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F -M CIRCUIT FEATURES 

By SEYMOUR D. USLAN 

AGREAT many of the new and interesting cir- 
cuits can be found in the combination am -fm 
receivers and f -m tuners of today. In this sec- 

tion we are going to analyze a number of unique f -m 
features found in the radio service data incorporated 
in Rider's VÓlume XIX. 

DeWald Model B-612 

Over ten years ago wireless phonograph and record 
players found their way into the radio receiver market. 
The circuits of these units essentially consisted of a 
modulator tube, with perhaps an r -f amplifier, and an 
associated power supply. The modulator employed was 
usually of the pentagrid type where one grid was used 
as the phono input and another section of the tube used 
as the r -f oscillator. 

The unit to be discussed now is also of the wireless 
type and it is something new. It is a wireless f -nt tuner, 
DeWald Model B-612, appearing on pages 19-3 
through 19-5 of Rider's Volume XIX. This wireless 
f -m tuner contains a complete f -m section (excluding 
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audio amplifiers) and also a basic a -m modulator. The 
f -m tuner section employs the duo -triode 12AT7 tube 
as an r -f converter for the f -m band, a 12BA6 as an i -f 

amplifier (the i.f. is 10.7 mc), a 12BA6 as a limiter, a 

12AL5 as a discriminator -detector and a 35W4 as a 
rectifier. This part of the- unit is of the ordinary f -m 

tuner design and is tunable over the entire f -m broad- 
cast band. An f -m signal picked up is fed to the input 
r -f stage and after the process of heterodyning, i -f am- 
plification, limiting action, and f -m detection an audio 
signal appears in the output of the detector circuit. 

A 12SA7 pentagrid tube is used as the a -m modu- 
lator. Its operation is very similar to those modulators 
employed in wireless phonograph players. In the latter 
type of unit, the audio modulating signal is obtained 
from the phono output but in the circuit under discus- 
sion the audio signal is obtained from the f -m detector 
circuit. The schematic diagram of the 12AL5 f -m de- 
tector and 12SA7 modulator is given in Fig. 1. The 
complete schematic of this wireless f -m tuner can be 
found on DeWald page 19-3 of Rider's Volume XIX. 

Let us examine the diagram of Fig. 1 and see how it 
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Fig. 1.-The discriminator detector and modulator stages of the DeWald wireless f -m tuner, Model B-612. 
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2 RIDER'S-"HOW IT WORKS" 

works. The supply voltage for the 12SA7 is obtained 
from the power supply used for the f -m section. The 
first and second grids of this tube in conjunction with 

the cathode function as an r -f oscillator of the Hartley 
type. The f -m detector is of the conventional discrimi- 
nator type where an audio signal, which is the intelli- 

gence superimposed on the incoming f -m signal, ap- 

pears in the output of the detector, as shown in Fig. 1. 

The output of the f -m detector is connected to the third 
grid, pin 8, of the 12SA7 tube. (This grid normally 
serves as the r -f signal grid when the 12SA7 tube is 

used as a converter.) Thus we see that the audio output 
from the f -m detector is fed to the input to the 12SA7 
tube. 

The r -f oscillator signal inside the 12SA7 tube is 

amplitude -modulated in direct accordance with the in- 

coming audio signal applied to the third grid. This a -m 
signal is then electron -coupled to the plate of the tube. 
The 220-µµf capacitor which is connected to the plate 
of the modulator serves to couple the a -m signal from 
the plate to the wire lead which serves as the antenna. 
In this manner the a -m signal is easily radiated. The 
frequency of the Hartley oscillator is pre-set to 540 kc 
at the factory, but the 250-760-µµf trimmer capacitor in 
this circuit enables the oscillator to be variable, ap- 
proximately between 500-750 kc. 

AUDIO OUTPUT 
FROM F -M 
DETECTOR 

TO AUDIO SECTION 
OF AM SET 12SA7 

Fig. 2.-A method of connecting a double -pole double -throw 
switch into the modulator section of the De Wald B-612, so that 
the a -m modulator can be made inoperative if desired and the 
set used solely as an f -m tuner. 

This oscillator is pre-set to about 540 kc, because 
this frequency is just below the lowest frequency (550 
kc) of the a -m broadcast band. Thus, by tuning an a -m 
receiver just below 550 kc it is possible to pick up the 
a -m signal radiated from the unit. 

