. Each suc-
cessive amplifier compensates for the losses in the section of line
immediately preceding it and is equalized to give a sloping gain
characteristic to match that of the corresponding line section. An
exception exists in the case of a terminal repeater in which case
the transmitting amplifier has a flat gain-frequency characteristic,
since there is no line preceding it. The receiving amplifier at a
terminal repeater is equalized similarly to the intermediate re-
peaters to compensate for the last line section, and its gain is
adjusted to obtain a net transmission loss over the circuit as a
whole. The noise filter functions to sharply reduce the gain as
the frequency increases above a critical point (approximately
3500 cycles) thereby minimizing the effects of any high fre-

quency line noises. -

3. List of Telephone Repeater EE-99-A Component Parts.—

Battery Cable and Plug Assembly
Battery Retaining Plate

Carrying Case and Repeater Unit
Tube VT-179 (1LN5)

Tube VT-221 (3Q5GT)

Web Carrying Strap

Batteries for operating Telephone Repeater EE-99-A are not
furnished with the repeater. These are:

=t DN DD b bt et

3 Batteries BA-23 and

4 Batteries BA-36 or

1 12-v Storage Battery or
2 6-v Storage Batteries

4
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4. Equipment Arrangement—Telephone Repeater EE-99-A.—
a. Repeater Assembly.—

The complete Telephone Repeater EE-99-A assembly, illus-
trated in Fig. 2, consists of a wooden case housing the repeater
chassis and a power supply. The repeater chassis is mounted in
the top of the case. The power supply should be installed in the
compartment below, from which it may be easily removed through
a door in the front of the case. This power supply may be a set of
dry batteries or Power Supply PE-204 operated from an external
12-volt storage battery. The overall dimensions of the repeater
are approximately 14 inches high by 12 inches wide by 8 inches
deep, and the weight, including batteries, is approximately 40
pounds.

b. Repeater Unit.—

The repeater unit consists of a panel and chassis upon which
the component parts of the two amplifiers are mounted (Figs. 4
& 5). On the panel face are the binding posts and the controls as
shown in Fig. 6. A removable plate gives access to the four
vacuum tubes mounted beneath the panel. The repeater unit is
mounted in the case with the panel surface flush with the top of

the case and is held in place by six machine screws.
¥
¢. Case.—

(1) The case is made of 14” plywood, reinforced at the cor-
ners, and has a hinged top cover and a lower door providing access
to the battery compartment, normally held closed by slotted head
fasteners. The cover hinges are separable so that the top cover
may be entirely removed when the repeater is operated indoors.
A rubber seal makes edges of the cover watertight when closed,
even with the wires connected to the repecater. A metal partition
divides the chassis from the power supply compartment. There
is an opening provided for a male multi-contact plug which pro-
jects from the chassis to permit the connection of the power sup-
ply to the repeater. \

(2) Power Supply Compartment.—

This compartment holds the required batteries, or Power
Supply PE-204, firmly with no shifting of the batteries. A retain-
ing plate separates and supports the batteries. There is space at
one side of the battery compartment for storing one set of tubes
for the repeater.

(V24
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5. Repeater Power Supply.— .

The repeater needs three separate 114 volt filament supplies
and two separate 90 volt plate supplies with 45 volt taps for screen
potential. These voltages may be drawn either from the dry bat-
teries or Power Supply PE-204 used in conjunction with an exter-
nal 12-volt battery. The Power Suppiy PE-204, Fig. 7, has a cable
and receptacle for connecting to the repeater. The connection
made by this receptacle allows power to be drawn from a 12-volt
storage battery connected to the rubber topped binding posts on
the repeater panel.

; G / J
.

SFGNF\LC_GRI‘S VS ARMY
PE-204( ) POWERSUPPLY |7
Stk N vRoix N 1 A i

.

TL52343-5

Fig. T—Telephone Repeater Set TC-29-A, Power Supply PE-204

Connections from the dry cells to the repeater terminals are
also made through a battery cable and receptacle. Power supply
connections for either dry cells or- Power Supply PE-204 are
shown in Fig. TA. The arrangement of the dry cells looking into
the power compartment is shown in Fig. 8.

