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Genoral description --------------------------------------------- 2 
Illus'trations --------------------------------------------------- 3 

1. USES. - li. The radio sot, typo ooR-13l, is a portable, loop, continuo',;.::: 
wave (C.W.) telegraph transmitting and receiving set operating within a 
frequency band of 3960 to 4360 kilocycles. The set is designed to give 
reliable communication between headquarters which are scparated by a 
distance of five milos or loss. It is also dosignod to furnish 40 oporating 
channels spacod ton kilocycles apart however, in order to avoid possiblo. 
interferonce betweon nets it is dosirablo SEl to assign freqnencios as to 
have nets which oporate within fivd milos of one another spaced at least 
20 kilocycles apart. Tho sot requires only two mon to carry it. Whon 
sot up, it occupies little space and can bo used in any location from 
which satisfacto~ rndiation may be oxpectod. 

~. who radio sot, t,ypo SCR-161, is identical with tho radio sot, type 
SCR-131, except for tho ca.p~lci tics of throe capscitors, which difforonco 
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causes the fo~er to opcruto within a frequency bend of 4370 to 5100 kilo­
cycles, It is designod to furnish 74 oporuting channels spaced ton kilocycles 
apart; howevor, in ardor to avoid possible interference bo tween nets it is 
desirablo so to assign frequoncios as to have nets ,vhich operate within 
five milos of one another spaced at least 20 kilocycles apart. In the 
following regulations all gen0r~l statements apply to both the radiO sets, 
types seR-13l and SCE-161. Whore settings, valuos, or type numbers for 
those sets diffor, those sho\1n in parentheses app~ to tho radio set, type 
SCE-16I only. 

~. The red io set, typo SCR-191, has not yet been adopted as standard. 
Consequontly, tho following regula.tions relate solely to the radiO sets, 
types SCE-13l and SCH-16l. It is conternpla ted that tho essential equipment 
of the rr-1.dio set, type SCR-191 will be identical with or similar to that used 
in tho radiO sets, ~;pos SCR-131 and SOH-161. Ch2~ges in thoso regulations 
covering tho former will be published upon its adoption as standard. 

2. GENERAl, DESCTIIPTION. -~. When packed for transportation, the set 
consis ts of four rnrts: the radio r0ceivcr and transroi tter, type BC-148 
(OO-151), wi th a carrying s trap, type ST-19, weighing when complete with 
battories, headsets und tubes, 33.5 pounds and baing 14-5/16 inches high, 
14t inchos wide and si inches deop; the bag, typo BG-49, containing the 
loop, type LP-7, the three legs and two crr.mks of the genorator, type 
GN-35, and with its contonts woighing nino pounds; the ca~(), tyPE> 03-41, 
containing the generator, typo GN-35, a.nd weighing with it, 22 pounds; 
tho bag, type BG-50, w'oighing when packed 12 pounds and containing three 
spara batteries, type BA-23, two spara batteries, type BA-2, two spare 
tubes, ~pe VT-25, thro~ spare tubes, type VT-24, one cord, type CD-I03, 
messa.ge books, etc. Tho total weight of tho set is 76.5 pounds. 

J?. M1em set up for operation, the sot consists of two essential parts; 
tho ra.dio receiver and t ·ra.."lsmitter, typo BC-148 (BC-151), \7ith loop, 
type LP-7, atta.ched; and tho generator, type GN-35. The cord, ty~e CD-I03, 
connects the genera.tor to the set box. Tho top of tho loop is 5~ inches 
above the level of tho ground upon which tho set rests. 

3. ILLUSTR\TIONS. - Figure 1 shows a normal installation of the radio set 
ready to oporate; bags, type BG-50, and BG-49, a.re shown under tho genera.tor 
and behind the loop rElspoctivoly. Oth~r viO\.-v's of the radiO r ecoivor and 
transmitter appear in Figures 2, 3, 4 and 5. Fib~OS 6 to 11 show various 
dotails of the circuits utilized in the set. 
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SZCTION II 

INSTALLATION FOR S3RVIC~ 

Paragraph 

Detailed description of the set as issued -------------------------- 4 
Installing the sat ------------------------------------------------- 5 

4. DE:TAILEn nESCHIPrION OF THill m!'I' AS ISa.r::m. -!!.. The radio recdivcr and 
transmitter, typo BC-l48 (BC-151). - (1) The radio roc;)iv,)r and transmitter 
consists of tVIO wooden boxes p:nmamntly hing03d togeth:lr and held closad for 
transporta t ion b~' t\',' O cat che s, om at each s ido • 'I'hJ SmD. 110 r box will ho N­

