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SECTION I 

GENERAL DESCRIPTION 

1. DESCRIPTION 

The TMC Model GPR-90 is  a modern, pre-  
cision built communications receiver designed to 
give years of satisfactory serv ice  to the most  
discriminating user .  It offers continuous cover- 
age from 540 Kc to 31.5 Mc in s i x .  bands for the 
reception of AM telephone, CW telegraph o r  tele- 
type, and MC W telegraph signals. Calibrated elec- 
t r ical  bandspread is provided for amateur opera - 
tion in the 160, 80, 40, 20, 15, 11 and 10 meter  
bands. In addition to the frequency scales, both 
dials have arbi trary logging scales calibrated 
f rom 0 to 100. 

The 15 tubes employed in the GPR receiver 
assure  adequate sensitivity which averages one 
microvolt or better fo r  a 10 db signal plus noise 
to  noise power ratio. In the broadcast band the 
sensitivity is purposely held to approximately 5 
microvolts. 

Dual conversion is employed inbands 4 ,5  and 
6 for improved image rejection. A grounded grid 
RF  amplifier a t  the front end (used in bands 3 ,  4, 
5 and 6) gives additional improvement to the image 
rejection and improves the signal to noise ratio. 

A broadband antenna input transformer coup- 
led to the grounded grid R F  amplifier provides 75 
and 300 ohms antenna impedances balanced and 
unbalanced over the entire frequency range; thus 
assuring a constantantenna impedance match and 
a good noise figure. 

An "S" meter is used for  accurate tuning 
and to indicate the relative signal strength of r e -  
ceived signals. The meter calibration is in "S" 
unitsfrom 1 to  9 and in decibels above S-9 to +40 
db. Fifty microvolts equals S-9. 

The R F  selectivity control provides 6 steps 
of selectivity: .25 Kc to 2 Kc on'crystal filter,  

Figure 1-1. Front  View, Model GPR-90 



and 7 Kc a t  6 db down in non-crystal.  Audio s e l -  
ectivity i s  controlled by a 3 position switch labeled 
Normal ,  Lowpass,  and 1200 cycles  Peak.  When 
s e t  to 1200 cycles  Peak, the audio bandwidth a t  10 
db down f rom the peak can be varied from 600 
cycles  to 1600 cycles by means of the Audio 
Spread control ,  

A high degree of frequency stabili ty has been 
obtained in the oscillator c i rcu i t  by careful  de-  
s ign and ; - the use of ce ramic  coil  f o r m s ,  ce ramic  
bandswitch, and ceramic  tube socket; ce ramic  
coil  f o rms  a r e  a l so  used in the R F  and mixer 
tuning c i rcu i t s .  

A s e r i e s  type noise l imi te r  is employed to 
effectively reduce noise f r o m  automobile ignition 
o r  pulse type interference f rom electr ical  equip- 
ment. The l imi te r  can be  turned on by a front 
panel switch. 

The frequency of thebeatfrequencyoscillator 
i s  controlled by the Pitch control which var ies  
the audio bea t  note on CW signals f r o m  ze ro  to  
plus o r  minus 3 Kc. The high stabili ty of this 
BFO makes  it possible t o  rece ive  S S B signals.  

The audio output c i rcu i t  is designed to  match 
4 ,  8 ,  16 and 600 ohm loads, and i s  capable of de- 
l ivering 2 watts of clean audio in the "Normal" 
position of the audio selector .  A pad i s  inserted 
a c r o s s  the.600 ohm output t e rmina l  when phones 
a r e  used. 

The GPR-90 operates  on 105-125 volt, 50-60 
cyc les  AC power source and provision has been 
made for operation f rom a n  external  power sup-  
ply or ba t te r ies  for  emergency s e rv i ce  in a r ea s  
where AC power i s  not available.  

2. T E C H N I C A L  SPECIF ICATIONS 

FREQUENCY RANGE: 
.54 to 3 1 megacycles in  s ix  bands. 

BAND CHANGE: . 
By means of a front panel switch. 

TYPE OF RECEPTION: 
AM, CW, and MCW signals.  FS when used 
with appropriate  Audio Type Frequency Shift 
Converter .  

TUNING SYSTEM: 
Accurately calibrated main tuning dial plus 
auxiliary dial with full e lectr ical  bandspread. 

ANTENNA INPUT CIRCUIT: 
75 ohms unbalanced, 300 ohms balanced with 
built-in f e r r i t e  t rans former  providing ac  - 
cura te  matching. 

ANTENNA TRIMMER: 
Front  panel control permits  peaking of an- 
tenna circuit .  

BFO CIRCUIT: 
Variable Frequency BFO. 

SENSITIVITY: 
L e s s  than 5 microvol ts  f r om .54 to  1.5 Mc., 
one microvolt  throughout the balance of the 
range.  All measurements  a r e  for a 10 db 
signal to noise power rat io .  

IMAGE RATIO: 
Better than 60 db. 

AVC CHARACTERISTICS: 
With an 80 db change in the input signal,  the 
output remains constant within 12'db. 

SELEC TNITY: 
Variable in six s teps  f rom 250 cycles  to  5 
kilocycles, 5 c ry s t a l  and 1 non-crystal po- 
sit ion. 

OUTPUT IMPEDANCE: 
4 ,  8 ,  16, and 600 ohms. 

HUM LEVEL: 
Better than 60 db. 

OUTPUT POWER: 
2 watts high quality audio output. 

INPUT POWER: 
105 -125 volts,  50/60 cycles,  approximately - 

90 watts. 

NOISE LIMITER: 
A highly effective Noise Limiter  c i rcui t  is  
provided. 

METERING: 
Calibrated "S" meter .  

AUDIO SELECTIVITY: 
Specially designed Audio Selectivity control 
with variable bandwidth. 

FRONT PANEL CONTROLS: 
Main Tuning Dial 
Bandspr ead Dial 
Band Switch 
Antenna T r i m m e r  
Selectivity Switch 
Crys ta l  Phasing Control 
Audio Fi l ter  Switch 
Audio Fi l ter  Bandwidth Control 
Standby Switch 
Dial locks 
Noise Limiter  Switch 



Audio Gain Control 
Phone Jack 
AvC /MANUAL Switch 
BFO ON/OFF Switch 
R F  Gain and Power ON/OFF Switch 
BFO Pitch 

REAR PANEL FACILITIES: 
Antenna C onnections 
Fuse 
Loudspeaker Connections 
Relay Standby C onnections 
~ h o n o - O N / O ~ l ?  Switch 
Phono Input Jack 
SSB Selector Switch. 

ACCESSORY FACILITIES ON REAR PANEL: 
Utility AC Outlet 
Utility Power Socket provides 
6.3 v, .6 amp. 250 v.,01 amp. 
Emergency Power Input 
Coaxial IF Output for SSB. 
Audio Input for SSB. 

DIVERSITY OPERATION: 
The Model GPR-D i s  available for  diversity 
application. Provisions a r e  made for  ex- 
ternal control of the HFO, BFO, and IFO. 

MOUNTING: 
Cabinet or Rack Mounting. 

SIZE: (a)  Cabinet 
20'' wide x 10" high x 15" deep. 

(b) Rack Mounting 
19" wide x 8-3/4" high x 14" deep. 

WEIGHT: 
Net - 52 lbs. 
Gross - 63 lbs. packed for domestic 

110 lbs. packed for export. 

TUBE COMPLEMENT: 
6AB4 Grounded Grid Input R F  Amplifier 
6CB6 2nd R F  
6AU6 1st Converter 
6AG5 Oscillator 
6BE6 2nd Converter and Oscillator 
6BA6 IF Buffer Amplifier 

3 - 6BA6 IF Amplifiers 
6AL5 Detector and Noise Limiter 
6AG5 BFO 

12AX7 AVC and Audio Amplifier 
6V6 Output 
OA2 Regulator 

5U4G Rectifier 
6CB6 Calibrator 

INSTALLATION 

1. UNPACKING 

Carefully unpack the GPR-90 receiver  and 
check any instructions which may accompany the 
instrument. A close visual check should be made 
to ascertain any physical damage due to rough 
handling during transi t .  Upon receipt of damaged 
equipment, immediately notify the c a r r i e r  a s  to 
the extent of damage. 

2. LOCATION 

Place the receiver  in any location that per- 
mits  f r e e  a i r  circulation through the ventilation 
holes in the cabinet. Avoid warm locations such 
a s  radiators and heating ducts. The external 
speaker may be located in any desired position, 
although not recommended on top of the receiver 
cabinet because of undesirable microphonics. 

3. ANTENNA 

The antenna input of the receiver.. is designed 
for operation from any antenna such a s  single- 

wire,  half -wave doublet, or antennas with t rans - 
mission line impedances of 75-300 ohms. Con- 
nections to the antennas a r e  made through a 4 
terminal s t r ip  a t  the r ea r  of the receiver. When 
using unbalanced antennas, tie the common and 
ground terminals together with a jumper wire. 
A good external ground connected to the ground 
terminal of the antenna s t r ip  will frequently im-  
prove reception. 

The simplest  type antenna giving good al l-  
around performance is the single -wire type having 
a length f rom 50 - 75 feet and should preferably 
be  located away from neighboring objects. 

Optimum perf or  mance over a narrow tuning 
range, particularly over the shortwave ranges, is 
obtained by a properly resonant half -wave doublet, 
folded dipole, or  other matched antenna. 

The overall length in feet of a half-wave doublet 
is determined by: - 
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Figure 2 -1. Typical Antenna Installatior 
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and for  the folded dipole : - 

455 
L - - 

(in feet) Freq.  (MC) 

Several antenna installations a r e  depicted in Fig - 
ure  2-1. 

Coaxial transmission lines with nominal 75 
ohm impedance or 300 ohm twin-lead for the an- 
tenna lead-in will provide the best  match a t  the 
receiver input. Any other coaxial line may be 
used at  a slight mismatch. In the case  of the co- 
axial line, connect outer braid to the ground ter -  
minal for balanced or  unbalanced operation. For 
300 ohm twin-lead connect directly to the 300 ohm 
antenna terminals. 

4. INSTALLATION 

Gonnect a permanent magnet dynamic speak- 

ANTENNA 

1 RECEIVER 
I1  

Figure 2 -2. Typical Switching Circuit for  
Break-in Operation 

e r  to the proper output speaker terminals on the 
r e a r  of the receiver chasses. 

Now connect an antenna and external ground such 
a s  described in paragraph 3 to the appropriate 
terminals. 

Plug the receiver  power cord into a socket 
supplying 105 - 125 volt 50-60 cycles. NOTE: 
The receiver will not operate from an AC source 
unless the AC Jumper Plug is inserted in the 
power socket a t  the r e a r  of the receiver. 

