INSTRUCTION BOOK. P

FOR

MODEL NC-100ASD RADIO
RECEIVING EQUIPMENT

Frequency Range: 200 to 400 Kilocycles and @
1,300 to 30,000 fKilocycles

\

*
Power Supply: 115 volts, 50-60 Cycles or

115 volts, 25 Cycles - | . -

.
. -
S :
ahor i
= - - " [
s [
I
.
L
F

Munufﬂctured by

NATIGNAE Cﬂl\'iPAN Y, INC

.i',.,

HE, SHERMAN STREET o LT
MALDEN.. MA‘%S; lFS.A.

& Ta
e a - :




SECTION 1. DESCHRIPTICN

1.1 General

1.11 This Communicatlons Radlc Recelving Bquipment ia sulteble for the reception of
radlo telephone and telegraph asignala (either CW or MCW} by elther hesdphcone or loud
specker methods., Each equlpment consists of a Redio Receiver, =& Loud Spesker and In-

struction PBooka.

1.12 The Radlo Recelver is a ten tube, table mounting, surerheterodvne covering 3|
continuous frequency range af from 200 to 400 killoeweles and 1,300 to 30,000 kiloeyeles
in Five working bands as follows:
200 to LO0 Kilocycles
1,300 to 2,800 Kllocycles
2,800 to 6,400 Kilocycles
6,400 to 14,000 Kilocycles

14,000 to 30,000 Kllocycles

1.13 All redlo frequency transformers gnd thelr assoclated trlimmer capacltors are
mountsd in a cast aluminum catacomb having fifteen shlelding compartments. Each R.F.
trensformer and its assoclatéd trimmer capaciteor 1s mounted on a low=loas takelite
base fltted with contact pins which protrude from the coil catacomb, Manipulstion of
the band change knob slides the coil catecomb across the width of the chassis causing
the contact plns of each set of H.F. transformers 1o engagre, in turn, with contact

springs mounted on the recelver chassis.

l.14 The MAIN TUNINT dlal has flve scales calibrated Lln accordence with the frequen-

¢y response of the five bands. The particular band in use is indicated by the tip of

the polinter, whilch moves radlially as the BaND SELECTCR knob is turned. In addition
to the frequency callibreted scales, an auxliliary numerical disl 1is employed., Thls

dial has 100 divisions and makes 10 reveolutions while the tuning capacitor rotgtes 180

degreesa; it is direct reading te one part 1n one thousand.

1.15 The clirecult of the receiver 1as shown in Dwge No. Bal. It conalsts of one
stage of radlo frequency amplification, first detector (or mixer), high frequency os-
cillator, two stages of Intermediate frequency smplification operating at 456 kllo-

cycles, an "infinite Ilmpedence™ dicde detector, s nolse peak 1lmiter and two resist-

ance coupled audlo stagesa. A CW caclllator 1s provided for beat note raception for




CW signals, ftn amplifled end delayed automatic volume control system 1is provided.
Asapciated with the sutometic volume control system 1is a slgnal strength meter, cali-
wrated in S-units from 1 to ¢ and in &b, above S-9 from U to 40 db. A bulilt-in power
supply designed for operation from a 115 volt (#10%) 50/60 cycle* AC power source sup-

plles all volteges required by the recelver.
l.2 Output C Ircuit

l.21 Two audlo ocutput clireulits are provided:

(I} A headphone jack 1z mounted on the front panel, The correct load lmpedance
for the headphone output clrcult is 600 ohms. Moximum audic power output at the head-
phone Jack 1s approximately IZ milliwatta., The heasdphone Jjack ls so wired that the loud
speaker c¢lrcult is opened when the phone plug 1s lnssrted.

(2) A pair of loud speaker ocutput terminals (pin jacka} are located st the rear
of the chassla. The proper load lmpedance of the loud speaker cutput eircuit is 500

ohms. The maxlmum undistoried audloc power avalilable 13 2 watta.
1.5 Antenne Regulrements

1.31 antenng Input terminals are located at the rear of the chaasls near the center.
The lnput circuit is sultable for use with a single wire antenns, 4 balanced feed-line
or & low impedance concentriec tranamisslon line. The impedsnce of the antenna or trans-

mission line at the receiver lnput terminsls should not be loss than 70 ohma.

1.3 Two insulated binding posta are provided together with a short length of flex-
ible leed permanently attached te the recelver chassis, By means of this lemd, elther

input terminal may be grounded to the chaessis 1f required.

1.33 In an lnstallation having a slimple antenna-ground comblnation, connéct the sln-

gle wire lead-in to either of the two input terminals, and ground the other terminal to
the chassis by means of the flexlble lead, referred to in rlar. 1.32. It is recommended
that the egulpment be permanently grounded; the ground lead may be sttached directly to
the input terminal which l1ls connected to the chaasis or the terminsl E-104. The dlmen~-
sions of the single wire anterna system are not at gll critlcal: The reénmmﬂndad minl-
mum overall length of antenna and lead-in 1s fifty feet; the recommended maxlimam over-

all length is two hundred feet.

1.54 In an installation having a balanced feed-line, connect the two leads directly

to the two input terminals. The grounding lead, referred to In Par. 1.52, is not used.

*See Notice, Tage i1,




1.55 In an Inatallation having a concentriec feed-llne, connect the ilnner eonducter to
one of the Input terminals and the outer conductor to the other input terminal. Connect

the latter to the chassis by means of the flexible lead.

l.4 Powsy Supply

1.41 Thls Communications Radio Recelving Equlpment 1s bullt for operstion from a 115
velt (I 10%) 50/80 cycle® AC power source. Normal bower consumption 18 epproximstely 70
watis. The powWer supply circuits provide 6.3 volts at 5415 smperes for the heeter cire
cult of the recelver and 240 volts st 70 mlillismperes for the receiver B supply. A two-

section filter 1s employed. A protective fuse ¥=101 is connected in ocne alde of the AC

line,

1.42 Connsctor plug P=102 should be inserted in "H" position for 115 to 126.5 volt

prower aources, "LM poaltion being used for 103.5 to 115 volt power source,
1.5 Tube Complement

1.51 The tubes employed in the Redio Recelver sre as followag

SYMBGOL TYFL FUNCTLON
V-101 6K"7 Ho#s Amplifier
V=102 &6J7 Plrst Detector
V-103 &J%7 H.F« Oscllliator
V=104 GK'7 Firast I.P.amplifier
V=105 6K'f second I.FP. Amplifier
V=1064 oF8G Firat Audlo Aamplifier
_—; V-1068 Automatic Volume Control
V=-1074 6CBG Jecond Detector
- V-107B Limiter
V=108 &6J%7 C.W. Caclillator
V=109 BVH3 Second Audio Amplifier
V-110 523 Reetifier

1.& Loud Speaker

1.61 The Loud Speaker Chassis has a nominal dlameter of eight Inches, A coupling
transformer having an input impedsnce of 500 chms is provided to match +the wvolce coil
and receiver output lmpedances. 4 two wire shieldad cable 1la used for conmectlon to the

recelver. The clrcult is shown in Dwg. No. 8.1.

¥See Notice, Fage Li.
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SECTION 2. INSTALLATICHN

2.1 General

211 The complete Radio Reeelving Equipment 1s carefully packed in a wooden DOX.
After unpacking, make interconnections between the Redio Recelver and the Loud Speaker
in accordance wlth Dwg. No. é.l. Connecti the shielded Isads W=-201 of the loud speaker
to the speaker terminals E-102 of the recelver; screw the shleld grounding lug to the
chassis terminal E-104., Connect the power supply plug F~101 to a 115 volt Eﬂ/ﬁd#cynla
AC power asource, See Section l.4. Make antenna connections 1n accordance with Sectlon

1.3 "Antenna Kegquirements™,

2,12 Rafore puttlng the recelver 1n operation, remove machine screw at the left=-hand
end of the chassls to release the band changing mechanlsm. Thls screw clamps the coil
catacomb to the end of the chassls during shipment and should be saved I the egquipment

1s to be repacked and reshlpped.

