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l, USES. - g« The radio sot, type SCR-131, is a portable, loop, continuouc
wave (CeW.) telegraph transmitting and receiving set operating within a
frequency band of 3960 to 4360 kilocyclese The set is designed to give
reliable communication between headguarters which are seoparated by a
distence of five milos or lesse It is also designod to furnish 40 operating
channels spacoed ten kilocycles apart however, in order to avoid possible
intcrfecronce botween nets it is deosirable se to assign fregquoncies as to
have ncts which oporate within five milos of one anothor s»naced at least
20 kilocycles aparts Tho set requires only two men to carry ite Whon
sot up, it occupies little space and can bo used in any location from
which satisfactory rodiation may be expcctods

b. The radio set, type SCR-161, is identical with the radio sot, type
SCR-131, except for thg capacitics of throc cepscitors, which difforonce
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causes the former to operato within a frequency band of 4370 to 5100 kilo-
cycless It is designed to furnish 74 oporuating channels spaced ten kilocycles
apert; however, in order to avoid pessible interference botween nets it 1is
desirable so to assizn frequencics as to have nets which operate within

five milos of one another spaced at least 20 kilocycles aparte In the
following regulationg all gonoral statoments npply to both the radio sets,
types SCR~131 and SCR-161l. Whore settings, valuos, or type numbers for

those sets diffor, thosc shown in parontheses apply to the radio set, type
SCR-161 onlys

ce The redaio set, type SCR-191, has not yet becn adopted as standard.
Consequontly, the following rcgulations relate solely to the radio sets,
types SCR-131 and SCR~16le It is contemplated that tho essential equipment
of the radio set, type SCR=191 will be identical with or similar to that used
in the radio scts, types SCR-131 and SCR-161l. Changes in these regulations
covering the former will be published upon its adoption as standarde

2s (GENERAL DESCLIPTIONs. - @&e Whon packed for transportetion, the set
consists of four ymrts: the redio receiver and transmitter, type BC=148
(Be-151), with a carrying strap, type ST-19, weighing when complete with
batteries, headsets and tubes, 33.5 pounds and being 14-5/16 inches high,
14% inchos wide and 8% inches decp; the bag, type BG~49, containing the
loop, type LP-7, the three legs and two cronks of the generator, type
GN-35, and with 1ts contonts wcighing nine pounds; the cago, typo €5-41,
containing the generator, type GN-35, and weighing with it, 22 pounds;
the bag, type BG-50, weighing when packed 12 pounds and containing three
spare batteries, type Ba-23, two spare batteries, type BA-2, two spare
tubes, type VI-25, threc spare tubes, type VI-24, one cord, type CD-103,
message books, etce Tho total welght of the set is 76.5 poundse

be. When set up for operation, the sot consists of two essontial parts;
the redio recciver and fransmitter, typce BC-148 (BC-151), with loop,
type LP=7, ettached; and the generator, type GN-35. The cord, type CD-103,
comnegcts the generator to the set boxe The top of the loop is 574 inches
above the level of tho ground upon which the set restse

3« ILLUSTRATIONS. = Pigure 1 shows @ normal installation of the radio set
ready to operate; bags, type BG~50, and BG~49, are shown under the generator
and behind the loop respectivelye Othor views of the radio receiver and
transmitter appear in Figures 2, 3, 4 and S Figurcs 6 to 11 show various
details of the circults utilized in the sete
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SLCTION II

INSTALLATION FOR SIRVICE

Paragraph

Detailed doscription of the s6t 48§ i8SU8A —m——— oo 4
Imstallory the et e e e e e e 5

4. DETAILED DESCRIPPION OF THE 54T AS ISSUID. - as The radio recaivar and
transmittar, type BC-148 (BC-151). - (1) The radio ruocziver and transmitter
consists of two woodan boxss parmamintly hinged togathar and held closad for
transportation by two catchos, one at sach sido. Ths smallor box will horo-
aftor be callad tha apparatus box and tho larger box thy battary compartmant
box. Tha radio raciivor and transmittor having be:n placsd so that ths
battory compartmant box roste on thoe ground, th2 catchies which lock the two
boxds togathor having boan raloasad, thy apmaratus box may ba swung up ard
back on tha hinges =0 that it roste upon tho projrcting portion of the battery
compartmant box, PFigur: 2 shows thy radio rcoiver and transmittar in this
op3n2d position., On tla panil of th: apparatus box can by &23n th2 racsivar
tuning control "RSCIIViR", the loop tuning control "LOOPY, and ths filament
rheostat "FIL. RHIOSPAT", all clearly marked. In the upper center of the
panel is a flashlight bulb which lights when ths set is transmitting. Just
abova tha center at the right is sean a socket for ths four prong plug of the
cord, type CD-103, which is used t0 connect the gencrator to the radio
receiver and transmitter. At the bottom of tho pamdl and nsarly in the
centsr is the filamsant curront ammeter for the recciver; of the scale of
this mater thars is visible only a small sector about the mark which shows
tha corract position of the pointer for proper recoiver filamsnt currsnt.

