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1. Uses.—a. Radio sef, type SCR-131, is a portable, loop, continuons wave
(C. W) telegraph transmitting and receiving set operating within a frequency
band of 3,960 to 4,360 kilocycles, The set is designed to give reliable communi-
cation between headquarters which are separated by a distance of 5 miles or
less. It is also designed to furnish 40 operating channels spaced 10 kilocycles
apart; however, in order to avoid possible interference between nets it is de-
sirable so to assign frequencies as to have nets which operate within 5 miles of
one another spaced at least 20 kilocyeles apart. The set requives only two
men to carry it. ‘When set up, it occupies little space and can be used in any
location from which satisfactory radiation may be expected.

0. Radio set, type SCR=161, is identieal with radio set, type SCR-131, except
for the capacities of three capacitors, which difference causes the former to
operite within a frequency band of 4370 to 5,100 kilocyeles. It is designed
to furnish 74 operating channels spaced 10 kilocyeles apart; however, in order
to avoid possible interference between nets it is desirable so to assign fre-
quencies as to have nets which operate within

5 miles of one another spaced
at least 20 kiloceyeles apart. In these regulations all general statements apply
to both the radio sets, types SCR-131 and SCR-161. Where settings, values,
or type numbers for these sets differ, those shown in parentheses apply to
the radio set, type SCR-161, only.

2. General description.—a. When packed for transportation, the sef consists
of four parts: The radio receiver and transmitter, type BC-148 (BBC-151),
with a carrying strap, type ®1-19, weighing when complete with batteries,
head sets, and (nbes, 33.5 pounds and being 147 inches high, 141 inches wide,
and St inches deep; the bag, type BG—9, containing the loop, type LP-T7, the
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-4 RADIO SETS, TYPES SCR—131 AND SCR—161
three legs and two eranks of the generator, type GN=35, and with its contents
weighing 9 pounds; the case, type CS—41, containing the generator, type GN-35,
and weighing with it, 22 pounds; the bag, type BG-50, weighing when packed
12 pounds and containing (hree spare batteries, type BA=23, two spare batteries,
type BA-Z, two spare tubes, type V=25, three spare tubes, type VI-24, one
cord, type CD-103, message books, ete. The total weight of the set is 76.5
pounds,

O. When get up for aperation, the set consists of two essential parts: 'he
radio receiver and transmitfer, (ype BC-148 (BC-151), with loop, type LI-T,
allnched, and the generator, type GN=35. The cord, type CD-=103, connects
the generafor to the set box. The top of the loop is 57% inches above the
level of the ground upon which fhe set resis. \

~ PS.31 560 SCR-131

Irtcurr 1L.—Radio set, type SCR—131(161), set up for operation

3. Illustrations.—Iigure 1 shows a normal installation of the radio set ready
to operate; bags, types BG=50 and BG-49, are shown under the generator and
behind the loop, respectively.  Other views of the radio receiver and transmitter
appear in Fjgures 2, 3, 4, and 5. Figures 6 to 11 show various details of the
circuits utilized iu the set.

SkcerioN 11

INSTALLATION FFOR SERVICE

Paragraph
Datailed description of the geb au dssued o o 4
Installing the sef__.__ a L SR Ea S~ e g (S o sl ]

4. Detailed description of the set as issued.—a«. Radio receiver and trans-
mitter, type BO-148 (BO-151)— (1) The radio receiver and transmitter consist
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of two wooden boxes permanenfly hingzed together and held closed for trans-
portation by two calches, one at each side. The smaller box will hereafter be
called the apparatus box and the larger box the battery compartment box.
The radio receiver and transmitter having been placed so that the battery com-
partment box rests on the ground, the catches which lock the two boxes to-
cether having been released, the apparatus box may be swung up and back on
the hinges so that it rests upon the projecting portion of the battery-compart-
ment box. Figure 2 shows the radio receiver and transmitter in this opened
posiftion. On the panel of the apparatus box can be scen fhe receiver tuning
control RECEIVIER, the loop tuning control LOOP, and the filament rheostat
1L, RITEOSTAT, all elearly marked. In the upper center of the panel is a