This wireless f -m tuner can also be used simply as 

an f -m tuner by making the a -m modulator inoperative. 
Although there is no special switching section incor- 
porated in this unit to make this possible, it can very 

easily be done by incorporating a separate switch. Any 
number of methods are available, one of which is shown 

in Fig. 2. In this circuit, a double -pole -double -throw 
switch is used. Only one terminal of the switch has to 
be attached to the a -m receiver. This attachment has 

to be made to the audio section of the receiver as indi- 

cated in the drawing. With the switch in the position 
shown, the unit operates as a wireless f -m tuner and 
with the switch thrown to its other position the oscil- 

lator grid, pin 5, is grounded and the oscillator becomes 

inoperative. At the same time the audio signal output 
from the f -m detector is fed to that section of the switch 
connected to the audio section of the a -m receiver in- 

stead of the input grid, pin 8, of the 12SA7 tube. Thus, 
in this latter position the set operates as a normal f -m 

tuner. 

Farnsworth 400M Series 

In tuning from one station to another on an f -m re- 

ceiver a great deal of noise is usually heard in the out- 
put of the speaker. This noise is very objectionable to 
the user of the receivers, even though once on station 
the audio output may be practically free of noise. To 
overcome this undesired effect in the Farnsworth 
Model 400M Series (shown on pages 19-34 through 
19-54 of Rider's Volume XIX) a special type of 

squelch circuit on the f -m band is employed. 
The name squelch circuit, in general, is usually ap- 

plied to any type of circuit that is employed to suppress 
or reduce the noise apparent in the output of a radio 
receiver when there is no carrier signal present at the 
input to the receiver. (When tuning from one station 
to another, it is assumed that no carrier is present.) 
Squelch circuits are not new. They have been used for 
quite some time in a -m receivers, especially those em- 
ploying electro -mechanical push-button systems, to 
reduce noise when tuning between stations. Most 
squelch circuits work on the basis of driving the grid 
of the first audio stage beyond cutoff when no carrier 
signal is present at the input to the receiver. 

Various different types of squelch circuits exist and 
the one to be discussed in this section is somewhat dif- 
ferent from those normally encountered. This unique 
squelch circuit arrangement appears in Fig. 3. The 
complete schematic for this model appears on Farns- 
worth page 19-51,52 of Rider's Volume XIX. This 
squelch network employs a 6SN7GT duo -triode tube 
and, as mentioned previously, it is only operative on 
the f -m band of the receiver. Let us analyze this circuit 
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Fig. 3.-The squelch circuit in- 
corporated in the Farnsworth 
400M series. It is used only in 
f -m operation. 

(After Farnsworth 
Telev. & Radio Corp.) 

F -M CIRCUIT FEATURES 3 
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to see how it eliminates noise output from the receiver 
when tuning between f -m stations. 

One triode section of this 6SN7GT squelch tube, 
(pins 4, 5, and 6) functions as a shunt -fed type of 
Hartley oscillator circuit, operating at a frequency of 
approximately 200 kc. The second triode section has 
its grid circuit connected to the limiter grid of the re- 
ceiver and acts as a grid -controlled rectifier. Note that 
there is no B+ supply on the plate, pin 2, of the 
6SN7GT tube. The oscillator voltage and the limiter 
grid voltage both play important roles in the operation 
of this circuit. One important thing to remember is 
that the oscillator section of the 6SN7GT tube is al- 
ways in operation on the f -m band. Completely to 
understand the function of this circuit we have to con- 
sider its operation from two angles, when tuning be- 
tween stations and then when the set is on station and 
a signal is being received. 

From the drawing of Fig. 3 you will notice that the 
oscillator tank circuit is coupled to the plate, pin 2, of 
the 6SN7GT tube through a 1514 capacitor. Since 
the oscillator is continuously in operation, this means 
that pulses of oscillator frequency will always be pres- 
ent at the plate, pin 2. When tuning between stations 
no f -m signal is being received and, hence, there is no 
signal input to the limiter. This means there is no 
limiter current flow and no voltage drop across limiter 
grid resistor. The potential on the grid, pin 1, of the 
6SN7GT tube is zero volt. Consequently, the plate and 
cathode eef this triode section of the tube will act as a 
rectifier to the pulses of oscillator frequency. 