aftor be callad th3 apparatus box and thu larg03r box tho bat to ry compartmJnt 
box. The radio raCJiv~)!' and transmittal' having bem placed so that the 
battery compartm3nt box r-lsts on thl3 ground, thG catchJs which lock the two 
box0s togothar having l1 (})n ro lJ3sJd, th-J aprnrntu5 box may bJ swung up and 
back on tha hinges 20 that it rostE upon thG proj .)cting portion of the battory 
compartm<lnt box. FiguN 2 shows Ul) radio roc'Jivur and transmittur in this 
op')nJd posit ion. On th) pam 1 of th,) 3ppstrntus box can b0 S.3Jn thl3 roc·Jiv'.3r 
tuning control "ffiCi: IV.i:R", the loop tuning control "LOOP", and the filament 
rheostat IIFIL. Rlf30S'I'AT", all clearly marked. In the upper center of the 
panel is a flashli ght bulb which lights when the set is transmitting. Just 
above the center at tho ri ght is seen a soclmt for the four prong plug of the 
cord, t;Yl'lEl On-103, which is used to connoct the generator to the radio 
receiver and transmitter. At the bottom of the panel and nearly in the 
center is the filarmnt currf.lnt amrmter for the reco iver; of the scale of 
this meter there is visible only a sm.9.11 sector about the mark which shows 
the correct posit ion of the pOinter for pro:per rectliver fi larmnt current. 
The cord connecting tho lroy to tho paml nOJd nevar be disconnected except 
for purposes of repl acement. At .the upper right and l.3ft of tha panel ara 
sean the catchJs which lock t:ho panal to the apparatus box. fulaasing thes03 
catchJs b:s' tumiy€ th0m so that tha h::md1.3s arc towards ona another, tho paml 
which is hingJd at thJ bottom may h) pullGd forward. Th:J insido of thG 
ap:pc:aratus b,ox iE thJn v isib 1J as in Figur.J 3. On th.J 'bot tom of tho pane 1 
is mounted tha rGcJiving app.:'1.ratus eXCJpt bnttJrius, hJ,J,dsJts and loop. 
The panel is of matal and when closed makes a spring contact with the sides 
of a metHl box which fills the lower p9.rt of the apparatus box; the receiving 
apparatus excapt the batteries, headsats and loop is thus contained within 
a metal shield. From l ~}ft to ri ght across the bottom of tho panel, the major 
items of equipment vi Sible are: the receiver tuning cap9.citor, behind which 
are mounted two c,Tpscitor::::, tYIX) CA-165 (CA-l69) and two capacitors labelled 
C4 and 0 in Figure 6; a cylindrical llJ3t ::, l casa which cont3ins the grid and 
plata inffuctors of the recaiver hetarodyn0 tubd, the rJcJiver h.)turodyne 
tuba, in l'aar of which is th3 grid 1;)3k; two .:t.udio froquJnc~' amplifier 
tub0E and on thJ ·)xtrJmJ right, t\-"o audio fruqu·:mcy transform-Jrs, typo C-65. 
On.:t.nrl ahov'.) th!3 ::l1Jlf which dividos th:> o.pp:natus box in two, are th3 
transmitting tullJ, r J l :):i and :111 tr~msmitting oquipmJnt 3XCJpt tho 
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key, generator, loop and loop tuning c!lpncitor. The transmitting tube 
is seen in the upper left; beneath it are the transmitting reactor and 
a cap~citor, ~pe CA-134; in the center is tho transmitting rel8¥; at 
tho rir,ht is the socl{Gt for tho plug of the cord, ~p(;j OD-I03. All lubes 
are on flexible mountings so 8S to reduce danger of accident and to 
minimize microphonic noise. ' 

(2) The shel f ca.rrying the key, shown in Figure 2, has also upon ita 
wiring diagram of the set and a sheet of white celluloid beside the kQY 
for op~rator's pencil memoranda; tho celluloid can be erased with a damp 
cloth. ~le shelf is hinged at the back and is held in place by a catch 
at the front; it affJrds access to the battery compartment box. Figure 
4 shows the shelf raised and gives a view of the battory compartment box. 
Tho threo ;;eceiver 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 VI' binding posts at the right center of the 
compartment. To the right of the filament ba tte:ty are two batteries, 
type BA-2, w~ch form the plate batter,y for tho receiver; theso batteries 
are connected in serios by moans of tho binding posts directly in roar of 
them. Jus t bonaa th tho rec tangle of bakoli te on whiCh are moun ted the '. 
binding posts is a double jack for tho headsets, type P-ll. Tho jack is 
open to tho rear; an o~gen5.ng at tho upper right rear of the battery 
compartment box aEows tho cords of tho headsets to be passed to the 
outsido with tho shelf down. The headsets are carried in the roar of 
tho battery compart.ment box as shown in Figure 4. To the right of the 
catch in Figures 2 and 4 is seen a holo in the shelf; when tho set is 
closed for transportation, a projoction at tho top of tho panol in 
Figuros 2 and 3 passes through this hole and strikes thel spring switch 
in tho ba ttory comI~rtmont box, thus opening the receiver fill"Jnent 
circuit when tho sot is packed for transportation. 

(3) Figuro 5 shows the back of tho radio rocoiver and transmitter and 
tho two sockets for thO loop. The loop, typo LP-7 t is not a pert of the 
radio receiver and transmittor. It consists of two parts; each part is 
a. pair of longths of square brass tubing permanently hinged together. 
Tho freo end of ono tube o~ each pair plugs into one of the sockots on 
tho radio receiver and transmitter; the freo ~nds of the other tubes of 
oach pair snap togo thor in a. knife switch contact at tho top of tho loo.p. 
Seo Figure 1. 

b. The genorator, t,vpo GN-35. - Current for thQ plate and filament 
circuits of the transmitting tube is furniShed by tho generator, t,ypo 
GN-35. The lattor is a solf-axci ted gonerator having a double-wound 
a~aturo and is equipped with a voltage regulator. For use the gonerator 
is mountod on three romovable logs, on0 of which carries a seat for the 
~~ who turns the generator. Tho cranks by which tho generator is turned 
801'0 also removable. No connections to the generator are required to bo 
mado other than plugging into it the plug of tho cord, type CD-I03. 
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9... The bag, t~pe BG-49. _ This bag resembles a golf bag cut in half 
:l~n~ it~ longer dimension and fitted with a hinged cover at the top. The 
ag 15 of ' canvas with wab top and natal bottOOl; tha top fastenS with an 

automobIle curtain fastaner. ' 

wh ~. T~e bag, type BG-50. - This bag is of webbing with a hinged cover 
i lch is held closeQ by automobile curtain fasteners. Undar the cover 
s a £Lap. on tha , under side 'of which are marked the items to be carried 

in the various cC!llpartrnenis into which the bag is divided. At the right 
Of t 'he bag as it is opened is a rectangular fiber c ontainar for the spare 
vacUum tubas Of tha sot; tha tubas will not fit into this contairur in 
th-3ir original pasta board cart ons but should ba wro.ppld with tm prot.)ct iva 
ti~~il within th:) papal' carton whJn bJing packJd into th.l cont~inor. To 
th3 laft , of thJ cont::timr and at thJ Nar of thJ bag o.rJ thrJ) compartm:mts 
each d9signad to hold one of the three spare batteries, typJ BA-23; to 1he 
left Of those is a compartment designed to hold the two spare batteries, 
ty~ BA-2; tha fI'ont compartment on the left is for the message book, leg 
sheets, etc. When the flap is. closed c!own there is left enough space on the 
top of it to pack th<3r3 tho cord, typ3 CD-103., 

st.. The cas3, tYPJ 08-41. _ This is a r,)ctangular w()'bbing oasa with a 
leathor roinfol'cad bottom and hingid coval' hJld closed with two automob,ilJ' 
curtain fast '3nJl'S. It SJrvas to protJct thJ g':H1:3ro.tor during transportation 

anQ has no oth:.n'purpoSJ ~ 

5. INSTAL['ING TH] S~T. _ a. Th.:) radiO rJoaiv·)r and transmittal', typ3 
BO-148 (BO-151). _ (1) Pla.cJthJ radio rJc.Jiv3r and transmitt.)r firmly on 