SCR - 13} PS-31-56

FIGURE 2—Radio receiver and transmitter, type BC-148(131), front view

flash-light bulb which lights when the set is transmitting., Just above the
cenfer at the right is scen a socket for the 4-prong plug of the cord, type
CD-108, which is used to connect the generator to the radio receiver and trans-
mitter. At the botfom of the panel and nearly in the center is the filament
current ammeter for the receiver; of the scale of this meter there is visible
only o small sector about the mark which shows the correct position of the
pointer for proper veceiver filament current. The cord connecting the key to
the panel need never be disconnected except for purposes of veplacement. At
the upper right and left of the panel are seen the catches which lock the panel
to the apparatus box. Releasing these calches by turning them =o that the
handles ure toward one another, {he panel which is hinged at the boftom may
be pulled forward. The iuside of the apparafus box is then visible as in
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Figure 3. On the bottom of the panel is mounted the receiving apparatus except
batteries, head sets, and loop. The panel is of metal and when closed makes
a spring contact with the sides of a metal box which fills the lower part of
the apparatus box; the receiving apparatus except the batteries, head sets, and
loop is thus contained within a metal shicld. From left to right across the
bottom of the panel, the major items of equipment visible ave the receiver
tuning capacitor, behind which are mounted two capacitors, type (CA-165

pPS-31-475

I'IGure 3.—Radio receiver and transmitter, type BUL48(151), showing
interior of apparatus box

(CA-169), and two capacitors labeled Cs and Cs in Figure 6; a cylindrical
metal case which contains the grid and plate inductors of the receiver hetero-
dyne tube, the receiver heterodyne tube, in rear of which is the grid leak; two
audio-frequency amplifier tubes and on the extreme right, two audio-frequency
transformers, type C-65. On and above the shelf which divides the apparatus
box in two are the transmitting tube, relay, and all transmitting equipment
except the key, generator, loop, and loop-tuning capacitor. The transmitting
tube is seen in the upper left; beneath it ure the transmitting reactor and a

4




TR 1210-50
RADIO SETS, TYPES SCR—131 AND SCR-161 4

capacitor, type CA-134; in the center is the transmitting relay; at the right
is the socket for the plug of the cord, type CD-103. All tubes are on flexible
mountings so as to reduce danger of accident and to minimize microphonic
noise.

(2) The shelf carrying the key, shown in Figure 2, has also upon it a wiring
diagram of the set and a sheet of white celluloid beside the key for operator’s
pencil memoranda ; the celluloid can be erased with a damp cloth. The shelf
is hinged at the back and is held in place by a cateh at the front; it affords
access to the battery compartment box. Figure 4 shows the shelf raised and

PS.31. 56A SCR-13]

Meure 4 —Radio receiver and transmitter, type BC-148(151), show-
ing inferior of battery compartment box

gives a view of the battery compartment box. The three receiver filament bat-
teries, type BA-23, are connected in series by means of the flexible cords pro-
vided and the resulting battery is connected to the 4.5 V binding posts at the
right center of the compartment. To the right of the filament battery are two
batteries, type BA-2, which form the plate battery for the receiver; these bat-
teries are connected in series by means of the binding posts directly in rear of
them. Just beneath the rectangle of bakelite on which are mounted the binding
posts is a double jack for the head sets, type P-11. The jack is open to the
rear; an opening at the upper right rear of the battery compartment box allows
the cords of the head sets to be passed to the outside with the shelt down, The
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head sets are carried in the rear of the baltery compartment hox as shown in
IPigure 4. To the right of the catch in Figures 2 and 4 is seen a hole in the
shelf ; when the set is closed for transportation, a projection at the top of the
panel in I'igures 2 and 3 passes through this hole and strikes the spring switceh
in the battery compartment box, thus opening the receiver filament circuit when
the set is packed for transportation.

(3) Tigure 5 shows the back of the radio receiver and transmitter ang the
two sockets for the loop. The loop, type LP-T, is not a part of the radio re-
ceiver and fransmitter. 1t consists of two parts; each part is a pair of lengthy

RS . 3).56B

5.—Radlo receiver and transmitter, type BC-148
(151), rear view

IFicure

of square bhrass tubing permanently hinged together. The free end of one tube
of each pair plngs into one of the sockets on the radio receiver and transmitter ;
the free ends of the other tubes of each pair snap together in a knife switeh
contact at the top of the loop. (See fig. 1.)

b. Generator, type GN-35—Current for the plate and filament cireuits of the
transmitting tube is furnished by the generator, type GN-35. The latter is g
self-excited generator having a double-wound armature and is equipped with
a voltage regulator, Ior use, the generator is mounted on three removable
legs, one of which carries a seat for the man who turns the generator. The
cranks by which the generator is turned are also removable, No connections
to the generator are required to be made other than plugging into it the plug ot

the cord, type CD-103,
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¢. Bag, type BG—}9.—This bag resembles a golf bag cut in half along its
longer dimension and fitted with a hinged cover at the top. The bag is of
canvas with web top and metal bottom; the top fastens with an automobile
curtain fastener.

d. Bag, type B(=50.—This hag is of webbing with a hinged cover which is
held closed by automobile curtain fasteners. Under the cover is a flap on the
underside of which are marked the items to be carried in the various compart-
ments into which the bag is divided. At the right of the bag as it is opened
ig a rectangular fiber container for the spare vacuum tubes of the set; the
tubes will not fit into this container in their original pasteboard cartons but
should be wrapped with the protective tissue within the paper earton when
being packed into the container. To the left of the container and at the rear
of the bag are three compartments each designed to hold one of the three
spare batteries, type BA-23; to the left of these is a compartment designed to
hold the two spare batteries, type BA-2; the front compartment on the left is
for the message book, log sheets, cte. " When the tlap is closed down there is
left enough space on the top of it to pack the cord, type CD=103.