When the plate is made more positive than the cath- 

60.7 
t5T AUDIO 

200 KC 
OSCILLATOR 

TANK 

1 

ode, current will flow from the cathode to the plate 
(inside the tube), then through the 1-megohm resistor 
to ground and back to the cathode to complete its path. 
A d -c voltage drop occurs across this 1-megohm re- 
sistor with the potentials as shown in the drawing of 
Fig. 3. This voltage is applied to the grid of the first 
audio tube, a 6Q7, through a 220,000 -ohm resistor and 
then through a 2.2-megohm resistor. This voltage drop 
is large enough to produce a negative potential at the 
audio grid to drive it beyond cutoff, thereby preventing 
the audio tube functioning during tuning between f -m 
stations. The 220,000 -ohm resistor and 0.05-µf capac- 
itor serve as a filter network to smooth out any ripple 
in the d -c voltage applied to audio grid, as well as a 
filter for any signal of 200 kc oscillator frequency. 

When an f -m station is tuned in, this high bias on the 
audio tube has to be removed in order for the audio cir- 
cuit to function. This is where the limiter grid voltage 
takes effect. When an f -m signal is received, grid cur- 
rent flows in the limiter circuit and a bias is developed 
at the limiter grid due to the voltage drop across the 
100,000 -ohm limiter grid resistor. The grid circuit of 
the rectifier section of the squelch tube is connected to 
the limiter grid and, hence, whatever bias appears on 
this grid also appears at the rectifier grid. The rectifier 
section of this squelch tube now becomes a grid -con- 
trolled rectifier with the bias on this grid, pin 1, high 
enough to cause the rectification action of this tube to 
become negligible. This means that the voltage drop 
across the 1-megohm plate resistor in the rectifier cir- 
cuit is also considered negligible and the first audio 
tube is no longer biased beyond cutoff, but functions 
normally. Thus, when an f -m station is tuned in, the 
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4 RIDER'S-"HOW IT WORKS" 

grid -controlled rectifier can be considered as being 
biased beyond its cutoff point. 

Motorola E -33-T and E -34-T AM -FM Tuner 

The Motorola company has manufactured some 
very interesting tuners for use in both a -m and com- 
bination am -fm receivers. Two of these tuners, Models 
E -33-T and E -34-T (appearing on pages 19-105 
through 19-107 and 19-127 through 19-129 respec- 
tively of Rider's Volume XIX) have a unique f -m tun- 
ing section. The f -m tuning on each of these units are 
the same, so whatever is said about the circuit to be 
discussed will apply to both tuners. Many of the Mo- 
torola combination am -fm receivers shown in Volume 
XIX use these tuners. 

F -M ANT. 
INPUT 

13MMF 

F -M 
R -F 

/ F -M 
OSC 

L 

1ST. & 2ND. F -M 
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S00 
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T-1 
4.3 M0. 1-F 

20 
Y_MF. 
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7 TS 1Mf 

R-4 
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R-5 R-6 
22,000 33,000 

TO er SW. 

(Courtesy Motorola Inc.) 

Fig. 4.-Schematic diagram of the f -m section of the Mo- 
torola E -33-T and E -34-T tuners. 

Let us examine the schematic diagram of the com- 

plete f -m tuner which appears in Fig. 4. From the 
drawing we see that the 7F8 duo -triode tube is used as 
a first and second f -m converter. This, of course, means 
that we have to deal with two intermediate frequencies. 
The tuning circuit is of a special mechanical construc- 
tion too detailed to discuss here. Three separate tuning 
sections are employed, one for the r -f input signal, one 
for the local oscillator, and the other is used for a vari- 

able i -f signal. Thus, we see that one of the i.f.'s that 

we are to (leal with can be varied , the other i.f., as will 

be seen later on, fixed in frequency - being 4.3 mc. 