5. BREAK-IN OPERATION 

The GPR-90 may be  used for break-in opera - 
tion by using the relay socket, provided a t  the 
receiver r e a r  apron. In this mode of operation, 
the function of the Send-Receive Switch is per-  
formed through a normally closed relay. Parallel 
connections to the Send-Receive Switch a r e  made 
a t  the relay socket. With the relay contacts closed, 
the Send-Receive Switch on Send, the receiver 
performs normally. When the transmitter is en- 
ergized the relay contacts open, which disables 
the receiver. A typical break-in circuit appears 
in Figure 2 -2. 

6. PHONO INPUT CONNECTIONS 

A high impedance Phone input jack is pro- 
vided on the r e a r  apron, and it requires .15 volts 
for  full output. Any record player providing this 
voltage may, therefore, be used. A Radiophono 
slide switch is a lso  provided which disables the 
R F  portion of the receiver when using a record 
player. Connection between the pickup a r m  and 
the Phono input jack should be made with a single- 
pin phono plug and a shielded cable to prevent 
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Figure 2-3.  Wiring Diagram for  DC Operation 
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Figure 2-5.  Accessory Power Socket Connections 

hum pickup. The Phono input jack and Radio- 
phono switch a r e  located on the receiver  r e a r  
apron. 

f. SINGLE SIDEBAND CONNECTIONS 

The GPR-90 receiver  is capable of operating 
on single sideband signals with the present beat 
frequency oscillator (BFO) injection. If desired,  
this injection can be  raised by inserting a higher 
value for  C59. An IF output jack at455 Kc adjacent 
to the Phono input jack, is provided for  input to 
operate a Single Sideband Slicer with the GPR-90. 
Connection to the I F  jack should be made through 
a low capacity shielded cable and a single-pin 



phono plug. Increased audio amplification can be 
obtained by connecting the audio output of the 
Slicer to the phono input of the GPR-90 a s  out- 
lined in the previous paragraph. When operating 
a Single Sideband Slicer, the "SSB" switch a t  the 
receiver r e a r  should be left in the "ON" position. 

8. D C  O P E R A T I O N  

The GPR may be  operated f rom an external 
DC power source when operating portable o r  em- 
ergency service. Remove the AC Jumper Plug at  
the receiver r e a r ,  and replace it with a s imilar  
type wired a s  shown in Figure 2-3 for battery or 
vibrator supply. The power requirements for  DC 
operation are :  

"B" supply, 180 to 300 volts a t  100 ma; ('A" sup- 
ply, 6 volts a t  5 amperes.  

9. ACCESSORIES 

An AC outlet is provided a t  the r ea r  of the 
receiver supplying 115 volts AC for operating ac  - 
cessor ies  or  test equipment. Additional power 
may be obtained from an octal socket also lo- 
cated a t  the receiver r e a r  supplying 250 volts at  
10 ma. DC, and 6.3 volts a t  0.6 ampere AC. NOTE: 
When filament power is used to energize external 
circuits  make certain the filament circuits a r e  
kept above chassis  ground. See Figure 2 -4 and 
2-5. 

SECTION 111 
OPERATION 

1. CONTROLS 

The front  panel controls a r e  arranged in a 
symmetrical manner and a r e  conveniently located 
for operating ease. All operating controls a r e  
easily identified f rom the markings on the front 
panel. See Figure 3 -1. 

The continuous frequency coverage of the 
GPR-90 from 540 Kc to 31.5 Mc is divided into 
six ranges which the operator selects  on the band 
switch marked ('Range Selector". The frequency 
range of each band is clearly marked on thefront 
panel and these are :  

Band Frequency Range 

The knob marked "Main Tuning" operates 
the main tuning capacitor through anti-backlash 
gears  and drives the main frequency dial. This 
dial contains the six calibrated frequency ranges 
and an auxiliary logging scale calibrated 0-100. 
The Main Tuning Dial may be  locked by turning 
the locking knob clockwise. 

The Band Spread control operates the band 
spread tuning capacitor and is similar  in mech- 
anical design to the main tuning control. The 

Band Spread Dial contains the 160,80, 40, 20, 15, 
11 and 10 meter  Amateur bands calibrated in f r e -  
quency; and in addition an  auxiliary logging scale 
calibrated 0-100. The Band Spread Control may 
be  locked by turning the locking knob clockwise. 
When locked a t  minimum capacity (100 on the 
logging scale) the Main Tuning Dial reads cor-  
rectly. 

The Antenna Tuning Control operates a var - 
iable capacitor which is connected across  the 
tuned R F  amplifier. The A n t e ~ a  Tuning Control 
is used to t r im  this stage under varying load con- 
ditions. 

The Phasing and Selectivity controls adjust 
the operation of the crystal  filter.  The Phasing 
control is used to reduce heterodyne or inter- 
fering signals by changing the null frequency of 
the crystal filter bridge circuit. It is inoperative 
in the noncrystal position of the Selectivity con- 
trol.  The receiver selectivity is made to increase 
(narrowing bandwidth) with clockwise rotation of 
the Selectivity control. The usual detuning effect 
observed in receiver c rys ta l  circuits will not be 
evident in the GPR -90 since the circuit is specif i - 
cally designed to  prevent detuning. 

The Audio Gain control is used to adjust the 
receiver output (volume) to the desired listening 
level. It is connected to the input circuit of the 
f i r s t  audio amplifying tube and controls the input 
voltage fed to the grid. 

The RF  gain and Power ON-OFF control is 
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Figure 3 -1. Front Panel Controls 

used to  turn the receiver  ONand to  adjust the gain 
of the R F  and IF amplifier stages. Clockwise ro -  
tation of the control increases receiver gain. 

The Noise Limiter control is used to switch 
ON the Limiter and is very effective in reducing 
pulse type interference riding on the signal. 

The Audio Selector and Audio Spread controls 
a r e  used to  al ter  the frequency characteristics of 
the audio amplifier. The Norma1 position gives 
essentially flat response and is used for broad- 
cas t  reception. The Low Pass  position, which at-  
tenuates the higher audio frequencies, is used for 
general communications work. In both these po- 
sitions the Audio Spread control is inoperative. 
In the 1200 cycles peak position of the Audio Sel- 
ector, the audio amplifier becomes highly selec - 
tive. The Audio Spread control then varies the 
sharpness of the response. 

The Send-Receive switch permits the instant 
turning ON and OFF of the receiver. During 
transmission periods, when the receiver is dis- 
abled, the filaments a r e  kept on, but the plate sup- 
ply to  the R F  and IF stages a r e  switched off. When 
the Send-Receive switch is s e t  to Send, the r e -  
ceiver can be  operated for break-in operation, a s  
shown in Fig. 2 -2. 

The AVC-Manual switch is used to adjust 

the receiver for automatic gain control or  for  
manual operation of the R F  gain control. In the 
AVC position, the receiver output remains con- 
stant regardless of the input variations over the 
AVC operating range. 

The BFO switch and BFO Pitch controls a r e  
used for unmodulated radio-telegraph code and 
.single sideband signals. The BFO switch is used 
to turn ON the Beat Frequency Oscillator, and 
operates independently of the AVC -Manual control 
setting. The BFO Pitch control is used to adjust 
the "beat note" on code signals and reinsert  the 
ca r r i e r  on single sideband reception. The Pitch 
control varies the BFO frequency approximately 
3 Kc each side of its center frequency of 455 Kc. 

2. AM RECEPTION 

Install the receiver a s  described in Section II 
and se t  the following controls a s  follows: 

Bandswitch -- Desired Band 
AvC / ~ a n u a l  - - AVC 
Limiter Switch -- OFF 
BFO Switch --  OFF 
Send/~eceive  -- Rec. 
SSB Switch ( rear )  -- OFF 
Phono Switch ( rear )  -- Radio 
Audio Selector -- Normal 
R F  Selectivity -- Non-xtal 
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Figure 3 - 2 .  GPR Receiver Connected To Sideband Slicer 

Loosen the dial locks counter -clockwise on 
both tuning controls. NOTE: The main tuning 
dial calibration will be accurate only if the band- 
spread tuning control i s  s e t  or locked to 100 on 
the logging scale. 

Turn the R F  gain control fully clockwise. 
This control turns the receiver power on and the 
dials will be illuminated. Set the bandswitch for 
the desired listening band and tune the receiver, 
by using the main tuning knob, a t  the same time 
advancing the audio gain control to a good listen- 
ing level. Adjust the Antenna Tune Control (lo- 
cated under the "S" meter)for  maximum deflec- 
tion on the "S" meter .  

To tune the receiver  over any amate? band 
proceed a s  follows: Set the main tuning dial s o  
that the desired amateur band appears under the 
fiduciary (located on the. logging scale)  and lock 
it; then turn the bandswitch to the operating i r e -  
quency range. Now tune the amateur band with 
the bandspread dial. 

When the received signal is accompanied by 
excessive background noise (other than igition or 
pulse type) increasing the R F  selectivity of the 
receiver will improve the signal-to-noise ratio. 
The selectivity should be increased up to the point 
that a phone signal becomes unintelligible. An a l -  
most  obliterated signal can sometimes be pulled 
through the noise hash and received 100% by the 
combined use of the R F  and Audio selectivity 
(1200 cycles peak and the Spread control s e t  to 
the wide position). 

If the signal being received is interfered 
with or heterodynes with an adjacent car r ie r :  
adjust the Phasing control to reduce the inter- 
ference. This control is s e t  a t  zero  for normal 
operation of the crystal  filter.  

3. C W  RECEPTION 

The receiver i s  placed in operation for the 
reception of unmodulated radiotelegraph code 
(CW) signals by turning ON the BFO but otherwise 
maintaining the same  operating controls a s  out- 
lined for AM reception. The unmodulated code 
signal is made audible by heterodyne action of 
the beat frequency oscillator with the IF signal. 
The BFO is s e t  a t  a frequency slightly different 
from the 455 Kc (IF), the difference being equal 
to the pitch of the audible note desired. 

First turn on the BFO and tune in a CW sig-  
nal, then adjust its frequency by means of the 
Pitch control to give a pleasing note, generally 
800 - 1200 cycles. This control may be used in 
either direction of the zero  marking to obtain an 
audible note. NOTE: CW reception can be ac-  
complished with AVC either on or off, but the ex- 
perienced opera tor will usually turn AVC off, r e  - 
t a rd  the R F  gain and increase the audio, somewhat 
in the same manner a s  reception of SSB signals. 

