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Flc. I-FroBt 'If'W ()f "Super-Pn)" model SP-IOO-X. 

SECTION I-DESCRIPTION 

1. GENERAL 

a. Fentures-The Serici' ..J.OO-· 1ti a ~tlp('rhetf'ro(lvne receIver for 
amplit.ude-modulated (AM I or eont inllon~-WHV" ~ C \V.I codc Bignal 
wit.hin the range of .540 to 30. megacycles, 01' S55 to 10 met.ers. Thi 
coverage is obtained in five switdl.-selected bands, the three hi~hetit of 
which can be "spread out"' over the dial by a band spread control.­
An extremely wide range of tielectivity i" provided by a variable­
select.ivity crystal filter and variable-selectivity I-F transformcrs. Either 
manila] or automat.ic -ensitivitv control can 1)(' sdected by flipping a 

witch, and a noise-limiter circuit is also provided. 

b. 1llpchanical-For general usc, ('abinelS are furnished for hoth 
Receiver and Power Supply. When furnished as rack models, both 
Receiver and Power Supply have front-panel notches 10 fit stand anI 

rela)- racks, dust covers fa.:;tenetl by knurled thulIIb nuts to frnnt panel 
:lnd rear edge of chassis, and hOllom platci' for protection al!ainst du;:t 
an.] dallla~e. t\n intereoJll\{'ct.in~ pow(']' cahle i~ furnished with all 

equipment. 

r2 1 

ManualsPlus.com

https://www.manualsplus.com/


2.	 POWER SOURCES 

a.	 A. -C Operation . . . 
105-125 Volts, 50-60 cps 
180 watts average power consumption 

b.	 Battery Operation . ..
 
6-volt storage battery, drain
 
6.25 amperes for heaters. 
Five 45-volt "B" batteries, drain 
117 milliamperes at 225 volts; 
4.5 milliamperes at 90 volts. 
One 45-volt "C" battery, drain 
10 milliamperes. 

3.	 WEIGHTS AND DIMENSIONS 

a.	 Table llounting: 
Receiver ... 
Cabinet Dimensions: 121/ 4" high, 21%" wide, 

15%" deep. 
Weight, in cabinet: 67 pounds. 
Power Supply . . . 
Cabinet Dimensions: T}/' high, 13%" wide, 

8}]j," deep. 
Weight, in cabinet: 28 pounds. 
r,oudspeaker . . . 
Cabinet Dimensions: 121//' high, I2V/' wide, 

71/ L" deep. 
Weight, in cabinet: II pounds. 

b.	 Rack Mounting: 

Receiver ... 
Dust Cover Dimensions: 10" high, 17" wide, 

14'YR" deep. 
Panel Dimensions: 10151:12" high, 19" wide, 
Weight complete: 49 pounds. 
Power Supply . . . 
Dust Cover Dimensions: 7%" high, 13%" wide, 

8~H" deep. 
Panel Dimensions: 82B/~// high, 19" wide 
Weight, complete: 33 pounds. 
Loudspeaker ... 
Weight: 4 pounds. 

4.	 FREQUENCY BANDS 
a. List of Bands-Five frequency bands are marked on the front 

, 
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l'alwllFI(" 21, S.. I,,('llhe d('~ired band b\' Illrnin;! the 1-3r\\1) :'\\ ITCH 

klloh ri/!hl or 1.-[1 10 the halld indi,.atptl. 

Th('~(~ hand" arc: 

5·W to 12·W kiloeyele~
 

] ,2-1- to 2.86 mcgacycles
 

Ll.lS to 6,3 megaeyclcs
 

(1,3 to 1-+.0 1l\eg:acycle~
 

}:).-I. to :)fl.O lIIegacydl's
 

b. Blind hlt'nlifir(lli()n-Bc~idc~ the lIIal'kinl!~ on the frollt pallel. 

a lIla~k with windo\\~ show~ a c<llibratel} scale' 011 the \IAIS T( ,. 
J'i' dial to l'orrI'SpoIll! wilh til(' hand scl,'ctpd In' the' halld ~\\'it('b. 

Thi~ o(!.-ratioll i~ <lllIOlll'lti,'. \Yhell the hand ~wileh i~ lurned, the 

BAND SWITCH 
MAIN TUNING DIAL (S I) BAND SPREAD DIAL 

(CI) MI (C2) 

C 46 +.,----::~ 

...J-----'--,+O....I-S 6 

ill.----;--'l"t-/--R 48 

(T2 & n) S3 S5 CI S7 R46 C2 JI 54 

r,,;, 2 J.a\·fllll of "o"lrlll" referred III in lex!. 

ma"k 011 the \IAI"'I TU"'II'iG dial turns witlt iI-the\' art' /!cart'(l 

t0l!('t her, 

c, Band Sprt'lid - A sepal'atl' BA~D SPREA n l'ontrol provides 
silHplified tun in;! ov('r ,I narrow f1'l"quetl('y ralll![', The RA ,1) 
SPREAD dial ha~ a sf'all' I'(>arlill!! frOIll (I·lOO throlll,!.h abolll no dl" 
i!rl'('~, SLU'lilll! f!'Olll lllll, Ih" fl'l''fllenl'v CO\'('I'I"} In' 1TI0vinl! thls ,lia1 
"'ill I'stend fml1l thill ~hn\\'n !w ,hI' settin,! of I ht' \'1 AT T( ,'["C 
,}i;d to ~O\lll' [o/.('!'r frPlJllCIH'Y, ~inl'(, tht' capaeilalH'(' uf ttll' balld.sprl'ad 

capacitor 1(21 il1f'l'f'a~('~ a~ thl' :,('ali- approaC'hc:, Il IZI'l'ui. To {'u'er 

" -pel'inC' l',lll~" with tilt' B-\\ID SPRE_\D di,d, fll'~1 ~I'l thl' 11-\1', 
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TUNING dial at the high-frequeny end of the band which is to be 
spread. 

d. Dial Calibration-The :MAl~ TUNING dial is directly calibrated 
as follows and these calibrations hold true only when the BAND 
SPREAD dial is set at 100: 

BAND CALIBRATION 
540 kc.-1240 ke. 10 ke. per division 
1.24 mc.-2.86 me.	 20 kc. per division 
2.85 mc.-63 me.	 50 ke. per division 
6.3	 mc.-H.O me. 100 kc. per division 
13.4 me.-30.0 me.	 200 kc. per division 

5. POWER OUTPUT 
a. Rating-The total power output is approximately 8 watts. The 

total harmonic distortion of the output stage is less than 1070 at this 
output and is, of course, less at lower levels. The Receiver has two 
output circuits with marked terminals along the rear of the chassis 
(FIG. 3). 

b. 500 Ohm Terminals-These are for use where large amounts of 
power are needed, such as for loudspeaker (See PAR. 7f), recorder or 
for a 500-ohm transmission line. All power output measurements and 
all audio-frequency fidelity readings are to be taken at these terminals. 

c. PHONES Terminals-These are connected in parallel with the 
phone jack on the front panel, and provide reduced power for ear­
phones (see PAR. 20b). 

SECTION II-INSTALLATION AND OPERATION 
6.	 INITIAL PROCEDURE 

Precaution-UNPACK THE EQUlPMENT CAREFULLY. CHECK 
IT THOROUGHLY TO DETERMINE WHETHER IT HAS BEEN 
DAMAGED DURING SHIPMENT. If any of the equipment has been 
received in damaged condition immediately notify the carrier who 
delivered it. File a claim for damages with the carrier, because any 
damages incurred in transit are the responsibility of the carrier. 

7. INSTALLATION 

a. Connection to Power Supply-Connect Receiver to Power Sup. 
ply as follows: 

(l) Remove the sheet-metal covers from terminal strip (E4, FIG. 3, 
on rear of Receiver and from terminal strip (El, FIG. 3) on Power 
Supply. See that all ten screws on each strip are unscrewed at least 
three turns. Then attach one end of the connector cable to each 
terminal strip exactly as shown in FIG. 3 and tighten all screws securely. 
Make certain that each slotted spade lug on the cable strips makes 
contact with its respective serew terminal only, since a lug jammed 
between two screws could cause considerable trouble. Immediately 

[ 5 J 
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replace both metal covers and do not remove thelll whil,' the Power 
Supply is connpcted to the a-e power line. 

1,2) The "pacing of spade lugs on cable terminal strips is exactly 
the same as the spacing of screws on Receiver and Power Supply. If 
the two fail to go together easily, DON'T USE FORCE. Be sure all 
8crews are unscrewed far enough. If a spade lug has been bent or 
pu"hed out of place by rough handling, straighten it amI try again. 
Spade lugs "hould slip under serpws from the top. 

I ~ 
c=:::J c::::J c:=:J L=::J c:=:J L::J 

POWER SUPPLY 
RECEIVER 

I {\ ~ 
ANTENNA {\ {\ 

I 
TERMINALS 

t 
{\ {\E1---ElliJ 

~ ~ 
0 0 0

I(r> PHONO saoul PffONESej 

"~l Ir /"~ e 
".'~'.,~, ,"

00000019 II 

E 
I 
3 E~ + E\2 FUSE 

L~ tt
HOLDER 

A.C. OPERATION 

FIG, 3--Connecton8 for power cahle -A.C. operation, 

b. Connection fgr Battpry Operation--A cable for use in battery 
operation is available on special order. This cable I,W2 in Parts List! 
has only one terminal "trip, The other end of the cable is lllade up 
of pight loose wires, Connpct this cable according to FIG, 4 (note the 

color code for the eight loose wires), or make up connection" to sene 
the purpose. COllnpet the battpry eab Ie to the Receiver fir,~l and re­
p lat"· the terminal eovpr before making connections to the batteries. 
When disconnecting battery operation, diseonm't't the hattery cable 
from the receivPl', All operations of the Ren'in'r are the sanl{' with 
eithel' the Power' Supply 01' tIlt' battcry set-up, 

c, Antenna--Tlw ellOicf' of an antenna i" usually 1!0H'rnerI by the 
spac,' available 1'01' illstalling it amI the type of snvice I frcIJuency 
hawl:" diree!ivity, ,'tc.), ill which th(' Recei\('1' is to he lI:,ed. While 
tl", hif!h sl'nsitivity of thp "Super-Pro" makes the antcnna proble]ll 
}":'s critieal than it would b(' for a les:' sensitive recci,"('r, a goo,] 
antt'lIIHI system aSSIlI'('S maxilllum satisfaction to thc user. The fol­
lowing cOIIIIll('nls al'e oA·('I·cd as a f!uid" to some hasic antenna d('si~n 

l'onsi']l'rations. Detaikd information on antennas ha" Iwen widely pub­
li"}lI'd and should he consulted I'or answers to spl'cial prohll'ms, 

(1) U7ir!I'-Band 4ntl'nna: For f!eneral use 0\1'1' a wid(' range of 
fn'quelwil's such as i:, cov('rl'd by tlIP Super-Pro, the anh'nna lIIay 
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consist of a horizontal wire 50 to 75 feet long sURpended between insu­
lators and located in the clear and as far off the ground as JHacticable. 
Avoid running the antenna close to and especially parallpl to an 
electric powet· line. If the antenna must run llf~ar a power line, run 
the antenna at right angles to the line. 