The cord connecting tho key to the paml noad never be disconmected except
for purposas of replacoment. A%t the uppor right and laft of ths pansl ars
sean tha catchas which lock tr2 panil to the appraratus box. Rselsasing thase
catchys by tuming them so that th: handlos are towards on3 another, thy panal
which is hingad at ths bottom may b3 pulled forward. Ths insido of the
apparatus box iz thon visibla as in Pigurs 3. On th2 bottom of the panol

is mountad ths rsecaiving apparatus exc2pt batgerisce, hiadssts and loop.

The pansl is of matal 2nd when closed makes a cpring contact with the sides
of a metal box which fills the lower part of the apparatus box; the receiving
apparafug oexcoept tho batteries, headsots and loop is thus contained within

a metal shisld. PFrom laft to right across ths bottom of the pansl, the major
items of equipment visible are: the raceiver tuning capacitor, bahind which
aro mountad two capacitors, typo CA-165 (CA-169) and two capacitors laballed
Cq @and C_ in Piguro 6; 2 cylindrical metzl cagy which containg the grid and
plato in&uctors of the recaiver hatarodyns tubo, tha racsivor hafarodyno
tube, in r2ar of which ie ths grid laak; two auéio frogquoncy amplificr

tubas and on thus axtrome right, two audio fragusncy transformars, type C-6b.
On and abovd thz shalf which divides the apparatus box in two, arc tha
transmitting tube, r:lay and 211 tranemitting cquipm:nt 3xcept tho

-1
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key, gencrator, loop and loop tuning cipucitors The transmitting tube

is seen in the upper left; beneath it are the transmitting reactor and

e caphicitcr, type CA~134; in the center is the transmitting relay; at

the right is the socket for the plug of the cord, type 0D-103. All tubes
are on flexible mountings so ms to reduce danger of accident and to
minimize microphonic noisee

(2) ™e shelf carrying the key, shown in Figure 2, has also upon it &
wiring diagram of the set and a sheet of white celluloid beside the koy
for operator's pencil memorands; the celluloid can be erased with a damp
clothe The shclf is hinged at the back and is held in place by a catech
at the front; it affords access to the battery compartment boxe Figure
4 shows the shclf raised and gives a vicw of the battory compartment boxa
The threo receiver filament batteries, type BA-23, are connected in series
by means of the flexible cords provided and the resulting battery is
connected to the "4.5 V binding posts at the right center of the
compartmente To the right of the filament battery are two batteries,
type BiA-2, witich form the plate battery for tho receiver; theso batteries
arc connected in secries by means of the binding posts directly in rear of
theme Just beneath tho rectangle of bakeclite on which are mounted the
binding posts is a double jaeck for the headsets, type P-lle The jack is
Open to the rear; an ovening at the upper right rear of the battery
compartmont box allows the cords of the headsets to be passed to the
outsido with the shelf downe The headsets are carriod in the rear of
tho battery compar*ment box as shown in Figure 4e To the right of the
catch in Figures 2 and 4 is seon a hole in the shelf; when the sot is
closed for transportation, a projoction at the top of tho panol in
Pigurcs 2 and 3 passcs through this hole and strikes the spring switch
in the battery compartment box, thus orcning tho roceiver filament
circuit whon the sct is packed for transportatione

(3) Figuro 5 shows the back of tho radio rcceiver and transmitter and
the two sockets for tho loops The loop, type LP-7, is not a part of the
radio receiver and transmittore It consists of two parts; each rart is
8 vair of lecngths of squaro brass tubing permanontly hinged togethers
The free cnd of one tube of each pair plugs into one of tho sockots on
the radio receciver and transmitter; the free onds of the other tubes of
oach pair snap togothor in a knife switch contact at tho top of the loope

See Pigurc l.

be The gunerator, type G~35. = Gurrent for tho plato and filament
circuits of the transmitting tube is furnished by the gensrator, type
GN-35¢ The lattor is a self-excited gonerator having a double-wound
armature and is oquipped with & voltage rcgulatore For use thc gonerator
is mountod on throe romovable legs, one of which carries a seat for the
man who turns the generators The cranks by which tho generator is turned
aro glso removeblee No comnections to the generator are required to be
made other than plugglng into 1t the plug of the cord, typre CD-103.

—4.4
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¢ The bag, type BG-49. ~ This bag resemblos a golf bag cut in half
3long its longer dimension amd fitted with a hinged cover at the top. The
b8g is of canvas with wsb top and matal bottom; the top fastens with an

automobils curtain fastoner.

d. The bag, type BG-50. - This bag is of webbing with a hinged cover
Which is heig closed by automobile curtain fasteners. Undsr the cover
is a flap on the under side of which are marked ths iteme to be carrisd
in the various compartments into which the bag is dividad. At the right
Of the bag as it is opomed is a rectangular fibor container for the spars
Vacgum tubes of tha sot; tha tubes will not fit into this contaimsr in
thair Original pastoboard cartons but should bs wrappyd with the protoct ive
tissus within ths papar carton whan baing packad into tha containor. To
thy lart of 4y containsr and at thd roar of thy bag ars thros compartmmts
9a&ch dasignad to hold ome of the three spare batteries, type BA-23; to tha
l18ft of these is a compartment designsd to hold the two spare batteries,
Yype BA-2; the front compartment on the left is for the message book, log
sheste, ote, When the flap is closed down thore is laft enough space on the

$0p of it to pack thars tho cord, type CD-l03.