, tha ground with th() lp.t tJry compartmJnt . box down 3nd th3 appnrn.tul? box 
toward th') op,)r~tor. Unf:lst'Jn th,) c~tchJS !It ,thJright and 13ft by an upward 
pull on the latches. ,Raise the apparatus box to 3 vertical position so that 
it rests upon tre proje'otion of the battery compartment box. Assemble the 
loop on the radio receiver and transmitter. The plana of the loop should 
POint towards , the most distant station of the !lSt or towards that station 
With which the most difficulty of communication is expected. Unlatch and 
:raise the shelf of the b.lttery compartment bOX. Connect in series by l!19ans 
Of the flexible cords three bllttariae, type BA-23, fit thllm into the 
COInpartmant mada for thorn c.nd saG that th(3 p'ositivo and neg'ltive tarmimls 
Of the 3-celL battery are nOW connected 'to the proper binding poste, 
"+4.5 V" and It_ 4.5 V" respectively. Put into the rig~t hand front 
compartment two batteries, tyP'3 BA-2; COnIlf}ct the red WlI'e of tM right 
hand ona to the "+45 V" binding post and tha blac~ ~ire of the left hand 
ona to the "_ 45 V"binc1ing post; COnI19ct the rema, ll~l11g wire of each battery 
to either of thi3 binding posts marked "COOlON B". Tha fOr()~oing procdd~e 
Of cOnnecting th,) battaria.c'; will b0 followad only wh:m puttlng th.;) Silt lnto 
serviC<l for tho first tirn3, or for ba,ttery IUplacl3m-3l1t, or wh~n tho S,)~ has 
b3 . .:m withdrawn from storagJ. R:lmOva tho }padsots, plug them lnto th;) JackS 
bJmath thJ biming pOEt pam 1 am bring tIt:) cords of thJ hJadsJts out 
through thJ slot at the) right of thJ battJry compartmJnt box. Low.)r th:l 

shJlf and lock it with thJ catch. 
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(2) See that the filament rheostat is in the "OF~' position. Turn the 
catches at the 1Dp of the pa.nel of the appara.tus box until the handles paint 
towards one another and pull ,the panel forward. The panel will npt pull 
f'orna.rd easily; this is normal and resul ts f~om the strong oontaot which 
the penel makes with the box Shielding the receiver oircuits. Insert 
in the tra.nsmitter t'L1.be ,sooket a tube, ty.:p.o VT-25; insert in the receiver 
tube sockets threo tubes, type VT~24. If oertain tubes have been seloctod 
f'or tho hoterodyne tube, OtLre should bo exercised that one of' those is 
placed in the first reoeiving tubo sooket at tho left. Push the panal 
back and. look it into placo with the oatches. The foregoing procedure 
of inserting tubes will not be followed oxcopt whon the set is uged for 
th~ first time, for tube replaoement, or after the set has boen stored; 
at othor tllIl13s tho tubes are left in the sookets. ' 

(3) Screw the flashlight bulb into its socket in the oenter of the panel; 
this also may be left in place except when the set is to be stored. Plug 
into the, socket at the u-pper right of the panel one end of the cord, WPG 
CD-103; the arrow on the plug should be aligned with the arrow On the 
sooket, otherwise the plug will not enter the socket. ~e ends Of the 
oord are intorohangeable. 

(4) Turn the rocoiver filament rhoostat slowly until tho ammoter pOinter 
is aligned with tho arrow in the scalo slot. 

b. The generator, t,ype GN-35. - Bamovo tho gonorctor and its logs ,from 
tho oarrying ba.gs(l Ley the generator on tho ground wi th the nn,mo plate 
v~rtical and so that it can bo read. Slip the logs Which do not have the 
seat attaohed through the rings on tho top of the generator and engage them 
fi~ with the spring beyond therlngs. Baise tho generatpr up~n the legs 
so that tho nama piate is up. On tho vertical feco 'of tho generator 
opposi te the two attached legs is a D ring and ben,eath the D ring a slot. 
Holding the D ring up, ongage the projoction at the bottom of the uppor 
end of tho third leg in the s.1ot;. then push tho Dring dovm over the top 
Of tho log. Raise tho seat, raise ' tho seat holder and insort tho free end 
of tho so at holdor into tho slot in tho bottom of tho seat. ' Insert the 
oranks in tho holos at the right and loft of ~ho genera.tor. Just above 
the top of tho two legs of tho gonerator 1s tho sooket for the oord, ~pe 
CD-103. Plug into the socket tho freo end of tho cord, typo OD-I03. 
The plug will entor the sookot only when the arrows on thom aro aligned. 
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SECTION III 

OPERATION 

Paragraph 

Operating procedure for the net control station ----------------- 6 
Operating procedure for stations other than the net control 

station ------------------------------------------------------- 7 

6. OPERATING PROCEDURE FOR THE NET CONTROL STATION. - a. Turn the 
receiver adjustment to the frequenqy assigned the net in WhiCh the set 
is to werk. Direct the assistant to turn the generator at approximate~ 
50 to 60 rev~lutions per minute; minimum proper speed will be indioated 
to h im by the soemingly easier tUI'!ling of tho genorator when it roaches 
tho spoed at which tho voltage regulator starts to function. Hold down 
tho sending koy and turn tho loop adjustment until zoro beat is reachod. 
As thQ adjustmont 1:\pproachos zero boat, a note of decreasing frequoncy 
Will bo hoard in ·tho hoadphonos; if tho adjustment psssos zero beat , . 
on tho other sido, the noto will again bo hoard but with increasing 
~itch. 'Vhen zero boat has boen reached, turning tho loop adjustmont in 
vithor direction will produce a note of increasing pitch. The transmitter 
has now beon sot at the assigned frequenc~ and the loop adjustment should 
not bo touched until another setup is made or tho net frequencY is changed • 

. ~. With tho kOY held dO~TI move tho roceiver adjustmont until the note 
1n tho headsot is satisfactory to tho ear. The ke,y is then released. The 
receiver is now c.djusted. Hencoforth adjust tho r oceiver slight~ as 
required to socuro a pleasing note during operation wi th the other stations 
Of the not, but do not touch tho loop adjustmont • 

.Q.. The set is now roady to send to other stations in tho ne t for their 
adjustment. Whon establishing tho not or \~on ono or more stations 
tomporarily out of tho net ~ bE) expectod to rotul"Il to the not, the not 
control station transmits at sufficiently frequont intervals to facilitate 
.tho entIY of tho other stations into thE) not. 

d. To transmit, diroct tho assistant to turn the generator at the proper 
speed. ~lon this speed is attainod, transmit by use of tho key; no othor 
op~rations are roquirGd. Whon the key is up tho sot is ready to recoive. 
To broak in, send long dashes until tho other operator has heard this signal 
in the intervals betweon his dots and dashes, end has stoppod sending. 