Section II
INSTALLATION AND OPERATION
6. Installation of Batteries.—

Repeater EE-99-A is issued with all parts contained in the
housing except the batteries. To operate the apparatus, the bat-
teries must be installed. Insidethe bottom compartment is a cable
and receptacle assembly to which the batteries must be connected.
This is shown in Fig. 2. The battery connection diagram is shown
in Fig. 8.

5-6
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BATTERY CONNECTIONS

NOTE
I TL52345-S NUMBERS ON BATTERIES CORRESPOND TO NUMBERS ON PLUG
TERMINALS WITH THE SAME NUMBERS ARE CONNECTED BY LOOPS IN THE CABLE

Fig. 8—Telephone Repeater EE-99-A, Battery Cable Connections

a. Install the four Batteries BA-36 in the bottom compart-
ment, with terminals projecting toward the front, and in the
order and position shown in Fig. 8. Insert the retaining plate
which separates the batteries, and install the Batteries BA-23.
Connect the battery cable to the dry cells as shown in Fig. 8.

b. The cable leads are marked with + and — markers. The
straight terminals on the cable always connect to positive battery
terminals, while the offset terminals on the cable connect to nega-
tive battery terminals. The cable terminals nearest each battery
should be connected to that battery, thus connecting the cells in
correct polarity. Connect the cable receptacle to the repeater
plug.

c. After the batteries are inserted, close and fasten the door
to the power supply compartment. This holds the battery cable
receptacle securely in contact with the plug on the repeater.

7. Installation of Power Supply PE-204.—

Remove the battery cable and metal battery separator from
the power supply compartment. Slide the vibrator power pack
into the compartment with the power cable projecting from the
upper left-hand side. Connect the female multi-contact socket to
the male plug projecting from the top of the compartment. Then
close and fasten the door of the compartment. Connect a 12-volt
battery to the two binding posts designated as + 12V— on the
repeater panel, making sure to observe the correct polarity.

8. External Connections.— >
a. Line Connections.—
Before connecting the lines to the repeater, the incoming and
outgoing pairs must be selected by test and tagged for identifica-
tion. Ordinarily the construction of the four-wire line will start

11
631619 O - 45 - 3
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8

at a point known as the control terminal and proceed through
intermediate points to the terminal repeater at the distant end.
Establishment of the four-wire circuit is made between the con-
trol terminal and each intermediate repeater point, in turn, until
the distant terminal is reached. The procedure is as follows:

(1)
(2)

(3)

Connect one or two telephones to the pairs leaving the con-
trol terminal and await call.

When line construction has reached the first repeater loca-
tion (approximately 10 wire miles from the control termi-
nal) connect a telephone to one pair at the repeater station
and ring to establish communication with the control ter-
minal. The control terminal will now direet all connections
and procedure to be followed at the repeater station.

Identify and designate the first pair selected as the AB
pair, meaning the pair used for transmission from A to B.
Communicate over the other pair and designate as the BA
pair, meaning the pair used for transmission from B to A.
Connect pair AB to Terminals AB IN (1-2) at the repeater
station and to Terminals AB OUT (5-6) of the repeater
at the control terminal. Connect pair BA to Terminals
BA OUT (8-4) at the repeater station and to Terminals
BA IN (7-8) of the repeater at the control terminal. At
the control terminal, set the A-TERM THRU and EQUAL-
IZER AB switches in the positions for operation as a ter-
minal repeater. Set the B-TERM THRU and EQUALIZER
BA switches in the positions corresponding to THRU
operation. At the first repeater station set the A-TERM
THRU and EQUALIZER AB switches in the positions
corresponding to THRU operation and set B-TERM
THRU and EQUALIZER BA switches for terminal opera-
tion. Talk from the B-TERM Terminals (6-7) at the
repeater station to the control terminal over the four-wire
circuit thus established. The first repeater is now set up,
temporarily at least, as a terminal repeater.