The use of the Audio Selectivity filter in the 
reception of CW signals can become quite ef- 
fective by placing the AUDIO SELECTOR switch 
in the 1200 cycle peak position, setting the AUDIO 
SPREAD control to "SHARP" and varying the 
BFO PITCH control until the desired signal is 
peaked. In most cases interfering signals will 
be greatly reduced in volume and almost com- 
pletely eliminated. 

4. SINGLE SIDEBAND RECEPTION 

Single sideband signals a r e  characterized by 
the lack of c a r r i e r ,  unintelligibility, and fluctua- 
tions of the S-meter. It i s  necessary, therefore, 
to  reinsert  the c a r r i e r  to obtain proper reception. 



This is done by turning on the BFO (if the injection 
is insufficient, increase the value of C59); or  by 
the use of a Sideband Slicer. Where the com- 
panion Signal Sideband Adapter, TMC Model GSB 
is used, reference should be made to the in- 
struction manual f o r  that unit. 

Tune in the single sideband signal for maxi- 
mum S-meter deflection. Turn the R F  Gain con- 
t ro l  down until signal is barely audible. Turn on 
the BFO and tune the Pitch control very slowly un- 
til reception becomes intelligible. Generally the 
Pitch control setting should be near zero.  If the 
signal is not intelligible after tuning the Pitch con- 
t ro l ,  r e se t  the control to the other side of the 
ze ro  point and repeat  the tuning procedure. In- 
creasing the RF gain control over the initial se t -  
ting will sometimes improve intelligibility. NOTE : 
Because of the slow tuning r a t e  on the Bandspread 

dial i t  i s  often possible to tune SSB signals by 
simply retarding the R F  gain, boosting the audio 
and setting the BFO pitch to zero. Rotating the 
Bandspread dial slowly will then bring in the 
station. 

5. S-METER 

The S-meter performs a dual function; it 
provides a visual means of accurately tuning the 
receiver to  the incoming signal, and i t  indicates 
the relative signal strength. The meter  i s  cali- 
brated in S units f rom 1 - 9, and to +40 db above 
S-9. The meter  calibration is adjusted s o  that a 
5 0 microvolt signal a t  the antenna terminals gives 
an S-9 reading a t  7 Mc. The S-meter calibration 
will be co r rec t  only if the R F  gain control is fully 
clockwise and the AVC/MAN switch is in the 
"AVC' ' position. 

SECTION IV 
ALIGNMENT 

1. GENERAL 

The circui ts  of the Model GPR-90 have been 
carefully aligned a t  the factory by experienced 
technicians using precision t e s t  equipment. Re - 
alignment of the receiver  should not be  attempted 
until a l l  other causes of faulty operation have 
been investigated. Alignment should not be  r e -  
quired unless the receiver has been tampered 
with or  some component part replaced in the 
stages containing tuned circuits.  Alignment should 
be made only by technicians familiar with com- 
munication rece ivers  and experienced with their 
alignment. 

2. EQUIPMENT REQUIRED 

Signal Generator accurately calibrated from 
100 Kc t o 3 1  Mc. 

AC vacuum tube voltmeter or  high impedance 
AC voltmeter with 100 volt range. 

Non-metallic alignment tool with small  metal 
tip, 600 ohm/lO watt load. 

The recommended method for  aligning the IF in- 
volves the use of a sweep frequency signal gen- 
erator  and an  oscilloscope. Since these instru- 
ments a r e  not usually available in  he average 
service shop, an alternate procedure will be given. 
Remove the dust cover over the tuning capacitor 
shield compartment by removing the knurled nuts. 
Couple the signal generator to the lug of the mid- 
dle section of the main tuning capacitor. See Fig- 
u r e  4 -1. Connect the oscillator to ground by means 
of a short  wire with alligator clips on each end. 
Connect the 600 ohm/lO watt load and the AC 
voltmeter ac ros s  the 600 ohm speaker terminals. 
Set the receiver  controls a s  follows: 

Bandswitch - .54 - 1.4 Mc 
AVC/Manual -Manual  
Limiter - Off 
BFO - Off 
S e n d / ~ e c .  - Rec. 
Audio Selector - Normal 
R F  Selectivity - See Text 
Audio Gain - Fully Clockwise 
R F  Gain - Fully Clockwise 
Main Tuning - Half Capacity 
Phasing Control - 0 

Pair  of headphones (optional). 

3. IF ALIGNMENT 

The low frequency IF should be aligned f irs t .  
Set the R F  selectivity to the non-xtal position 

and the signal generator frequency to 455 Kc 



TOP VIEW O F  CHASSIS SHOWING ALIGNMENT ADJUSTMENTS, TUBE LOCATIONS 
I 

AND RECEIVER CONNECTION T O  SIGNAL GENERATOR.  1 

Figure 4-1. Top View of Chassis 

modulated 30% at  400cycles. A pair of headphones 
may be used for monitoring purposes if desired. 
Adjust the signal generator output until some de- 
flection i s  noted on the output meter .  Peak the 
following IF transformers T8, T7, T6, T5, (TOP 
& BOTTOM) T4 (TOP) for maximum output (See 
Figure 4-1 and 4-2 for the location of these ad- 
justments). 

During alignment the signal generator output 
should be progressively reduced to prevent r e -  
ceiver overload. Now turn the R F  Selectivity 
control to the 2 Kc position and adjust the signal 
generator frequency for maximum meter  deflec - 
tion. In this way the signal generator frequency 
can be made to coincide with the 455 Kc crystal 
frequency in the receiver IF. The frequency of 
the signal generator should not be disturbed for 
the remainder of the 455 Kc IF and BFO align- 
ment. Again peak T8, T7, T6, T5, (TOP & BOT- 
TOM) T4 (TOP) and L20 for maximum output. 

5. BFO 

It i s  convenient to align the BFO a t  this point. 
Turn off the signal generator modulation and se t  

the BFO Pitch control to zero. Turn the BFO ON 
and adjust L22 for ze ro  beat. 

Set the Bandswitch to 5.4 - 9.6 Mc band. Set 
the signal generator to 3.955 Mc modulated 30% . 
at 400 cycles. Adjust the 2nd Converter coil, 
L19, until an output is indicated. Since adjust- 
ment of L19 permits the 3.5 Mc crystal controlled 
oscillator to operate over a small  frequency 
region, it must be se t  approximately inthe middle 
of this range for  stable operation. To determine 
stable oscillator operation momentarily turn the 
receiver off and on. If the receiver continues to 
operate af ter  interruption L19 i s  set correctly. 
Once the oscillator coil is adjusted to 3.5 Mc, 
adjust T3 (BOTTOM), T2 (TOP & BOTTOM) fo r  
maximum output. 

During this t e s t  use sufficient generator out- 
put, but not enough to overload the receiver. This 
completes the IF alignment. Remove the gener- 
ator leads from the tuning capacitor and the oscil- 
lator ground. Replace the dust cover over the 
tuning capacitor compartment. 

IN- 123 



I 

1 NOTE: 

BOTTOM VIEW OF CHASSIS SHOWING ALIGNMENT ADJUSTMENTS AND TUBE LOCATIONS 

Figure 4-2.  Bottom View of Chassis  

7. RF A L I G N M E N T  

The frequencies for  the R F  alignment and the 
location for  these adjustments a r e  shown in Fig-  
u r e  4-2.  The lowest frequency band is aligned 
f i r s t  followed by the next higher band. The align- 
ment  procedure for the broadcast  band will be 
described s o  that the remaining bands can be 
aligned in a s im i l a r  manner.  The signal gener-  
a to r  is coupled to  the 75 ohm unbalanced antenna 
terminals  of the rece iver .  See Figure 4-3. 

NOTE: The generator  output impedance should 
be subtracted f rom 75 ohms to obtain the proper 
antenna dummy res i s to r .  The s a m e  rece iver  
control set t ings should be used a s  in the c a s e  of 
IF alignment, except that the R F  selectivity is 
r e s e t  to non-xtal position and the Bandspread 
dial locked to 100 on the logging calibration. 

Set the Main Tuning dial and the signal gen- 
e ra tor  frequency to .56 Mc. The generator  should 
be modulated 30% a t  400 cycles  and the output 
mete r  connected a c r o s s  the output terminals .  
Adjust the oscillator slug L13 . f i rs t ,  using suf- 

ficient signal generator  output to obtain meter  
deflection, followed by L2 and L l  to obtain maxi- 
mum output. The generator output should be 
progressively decreased a s  the rece iver  sens i -  
tivity increases  with each tuned circuit .  The r e -  
ceiver and signal generator dials a r e  now s e t  to 
1.4 Mc: adjust C80, (I18 and the Antenna Tune 
Control,  in that o rde r  for maximum output. Re-  
peat the above procedure very carefully and until 
there  is no fur ther  improvement in sensitivity 
and frequency calibration. The remaining ranges 
a r e  aligned in a s imi la r  manner and a r e  l isted in 
the accompanying table. The image frequency 
listed for  each s ignal  frequency should be checked 
t o  ascer ta in  that the H F  oscillator i s  operating 
above the signal frequency. 

8. S-METER CAL IBRATION 

Set the range selector to Band 4 ,  AVC on, 
R F  selectivity to  non-xtal, R F  Gain maximum, 
signal genera to r  and receiver  Main Tuning dial 
t o  7 Mc. Apply 50 microvolts to the receiver  
antenna te rmina ls ,  tune the receiver  to  the signal 
and peak the Antenna Tune control fo r  maximum 



cieflection.NowadjustR50toobtainS-9deflection ac ros s the600ohmaud ioou tpu t load .Ground the  
on the S-meter. receiver to an external ground. Set the R F  Gain 

control to its minimum setting, the Audio Gain 
9. H U M  BALANCE ADJUSTMENT control to  i t s  maximum setting. Now adjust the 

Hum Balance control, R94, for minimum meter 
Connect a high impedance AC voltmeter with or  scope deflection. 

a 3 millivolt range or  a sensitive oscilloscope 

R g  - C A B L E  T E R N I N A T  

DUMMY A N T E N N A :  R = 75 -2 
2 

Band 

R E C E I V E R  

O N  N 
SIGNAL GENERATOR 

& 

o COAXIAL GABLE 

GENERATOR INTERNAL 

IMPEDANCE = R 3  

Figure 4-3. Signal Generator Connections for R F  Alignment 

TABLE ' 4-1. ALIGNMENT DATA 

Signal Generator 
& Receiver Dial 

Setting 

C82 I C19 I C10 Ant I 
Tune 

* Use sufficient generator output. 

Image Frequency 
Appears On Signal 

Generator Dial * 
Adjust For  Maximum 
Output In Order Given 

RF OSC MIXER 



SECTION V 
SERVICE AND TEST DATA 

from the power socket; al l  control setting left in 
the same position a s  in the voltage measurements. 