8. The cass, typs (S-4l. - This is a ractangular wabbing casa with a
loathar r3inforcad bottom and hingsd covor hald closad with two antomobily
curtain fastanare, It sorvas to protact thy ganerator during transportation

&nd has no othar purposo.

5. INSTALLING THZ Si7. - a. Ths radio recaivor am transmittar, typo
BC-146 (BC-151). ~ (1) Dlace ths radio rucolver and transmittor firmly on
tha groung With thd battary compartmont box down and thi apparatus box
S0vard tho oparator. Unfaston tho catchoe at thy right and 13f% by an upward
Pull on the latehas. .Raise the apparatus box to a vertical position =o that
1% rests upon the projection of the battery compartmont boxz. Assemble ths
Loop on the radio receiver and tranemittors The plane of the loop should
point towards 4he most distant station of the met or towards that station
With which the mogt difficulty of commmication is expected. Unlatch and
r3ige the shelf of the battary compartment box. Connect in sgaries by means
Of the flexible cords three bat torise, type BA-23, fit thom into the
COmpartmont mads for them snd s?e that the poeitivo and negativo termimals
Of the 3-gell battery are now conmected to the proper binding poste,

4.5 v and "~ 4,5 V" respectively. Put into the rig.‘r.lt hand front
Compartment two batteries, typs BA-2; conmect the red wire of the right

hand ons to the n-.45 ¥" binding post and the black wira of the left hand
e to the m. 45 V" binding post; conmect the remaining wire Qf aach battory
50 eithor of ths binding posts marked "COMMON B". Tho foregoing procad?ra :
Of commcting tho battarias will bo followod only whon putting tha sot into
S3rvica for tho first tima, or for battery replacomsent, or wh?n tho gat hasg
D3an withd rawn from storaga. Rimove tho hoadsots, plug thap into tha jacks
bimath tho binding post panyl and bring thr corde of tho hoadsats out
through ths elot at thy right of the battary compartmont box. Lowar the

Shalf ang lock it with thy catch.

~5-
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(2) See that the filament rheostat is in the "OFM positions Turn the
catches at the tep of the panel of the apparatus box until the handles point
towards one another and pull the panel forwarde 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 circuitse Insert
in the transmitter tube sockot a tube, typo VI=25; insert in the receiver
tube sockets threc tubes, type VI~24. If certain tubes have been sclectod
for tho hoterodyne tubs, ocare should be exorcised that one of those is
pleced in the first recciving tubo socket at the lefte Push the panel
back and lock it into placo with the catchcse The foregoing procedure
of inserting tubes will not be followed oxcopt whon the set is used for
the first time, for tube replacement, or aftor the set has beoen storeds
at othor times the tubes are left in the socketse

(3) Serew the flashlight buldb into its socket in the center of the panel;
this also may be left in place except when the set is to be stored. Plug
into the socket at the 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
gsocket, otherwise the plug will not enter the sockete The ends of the
cord are intorchangeablege

(4) Turn the rocciver filament rheostat slowly until tho ammeter pointer
is aligned with the arrow in the scalc slote

b The gonerator, type GN-35. = Romovo the gonerctor and its legs from
the carrying bags. Loy tho generator on the ground with the namo plate
vortical and so that it can bo reade Slip the logs which do not have the
seat attached through the rings on the top of tho generator eand engage them
firmly with the spring beyond the ringse Raise tho generator upon the legs
so that tho name plate is upe On the vortical face of the generator
opposite the two attached legs is a D ring and beneath the D ring a slote
Holding the D ring up, ongage the projection at the bottom of the upper
end of the third leg in the slot; then push the D ring dowvm over the top
of tho leg. BRalse the scat, raise tho seat holder and insert the free end
of tho seat holder into the slot in the bottcm of the seats Insert the
oranks in the holes at the right and left of tho goneratore Just above
the top of tho two legs of tho generator 1s tho socket for the cord, %ype
CD-=103« Plug into the sockot the frec end of thse cord, typve €D-103.

The plug will enter the socket only when the arrows on thom aro alignedes
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SECTION IIIX
OPERATION
Paragraph
Operating procedure for the net control station ~=——=————mememen 6
Operating procedure for stations other than the net control
STAtI0N ~o e e e e e e e et s i i s e e —— 7

6e OPERATING PROCEDURE FOR THE NET CONTROL STATION. - &« Turn the
receiver adjustment to the frequency assigned the net in which the set
1s to werke Direct the assistant to turn the gensrator at approximately
50 to 60 revelutions per minute; minimum proper speed will be indicated
to him by the scemingly easier tuming of the generator when it recaches
the spced at which thc voltage regulator starts to functione. Hold down
the sonding koy and turn the loop adjustment until zoro beat is reachede.
As tho ad justment approachos zero boat, a note of decreasing frequency
Will bo heard in -tho hcadphones; if tho adjustment passes zoro beat -
on the other side, the note will again be hecard but with incroasing
Pitche When zero beat has been roached, turning thoe loop adjustmont in
sither direction will produce a note of increasing pitche The transmitter
has now becn sot gt the essigned frequency and the loop adjustment should
not be touched until another setup is made or the net frequency is changeds

be With the koy hcld down move the rocciver adjustment until the note
In tho headsct is satisfactory to the ear. The key is thon roleased. The
recciver is now adjusteds Henccoforth adjust thc rcceiver slightly &s
required to secure a pleasing note during operation with the other stations
Of the net, but do not touch the loop adjustmente.