2.13 A pair of terminals E-103 at the rear of the receliver chassls 1s wlred to tne
B¢ switch S-101B. These terminals provide a convenlent means of connecting a relay or

awitch for remote control.

2,14 Angle braeckets and sultable hardware are aupplied which provide a convenient

mesng for moupting the receiver in a relay rack.

2.2 Loud Spesker Mountlng

2221 If the 1nstallatlon 1s such that the Loud Speaker, cablinat mounted, will be placed
close Lo the recelver, the most deslrable position ls at the left-hand alde. Flacing
the Loud Spesker aon top of the receiver cabilret 1s the least daslrable position alnce
vibration from the aspeaker may introduce microphonic noises which weould nct otherwlss
be notlcesble. In & rack mounted lnstallatlion, the Loud Speaker, mounted on 1lts panel,

may be placed directly above the Recolver.

2.22 Microphonle nolse or "mechanlcal feed-buck"™ can often be eliminated by revers-

ing the speaker leada at the apeaker output terminals of the recelver.

SECTICON 3. OPERATING INSTRUCTIONS

3.1 Controlas

54101 411 switches and controls (with the exceptlion of ths MATHN TUNING dlal and the
BAND SELECTOR knob) of the Kadlo Recelver are lderitified by etched panel plates or dlal
acales. Ths aymbol numbers 1ln the followlng paragraphs of this Sectlion refer to Dwg.

No. B.l and to the Parts Llst.

*see Notlce, Page 11.




3.102 The MAIN TUNING dlal 1s located at the center of the front panal of the recelver.
The dlal scale and polnter arrangement are described in Par. l.14. The dlal drive 1is ac
arrangsd that the frequency to which the receiver tunes Increases with clockwise rotation

of the tuning kncb. The accuracy of calibratlon can be relled upon to plus or minus 2.

. 3103 The BAND SELECTOR knob 13 located near the hottom of the front panel at the cen-
ter. The knob muat be rotated approximately one turn to change from one band to an gd-
Jecent band., In addlilon to the radisl movement of tha dial pointer (see Far. l1.14)} a
posltlve detent lis provided to lnsure proper poslitioning of the coll contact pinas In the

contact B8springs.

ae 104 The LIMITEK control R-144, at the left-hand slde of the recelver panel, 1s used
to adjuat the DC potentlal applled toc the elementa of the limiter tube V-107B. The
limiter circult 1s thus provided with an adjustable threshold at which limiting action

starts. Any audioc voltages, or peaks, In excess of this threshold are prevented from
reaching the audlc amplifier. With the LIMITER control set at 0O, the limiter clrculta
will pass aell but the strongest audlo peak voltages; when the control 1s aset at 10, the
threshold ia lowered to a point where the audlio slgnal will be dlstorted due to suppres-

alon of the positive pesks.

& 105 The TONE control R-11l5, at the lower left-hand corner of the front pansl, la used
to vary the frequéency characteristic of the audle amplifier. When the control 1s set at
the position marked "K", the full audlo freguency range of the receiver is avallable: in
the HIGH position, audlo freguenclies bolow 100 cyclea are attenuasted; as the control 1is
turned clockwlse towards the LOW pesltion, audlc frequencies above 1000 c¢ycles ars in~

¢roasingly attenuated.

| 94106 The POWER SUFFLY awitch 5-10314-5-10123 1s located at the left of the dlal scale.

- In the counterclockwlds posltion, OFF, ths regeliver 1la turned off, the primary circult
being opsned by switech 5-1014; In the mld-posltion, Br OFF, 3wlich 35-101i4 is turned on
but the B supply clrcults are incompleto slnce awitch S-101B is open; 1in the clockwlase
positicn, B+ ON, swltch 3~I01B 1ls closed, completing the B supply circult. The B+ OFF
position may thus be used for renderlng the recelver lncperative, sa may be reqgulred
during perloda of transmlisslon, unleas the B =upply clrcuits are completed through termi-

nals E-103.

3.107 The R.F. GAIN control R-121 is located below the POWER SUPFLY awitch near the
MATN TUNING dial. It controls the emplification of R.F. Amplifier tube V=101 and the
two I.F. amplifier tubes V¥-104 and V-105. Amplification 1ncremsses as the control 1s

turned clockwise towards 10 on the acale.,

R



3.108 A three-posltion CONTROL SWITCH 5-102£-5-102B is located at the urper right-
hand corner of the MATN TUNING dlal. In the AVC poslitlion, the aulomatlce volume control
circults are 1n operstlion; in the MVC position, sutomatlce volume c¢control 1s turned off:
in the CWO rosition, the CW ¢oscillator 1s turned or and automatic volume control turn-

ed off.

3.109 The A.F. GAIN control R-116 is located at the lower right-hand corner ¢of the
main disl. It is used to contreol the audio amplificatlion of the recelver. fudlc am-

plification Increeses as the control is turned clockwise towards 10 on the scale.

3.110 The C.W, 0SC. control C-12%9, locerted st the right-hand side of the front penel,
is uzed for varying the freguency of the CW osclllator. The CW osclililator 1s tuned to

the Intermediate freouency at O on the C.,W. 0SC. scsale.

3.111 At the upper left-hand side of the front ranel is located the 3=METER switch
$-103. Thlas switch must be pushed In when S-meter reaedlngs are to be mede, es explaln
ed In Far. 3.41. At all other timesa, the S-meter should be disconnected by pulling

the switch button out.

3.2 MCW or FPhone Reception

3.21 After the Eouipment is properly inataellied, in accordance with Section 2, it 1s
put into opersetion by turning the POWER SUPFLY switch to the B+ ON poesitlion. The
LIMITER control shcould bhe set at 0; the TONE control set st "H": the R.F. GAIKN control
should be advanced tc some peslition hetween 8 and 10, depending upon recelving cordil-
tions; the A.P. GAIN contrcl should be set at the polnt providing the desired audio

volume; the CONTEOL SWITCH should be set at the AVC position. The recelver is now ad-
Justed for the recertion of MCW signals and will tune te the approximete frequency in-

dicated by the MATN TUNING dial.

3.22 With the CONTROL SWITCH ir the AVC position, the R.F. GAIN control should be ad-
vanced as far as receiving conditions permit, or until background noise becomes ohjec-

tionably loud. Audlo output should be adjusted entirely by means of the A.F. GAIN con-
trol. The operstor must remember that automatic volume control action will be restrict-

ed unlese the R.F. GAIN control 1s fully advenced.

3.23 The CONTROL SWITCH may be set at MVC, In which cese the orerator must be care-
ful not to sdvance the R.F. CGAIN coentrol to a point where I.F. or audlo amplifier over-

load oceurs. Such overload l1a indicated by excessive distortlon. In genersal, 1t 12
recommended that the A.F. GAIN control be set about halfway on, l.e., at 5 and eudio

output edjJusted by meana of the R.¥F, GATN contrel.

by
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SD.24 If & slgnal is weak and partlally obscured by background nolse and static,
beat signal-to-noise ratio wlll be obtalned by turning the TONE control towards the
LOW posltlon. The most effective settlng must be determined by trial aa toc much at-

tenuation of high audio fregquencies will lmpalr the intelligibility of speech.

- .25 When a slghal 1s accompanied by statlc peaks or nolse pulses of high intensity
and short duration, the best slgnal-to-nolss ratlio willl be cbtained by advancing the
LIMITER control towards 10. The best setting pust be determined by trisl as tco much
limjter actlon wlll impair audlo quallty. If static peaks and nolae pulses are ex=
tremely strong or 1f they are of falrly long duration, the effectiveness of the limit-
er wiil be best with the CONTROL 3WITCH in the MVC peoaitlon. In such cases both R.F.