) Establish the four-wire circuit between the first and next

repeater station, following the procedure outlined in the
preceding paragraph. At the first repeater station set the
B-TERM THRU and EQUALIZER BA switches for opera-
tion as a THRU repeater, connect the telephone set to
Binding Posts TEL (9-10) and monitor the communica-
tion between the control terminal and second repeater sta-
tion. Proceed with line connections in accordance with

12



preceding paragraphs under the direction of the control
-terminal, until the last terminal is reached and the com-
plete four-wire circuit is established. '

b. In general, as a terminal repeater, connect the field pairs
to the upper four binding posts on the right or left hand side of
the panel, as required and the local drops to Terminals A-TERM
or B-TERM on the opposite side of the panel. As an intermediate
repeater connect the field pairs to their respective line terminals.
Fig. 9 shows the line connections for terminal and thru repeater
operation.

¢. Simplex Connections.—

Simplex taps are used on the four-wire line transformers in
either direction. These are brought out to two sets of Terminals
SX (1-2) (7-8) and SX (3-4) (5-6). Normally each pair of ter-
minals is strapped but the strap may be removed after loosening
the binding posts. Removing the strap breaks the simplex con-
nection within the repeater.

(1) At terminal repeaters, when 20 cycle ringing is employed,
Binding Posts SX (1-2) (7-8) and SX (3-4) (5-6) should
each be strapped with the connectors furnished. For D.C.
telegraph on one or both simplex legs, both connectors
should be disengaged and the telegraph equipment con-
nected to Binding Posts SX (7-8) or SX (5-6) or both,
when used as an A-TERM repeater and SX (1-2) or SX
(3-4) or both, when used as a B-TERM repeater. In this
case Ringing Equipment EE-100 or EE-101 (Voice Fre-
‘quency) should be provided at each terminal for signalling
over the telephone circuit.

(2) At intermediate repeaters, the SX binding posts should

remain strapped, except under conditions where a D.C.
telegraph circuit must be dropped, or where a telegraph
repeater must be inserted at a telephone repeater point.
For this purpose, the telegraph circuit may be broken by
disengaging the connector between the SX binding posts
associated with that circuit, and the telegraph equipment
connected to that pair of terminals.

(3) A phantom circuit may be formed by using the simplex of
each pair; and this circuit may be simplexed by the use of
external simplex coils Coil C-161 or equal. The phantom
circuit may be used for communication between repeaters,

13
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Fig. 9—Telephone Repeater EE-99-A, Directions for Operating
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“ or for a separate circuit of not more than approximately
25 miles of Wire W-110-B. The simplex circuit formed
from this phantom may be used over the same approxi-
mate length as the phantom circuit.

e d. Protection.—

- Lightning arresters which are furnished for each line wire,
as shown in Fig. 2, are removable from the top of the panel. Fig.
9 (c) shows the method of mounting the porcelain and carbon
blocks in the arrester. An arrester ground bar, insulated from
the panel, terminates in the binding post designated ARRESTER
GROUND. Connect from this binding post to the ground rod or
buried pipe system using Clamp TM-106 or ground rod clamp as
required. E

Where a ground rod is used, it should be driven into the
‘earth to a depth of at least five feet and as near as practicable
to the repeater set in order to keep the connecting Wire W-108-A /
as short as possible. Where a buried pipe system is available
(and this is more desirable) the ground connection should be
‘made to it with Clamp TM-106. Contact surfaces between rod
and clamp or between pipe and clamp should be free from dirt
or rust and ground connections made tight.

e. Monitoring.— :

Connections for monitoring and talking in either direction
are wired through a three way non-locking Key TALK TO A-
. MON-TALK TO B to Terminals TEL for connection to Telephone -
EE-8-A or EE-8-B. For talking to terminal A throw key to TALK
TO A. For talking to terminal B throw key to TALK TO B. With
the key in the mid or normal position, both transmission paths
are monitored simultaneously. Although monitoring can be ac-
complished without appreciable loss to the circuit, it is not advis-
able to leave the telephone connected when it is not in use. If
necessary to ring from the repeater, connect the telephone set
‘between either SX binding post at the left of the panel and either
SX binding post at the right of the panel and ring. Then connect
-the telephone to Terminals TEL for monitoring or talking.