¢. Case, type CS8—41—This is a rectangular webbing case with a leather
reinforced bottom and hinged cover held closed with two automobile curtain -
fasteners, It serves to protect the generator during transportation and has uo
other purpose.

5. Installing the set.—a. Radio receiver and transmitter, type BC-148
(BC-151)—(1) Place the radio reeeiver and transmitter firmly on the ground
with the battery compartment box down and the apparatus box toward the
operator. TUnfasten the catches at the right and left by an upward pull on
the latches. Raise the apparatus box (o a vertical position so that it rests
upon the projection of the battery compartment hox. Assemble the loop on
the radio receiver and transmitter. The plane of the loop should point toward
the most distant station of the net or toward that station with which com-
munication is expected to be most diffienlt. Unlateh and raise the shelf of the
battery compartment box. Comnect in series, by means of the flexible cords,
three batteries, type BA-23, fit them into the compartment made for them and
see that the positive and negative terminals of the 8-cell battery are now
connected to the proper binding posts, 4+4.5 V and —4.5 V, respectively. Put
into the right-hand front compartment two batteries, type BA-2; connect the
red wire of the right-hand one to the 445 V binding post and the black wire
of the left-hand one to the —45 V binding post; connect the remaining wire
of each battery to either of the binding posts marked COMMON B. The fore-
going procedure of connecting the Dbatteries will be followed only when put-
ting the set into service for the first ftime, or for battery replacement or
when the set has been withdrawn from storage. Remove the head sets, plug
them into the jacks beneath the binding post panel amd bring the cords of
the head sets out through the slot at the right of the battery compartment box.
Lower the shelf and lock it with the eateh.

(2) See that the filament rheostat is in the OI'F position. 'Turn the catches
at the top of the panel of the apparatus box until the handles point toward one
another and pull the panel forward. The panel will not pull forward easily;
this is normal and results from the strong contact which the panel makes with
the box shielding the receiver circuits. Insert in the transmitter tube socket
a tube, type VI-23; insert in the receiver tube sockets three tubes, type
V24, If certain tubes have been selected for the heterodyne tube, care
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should be exercised that one of these is placed in (he first receiving fube
socket at the left.  Push the panel back and loek it into place with fhe cafehos,
The foregoing procedure of inserting tubes will not be followed except when the
sel is used for the first time, for tube replacement, or after the set has been
stored; at other times the tubes ave left in the sockels.

(3) Serew the flash-light bulb into its socket in the cenfer of the panel; this
Plug into the
socket at fhe upper right of the panel one end of the cord, type CD-103; the
arrow on the plug should be aligned with the arrow on the socket,
the plug will not enter the socket.

also may be left in place except when the set ix to be stored.

otherwise
The ends of the cord are interchangeable,

(4) Turn the receiver filament rheostat slowly until the amneter pointer
is aligned with the arrow in the seale slof.

b. Generator, type GN=35—Remove the generator and its legs from the car-
rving bags.  Lay the generator on the ground with thé nume plate vertical and
s0 that it can be vead. Slip the legs which do not have the seal attached
through the rings on the top of the generator and engage them firmily with the
spring beyond the rings. Raise the generator upon the legs so that the name
plate is up. On the vertical face of the generator opposite the two attached
legs is a D ring and beneath the D ring a slot.  Holding the D ring up, engage
the projection at the bottom of the upper end of the third leg in the slot; then
push fthe D ring down over fhe top of the leg. Raise the seat, raise the seat
holder and insert the free end of the seat holder into the slot in the bottom of
the seal. Insert the cranks in the holes at the right and left of the generator.
Just above the top of the two legs of (he generator is the socket tor {he cord,
type ('D=103. Plug into the socket the free emd of the cord, tyvpe CD- 108,
The plug will enter the socketl only when the arrows on (hem are aligned.