GAIN and LIMITER controls must be carefully adjusted for optimum signal-to-nolse ratio.
3,3, CW Reception

3.3 The 1nltlal adjuatment of the receiver for CW receptlion i3 as describad in
Par. 3.21, except that the CONTROL SWITCH must be in the CWQ posltlion., The C.W. 05C.

controel should be set gt mid-acnle.,

3,32 The aensitivity of the recelver should be adjusted by mean= of the R.F. GAIN
contrel, care beling taken not tc advance the contrel to the point where strong signals

will cgusea J,.F., or audio amplifisr overload.

3.33 The actlon of the TONE and LIMITER controls will be similar to that described
under Par. 3.24 snd 3.25. When recelving CW signals, lt will be posslble to advance
both TONE and LIMITER controla c¢onalderably further then is possible 1n NCW receptlm,

since audic distortlon is relatlvely unimpertant,

3.3 Turning the C.W. 03C. control wlll change the characteristic pitch of the re-~
ceiver background nolse, The pitch will become higher as the CW osclliletor is detun-
ed from the I,F, amplifler. With the C.W. 0SC. control set at 2 or 3,(on slither sids
of 0) the characteristlec plich of the recgelver background noise will be in the neigh-
borhood of 2000 cycles, Under these conditlons, the audic beat note of any CW sig-
nal will show g broad peak at approximetely 2000 cyeclea. Thisz peak will appear on
“one side of the carrier™ only and the other side, where the audic beat note is around
2000 cycles, wlll be conalderably weaker, This characteriatic i3 helpful 1ln recelving
weaak signals through interference.

3.4 Measurement of Signal Strength

3.41 To make g measurement of alignal atrength by means of the S5-meter,the R.F.GAIN
control must be fully advenced, the CONTROL SWITCH in the AV( positlon end the S-meter

-7-



awiteh 5-103 depressed to complete the meter circult. The adjustment of the TONE,

LIMITEE and A.F. GAIN controls is unlmportant.

Y] With no R.F. Input to the recelver, or with the antenna disconnected, the oS-
meter should read O, plus or minus 1 S-unit. If it does not, the S-meter airecult re-

quires adjustment. See Sectlon 4.6.

Joly3 Measurement of the signal atrength of (W signals cannot be made with the CW

oscillator In operatlon.

SECTION 4., ALIGNMENT

4.1 General

4,11 All circuits are carefully aligned before shipment, using preclsion crystal
ascillators which insure cloze conformabillty to disal calibratlon. No readjustment

w111 be required, therefore, unless the receiver 1ls subjected to extremely rough hand-

1inge.

4.12 The SENSITIVITY ves. FRELUENCY curves of Dwg. No. 9.1 indlicate the overall sen-
saitivity of the average Radioc Recelving Equipment. Theas curves, together

with the MAXINUM NOISE IEVEL curves of Dwge. No. 9.2, provide data for definltely check-
ing the Radic Recelver to determine if repalrs or reallgnment are necessary, alnce the
majority of circuit sIement fallures, or any mlsalignment, wll}) reduce both sensitivi-
ty and maxisum nolse level of the Equlpment. The data referred to above will, there-

fore, also serve to show the efflicacy of repalrs or reallpgnment..

4.13 The SELECTIVITY, IMAGE ATTEHUATION, FIDELITY and AVC characteriatics of Dwg.
Nos. Jed to 2.6 Inclusive are necessary where a particular porformance check 13 de-
sired, but are of secondary importance in most cases, aince an Equipment having normal
SENSITIVITY and MAXIMUM NQISE characteristies wlll, 1n all probabllity, be normal in

all othsr reapectis.

4.14 Should realignment of the Radlo Recelver become noceasary, the Collowing allgn-
ment dats should be carefully studied before making any clrcuit adjustments. The op-
erator 1s cauticned against making any edjustments indiscriminately and he ahould not
realign any circuit uniess tests definitely indicate that reallignment 18 necsssary.
It 1s important that the operator understand the functlon of emch clrcult element s8¢

that correct alignment may be obtained quickly and eccurately.

4,18 Before proceeding with the alignment of any circult of the Radio Receiver, the

Equipment must be set up as specifled in Section 2, ®*Installation™, except that the an-

-




tenna lead-in or tranamlsslon line must be dlasconnected. An ocutput meter having =
600 chm resistive load should be connected to the phone output jack J-101. In this
case, the spesker remalns connected to terminals E-1Q2, Alternatively, an output met-
o er having a 500 ohm reslstive load may be connected to the speaker ocutput terminals
E-102 with the epeaker disconnected. The R.F. GAIN c¢ontrol should be fully advenced
" and the POWER SUPPLY switch 1ln the B+ QN position. The band selector knob must be set
tc connect one of the radioc frequency bands; either the band upon which realignment
1s dealired, or the band apecified 1n any of the data 1n Sections 5 and 9. The TONE

control should be aet at "N"™ and the LIMITER at Q.

4.16 The complete alignment of the Radlo Recelver may be divided intoe four stepsg

{1) Intermediate Frequency Amplifier Alignment.

{(2) H.F. Qscillator Alignment.

(3} Pirst Detector and R.,FP. Amplifler Alignment.

(4) Tracking of H.P. Oscillater, Flrst Detector and R,F. Amplifler

clrecults.

The circults MUST bhe checked 1n the above order when complete allgnment 13 necessary.
4.2 1.F. Amplifler Alignment

4.21 The 1ntermedliate frequency of the Radlo Recelver 1s 456 killocycles, plus or

minus 2 kllocycles.

L.22 Tuning ad justments are provilded on each I1.F. transformer. These ad justments
are designated by symbol numbers C~149 to C~154 1nclusive on Thoto No. 7.3 and Dwg,

No., B.1.

4.29 To allgn the I.F. amplifier, the high output lead of an accurately calibrated
8lgnal generator should be connected to the grid termlnal of the firat detector tube
V=102, and the grounded lead to any convenlient point on the chaasis. The flexible
grid lead muat be dlaconnected from the grid of tube V-10C2. Connection 1s made di-
rectly from the output jack of the signal generator, the dummy antenna being cmitted,
Certein typea of signal generators may not have a complete D.C., path between the two
output leada; In such cases, a resistor having a value between 5,000 and 50,000 ohms
should be connected between the grld of tube V-102 and chassis to provide a grid re-
turn path. The CONTROL SWITCH of the receiver should ke in the MVC positlon and the
modulstion of the slgnal generator turned on to provide a test signal, modulated 30%,

400 cyclies. The A.F. GAIN control should be fully advanced.

__J



.24 The signel generstor should be tumed to 456 kilocycles and the output attenu-
ator adjusted to prnfiﬂa a signal of approximately 100 microvolte. The 1. F.
tuning adjustments referred to ln Par. 4.22 should each be carefully adjusted to give
a maximum reading on the output meter. The order in which the adjustmentz ars made 1s
not lmportent. While making theae adjustments, 1t will be necessary to retard the at-
tenuator of the algnal genarator if the readJustment Incressea I.F. amplifler galn to

the point where overload occurs,

4,25 The performance of the I.F. amplifisr and audlo circuitas may be checked against

the stege galn data in Sectlion 5.3, after allgnment has been completed. Selectivity
may he checked againat the data in Dwg. No. 8.5.

Iy « 26 Arfter mlignment of the I.¥. amplifier has been completed, the mecdulation of
the signal generator should be turned off; the CONTROL SKITCH should be set at CWO;
and the C.W. 0SC. control should be set mat O, at which setting the CW cscelllator should
bea at zero bemt with the test signal, If zero beat does not pecur at 0, readjust cape-

cltor C=-157 of transformer T-104, as shown on Photo No. 7.3.

4.5 H.F. Oacillator Allpnment

4.51 If, after I.P. alignment is completed, tests compared wlth the data 1n Sectlon
9 indicate that allignment of any high frequency clrcuit 1ls necesaary, the procedure ls

a3 outlined in the feclilowing paragrapha.