7. OPERATING PRmEDURE FOR STATIONS OTHER THAN nIE NET CONTROL STATION. -
A. Tune both lo.p and roceiver to tho frequency assigned the not by setting 
the pointers. At tho time 0 f thO prearrangod schedule, tUrn the receiVer 
adjustment knob slowly back and forth Ulltil tho signal transmitted by the 
net cont~l station is heard. Thon tuna the receiver to zero beat with 
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the signal from the net oontrol station. For description of zero beat, see 
paragraph 6 above. Signal the assistant to turn the genera.tor and when the 
generator is turning at proper speed, hold down the key. Adjust tho trans­
mi tter by varying the loop adjustment until zero beat is secured; the 
transmitter is now set at tho same frequenoy as that of tho net control 
station. With the key held dawn, move tho reoeivor adjustmont until. 
plea.sing note is hoard in tho headphonos; rolease tho key. The recoiver 
is now adjusted. The loop adjustment Should not bo ohangOd until anoth~r 
setup is made or tho net ehangus to another frequonoy. Tho roociver ~ 
bo adjusted during reoaption when it is desirod to ol~ the pitCh Qf 
the no to hoard. 

-.a. To transmit, signal tho a.ssistant to , t:um the generator at tho proper 
spood. When that speod is attained transmit by use of the kay; no other 
Operntionsarc , roquirod. Whon tho kqy is up ' tho set is roa~ to recoive. 
To broak in, sond long dashos until the other oporat'or has heard this 
Signal in tho intervals botwe~n his dots and dashos and has stopped sending. 

-8-
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SEOTION IV 

REMOVAL FROM SERVICE 

Paragraph 

Repaolring the S9,t .. -----------------------..... - .. -.---------------.. - 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-50o Turn the filament Theostat 
to the "OFF" position. Remove the cord, type OD-103, and pack it between the 
flap and COVGr of the bag, type BG-50; snap tho securing strap and then the 
cover of tho ·bag. Bern 0 "vEl the cranks and legs of th9 gen.erator and fold down 
the sElat. Pt~.t the genc:i.·ator into the cas(~, type 08-41, s.nd close tho c.over. 
Unsnap the knife switch contact at the top of tho loop; romovo tho two 
halves of tho loop from the radio receivor and t~mitter. Pack the bag, 
type BG-49, as follows: first insert the two short legs of tho generator, 
one at each side of tho bag and wi~~ tho pivoted foot down; next insert 
tho othor leg of tho gonerato.r with tho seat against the flat side of the 
bag and with tho pivoted foot up; at each side of the bag insert one of the 
halvos of tho loop, f01dod; slip the cranks down into the bag botween the 
flat sido and tho genera.tor leg car~ing tho soat; close the bag. Pocmove 
tho hoadaets from tho jack, pack thom in tho batte~ compartment box and 
latch tho shelf. Lower tho apparatus box onto tho battor,y compar~nt box 
and lOck the 1;':/0 togother with thocatchcs at either side.. The set 1s now 
ready for transportation. 

9. PREPARATION FOR STORAGE. - Tho set as packed for transportation is 
ready for storage oxcept that the f1a~light bulb, thD batteries, type BA-23, 
tho batterios, type BA-2, the vacuum tubes, typo VT-24, and tho vacuum 
tubes, tyPO VT-25, should be withdrawn from the sot and from the bag, type 
BG-50. Bat~eries and tubos should bo stored sePn.rately. 
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S3CTION V 

FUNCT ION OF PARr S 

Paragraph 

The radio receiver and transmitter, typ3 BC-14S (BC-151) ----------­
The generator, typ3 GN-35 ,------------~----~------------------------

LO 
11 

. 10. TIE RADIO R!l:C3IVER AND TRANSMITT3R, TYP~ BC-148 (BO-151). - a. The 
t:ansmitter. _ (1) In Figure 6 is sho'lNn the wiring a iagram of the oot. This 
d7ag~am shows transmitter, and receiver circuits. WhJn the key is clo~ed 
wl1i.h t1:le hand generator in op3ration, current flo\V~ flom the positive 
10-volt termiml of the generator through R4 , the relay winding and kay 
~o grOtlnd. It will ba noted that the negative' terminal of the lO-volt supply 
15 ~11\}ctly connected to that side of the loop which is grounded. Current ' " 
through the relay winding operates th) relay thnsby closing the positive 
400-voLt supply onto tho plate of' too transmitt3r tubG, bre3.king the connection 
Of the loop circuit to th0 r3cJiv3r" and grounding th3 rGc)ivar. Tha trans-­
m~tter circuit sot up by tho opJration of thJ r31ay is shown SCh3!lllltically' in 
F1gul'J 7. 

(2) ThJ transmit t :H circuit is S'Jan to bJ a modifiJd Hartley type. The 
OSCillatory circuit consists of cal.'13citors 01, a?, Os and 010' the trans'mitting 
reaetor L and , the loop, type LP-7. Since capac1tors 010 are of .01 mf. ' 
capacity ~herll impedance at the fraquency of thiS set is negligible and they 
maJ7 be naglected ~n an effort to simplify the - transmitter circuit. The 
capacities of 01, 02 and Os may be Lumr,ed together as a single capacity. The 
transmit tel' circuit , may then be more simply repres:)nted as in Figure S. The 
transmitting reactor L and the loop, type LP-7, are in parallel in the 
oscillatory circuit arJ'sinco t1J.6 loop h'ls far less induct:mce, it,' with the 
lumped C8.pucity C, datarminas the frequency of tru osci 113tory circuit. The 
purpose of L i~ to provide grid excit3tion 3.ri! pl3ta lrod for the tube, it 
being impr3c~ica.blQ , to trrp the loop inductanca nos would be cl om for thG nOnn3.1 
H~rt ley cireui t. A 1 t(Hll$.t iug currJnt pl~te currJut flowing through L3 
glV\3S the propar 3xcihtion to thCl tubo; sufficLmt altarn'lting curNnt p13t() 
Cur:runt flows through tho loop :::md c3p3citor ° to maint3in the osc1l1Mions 

Of tht} loop c ireui t. 