9. Control Settings.—
When a repeater is first set up, set the various controls as
follows: i

As a Terminal : As an
. Repeater Intermediate
Drop at A-TERM Drop at B-TERM Repeater
Eq AB Switch (85A) | Pos. 1 Pos. 2 Pos. 2

15
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Eq BA Switch (S5B) Ut Gl 2
Gain Control (Gain AB) Gt CETS LD
Gain Control (Gain BA) “INS (=0 S=NG)
Impedance Switch (S1) “ TERM ¢ THRU ¢ THRU

Impedance Switch (S2) ¢« THRU “ TERM ¢ THRU
10. Line-up Procedure.— ‘

When the four-wire circuit has been established it is neces-
sary to adjust the gain of the several repeaters so that the line
losses in each section are properly compensated for, and the de-
sired over-all circuit net loss is obtained. This procedure is called
lining-up and involves transmission measurements between ter-
minals, and adjustments of repeater output levels. In order that
satisfactory results may be obtained an orderly procedure must
be followed.

Two methods of lining-up the four-wire circuit are recom-
mended. The first, commonly called the straightaway method,
involves independent measurements over the circuit in both direc-
tions, between terminals. This is an exact procedure, resulting in
a circuit lined up to a predetermined over-all net loss at 1000
cycles. Subsequent over-all measurements at other frequencies,
such as 500 and 2500 cycles, without changes in repeater adjust-
ments, may be made to determine whether the equalizers have
been properly set to give a circuit whose loss is substantially the
same over the voice-frequency band. The second, or loop method,
is an alternative method in which the intermediate repeater level
adjustments are correctly determined, but the final adjustments
of over-all circuit net loss are left to the judgment of the terminal
repeater attendants. Since the factors of judgment and experi-
ence enter into proper utilization of the loop method, the terminal
repeater attendants must be thoroughly familiar with the char-
acteristics of circuits which are properly or improperly lined up
from the standpoint of both gain and equalization. Thereafter,
the loop method may be used for all routine maintenance. The
test equipment required at the terminals is deseribed in relation
to each method.

a. Straightaway Method.—

This procedure assumes that each terminal is provided with
Test Set I-61-(*), Test Set I-120-(*), or equivalent, having in-
cluded in it, or connected externally, a switch which may be
thrown so as to connect the circuit under test either to the sending

(*) This indicates equipment will be supplied with an issue letter such
as A, B, C, etc.
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or to the receiving test circuits, or to a telephone, as desired.
After each terminal attendant has connected this equipment to
the two-wire (A-TERM or B-TERM as required) binding posts
of his repeater, proceed with the line up as follows:

NOTE: All directions and instructions for lining up will be issued to repeater
attendants from the control terminal,

(1) With all repeater stations standing by, adjust the output
level of the test set at the control terminal, and send 1000-
cycle tone at zero level (Imw) and adjust amplifier AB
for standard output level by throwing key, VOL. IND,, to
position AB and adjusting switch GAIN-AB until the neon
lamp starts to glow.

(2) At the first intermediate repeater station, adjust amplifier
AB for standard output level, as outlined above. Send
1000-cycle tone from eontrol terminal for a brief interval,
restore telephone to line and verify amplifier output level
adjustment just completed at first intermediate station.

(3) Repeat above procedure, in turn, with each intermediate
repeater station along the line to the distant terminal.

(4) Adjust amplifier AB at the distant terminal to obtain the
desired over-all circuit net loss, (for example, 10db), using
the receiving circuit of the transmission test set. For this
adjustment, a 1000-cycle tone frer the control terminal is
required for a brief interval.

(5) Line up the circuit in the opposite direciion (distant termi-
nal to control terminal) using the same procedure as out-
lined above except make all adjustments at distant and
intermediate repeater stations on the BA amplifier, and
using the test set at the distant end as the 1000-cycle source
for repeater alignment make final adjustment for over-all
circuit net loss on amplifier BA at the control terminal.

b. Loop Method.—

This procedure requires no testing equipment except a 1000-
cycle tone source at the control terminal. This may be an oscilla-
tor capable of producing an output of approximately one milli-
watt into a 600 ohm load.