Seerron 111

OPERATION

I'aragraph

Operating procedure for the net confrol sfation e : e G
Operating procedure for stations other than the net control statlon - = T

6. Operating procedure for the net control station.—«. Turn the receiver
adjustment to the frequency assighed the net in which the sct is to work,
Direet the assistant to turn the generator at approximately 50 to 60 revolutions
per minute ; minimum proper speed will be indicated to him by the seemingly
casier turning of the generator when it reaches (he specd at which the voltage
regulator starts to tunction.  1old down the sending key and turn the loop
adjustment until zero beat is reached.  As the adjustment approaches zero
beat, a note of decreasing frequency will be heard in the head phones; 1 the
adjustment passes zero beat on the other side, the note will again he heard buf
with increasing pitch. When zero beaf has been reached, turning the loop ad-
justment in either direction will produce a note of inereasing piteh. The trans-
mitter has now been set at the assigned frequency and the Toop tdjustment
should not be touched until another set-up is made or the net frequency is
changed.

b, With the key held down move the receiver adjustment uniil the note in
the head set. is satistactory to the ear. fhe key is (hen released. 'Fhe receiver
is now adjusted. IHenceforth adjnst the receiver slightly as reguired fo seeuare
1 pleasing note during operation with the ofher stations of (he nel, but do not
toueh the loop adjustment.
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¢. The set is now ready fo send to other stations in the nef for their adjust-
ment.  When establishing the net or when one or more stations temporarily
out of the net may be expected to return to the net, the net control station trans-
mits at sufliciently frequent intervals to facilitate the entry of the other stations
into the net.

d. To transmit, direct the assistant to turn the generator at the proper speed.
When this speed ix atfained, transmift by use of the key: no other operations
are required.  When (he key is up the set is ready fo receive. To break in,
send long dashes until the ofther operator has heard this signal in the infervals
between his dots and dashes. awd has stopped sending.

7. Operating procedure for stations other than the net control station.—
a. Tune both loap and receiver to the frequency assigned the net by sefting the
pointers, At the (ime of the prearranged schedule, turn the receiver adjusiment
Lknob slowly back and forth until the signal transmitted by the net control sta-
tion is heard. Then tune the receiver to zero beat with the signal from the net
confrol station. IFor description of zero beat, see parvagraph 6. Signal the
assistant to turn the generator and when the generator is turning at proper
speed, hold down the key. Adjust the transmitter by varying the loop adjust-
nient until zere beat is secured; the transmitter is now set at the same fre-
quency as that of the net conirol station. With the key held down, move the
receiver adjustment unfil a pleasing note is heard in the head phones; release
the key. The receiver is now adjusted. The loop adjustment should not be
changed until another sef-up is made or the net changes to another frequency.
The receiver may be adjusted during reception when it is desived fto change the
piteh of the note heard.

B, To transmit. signal the assistant to furn the generator at the proper speed.
When that speed is attained transmit by use of the key: no other operations
are required. When the key is up the set is ready to receive. To break in,
senl long dashes until the other operiator has heard this signal in the intervals
hetween his dofs and dashes and hax stopped sending.

Seerion IV
RIEMOVAL FROJM SERVICE

Repaeking the sl = = . " e L
P'reparation for storage— -

8. Repacking the set.—DPack the message hooks, log sheets, ete,, into the com-
partment provided in the bag, (ype BG-50. Tarn the filament rheostat to the
OFF position. Remove the cord, type CD=103, and pack it between the flap
and cover of the bag, type BG-50: snap the securing strap and then the cover
of the bag. Remove the eranks and legs of the generator and fold down the
seat. Put the generator info the case, type CS—I1, and close the cover. Unsnap
the knife switeh contact at the top ol the loop: remove {he two halves of the
loop from the radio receiver and fransmitter. Pack the bag, type BG4I, as
follows: First insert the two short legs of the generator, one af each side
of the bag and with the pivofed foot down: next insert the other leg of the
ceperator with the seat ainst the flat side of the bag and with the pivoted
foot up: at each side of the bag insert one of the halves of the loop, folded;
slip the cranks down into the bag befween the flut side and the generator leg
carrying the seat: close the bag. Remove the head sets from the jack, pack

o
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them in the batfery compartment hox, and laleh the shelf, Lower the ap-
paratus box onto the battery compartment hox and lock the two together with
{he catehes at either side,  The set is now ready for iransportation.
9. Preparation for storage.—The set ax packed for transportation is rewdy
for storage except that the flash-light bulb. the batteries, type DA 23, Ih.(\
batieries. type BA-2, the vacuum tubes, tyvpe VI=24, and the vacuum fubes
type VT should he withdrawn from the sef and Trom the bag, type “(;,5”‘ Y
Baiteriex and tubes should be stored separaltely. :

APPARATUS LEGEND

A - AUMETER. TYPE 1-94

1~ CAPACITOR, TTPE CA-164 300 mur (CA 167 15014 )
Ci- CAPACITOR. 2-35 MNF
C3- CAPAGCITOR,
Ca- CAPACITOR, Z
€5- CAPACITOR.
CH- CAPACITOR, QOMMF