4.32 The coil group which i1s plugged inte the eircult at any time 1s the one direct-
1y underneath the thres-gang tuning capacltor at the center of the chassls, The coil
nearest the front of the receiver ia in the high frequency oaclllator clrcult, the
middle coll 1s in the flrst detector circult, and the coll nearest the antenna-ground
binding post strip E-101 is in the R.F. ampllfier cirgult. As shown in the photographs,
there are two holes in each coll compartment; of each pair, the one nsarest the front

of the recelver 1s dirsectly over the trimmsr capacltor,

4,35 Set the tunling dial near the hilgh frequency end cof the range and chack the
dial reading agsainst the calibration curve by means of an accurate aignal generator or
a signal of known freguency. ReadjJustment should be mede 1f the dlal reading is in

error by more than plus ¢r minus 2 per cent.

4.54 Errors in frequency callbration at the hlgh freguency end of the dial saoals are
corrected by mdjustment of the H,.F. osglllator trimmer capacitor of the band 1in ques-

tion, The five H.F. oaclllator trimmer caupecltors carry symbel numbers from C-1G61 to

10~




C=165 inclusive, aa shown 1n Photo. No. 7.5Hs A acrew driver having a metal shaft may
he used to make the ad]Justment but the shaft should not touch any part of the aluminum
c0oll catacomb. If the dlal reading of the recelver 1s too hlgh, the capaclty of the
! H.F. 0scillator trimmer must be decreased to make correctlan. Conversely, low dial

readlngs are corrected by lncreaslng the capacity of the H.F. oscillator trimmer capa-

citor.

4.55 It 1s Ilmperative that the high frequency oscillator circults operate at a high-
ar frequency than that of the R.F. amplifler clrcults. This can be checked by tuning
in the 1lmage signel, which should appear at a dial reading approximately 912 kilocycles
below that of the real slgnal. The image signal should be conslderably weaker (aee
Dwg. No. 9.4) 1f the R.F. amplifler 1a cnrr%ctly aligned and a stronger test signal may
be requlired before the lmage can be found, If the 1lmage doas not appear at the lower
frequency dlal setting, the H,F. oscillator clrcuit 1s incorrectly adjusted and the
capacity of the H.F. osolllator trimmer capecitor in question must be decreased until

the real signal and image slgnel appear at the proper polnts on the dial,
4.4 Flrat Detector and R.F. Amplifier aAllignment

4,41 With the test slgnal from the slgnal generator sdjusted to provlde a modulated
signal near the high frequency limlt of the band to be checked, tune the recelver to
give maximum ocutput, as indicated by the output meier. The firat detector and K.F.
trimmer capacitors of the band l1ln questlon may now be adjJusted to give maximum output
me ter readings. On the highest frequency banda, adjustment of the filrst detector and
R.F. trimmers may change the callbration of the high frequency osclllator, necessltat-
ing readjustment of the tuning dlal to keep the recelver In tune with the tesat signal.
b If these trimmers should require considerable reallgnment, 1%t may be necessary to re-

adjust the high frequency osclllator trimmer in order to malntaln correct calibration.

4,42 A very simple and quick method of first detector and R.F. trimmer allgnment
mpy be used 1f a slgnal generator 1s not avallable, Thils method conslsts of setting
the trimmers at the adjJustment which provides maximum circult or background nclse. It
wlll be found that trlimmer settlngs under thils method are sufficlently sharp to pro-
vide good alignment, although the adjustment must be made wilith cere to avold allgmment

to the lmage frequency.
4.5 Tracking of Hlgh Freguency Circults

4.01 After the H.F. oscillator and HR.F., amplifier trlmmers have been checked 1n ac-

cordance wlth Sectlons 4.5 and 4.4, near the high frequency limit of the bhand under
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test, the receiver should be tuned to a freguency near the low fresquency end orf the
band . Pracking and calibration at any point up to the low frequency 1tmit may be
checked by adjusting the signal generator to the proper frequency and testing the set-
tings of high frequency cireuit trimmers. After such a test, all trimmers checked

should be reset at the high frequency end of the band. A simpler and quicker tracking
check may be made by bending the outaide rotor plates of each section of the maln tun-
ing capacitor C-105 in turm s0_that the maximum capacity of each ecircult may be in-
creased or decreased by a small amount. The rotor plates must not be bent so much that
they will mot return to their original positions when pressure is removed., Any change
in capacity in any section of this capacitor should decrease the sensitivity of the re-

celver,

L .52 Series padding capacitor C-147 1s used to obtmin correct celibratjon at the low
frequency end.of the 200 %o LOO kiloeycle renge. If the dial reading 1is too low, the

capacity of C-147 should be jncereased, and vice versa.

La.53 In order to determine if one or more gections of the main tuning eepacltor C-=105
aTe the ceuse of any mistracking present, it is neceasary %o meke the check descrlbed

in Par. 4.51 on two or more different bamds. If the same tracking error appears on all
bends, the maln tuning capacitor 1g definitely at fault. The error should be corrected

by permanently bending the rotor or stator plates to provide the proper capacity.

L.oh If the tracking error appearas only in the H.F. oscillator, first detector or
R.F, emplifier stage and on only one band, the inductance of the tuned circuit of that
atege is lncorrect. If the tracking check of Far. 4.51 shows that more cepacity is
needed for correct allgnment, the {nductance 1p question is too low and wvlee versa.
After any adjustment of lnductence, the assoclated trimmer capacitor must be read just-
ed at the klgh freguency end of the bend, a& explalined under Far. 4.41. Tracking

should then be checked again at the low frequency end of the band.

.55 After alignment has heen completed, the antenna feed-1line should be connected

to the receiver and final adJustment of the R.F. amplifier trimmer shcould then be made.
L.6 S-Meter Adjustment

i ol The S-meter balancing resistor R-135 13 used to obtaln zero meter reading in
the absence of signal input to the recelver. The sdjustment 1s as followa! Set the

R.F. GAIN at 10, CONTROL SWITCH at MVC, and disconnect the antenna leads; ad just R-135

until the S-meter reads zero.




SECTION 5. SERVICE AND TEST DATA

5.1 General

5.1l1 Even though all component parts of the receiver have an ample factor of saflely,
fallure may occur in certaln individual cesens. Of these fallures,the most common will
probably be due to some defect in one of the tubes. MNeasurament of voltagea and cath-
ode currents, in accordance wlth the dets of Par. 5.25, wlll show which tube 1ls bad.

If the failure is a short in either the plate or screen clrcults, the fllter reslstora
assoclated wilth the circult in question should be chacked for poasible burnout. Simil-
arly, should any by-pass capacltor fall, any fllter or voltage dlvlder resistoras which
ara connected in series with 1{ should be checked for any change in resiatance which

may result from the overload.

&5.1%2 other possible fallures, such as open circults caused by poor conmwctlona, can
likewiae be 1uuataﬁ by current and voltage tests, in accordance with the tabulatlion of
Par. 5.23. Open by-pass capacitors are apt to cause elther a loss of sensitivlty or
oscillation in some portlion of the circult. In such cases, the fault can be easlily lo-
cated by temporarily connecting a good capecltor Iln parallel with each unlt that is un-

der suspiclon.

5.15 Intermittent or noisy operation of the receliver 1ls usually caused by a Ppoor
connection in elther the wiring or in one of the tubes, Juch a fault 1ls often rather
difficult to find but can usually be loested by lightly tapping each elrcult elsment

or component wlth a plece of insulating materisal.

5.2 Tube Socket Voltages and Cathode (Currents

5.21 The TUBE SOCKET VOLTAGES AND GCATHODE CURRENTS table 5.23 must not be conslider-
ad g 8 llst of the actual operating voltages and currents in the varlous circuits of
the Radio Receiver. The reoslstance of the measuring Inatrumenta, together with capa-
citive and reslstive loading effects, will diaturb many of the c¢ireculta to such an ex-

tent that they become lnoperative, thus altering normal voltage and current distribu-

tion.