Connect a single-wire lead-in to the end of the antenna nearest the 
Rf'ceivcr and try to have the lead-in wire lean' the antenna approx­
imately at t'ight angles. Connect the lead-in to one of the ".-\" term­
inals (on terminal strip E1, FIG. 3) at the rear of the Receiver. Connect 
the other "A" tcrminal to a good ground, preferably not to the 
Receiver chassis. Run this ground lead to a water pipe or to a metal 
rod driven into the ground deep enough to reach moist earth. Keep 
the length of the ground lead as short as possible. Make the best pos­
sible electrical connections bdween the antenna and its lead-in amI 
bptween the ground lead and "ground." 

(2) Narrou·-Band Antennf/: For high rccf'iving- efficiency over a 
nalTOW bantl of high frequencies, a tuned antenna connectf.d to the 
:Receivf'r through a balanced lead-in is desit·able. The tuned antenna 
may be a doublet consisting of two lengths of horizontal wire each 
approximately one-fourth the wavelength at the middle of the desired 
band and ('onnt't·ted by an insulato... The balanced lead-in may be a 
twisted pair of well insulated wires each connected to one of the halves 

of the doublet cither sid(' of the center insulator. For the Super-Pro 
this lead-in should have approximately 100 ohms intpedanc(·. At the 
Rf'cciver, connect each wire of the twisted pair to one of the "A" 
terminals. Do not ground either "A" terminal. Doublets are "(!irec­
tive" in that they receive best those signals which come from a point 
at right angles to their length. Remember that tuned antennas, whill' 
excellent for the particular narrow hand they were designed to cover, 
may he very much less efficient than the long simple antenna descrihed 
ahove when signals are sought in some other hand. 

d. Chassis Ground: It is not usually necessary to ground the Re­
ceiver chassis, hut this can he done hy connecting the ~round lead to 
the left-hand PHONO or to the left-hand PHONES terminal (located 
on terminal strip E3, FIG. 3). These two terminals are ~round('d to 
the inside of the chassis. 

e. Earphones: Plug a headsest into the PHONES jack (JI, FIG. 2). 
or connect it to screw terminals marked PHONES on rear of chassis. 
No matching transformer is necessary (see PAR. 20h). 

f. Loudspeaker: The permanent magnet dynamic loudspeaker sup­
plied with the Receiver has a transformer mounted on its housing. 
This transformer matches the voice coil of the lourlspeaker to th(' 
500-ohm output terminals (on terminal strip E3, FIG. 3) located at 
the rf'ar of the ('has"is (marke,l 500 ohmsl. For loudspeaker operation. 

Pl 
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connect the two-wire lead attached to thc terminals of the loudspeaker 
transformer to the 500-ohm terminals on the Receiver. Disconnecting 
the loudspeaker will not impair the operation of the Receiver. 

g. Power Transformer Primary Tap: Before plugging the power 
cord into the a-c line, remove bottom plate from Power Supply to see 
that power cord is properly connected for the a-c voltage of the power 
line being used. One wire of the power cord is permanently con­
nected to the fuse-holder i E3, FIG. 5); the other wire is connected 
at the factory to one of the screw terminals on terminal strip E2 
(FIG. 5). These screw terminals are marked 105, 115 and 125, and are 
connected to primary taps on the power transfornwr. Sef' that the 
power cord is connected to the screw terminal most closely agree­
ing with the available a-c line voltage and replace thf' bottom cover 
plate. 

h. Line Switch: Turn the OFF-ON switch (S7, FIG. 21 on the Re­
ceiver front panel to OFF and plu/! the power cord of the Power Supply 
into the a-c powerline. 

8. PREPARATION FOR USE 

a. Recheck: After installation, again look over the equipment for 
mechanical defects or damal!e caused by shipping, handling and so 
forth. 

b. Tubes: Receiver and Power Supply tubes arf' in their proper 

RECEIVER 

ANTENNA 
TERM,INAlS 

E1~ 

-45V.-­
'C'BATTERY 

E3 ~~~ w ~ 
i:~B043 
'tClUl;2:m 

E4 

E2 

- 6 v:'G==-iJ 
45V. "B" BATTERIES 

BATTERY OPERATION 
"A" BATTERY 

FH:. 4-Connection;; for power ('ahl" -halter' op"raton. 
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sockets when this el!Uipmellt IS packed for ~hiplllellt. Remove card· 
boanl jackets from tubes in Power Supply awl check to see that all 
tubes are in proper position before attemptin,.r to operate the ReceiH'r. 

I]) Rt>('t'iver: To inspect tubes in the rack-mounting typc Hc­
ceiv('r it is necessary to remove the dust cover. Do this by remo\ iug 
thumb nuts whieh hold el'ver to I'"ont panel and rear edge of chassis. 
Leave dust cover off until Receiver is operating satisfactOl·ily. If R('­
cciver is mounted in a cabinet, just raise Ii d in top of cabiw~t. The 
Receiver uses the following tuhes: 

REF. 1\0. T1PE Fl NCTIO"I 

VI 6K7 lst HF Amplifier 
V2 6K7 2nd RF Amplifier 
V3 6L7 lst ()I'tector Imix('l' ) 
V.f 6J7 H-F Osci lIator 
VS 6K7 1st IF Amplifier 
V6 6SK7 2nd IF Amplifier 
V7 6SK7 3rd IF Amplifier 
V8 6H6 2nd Detector 
V9 6~7 .~oise Limiter 
VIO 6SJ7 Beat Oscillator 
VII 6SK7 AVC Amplifier 
VI2 6H6 AVC Rectifier 
VI3 6JS 1st AF Amplifier 
VI4 6F6 2nd AF Amplifier I (h'iY(~r) 

VIS 6F6 3rd AF Amplifier (output) 
V16 6F6 3nl AF Amplifipr I output) 

The proper location of these tubes is shown in FIG. 7 and on the 
diagram attached to the top of the tuning unit. -"lake sure that tubes 
VI, V2, V3, V4 and VS have leads connected to their grid caps. 

(2) Power Supply: Remove the cabinet or dust eovpr from the 
Power Supply and remove the cardboard jackets from th(' two rectifier 
tubes. The Power Supply uses the following tubes: 

REF. No. TYPE FUNCTION 

VI 5U4G "B" Rectifier 
V2 5Y3GT/G "C" Rectifier 

Tube 5U4G goes into the sockd nearest the eorner of the Powl'r 
Supply chassis (see FIG. 6). 

c. Adjustments: The Super-Pro is adjust('d before shipping. "\0 

adjusting should be necessary exc('pt to check for the corrce[ primary 
tap on the power transformer I PAR. 7g) . 

[ 9 1 
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9. OPERAnON 
a. Radiophone Reception: Set the front panel controls (FIG. 2) 

as follows: 

CONTHOL POSlTIO, 

CRYSTAL SELECTI\ IT) OFF 
PHASING on a1'ro" 
B \ND WIDTH ;) 

JJ'VIITER Off 
AVC-MAI UAL AVC 
SENSITIVITY 10 
BAND SPREAD 100 
~IGNAL-lVIOD-CW lVroO 
HJDIO GAL T 6 

SEND-REC REC 
BEAT OSCILLATUR o 

R2 

C4 

C3 

E3 V2 Vl 

hr.. S Bottolll 
vie\ of 

power "lIJlplv. 

Flc. (, ­
Top view 
of power 
supp!.\ . 

T1 L1 L2 
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1)1 Throw OFF·ON power ~witch in ('(-'liter of panel to OX This 
puts Receiver in operation. 

(2) Adjust band switeh (S1, FIG. 2) to a band which is likPly to 
be very active. This will facilitate the process of getting familiar with 
the various adjustments. If interference is not serious, BAND WIDTH 
control can be adjusted to a wider band width I higher number), 

dcpclHling upon the degree of fidelity desired. In general, adjust this 
control to band width giving best tone with least interference. 

(31 Do all tuning, with or without the meter with BAND WIDTH 
control set at 3. Other settings give wider bands, making exact tuning 
difficult. Make band width adjustments after signal is tuncd properly. 

(4) Ll MITER-OFF·O:'l control turns noise limiter on and off. 
The noise limiter will be most valuable on the highcr frequencies, 
where interference from antomobilc ignition system is most bothersome. 

b. Codp Recl?ption: Flip AVC·.\lANUAL switch to :YIANVAL and 
tnrn down SENSlTIVITY eontrol to provide proper sensitivity. 

(I) On strong signals, do not turn SENSITIVITY control all the 
way on, because it will eause overloadin/!:. If the AUDIO GAIN con­
trol is set at about 7, it is possible to regulate volume by using only 
the sensitivity control. 

(2) To turn on the beat oscillator, set SIGNAL-MOD·CW switch 

at CWo The BEAT OSCILLATOR control varies the piteh of the beat 
between oscillator and incoming signal. Usc beat oscillator for code 
reception and for locating weak modulated signals. 