C1- CAPACITOR, TYPE CA- 147 00t M
C8- CAPACITOR, 230 MmF

C9- CAPACITOR, TYPE CA-148 OOZSIMF

2-35 WMF

3 Dmag0v

| T Cu [rio0v

C10-CAPACITOR, TYPE CA-134 .01 MF

C11-CAPACITOR, TYPE CA-185 200 MMF(CA“163, 150 MAF) TRANSMITTER
C12-CAPACITOR, TYPE CA-166 .1 MF y Keds

J = JACK TYPE JK-3 o

L1- GRID INDUCTOR Pl
L2- PLATE [NDUCTOR

L3- TRANSMITTING REACTOR

R1- RHEOSTAT, TYPE RS-95

R2- RESISTOR, TYPE R5—94 6400 OHMS
#3- RESISTOR, TYPE RS 2 MEGOHMS
R4- RESISTOR, 1.1 CHMS

RL- RELAY, TYPE BK-S

§ - SOCKET, TYPE §
T - TRANSFORMER, TYPE C-65
U - LAKP, TYPE LM-4

2

RECEIVER

r g B rturh o ihon el £t i —~ 1l e m - - ———— .
HATTERY e U 8 i
COMPARTHEN SHIELDED CONN. SHIELD

i d

] BATTERY

“ COMPARFHENT

¥ BOX PANEL

| el

i =

1 =

il

TL-1243

Frovnn G—Cirenit dingramn, type SCR=131(161)
SEerioN vV

FUNCTION OF PARTS

Radio receiver and feansmifter, type BC-TIS (BC-151) SR
Generiator, type GN=35 - 2. i i }’:

10. Radio receiver and transmitter, type BC-148 (BC-151).—«a, Trans-
mitter— (1) In Ifignure 6 is shown the wiring diagram of the set. ;].‘hi.\' '¢Ii:l"'1'-|l;'u
shows {rausmilter and receiver circuit=,  When the keyv is elosed \\'ill;H ‘:ht
hand generator in operation, currvent flows from the 1»11\111.\'“ [0-volt terminal n‘v
the geucrafor through IR, the relay winding and key to ground 1t \\'iii '(n‘*
noted that the negafive jerminal of the [O-volt supply 1\ (lil'(‘ﬂllv connected
{o that side of the loop which is groumded.  Current lln:nnuln the 1'4:1:1\' winding
operates the relay thereby closing the positive 400-volt supply ux;(n.ih«- 11]-,.;:
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of the transmitter tube, breaking the connection of the loop eircuit to the
receiver, and grounding the receiver. The transmitfter cirvceuit set up by the
operation of the relay is shown schematically in Figure 7.

C:zv [} , A

Al .
J_ Lﬂmo v J—
c;" r Ayf

_‘_ é'/ov

C =+
£, ((8 RF Chokd

s

(-5

=
i

Loop, type LP-7 TL-1244

Pravire T.—>Schematic {ransmitier cirenit

(2) The transmifter circuit is seen to be a modilied IHartley type. The
oscillatory cireuit consists of capacitors C, i, Cy, and , the fransmitting
reictor s and the loop, type ILP-T. Since capacitors Gy are of 0.01 microfarud

hg

—
52k =
e

00000000000
Loop, type LP-7

TL-(245

Frevre S —Simplified transmitter circuit

capacity their impedance at the frequency of this sef is negligible and they
may he neglected in an effort fo simplify the fransmitter ¢ircuif, The capacities
af O Coand Comay be lumped together as o single eapacity. The transmitter
circuit may then be more simply represenied as in Figove 8. The transmitting

11
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veactor Ls, and the loop, type LP-7, are in parallel in the oscillatory eiveuift and
since the loop has far less inductance, it. with the Inmped capacity C, determines
the frequencey of the oseillatory cireuit.  The purpose of Iu is (o provide grid
excitation and plate load for fhe tube, it being impracticable to tap the loop
inductance as would be done for the normal Hartley circuit.  Alternating plate
current flowing through Ly gives the proper excitation to the tube; sullicient
alternating plate current flows through the loop and capacitor C to maintain the
oscillations of the loap civeuit.

(3) Refer to Figure 7. The funcfions of the various parts are as follows:
'y is a fixed eapacitor which provides the major part of the capaecity in the
o=cillatory circnit. i isa variable eapacitor by means of which the oscillatory
cireuit is tuncd.
nected o the loop circuit by the action of the key relay; it compensates the