(1) At the distant terminal connect the repeater as an inter-
mediate repeater. Connect a pair of wires between the
Terminals AB OUT and BA IN of the repeater. Connect
telephone set to the Binding Posts TEL.

17
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(2)

(3)

(4)
(5)

(6)

(7)

(8)

At the control terminal connect the source of tone to Ter-
minals AB IN of the repeater. Throw Switch A-TERM
THRU from position A-TERM to position THRU and ad-
just the output of the AB amplifier as outlined in para-
graph 10-a-1. Restore Switch A-TERM THRU to position
A-TERM for talking. (Disconnection of one side of the
tone source may be necessary while talking.)

At the first repeater station adjust amplifier AB for stand-
ard output level by means of the volume indicator-lamp.
At the control terminal throw Switch A-TERM THRU
from position A-TERM to position THRU for a brief in-
terval, then restore the switch to position A-TERM and
ascertain whether the proper adjustment had been made
at the first intermediate repeater.

Repeat the above procedure for each intermediate repeater
station in turn along the line to the distant terminal.

At the distant terminal set the gain for amplifier BA at
approximately 4 and adjust the gain for amplifier AB by
means of the volume indicator lamp with key VOL. IND.
thrown to BA. For this adjustment send tone from the
control terminal as before.

At each repeater station, in turn, repeat the procedure out-
lined in paragraph (3) above, with respect to the BA
amplifiers from the distant terminal back to the control
terminal.

Disconnect the tone source at the control terminal. At the
distant terminal, restore the repeater to the terminal con-
dition and reduce the gain of the BA amplifier to a satis-
factory level so as to preclude circuit singing.

At the control terminal set gain of amplifier AB at ap-
proximately 4 and talk with the distant terminal. During
the course of this conversation adjust the gain of ampli-
fiers AB at each intermediate station to a value that as-
sures a satisfactory talking circuit in both directions.

Section 111
MAINTENANCE

11. Circuit Features.—

a. Amplifiers.—

The two amplifiers in the repeater are identical, each with
two stages of amplification, consisting of a pentode Tube VT-179
(1LN5) followed by a beam power tetrode Tube VT-221 (3Q5-

18
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GT). A schematic diagrani of one amplifier is shown in Fig. 10.
Negative feed-back is provided to afford stability over a wide
range of battery voltage variations. il

To 3
MPEDANC E
SWITCH

3EE PG5

R RS

TL52347-S £ 0 Sk A3
Fig. 10—Telephone Repeater EE-99-A, Amplifier Schematic Diagram

The overall gain of the repeater at 1000 cycles is about 35 db
for an output power level up to +15 dbm. The gain frequency
characteristic is approximately flat over the frequency range from
300 to 3500 cycles but is modified in use by means of a variable
equalizer inserted ahead of the first stage. This equalizer gives
three types of equalization, corresponding to flat gain, and two
degrees of slope designed to compensate for the attenuation loss
in 10 miles of Wire W-110-B under dry and wet weather condi-
tions. The equalizer is controlled by a switch having three posi-
tions corresponding to the above conditions. Fig. 11 shows the
gain frequency characteristics of the amplifiers for the three
equalizer settings as well as the attenuation frequency charac-
teristics of Wire W-110-B. ‘

b. Impedance Switching Arrangements.—

The input and output transformers of the two amplifiers each
have two 300 ohm line windings, one of which is center tapped.
An impedance switch is provided for each side of the repeater by
means of which these line wipdings are connected in various com-
binations to provide either a through four-wire repeater of 300
ohm impedance or a terminal four-wire repeater with the same
line impedance and a 600 ohm two-wire impedance toward the
switchboard. These various-arrangements are shown schemati-
cally in Fig. 12.

In four-wire operation, as an intermediate repeater, the
Switches A-TERM THRU and B-TERM THRU should be set on
the THRU position. For operation as a terminal repeater, either
Switch A-TERM THRU or B-TERM THRU, as required, but not
both, should be set on A-TERM or B-TERM respectively, and the

19
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21

‘ﬂf*



TM 11-348
11-12

o connections from the switchboard or terminal covnnected to Bind-
ing Posts A-TERM or B-TERM.

c. Simplex Arrangements.—

The 300 ohm line windings of the input and output trans-
formers are center tapped to provide a simplex connection. In the
case of an intermediate repeater, these simplex legs are connected
to furnish a through phantom circuit which is used to bypass
20 cycle ringing or telegraph current. As a terminal repeater,
the four-wire phantom is connected to the two-wire line for ring-
ing. This arrangement is automatically accomplished by the im-

- pedance switch described in paragraph 11 b.