(3) Refer to Figure 7. ThO function of the variouS parts is as follows. 
0l is a fixed capacitor which provides the msjor part of the ca~city in the 
Oscillatory circuit. 0 1s a variable C3pa~itor by means of Wh1Ch the 
OSCillatory circuit is ~unad. C is a small variable screwdrivor capac~tor 
whieh is connected to the loop ctrcuit by the action of the key relay; 1t 
oompensates the loop circuH for the loss of capacity which is occasioned 
by disconnecting the recaivor circuit from the loop.circuit ~nd thus 
maintains the f~quellcy calibration of the loop tunmg capac1tor the same 
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APPARATUS LEGEND 

A - AMWETER. TYPE I-54 _ 
Cl- CAPACI"fOR, TYPE CA-164, 300flfflff(CA-/67, ISO Miff) 
C2- CAPACITOR. 2-35 MMF 
C3- CAPACITOR, TYPE CA-l50 2-35 MMF 
04- CAPACITOR, 2-35MMF 
CS-CAPACITOR, 2-35MMF 
C6- CAPACI TOR, 90MMF 

-C7- CAPACITOR, TYPE CA-147 ,001 MF 
ca- CAPACITOR, 230 MMF 
C9- CAPAC I TOR, TYPE CA-148 .,0025 MF 
Cl0-CAPACI TOR, TYPE CA-134~. Mf 
C l1-CAPAC I TOR. TYPE CA-165. 2OQ..M"'d~A-'69.150 MMf) 
eIZ-CAPACITOR, TYPE CA-166 '. ~ Mf' _ 

... 

J - JACK TYPE JK-3 
L 1- GRI D INDUCTOR 
L2- PLATE INDUCTOR 
L3- TRANSMITTI NG REACTOR 
Rl- RHEOSTAT, TYpE RS-95 
R2- RESI STCR, TYPE RS- 94 6400 OHMS 
R3- RES.ISTOR, TYPE RS-3 2 MEGOHMS 
R4- RES I STOR, 1.1 OHMS 
RL- RELAY, TYPE BK-5 
S - SOCKET, TYPE 50-22 -
T - TRANSFORMER, TYPE C-65 
U - LAMP, TYPE LM-4 

BATTERY CONNECTIONS 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RECEIVER 
L___________________ '7 a. r------------------------------------., 

BATTERY ! --==-==-:::::-;::=::::;-. COI1PARTIf£KTI 
80~ [I_+~ ____ +~ 

\ 0 ~~ 
L ____ ~~- . _________ ~--~-~-~ 
.3·/JA-23 2-BA-2 

SHIELDED CONN. 
CORD 

FILAMENT CUTO(JT SWITCH 

- R4 

Yellow 
Red 
Green 

~--------------;-;/~~-;7 ~ 
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Whether the "at ' " frequency cur~ll t S transmlttmg or lQceiving. 09 is a by pas~ for ra.dio 

l
'ad' en around th'J r '''sl' "tor R ° ' b . 10 free _ ' v ~ 2' 10 IS a y pass capacitor for 

Of ~he transmi t t' i. 2 IS a grl e:k th~ use of which givGS the grid luancy curlQnt R' 'd 1 
13 IS a four t l~lg tube tro proper negatlve blas for efficient operation 
pr op ort i ·omd t ~ l'Ill; na I, : ire are e oil the t urns of "hie hare prop" r Iy • 
flashli ght l a m g1~e f? ld ~xcitation and plata load for the tube. U is So 

thus off~ r" ' P, WhlCh IS l1ghtGd by curre nt in the osc i 1130 tory c .ircui t and 
~ n CI18Ck on the operation of thJ transmit tar. 

(4 ) The le ft h ' radi o fr'" 1 and slde of the loop is at ground potential with respect to 
Charact",v: ue~1cy; this acts to give it a transmitting and receiving 
a Vertical ' lC IS a. combinati on of the non_dir0ctional characteristic of "rlst1c vlh ' h ' 
set tr"ns ,atntsnna alJd the di1"9ctiona1 pattern of a l oop antenna. Thus the 

~l rn1 '" "'nd ' ral1€,as, the'" '" re,c e. 1V(3S well in all ~ire~ti ons, ~ut f?r extreme distance 
station. ,p lane M thd l oop ::hou1d pomt 111 the alI'ectlon of tha distant 

JL. The re Cid i ve () com i ti on r~ - 1 Whan tho l@y is up, th0 N lay is in tha unactuated 
La t 0 t~' c ~=. e t 1 ng t ho l oop, c,!"c itors Oland Os and transmitting mact or . 
SImplified reC,al~er. Th0 circuit of the recer-ver is then as shown in the 
sh ow th. t t ~ laW m g Of,]' i b'llre 9. ° om!" r is on of Figure 9 wit h F·igure 10 will 
replaces C e lat ter 1S a further simplifica.tion of the circuit in which C 
C ana eland c~: L repbces 1, und the loop inductance, and °0 replaces 
ti\" grid~;il From ,'gure. 10 it wi r I be sea n tba t the ca!"e i tors Oil' ° and 
stone br'd 3tn:lnt capaCl ty of the first tuba form thG four arms of a ~eat-
circuit i'" -' : .e n og0 may be b3.1anced by 3djus.tment of C. The loop 1 g-) Th b ' 
to radu .> - c .up I,d to the bridga through tha c.pacit or ° , mlida s",,11 so as 
Vo I bga ~' tha m te ract i on of tho he t3 rooym tuba and tM "lOOP c ircui t. 
chcuit ~c~oss O, :lnd 1. bJC3US~ of incoming sign3.1 curNnt in th) loop 
through'th'" appIldd thrrugh 03 to tha junction of tha Oil ca!"cit

orS
, 

hHGrOa a uppJ r On c3.p8.citor to the gr id filn.m3nt circuit of the 
to th" ?ID tub.). S111C:) thJ brid p.:G if: b91:mcJd thar:) is no voltngJ dU3 

vInca' ,~ , thJ frJ . _ mmr, sigrol across L1 or C. ThtlS th:) loop doas not 'lff3Ct 
qu.)ncy of tlu oscill.':ltory circRit of th 3 h)tJrodynJ tube. 