S+ The set is now roady to send to othor stations in the net for their
ad justment. When establishing tho net or when ono or more stations
tomporarily out of the not may be expccted to return to the net, the net
control station transmits at sufficiently frcquent intervels to facilitate

tho ontry of the other stations into the nete

4¢ To transmit, direcct the assistant to turn the ponerator at the proper
spoede Whon this speced is atteined, transmit by use of tho key; no other
Oporations arc roquireds When the koy 1s up the set is ready to recoive.
To broak in, send long dashes until thc other operator has heard this signal
in the intervals betwocn his dots and dashcs, end has stoppod scndinge

7e OPERATING PROCEDURE FOR STATIONS OTHER THAN THE NET CONTROL STATION. =
&+ Tune both loap and recciver to the froquency assigned the net by setting
the pointers. A4t the time of the prearranged schedule, turn the receivor
ad justmont kmob slowly back and forth until the signal transmitted by the
net contrel station is heard. Then tune the receiver to zero beat with
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the slgnal from the net control statione For description of zero beat, see
Paragraph 6 above. Signal the assistant to turn the generator and when the
generator is turning at proper speed, hold down the keye Adjust the trans-
mitter by varying the loop adjustment until zero beat is secured; the
transmitter is now set at thc same frequency as that of the net control
statione With the key held down, move the rocoivor adjustment until a
Ploasing note is hoard in the hoadphenos; rolease tho keye The receiver

is now adjusteds The loop adjustment should not be changod until another
Setup is made or tho net changes to another frequoncye Tho rocclver may
be adjusted during reocoption when it is desirod to change tho pitch of

the noto hoarde

“be To transmit, signal the assistant to twmn the gonerator at the proper
spoode Whon that spoed is attained transmit by use of the key; no other
operations are requirede Whon the key is up the set is ready to reccivee
To break in, sond long dashes until the othor oporator haes heard this
signal in tho intervals between hls dots eand dashes and has stopped sendinge
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SECTION IV

REMOVAL FROM SERVICE

Paragraph
Repacking the set 8
Preparation for storage 9

8¢ REPACKING THE SET. -~ Pack the message books, log sheets, etc., into
the compartment provided in the bag, type BG-50s Turn the filament rheostat
to the "OFFM™ positione Remove the cord, type CD-103, and pack it between the
flap and cover of tne bag, type BG=50; snap the securing strap end then the
cover of the bage Remove tho cranks and legs of ths generator and fold down
the seate Ful the gencrator into the casa, type CS-41l, and close the covere
Unsnap the knife switch contact at the top of the loop; romove tho two
halves of tho loop from the radio receiver and transmittere Pack the bag,
type BG~49, as follows: first insert the two short legs of tho generator,
one at each side of the bag and with the pivoted foot down; next insert
tho other log of the gonerator with the seat against the flat side of the
bag and with the pivoted foot up; at each side of the bag lnsert one of the
halves of the loop, folded; slip the cranks down into the bag botween the
flat sideo and tho generator log carrying the seat; close the bage Remove
the hoadsets from tho jrck, pack thom in the battery compartmont box and
latch tho shelfe Lower tho apparatus box onto the battory compartment box
and lock the two togother with the catches at oither sides The set is now
ready for transportations

9¢ PREPARATION FOR STORAGEs - Tho set as packed for transportation is
ready for storage oxcept that the flashlight bulb, the batteries, type BA=23,
the batteries, type BA-2, the vacuum tubes, typo VI-24, and the vacuum
tubes, typo VI~25, should be withdrawn from the sct and from the bag, type
BG-50« Batteries and tubes should bo stored separatelys

s
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SICTION V

FUNCTION OF PARTS

Paragraph

The radio receiver and transmitter, type BC~148 (BC~151) —feeeeccm-- 10
The gore MRLors tiTe (GRS - soe=cmm sl s o L e P 1

10. THY RADIO RICZIVER AND TRANSMITTAR, TYPZ BC-148 (BC-151). - a4« The
transmitter. - (1) In Figure 6 is shown the wiring diagram of the set. This
diagram shows transmitter, and receivar circuits. Whon the key is closed
With the hand generator in oparation, current flows from the positive
10~-volt terminal of the generator through Ry, the ralay winding and key
?0 ground. It will b2 noted that the nsgative terminal of the 10-volt supply
18 &3ractly comnacted to that eide of the loop which is grounded. Current
through the relay winding operates th3 ralay thareby closing the positivae
400~volt supply onto tho plate of thy transmitter tubs, breaking the connsction
of the loop circuit to tha racsivar, and grounding the recaiver. The trans-
mitter circuit sot up by tho opsration of the ralay is shown schamatically in
Pigury 7. : <