4 is nosmall variable screw driver capacitor which is con-

Inop civcuit for the loss of capacity which is occeasioned by disconnecting the
receiver circuit from the loop cirenit and thus maintains the frequency ealibra-
fion of the loop tuning capacitor whether the set is transmitting or receiving.
(y is a by-pass for radio-frequeney currenl around the resistor Re.. Cu is o
Dy-pass capicitor for radic-frequency carrent. Ry is a grid leak the use of
which gives the grid of the [ransmitting tube the yproper negative bhias foy
d-terminal, air-core coil the furns of which are

officient operation. Ts s a
properly proportioned to give grid excitation and plate load for the tube. U is

o flash-light Yamp which is Highted by current in the oscillatory circuit and

ihus offors o cheek on the operation of the transmitter,

(1) The left-hand side of the loop is at ground potentinl with respect fo
radio fregqueney : this acts to give it a fransmifting and receiving characteristic
which is a combination of the nondirectional characteristic of g vertieal
antenna and (he direetional pattern of a loop antenna,  Thus the sef transmits
and receives well in all directions, hut for extreme distanee ranges the plane
of the loop should point in the divection of the distant stafion,

b, Receiver—-(1) When the key is up, the relay is in the unactuated con-
dition. commecting the loop, capacitors Cyand Gy, and transinifting reactor Ly to
The cirenit of the recciver is then as shown in the simplified draw-

the receiver,
Comparison of Kigure 9 with Itigure 10 will show that the

ing in Figure 9.
Iatter isa further simplification of (he civeuit in which C replaces Cy and i, 1,
replaces La and the Joap inductance, and Cooreplaces G and G From Figure
10 it will be seen that the capacitors Cu, Co and the grid-flament capacity of
the first tube form the four arms of a Wheatstone bridge. The bridge may be
balanced by adjustment of Ci The leop cirenit is coupled to the hridge
through fhe capacitor Cs, made small so as to reduce the interaction of “-]O
heterodyne fube and the Joop civeuit.  Voltages across 0 and 1, becanse of
incoming signal current in the loop cireuit are applied through i to {he
junction of the Cu capacitors, through the upper Cu capacitor to the grid-
filament circuit of the heterodyne tube.  Since the bridge is halaneed, th(-lrn is
no voltage due fo the incoming signal across Ty and .
affect the frequencey of the oscillatory cireuit of the heterodyne tube.

(2) The heterodyne fube is a simple regenerative tuned grid oscillator, energy

Thus the loop does not

heing fed from the plate circuil in L. to the oscillatory circuift consisting of L,
¢, and (W Since the grid-filament eapacity of the tube is equal (o that of .
half of the voltage across the oscillatory civeuit is applied to the grid-filament
IMurther, since the bridge is balanced, there is no voltage

circuit of the tube.

12
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hecause of the oscillatory ecireuit current between the junction of the €y
capacitors and ground; hence the loop cirenit is unaffected by the heterodyne
ogcillatory civcuit, The bridge arrangement by which loop and heterodyne cir-

™~

Olby

7]

AL SSE TWE

+40

(]

|+45

TL-{246

45

Figure 9.—Schematic receiver eircuit

70 _aqudio
Jrequency

e,
5
Q0000005
Cp”
Al TL-1247

Figrre 10.—Simplifed receiver eircuit

cuits are coupled together prevents vadiation from the loeal oscillatory cirenit
and nlso prevents the loop circuit from affecting the funing of the local oscilla-
tor, The local oscillator tube aets also as a regenerative defector because of
the capacitor and grid leak €% and Ry in the arid-filament ¢irenit. . The path for

direct current in the grid civeuit is from fikunent through Re and 1, to grid,

13
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(3) If the receiver were nof carelully shielded, the operation of the f{rans-
mitter would paralyze the local oscillator detector and prevent the method of
tuning transmitter and receiver which is used with this sef.

(4) Refer to IMigure G, The functions of (he various parts are as follows:
The operation of the following has been deseribed above Y, Gy s, Cp, Cn,
Cs, Lo, L, aind the loop. (' is an adjustable eapacitor; Cy which is in parallel
with it is a variable capacitor for tuning the oscillatory circuit of the heterodyne
tube. Cp is a capacitor through which ground is placed upon the receiver
while sending so as to reduce the pick-up of energy by the receiver from
the transmilter. 7, C, and Cy are by-pass capacitors. T is an audio-frequency
transformer, type ('—65

(5) An incoming signal beats with the signal of the local oscillator and the
tube, acting also as a detector, amplifies current of an nudio frequency which

is the difference between the frequencies of the incoming signal and of the
local oscillator.  The resultant audio-froquency signal is amplified by two stages
of transformer coupled audio-frequency wmplification using tubes, type V=24,
before being applied to the head sets.