( 2 ) . The 1 t ' ' ana rg , , ,. e rodym tube is a simp Ie regener. t iva tuffld grld oso lila tor, 
a ansi ~t ~ ,;ng fed from the plato circuit in L, t a thO asci ll~t ory circuit 
is equal g Of, LI' 0

4 
and O. Since the grid~f iloment capa:,ty of thO tuba 

is ap'I' to tnat of ° , bah of the voltage across thO oselllatory cueult 
brid ,P led tD tha gri8 fil.""nt eircui t of tM tubS. Furtho

r
, since the 

ge 1 S bo 1a . 11 t . ' t currant need, thel', is no voltage bOcause of tM OSCl a ory C>rOUl 
loOp ,between tIm junctior. of the ° ca!"citorS and ground; henca thO 
brl'drJCll'Cuit is u !1::'1.ffe cted bV tha hGtJiodyna oscilla.tory circuit. The 
PM.. nf,'<lment by whieh loop and hatarooYllO eireui ts are coupled togothar oe arra • 
loOp ~~~ r:;alation from the local oscillator circuit and alsO pro

vants 
tha 

oSCil1 CUlt from affecting th3 tunin <?' of too local oscillator. Tho local 
a t or t b' . b , " f th ' to' and 'rid U 0 net s 31s 0 os 3 r>gonor3 t,.o d ,t 'c tor bocaus

o 
a 0 c.!"c 1 ] 

curro ,laak, 0
5 

and R in th' grid filamll1t circuit. ThJ !"th for dlrJct 
en t 1n the grid ci r~uit is from filament tl1r (Ugh Rand Ll to grid. 3 
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tl'~3) . If the receiver W91"e not camfully sli-bided the operation of the 
met~:l1tt'3l' W?Uld paral~'ze th1 loc ';!l ~Scillator-dat I3ctor and prevent the 

Of tumng tra.nsmItter and receIVal' which is used "lith this set. 

~
AIJ)"f r AI3i./l 

' Th~4) Re~~r tO,Figure 6. ~he function of · ~ various parts is as follows. 

O 
Op;lratl on Of the followIng has beun d cllbed above· 0

1 
0 0 0 

" C • , '7. , 8 ' l' 
i. P~~~l 5' L1, L3 a~ the loop. ?<I'tf s a ~ capacitor~ ~(,.Whic'h is in 0 

c. ~ e l w th It H a ~ va.rIable capacItor for tumng the oscillatory 
i IrCult of thd het13rodyne tube. 012 is a capacitor through which ground 

(1 S p laced upon the rece iver whi la send ing so as to reduce the pickup of 
c~Grg~ by thG I'-:tcaiver from thG transmitter. 07' 0 and 0 are bypass 

paOltOl'S. T is an audio fl"aqul3ncy tl'ansfonnJr, t9l>d. 0-55. 
(5) An inoomiug signal bGats with the signal of tm local oscillator 

~:nd thJ tub-3 act ing 0.. 180 as a OJ tector, amplifiJs currant of an audio 
~quel1o y wh ioh is th~ diff0rJnCO b0two,m thJ fr3qu:mcius of tIlJ inoomi~ 

~lgn!11 and of tha loc~l osoillator. Tho rJ sultnnt a,udio-froqu8ncy Signal 
IS amp I . f' dId t. . : 113 by t wo stng')s of transfol"l11~r ooup ~ .nudio-fr3qu'3nc31 IiImplifica-
IOn UEl l1g tube s, tYPJ VT-24 , boforJ b;J11lg appllJo to thd h,3adsots. 

H. Pill GB 1'B RAT OR, ~J.1YpJ GN .• 35. - Th) wiring c1 i agram of thJ gd110rat or is 
shOWn in Figure lL. The fi rJ ld winding oonrects aoross the low voLtage winding 
Of the armature and pl'ovides excitation for both high and low voltage windings. 
A radio...fraqu0noy~ 2.5.r.co1'e cholre ooil is connected in the positive lead of 
the low volt o..ge c:nd tar;;> h igh voLtage is shunted by a cap.."loitor, C , Figure 6; 
these function tog{~thE'.r to reduce the noise interference in the rJgeiving 
reSUlting from OOnlIlJl).tCttor action. The C01'11, type CD-L03, plugs into the 
4-POint socket. th8 cOl'cl is shielded and the shield is grounded at eaoh end. 
Th~ VOltage ooiL of the regulator is connected in series with th0 23-ohm 
reSistor directly across thJ3 low voltage winding of the generator. The 
Contact or op31'ated by th\;) vOlt3g0 coil may be in one of three positions, 
against A, betwee n A and B, or against B. V/ht1n tho cont3ctor is against A, 
tho 20-Ohm resietor is ~horted and tha fiald winding is connectad directly 
to the low vol tar.!8 of th3 g(}nara tor. IncrJ8se of current through th0 
:regulat or coil d~3 to a rising low voltage pults the contactor into il .position 
int~rmGd ia t 3 h.l tW0ull A ana B; -in this posi tion thJ short across tho 20-ohm 
meistor ills 1;3311 Nmoved and tho 20 ohms is in sJri.)s with thJ fidld winding 
and thv low voltag0. If th3 oontactor is drawn all th~ way oval' to B, th3 
fiGld winding is ~hortad by baing groundJd at both onrls and t~3.20-0hm .. 
:ruSi[ttor iu IJft 30rosS th3 low volt3go. Tll] chang·] from P?eltlon to pOSltIon 
0f'th3 throJ possiblJ pOEitions of th~3 Qontactor occurs rapIdly ari! the 
:regUlating aotion if: 0xCJptiOrJ,C:llly good . 
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SE'CTION VI 