1. VOLTAGE MEASUREMENTS 

Control Settings : - 

3. PERFORMANCE D A T A  R F  Gain - Fully Clockwise 
A~C/Manua l  - AVC 
Limiter - OFF 
BFO - ON 
SEND/R~C.  - Rec. 
Range Selector - See Chart  
Audio Selector - Nor ma1 

Measurements takenfrom prototype receiver. 

4. O P E R A T I N G  C O N D I T I O N S  

Power source 115 volt, 60 cycles. 

Standard audio output 2 watts into 600 ohms. Receiver power cord plugged into 115 volt 
line, 50-60 cycles and measurements made with 
Hewlett-Packard Vacuum Tube Voltmeter Model 
410B. 

Dummy antenna impedance 75 ohms. (From 
this value should be  subtracted the generator im- 
pedance.) See Figure 4.-3. 

NOTE: The voltage and resistance values 
shown in the charts  a r e  representa-  
tive values taken on a prototype r e -  
ceiver and +lo% variation is to be 
expected. 

R F  Gain Control - Fully Clockwise 
Audio Gain Control - Fully Clockwise 
Limiter - Off 
AvC /Manual - Manual 
S e n d / ~ e c .  - Rec. 
Audio Selector - Normal 
BFO - Off 
Bandswitch - .54 - 1.4 Mc 
Main Tuning Capacitor - Half Open 

2. RESISTANCE MEASUREMENTS 

For this measurement, pull the line cord 

TABLE 5-1. VOLTAGE D A T A  

RANGE 
SELECTOR 

S O C K E T  P I N  N U M B E R S  
TUBE 

Continued on page 5 -2 

5-1 



Continued from page 5- 1 
- - - - 

RANGE 
SELECTOR 

S O C K E T  P I N  N U M B E R S  
TUBE 

CAL ON 

TABLE 5-2. RESISTANCE D A T A  

TUBE 

V1 6AB4 

V2 6CB6 

V3 6AU6 

V4 6BE6 

V5 6BA6 

V6 6BA6 

V7 6BA6 

V8 6BA6 

V9 6AL5 

V10 12AX7 

V11 6V6 

V12 6AG5 

V13 6AG5 

V14 5U4-G 

V15 OA2 

V16 6CB6 

K=1,000 

RANGE 
SELECTOR 

S O C K E T  P I N  C O N N E C T I O N S  

9.4 - 17.8 MC 

1.4 - 3.3 MC 

1.4 - 3.3 MC 

9.4 - 17.8  MC 

1.4 - 3.3 MC 

CAL ON 



TABLE 5-3. I F  BANDWIDTH AT 455 KC 

BANDWIDTH CONTROL 
SETTING 
- 

* .25 Kc (Xtal Phase-0)  

* .5 Kc (Xtal Phase-0) 

3: 1.0 Kc (Xtal Phase-0)  

*t 1.5 Kc (Xtal Phase-0)  

** 2.0 Kc (Xtal Phase  -0) 

** Non -Xtal 

6 DB 
2 X INPUT 

60 DB 
1000 INPUT 

* Signal Generator modulated 100 cycles  a t  30%. 
** Signal Generator modulated 400 cycles a t  30%. 

I F  Sensitivity a t  f i r s t  mixer  gr id  V3, non-xtal. 
455 Kc - - -  25 to 50 microvolts.  

3.955 Mc ---20 to  50 microvolts.  

TABLE 5-4. RF SENSITIVITY 

3 0 %  M o d u l a t i o n  - -  4 0 0  C y c l e s  I 
MICROVOLT INPUT FOR 

MICROVOLT INPUT FOR 10 DB SIGNAL TO NOISE IMAGE 
2 WATT OUTPUT RATIO RATIO 

Data taken f r o m  prototype rece iver .  

5 -3 



5 MEG 

AUDIO FIDELITY 
W 

w INPUT TO J 3 AND AUDIO GAIN CONTROL MAXIMUM 
OUTPUT MEASURED ACROSS 6 0 0  OHM LOAD 

- - 
2 3 4 6 6 7 8 9  1 2 3 4 5 6 7 8 9 1  2 3 4 5 6 7 8 9 1  

100 1000  10 000 
FREQUENCY IN CYCLES PER SECOND 

Figure 5-1. Audio Fidelity Curves 

Figure 5-2. IF Selectivity Curves  



ADDENDUM 

The pilrpose of this  aadendum is to  c rea te  a bet ter  understanding of the rece iver  and thereby per -  
mit a more  efficient operation. 

Added paragraph 10 of Section 2 is a s  follows: 

10. CALIBRATGR 

The c rys ta l  cal ibrator  i s  a source  of 100 Kc marke r  signals of sufficient magnitude t o  check 
the dial  calibration and provides 100 Kc harmonics  up t o  35  Mc. 

Add to  paragraph 1 sub-paragraph 4 Section 3  the following: 

Band 
(me te r s )  

Freq. 
Mc 

Total  Spread 
degrees  

Total  
Divisions 

Added paragraph 10 and 11 of Section 4 i s  a s  follows: 

10. CALIBRATCR FREQUENCY ADJUST 

With an  antenna connected to  the ,receiver and the BFO "ON", tune in WWV a t  2.5 Mc, 5  Mc 
o r  10 Mc. Set the CAL-OFF switch t o  CAL. The frequency adjust control (C106) should then be 

varied until z e r o  beat is accomplished. The cal ibrator  is now in resonance with WWV, National 
Bureau of Standards. 

11. RECEIVER CALIBRATICN 

Set the controls a s  follows: BFO "0N";AVC-Manualto "AVC"; BANDSPREAD dial  a t  loo.& 
the log scale .  Turn the MAIN TUNING dial through i t s  range. A z e r o  beat will be heard every 
100 Kc. This  may be done on any of the s i x  MAIN TUNING bands. The BANDSPREAD dia l  is 
checked in a s im i l a r  manner  except that the MAIN TUNING dial i s  f i r s t  s e t  a t  the p roper  band s e t  
point on i t s  dial. The BANDSPREAD dial  may then be tuned and at every 100 Kc a z e r o  beat will 
be obtained. 

ADD 1 -  GPR 1-57 



5. ELECTRICAL PARTS LIST 

SYM. DESCRIPTION 

CAPACITOR, fixed: ceramic;  . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic;  . O 1  
rnfd, (GMC) 500 wvdc,disc. type. 

CAPACITOR, fixed: ceramic;  5 
mmfd, *0.25 mmfd, 500 wvdc. 

CAPACITOR, fixed: ceramic;  5 
mmfd, k0.25 mmfd, 500 wvdc. 

CAPACITOR, fixed: ceramic;  47 
mmfd, *lo%, 500 wvdc, 

CAPACITOR, fixed: ceramic;  .O1 
mfd, (GMC) 500 wvdc, disc.type. 

CAPACITOR, fixed: ceramic;  . O 1  
mfd, (GMC) 500 wvdc,disc. type. 

CAPACITOR, variable: a i r ;  3 
sections; # 1  8-9.7 mmfd, #2 8- 
9.7 mmfd, #3 7-7.5 mmfd. 

CAPACITOR, variable: a i r ;  3 
sections; # 1 8.5-135 rnmfd, #2 
10.5-189 mmfd. 

CAPACITOR, variable, a i r ;  
2.3-15 mmfd. 

CAPACITOR, fixed: ceramic; .O! 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: mica; 1600 
mmfd, +I%, 500 wvdc; char  D. 

CAPACITOR, fixed: mica; 270 
ohms, *2%, 500 wvdc; char.  C. 

CAPACITOR, fixed: ceramic;  5 
mmfd, t0.25 mmfd; 500 wvdc. 

CAPACITOR, fixed: ceramic; . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic;  . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, variable: mica; 
2.7 -30 mmfd, # 1 section. 

FUNCTION & LOCATION 

Cath. Bypass 
v 1  

AVC Bypass 
v 1  

Inter stage Coupling 
L4 

Intersta ge Coupling 
L5 

Inter stage Coupling 
L6 

B+ Bypass 
SIB 

AVC Bypass 
L6 

Band Spread 

Main Tuning 

Ant. Tuning 

Cathode Bypass 
v 2  

Screen Bypass 
v 2  

R F  Plate  Tank 

R F  Plate Tank 
L8 

k t e r s t a g e  Coupling 
L11 

B+ Bypass 
S 1D 

B+ Bypass 
S 1D 

Mixer Tr immer  
L7 

TMC PART NO. 



SYM. 

C 19 

C20 

C2 1 

C22 

C23 

C24 

C25 

C26 

C27 

C28 

C29 

C30 

C31 

C32 

C33 

C34 

C35 

C36 

C37 

DESCRIPTION FUNCTION & LOCATION TMC PART NO. 

CAPACITOR, variable: mica; 
2.7 -30 mmfd, #2 section. 

CAPACITOR, variable: mica; 
2.7-30 mmfd, #3 section. 

CAPACITOR, variable: mica; 
2.7-30 mrnfd, #1 section. 

CAPACITOR, variable: mica; 
2.7 -30 mmfd, #2 section. 

CAPACITOR, variable: mica; 
2.7 -30 mmfd, #3 section. 

CAPACITOR, fixed: ceramic;  .O1 
rnfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic;  . O 1  
mfd, (GMC) 500 wvdc, disc.type. 

CAPACITOR, fixed: ceramic;  . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: mica; 180 
mmfd, +2%; 500 wvdc, char  D. 

CAPACITOR, fixed: mica; 1000 
mmfd, *2%; 500 wvdc. 

CAPACITOR, fixed: ceramic;  . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic;  .01 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic;  -01 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic;  120 
m'mfd, *lo%, 500 wvdc. 

CAPACITOR, fixed: mica; 220 
mmfd, +2%, 500 wvdc, char  D. 

CAPACITOR, fixed: mica; 200 
mmfd, *2%, 500 wvdc, char  D. 

CAPACITOR, fixed: mica; 200 
mmid, +2%, 500 wvdc, char  D. 

CAPACITOR, fixed: ceramic;  .01 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic;  . O i  
mfd, (GMC) 500 wvdc, disc. type. 

Mixer T r immer  
L8 

Mixer T r immer  
L9 

Mixer T r i m m e r  

Mixer T r immer  

Mixer T r immer  

Grid Return 
Bypass 

Cathode Bypass 

Screen Bypass 

IF  Tank 

I F  Tank 

B+ Bypass 

B+ Bypass 

Screen Bypass 

Grid Coupling 

Osc. Tank 

I F  Tank 

I F  Tank 

B+ Bypass 

Screen Bypass 



SYM. 