(3) Fading signals can be improved by returning AVC·MANUAL 
switch to AVC. 

c. Cyrstal Filter: First three positions of CRYSTAL SELECTI\-­

ITY control are generally used for radiophone reception and will 
serve for code reception where interference is not serious. Last two 
positions are intended for code reception only since they provide so 
narrow a band that "phone" signals are usually unintelligible. After 
adjusting CRYSTAL SELECTIVITY control for desired degree of selec· 
tivity, use PHASING control to eliminate or reduce any heterodyne 
interference Qr "wbistle" which may be present. 

d. Receiver Silencing: Receiver can be silenced by flipping the 
SEND·REC switch (S6, FIG. 2) to SEND. This operation opens the 
"B" supply to the R·F and 1st detector tubes lVI, V2 and V3'1. Tlhe 
Receiver then remains ready for instant. service during transmission 
periods. N"ote also that inste,!fl of using the SEND-REC switch, a relay 
may be connected to the RELAY terminals I E2, FIG. 31 at rear of 
Re('eiver and silencing controlled by relay aetion, actuated, for ex· 
ample, by thc associated transmitter. W-hen using a relay for silencing, 
flip SE"l'D·REC switch to SEND (open 1 anll l('(wl? it there. While the 
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M1 V4 

C2 VII EI 31 VB 

Fir,. 7 -Top t'h ... :,~h- vie', :-:ltowing: :IIT;Jng:elll~lIt ot' (·OtllpOlll'lil .... 

tnll181llitter is operatillf.:, til(" re/a\ ",Iwulrl ITlnain open; when the t.'alls­
mittel'i "off the air," th0 rda) ,'onl-al'l" _']lOu.ld rtow to restore Receiyer 
oj\('I'alioll, 

e, Phono Operation: Leads from a phollogr;rph pickup llIay he 

connected to the PHONO tel"min<lls 1011 tl'rlllinal slrip Eo" FIG, :3, at 
the rear of the Re('eivcr, I Note that th(' left-hand terminal of this 
pair is grotllllkd to chassis, I Use 1he SEi D-REC switch (S61 as a 

"phono-radio" switeh }n fh;)ping it 10 Ihe SE~D position, thus dim­
inating radio intel"c[I'l"('n('c and makin!! it UllllPcc"sary 10 hunt for a 
",lead "pot" on Ihe lUlling: dial. 

£. Tuning: All ttllling ran he done with the MAIN TL_'l'l"G con· 
troL In this casf', lea\'(' the hand spn'ad rlial at lOll. BASD SPREAD 

control f-preads 011t a nillTOW hiHld of frt>l[uelleies below the frf'qnency 
to which tlw lIIilin diill is sct. This cOlltrol operiltc' continuously 

thronghont tllf' entirc tunin!! range of the Rccciver, and signals call 
])0' spn>ad 011t in ,lIlV one of the five hand,,_ See P.\R. k. 
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g. Earphone Operation: For earphone operation, plug earphones 
into the PHONES jack (JI, FIG. 2) provided for them on the front 
panel, or connect them to the PHONES terminals on the rear of the 
Receiver chassis. These terminals are connected in parallel with the 
jack on the front panel. 

h. S-Meter Tuning: The S-meter (~n, FIG. 2), a tuning ~uide, 

operates only when the Receiver is set for A Vc. Its reading increases 
as the Receiver approaches resonance with the incoming signal. Exact 
resonance is shown by the greatest reading of the meter. BAND 
WIDTH control must be set at 3 for accurate tuning by means of the 
meter. A screwdriver adjustment (R40, FIG. 71 at the rear of the 
chassis varies the resistance in shunt with the meter. By means of 
this adjustment, an "S9" reading may be obtained on any input be­
tween approximately 10 and 10,000 microvolts. The normal factory 
adjustment is made on an input of 50 microvolts, and when so adjusted 

each "s" number represents a change in signal input of approximately 
6 decibels, or a ratio of two-to-one. 

SECTION III-CIRCUIT ARRANGEMENT 
10. RF AMPLIFIER 

a. Antenna Circuit; The antenna is coupled to the grid of the 
ht RF amplifier (VI) through an input transformer havin~ an un­
tuned primary and tuned secondary. The terminals of til<' primary 
coils are ungrounded, and arc connected through a (loublt'-polt' sec­
tion (SIA) of the band switch to the "A," "A" tt'rminals (El) on the 
rear of the tnning unit. This symnwtrical arrangement of the antenna 
primary coils permits full advantage to be taken of the noise-reducing 

properties of a balanced transmission line lead-in. The impedance of 
the input circuit averages approximately 100 ohms throughout the 
tuning range of the Receiver. 

b. Amplifier Stages; There are two stages of RF amplification 
prel?eding the first detel?tor or mixer. These stages are coupled by 
means of RF transformers having tuned secondaries and low induc­

tance untuned primaries. The plates of the two RF amplifier tubes 
(VI, V2) are shunt fed through RF chokes L35, 1,36 and are coupled 
to their respective tuned circuits through fixed capacitors C26, C30. 
This shunt feed kpeps plate voltage off tht' tunpd RF amplifier circuits. 
Two stages of RF amplification, in till' frNIut'ney range eovercll by the 
540-1240 kc hand, normally provide mort' selpctivity than is desirable 

for the reception of high-fidelity programs. To preH'nt loss of audio 
quality resulting from RF side-band cutting, resistors (R4, R8) have 
been placed in series with the secondaries of RF tl'ansfornwrs L14. L19, 
to l))'oaden their pass band. 

[ 13 ] 
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It. HI" OSCILLATOR 

The HF oscillator operates at a fretIUency 455 kc. 1the frequency 
for which the IF amplifier is adjusted 1 higher than that of the incoming 
ilignal. The oscillator scction of the variable tuning capacitor (CID) 
hail the same capacitance and plate shape as the RF s(·(·tions I CIA, 
CIB, CIC I. The constant 455 kc. frequent·y difference is maintained 
by meam: of a padding capacitor in series with the val'iahh-, together 
with appropriate values of 08ci1lato(' inductance and parallel trimmer 
capa('itancc, 

12. FIRST DETECTOR 
The 1st detector pmploys a 6L7 pentagrid nux<:'r I V31, itil injeetion 

grid (grid ~o, 31 is couplpd to thc HF oscillator cathode, aIHI its signal 
grid (grid cap) is coupled to the plate of the second RF amplifier 
tuhe I V2 I by llH'anS of the sccoml RF transformer. 

]3. CRYSTAL FILTER 
a. Controls: The Qual'tz Crystal Filter (TIl coupleil the lst de· 

t('ctor I V:~ I to the 1st IF amplifier (V5). Its selectivity can 1)(' varied 
in definite steps by the CRYSTAL SELECTIVITY switch I S2) con· 
trolled from the front panel by knob and pointer. In addition, its 
selectivity characteristic can he greatly sharpened on one side or the 
other I. to avoid heterodyne "whistle" I by adjusting the PHASIl'\G 

capacitor j C46), also controlled hy a knob on the front palwl. 
b. Variable Selertivity; 

Cuncs A and H, FIG, 8, show 
Receiver selectivity curves 
which indicate certain effects of 
tlU' C!"Vstal Filter. When the 
CRYSTAL SELECTIVITY 

switch is s<:'t at OFF, the quartz 
crplal is short-circuited and 
signal voltages present in the 
secondary of the 1st detector 
platc coil 11,261 al'e impressed 
directly on the control grid of 
tIll' fil'sl IF amplifier tube (v,') I. 

At any othel' sClling 11 to S I, 
the (jual't..: crystal is in use and 
acts m; an extrt'lI1ely hi!!h "Q," 
hi~h impedence, series tuned 
circuit interposed between tlw 

secondary of plate "oil L26 and 
the ht IF !!rid circuit (L27, 
C481, which eonstitutes the 
load into which the erptal 

SELECTIVIT'1 
(AT 2_~MC) 

cUl'!l/E A·- 8ANO WIDTH AT"3' -CRYSTAl SELECTIVITy ON "t' 
, B ~ " :3. ·on'· 

c - • 6 
D - 10 
E "16 

<0' 

.. 2C .. 25 
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works. Selectivity is varied by altering the impellence of this parallel 
tuned circuit (L27, C48), which is accomplished by adding resistance. 
IRI7, RI8, RI9, R20) in series with coil L27 and capacitor C48. 

14. I·F AMPLIFIER 
The intennediate-frequency amplifier has three stages consisting of 

three coupling transformers 11'2, 1'3 and 1'4 I and three pentode am­

plifier tubes lV5, V6 and V7) of the remote cutoff or super-control 
type. The first two transformers tT2, 1'3) are identical, and have tuned 
primaries as well as tuned secondaries. The secondary coils are fixed 
in position, while the primary coils arc mounted on slide rods per­
mitting them to move back and forth with respect to the secondaries, 
thus changing the degree of inductive coupling between them. When 

the coils are farthest apart the coupling is at its lowest value and the 
transformers exhibit their maximum selectivity or minimum band 
width. Conversely, when the eoil8 are pushed close together the 
coupling is greatly increased and minimum selectivity or maximum 
band width results. At any adjustment between these two t'xtremes, 
an intermediate degree of selectivity is obtained. 

15.	 SECOND DETECTOR 

The 2nd detector IVB) is a twin diode operated with both plates 
and both cathodes connected in parallel. Its IF input is obtained 
from the untuned secondary of coil L32 in transformer 1'4 in the 
plate circuit of the 3rd IF amplifier lV7). To facilitate operation of 
the limiter tube (V9) the diode load resistance is divided into two 
and approximately equal parts. One part, R33, is placed between the 
paralleled cathodes and ground and is by-passed (for IF) by a small 

capacitor (C66). The other part is between the low-potential end of 
the secondary and ground, and is made up of R29, R30 and R31. 
Resistor R29 and two small capacitors (C64, C63) constitute a filter 
to prevent IF voltages from reaching resistor R3I and the AUDIO 
GAIN control (R48). 