5.22 The only currents llsted in table 5.23 are those in the various cathods cir-
cults, Thia listing 1s a desirable almpliflcatlon, inmsmuch as measurement of cathode

current constitutes s definite echeck on all circulta dlrectly asscclated with the va-

cunm tube in questlon.
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5,23 TUBE SOCKET VOLTAGES AND CATHODE CURRENTS

Y
VARTABIE VOLTAGE CURRENT
D,C.VOLTS D.C.MA.
TERMINAL
SYMBOL | SETTING R=-121 R-121 R-121 R-121
AT © AT 10 AT O AT 10

V=101 Grid None o O
v=101 Cathode None A 20 A 2.1 4.2 B
V=101 Screen None B 90 B 68
V-101 Plate None B 21& B 1€5
V=102 Griad None 0 O
V=102  Cathode See # A 3.0 A 2.8 oG N
V=102 Sereen Sae # B 37 B 3
v-102  Plate See # B 200 B 185
v-103  Grid See # -k -
Vv-103  Cathode Ses # O O -t -t
Vv-103  Screen See # B 58 B 53
v-103  Plate See # B 200 B 185
V=104 Grild None 0 O
v~104 Cathode None A 20 A 3.5 Zed o7
V-104 Screen None B 90 B 68
v-104 Flate None B 210 B 190
V=105  Grid None 0 0
V=105 Cathode None@ A 20 A BaD Ced It
V=105 Sareen None B 110 B 8%
V=105 Flate None B 2125 B 180
v-1064 Grid None Q 0
v-1064 Cathode Nane A 4.4 A 4.0 2,2 2.0
v-1064 TFlate None B 110 B 100
v-106B Grild 568 O 0 0
y=106B Cathode None A =53 A -44 O Q
¥-106B Cathode See © 6.5 A 5.0 0 0
Vv=-106B PFPlate Sea © B 35 B 45
V=-106B FPlate S=102B MYC G Q
v=-1068 Plate S-102B# CWo Q B =10+
y=-1074 Grila None O 0
V=10%A Cathode 5=-1028 MVC A 6.0 A 6.5 .l ol
V-1074 Cethode S~102R cwo L 9 A 12 .2 2




5.23 TUEE SOCKET VOLTAGES AND CATHODE CURRENTS

i H__ (Gontlnuad]___. _ .
VARIABLE VOLTAGE CURRENT
} D.C.VOLTS D.C.Ma.
TERMINAL ¥ —
SYMBOL SETTING R-121 R-121 R-1Z1 E~121
AT O AT 10 AT O AT J0O

V=107A Flate None B 215 B 19&

Vv-107B @Grlad H-~144 Q A =2 A 3%

¥=-107B Grid R-144 1GC 0 Q

Vv=-107B Ceathode K=-144 Q A =o% —&iF - -

V-1l07B Cathode R-~144 10 A O A .D¥ e -

V-107B Plate None 0 0

V=108 Grld Sea # - -

V=108 Cathnda' Kone Q 0 i -—tf

V-108 Screen S=-102B MV o 0

V=108 Scraen 3+102B CWo B 15 B 15%

V=108 Fiate S5=-102B MVC 0 Q

V108 Plate S5=102B8 CWO B 40 B 5%

V-109 grid See © O 0

V=109 Cathode See © A 13 A 12 52 47

V-109 Screen None B 215 B 195

V-109 Plate None B 190 B 175

¥-110 Plate S-101B | B+ OFF 0 0

V=110 Flate 5-1018 B+ ON B 42 B 88

V=110 Fll. S5~-101B B+ (OFF B 2585 B 255

V=110 Fil. S-101B B+ ON B 260 B 240

Chassia 3es © B 38 B 45

All measurementa made wlth equipment connected for normal operatlon.,.

A.C. Supply Voltage 115 volts 60 cyclaa.**

Voltage measurements made with a D.C. voltmeter, 1000 ohms per volt.
A" pegdings taken on 0-50 volt scale, l.e., meter resistance ls
50,000 chma. "B" preadings taken on 0-250 volt scale, l.e., meter

resistance 1a 250,000 ohmsa. Unleas otherwise specified, voltage

**see Notlice, Page 1i,




is meeaursd between terminal and receiver chassls (negative).

411 readings will depend (in varyling degree) upon the reaistance of
the meter. Keadings not marked with an asterisk are subject to &

variation of plus or minus 15%.

#  vVoltages and currents in this circuit are 1nflu-
anced by the sattlng of the tuning capascitor C-105,
and by the radioc frequency band ln use. Maasurement

(1f any) tekem at 2500 kllocycles.

% Accurate measurement of voltage and/or currsnt In
this circuit cannot be made with an "analyzer" due

to leadlng effects.

o This voltage measurement 1is made between terminal

and B mlnus. Negatlive terminal of voltmeter to

B mlnus.
5.3 Stage Gain Moaaurements
5.31 The senaitivity meesurements listed below are made under the following condl-
tiona. The Equipment to be tested 1la set up in accordence with Par. 4.15 with the

1300 to 2800 kilocycle band in operatilon. A 8lgnal generator is connacted 1in accord-
ance wlth Par. 4.23, except that the high output lead 13 attached to the grild of the tube
specified In the list below, and the test slgnal la 456 ¥ 2 Kec. modulated 30%, 400 cycles.
Both R+F. GAIN and A.F. GAIN controls of the receiver must be fully advarnced; the CONTROL
SWITCH must be 1n the MVC pesltlon.

D32 with & milliiwett output at the phone Jack, the test zignal should be withln the

1imits specified below. The same data wlll apply with 480 mliliwatt output at ppeaker

terminals k=-10%.

TERMINAL TEST SIGNAL

I V=102 Grid i z2 & 8 Microvolts
v-104 Grlid 750 & 200 Microvolts
v-105 Grid 60,000 t 15,000 Microvolts
V-107a Grld gver l. Volt




5.4 EMA Color Code faor Reslators

S5.41 Body color dsnotes first numeral in reslstance value. &End color denotes

} second numeral. Dot color denotes number of ciphers following first two numerals.
Gold color end dip indicates 5% tolerance., Sllver color end dlp indicaetes 10%

tolerance., Other resiastors 20% tolerance.

COLOR BopY END Dor

Black - Q .0

Br own 1 1 Q

Red 2 2 Q0

Orange 3 o a 000

Yellow 4 4 Q000

. Greean ) D 00000

Blue 6 6 GOQ000

Purple 7 7 CO00000

Gray g8 8 QCOO0000

White 9 g -———
SECTION 6., PARTS LIST

6.1 Liat of Maenufecturers

1 Aerovox Corporation New Bedford, Masas,

e Central Hadlo Laboratories Milwaukee, Wlsconsin

3 cornell-Dubiller Electric Corp. So. Flainfleld, New Jersey
4 General Electric (Mazda) Cleveland, Ohlo

5 Arrow=Hart & Hegeman Hartford, Cnnnﬂutiaut‘

& Littelfuse Labormtories Chlcago, Illincis

T Clarostat Mfg. Co. Inc. Brooklyn, New York

8 Natlional Company, Inc. Malden, Massechusetts

g RCA Mfg. Company (Tubes) Harrison, New Jersey
10 Yaxley Div. of F.R.Mallory & Co. Inc. Indlanapollia, Indiana
11l Sprague Products Company North Adams, Massachusetts
12 Jenson Radic Manufacturling Co. Chicago, Illinels
13 Marlon Electrical Instrument Co. Manchester, New Hampshire
14 Cinch Menufacturing Corporation Chilcago, 11linols

15 Cornlsh Wire Company New York, HN.Y.

1E E. F. Johnmaon Wasoeca, Mlnnesocota




SECTION 6. PARTS LIST (CONT'D)