CAm, ADJUs'r1IJ)NT, MAHlTEliIANCili AND RZPAIR 

Paragraph 

C3N and adjustm.:mt of 'tho Si3t --------------------------________ _ 
v . t d' . . ly13 111 3ronc') an r:1p3.1l' of thJ S;)t -------------------'-___________ _ 
T roub 13 ~ and th.) i r r.)nnd ia s --- .---------- -------------.--.----------

12 
13 
14 

12. CAm AND ADJUSTlVGNT OF TH~ SET. - 8.. ThJ r ad io l':)cJivJr and tr.:msmitt'lr, 
tYPJ BC-14.·8 (BC-15l). - (1) Caro . - ThispUC3 of )cfuipm)nt has b'J.ln 
cons truc tod to 1'3quirJ n minimum of cnr) 3M ::l t t)nt ion. It should, howov,Jr, 
receive the sa.me careful hand ling accorded to any pidce of precision apparatua. 
Dropping and rough handling of the radio receiver and transmitter is not a 
proper part of service conditions. Routine CD. !9will c onsist in lre'Jping it 
freo from dust insies anr~ in im:pecting the spring c ontacts between panal­
mounted apparatus :lnd apparatus mounted in thl) box t o see that the contacts 
make p es it ive c c·nID c ti om. 

(2) Ad,iustment of frey,uency in the field. - It is desirable that all sets 
operating within a 1.a:5. t be c8.1ibrated for frequency. This is d one by adjust­
ment Of the pOinter on the :r6ceiver tuning dial. O!'J.G set should be selected 
as the standard ani the frequency of its receiver 8.djusted to 4360(5100) 
kilocycles by a waveme te:('; with the reC'3iver tuning lmobheld firmly, the 
pOinter of the rece5.ver dial should be moved to the 4360 (5100) Idlocycla 
mark. This set is then uS3d to calibrato the other sets by h:':l.ving the 
standard use thG procoduN proscribed fOl" a nat control station. The othH 
sets tune th0ir rocaiV(HS to zoro boat with thJ tr'J,nsmitter of thJ standard,. 
th.) latter bOing SJt at 4360 (5100 ) kilocycl0s. Each SJt whJU tuned to Z0ro 
boat is calibra ted by holding the rocaiving tuning knob firmly whitt} tho 
pOint!3r of thJ rocJivJr iti slid around to the 4360 (5100) kilocycla mark. 
ThJ S,.)\S arrJ than adjustJd for fi3ld usc. 

(3) R3c3ivor balancing adjustm3nt. - The capacitor C4 , FigurJ 6, is a small 
sCl'Jwdrivor capacitor 3CCOSS to which for adjustmJnt is obtnirud through tho 
scr.aw plug at th:) back of the apparatus box marlU3d "Receiver Compensating." 
To make this adjustment, the screw plug is removed and the capacitor capacity 
varied by using a screwdriver made by forming a tip on a bakelite rod. The 
capacitor should be adjusted unt il the receiver tunes at both 3960 (4370) and 
4360 (5100) Idlocycles against a precision W3vemeter. This adjustment is made 
in production and should not be necessa.ry in the field. 
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(4) Balancing ad,iustment. - C~.J This adjustment to the capacity Wheatstone 
bridga is madJ by adjusting the capacity of capacitor C5' Figure 
6. When the bridge is prop3rly balanced the signal heard at a 
nearby set caused by the local heterodyne osci llator is reduced 
to a minillTum. ',"{hen the set is considerably out of balance, 
tuning tho.} loop circuit will cause a click to be heard in the 
headphones as it comes into resonance with the local oscillator 
and a.bsorbs power from it. Balancing cannot be performed in the 
field and should be attempted only by competent p3rsonnal having 
the requisite equipment. Tho sat s wil t be ba lanced during 
production and should require little balancing thereafter. In 
the fie Id, however, it is highly dGsir3ble to tryout ali 
ava ilable tubas, type VT-24, in the loft hand socket of the 
recoiver a nd use there that tube which gives the best signal 
strangth whon I"3coiving a v.eak signa l and at the sama tirm causes 
no fre 'IUd ney chango when tn.., loop is br Ollgh t in t 0 tund . Tho 
tubo , if so sc) l)cidd, givos a satisf3.ctory balance for operation. 

(b) Tha balancing 3d.iustment, "io'hO.l nJcossnry .1nd whJn compet ::mt 
pJ rsonnJ l 'i"Jith prop.)r Jquipm,mt is availablu, is p3rformed as 
followl:. R'lmOv,.1 th:.l m3t;11 scrdW plug at thd back of the S(}t bOX, 
mrlrkad "B31::mci ng ." Th.)n US0 a sc rJwd rivG l' madJ from a bakJ Ii te 
rod b;y forminr :1 tip on it to turn tn..) c:lp~c i tor tldjusting screw. 
1'h3 p .,)fl.,t must b,') firmly cloGJd , 0. 11 tubGS in thoir soc~ts and 
the 2Jt in ::l l'Jc.)ivj.ng condition. But thlJ rJCoJiV3r tuning at 
4~~60 (5100) kil ocyc l<3s. Connect a V:l:::uum tub;) voltm3t<3r cn}XIblo 
of r3D.oing .05 volts '1ltJrmting currJnt aff''} ctivo [lcross thJ 
Loci? tJrmimls. ~'h.)n .'lojm:t tn.) lo op tuning c::J,'pacitor for 
mnximum N:'1ding of th., voltmJtor. l~' oVl adjus t Cr, with thJ 
bokllitJ scr,)',vdriv.:n Uc'1t il minirrrum r ,}'ding of t:R3 voltMJtJr is 
obt:linJd, indic.:lting thJ CJst posEib 1J b:J.l::mc3. Tun.) the) loop 
tuning capacitor 0.8,3 in to rJSon.."lnCd with th') local oscillator 
tUb,l ac indicatJd by thJ maximum r ,,)'lding of th.) voltmct3r and 
G.djURt furthJr t h:J b.:11nncing cnp!J.citor. 