FIELD

]
| 2 g 2
Y G
3 & Low X3
Oq. 4 VOLT
—=|" < PT

= SOCKET + A=
l——__l

FIELD

o,

VOLTAGE REGULATOR

CHOKE

Ticukr 10— Wiring dingraum, type GN=35

¥ 11. Generator, type GN-35.—The wiring dingram of the generator is shown
in Figure 11. The ficld winding connects across the low-volinge winding of the
armature and provides exeitation for both high and low voltage windings., A

radio-frequency, air-core choke coil is conneeted in the positive lead of the low
voltage and the high voltage is shunted by a capacitor Ch, Rigure 6; these func-
tion together to reduce fhe noise inferference in the receiving resulting from
commutator action. The cord, type CD-103, plugs into the 4-point socket; the
cord is shielded and the shield is grounded at each emd, The voltage coil of the
regulator is connected in series with the 23-ohm resistor direetly across the
low-voltage winding of the generator. The contactor operated by the voltage
coil may be in one of three positions, against A, between A and B, or against B.
When fthe contactor is against A, the 20-ohm resistor is shorted and the field
winding is connected directly to the low voltage of the generator. Increase of
current through the regulator coil due to a rising low voltage pulls the con-
tactor info a position intermediate between A and I3 ; in this position the short
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across the 20-ohm resistor has been removed and the 20 ohms is in series with
the field winding and the low voltage. If the contacfor is drawn all the way
over to B, the field winding is shorted by being grounded at both ends and the
The change from one to another

20-ohm resistor ig lef( across the low voltage,
regulat-

of the three possible positions of the contactor occurs rapidly and the
ing action is exceptionally good,
SecrioN VI

CARE, ADJUSTMENT, MAINTENANCE, AND REPAIR
Paragraph

Care and adjustment of the sel - it E T e e e e 11
Maintenance and repaiv of the sefo_ e i e R 13
st ; 14

Troubles and their remedics. SR e
12. Care and adjustment of the set.—a. Radio rccciver and irdnsmitter,
type BO-148 (BC—131).—(1) Care—This picce of equipment has been construeted

fo require a minimum of care and attention. It should, however, receive the

same careful handling accorded to any piece of preeision apparatus,
ping and rough handling of the radio receiver and transmilter are not a proper
Routine eare will conxist in keeping it free from
confacts between panel-mounted

Drop-

part of service cowditions,
dust inside and in inspecting the spring
apparatus and apparafus mounted in the box fo see that the contacts make

positive counections.
(2) Adjustment of frequency in the ficld —I1t is desirable that all sets oper-
1 unit be calibrated for frequency. This is done by adjustment

afing within :
One sel should be selected as the

of the pointer on the receiver tuning dial
standard and the frequency of its receiver adjusted to 4.360 (5.100) kilocycles
by a wavemeter: with the receiver tuning knob held firmly, the pointer of the
receiver dial should be moved fo the 4360 (5.100) Kiloeyele mark., This set
is then used to calibrate the other sets by having the standard use the pro-
codure prescribed for a net control station, The other sets tune their receivers
to zero beat with the transmitter of the standard, the latter being set at 4.360
Each set when tuned to zero beat is calibrated by holding
the pointer of the receiver is slid
The sets are then adjusted for

(5,100) Kkilocyeles.
the receiver tuning knob firmly while
around to the 4,360 (5,100) kiloeyele mark.
field use.

(3) Receciver bulancing adjustment.—The capacitor (
serew driver capacitor access fo which for adjustment is obtained through
the screw plug at the back of the apparatus box marked RECIIVIER COM-

YW Pigure G, is a small

PENSATING. To make this adjustment. the screw plug is removed and the
capacitor capaeity varied by using a screw driver made by forming a tip on
i bakelite rod. The capacitor should be adjusted until the receiver tunes at
both 3,960 (4,370) and 4,360 (5,100) kilocyeles against a precision wavemeter,

This adjustment is made in production and should not be necessary in the

field.,
(1) Balancing adjustment.

(a) This adjustment to the capacity Wheatstone bridge is made by ad-
Justing the capacity of capacitor (i IMigure 6. When the bridge
is properly balanced the signal heard at a near-by set caused by the
loeal heterodyne osecillator is reduced to a minimum. When the
set is considerably onut of balance, tuning the loop civeuit will canse
a click to be heard in the head phones as it comes into resonance
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with the loeal ascillator and absorbs power from it.  Balaneing can

not be pertormed in the field and should be atiempied only by com-

petent. personnel having (he requisite equipment.  The sets will be ]
balanced during production and should require little balancing

thereafter.  Tu the field, however, it is highty desirable {o try out

all available fubes, fype V=21, in the lefi-hand socket of the re-

ceiver and use there that {ube which sives the best signal sirength
when receiving a weak signal and at the same time causes no
frequency change when the loop is hrought into tune. The tube,
if so selected, gives a satisfactory balance Tor operation.