5.2 Radio Recelver

SYMEBEOL l MFR.
NUMEB-=R FUNCTL1ON DESCRIPTION MFRJ4 TYFE NO.
CAPACITORS
=101 | V=109 Cathode By-pass Faper: .20 mfd. 200 V DC W il Q252AA
c=102 | v=1064 to V=109 Coupling Paper: .1 mfd. 600 V DC W 11 GO16AB
£-103 | V=106A Cathode By-pass Elsct: 25 mfd. 50 V DC W 3 | FALOOGE
0-104 | Tons Control Mica; Q01 mfd. 500 V DC W 1 1467
G=105 [ Main Tuning Variable Air: 3 gang, 12 to 225 8 INPWS—-225

mmf. per sectlon

C=106 | Vv=1098 CQutput By-Pass Mice: 00025 mfd; S00 VW DOW 1 1468
C=107 | Tone Control Paper: .0l mid. 6Q0 V DC W 111 G1l16ARE
C=1i08 | V=107A to V=1078 Coupllng Paper: 1 mfd. 200 V¥ DG W 1 284
C-109 { V-107A Cathode Dy-pass Same as C-106

0=110 | V=106A Plate By-pass Same as C«106

(=111 | V=105 B+ By-pass Same ag C-102

c~112 | v=105 Screen By-pess Paper: .1 mfd. 400 V DC W 11 0l14AB
C=113 | V=105 Cathode By-pass Same as =112

c=114 | v=105 Grid Filter Same s (=107

2-115 | V=104 B+ By-paas Same as (0=-102

C-116 | ¥v=-104 Cathode DBy-pzas Same as C-112

c-117 | v-104 Grid Filter Same a3 (=107

=118 | V=102 and V=105 B+ DBy-paas Saeme as C=-102

=118 | V=102 Cathodes By-pass Same s (C~llE

=120 | v-101 and V~104 B+ By-=pass Same as C-102

o=-121 | v~101 Bcreen By-pass Same as (=112

C=-122 | ¥=101 Cathode By-pasas Sameé as C-112

0=123% | y=101 Grid Filter Mica: 006 mfd., 300 V DC W 1 1467
C-124 | V=101 Grid Pllter Same ag C-10%

C=125 | v=103 Grld Micas 0001 mfd. 5Q0 V DC W 1 1468
C=1286 | V=103 Heater By-pass Samo a5 {-107

=12% | V=105 3cresn By-pass Same as (C=l1llZ2

c=-128 | V=103 to V=102 Coupling Same as C-10%

c-129 | cw Osc. Vernler Variable aAlr; 3 to 10 mmf. 8 CWV=1Q0
Cc=130 | V=108 Grid Mica: .00l mfd. GOO V DC W 1 1460




LifMBGLl MR .

NUMEBER FUNCTION DESCRIPTION MrFe 4 TYFE NO,
CAPACITORS (CONT'D}

-

=131 |V=108 Hester By-paas Same@ aa C-112

=132 |V=-108 Screen By-pass Same a3 C-11Z2

=133 [|V=106B Cathode By-pass Seme as C=-11F

=134 |Powsr Supply Filter 0113 4 mfd. 600 V DC W o |TLAD-6040

=135 |Power Supply Fllter Same as C-154

=136 |Power Supply Fllter Same aa G-134

C=137 |FPower Supply Fllter Samea as =134

¢=138 |V=-107B to V-1064A Coupling Same aa C=-10%

$+~139 |V~-106B Plate By-pass Same as CG-112

C=140 |V=-108B to V-10YA Coupling Bakellte:; 1 mmf. 400 V DC W 8 B22

g-141 |V-107A to V-106B Coupling Mlcas 00005 mfd., HOO V DC W 1 1468

0=-142 |H.F.0sc¢. pad., 200 to 400 kcs. |Mica: .000175 mfd. 500 V DC W 1 1467

C=143 |H.F.0sc. pad.,l.d to 2.8 mes. (Mica: .000B mfd. OQ0 V DC W 1 1467

c-144 |H,F.0sc. pad.,2.8 to 6.4 mcs. [Mica; .00136 mfd. 500 V DC W 1 1467

¢-145 |H.F.08cs pad.,6.4 to 1l4. mes. |Mlca: 0031 mfd. 300 V DC W 1 146%

C=-146 |H.F.0sc. pad.,l14. to 30. mcs. |Mica: .0GO098 mfd, 500 V DC W 1 146

c-147 |H.F.0sc., pad.,200 to 400 kecs, |Variable Alri 3 to 30 mmf. 8 M30

C~148 |Not Used

=149 |T=121 Fri. Tuning Variable Air: & to 85 mmf, 8

=150 |[T=-121 Sec. Tuning Same as =149

C=1i51 |T-103 Pri. Tuning Same as C-149

G=152 |T-105 Sec. Tuning Same ag C=149

¢=153 |T-102 Prli. Tuning Same as C-149

g-154 {T-10Z2 Sec. Tuning Same as C~149

C=155 | Net Used

C=156 | HNot Used

C=1567 |T-104 Tunilng Same aa C-151

g=158 |Vv=-10¢ Plgte By-passa Mica: .00B5 mfd. &S00 V DC W 1 1467

C=169 |V-107A Flate Dy-pass Faper: .05 mfd. 600 V DC W 11| GloGAB

C=160 {R.7.Amp.Fad.,1l4 to S0 mca. Same ps C=146

£-161 {H.F.Qsc.Trim. 200 to 400 kKesS. |Variable Alr: 8 to 75 mmf. 8

c-162 {H.F.0sc.Trim. 1.3 to 2.8 mce. |Variable Air: 4 to 23 mmf.

C-163 [H.F.Q0sc.Trim. 2.8 to 6.4 mea. |Variable Alr: 3.5 to 19 mmf,. 8

Lf:i?é H.F.08¢c.Trim, 5.4 to 1l4. mea. | Same as C-165

=-19=
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| NGTTICE

This Equipment is alsc bullt for operation from a 115 volt
(#10%}, 25 cycle power source, When it is so furnished,

this manuael is appllicable, hut all referencez to 115 wolt

(210%), 50/60 cycle® are understood to mesn "115 volt

(210%), 25 cycler,

il Pk il
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SYMBOL Mi'H .
NUMBER FUNCTION DESCRIPTION MFR.|TIFE NO.

CAPACITORS (CONT'D)

C=-165 |H.F+08c.Trim, l4. to 50. mcg. |Varlable Alr: 5 to 1l mmf,. 8
c-166 | 1st Det.Trim, 200 to LOO kos. | Variable Alr: © to 45 mmf. 8
C~167 {lat Det.Trim, 1.3 to 2.8 mca. | Same as C=165
c=-168 |1last Det.Trim, 2.8 to 6.4 mca. {Sam® aa C-165
C-169 | lat Det.Trim, 6.4 to 14. mcs. { Same as L-160
£-170 | 1lst Det.Trim, 14. to 30. mcs,. | Same as C-165
¢c-171 |R.F.Amp.Trim, 200 te¢ LOO keca. |Varisble Air: 5 to 35 mmf. 8
C-172 |R.F.Amp.Trim, 1.3 to 2.8 mes. | Same as §-16€5
C-17% |R.F.Amp.Trim, 2.8 to 6.4 mcs. | Same as C-162
c-174 |R.F.Amp.Trim, 8.4 to 14. mcs. | Same as C-162

~175 |ReF.Amp.Trin, 14. to 30. mes. | Same as C-162

MISCELLANEQUS EIECTRICAL FARTS

E-101 |Antenna Input Termlnals Insulated Elndlnpg Fosts B FWK
E=10%2 | Loud Spenker Cutput Inaulated Tip Jaclka 14 1720
E-103 | 3-101F Termlnuls lnsulated Screw Termlinels 14 1720
=104 }[W=2Q1 Shleld Ground Screw Terminal | 8 HC=-1UG
E«105 | 5=101 EKnob Bakelltse Knob wlith Folnter 8 HRF~-F
E-106 |5=10Z EKEncb Same as LE~10&