(2) mhs transmit tar circuit is s23n to b3 a modifisd Hartlay type. The
oscillatory circuit consists of capacitors C;, Cp, C8 and Cjpn, the transmitting
reactor L, and the loop, type LP-7. Since capacitors Cj5 are 0f .0l mf.
capacity %hera impedance at the froguency of this set 1is negligible and they
may be neglected in an effort to simplify the transmitter circuit. The «
capacitiss of C1s Co ang C8 may be lumpad together as a single gapacity. The
transmittor circuit may then be more simply represanted as in Figure 8. The
transmitting reactor L_, and the loop, type LP-7, are in parallel in the
oscillatory circuit anf? since theé loop has far less inductance, it, with the
lumped capacity ¢, detorminss the frequency of tha oscillatory cireuit. The
purpose of L is to provide grid excitation amd plats load for tha tube, it
baing impracficabla to tap the loop inductanca 2s would be dond for tha nomal
Hartley circuit. Alternating currant plate currant flowing ?hrough L5
givas ths propar axcitation to ths tuba; sufficiant ?lta?natlng currant.plata
current flows through the loop and capacitor C to maintain tho oscillations

of tha loop circuit.

Pho function of the various parts is as fol}owe.
Cy is a fixed capacitor which provides the major part of the capacity in the
oscillatory circuit. C, is & variable capacitor by means of which the
oscillatory circuit is fumed. C, is a small variable screwdriver capacitor
which is conmected to the loop cIrcuit by the acti9n of Fhe kay relay; it
oompensatas the loop circuit for the loes of Cap301ty.wh1?h is occasioned
by disconnecting the recaiver circuit from the loop.01rcu1t gnd thus
maintains the frequency calibration of the loop tuning capacitor the same

(3) Refar to Pigure 7.

=10




APPARATUS LEGEND

A -~ AMMETER. TYPE I-54

C1- CAPACITOR, TYPE CA- 164, 300 MNF(CA-167 150 MHF)

C2- CAPACITOR,
C3- CAPACITOR,
C4- CAPACITOR,
C5- CAPACITOR,
C6- CAPACITOR,
'C7- CAPACITOR,
C8- CAPACITOR,
C9- CAPACITOR,
C10-CAPACI TOR,
C11-CAPACI TOR,

C12-CAPACITOR,

2-35 MMF

TYPE CA- 150
2~ 35MMF
2-35MMF
SOMMF

TYPE CA-147
230 MMF
TYPE CA-148
TYPE CA-134

2-35 MMF

.001 MF

-0025 MF
.01 MF

TYPE CA-165, 200 MMF(CA-169, 150 MMF)

TYPE CA-166 .1 MF

J =JACK TYPE JK-3

Li-
L2~
LS-
R1-
R2-
R3-
R4 -
RL-

TRANSMITTI
RHEOSTAT,

RESISTOR,
RESISTOR,

U - LAMP, TYPE

RESISTOR, TYPE RS—94 6400 OHMS

RELAY, TYPE BK-5
S - SOCKET, TYPE §0-22
T - TRANSFORMER, TYPE C-65

GRID INDUCTOR
PLATE INDUCTOR

NG REACTOR
TYPE RS-95

TYPE RS-3
1.1 OHMS

2 MEGQHMS

LM-4

......
vvvvvv

"3/’- /oy

J_—ml@ -400V.
choj+400 V.

TRANSMITTER

|t

l— Ye//low

. RECEIVER R, Red
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+ol | BATTERY 2 0
J__=p (|} comparTmENT === — —+——{' p
== ||| Box Panec TGy 1 S
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Whe 3
f?;éﬁ:gc;hzuiet At tmnsmitting or receiving. Cg is a by pass for radio
T o rent around tha rasistor Rpe C)g 1E a by pass capacitor for
of the t]‘énsﬂ?ykqurmnt. R, is a grid leak the use of which gives the grid
Yo 35 fo‘rm_ltulr.lg tuba.tha props» negative bias for efficient opsration.
Pgobortibn;d t.arm:mal, :}11‘ core coil the turns of which ar proparly
£1a8h1ight | b0 8ive grid axcitation and plate load for the tube. U is a
ke of;ﬂ;q -'lmp‘ which is lighted by current in the oscillatory circuit and
, S A chock on tho operation of thy transmitter.

/i
rad(;g ff.ilgu,lef}: hand side of the loop is at ground pote?tial with raspect to
Characte;-iqszl-m‘].; ’fhis'acts to give it a transmlttlz_xg and receiving .t
& Tertigs] 1:3' which is a combimaticn of the non-dirsctional characteristic of
sat tmnsp-?fu?nm and'the directional patterp of a loop antsnna, T{lus the
rangag tIAl 1 and receives well in all c?irec_:tlons, !Jut f.cr axtrome d?stance
3tfl£i:>;l. B plana of tha loop should pcint in the direction of the distant

TSRt b e ) Whan ths kay is up, tho rslay is in @;ha_unacfuated
£ ¥o thoy_‘.ctnfl-ecmmg tn: locp, capacitors C and‘c and tranfmltt?ng reactor
ngpliﬁ(dwcap{ar, Thy circuit of tho recalver is®than as shown in the
show g 3 d‘z‘awm{{ of Figure 9. Comparicson of Figura 9 w;th ]:7‘1{,’1.1119 IQ will
at ths latter ig a further simplification of the circuit in which C
and the loop inductance, and C, replaces

be Tha racaivar. ~ (1)

mpiages Cpand C, L roplaces L
t ;r}a.gs,. From i‘35-5;‘,111'»3 10 it will bo seen that the capacitors Cip, C‘ﬁhand
8r1d=f1lamont capacity of the firet tubs form the four arms of a Wheat-
The loop