The individual simplex taps are connected to two pairs of
binding posts designated SX (1-2) (7-8) and SX (3-4) (5-6),
each pair being normally strapped through by means of metal
links between binding posts. For D.C. telegraph operation con-
nect directly to these binding posts, after withdrawing the con-
necting link. The details of this arrangement are shown in Fig. 12.

d. Gain Controls.—

There are separate gain controls for each amplifier and the
gain may be increased by turning the control clockwise. A scale
is provided, numbered 0-10, and the variation of gain (in db) is
approximately linear over the range from 2 to 8.

e. Output Level Indicator.—

There is a neon lamp volume indicator, which may be con-
nected across the output of either amplifier by operating Switch
VOL. IND. to either the AB or BA position as required. When a
tone is sent over the circuit from the terminal, the amplifier gain
may be set to a predetermined output level of about +7 dbm by
holding the switch in the proper direction and adjusting the
amplifier gain control until the neon lamp just lights, then re-
leasing the switch.

Section IV

SERVICING

12, Test and Repair.—
a. Preliminary Check.—

Connect the power supply (batteries or vibrator pack), turn
switch BAT to ON, set impedance switch A-TERM THRU to
A-TERM (2W - 600 ohms), impedance switch B-TERM THRU
to position THRU, Gain BA to O, Gain AB to 10, and connect a
telephone set across Terminals AB OUT. If the repeater is work-

22




ing properly, a hissing sound accompanied by microphonic noises
from the tubes will be heard upon tapping the tubes and upon
advancing Switch GAIN BA a high pitched squeal will be heard.

The batteries should last for seven days of continuous opera-
tion but in any case should be replaced when their voltage, as
measured by a low resistance voltmeter, falls to 1.0 volt for the
A batteries and 37 volts for the B batteries.

The drain from each Battery BA-23 is approximately 100
milliamperes. The drain from each Battery BA-36 is approxi-
mately 6 milliamperes.

b. Vacuum Tubes.—
Test each vacuum:- tube once each month using Test Set
I-177-(*) or Hickok Model 560. Replace any defective tube. The
wiring of the vacuum tube sockets is shown in Fig. 13.

c. Apparatus Components.—

Such items as transformers, condensers, resistances, neon
lamp, switches, and volume control shall be replaced as necessary.
To loeate trouble in the repeater, it is suggested that the sub-
chassis be freed from the panel by removing the screws holding
it, then swinging the sub-chassis away from the panel considering
the cable forms as the hinged end. This will show the apparatus
and wiring directly beneath the panel and allow convenient access
for test purposes. The resistor color code is given in Fig. 14. The
schematic diagram for Telephone Repeater EE-99-A is shown in
Fig. 15 and the schematic diagram for Power Supply PE-204 is
shown in Fig. 16.

CAUTION: WHEN TESTING THE INPUT TRANSFORMERS OR
EQUALIZERS WITH AN OHMMETER, USE THE HIGHEST RANGE
AVAILABLE (0-100,000 OHMS OR HIGHER), OTHERWISE THE CHARAC-
TERISTICS OF THE TRANSFORMER CORE MATERIAL MAY BE PER-
MANENTLY CHANGED, THUS DESTROYING THE FREQUENCY CHAR-
ACTERISTIC OF THE REPEATER.

d. Table of Transformer Ratios and Nominal

Resistance.—
‘ D.C. Resistance Turn Ratio
Transformer Winding + 20% Ohms to Primary
T1A, T1B 1-3 (Pri) 16 1.0
1-2 8 0.5
2-3 8 0.5
4-5 16 1.0
6-7 26 1.41
6-8 (Pri) 43 1.0
9-10 3500 19.5
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