E-127 |R-144 knob Same as E=-I00

E-108 IR-115 Knob Same as E-100

E=~109 | Not used

E=110 | Not used

E-111 |£-129 Enob Same as E-105
E-~112 [|RE-116 Kngb ) Same as E-105
E~113 | Band Changilng Knob Bakelite Knob, 1/4" Shaft 8 HRK
E~114 |Maln Tuning Knob Baukelite Enoh, 3/6" Shaft 8 HREK,
- E=-115 |Vv-124 Grld Shileld ' Mo tal Tube Cap 14 6011 i
FUSES
=101 ‘gc Line Muas 1 Amp. Glaas Enclosed & SAG

INLICATING DEVICES

I-101 | "s" Keter Lamp 6.2 V, .25 A Screw Base 4 46

“20-




MFR,
FUNCTION DESCRIPTION MFR. | TYPE NQ.
1
’ INDICATING DEVICES (Cont'd)
! Maln Dlal Lamp Same as I-101
Msain Dial Lamp Sgme as I-101
JACKS
J=101 |Headphone OQutput Multl-Cilrcult Jack 10 705
J=102 |Coil Catacomb CGroundlng Preong Cllp 16 247
| 4 -I _
INDUCTORS
‘ : 1
L-101 [B+ Fllter 5000 Turna #31 D.C. Resalstance 8 80
300 Ohms
L=-10%2 |B» Fllter Same as L~101
METERS
M~101l |JSignal Strength Meter Q0 to 1 Mllllammeter |13 \ RME«5Z
DIALS
N=101 jHNot usmsed I
N-102 [Hot used
N-103 |[Main Callbration Etched Scale 8 HDS-IDOHRI
N=104 jauxiliary Logglng Etched Dlal 2 VDSE=100
e | )
MECHANICAL FARTS
, g-101 |Pinlon Géar 12 Tooth Goar 8 CBEP-100
" 0-102 |Gear Rack 9" Gear Rack 8 | CER-100
0-103 |Ccatacomb Rod _IT/lE" Diam., 16-7/8" Length 8 { ROD-100
PLUGS
F=101 JAC Connsctor 2 prong, 660 W, 250 V¥ 15 150
P=102 |Primary Tap Connectar 1/4% dlam., Brass 8 | TP-100
P=-103 |Coil Catacomb 1/4" dlam., Brass 8 | ccP~100
RESISTORS
E=-101 V=101 Grld Fllter 500,000 ohm 3 Watt l 2 310
R-102 |v-101 Cathode Blas 500 ohm & Watt 2 310
R-103 Iv-lue Cathode Bias 5,000 ohm ¢ Watt 2 310 |



SYMEOL MR
NUMBER FUNCT1ON DESCRIPTION MFR.| TYFE NO.
1

RESISTORS (CONT'D)

R-104 |B+ Voltajze Dilvider 20,000 ohm, 2 Watt 2 316

BR=105 V=104 Grld PFllter Sagme ms R=101

R-106 |V=-104 Cathode Bias 300 to 5,000 Ohm, % Watt o 310

R-107 |v-105 ¢rild Filter Seame as H-101

k-108 |v-105 Cathoede EBlas 300 to 5,000 Ohm, % Weatt 2 310

R-109 |V=~105 sScresn 70,000 Ohm, & Watt 2 310

E~110 |V-105 Screen Bleeder 100,000 Ohm &+ Watt 2 310

E-~111 |v~-104 Fiate Filter 2,000 Ohm £ Watg o 310

R=112 | V-1CYA I.F. Filter Same as H-103

R-113 |V-1074 Load 50,000 Ohm, % Watt 2 310

R=114 |V-107B Input Sama ga H=110

K-115 |[Tone Control 500,000 Chm 1 Watt Comp. Var. 2 | 62=106

R=116 |Audio Galn Control 500,000 Ohm 1 Watt Comp. Var. 2 | 72=105

R~11%7 |V~-1084A Cathode Blas Same a5 E=111

R-I18 |V-109 cathode Biag 250 Ohm, 2 Viatt é 316

R-119 |Audlc Voltage Divider 450 Ohm, 5 Watt 11 5K

R-120 |audio Voltage Dlvider 50 Ohm, & Watt 2 310

E=121 |R.F.Gain Control 10,000 Ohm, l.5 Watt, W.W.Varlable| 7 |PSE-10,000W

=122 |R.F.Galn Control Bleeader Sarme as H-113

R=123 |V~101 Grid Filter Semg a=z H=101

R=-124 | B¥¢ Voltege Dlvider Same a3 R=-104

K=125 [V-105 Grid ILeak 20,000 Ohm, 3 Watt 2 310

R=126 |V=1C3 and V=102 tlate Filtar Same as H=111

R-12%7 | V=102 Screen Same as R=110

R=-1:8 | V=100 3Scresn Bleeder Same aa H=-110

R=-129 |V-103 screen 53,000 ¢chm, 1 Watt 2 514

F=-120 |v-108 prlate 250,000 Ohm, s Watt 2 310

R=131 |v=-108 Grild lLeak Same as R=113

K-132 | V=108 Screen Bleoder Sare as R-110

E~133 | AVC Filter Same aa H-101

R-134 |"s® Meter Brldge 1,000 Chm, + Watt 2 310

R~135 |*8" Meter Adjustment 1,000 ¢Ohm, W.W. Varlable 7 | MH-1000

R-156 | V-1C6B Plate same as K-101

- -




SYMBOL { MEH .
KUMEER FUNCTION DESCHRIYTION MIR4 TYFE NO.
RESISTORS (CONTT™D)
¢ | I !
R-137 |AVC Voltage Dlvider 1,500 Ohm, 2 Watt 2 o186
* R-138 |AVC Voltape Divider 1,000 Ohm, 2 Watt 2 316
R=13% |V~106B Cathode 560 Ohm, = watt 2 16
R-14C JV-106B Grid Ilesak 5 Megohm, 2 Watt 2 310
=141 |V-1C7A FPlate Fllter Same a3 R-111 "
R=142 |Degeneration Same as R=-101]
=143 |V-109 Grld leak Same® aa HE=101
Hw=ld44 |Holse Limlter Control Same a5 B=-121
R-145 |V-108 Scresan Same sa KH«2110
R-146 }V-1064 Plate Same as R-129
R=147 kU-lU'?E output Sameé as K-113 ,h__J
SWITCHES
3-101 |Fower Supply Three Posltlon Rotary. 5 1570NP
Ratlng: 1 aAmp., 250 Voltas
A |AC Fower Input
B |B* ON-QOFF
S=102 (Control Swltch 3ame as S5~-101
A AVC-MVC
B |C.W.03c. ON-OFF
3=1035 |"3" Meter ON-OFL SPST, 1 Amp., 2580 Volts 5| 3597 E
N 5=104 |Tone Control (Cut Lows) Part of R-115
{ 3=100 | Not used
TRANSFORMER S
T-101 jAudlo Output Couplling SDGG/EDD Ohms B 51634
T-102 |V¥=105 to V=107A I.F.Coupling 456 K.C» 8 16
T-105 |V~104 to V-105 I.F.Coupling {456 X.C. 8 20
T=-104 |C.W.0sc. Tuning 456 K.C. 2 11
T-105 |Power Transformer 115 Volt, 50/60 cycles, 100 watt | & | 11,0884
T-106 [H.F. Osclllator Coll 200 to LOO ke. Range g L9=-HA
T=107 |H.F. QOaclllator Coll led to 2.8 me. Range 8 1 100=-Ls
T-108 |H.F. Oscillator Coll .8 to €.4 m¢c. Range 8 {1 100=C3