The drawing of Fig. 4 has been simplified into a 

more functional schematic diagram to make the analy- 

sis of this circuit easier to understand. The new sche- 

matic is illustrated in Fig. 5. One triode section of the 

7F8 tube acts as the first converter, in which a separate 

oscillator tank circuit and r -f tuned circuit are em- 

ployed. This triode section of the tube is designated as 

Tl. The oscillator tank circuit is always tuned below 

the incoming r -f signal. Although the.oscillator and r -f 

tanks are both in the grid circuit of Tl, there is little 

interaction between the circuits that will cause unde- 

sired effects. 
Both the r -f input signal and the oscillator signal are 

present at the grid of Tl. The supply voltage and the 

bias for TI are such that the triode operates as a con- 

verter. Numerous frequencies appear in the plate cir- 

cuit of this tube. These frequencies include the r -f and 

oscillator signal themselves plus the sum and difference 

frequencies between these two signals. 
The frequency of the r -f tank, which is tuned to the 

incoming signal, and the frequency of the oscillator are 

not always separated by the same amount as in normal 

converter circuits. In other words, the (difference) 
intermediate frequency of this first converter is not 

constant. This difference frequency will at all times be 

higher than the oscillator frequency itself. In the plate 

circuit of Ti there is a variable i -f transformer circuit. 

Note that the tuning unit of this circuit is ganged to 

that of the oscillator and r -f tuned circuits. Thus, when 

tuning in an r -f signal, the resonant frequency of the i -f 

tank is changed as well as that of the r -f and oscillator 
stages. Let us now see what the frequency relationships 
are between these circuits. 

Let the frequency of the oscillator be designated as 

Fa, the resonant frequency of the r -f tank as F. (that 
of the incoming signal), and F1 the resonant frequency 
of the variable i -f tank. The mechanical design of this 
unit is such that at any one instant of time the resonant 
frequency of the variable i -f tank is equal to the oscil- 
lator frequency plus 4.3 mc. In simplified form this 
means F1 = 4.3 + Fa. Thus, we see that the oscillator 
is always tuned below the variable i -f tank by 4.3 mc. 

Since the variable i.f. is, at any one instant of time, 
equal to the difference between the oscillator and signal 
frequencies; that is, F1 = F8 - Fa, then the frequency 
of the incoming signal is equal to twice the oscillator 
frequency plus 4.3 mc. In mathematical terms we have 
F8 = 4.3 + 2F0. 

If the incoming signal, F8i is equal to 100 mc, the 
,oscillator frequency, Fa would be equal to 47.85 mc and 
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F -M CIRCUIT FEATURES 5 

Fig. S. - Simplified schematic 
of the f -m section of the Mo- 
torola E -33-T and E -34-T tuners. 

(After Motorola Inc.) 

I 

I 05C. / 
I / 

I / 

the first intermediate frequency, F1, output from the 
first converter tube T1 is equal to 52.15 mc. These fre- 
quencies are given on the drawing. If the incoming r -f 
signal is equal to 93 mc, then Fa would equal 44.35 mc 

and F1 would be 48.65 mc. The incoming and oscillator 
signals beat within T1 and in the output of this tube the 
difference frequency is always selected by the i -f trans- 
former in the plate circuit of Tl. It should be remem- 
bered that, even though a new i.f. is produced by T1 

every time a different station is tuned in, the tuning of 

the (first) i -f transformer is also varied and the change 
is such that its new resonant frequency will always be 

equal to the i.f. produced within Ti. 
The i.f. produced in Ti and then selected by the 

variable i -f transformer is coupled to the grid circuit 
of T2 via the 500-µµf capacitor C-8. The oscillator sig- 
nal also finds its way into the grid circuit of T2. This 
oscillator signal, which also appears in the plate circuit 
of Tl is coupled to the grid of T2 directly through the 
coupling capacitors C-5 and C-8. The i -f tank can be 
considered as offering some selectivity to the oscillator 
signal because the resonant frequency of the oscillator 
and that of the variable i -f tank are not far apart. 

These two signals, Fa and F1, beat inside T2, the 
second converter, to produce a new i.f. No matter what 
the frequency of the incoming signal, oscillator signal, 
or first i.f., the i -f output from the second converter will 
be constant and always equal to 4.3 mc. (F1 = 4.3 + Fa 
as shown previously.) A double -tuned 4.3 -mc i -f trans- 
former in the output of this second converter selects the 
new i.f. 