(5) Tr::msmitt.:n comp:::ms3.ting adjustt:1Jnt. - r.r}·)j,s is tbJ adjustmJnt of tro 
capacitol' C,,>, Figur.3 6, th.:) c3p.')city of 'i"hich !'Jpl:1CJS th."lt of th3 racGivcr 
wIDn th3 sot is transmitting. TbJ ndjustm,mt i s mad) bJ' rJmoving thJ screw 
plug mark:}(] "Tro.nsmitt .Jr CompJnsoting" mar th.) top nt thJ right h'J.nd sido.} 
of th.) Uppo.r3t'Lls box. A. sCr3wdrivor m3dJ by fo:rming a tip on 3 baknlit0 rod 
is insJrtod into th} ho13 ::'Ind USJd to turn t Il.) c:1 p:lcitor :J.djus ting scrJw. 
Both loop and receiver pOinters are set at 4· ~~60 (5100) kilocycles and the key 
is held down; the adjusLing screw is then turned unt il zero beat between 
transmitter and receiver is rO lJ.ched. T}'l...e S'3tS wE 1 have this adjustment 
made during production and the necessit~; for further adjustment will be 
except iona 1. 
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~. The generator, type , GN-35. - (1) dare~ - The generator is built to 
require a minimum of care, It is rugged but should not on that account be 
subjacted to l1ard uSQge~ The shafts run in ball bearings; these last do 
not require lubrication but the balls and race must be kept greased to 
prevent rusting. Every six months the bearing should be greased with 
vaseline or light motor grense; excessive greasing will result in generator 
trouble as surely as failure to grouse the bearings. To groase tho bearings, 
i'omovo tho fivo scr~ws holding tho projoction on tho right of tho genora.tor 
housing; the projoction m~.y then bo removod o.nd three bell boarings will 
bo found. On tho loft hand sido of tho genorutor are two diamond sh.a.pad 
platos, oP.ch hold to tho housing by two scrows; romoving theso platos givos 
access to tho other bonrings of the gen~rator, one benoath ouch plate. 

(2) ~djustmont. - This generator is used with the radio sets, types 
SCR-131, SCR-161 t SCR-171 Gnd SCH-163. Fbr the radio set, type SCR-163. 
the generator will provide 8 volts end 350 voHs; [1.S received from the 
me.nufncturer it will be adjusted to give theee vol tages. For the remaining 
se ts it is rendjus ted to :.0 volts and 400 vo] ts, 'chis readjus troent is 
rne.de before iss1l:1:(J,~?,' J,jhe gen:;:rator v/ith the sot~ The na.meplate used with 
the genorator halO t;Vlc') s'~;:~(l'J?0cl sidos and that side should be uppermost which 
bonrs tho vol tago :r n t:;,~g for' the sot r;ith v.hich the generator is issuod. 
Tho rating _ n t'iC ~L)!l/~J..)h~'~o nhould bEl chockoci to see that it agroes with 
the SElt roqu'i.J:· '~':lE.lr~ ·'it; ", If fOW,ld wrong, the voltagos 11l1.~y be adjusted to the 
proper Vt~lU88 n: £'01::.0,ls o Tho generator is connected to the sot which is 
in a tl't'.nsmht i:lg eOn!l:'. tion and tho gonort~tor turned e t normal speed. ~ 
voltmotor or se:c5.e8 of voHmetcrs is connected to prongs 3 and 4 of tho 
cord, typo C:9"J03, at 1'.:10 gonorntor ond. The tonsion on tho armature 
scrow, m~rkec. C in liguro 11, is thon ~djustcd until the voltage road is 
400 volts with tho tro.nsmi tting koy deprossed.~ Tu:ming of tho aI'!1ll'. ture scrow 
in v. clockwise dirc'ction incro' ;' scs the voltngo j turning it countor cloclrvviso 
dccronsos tho vol tage ~ Access to the n~~ ture S0!'OW for this udjus tmont 
is obtninod by removing the four scrows on the top of the gonera tor housing 
and lifting off the tOPQ 

13. W.INTEN1L.1IJOE.iND REPA IR OF THE SET. - Tho field maintenance of this 
sot will cons jst in general of routino care given tho set and of such minor 
re~.irs I1.S arE) practical in the £lold. The adjustments necossary and tho 
troublos 'v-mich !l1[-\y be Qxpected nro coverod in paragraIfus 12 and 14 
rc spe c ti vo lye 

14. TROUBLES .UID THEIrt RBI-'JEDIES. - Prt~ctically all of the troubles 
0xporienced wi th this set will be duo to mechanicul ca.uses. If the panel 
is not complotely closod, the spring contacts in tho apparatus box will 
not rnako good contact end tho sot may fail to function. In case of 
recoiver failure, tho contacts at thu battery binding posts should be 
chocked, thon tho condition of tho batteries themselves. Occasional 
faul ty contact mo..v bo had in tho tubo sockots bocause of' dirty prongs 
.n tho tubes or becausG tho sot has net boon kept froe from dust and grit. 
The headphones should not bo loft plugged into tho jacks during transportation 
bocauao some hoadsets have a. ground from their \1indings to tho recoiver 
caso; this c~se m~ como into contact with th~ frame of' tho set and givo 
a circuit for tho B b~ttorios, graduully running them dov7.n. 
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LIST OF PARTS 

TR 1210 .. 50 

Paragraph 

List of parts ------------------------~-~----------------__________ 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 Bag, type BG-50, for spare batteries and tubes, cord, type aD-103. 

mld msssagu books, log sheets, etc. 
1 .OaS3, t~rpe C8··41, for generator, type GN-35 
4 Battor~.s:-;" tY:99 BA-2, 2 in use. 2 spa:,:,s 
6 Batter'. 'l':~ t:7J..'9 PA-23, 3 in use, 3 spure 
1 Cord, t~"J.x-1 0:0·":: % 
2 Oranks, '(;~; 'N ({C~2, for genera.tor, type GNw35 
1 Gonera·;: o:r... t.Y")1;) GN~·35 
2 Hcadso ' ~~\ 7'0 P~ll or P-12 
2 Lamps, +'ypc ' £~J:-4, 1 in usa, 1 sparo 
1 Log, typo Ita·~~;" wi th soat 
2 LogD~ ~:flo l ;}O·3, without seat 
1 Loo:;?, ~,:t·po L'.2,·'7, consisting of 2 similar halves 
1 Redio receiver and transmitter, ~pe BC-148 (BC-15I) 
1 Strap, type ST,-19, for ra.dio race iver end tre.nsmi tter, 

typo Bcr-148 (BC-151) 
6 Tubes, ty~e VT-24, 3 in use, 3 spare 
3 Tubas, typo VT-25 , 1 in usa, 2 sparo. 