*See Notice, Page 1i.
#Mfr. Type 12,203 used on 25 Cycle Equipment.
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SYNBEOL MFE .
NUMEER FUNCTION DESCRIPTION MFR.| TYFE NQO,
TRANSFORMERS {CONT'L)
T=109 |H.F. Oscillator Coil 6.4 to 14, mc. Range 8 100=-B3
T=110 |H.F. 0Osclllator Coll 14, Lo 50, me. Range & 100=A3
T-111 |Flrst Detector Coll 200 to 400 ke, Range 8 LE8sH2
T=112 |Flrat Detector Colil l.3 to 2.8 mc. Range 8 c6=D2
T-113 |Flrat Detector Coll Z2.8 to 6.4 mc. Runge 8 100=C2
T-114 |Filrst Detector Coll 6.4 to 14, mc. Range 8 100-B2
T-11l5 |Firat Detector Coll i4. to 30. moc. Rangse B 100-AZ
T-116 |R.F. Amplifler Coil 200 to 400 kc. Range 8 &L'7=F
T=117 |H.F. Amplifier Coll led to 2.8 mce Range 8 28=Dl
T=-118 |R.F. Amplifier (Cell 2«8 to 6,4 m¢. Range 8 100=-C1
T-11% |R.F. Ampllifier Coil .4 to 1l4. mc. Range & 100=E1
T-120 |R.F. Amplifier Coll l4. to 30. me¢. Range g 100-A1
T-121 | V=102 to V-104 I.F. Couplling 450 Kke. B. 21
i
VACUUM TUBES

V=101 |R.F. amplifier R.F. Pentode g 6K
V=102 |Flrst Detector R."'. Pentode g 6J7
V=103 |H.F. Qacllistor Same as V=102
V=104 |Flrst I.F. ampilfier Same as V=101
V=105 |Seccond I1,.,F. Amplifier Spme as V=101
V=106 Tual Trlode 9 6FdaG

A |IPirst pAudlico amplifier Fart of V=106

B |Automatlc Volume Control Part of V-106
V=107 Dual Trlecde g 6CBG

A |Secondg Detector Fart of V-107

B fNolse Llmlter Part of V=-10%
v=-108 [C.W,., Osclllator Same as V=102
V=109 |5econd Auwdle Ampliflsr Beam Audlce Output 9 RRHETE
V=110 [Rectifisr Full wave Rectlifier e 5SS

INTERCONNECTING CABLES

Ww=101I |AC Fower Supply 2 Wire Rubber Covered i85 POSJ

. TR




SYMBDﬂ‘ MFR.

NUMEBER FUNCTION DESCRIPTION MFR. TYFE NO,
N SOCKETS
- X=-10Y | T7=105 Primary Tap Connector Fuse Clip Mounting ' 3 1068 .
X=10Z |Fuse Holder Extra¢tor Post 6 1075
X=103 | Socket for V=101 8 Prong Ceramic g CIR-8
X-104 |[Socket for V=102 Same as X-105
X~105 | Socket for V=105 Sagme gz X-10s
X-106 | Socket for V-104 3ame as X-105
X-10Q7 | Socket for V=105 Same as X-~105
X=108 | Socket for V-107 Same as X-105
X-109 | Socket for V=106 Seme as X-105
X=11C | Socket for V-108 Samo as X-105
X=-111 | Socket for V-109 Same asg X-105
X~112 | Secket for V=110 4 Prong Ceramic 8 CIR=4
X=113 | "S" Meter Lamp Mig. Miniature Screw g HDL-28
X-114 | Main Dlal Lamp Mtg. Dual Socket Mtg. Agsembly 8 | MDL~100

Bed LOoud Speaker

] 5YMBOL p—
NIMB&R FUNCTION PESCIIPTION MFR. TYFPE HNQ.
r
TRANSFORMERS
4
T-201 |Matching Transformen 500/2.8 Ohms 12
INTWRRCOWHNECT (NG CABLES
W~201 |Spaaksr Cablie 2 Wlre Shlelded J] £3 I PG =30
LOUL SPEZAKERS
|Lﬁ“EﬂllLDud Speaker Chassls g* P,i. Fleld IlE PMAC
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6./, Spare Parts List
NG. DESCRIPTION MFR. TYPRE MR,
1 1. mmf., AQ0 V DO W Bakelite Capacltor B-22 8
1 L0001 mfd. 500 V DC W Mica Capacltor 1468 1
1 .00025 mfd. 5HCO V DC W Mica Capacltor 1468 i3
1 001 mfd. 5C0 V DC W Mica Capacltor 14,67 1
1 .005 mfd. 300 V DC W Mica Capacitor 1467 L
1 . 0085 mfd, 300 V DC W Mica Capacitor 1467 1
3 .01 mfd., 600 V DC W Tubular Capacitor G116AB 11
1 .05 mf'd. 600 V DC W Tubular Capsacitor GLl56A8 11
4 1 mfd. 400 V DC W Tubulsr Capacitor GOLLAB 11
2 .1 mfd, 600 V DC W Tubular Capacitor GO16AB 11
1 .25 mfd, 200 V DC W Tubular Capacitor Q2544 il
1 1. mfd, 200 V DC W Tubular Capacltor 284, il
1 A mfd., 600 V DC W 01l Filled Capacitor P8211 11
1 25. mfd. 50 ¥V DC W Elect. Capacltor D9o50 11
1 3 to 3¢ mmf. Variable Mica Capacltor M- 30 8
1 50 ohm 1/2 W Fixed Resistor 310 2
1 250 ohm 2 W Fixed Resistor 316 2
1 £.50 ohm 5 ¥ Fixed Rezlstor SK 11
1 5G0 ohm 1/2 W Fixed Resistor 310 2
1 500 ohm 2 W Fixed Resistor 316 2
1 1000 ohm 1/2 W Fixed Resistor 310 2
1 1000 ohm 2 W Fizxed Realstor 316 2
H 1500 ohm 2 W Fixed Reslstor 316 2
1 2000 ohm 1/2 W Fixed Resistor 310 2
1 5000 ohm 1/2 W Fixed Resistor 310 2
1 20000 ohm 1/2 W Fixed Resistor 310 2
1 20000 ohm 2 W Flxed Resistor 316 2
1 50000 ohm 1/2 W Fixed Resistor 310 2
] 53000 ohm 1 W Fixed Resistor 314 Z
, 1 70000 ohm 1/2 W Fixed Resistor 310 2
5 1 100000 ohm 1/2 W Fixed Reslstor 310 2
= 1 250000 ohm 1/2 W Fixzed Reslstor 310 2
1 500000 ohm 1/2 W Fixed Resistor 310 2
1 5 megohm 1/2 W Fixed Resistor 310 2
_ 1 14600 ohm W.W. Variable Reslstor MH-1000 7
j 1 16000 ohm W.W. Variable kasistor P-58 7
é 1 500000 ohm  Comp. Variable Resistor 62-106 2
I 1 500000 ohm  Comp. Varieble Reslistor 72=105 2
3 1 Three Position Rotary Swltch 1570N0 >
1 fudio Qutput Transf. 5000/500 ohms 53634 8
1 Power Transformer, 1i5 V. 50/60 Cycles 11028 8
; 1 Speaker Transformer 500/2.8 ohms — 12
: 1 Fllter Chcke, 17 H. g0 8
! 3 Pllot or Dial Lamps 40 4
3 10 Tuses, 1 Amp. 3AG 6
NOTE:- Spare parts, as suppliea, may ulffer from the above llst, due to
unavoldable substitution of equivalent, lnterchangeable partis made
by other manufacturers,
1




M-101 N-103 N-104 A—101 (GLASS)

E-106
(5-102)

E-1i
(C-129

E-112
{R-116)

N-102 ' E-114 E-113 J-101

PHOTO NGO 7l
FRONT VIEW OF RECEIVER

E-103

c— 102

PHOTO NO. 72
REAR VIEW OF RECEIVER
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