C38 

C39 

C40 

C4 1 

C42 

C43 

C44 

C45 

C46 

C-27 

C48 

C43 

C50 

C51 

C 52 

C53 

C54 

C55 

C56 

C57 

DESCRIPTION 

CAPACITOR, fixed: ceramic; . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: mica; 220 
mmfd, *2%, 500 wvdc, char  D. 

CAPACITOR, fixed: ceramic;  . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: mica; 2400 
mmfd, t2%, 500 wvdc, char D. 

CAPACITOR, variable: a i r ,  
2.8-11 mmfd, one section. 

CAPACI_TOR, fixed: mica; 5 
mmfd, *20%,500 wvdc, char C. 

CAPACITOR, fixed: mica; 300 
mrnfd, *2%, 500 wvdc, char D. 

CAPACITOR, fixed: ceramic;  . O 1  
mfd, (GMC) 500 w d c . ,  disc. type. 

CAPACITOR, fixed: ceramic;  . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic;  . O 1  
mfd, (GMC ) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic;  . O 1  
mfd, (GMC) 500 wvdc, .disc. type. 

CAPACITOR, fixed: mica; 1000 
~ n m f d ,  +2%, 500 w d c ,  char D. 

CAPACITOR, fixed: ceramic; .01 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: mica; 1000 
mmfd, *2%, 500 wvdc, char D. 

CAPACITOR, fixed: ceramic;  . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic;  -01 
rnfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; . O 1  
mfd, (GMC) 500 wvdc, disc type. 

CAPACITOR, fixed: ceramic;  1000 
mmfd, *2%, 500 wvdc, char D. 

CAPACITOR, fixed: ceramic;  . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; 47 
mmfd, *10%,500 wvdc. 

FUNCTION & LOCATION 

B+ Bypass 
S1A 

IF  Tank 
P/O T5 

B+ Bypass 
T5 

IF Tank 
P/O T5 

Xtal Phasing 
Y1 

Xtal Fi l ter  

Xtal F i l te r  Load 

Grid Coupling 
V6 

Cathode Bypass 
V6 

AVC Return 
V6 

Screen Bypass 
V6 

IF  Tank 
P/O T6 

B+ Bypass 
T6 

I F  Tank 
P/O T6 

AVC Bypass 
T6 

Cathode Bypass 
v 7  

Screen Bypass 
v 7  

IF  Tank 
P/O T7 

B+ Bypass 
v 7  

IF  Output 
V8 

TMC PART NO. 

CC-100-16 

CM109D2200G 

CC-100-16 

CM109D2401G 

CT-105-1 

CM15C050M 

CM109D3000G 

CC-100-16 

CC-100-16 

CC-100-16 

CC-100-16 

CM109D1001G 

CC-100-16 

CM109D1001G 

CC-100-16 

CC -100-16 

CC-100-16 

CM109D1001G 

CC -100-16 

CC2 1SL47OK 



SYM. DESCRIPTION FUNCTION & LOCATION TMC PART NO. 

CAPACITOR, fixed: ceramic; 1000 
mmfd, 52%) 500 wvdc, char D. 

CAPACITOR, fixed: ceramic; 15 
mmfd, +5%, 500 wvdc. 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc type. 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc type. 

CAPACITOR, fixed: ceramic; 1000 
mmfd, +2%, 500 wvdc, char D. 

CAPACITOR, fixed: c-eramic; .01 
mfd, (GMC) 500 wvdc, disc type. 

CAPACITOR, fixed: ceramic; 1000 
mmfd, +2%, 500 wvdc, char D. 

CAPACITOR, fixed: ceramic; 220 
mmfd, 510%) 500 wvdc. 

CAPACITOR, fixed: ceramic; 220 
mmfd, +lo%,  500 wvdc. 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; 51 
mmfd, *2%, 500 wvdc. 

CAPACITOR, fixed: moulded 
plastic; .05 mfd, +40 -20% 400 
wvdc. 

CAPACITOR, fixed: ceramic; .O1 
rnfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; 5000 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; .02 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; 5000 
mmfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: electrolytic; 
25 mfd, +lo%, 500 wvdc. 

IF  Tank 

BFO Injection 

Cathode Bypass 

Screen Bypass 

I F  Tank 

B+ Bypass 

IF Tank 

R F  Fil ter  

Rr' Fi l ter  

Noise Limiter Bypass 

AVC Coupling 

AVC Time Constant 

Cathode Bypass 

Grid Coupling 

Low Pass  Fil ter  

Audio Peak Fil ter  

Audio Peak Filter 

Plate Grid Coupling 

Cathode Bypass 



SYM. 

C77 

C78 

C79 

C 80 

C81 

C 82 

C 83 

C 84 

C 85 

C 86 

C87 

C88 

C89 

C 90 

C91 

C 92 

C 93 

C 94 

C 95 

C 96 

DESCRIPTION 

CAPACITOR, fixed: electrolytic; 
20 mfd, 250 wvdc. 

CAPACITOR, fixed: ceramic; 47 
mmfd, +5%, 500 wvdc. 

CAPACITOR, fixed: mica; 430 
mmf, *I%, 500 wvdc, char D. 

CAPACITOR, variable: air ;  
2.7-19.6 mmfd, 500 wvdc. 

CAPACITOR, fixed: mica; 1090 
mmfd, *I%, 500 wvdc. 

CAPACITOR, variable: air ;  
2.7-19.6 mmfd, 500 wvdc. 

CAPACITOR, fixed: ceramic; 750 
mmfd, *5%, 500 wvdc. 

CAPACITOR, variable: air; 
2.7-19.6 mmfd, 500 wvdc. 

CAPACITOR, fixed: ceramic; 91 
mmfd, *5%, 500 wvdc. 

CAPACITOR, fixed: ceramic; 4.7 
mmfd, *5%, 500 wvdc. 

CAPACITOR, variable: air ;  
2.7-19.6 mmfd, 500 wvdc. 

CAPACITOR, fixed: ceramic; 330 
mmfd, *5%, 500 wvdc. 

CAPACITOR, variable: a i r ,  
2.7-19.6 mmfd, 500 wvdc. 

CAPACITOR, variable: air ;  
2.7-19.6 mmfd, 500 wvdc. 

CAPACITOR, fixed: ceramic; 4.7 
mmfd, *5%, 500 wvdc. 

CAPACITOR, fixed: ceramic; 390 
mmfd, *5%, 500 wvdc. 

CAPACITOR, fixed: ceramic; 47 
mrnfd, *5%, 500 wvdc. 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc. type. 

FUNCTION & LOCATION 

B+ Bypass 
V 14 

Osc. Injection HFO 

OSC. Padder 

Osc. Trimmer 

Osc. Padder 

Osc. Trimmer 

Osc. Padder 

Osc. Trimmer 

Osc. Padder 

Osc. Tank 

Osc. Trimmer 

Osc. Padder 

Osc. Trimmer 

Osc. Trimmer 

Osc. Tank 

Osc. Padder 

Grid Coupling 

Plate Return 

Screen Bypass 

BA Bypass 

TMC PART NO. 

CE-103-5 

CC2 1UJ47OJ 

CM20D43 1F 

CB-122-4 

CM20D109lF 

CB-122 -4 

CC45UJ751J 

CB - 122 -4 

CC35CG910J 

CC20U J4R7C 

CB-122-4 

CC45SH331J 

CB-122-4 

CB - 122 -4 

CC2OU J4R7C 

CC45SH391J 

CC2 1UJ47OJ 

CC-100-16 

CC-100-16 

CC-100-16 



SYM. 

C 97 

C98 

C99 

C 100 

C101 

C 102 

C 103 

C 104 
A,B 

C 105 
A,B 

C 106 

C 107 

C 108 

C 109 

CllO 

C l l l  

C 112 

C113 

C 114 

C 115 

DESCRIPTION 

CAPACITOR, fixed: moulded 
plastic; .05 rnfd, +40 -20%) 
400 wvdc. 

CAPACITOR, fixed: mica; 1500 
mmfd, *2%, 500 wvdc. 

CAPACITOR, variable: a i r ,  
2.9-35 mmfd. 

CAPACITOR, fixed: ceramic; 220 
mrnfd, + lo%,  500 wvdc. 

CAPACITOR, fixed: ceramic; . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; . O 1  
rnfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: electrolytic; 
40-40 mfd, 450 wvdc. 

CAPACITOR, fixed: ceramic; . O 1  
rnfd, each section, (GMC) 500 
wvdc, disc type. 

CAPACITOR, variable: a i r  dielec - 
t r ic;  one section, nineteen plates 
3.2 to 50 mmfd,, 500 wvdc. 

CAPACITOR, fixed: ceramic; . O 1  
mfd, (GMCI) 500 wvdc, disc type. 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; 5 
mrnfd, +0.25 mmfd, 500 wvdc. 

CAPACITOR, fixed: ceramic; . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; . O 1  
rnfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; 6.8 
mmfd, +5%, 500 wvdc. 

CAPACITOR, fixed: ceramic; 22 
mrnfd, +lo%, 500 wvdc. 

FUNCTION & LOCATION 

R F  Gain Bypass 
R81 

BFO Tank 
P/O L22 

BFO Pitch 
P/O L22 

Grid Coupling 
P/O L22 

Screen Bypass 

B+ Bypass 

AC Line Bypass 
/ - 

B+ Fil ter  

Filament Bypass 

x ta l  Adj. 

Filament Bypass 

AC Line Bypass 

Inter stage Coupling 

DC Blocking 

B+ Bypass 

B+ Bypass 

B+ Bypass 

Osc. Tank 

Inter stage Coupling 

TMC PART NO. 



SYM. DESCRIPTION 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: mica; 150 
mmfd, i2%, 500 wvdc. 

CAPACITOR, fixed: mica; 150 
mmfd, *2%, 500 wvdc. 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; . O 1  
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; 1.0 
mmfd, i . 5  mmfd, 500 wvdc. 

CAPACITOR, fixed: ceramic; 2.2 
mmfd, lt.5 mmfd, 500 wvdc. 

CAPACITOR, f i ~ e d :  mica; 1000 
mmfd, +lo%, 500 wvdc. 

CAPACITOR, fixed: ceramic; 10 
mmfd, +5%, 500 wvdc. a 

CAPACITOR, fixed: ceramic; 6.8 
mmfd, *5%, 500 wvdc. 

CAPACITOR, fixed: ceramic; 750 
mmfd, t5%, 500 wvdc. 

CAPACITOR, fixed: ceramic; 180 
mmfd, *5%, 500 wvdc. 

CAPACITOR, fixed: ceramic; 220 
mmfd, i5%, 500 w d c .  

CAPACITOR, fixed: ceramic; 100 
mmfd, t5%, 500 wvdc. 