16.	 NOISE LIMITER 

The noise limiter tube IV9) is a 6N7 class B twin triode with its 
two grids and its two plates connected in parallel in order to secure 
the lowest possible impedance. The circuit is designed to limit inter· 
ferences of very short pulse duration such as caused by auto ignition 
and other similar disturbances. It is designed to work with or without 
the AVC system and will automatically follow widely different si6mal 
levels. Some distortion results at higher modulation percentages but 

this is unavoidable if effective noise limiting is to be obtained. '~ll 

"on-off" switch is provide!!' 
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] 7. AVC AMPLIFIER AND RECTIFIER 

Special amplifier and rectifier stages are employed in order to 
give most satisfactory AVC aetion. A VC voltages are applied to the 
two RF stages and to the first two IF stages and compensate for vari ­

atiolls in signal strength due to fading. A different rate of compensation 

is rcquired for voice modulated signals than for code signals. This is 
automatically adjusted when the beat frequency oseillator is turned 

on or off. 

18.	 "5" METER 

The "S" or Signal Strength Meter tMI) is connected for use when 
till' AVC-MANlTAL switch tS5) is thrown to AVe. This meter shows 

the relative strength of the received signal. The eentrally located dial 

is calibrated in units of I to 9. A variable control (R401 on the rear 

of the ehassis allows the meter to be adjusted to read "S-9" on any 
signa I from 10 to ,--------------------------. 

lO,OHO microvolts. ['',O;';IJ.;') 
The normal faetory CURVE ~ :BANO WIDTH AT 'T:CRV~TAL SELE~:T1VITV 9,;',)" 

C - 6 • 

a dj u s t men t for 0 ­ 10" 

"S-9" lS approxi- ;,..,.-,..-,'I,'_'_E_-_"- '_6_"-,----------, 

matel} 50 micro· '" I :;1 
volts. Each divisi on : 0 6=!=f'=F=="""'---~=t::=:4==::::::::=_----_j 

<n 

repre-sents a ratio of ~ 
~oapproximately 2 to ~ i"f---~L.-+-----

lover the pr~vious ~
 

division. Thus each i;! 
~o 

':'
 

division represents
 
~'-+-'-'--'+-------~--+-----'---"-.,.......-~
 a 6db stq). The sell- '50 100 500 1O00 5000 10,000 

MODULATION FREOUENCYsi ti vi t y con t rol '- .... 

(R461 must be sel FIG. 9--Auclio fi.leliIy curve,;. 

at maximum (position 10 I for maximum "S" meter al·l·uraey. This 

"S" mcter can also be used as a luning meter since it will show 
maxinnllll reading at rcsonanee. In this case, to obtain a relatively 

sharp reSOna1}("C indication, th" BAND WIDTH control should hI' 81't 

at position 3. 

19.	 BEAT OSCILLATOR 

The beat oscillator tube I" VlO I and assoeiatcd oscillator eireuit 
(1'51 provid" a voltage at approximately the intennelliate freql1cney. 

This voltag!', wl]('n introduced into t!w input eireuit of the 2nd de­

tector 1V81 hy means of a small eoupling eapaeitor I C60 I , mixes with 

the I-F signal hein/! Ilelivercd to the detector by the 31"11 I-F amplifier 

(V7). The mixlure of these two similar frequeneies results in a "beat" 

or iliffl'I'"nCf' frpl{lH'lIcy in the output of thf' 2m) dctector. TIl{' beat 
oR",illatol' fn'rl'If'IH'y is adjuRlf'd so that thf' pitch of this diffPl"cl\('" 
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frequency falls within the audio-frequency range. .Fint' adju:itment 
of the beat frequency pitch is accomplished by mean:; of the BEAT 
OSCILLATOR control on the front panel which turns a small variable 
capacitor (C691 in transformer 1'5. The beat oscillator is turned on 
by throwing the SIG~AL-MOD-CW switch I S41 10 CWo In addition 
to being necessary for proper reception of CW signals, th" beat 
oscillator is useful for locating w"ak signals of any kind. 

20. AF AMPLIFIER 
a. Circuits; The AF amplifier has three stages, using one ()./ 5 triode 

(VI3) and three 6F6 pentodes (V14, V15, VI6). The grid of the first 
tube I Vl3, is connected to the moving ann of the AUDIO GAIN 
control 1R481 through a blocking capacitor I C82). Its plate is coupled 
to the grid of the second AF amplifier by means of capacitor C83, 
plate resistor R53 and grid leak R54. The second amplifier tube I VI4), 
while a pentode, is operated as a triode by connecting its plate and 
screen together. It drives the output tubes (VI5, VI6) through a 
push-pull input transformer 11'71. The output tubes (VI5, VI6) are 
also triode-connected pentodes and are operated as class AB 2 amplifiers. 

b. Output TransfornlPr; The output transformer 11'81 has two 
se:'ondary windings; a 500-ohm secondary (4-5) for power oul put, and 
a sel?onclary for earphones 16-7) designed to deliver about 3' ( of the 
output power into an 8000-ohm resistive load when the 500-ohm sec­
ondary is connected to a luatching load such as the loudspeaker (see 
PAR. 7f). The turns ratio and resistance of the earphone winding are 
such that the power delivered t3 any load between SOOO ohms and 
80 ohms varies less than 6 db, and the power input to a 250-ohm load 
is but 2 db greater than that to a 4000-ohm load. FIG. 9 ..hows curves 
of overall audio fidelity with different settings of the CRYSTAL 
SELECTl VITY and BAND WIDTH controls. 

21. POWER SUPPLY 

The Power Supply furnishes "A," "B" and "C" voltages for the 
Receiver. The "A," or heater voltage, is 6.3 volts AC obtained from 
a separate secondary winding (1-2) on the power transformer (1'1, 
FIG, 18), "B" voltage is obtained from the center-tapped high-voltage 
secondary (7-8-101 connected to the plates of the "B" rectifier tube 
(VI). After this voltage is rectified, it is filtered by the combined 
action of the first filter choke ILl) and the two filter capacitors CI 
and C2. This provides 380 volts DC for the plates of the power output 
tubes in the Receiver. Further filtering by the second filter choke IL2'1 
and dIP first two sections of capacitor C3 provides 250 volts DC for 
the plates of the remaining tubes in the Receivet'. Approximately 
100 volts DC for the screen grids of the Receiver lubes is obtained 
from the tap on the bleeder resistor (RI), which is by-passed by the 
l'pmaining section of capacitor C3. Negative "c" voltage is ohtained 
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TABLE I • INTERNAL CONNECT IONS TO TUBE BASE PINS 

TUBE TYPE BASE PIN I PIN 2 PIN 3 PIN ~ PIN 6PIN 5 PIN 7 PIN 8 

6J5 ochl shel t heater phte grfd heater cathode 

octa 1 shell,6F6 hel!lter phte screen grid heater cathode 

5Y,GT IG octa 1 no conn. platef l',ment plate fIlament 

-6K7 oc-tal shell heater plate screen suppressor heater cathode 

-6L7 octa 1 shedl heeter plate screen heeter cathodeInJ. grId 

6N6 oete 1 shell plate (2)heeter cathode (2) plate (1) heater cathode (1) 

·6J7 acta 1 she 11 heater plate screen suppressor heater cathode 
-- '-'------ ­

6N7 acta 1 shelt heater plate (2) gr Id (2) gr ld (1) plate (1) heater cathode 

acta 1 shell65J7 heUer suppressor gr Id platecathode screen heater 

octal heeter suppressorshe" gr Id cathode screen plateheater 

octa 15UNG no conn • flhment plate plate f I 'ament 

• These types heve grid caps 

TERMINAL PIN VARIABLE RESISTANCETABLE 3 - SOCKET TERMINAL RESISTANCE VALUES 
NM<lE NO. f-~---­ I N OHMS 

REF. NO. SETTING 
(All lll6ll.Surements ,"ade between sodet term'l'lI'll and chll.s'lls) 

'16 screen 6 11.500 
TERMINAL PIN VAR I ABLE RESISTANCE ------f-- ­

NAME
 '16 p1l!lte a 20,000NO. f---------- ­ 1N OHMS 1------- I-----f-----~­
REF. NO. SETTIN" '17 grid • 10.'00

f------f--- ­
'17 screen 6 68.000 

'11 gr Id CAP AVC 1.160. 000 1----- I---~--~- -~ f---~---­

MAN 515,000 20,000I--V_'_P,--'_'_''---i---- f--­ t­
'11 phte SW2 SEND Inf In Ity 

___ ~~_I___~~EC- lB,032
f-------~-­

'11 ~creen 11.500 
------f----~- 1---­ '19 phte:,,;


'12 gr Id
 SW4 AVe 1,160,000CAP 

~'--'f------~~ ---~
 
'12, pl!1te ) ~~~ SRE(NCD 'ni~:b;~
 

f---~~ ----f--~~-~ --- f----~--_1I__--..,.,­ 117,OQO 
~~-+_---".-\_---+-- -+- -""""-,',,0-'0_ 

0'
OFF Infinity 

V) 1519. grid CAP 510,000 
I--V_'_O_'_'_Id_--i f------,-----+,.-~

~-----i---+--S-W-Z-ht--S[ND 1nf rnit y VIa screen S\(~ 'cw 523,000
SW2 REC 20.000 sw, ! MOD In1 In It1 

r-------- ­ ~- f---------,-- ­
V, SW2 SEND Il'flnlty VI0 plete 8 SW' i CW 1'.000

sw2 REC .Il2,OOO1---___ ...::.:c,--+-_~_ SW' i__M~_O_D_-+_1n_f_'_"_It-,-'.., 
V_3_'n_J~_d ~___ _ __ I---_ 50.0~O_ Vll gr Id 10.,00 

f---~ ~~ +--+----­ -68.000Vq. grid CAP 50,000 Vll screen 6
f----- ­ f------ e----­ -~--- --+-----,-Z-,--o--'-,0--'-00--,-1VII pistil 3.'.5 .30,000 Vll pl.!lte +_B_+- _
 