St ong :
cffxlt’rifa’ The bridgs Ry be balanced by ad,jus\.tment of ng. S
to raduc-a”ti;’u}?lald to tho bridgo through tho capacitor C,g, m a.;muit g
Voltaws s 3 lntsraction of the hatorodyns tubs 2nd the logp ci c1 .
circukidr 3CI’OUS _:m(] L hicausz of incoming signal curront in th? ogp
6111'0‘1'.:}\’t;1r'} appliad thrmgh Cz to tha junction of thaicuicapam}'i?rh,
atexlgdt 3‘3 uppar C,, capacitor to tha grid filament C}rcglt ofl‘ tha :
1o th, j’:; tI:lb-.?. ‘Smca th: bridge ir balancsed, thdro 1; :}12 vgttiL%;JC?a
tha fmqu’g’in{éfséﬁnjl agross Ly or 08-'. Thus th2 100p r0:~tnb»> %

et ha oscillatory cirenit of th: hotarodyns tuss.

ené;r}v-( ~Th(.3 h3terodyns tube is a simple regenerative tunsd griad osc.illaf;lcc)r,
oDnSth ?:3J.ng fed from the plate circuit in L, to the osc1lls_ttory 01rcu1ub
18 poo tP€ Of 1,, C, and C . Since the grid=rilament capacity of the ¢ ‘i
is a-%}m.l o that oi®c_, nafi or the voltage across tho oscillatory c1§;u1
bridl-;,iu-md 0 the ?_I‘ig filament circuit of the tuds. Furtl?sr, since eit
3urr§\j 18 bulanced, thers is no voltage bacauss of the oscillatory 0151?1: :
lOOP nF be:cwaan the junction of the C,, capacitors and grognd;.l?anc;ha
JPidoCIrcult is unaffectad by the hatorodyns osci.llatfary 01rcu1t.l.d A
Jravfe Srrangomsng by which loop and haterodynd circuits ar CO‘LJ.I)\Z t fhs
loo unFS radiation from the local oscillator circuit anq al.so'provun focal
)scliplfircuit from affaocting the tuning of tha local oscillator. t}Il‘ho S
T ‘<_~tor tubs acts 2lgo ng 2 ragonarativa dztacto? bocau;a ofh f?) Cdfmc't
prertd 123k, G and R in tho grid filamont circuit. Thy path for

RE n the gFid ¢irfuit is from filament through RZ‘S and L, t0 grid.

L
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tl‘a(gs)mitlf 1j'he rgcaiver wars not camfull;.y shislded, the oparation of the
meoth 4 ~91 Wf)uld paral‘x./ze the local oscillator-datsctor ant prevant the
od of tuning transmitter and receiver which is used with this set.

. - CADJCSTARL L

Tb(%) Rsff_ar to FPigure 6. The function of #hs various parts is as follows.

’ ¥ operation of the following has bean dggciibed above Uy vy ConriGainGar .

. DC%%:;I;}"S’ Ll’ L,6 and the loop. CJ,Tds 3 Tiuxed capacitor; Q@.g,whié'h ig inlo
e !9l with Tt ic a gmeT1 variable capacitor for tuning the oscillatory

O ?llut of the heterodyns tubs. 012 i€ a capacitor through which ground

' Gne'y 2ced upon tha receiver whils s5nd ing so as to reduce the pickup of

5 1‘8}_’ by the racziver from ths transmittor. o C. and C, ars bypass
pacitors. T ig an audio frogqusncy transformar, tlglk’ C-65.

and(5tzthn Incoming signal boats with the sigpa} of the local oscillator
3 tub: acting alsc as a dotector, amplifizs current of an audio

ff'@quency which is the differonce botwaon th froguoncivs of tho incoming

§1gnal and of tha local oscillator. Ths rasultant oudio-froquency signal

18 Amplifiag by two stagas of transfomaxr couplad audio-fragquancy @mplifica-

tion Reing tubaeg, type VI-24, bofors being applizd to ths azadsets.

fal
v

ll. 2m GINIBATOR, PYPI GN--35. - Tho wiring diagram of the gensrator is
Shown 3 FPigure ll., The fi2ld winding conmcts across the low voltage winding
Of ths armature and provides excitation for both high and low voltage windings.
A radio-freq_uenc;;, air core choke coil is conmected in the positive lsad of
the gy Voltage and ta> high voltage is shunted by a capacitor, C, _, Figure 6;

88 function togeiher to reduce the noise inferference in ths ra‘}geiving
resu“‘i'ﬂg from commtator action. The corxd, type CD-103, plugs into the
4-poing Eocket; the covd is shislded and the shisld is grounded at sach end.
The Voltage coil of the rogulator is conmectod in series with the 23-ohm
Tesistor dirsctly across thy low voltage winding of the gensrator. The
Contactop op2rated by tho voltago ceil may b8 in on2 of thres positionms,
Against 4, botwasn A and B, or against B. When tho contactor ie against A,
the 20~ohm resictor is shorted and tha fisld winding is comnactad dirsctly
50 the 10w voltage of the gemarator. Imcrease cof current through the s
T3gulator coil (q_.(;) tg a rising low voltage pulls tho contaqtor‘_into a position
Intemaaiat batwoon A and B; in this position tha short.across tl.qo 20-9hm.
Teeictor has Losn romoved and ths 20 ohme ig in sorise with the field winding
91 thy low voltags. If thy contactor is drawn all ths way over to B, tho
fisg winding is ;hortad by being groundd at both onds and t}_la.zo-ohm -
it Th: changs from position to position

Tagiot e ] low voltage.
SEELOT 1 19y Bppoee the TEOH 2 : ;
9f tha thro: possibly positions of ths contactor oceurs rapidly amd the

™gulating action ir oxciptionally good.