() The balancing adjustment, when necessary and when competent per-
sonnel with proper equipment is available, is performed as follows:
Remove the metal serew plug at the back of the sef box, marked
BALANCING, Then use a serew driver made from a bakelite rod
by forming a tip on it to turn the capacitor adjusting serew.  The
panel must be firmly closed, all tubes in their sockets and the set
in a receiving condition.  Set the receiver tuning at 4,360 (5,100}
Kiloeyeles.  Connect o vacuum tube voltmeter capable of reading
0.05 volt alternating current effective neross the loop terminals.
Then adjust the loop tuning capacitor for maximum reding of the
vollmeter,  Now adjust O with (e bakelite gerew driver until min-
imum reading of the vollmeter is obtained, indicating the best pos-
sible badance.  Tune the loop tuning capacitor again to resonance
with the loeal oscillator tube as indicated by the maximum read-
ing of the voltmeter and adjust further the balancing capaeitor,

(5) Transmitier compensaling adjustment —This is the adjustment of the
apiaeitor Cy, Wigure 6, the eapacity of which replaces that of the receiver when
the set is transmitting. The adjustment is made by removing the screw pliug
marked TRANSMITTLER COMPENSATING near the top at the right-hand side
of the apparatus box. A serew driver made by forming a tip on a bakelite rod
is inserted into the hole and used to turn the eapacitor adjusting screw. The
receiver ix carefully tuned to 1,360 (5,100) Kkilocyeles and the key is held
down : the adjusting screw is then turned until zero beat between (ransmifter
and receiver is reached.  The sets will have this adjustment made during pro-
duction and the necessity for further adjustment will be exceptional,

b. Generator, type GN=35—(1) Care~—The generator is built to require a
minimum of care. Tt is rugged but should not on that account be subjected to
hard usage. The shafts run in ball bearings; these last do not require Inbri-
ation but the balls and race must he kept greased to prevent rusiing, Isvery
six months the bearings should be greased with vaseline or light motor
srease; excessive greasing will result in generator trouble as surely as failure
to grease the bearings. To grease (he bearings, remove the five serews hold-
ing the projection on the right of the generator housing; the projection may
{then be removed and three ball bearings will be found. On the left-hand
side of the generator are two dimond-shaped plates, each held (o the housing
by two serews; removing these plades gives access fo the other bearings of
the generator, one beneath each plate,

(2) Adjustment—TThis generator is used with radio sets, types SCR=131,
SOR-161, SCR-1T1, and SCR-163, For the yradio sef, type SCR-=163, the
generator will provide 8 volls and 350 volis; as received from (he manufie-
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furer it will be adjusted to give these voltages. For the remaining sefs i
ix readjusted to 10 volts and 400 volts; this readjustment is made before
issuing the generator with the set. The name plate used with fhe generator
has (wo stamped sides and that side should be uppermost which bears the
voltage rating for fhe set with which the generator is issued. The rating
on the name plate should be cheeked to see that it agrees with the set reguire-
ments.  If found fo be wrong, the voltages may be adjusted to the proper
values as follows: The generator is connected to the set which is in a trans-
mitfing condition and the generator is furned at normal speed. A voltmeter,
or series of voltmeters of the same type, is connected to prongs 3 and 4 of the
cord, type CD=103, at the generator end. The tension on the armature serew,
marked ¢ in Iigure 11, is then adjusted until the voltage read is 400 volts
with the transmitting key depressed. Turning the armafure screw in a clock-
wise direction incereases the voltage; turning it counterclockwise decreases
the volfage., Access o the armature screw for this adjustment is obtained
by removing the four serews on the top of the generalor housing and lilting
off the fop.

13. Maintenance and repair of the set.—The field maintenance of (his sef
will consist in general of routine care given fthe set and of sueh minor
repairs as oare practical in fhe field. The adjustments necessary and the
troubles which may be expecfed are covered in paragraphs 12 and 14,
respectively,

14. Troubles and their remedies.—Practically all of the froubles experiencod
with this set will be due to mechanical canses. 1 the panel is not completely
closed, the spring contacts in the apparatus box will not make good con-
tact and the sef may fail to function. TIn case of receiver failure, the contacts
al. the battery binding posts should b2 checked, then the condition of the
balteries themselves. Occasional faulty contact may be had in the tube
sockets becanse of dirty prongs on the tubes or because the set has not been
kept free from dust and grit. The head phones should not be left plugged into
the jacks during (ransportation because some head sgets have a ground from
their windings to the receiver case: this case may come into contact with the
frame of the set and provide a circuit for the I3 batteries, gradually running
them down,

SECTION VI1I

LIST OI* PARTS
'aragraph
B B D S e e T it e i o - % 15
15. List of parts.—The following are the component parts of the radio set,
type SCR-131 (SCR-161) :
1 bag. type BG—49, for loop, generator legs and cranks,
1 hag, type BG-50, for spare batteries and tubes, cord, type CD-103, and
message books, log sheets, ete,
case, type CS—, for generator, type GN-335.
batteries, type BA-2, 2 in use, 2 spare.
batteries, type BA-23, 3 in use, 3 spare.
1 cord, type CD-103.
cranks, type GC-2, for generator, type GN—
Gange, type TL—127.
generator, type GN-35.
Iead sets, type P-11 or P12,
lamps, type LM—4, 1 in use, 1 spare.
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