'111 eftt hode 6 .01 - 1. 2­
e------~--~+_---I----- -~~-­

V12 pl e tes 3.5I--c-----+_ ~-- f-------I----- ~~-+_-_=c_::_:-::­
V59rld CAP SWij AVe 670,000 

~Il_~ ,._~__ r-------+-~----1--6.--'.-0-00____1 
SW< V13 grlrl 5 510,000-tM~N } U,600". ~~~ ~,-,-~ r------ ---- t--,-'-B-.•-'-O"o'" 
Sw< HAM} 1---'-----+-'---f----- ------+-----110,'00 

VU grId 5 510.000'0\------ +--- ". 
20,000V5 pl"te 3 VIS plete 19••003.­,VS screen 11.500 VIS grlli 

V6 grId Sw< 'VC 610.000 750VIS cethode 

sw< VL6 plate 3,_ 19,"'00MaN} 14,600
R56 

V16 grId 320
Sw< MAN} 10,,00
R56 1O V16 cllthQrle 750 

·Vllrle-= with 8AND SWITCH 'lett 1"9 ··wlth V<J rell'lov"d front soc"et 
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~ • TUBE SOCKET VOLTAGES (RECE I VER) 

VOLTS AT SOCKET TERMINAL NUMBER'Socket Tube 
I--~- ---- ---- r-------,--­

No. No. a ~ 5 

Xl Vi +250 +1J5 

X2 Y2 +250 +lJ5 

+250Y3 +115XJ 

XII +150·· +150··n +150" 

X5 Y5 +250 0+135 

X6 Y6 0 0-1I3 

X7 Y7 0 -1. 5 0 

XB YB +.1I -.2-.2 

X9 Y9 0+.11 0 

XlO Yl0 0 0 

XU 0Y11 -1.5 0 

., .2XU 0Y12 -'.2 
+110Y13Xl' 

XU YllI +2110 +2110 

X15 Y15 +3ao +3ao 0 

XU Y16 0+3ao +3ao 

6 

+135 

+135 

I +135 

+100 

+.11 

+1I0 

+110 

-'.2 
-20 

7 

6.3AC 

6.JAC 

6.3AC 

6.3AC 

6.3AC 

6·3AC 

6.3AC 

6.,AC 

1I.0AC 

6.,AC 

6.,AC 

6.,AC 

6.,AC 

6·3AC 

6.3AC 

6.3AC 

,--- ­
8 

0 

0 

0 

0 

+250 

+HO 

+.11 

- .2 

+155 

+2110 

0 

0 

0 

+,a 

+,a 

-Terminals 1 and 2 of all sockets are at ,.era potential with respect 
to chassIs. 

··Varles Widely with different tubes; aha with dial settIng. 

The above va ltege reed I"9S are based on 8n a-c 1 tne voltage exact 1y eQuB: 1 
to the primary tap on the power tran!lformer - higher or 10"er line 
voltage should resLilt '" correspondIng variations In these readings. 

All d-c reedlngs are based on the use of a meter having 8 resIstance 
of 1000 ohms per volt. and are telten between soc~et terminals and 
chass 15. 

SENSITIVITY and AUDIO GAIN should be set ot 0 O.
 

SIGNAL-MOO-CII swItch should be on CII.
 

AVC-MANUAL swItch should be on MANUAL.
 

SEND-REC switch should be on REC.
 

LIMITER swItch should be ON~
 

OCTAL BASE 
(BOTTOM VIEW) 

FH;. 11 - Tube S{,,"ket terminaL. 

TABLE 4
 

SOCKET TERMINAL RESISTANCE VALUES
 

(A 11 ne4surements made between
 
socket termInal and ch.s.ls)
 

POWER SUPPLY 

TERMINAL 

NAME 

PIN NO. RES I STANCE 

I N OHMS 

Vi plate 4 40 

Vi plate 6 110 

Vi fllement 2. a 19.500 

V2 plates 4. 6 2a.500 

V2 fIlament 2. 8 22 
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from a tap (9) on the high-voltage secondary connected to the fila­
ment of the "C" rectifier tube (V2). The rectified output from the 
plates of tube V2 is filtered by the three sections of resistor R2 and 
the three sections of filter capacitor C4. When connected to the 
Receiver, the voltage at the end of this filter is approximately minus 50. 

CIRCUIT DIAGRAM of SP-400-X 
POWER SUPPLY 

~ 
FIG. 10­

Power supply 
diagram. 

SECTION IV-MAINTENANCE 
22. GENERAL 

Servicing adjustments and repairs should not be attempted by 
unqualified persons. Satisfactory operation of J'adio receivers depemh 
partly upon several external mechanical conditions. In case of trouble, 
look over all the external equipment before taking the Receiver from 
its rack or cabinet. For example, examine the following items to see 
that the apparatus is in good mechanical condition, that connections 
are good and are ma<1e correctly, and that all plugs and sockets are 

clean: 
(l) Antenna and lead-in or transmission line. 
(2) Ground. 
(3) Earphones or speaker, including cord and plug. 

(4) Power cable and plu/!. 
(S) Line fuse. 

23. TUBE CHECK 
Test vacuum tubes regularly and replace any showinf!: low sensi­

tivity. Loss of sensitivity, noisy operation and certain other deviations 
from normal Receiver performance frequently can be traced to worn­
out or defective tubes. Never undertake an alignment cheek without 
first making sure that Receiver perfonnunce cannot be restored to 

normal with a f!:ood set of tubes. 

24.	 CONTINUITY TESTS 
If the Receiver is inoperative. it lIIav havc a shorted filter or 
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bY-}Jil"~ \'allal'ilvr vr an upl'n re;;i"tor. Renlu\l' the \'ahinCI Ilr hottum 
('over platt' to ~et at all parts. i\lcasurc s t:krt \ oltal,!l's an'; \'Ililiparl' 
them with 1'.\111.1-: 2. I Comult FIG, 11 and TARl.E 1 [01' kr~- to luhl' ba,:l' 
pin \,OIlIH':l'tion,:. , H Ihis J!le<]SlllTnlCllt does 110L rc\eai Ih l ' trouble 
start ehcl'killl,! ~Ol'k'-I lerlllinal lTsislallce values al,!ilin"L '1'.\111.1-: :1. I Re­
ceiver I or T.\BI.E I I r \\ 1'1' Sllpply). Ohtain vahH''' of IT"i"lur" and 
capacitors h~' lo:'alinl! tl\(' reference llllluher ou th proper circuit 
\liagram and luukinl,! it up in tk· Tablf' of Pari;;, Seclion .]n check­
illl,! thesc l'(,,,j,,ta'lI'(- 'alllC;; be SUl'e 10 ",-t the --"'lriahle" eonlrol" to the 
positions RIH'cific,J In Iii lable. 

V8E4 R40VII 

V9 

«' C 

• • • 
Co f' It , 

• • • • • 
• t • l) ~ 

VI5 • • • •VIS • 
0 ~ C) a 

S5 

SENSITIVITY I LIMITER 

BAND SPREAD MAIN TUNING BAND WIDTH 

FI(;. 12-Bollolll ,it'w of c-!w;;.i,. 

_\UGNi\'IENT-GENERAL 

\\ hen either scle:-tivilv or sensitivity or both appral' to he below 
normal and nil II/bl's have been II'Sll'd, check thc aligmuent. Remove 

thc till"t COYCr or cabinet and bottOHI coyt'r plate of the Rect'iyel- to 
get at all part" for lIIakin!!. arlju~tllleJlts. CAUTION: NY CHANGES 

FRO'! ORIGIN.\L SETTISGS WILL llE :-;\IO\I.L SO ~E GREAT CARE "'HE, 

CHFCk.I'W; o\J).J 51'''1-:1\'1'5. This is esprcialh- tnlc of the HF oscillator 
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I 

circuits, which should NOT be disturbed Ullle~~ the MAL\ TUNIi\C~ 

dial is definitely known to be off calibration. 
a. Signal Generator: This should be an accurately calibrated in­

strument producing amplitude-modulated radio-frCflucncy ~ignal~. In 
addition to 455 kc. I the IF), the frequency range required of the 
signal generator depends on the tuning range of the receiver to be 
aligned. The RF alignment frequencies required for the Series 400-X 
Super-Pro are shown in FIG. 13. The second harmonic can generally 
be used when the fundamental frequency is not available. For example, 
a signal generator covering all frequencies from 455 kc to 15 me could 
be used to cheek the highest frequency band by using the ~econd 

harmonic of 15 me to provide the 30 mc called for in FIG. 13. The 
~ignal generator should have an output of approximately 100 micro­
volts and an output impedence of approximately 100 ohms for best 
results when aligning the RF and HF Oscillator circuits. For IF align­
ment these values are not critical. The frequency calibration of the 
signal generator is extremely important if the Receiver dial calibra­
tion is to be correct. 

b. Output Heier: The 
R.F. and H.F.OSC. 

ALIGNMENT FREQUENCIES output meter ~hould respond 
(,) (.),. ,. .;
o '" 

,. to the modulation frequency 
.. i, '" I ' of the signal generator, pref­

erably 400 cps, and should 
provide at least half-scale de­:0: o o o 

~ : 
~, , flection for 10 volts. Its re­~[ 1 ' 

0 :0. 0 o sistance should be greater 
than 500 ohms. 

c. Tools: An insulated01 o o 
, screwdriver 9/64" wide and~[:,O, ,

~ , 
i I

ib '0':
L : 

:0 o '0 .025" thick at the bit, is re­
N 

' quired for alignment of the 
Receiver. 

01 o o ,
, 

:o·~ 
'
' 

d. Preliminary Proced­
ure: Throw the OFF-ON 

I 

switch to ON and permit the 
Receiver to warm up for 
about an hour before begin­

o 0 o 

u[:O o a o o ning adjustments. Connect, 
o 
~ 

:
 
~
 , the output meter to the 500­

o ~ '0 o 0 o o ohm terminals located at the1----------------1 rear of the Receiver eha~~i8 

~==n==n======"u:=.o'=======rr=n==~(see PAR. 7f). 