CAPACITOR, fixed: ceramic; 390 
mmfd, +5%, 500 wvdc. 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; .O1 
mfd, (GMC) 500 wvdc, disc. type. 

CAPACITOR, fixed: ceramic; .O1 
mfd., +80 -20%, 500 wvdc; 
disc type. 

FUNCTION & LOCATION 

Grid Bias 
v10 

Inter mod. Filter 
v 1  

Intermod. Fil ter  
v1 

Filament Bypass 
v 12 

B+ Bypass 
L4 

B+ Bypass 
v 12 

Temp. Compensator 
v 12 

Temp. Compensator 

DC Blocking 

Osc. Tank 

Osc. Tank 

Osc. Padder 

Osc. Padder 

Osc. Padder 

Osc. Padder 

Osc. Padder 

Filament Bypass 

Filament Bypass 

Cathode Bias 
Cap., 

TMC PART NO. 



-- 

SYM. DESCRIPTION 

CAPACITOR, fixed: ceramic; . O 1  
mfd., +80%-20%, 500 wvdc; disc 
type. 

CAPACITOR, fixed: ceramic; 150 
mmfd., +lo%, 500 wvdc. 

CAPACITOR, fixed: ceramic; 8 
mmfd., i2%, 500 wvdc. 

CAPACITOR, fixed: mica; 110 
mmfd., *2%, char. E; 500 wvdc. 

CAPACITOR, fixed: mica; 56 
mrnfd., t2%, char. E; 500 wvdc. 

CAPACITOR, fixed: mica; 56 
mmfd., +256, char. E; 500 wvdc. 

CAPACITOR, fixed: mica; 110 
mmfd., t2%, char. E; 500 wvdc. 

CAPACITOR, fixed: mica; 68 
mmfd., +2%, char. E; 500 wvdc. 

CAPACITOR, fixed: mica; 68 
mmfd., i2%, char. E; 500 wvdc. 

STRIP, terminal: feed-thru; four 
6-32 binder head machine screws 
with solder lugs. 

STRIP, terminal: feed through; 
five 6-32 binder head screws 
with solder lugs. 

FUSE, cartridge: 2 amp., AGC 
type 

LAMP, incandescent: 6-8 volts; 
250 ma DC, bayonet base, frosted. 

LAMP, incandescent: 6 -8 volts; 
250 ma DC, bayonet base, frosted. 

LAMP, incandescent: 6-8 volts; 
250 ma DC, bayonet base. 

JACK, tip: electrical;  dual con- 
tact;  phono type. 

JACK, telephone: normally closed. 

RECEPTACLE, female: 2 prong; 
125 v, a t  15 a; 250 v, a t  10 a. 

FUNCTION & LOCATION 

Screen Coupling 
Cap., V 16 

Screen Bypass 
Cap. V 16 

Xtal Cal. Output 
C oupling 

P/O Low Pass  
Fi l ter  

P/O Low P a s s  
Filter 

P/O Low P a s s  
Filter 

P/O Low P a s s  
Filter 

P/O Low P a s s  
Fi l ter  

P/O Low P a s s  
Filter 

Terminal 
Connections 

Term. Connections 

Line Fuse 

Dial Light 

Dial Light 

Meter Light 

I F  Output Phono 
Input 

Phones 

115 v. Source 

TMC PART NO. 

TM- 116 -5 

BI-101-44 (AF) 

BI-101-44 (AF) 



SYM. DESCRIPTION 

CONNECTOR, receptacle: e lec t r i  - 
cal ;  female; two prong; polarized; 
one 5/32 in. dia. pin hole and one 
1/8 in. dia. pin hole. 

TRANSFORMER, RF: tuned; ,535 
to  1.45 Mc; p r ima ry ,  17.5 micro-  
henr ies ,  c.8 microhenries  , Q=45; 
secondary,  195 microhenries ,  clO 
microhenr ies ,  Q=60. 

TRANSFORMER, RF: tuned; 1.43 
to  3.3 Mc; p r ima ry ,  32.5 micro-  
henr ies ,  c1.6 microhenr ies ,  Q=40; 
secondary,  27.5 microhenries ,  
51.4 microhenr ies  , Q=90. 

TRANSFORMER, RF: tuned; 3.2 to  
5.6 Mc; p r ima ry ,  190 microhen- 
r i e s ,  59.5 microhenries ,  Q=50; 
secondary,  9.7 microhenries ,  
+.048 microhenr ies ,  Q=85. 

COIL, RF: tuned; 5.4 t o  9.6 Mc; 3.4 
microhenr ies ,  55%, Q=120. 

COIL, RF: tuned; 9.4 t o  17.8 Mc; 
1.1 microhenr ies ,  *5%, Q=110. 

TRANSFORMER, RF: tuned; 17.3 to  
3 1.5 Mc; .3 microhenr ies ,  Q=115; 
tapped a t  1- l /4  turns .  

TRANSFORMER, RF: tuned; .53 5 to  
1.45 Mc; p r ima ry ,  280 micro-  
henries,  k14 microhenries ,  Q=50; 
secondary, 195 microhenries ,  *10 
microhenries ,  Q=60. 

TRANSFORMER, RF:  tuned: 1.43 to  
3.3 Mc; p r ima ry ,  94 microhenries ,  
c5 microhenr ies ,  Q=40; secondary,  
27.5 microhenr ies ,  51.4 micro-  
henries ,  Q=90. 

TRANSFORMER, RF:  tuned: 3.2 to  
5.6 Mc; p r ima ry ,  9 microhenries ,  
*5%, Q=55; secondary,  9.7 micro-  
henr ies ,  +5%, Q=85. 

TRANSFORMER, RF:  tuned; 5.4 to 
9.6 Me; p r imary ,  5 microhenries  , 
+ .25 microhenr ies ,  Q=78; second- 
a r y ,  3.4 microhenr ies ,  lt.2 micro-  
henries ,  Q= 120. 

FUNCTION & LOCATION 

Relay 

Antenna Coil,  
Band 1 

Antenna Coil,  
Band 2 

Antenna Coil, 
Band 3 

Antenna Coil, 
Band 4 

Antenna Coil,  
Band 5 

Antenna Coil,  
Band 6 

R F  Coil, 
Band 1 

R F  Coil, 
Band 2 

R F  Coil, 
Band 3 

R F  Coil, 
Band 4 

- 

ThlC PART NO. 



SYM. DESCRIPTION 

COIL, RF: tuned: 9.4 t o  17.8 Mc; 
1.1 microhenries ,  ~ 0 5  micro-  
henr ies ,  Q=115. 

TRANSFORMER, RF: tuned; 17.3 
to  3 1.5 Mc; .3 microhenries ,  
Q=115. 

TRANSFORMER, RF: tuned; ,990 
t o  1.905 Mc; 111 microhenries ,  
*5 microhenries ,  Q=95, tapped a t  
71 microhenries ,  h4 micro-  
henr ies ,  Q=85. 

TRANSFORMER, RF: tuned; 1.885 
t o  3.755 Mc; 20.5 microhenries ,  
~1 microhenry,  &=loo,  ~ 5 ,  tap- 
ped a t  13.5 microhenries ,  1.6 
microhenr ies ,  Q=90, ~ 5 .  

TRANSFORMER, RF: tuned; 3.655 
t o  6.055 Mc; 8.2 microhenries ,  
t.4 microhenries ,  Q=100, ~ 8 ;  
tapped a t  5.5 microhenries ,  k.25 
microhenries ,  Q=85, %6. 

TRANSFORMER, RF: tuned: 9.355 
t o  13.555 Mc; 1.66 microhenries ,  
*.08 microhenries ,  Q=80, tapped 
a t  1.12 microhenries ,  &.05 micro-  
henr ies ,  Q=75. 

TRANSFORMER, RF: tuned; 13.3 55 
t o  24.755 Mc; .76 microhenries ,  
k.08 microhenries ,  Q=225; tapped 
a t  .50 microhenries ,  +.05 micro-  
henries .  

TRANSFORMER, RF: tuned; 21.255 
t o  35.455 Mc; .25 microhenries ,  
5.03 microhenries ,  Q=145; tapped 
a t  1- 1/4 turns.  

TRANSFORMER, RF: tuned; 7.2 
microhenr ies ,  c5%, Q=110. 

COIL,  RF: tuned; 250 microhenries ,  
610 m i c r ~ h e n r i e s ,  Q=80. 

COIL, peaking: fixed: 700 milli-  
henr ies ,  *5%, Q=55, &lo%. 

TRANSFORMER, RF: tuned; 75 
microhenr ies ,  ~4 microhenries ,  
Q=80; tapped a t  33 microhenries ,  
k1.5 microhenries.  

- 

FUNCTION & LOCATION 
- 

R F  Coil,  
Band 5 

R F  Coil,  
Band 6 

Osc. Coil, 
Band 1 

Osc. Coil, 
Band 2 

Osc. Coil ,  
Band 3 

Osc. Co i l ,  
Band 4 

Osc. Coil, 
Band 5 

Osc. Coil ,  
Band 6 

2nd Converter  
& Oscil la tor  

Crys ta l  F i l t e r  
Load, S2B 

Fi l t e r  Audio 
Spread, S5 

BFO 

TMC PART NO. 



SYM. DESCRIPTION 

REACTOR, f i l ter :  11.4 henries, 
125 ma. max. current ;  DC res .  
approx. 250 ohms; insulated for  
2500 volts RMS. 

Not Used. 

COIL, RF: 200 microhenries; 
wound on r e s i s to r ,  RC30GF822K. 

COIL, RF: fixed; 128 microhenries, 
*lo%, &=loo. 

COIL, RF: fixed; 128 microhenries, 
&lo%, &=loo. 

COIL, RF: fixed; 26.4 micro- 
henries, +5%, Q=l10. 

COIL, RF: fixed; 13.2 micro- 
henries, *5%, Q=l10. 

COIL, RF: fixed; 26.4 micro- 
henries, *5%, Q=110. 

COIL, RF: fixed; 128 micro- 
henries, +lo%, Q=100. 

COIL, RF: fixed; 5.57 micro- 
henries, k.25 microhenries, 
Q=120, 

COIL, RF: fixed; 5.57 micro- 
henries, ~ 2 5  microhenries , 
Q=120. 

COIL, RF: fixed; 5.57 micro- 
henries, k.25 microhenries, 
Q=120. 

COIL, RF: fixed; 3.03 micro- 
henries, *. 15 microhenries, 
Q=llO. 

METER, "S" type: white and red 
illuminated dial. 

CONNECTOR, plug: electrical male; 
two prong; polarized; one 5/32 in. 
dia. pin, one 1/8 in. dia. pin. 