=l2=
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SECTION VI

CAR:Z, ADJUSTLINT, MAINTINANCZ AFD RESPAIR

Paragraph
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l2. CARZ AND ADJUSTHMINT OF THY SEfe - 3. Tho radio riczivor and transmittar,
iype BC-148 (BC-181)., = (1) Gare. - This piacy of Squipmnt Hag bban
constructodéd to raguir: & minimum of car? and 2ttyntion. It should, howsvar,
receive the samo carsful handling accorded t0 any piscs of pracicion apparatug.
Dropping and rough handling of the radio recziver and transmittsr is not a
propar part of servico couditione. Routine cars will consist in keuping it
fres from dast inegids an® in inecpscting the srring contacts betwson pansl-
mounted apparatus nnd apnaratus mounted in tho box tG s93 that the contacts
make pasitive conncetions,

(2) Adjustment of froyusncy in the field. - It is desirable that all sets
oparating within a unit b9 calibrated for frequency. This is done by adjust-
maent of the ncintar on the receiver tuning dial. Ong set should be selected
as the standard and the frequency of its receiver sdjusted to 4360 (5100)
kilocycles by a wavemztor; with the rec3iver tuning knob held firmly, the
pointar of the recziver dial should be moved to the 4360 (5100) kilocycle
mark. This sst is thon used to calibrate the other sets by having the
standard use the procadurw prascribed for a nst control station. The othsr
seéte tuns thair racsivors to zoero bsat with ths troansmittsr of th» standard,
ths lattar boing sa2t at 4360 (5100) kilocycl»e. Zach s3t whan tumxd to z3ro0
boat is calibrated by holding tha roc2iving tuning knob firmly whils tho
pointyr of th: rocsiver is slid around to the 4360 (5100) kilocycla mark.
Ths s2ts aro then adjustsed for fisld usc.

(3) Recoivor balancing adjustm3nt. - Tha capacitor C,, Figuroc 6, is a small
serowdrivar capacitor accass to which for adjustmsnt is obtaindd through the
seraw plug at th> back of the apparatus box marlked "Receiver Componsating."
To make this adjustmont, the screw plug 1s removed and the capacitor capacity
varied by using 2 screwdrivar made by forming & tip on a bakelits rod. The
capacitor should bs adjusted until the receivor tums al both 3960 (4370) and
4360 (5100) kilocycles against @ precision wavemster. This adjustment is made
in production and should not bs rnacessary in the fisld.

b e
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(4) Balancing ad justment. - (a) This adjustment to the capacity Wheatstone
bridge is mads by aGjusting the capacity of capacitor O2% SRiEire
6. When the bridge is proparly balanced the signal heard at a
n2arby set caused by the local hetorodyne oscillator is reduced
t0 a minimam. UWhen the set is considerably out of balancse,
tuning ths loop circuit will cause a click to be heard in the
headphones as it comes into resonance with the local oscillator
and absorbs power from it. Balancing cammot be performed in the
field and should be attempted only by compstent porsommal having
the requisito aquipment. Tho sets will be balanced during
production and should require little balancing thersafter. In
tha fiald, howsver, it is highly desirable to try out all
availabls tubos, typms VE-24, in the laft hand socket of the
recsivar and use there that {tubc which gives the best signal
strangth whon racaiving 3 weak signal and at the same tim3 causes
no frequency changs whan thi loop i1s brought into tuns. Thoe
tubs, if so sslactad, givos a satisfactory balance for oparatiom.

(k) The balsncing adjustment, when nicossary and whon compstant
pyreonnal wikth proper osquipment Ic available, is parformsd as
follows. Homovey the metal seraw plug 2t thd back of the set box,
markad ‘Balancinz." Than use a scrawdriver mado from a bakelite
rod by Foming 2 tin on it to turn tha capacitor adjusting scrow.
Tha pan.l muet b2 firmly closad, all fub2¢ in thoir sockats and
ths c2ft in 2 racuiving condition. 90t the receoivor tuning at
4360 (5100) kilocyeclas. Connect a vacuum tubz voltmster capabls
of raading .05 volts altarniting current affective across tha
loop torminale., Then adjust ths loop tuning canacitor for
maximum randing of thd veltmstor. Now adjust C. with tho
bokrlite seraywdriver until minimum raaciang of tRs voltmator is
obtainag, indieating thy best poseibvls balanca. fTuns thy loop
tuning capacitor ogain to rasornancy with the local oscillator
tuba a:z indieat:d by th: meximum raading of thy voltmetar and
adjust furthyr th2 balancing capscitor.