FIG. H-R.F. and H.F. osc. 
alignment frequencies and 
location of adjustmpnts 
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26. ALIGNl\'IENT PROCEDURE 
a. Preliminary Set II p: Adjust the signal gene/'ator to approximately 

·!55 kc and connect its output to the control grid cap of the 1st 
(Ietector tube I Y3 I through a fixed capaeitor I anything larger than 
Jon mmf will do I. Set the front panel controls as follows: 

SF:1\SITIYITY 0 
AVC-MA.\'UAL MANUAL 
SIG.NAL-~IOD-CW MOD 
SE~D-REC REC 
BAl'i""D SWITCH 2.85-6.3 me 
AUDIO GAIN lO 
CRYSTAL SELECTIVITy OFF 
PHASI.\'G on arrow 
BAND WIDTH 3 
BA~D SPREAD DIAL 100 

b. IF Alignment Check: 
(1) Set the MAIN TUNI]\"G dial near 2.85 mc, but be careful not 

to tune in a powerful local signal. Set the CRYSTAL SELECTIVITY 
switch on 3, the AVC--MANUAL switch on AVC, and advance the 
SE~SITIYITY to 10. Turn off the modulation of the signal generator 
and adjust its frequency slightly to produce maximum deflection of 
the "S" meter. The adjustment of the signal generator in this manner 
is necessary in order to get exact agreement with the natural period 
of the particular quartz Cl'ystal in the Receiver being checked. After 
J'(~,lucing SENSITIVITY to 0, the modulation Illay be switch on, 
but the tnning adjustment of the signal generator must not be altered 
until the alignment check has been completed. Return the CRYSTAL 
SELECTIVITY amI AVC-MANUAL controls to their original settings 
of OFF and MANUAL and advance the SENSITIVITY control until 
a suitable output meter reading is obtained. A half-scale reading in 
the region of 5 to 10 volts will be satisfactory. 

(2) ~ow check the alignment of both upper (grid) and lower 
\plate I air trimmer eapacitors in IF transformers T2 and T3 and the 
single trimmer in T~ for ppak reading of the output ml'ler. If one 
or mOJ'(' of these a,ljustments results in a sizeable inen'ase in output, 
n-duee the SENSITIVITY control enough to brin/-( the lI1('(er reading 
baek to half-scale. Alignment of tIw plate eireuit of tIl(> crystal filter 
\TJ, can be tested in the same wa)' by means of the lower adjusting 
fl~I'I'W on the side of the unit. This screw varies the position of the 
powdered iron core in coil L26. Do not change the setting of the 
upper adjusting screw whieh tunes /-(rid coil L27, as this circuit cannot 
he adjusted properly with the output mder. It eau, howev!'l', b,­
ali/!ned by the "visual" nIPt110d usi lit! a f I'equelley-modulated signal 
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gencrator and ('athode-ray o~('il1o:;c()p('. If this equipment is iI\ ailable, 
proceed as follows: 

13 J Connect the input of the vertical amplifier of the oseillo:;copc 
to the PHO::\O eonnectiom on Terminal strip E3 (FIG. 7 I on the rear 
skirt of the Receiver chassis. The "hi~h" terminal is the second one 
from the edge of the strip; the first screw is connected to the chassis. 
Set the frequency-modulated signal generator to apPl'Oximatt'ly -b55 kc 
and connect its output to the contl'Ol ;rrid cap of the 1st detcctor (V31 
through a fixed capacitor 1100 mmf or larger). With the CRYSTAL 
SELECTIVITY switch at OFF, readjust the signal generator frequency 
to produce the conventional single-peaked resonance ('urve on the 
screen of the oscilloscopp. Then turn the CRYSTAL SELECTIVITY 

switch to position 1. If the grid coil 11.271 is correctly tuned the 
image on the oscilloscope :;(Teen will remain symmetrical but will be 

only about two-thirds as wide as before, indicating an increase in 
selectivity. The oscilloscope image is also affected by the PHASI:\(;' 
control, Inaximum symmetry occurring at or very ncar the arrow on 
its scale. Therefore, when tuning 1.27, rock the PHASI:\G ('ontrol back 
and forth at the same time to secure the best adjustment. 

c. AVC Alignment Cht'ck: Leaving all other controls a~ in PAR. 26a, 
and without changing the ~ignal generator frequency, reduce AUDIO 
GAIN to 0, switch to AVC and increase SENSITIVITY to 10. Increase 
AUDIO GAIN to reston' half-scale reading on the output meter and 
adjust the single trimnH'r capacitor in '1'6 for minimum output melcr 
reading. The "5" Ineter reading should "peak" at the sanlP time the 
output metcr reading "dips." 

d. B('(tt Oscillator Alignment Check: Continuing with controls as 
abov!' (PAR. 26e), switch off the output meter and plug in a pair of 

earphones, or replace the meter with a suitable loudspeaker. Turn 
the SIGNAL-IVIOD-CW switch to CW and see that the BEAT OSCIL· 
LATOR control is exactly on 0 I zero). If tone in earphones or speaker. 
is not very low in pitch, readjust the trimmer capacitor near the 
bottom of T5 until it is. If the beat oscillator is in perfect ali~nmeut 

when this test is made, no sound will be heard since the signal ~en· 

erator and the beat oscillator will be oscillatin~ at the same frequency 
and theI'e will be no audible differnce or "beat." Check this by 
turning the BEAT OSCULATOR control knob slif!;htly off 0 i zpro) 
toward one side or the other. If this results in a tone rising in pitch 
as the pointer is turned away from 0 (zero). to either side, the beat 
frequency oscillator is perfectly ali~ned. If no audible tone can be 
obtained within the ran~e of the BEAT OSCILLATOR control, adjust 
the trimmer capacitor near the bottom of 1'5 until an approximate 
"zero beat" occurs at 0 (zero) setting of the BEAT OSCILLATOR 
control. 

l-­
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e. HF Oscillator Calibration Check: The accuracy of the }'lAIN 

DIAL calibration depends solely on the HF o8ciJlator frt'quency, which 

in this Receiver is .,1.55 kc. (the IF) higher than the signal frequency. 

Although the frequency of the HF oscillator can be nll'a~nred directly 

if accurate frequency-measuring equipment is on hawl, it is far simpler 
tll check it by tuning---in signals of known frequency and noting the 

J'\IAIJ\ DIAL readings. CAUTION: BE SURE THE BA ND SPREAD DIAL IS SET 

AT 100 WHEN .\lAKING THIS TEST. 

(] I To correct dial calibration, refer to alignment c;lart (FH~. U) 

for location of HF oscillator adjustments as well as sil!nal frequencies 
at which settings should be made. The ontput of the sil!nal generator 

should be unmodulated and SIGNAL-MOD-CW switch on Rt'ceiver 

turned to CWo Set BEAT OSCILLATOR at 0, AUDIO GAIN at 10, 
A VC-MANUAL on MANUAL, BAND WIDTH at 16. D'iswnned out· 

put meter and use earphones or loudspeaker to makp ne 'cssary adjust­
rnents by "zero beat" method. Connect signal generator to antenna 

If'rminals for this test. 

(2 I If the 2.85-6.3 me band is to be cOl-rected, tune signal generator 

accurately to 6.3 mc. Tum' in signal gpnerator signal at 6.3 mc end of 

Receiver dial to zero beat. Notice approximatp dial error. Turn main 

dial slightly toward 6.3 me calibration line until beat note rises to a 

high pitch. Do not turn dial far enough to l'aise heat HO high it cannot 

be heard. With alignment screwdriver adjust trimmer capacitor 
marked HF OSC 6.3 mc I FIG. 13) until heat is again zero. Turn main 

dial still farther towan) 63 me line and make a further adjustment 
of trimmer capacitor to return to zero beat. Reppat this pro('eS8 as 

often as necessary to bring dial to exactly 6.3 me. I TIlt' main dial 

could hI" set at oncf' on exactly 6.3 mc and trimmer turned enough at 

one time to produce zero beat, but the step.by-step method is reeom· 

mended.) ~ow retune signal generatol' to exactly 2.85 me and tune 

in signal-generator signal at low-frequency end of main dial and correct 
the calibration step-by-step as before, using inductance trimmin/! ad· 
justment HF OSC 2.85 mc (FIG. 13). When 6.3 mc signal from signal 

i!:cnerator is again tuned in at other end of dial, it will bp found that 

induetance adjustment at 2.85 mc has changed correction previously 
mad I" at 6.3 mc. This is normal. Go back and forth several times 

from 2.85 to 6.3 mc in ordpr to bring both ends of dial scale into 

('xact agreement with the sil!nal frequency. CAUTION: Dl RING THIS 
AD.JUST\IENT BE VERY C<l.REFUL TO ADJUST THE SENSITI\ITY CONTROL TO 

\Vom 0\ ERLOAIHNG. 

f. RF and 1st Detprfor Alignment Check: Altholll!h alignment of 

these three circuits (1st and 2nd RF and 1st Det I can be clH'cked at 

the same time as thp HF oscillator, it is simp1pr to consider each check 

r25 ] 
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as a scparate operation. Efficient weak-signal reception, with low 

receive I' noise level and high image rejection ratios, depends on the 
relative alignment of these three circuits with respect to the HF 
oscillator and without regard to calibration aecuracy. 

I.]) Aecurate calibration of the signal generator is not required to 
check these adjustments. Modulation of the signal generator, while 
convenient, is not strictly necessary. Input to antenna terminals should 
be through 100 ohms 1approximate 1 including output resistance of 
signal generator. If signal generator is modulated, Receiver eontrols 
should be set as for IF alignment: if unmodulated, set BEAT OSCIL­
LATOR to 2 1either side I and SIGNAL-1l0D-CW to CWo Adjust 
SENSITIVITY for half-scale reading on output meter when signals 
are exactly in tune. 