SHIELD, electr ical  connector: 5/8 
in. 0.d. x 11/16 in. lg.; with liner. 

CONNECTCR, plug: electrical;  eight 
pin, octal; polarized; with associ- 
ated wiring. 

RESISTOR, fixed: composition; 
220 ohms, _+lo%; 1/2 watt. 

FUNCTION & LOCATION 

High Voltage 
Fi l ter  

R F  Choke, 
v 4  

B+ Choke, 
S 1A 

B+ Choke, 
S 1A 

Intermod. Fi l ter ,  
v1 

Intermod. F i l te r ,  
V l  

Intermod. F i l t e r ,  
V l  

R F  Choke, 
v 12 

P/O Low P a s s  
F i l te r  

P/O Low Pass  
F i l te r  

P/O Low Pass  
F i l te r  

P/O Low P a s s  
F i l te r  

"S" Meter 

Relay Plug 

AC Operation 
Plug 

Cathode Bias 
Res., V1 

TMC PART NO. 

MR-107 

PL-123 

PL- 124 

A- 102 1 



SYM. DESCRIPTION 

RESISTOR, fixed: composition; 
100,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
4700 ohms, *5%; 1/2 watt. 

RESISTOR, fixed composition; 
22,000 ohms, *5%; 1 watt. 

RESISTOR, fixed: composition; 
15,000 ohms, *5%; 1 watt. 

RESISTOR, fixed: composition; 
4700 ohms, *lo%; 1 watt. 

RESISTOR, fixed: composition; 
100,000 ohms, +lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
22 ohms, +lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
39 ohms, + 10%; 1/2 watt. 

RESISTOR, fixed: composition; 
220 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
56,000 ohms, tlO%; 1/2 watt. 

RESISTOR, fixed: composition; 
1000 ohms, +lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
15,000 ohms, t5%; 2 watt. 

RESISTOR, fixed: composition;. 
4700 ohms, t10%; 1/2 watt. 

RESISTOR, fixed: composition; 
22 ohms, + 10%; 1/2 watt. 

RESISTOR, fixed: composition; 
100,000 ohms, t 10%; 1/2 watt. 

RESISTOR, fixed: composition; 
100 ohms, ,595; 1/2 watt. 

RESISTOR, fixed: composition; 
330 ohms, 4 0 % ;  1/2 watt. 

RESISTOR, fixed: composition; 
2700 ohms, +lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
150,000 ohms, +lo%; 1/2 watt. 

FUNCTION & LOCATION 

AVC Bias 

Plate Load 

Plate Load 

Plate Load 

B+ Decoupling 

AVC Bias 

Parasitic Supp. 

Degeneration 

Cathode Bias 

Screen Load 

Plate Load 

Plate Load 

B+ Bypass 

Parasitic Supp. 

Grid Bias 

Osc. Injection 

Degeneration 

Cathode Bias 

Screen Load 

TMC PART NO. 



SYM. 
- -  -- 

DESCRIPTION 

RESISTOR, fixed: composition; 
4700 ohms, +lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
10,000 ohms, *lo%, 1/2 watt. 

RESISTOR, fixed: composition; 
47 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
150 ohms, *5%; 1/2 watt. 

RESISTOR, fixed: composition; 
15,000 ohms, +5%; 1/2 watt. 

RESISTOR, fixed: composition; 
47 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed : composition; 
510 ohms, *5%; 1/2 watt. 

RESISTOR, fixed: composition; 
100,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
12,000 ohms, 510%; 1/2 watt. 

RESISTOR, fixed: composition; 
390,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
6800 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
10 ohms, 15%; 1/2 watt. 

RESISTOR, fixed: composition; 
10 ohms, *5%; 1/2 watt. 

RESISTOR, fixed: composition; 
22 ohms, +5%; 1/2 watt. 

RESISTOR, fixed: composition; 
100 ohms, *5%; 1/2 watt. 

RESISTOR, fixed: composition; 
22 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
1 megohm, 110%; 1/2 watt. 

RESISTOR, fixed: composition; 
100,000 ohms, 110%; 1/2 watt. 

RESISTOR, fixed: composition; 
220 ohms, +5%; 1/2 watt. 

RESISTOR, fixed: composition; 
56,000 ohms, *lo%; 1 watt. 

FUNCTION & LOCATION 

B+ Decoupling 
T4 

Screen Load 
v 4  

Parasi t ic  Suppressor 
v 4  

Cathode Bias 
v4 

Grid Leak 
v 4  

Parasitic Suppressor 

Cathode Bias 

Screen Load 

B+ Decoupling 

Shunting 

B+ Decoupling 

Crystal Filter 

Crystal Filter 

Crystal Fi l ter  

Crystal Fi l ter  

Parasi t ic  Supp. 

Isolation 

AVC Bias 

Cathode Bias 

Screen Load 

- 

TMC PART NO. 



SYM. 

R4 1 

R42 

R43 

R44 

R4 5 

R4 6 

R47 

R48 

R49 

R50 

R51 

R52 

R53 

R54 

R55 

R56 

R5'7 

R58 

R59 

DESCRIPTION 

RESISTOR, fixed: composition; 
56,000 ohms, +lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
6800 ohms, +lo%; 1 watt. 

RESISTOR, fixed: composition; 
100,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
22 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
220 ohms, +lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
12,000 ohms, +lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
56,000 ohms, +lo%; 1 watt. 

RESISTOR, fixed: composition; 
56,000 ohms, + 10%; 1/2 watt. 

RESISTOR, fixed: composition; 
33,000 ohms, *5%; 2 watts. 

RESISTOR, variable: composition; 
22,000 ohms, +20%; linear, 2 

. watts. 

RESISTOR, fixed: composition; 
22,000 ohms, *5%; 2 watts. 

RESISTOR, f,ixed: composition; 
6800 ohms, + 10%; 2 watts. 

RESISTOR, fixed: composition; 
22 ohms, tlO%; 1/2 watt. 

RESISTOR, fixed: composition; 
220 ohms, it 10%; 1/2 watt. 

RESISTOR, fixed: composition; 
56,000 ohms, +lo%; 1 watt. 

RESISTOR, fixed: composition; 
56,000 ohms, +lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
6800 ohms, + 10%; 1 watt. 

RESISTOR, fixed: composition; 
47,000 ohms, +lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
1 megohm, +lo%; 1/2 watt. 

FUNCTION & LOCATION 

Shunt 
P/O T6 

B+ Decoupling 
T6 

AVC Bias 
T6 

Parasitic Suppressor 
v 7  

Cathode Bias 
v 7  

"S" Meter Bridge 

Screen Load 
v 7  

Shunt 
P/O T7 

"S" Meter Bridge 

"S" Meter Adj. 

"S" Meter Bridge 

B+ Decoupler 

Parasi t ic  Supp. 

Cathode Bias 

Screen Load 

Shunt 

B+ Decoupler 

Detector Load 

Noise Limiter 

TMC PART NO. 



SYM. DESCRIPTION 
- 

RESISTOR, fixed:pcomposition; 
220,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
470,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
820,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
12 megohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
12 megohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
4700 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
330,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
8.2 megohms; +lo%; 1/2 watt. 

RESISTOR, variable: corn posit ion; 
1 megohm, *20%; log; 2 watts. 

RESISTOR, fixed: composition; 
220 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
120,000 ohms, *lo%; 1/2 watt. 

RESISTOR, variable: composition; 
1500 ohms, *20%; linear, 2 watts. 

RESISTOR, fixed: composition; 
22,000 ohms, d o % ;  1 watt. 

RESISTOR, fixed: composition; 
470,000 ohms, +lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
300 ohms, _c5%; 2 watts. 

RESISTOR, fixed: composition; 
560 ohms, +lo%; 2 watts. 

RESISTOR, fixed: composition; 
56,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: 680,000 ohms, 
4 0 % ;  1/2 watt. 

RESISTOR, fixed: composition; 
22,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
2700 ohms, 510%; 1/2 watt. 

FUNCTION & LGCATION 

Detector Load 

Detector Load 

Noise Limiter 

AVC 

AVC 

Volt. Divider 

Volt. Divider 

Grid Leak 

Audio Gain 

Feed Back 

Feed Back 

Audio Spread 

Plate Load 

Grid Leak 

Cathode Bias 

Phone Shunt 

B+ Decoupler 

Plate Load Res. 

Grid Lead Res. 

Plate Decoupler Res. 
v 12 

TMC PART NO. 



SYM. DESCRIPTION 

RESISTOR, fixed: composition; 
22,000 ohms, *lo%; 1/2 watt. 

RESISTCR, variable: composition; 
5000 ohms, +lo%; linear,  2 
watts, with switch. 

RESISTOR, fixed: composition; 
47,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
22 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
120,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
120,000 ohms, 4 0 % ;  1/2 watt. 

RESISTOR, fixed: composition; 
220,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: W. W.; 
5000 ohms, 20 watts. 

RESISTOR, fixed: composition; 
4.7 ohms, *5%; 1 watt. 

RESISTOR, fixed: composition; 
10 ohms, +lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
10 ohms, 4 0 % ;  1/2 watt. 

RESISTOR, fixed: composition; 
10 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
15,000 ohms, *5%; 2 watts. 

RESISTOR, fixed: composition; 
1000 ohms, +5%; 1/2 watt. 

RESISTOR, variable: W.W.; 250 
ohms, *lo%; l inear  tapper.  2 
watt. 

RESISTOR, fixed: composition; 
270,000 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
6800 ohms, *lo%; 1/2 watt. 

RESISTOR, fixed: composition; 
470,000 ohms, *lo%; 1/2 watt. 

SWITCH, rotary: index; 6 position 
1/4 in. dia. flatted shaft. 

FUNCTION & LOCATION 

Screen  Load 
v12  

R F  Gain Power 
ON/OFF 

Grid Leak 
P/O L22 

Paras i t i c  Supp. 
V 13 

Screen  Load 
V 13 

Voltage Divider 
V 13 

Voltage Divider 
V 13 

B+ Dropping 
V 14 

F i l t e r  Voltage Dropping 

Paras i t i c  Supp. 

Paras i t i c  Supp. 

Paras i t i c  Supp. 

P la te  Load 

Plate  Decoupler 

Hum Bal. Res. 

Screen  Res. 

Cathode Bias Res. 

Grid Res. 

Band Switch 

TMC PART NO. 

RC20GF473K 

RC20GF220K 

RC20GF124K 

RC20GF124K 

RC20GF224K 

RW- 110-30 

RC30GF4R7J 

RC20GFlOOK 

RC20GF100K 

RC20GF100K 

RC42GF153 J 

RC20GF102 J 

RAlOlASSA251A 



SYM. 