{6) Tranemittar compansating adjustmant. - Thie is the adjustmont of the
capacitor C,, Figpura 5, tho capscity of which rinlacze thot of thy recoiver
whon ths sot ie tronsmitting. The adjustmont ic mads by romoving thy scrow
plug marksd "Pronsmitt:r Compansating” raar the top a2t the right hand side
of th: apparatue box. A serawdriver madd by forming a tip on a bakolite rod
ig insort>d into th: hol: and vead to turn thy caprcitor 2djusting scrow.
Both loop and rsceiver pointers are sa2t at 4360 (5100) kilgseyclas and the key
is held down; the adjusiing serow i then turnmed until zsro beat between
transmitter and raceiver is rocched. The sate will have this ad justmsnt
made during production and tho necescity for further adjustmant will be
excoptional,

Sl
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bs The generator, type GN-B35. - (1) Care! =~ The generator is built to
require a minimum of caree. It is rugged but should not on that account be
subjected to hard usage: The shafts run in ball bearings: these last do
not require lubrication but the balls and ruce must be kept greased to
Prevent rustings Every six months the bearing should be greased with
vaseline or light motor grense; excessive greasing will result in generator
trouble as surely ns failure to groase the bearingse To grease the bearings,
remove tho five scrows holding the projoction on tho right of the generator
housing; the projoction mey thon be rcmoved end three ball bearings will
bo founds On the left hand side of the generator are two diamond shaped
platos, each held to tho housing by two scrows: romoving these platos givos
access to thc other boarings of the genorator, one beneath oach plates

(2) adjustmont. ~ This generator is used with the rudio sets, types
SCR-131, S5CR-161, 3CR-171 and SCR-163s For the radio set, type SCR-163,
the generator will provide 8 volts and 350 volis; as received from the
menufacturer it will be adjusted to give thece voltagese For the remaining
sets it is readjusted to 10 volts and 400 volts; this readjustment is
mede before issuing %he gensrator with the set- The nemeplate used with
the generator has *wo siomped sidos and that side should be uppermost which
boars the voltago rating Ffor the seot with which the gencrator is issuods
The rating .n the nermenlaic chould be chocked %o see that it agroes with
the set requirowmen=-y. If found wrong, the voltages mny be adjusted to the
Proper vealuce o foilows. The generator is connocted to the sot which is
in a tronsmitting condition and the genorator turned et normal spcede 4 /
voltmotcr or seriec of voltmeters is connccted to prongs 3 and 4 of the \m
cord, typo CD-163, ot the gonerator onde The tension on the armature
screw, marked € in Figure 11, is then adjustcd uwatil the voltage read 1s
400 volts with the transmitting koy deprosscd. Turning of the armeture scrow
in & clockwise dircetion incroises the voltages turning it counter clockwiso
deercases tho voltagos dccoss to the armature screw for this adjustment
1s obtained by removing the four scrows on the top of the gonerator housing
and lifting off the tope

13¢ MAINTBWANCE AND REPAIR OF THE SETe = Tho ficld maintenance of this
set will consist in gonoral of routinc care given the set and of such minor
repairs as are practical in the ficlde The adjustments nccossary and the
troubles which muy be oxpected are covercd in paragraphs 12 and 14
respectively.

14, TROUBLES AND THBIR REAEDIES. - Practicclly all of the troubles
exporisnced with this set will be due to mechanicszl causcse If the pancl
1s not complotely closod, the spring contects in the apparatus box will
not makc good contact end the sct may fail to functions In case of
recoiver feilure, the contacts et the bettery binding posts should be
chocked, thon tho condition of the battorios themsolvese Occasional
faulty contact may be had in the tubo sockots bocause of dirty prongs
en the tubes or because tho sot has not been kept froe from dust and grite
The headphones should not bc left plugged into the jacks during transportation
bocausc some hoadsets have a ground from their windings to the receiver
case; this cose may como into contact with the frame of the set and give
& circuit for the B battorios, gradually running them dowme

= 15w
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SECTION VII

LIST OF PARTS
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15« LIST OF PARTS. - The following are the component parts of the radio
set, type SCR-131 (SCR-161):

Bag, type BG-49, for loop, generator legs and cranks

Bag, type BG-50, for srare batteries and tubes, cord, type CD-103,
and messagy books, log shests, etca

Cags,type 0S-41, for generator, tyre GN-35

Batteries., %yve BA-2, 2 in use, 2 spave

Batteriz=, tyrs FA-23, 3 in use, 3 spare

Cord, %Type CO-I0F

Cranks, iyve (-2, for generator, type GN-35

Gonera“or, 4yve GN-35

Headso' s, %y0 P~11 or P-12

Lamps, *ypc =4, 1 in use, 1 sparo

Log, typo ILG-2. with scat

Logs. type L3, without seat

Loop, iypo L7, consisting of 2 similar halves

Redio receiver and transmitter, type BO=148 (BG-151)

Strap, tyve ST-19, for radio receiver and transmitter,
type BC-148 (BC-151)

Tubes, tyne VI-24, 3 in use, 3 spare

Tubos, tyre VI-25, 1 in use, 2 8pParoe
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