12 I Starting with 2.85-6.3 mc band, set main dial at 6.3 mc i BAND 

SPREAD at 100 I and adjust frequency of signal generator for peak 
deflection of output meter. Then check setting of trimmer marked 
lst DEl' 6.3 me 1FIG. ]3 I. Repeat this procedure on trimmers desig­
nated as 2nd RF and 1st RF in samc row. If rcadjustments on one 
of thcse settings greatly increases output meter reading, alter SEN­
SITIVITY slightly to reduce reading to half-scale. After each adjmt­
nwnt eheck tuning of Reeeiver to make sure test signal is still accur­
ately tuned. BAND SPREAD may be used as a vernier for this purpose. 

CU;TION: THIS TUNING CHECK IS EXTREMELY IMPORTANT AT HIGH 
END OF 63-14.0 MC AND 13.4-30.0 MC BANDS WHEHE THERE IS SO:\IE 
SLIGHT INTERACTION BETWEEN 1ST DEl' AND HF asc CIRCUITS. After 
checking the three trimmers at high end of this band, turn main dial 
to 2.85 mc aJl(1 retune signal generator to suit. Then check the three 
inductance adjuster settings marked 2.85 me I FIG. 13} in the same 
row. Sinee adjustments at one end of a band also affect the other 
end of the band (as described undcr HF asc alignment), repeat 
above procedure until no further improvement can be secured. The 
number of repetitions necessary depends on how much mistuning 
existed initially. Other bands may be checked in the same manner. 

(3) For best possible efficiency with a particular antenna arrange­
ment, the 1st RF eircuits may be adjusted with the antenna conneeted. 

This can be done by loosely coupling output of signal generator to 
antenna system instead of directly to antenna terminals through a 
100-ohm resistor. Make sure that signal from signal generator actually 
reaches Receiver by way of antenna rather than by some form of 
direct couplin/!:. 

(4) In all the foregoing tests using output meter readings for 
circuit adjustment it is recommended that earphones (or speaker) be 
used to monitor the signal. This will avoid false adjustments caused 
by overloading or freakish responses. 
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TABLE OF PARTS
 

CIRCUIT 

REF. No. 

<:1 
C2 
<:3 
C4 
C5 
C6 
C7 
<:8 
C9 
CI0 
Cll 
CI2 
C13 
C14 
CI5 
CI6 
e17 
C18 
C19 
C20 
C21 
C22 
(;23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
<:39 
C40 
C41 
C42 
C43 
C44 
C45 
C46 
C,t7 
C48 
<:49 
C50 
<:51 
C52 
(;53 
<:54 
(;55 
C56 
C57 
C!)P 

DES C Ii I " T 

CAPACITORS 
Main Tuning
 
Ea Hli Spread
 
620 mmf, Mi,'a
 

i .02 mf. Paper 
· .05 mf. Paper 
I Trimmer. Miea. 3.:~0 mmf 
!Trimmer, Miea. 3-30 mmf 
I Trimmer, Mica, 3-30 mmf 
i Trimmer, Miea, 3·30 mmf 
, Trimmer. Mica, 3-30 mmf 
Trimmer, Mica, 3-30 mmf 

, Trimmer, Mica. 3-30 mmf 
Trimmer, Miea, 3·30 mm! 
Trimmer, Mit'a, 3·30 mmf 
Trimmer, Mica, 3-30 mmf 
Trimmer, Mica, 3·30 mmf 

I Trimmer, Mica, 3-:~0 mmf 
, Trimmer, Mica, 3·:~0 mmf 
Trimmer, Mica, 3-3() mmf 

· Trimmer, Mica, 3·30 mm! 
Trimmer, Air. 4·25 mmf 
Trimmer, Air, 4-25 mml. 
Trimmer, Air, 4·25 mmf 
Trimmer, Air, 4-25 mmf 
Trimmer. Air, 4·25 mmf 
300 mmf, Silver Mica 

, 620 mmf. Mica
 
.02 mf. Paper
 

, .05 mf, Paper
 
, 300 mml', Silvered Mica 

620 mmf, Mica
 
.02 mf, Paper
 
.05 mf, Paper
 
95 mmf, Silvered Mica
 
673 mmf, Silvered Miea
 
1500 mmf, Silvered Mica
 
3300 mmf, Silvered Mica
 
3011 mmf, Silvered Miea
 
51 mmf, Silvered Mica
 
.05 mf, Paper
 
.05 mf. Paper
 
120 mmf, Silvered Mica
 
100 mmf, Mica
 
100 mmf, i\1iea
 
NOT USED
 

"~I :~ing~ '\ir, 2-6 lIlln!' (ea.l 
.02 mf, Paper
 
85 mmf, Silvered Mi.'a, 2'lc
 
.05 mf. Paper
 
Variable, Air. 100 mm!
 
.05 mf. Paper
 

" .05 mf, Paper 
· Va"iahle, Air, 100 mmf 

.05 ml, Paper 
Variable, Air, 100 II1mf 

, .05 mf, Paper 
i .05 mf, Paper 
, Variahle, Air, 100 mm£. 

[ 271 

ION P\RT No. 

2:~005·86 

23912·1 
23912-2

Part of 29529·G1
 
Part of 29532·G I
 
P"rt of 29538-G1
 

.Part of 29520·Gl
 

.Part of 29535·Gl 
Part of 29530·Gl 
Part of 29533·G I 
Part of 29539·GI 
Part of 29521·Gl , 
Part of 29536·G I ' 

·Part of 29530·GI
 
·Part of 29533-G I
 
Part of 29539-G I
 

·Part of 29521·Gl
 
.Part of 29536·Gl
 
.Part of 29531·Gl
 
Part of 29534-Gl
 
Part of 29540·GI
 

·Part of 29528-GI
 
·Part of 29537·GI
 

23003·105D 
23005·86 
23912-1 
23912-2 
23003-1050 
23005·86 
23912-1 
23912·2 
6195 

Part of 29531-Gl 
Part of 29534·G1 
Part of 29537-GI I 

·Part of 29528-G 1 
2::1003-50 
23912·2 
23912-2 
23003·96 
2:J001··t3 
23001-48 

SA·179 
23912-1 
6180 
2:~912-2 

SA-l 
23912-2 
23912-2 
SA-l 
23912-2 
SA·} 
23912·2 
23912·2 
SA-l 
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CIRCUIT 

REF. No. 

C59 
C60 
C6l 
C62 
C63 
C64 
C65 
C66 
C67 
C63 
C69 
C70 
C71 
C72 
C73 
C74 
C75 
C76 
C77 
C73 
C79 
C30 
C81 
C82 
C83 
CB4 
CB5 
Cll6 

LI 
L2 
L3 
L4 
L5 
L6 
L7 
L8 
L9 
LIO 
LIl 
LI2 
LI3 
LI4 
LI5 
LI6 
LI7 
L18 
LI9 
L20 
L2l 
L22 
L23 
L24 
L25 
L26 
L27 
1,28 

TABLE OF PARTS-Cont. 

DESCRIPTION 

'I' CAPACITORS--Continued 
.05 mf, Paper .. . .. 

I	 5 mmf, Silvered Mica. 
Variable. Air, 100 mmf 
.05 mf, Paper 
51 mm£. Mica 
51 mmf: Mica 
.05 mf, Paper 
51 mm£. Mica
 
Variable. Air, 100 mmf
 
100 mm£. Mica
 
Variable Air, 9 mmi
 
95 mm£. Silvered Mica
 
620 mm£. Mica
 
.25 mf, Paper
 
.05 mf, Paper
 
.05 m£. Paper
 
Variable, Air. 100 mmf
 
5100 mmf, Mica
 
.05 mf, Paper
 
.05 m£. Paper
 
.05 mf, Paper
 
.05 mf, Paper
 
.05 mf, Paper
 
.02 mf. Paper
 
.05 mf, Paper
 
40 m£. F-l"ctrolytic, Dry
 
2:; mf, Paper
 
.25 m£. Paper
 

COILS 
Assf'mhly, Antenna transformer, 1.24·2.36 me 
Asspmhly, Antenna transformer, 2.85·6.3 me 
Assembly, Antenna transformer, 13.4·30.0 me 
Assembly, Antenna transformer, 540-1240 kc 
Assembly, Antenna transformer, 6.3-14.0 me 
Not Used 
Not Used 
~ot Used 
Not Used 
Not Used 
Asseml,ly, R.F. transformer, 1.24·2.86 me 
Asseml,ly, R.F. transformer, 2.85-6.3 me 
Assembly, R.F. transformer, 13.4·30.0 me 
Assf'mhly, R.F. transformer, 540·1240 ke 
Asspml-,Iy, R.F. transformer, 6.3-14.0 me 
Assembly, Same as LIl 
Assembly, Same as L12. 
Assembly, Same as L13. 
Assembly, Same as L14. 
Assembly, Same as L15. 
Assembly, Oscillator Coil, 1.24-2.85 me 
Assembly, Oscillator Coil, 2.85·6.3 me 
Assembly, Oscillator Coil, 13.4-30.0 me 
Assembly, Oscillator Coil, 510·1240 ke 
Assembly, Oscillator Coil, 6.3·14.0 me 
Universal, 7/41 Litz., iron dust core 
Universal, 7/41 Litz., iron dust core 
3 pie universal 7/41 Litz., ceramic core. 

PART No. 

23912-2 
2.3003-75 
SA·l 
23912·2 
23001·59 
23001 ·59 
?3912·2 
23001-59 
~A-I97 

23001·~3 

SA-170 
6195 
23005·86 
23912·38 
23912·2 
23912·2 
SA·l 
23015·16 
23912·2 
23912-2 
23912·2 
23912·2 
:>39] 2·2 
23912-1 
2,912-2 
6171 
23912-38 
23912·38 

29529-Gl 
29532·Gl 
29538-Gl 
29520·Gl 
29535·Gl 

29530·Gl 
29S33·G1 
29539-Gl 
29521·GI 
29536·Gl 
29530·Gl 
29533·Gl 
29S39·Gl 
29521·Gl 
29S36-Gl 
29531·Gl 
29534-Gl 
29540·Gl 
29528-Gl 
29537·Gl 
6146 
6147 
2903·A 

[28 ] 
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TABLE OF PARTS-ConI. 

elRel IT 

REF. '\0. 

L2y
 
UO
 
UI
 
I .~.)
 