S 1A 

S lAA 

S 1B 

S 1C 

S 1D 

S 1E 

S1F 

SIC 

S2 
A,B 

5 -2 1 

DESCRIPTICN 

WAFER, switch: shorting; rotary 
type; front section, 4 contacts; 
(1 common); r ea r  section, 3 
contacts (1 common); bakelite 
insulation; terminals brass,  
silver plated. 

WAFER, switch: shorting; rotary 
type; front section; three contacts, 
(one common); rear  section, 
seven contacts, (one common); 
bakelite insulation; terminals 
brass, silver plated. 

WAFER, switch: shorting; rotary 
type; front section, 7 contacts 
(1 common); rear  section, 7 
contacts (1 common); bakelite 
insulation; terminals brass,  
silver plated. 

WAFER, switch: shorting; rotary 
type; front section, 8 contacts 
(1 common); rear  section, 8 
contacts; bakelite insulation; 
terminals brass,  silver plated. 

WAFER, switch: shorting; rotary 
type; front section, 7 contacts 
(1 common); rear  section, 7 con- 
tacts (1 common); bakelite insu- 
lation; terminals brass,  silver 
plated. 

Wafer, switch: shorting; rotary 
type; front section, 8 contacts 
(1 common); rear  section; 8 
contacts; bakelite insulation; 
terminals brass, silver plated. 

WAFER, switch: shorting; rotary 
type; front section, 7 contacts 
(1 common); rear  section, 7 con- 
tacts (1 common); ceramic insu- 
lation; terminals brass,  silver 
plated. 

WAFER, switch: shorting; rotary 
type; front section, 8 contacts 
(1 common); rear  section, 8 
contacts; ceramic insulation; 
terminals brass,  silver plated. 

SWITCH, rotary: non-shorting; one 
section; single pole; six positions; 
bakelite insulation; terminals 
brass, silver plated; 1/4 in. dia. 
shaft, 2-7/8 in. long. 

FUNCTION & LOCATION TMC PART NO. 

Band Switch 

Band Switch 

Band Switch 

Band Switch 

Band Switch 

Band Switch 

Band Switch 

Band Switch 

Crystal Filter Switch 
Y1 

WS- 100- 1 

WS- 100-7 

WS- 100-6 

WS-100-3 

WS-100-2 

WS-100-3 

WS- 100-4 

WS- 100-5 

SW-147 



SYM. 

S 3  

S4 

S5 

S6 
A,B 

S7 
A,B 

S8 

S9 

S 10 

S11 

T 1  

T2 

T3 

T4 

T5 

T6 

T? 

T8  

DESCHIPTICN 

SWITCH, toggle: SPST; 3 A at  
250 v, 6 A at 125 v. 

SWITCH, toggle: SPST; 3 A at  
250 v, 6 A at  125 v. 

SWITCH, rotary: 2 sections; 
3 positions. 

SWITCH, sliding: DPDT; 
125 v, at .5 A. 

SWITCH, sliding: SPST; 
125 v,  a t  .5 A. 

SWITCH, toggle: SPST; 
3 A at  250 v, 6 A a t  125 v. 

SWITCH, toggle: SPST; 
3 A at  250 v, 6 A a t  125 v. 

SWITCH, part of R81. 

SWITCH, toggle: SPST; 3 A 
a t  250 v., 6 A a t  125 v.; bat 
type toggle. 

TRANS FORMER, Antenna 
matching; 70 ohms unbalanced 
to  300 ohms balanced; 2-30 MC 
*3 db. 

TRANSFORMER, Input: assembly. 

TRANSFORMER, RF:sec.  #1-95 
microhenries, &=82, #2 -6.2 
microhenries, Q=110. 

TRANSFORMER, RF: sec.  # 1-95 
microhenries, Q=82, #2 -6.2 
microhenries, Q=110. 

TRANSFORMER, Assembly: tuned; 
pr i  415 microhenries, Q= 90; Sec. 
40 microhenries, Q= 65. 

TRANSFORMER, Assembly; tuned; 
95 microhenries, Q= 82, each pi. 

TRANSFORMER, Assembly: tuned; 
95 microhenries, Q=82, each pi. 

TRANSFORMER, Assembly: tuned; 
95 microhenries, &=82, each pi. 

FUNCTION & LOCATION 

Noise Limiter 

Audio Selectivity 

Radio- Phono 

BFO ON/OFF 

BFO ON/OFF 

Send-Receiver Power 
ON/OFF 

Xtal Calib. 
ON/OFF 

Ant. Input 

2nd Converter Input 

Composite IF  

Composite IF  

Crystal Fi l ter  Input 

TMC PART NO. 



SYM. DESCRIPTION 

TRANSFORMER, Output: audio ; 
100-10,000 cps, 3 db, p r i  5000 
ohms, 55 ma DC; Sec. 600, 
18,6,4 ohms, 5 w. max. 

TRANS FORMER, power: primary, 
115/230 volts, 50/60 cps; second- 
a ry  #I ,  5 volts a t  3 amps; second- 
ary #2, 275-0-275 volts at 110 
ma.; secondary #3, 6.3 volts a t  
5.65 amps; insulated fo r  1000 
volts. 

AUTOTRANSFORMER; 128 micro- 
henries, &lo%; Q= 100. 

TUBE, electron: R F  triode; 7 pin 
miniature. 

TUBE, electron: sharp  cutoff R F  
pentode; 7 pin miniature. 

TUBE, electron: sharp  cutoff RF  
pentode; 7 pin miniature. 

TUBE, electron: heptode converter; 
7 pin miniature. 

TUBE, electron: remote cutoff R F  
pentode; 7 pin miniature. 

TUBE, electron: remote cutoff R F  
pentode; 7 pin miniature, 

TUBE, electron: remote cutoff R F  
pentode; 7 pin miniature. 

TUBE, electron: remote cutoff R F  
pentode; 7 pin miniature, 

TUBE, electron: duo-diode; 7 pin 
miniature. 

TUBE, electron: 12AX7; 9 pin min. 

TUBE, electron- 6V6; octal. 

TUBE, electron: 6AG5; 7 pin niin. 

TUBE, electron: 6AG5; 7 pin min. 

TUBE, electron; 5U4G; octal. 

TUBE, electron: OA2; 7 pin min. 

TUBE, electron: sharp  cutoff R F  
pentode; 7 pin miniature. 

FUNCTION & LOCATION 

Output 

Power 

2nd Converter 
output 

1st R F  Ampl. 

2nd R F  Ampl. 

1st Converter 

2nd Converter and 
Oscillator 

Buffer IF 

1st I F  Ampl. 

2nd I F  Ampl. 

3rd I F  Ampl. 

Detector and Noise 
Limiter 

AVC & 1st Audio 

2nd Audio 

Osc. 

BFO 

Rectifier 

Voltage Regulator 

100 Kc Gsc, 

TMC PART NO. 



SYM. 
-- 

vr 1 

X1 

X2 

XF1 

XI 1 

XI2 

XI3 

xv 1 

XV2 

XV3 

XV4 ' 

XV5 

XV6 

XV7 

XV 8 

x v 9  

x v 1 0  

DESCRIPTION ' 

CABLE ASSEMBLY: power; 
consis ts  of one moulded non- 
polarized male plug, two contacts 
and six feet of 18/2 S J  rubber 
covered cable; opposite end 
s t  ripped. 

SCCKET, electron tube: octal;  
ceramic.  

SOCKET, electron tube: octal; 
ceramic.  

HOLDER, fuse: ex t rac tor  post type 
f o r  single AGC type fuse; station- 
a ry  end terminal .  

SOCKET, bracket:  f o r  miniature 
bayonet base T-3- l /4  bulb; right 
angle, down turned. 

SOCKET, bracket: f o r  miniature 
bayonet base T-3-  1/4 bulb; right 
angle, down turned. 

SOCKET, lamp: f o r  miniature bay- 
onet base T-3-1/4 bulb; 10 in. 
leads; f o r  inser t ion into r e a r  of 
meter .  

SGCKET, electron tube: 7 pin 
miniature. 

SGCKET, electron tube: 7 pin 
miniature. 

SGCKET, electron tube: 7 pin 
miniature. 

SOCKET, electron tube: 7 pin 
miniature. 

SOCKET, electron tube: 7 pin 
miniature.  

SOCKET, electron tube: 7 pin 
miniature,  

SOCKET, electron tube: 7 pin 
miniature,  

SOCKET, electron tube: 7 pin 
miniature,  

SOCKET, electron tube: 7 pin 
miniature,  

SOCKET, electron tube: 9 pin 
miniature. 

FUNCTION & LOCATION 

Line c o r d  

Power Socket 

Accessory Socket 

F1 Socket 

I1 Socket 

I2 Socket 

I3 Socket 

V1 Socket 

V2 Socket 

V3 Socket 

V4 Socket 

V5 Socket 

V6 Socket 

V7 Socket 

V8 Socket 

V9 Socket 

V10 Socket 

TMC PART NO. 

CA- 102-2 

TSlOlPOl 

TSlOlPOl 

FH- 100-2 

TS-107-2 

TS- 107-2 

TS-127 

TS102PO1 

TSlO2POl 

TS102PO1 

TS102PO1 

TS102PO1 

TS102PO1 

TS102PO1 

TS102PO1 

TS102PO1 

TS103PO1 



SYM. DESCRIPTION 

SOCKET, electron tube: octal; 
ceramic. 

SOCKET, electron tube: ceramic; 
7 pin miniature. 

SOCKET, electron tube: 7 pin 
miniature. 

SOCKET, electron tube: octal ; 
ceramic. 

SOCKET, electron tube: 7 pin 
miniature. 

SOCKET, electron tube: 7 pin 
miniature. 

SOCKET, crystal: .487 in. spacing 
for  .095 in. dia. pins. 

CRYSTAL UNIT: quartz; 455 Kcs, 
+.02%; 2 in. solder leads. 

CRYSTAL UNIT: quartz; 3.5 Mcs, 
*.02%; 2 in. solder leads. 

CRYSTAL UNIT: quartz; 100 Kcs, 
*.005%. 

FUNCTION & LOCATION 

V11 Socket 

V12 Socket 

V13 Socket 

V14 Socket 

V15 Socket 

V16 Socket 

Y3 Socket 

Xtal Filter 

Oscillator, V4 

100 Kc Osc., V16 

TMC PART NO. 

TS 10 1.P0 1 

TS 102CO1 

TS 102 PO 1 

TSlOlPOl 

TS 102 PO 1 

TS102PO1 

TS-105-1 

CR- 102 

CR- 103 

CR- 100 



NOTES 



NOTES 
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