1.33 
1.34 
US 

L% 
Jl 
1\11 

RI 
R2 
R:~ 

Rl 
R:) 
Rh 
Ri 
R8 
Ry 
RIC! 
HJl 
R12 
Hn 
R14 
Rl'i 
Rl6 
RI i 
Rl8 
Rl'I 
R20 
R21 
R)') 

R2.i 
H24 
H2) 
R2h 
R·r 
HZI' 
RZ'I 
R:lli 
R31 
R32 
R3~ 

R34 
R3) 
]{3IJ 
IOi 
R:l:: 
R:W 
RIll 
R41 
RI2 
R~:i 

IH4 
RI) 

DESCltlPTION 

COILS-Colltilllled 
:1 pie universal 7/41 Litz.. nrami,' ".,il 
Same a" L28 
Sallie a" L29 
l'niver"al, 7/41 Litz., eeramie "01'1' 

3 pie uni,-er"al 7/41 Litz., eerami,' ,'oil 
Univer"al, 7/41 Litz., ,'eram;e eore. 
Choke Coil. 5 pie universal R.F. ehoke, eeramie eore, 

wire leads 
Choke Coil, Same as L35 
JACK, JK·34·A. Phone Ja..I, I hea,bet I 
Meter. 0·200 miero·ampen" mO\ emellt 

RESISTORS 
50ll,OOO ohms, % W
 
to,OOO ohms. y., W
 
2.000 ohm", y., W
 
20 ohms, l;2 W
 
500,000 ohms, '/:: W
 
lO,OOO ohm,. lit W
 
2.0011 ohm", l!~ W
 
20 ohnb. lit .W
 
500,000 ohm", '1:1 W
 
to.OOO ohm s. l;2 W
 
:;0.000 ohm,. Ii;; \V
 
24.000 "hms. 2 W 
50.000 ohm" ~~ W
 
12,000 ohm,. 2 W
 
2.000 ohms, Y2 W
 
10,000 ohms. Y2 \V
 
2 ~ ohnb, l;2 W
 
51 ohms. % W
 
301l ohm". lit W
 
UIOO ohms, l;2 W
 
2,000 ohm". l;2 W
 
2,000 ohm", I;; W
 
IO,OIlO ohm", lit W
 
2.000 ohm" lh W 

, 2.00B ohm". lh W 
: 10.000 ohms, lit W 

51,000 .,hms, I W 
2,OOB ohm" % W 
lOO.OBIl ohms. lit W 
75,OOIl ohms. % W 
51,0011 ohms, % W 
I Megohm. I;'; W 
2W.OOO ohms. 112 \\­
~ 11llIn~. 5 ,,;
 
100.0011 olmb. '2 W
 
510.000 olum. ]/, "
 
5JOO olllm. ]/2W
 
51.BOO ohms. % W
 

• Sl.OOIl "hms. 1 W 
l.OIlO ohms. Potell! iometc.. 
2.00tl ohm,. % W 
24.000 olum. lh W 

i !O,OO(J ohms, ]12 W 
, I Megohm, % 'Xl 
~ 2 Megohm. II, W 

[ ~9 ] 

P\RT !'io. 

, 3990 
, 2903·A 
I 3990 

4907
 
2931
 
4906
 

I	 609·1 
609·1 
5066 
1911:; 

49S9 
19309·73 
19301·206 
19301-183 
4959 
19:,09·73 
19301·206 
19301·183 
1959 
19:109·i3 
~960 

19304·202 
4960 
19304·44 
19301,206 
19:109·73 
19301·178 
19301·187 
19301·196 
I 931J1·20{) 
1Y:~tll-206 

19:WI·206 
193IlW'l':~ 

19301-20(J 
19301-206 
IlJ:;09·73 
19:W:l-182 
19:1:l1-206 
l'ntll-80 
1'1.lO 1-21~ 

, 19301-lil 
19:)0]-104 
19:\\11-155 
194:n-1 
1'J:i01-80 
;9:109-159 
19:~tll-210 

19301-1il 
19303-182 
4932 
19301·206 
j 9:)01·2 l:l 
19:,1l9·7:] 
19:101-10! 
19:10j·169 

I.-----------------------~----
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TABLE OF PARTS-Coni. 

CIRCUIT
 

REF. No.
 

R46 
R47 
R48 
R49 
R50 
R51 
R52 
R53 
R54 
R55 

51
 
S2
 
S3
 
S4
 
55
 
56
 
57
 

Tl 
T2 
T3 
Tl 
T5 
T6 
T7 
T8 

VI, V2, V5 
V3 
V4 
V6, V7, Vll 
V8. Vl2 
V9 
VIO 
V13 
V14,VI5,VI6 

WI
 

W2
 

Xl·X4
 
X5·X16
 

Yl
 

DESCRIPTION 

RESISTORS-Colltinued 
50,000 ohms, Potentiometer
 
4 ohms, 5 W
 
250,000 ohms, Potentiometer
 
510,000 ohms, liz W
 
300 ohms, liz W
 

. 1,800 ohms, liz W 
3,000 ohms, 1 W 
51.000 ohms, I W 

1 

510,000 ohms, % W 
750 ohms, 10 W 

SWITCHES 
10 pole. 5 position,S section
 
Wafer type, 6 position
 
SPST rotary snap
 
DPST rotary sllap
 
DPST toggle
 
SPST rotary snap
 
DPST toggle
 

TRANSFORMERS 
Filter Assembly, Variable selectivity quartz crystal filter
 
Variable selectivitv I.F. transformer
 
Same as T2 .
 
Fixed selectivity, I.F. transformer.
 
455 kc oscillator assembly
 
Fixed selectivity, LF. transformer
 
A.F. transformer, push-pull input 
A.F. transformer, push-pull output 

TUBES 
6K7 
61.7
 
6J7
 
6SK7
 
6H6
 
6N7
 
6SJ7
 
6J5
 
6F6
 
Connector Cable, Nine wire, with two 10 terminal
 

connector strips
 
Connector Cable, Eight wire, with one 10 terminal
 

connector strip (special order only)
 
Tube Socket, Molded octal, low-loss bakelite.
 
Tube Socket, Molded octal, black bakelite.
 
Quartz Crystal, Resonator type, ground for 455 kc.
 

_______ 1
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PART :.'10. 

5023
 
19431-1
 
4919
 
19309-159
 
19301-196
 
}9301-38
 
19303-169
 
19303·182
 
19309-159
 
19430-30
 

4911
 
4916
 
5733
 
2990
 
5729
 
2983·}
 

29555·GI
 
SA-166A
 
SA-166A
 
SA·167A
 
SA·}69A
 
SA-168A
 
4887
 
4888
 

16244·1
 
10212·1
 
16220·}
 
16245·1
 
16202·1
 
16246-1
 
16236·1
 
16209.1
 
16239·1
 

5A·35 

SA-67
 
16082·}
 
16083·1
 
6338
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CIRCUIT 

REF. No. 

Cl
 
C2
 

C3·A·B·C
 
eJ·A·B·C
 

E3
 
1"1 

1.1 
1.2 

RI 
RIA 
RIB 
R2 
R2A 
R2B 
R2C 

TI 

VI
 
V2
 

"\l.X2
 

TABLE OF PARTS-Coni. 

DESCRIPTION 

POWER SUPPLY 
I CAPACITORS 
: Paper 1 mf, 1000 VDCW 

16 mf, 600 VDCW, Dry Electrolytic. 
8·8·8 m£. ·t50 VDCW Dry Electrolytic 
8-8-8 mf. .150 VDCW Dry Electrolytic 

Fuse Holder
 
Fuse, 2 amp. 250 V, glass enclosed.
 

Filter Choke, 160 ohms, 25h at 160 rna.
 
Filter Choke, 1150 ohms, 50h at 110 rna.
 

RESISTORS 
18,000 ohms tapped at 9500. 10 watt
 
8500 ohms
 
9500 ohms
 
13,000 ohms tapped at 6500. 6500, 10 watt
 
5000 ohms
 
6500 ohms
 
6500 ohms
 

TRANSFORMER 
50·60 cycle, primary tapped at 105, lI5. 125V 

TUBES 
5U4G 
5Y3GTjG 
Tuhe Socket, Molded Octal. black hakelite 

r31 ] 

Part of Rl
 
Part of Rl
 

.Part of R2
 
Part of R2
 

.Part of R2
 

P\RT No. 

23343-4 
23842·13 
23842·28 
23842-28 

15923·1 
15923-7 

2981 
4819 

4946 

3997 

4801 

16215-] 
16252-] 
]6083-] 
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a: 
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·S·METER 

1ST A.F. A.F. DRIVER crn~VUl A.',OUTPUT 
C~ 6J5 CI:3 6F6 :::r 6F6 
1 

p ct V~'3; dt DV'~ Ju 3 ' .d.... ~T84U Ilt: ~ Ii: "I : ­: 1: • ~ ~4 ~ 2 .5IJ l!,.,,' Id: ~	 l.~l ·PHONES· 
r-- R5&.I· ~ . ::	 r· .. ,I II: on	 .... 

'AUDiO II: 21 5 Ir:"''""'l~ I" T 
GAIN-	 II:;: 

• I , A.'. OUT,UT 
R46.I....+--+++_-+__--,	 ·VIA ~ _ .. -.. 6 F 6 

'SENSITIVITY I 
11 12 13

@@ @ I+R50 R51 R52 
CI6:~ 

"'~SENO;:C~.... L.._~~~=l=~!-h "OFF-ON~~-;~ ~!t'" 1 1+j	 j 

R47 I'"""l~hRO	 '( pto~o l~oot JO":' It ~. ~~t~+1-X 
E3	 14Il,GRAM 
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·S£':~VIT~­
J1 12 13 

J ~:-~ 
S5 1: 

-Ave-MANuAL' C81 
....1-­

·S·METER 

Ir C14 

k 

@ <j;l) ~S£ND-E 
.. ~ S6~"" 

R47 r-1­SUPER-PRO 
SP-400-X RELl 

EZCIRCUIT DIAGRAM 
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