There are a number of advantageous features to this 
system but the most important is that variations in 
oscillator frequency due to changes in tube and circuit 
capacitances during warm-up are negligible. This is 

Fs = SIGNAL FREQUENCY 
Fo OSCILLATOR FREQUENCY 
F 'VARIABLE I -F FREQUENCY 

4.3 MC. FIXED I -F FREQUENCY 
F,F5-Fo 
F =4.3+Fo 
Fs =2F,-4.3 
F, 4.3 +2Fo 

easily explained when one realizes the fact that the 
oscillator frequency is tuned below the incoming signal 
by a very appreciable amount, by more than half the 
frequency of the incoming signal. This means that the 
oscillator tank circuit can be resonated with a high 
capacitance (250-4 in this case, see Fig. 4) and, 
therefore, small changes in circuit and tube capaci- 
tances of the oscillator will produce a percentage change 
in the over-all tank capacitance that will have negli- 
gible effect on the oscillator frequency. 

Farnsworth Models N4, P4 

In many of the combination am -fm receivers, one 
tube serves a dual function - operating on both the 
a -m and f -m band. It is common to find the same tube 
acting as the converter for both bands, also one tube 
being used for amplification of both i -f signals, and the 
same audio tubes are almost always used on both bands. 
The type of dual function tubes, that are more interest- 
ing than these others are those used to perform a dif- 
ferent function on each band. 

Many of the combination receivers found in Rider's 
Manual XIX, employ such tube circuits. Interesting 
articles on similar circuits found in earlier models are 
included in previous "How IT WORKS" books. In this 
section, we are going to discuss the 6SG7 tube circuit 
of the Farnsworth combination am -fm receiver, models 
N4 and P4, appearing on page 19-10 through 19-18 of 
Rider's Volume XIX. This tube, in conjunction with 
its associated circuit, functions as an r -f amplifier on 
the a -m band and as the first i -f amplifier on the f -m 
band. 

The simplified schematic diagram for this section of 

the receiver is illustrated in Fig. 6. When the receiver 
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Fig. 6.-Simplified schematic of the 6SG7 tube circuit in the Farnsworth Models N4 and P4. This tube performs 
the dual function of a -m r -f amplification and f -m i -f amplification. 

selector switch is in the f -ni position, the 6SG7 tube 
functions as the first f -m i -f amplifier. The f -m i -f sig- 
nal output from the first f -m i -f transformer is coupled 
to the control grid circuit of the 6SG7 tube through the 
switch. At the same time, another section of the selector 
switch enables avc voltage from the ratio -detector cir- 
cuit of the receiver to be applied to the control grid of 

the 6SG7 tube. 

When in the a -m position, the switch in the grid cir- 
cuit of the tube connects to the a -m antenna tuned 
circuit, as can be seen in Fig. 6. The other switch sec- 
tion in the grid circuit that previously helped apply f -m 
avc voltage to the grid of the 6SG7 tube, now allows 
a -m avc voltage to this grid circuit. In this manner the 
tube operates as an a -m r -f amplifier. 

The output circuit of this combination tube is inter- 
esting because there is no switching involved as in the 
grid circuit ; the output circuit remains the same for 
both bands. Both the second f -m i -f transformer and 
also an a -m r -f tuned circuit appear in the plate circuit 
of the 6SG7 tube. When the receiver is switched to the 

f -m band, the 2nd f -ni i -f transformer functions in the 
normal manner by selecting the i -f signal output and 
coupling it to the following i -f amplification stage. The 
primary of the a -m r -f tuned circuit (98) does not have 
any detuning or loading effect on the f -m i -f trans- 
former, because the 250-µµf capacitor (26) bypasses 
the f -m i -f signal to ground. Therefore, the a -m r -f 
transformer is not an effective part of the f -m signal 
circuit. The primary of this transformer, nevertheless, 
is in the d -c path from the plate of the 6SG7 tube to the 
B+ supply. 

When the set is switched to the a -m band, the pri- 
mary coil of the f -m i -f transformer remains in the cir- 
ciut, but it has a negligible reactive effect at the fre- 
quencies of the a -m band and is considered to be vir- 
tually a short circuit at these frequencies. Conse- 
quently, the a -m r -f signal output from the 6SG7 am- 
plifier is coupled to the signal -grid circuit of the 6SA7 
a -m converter via the r -f tuned circuit (98). Note that 
the tuning capacitor in this r -f tuned circuit is ganged 
to the tuning capacitor in the antenna input circuit of 
the a -m band. 
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SPECIAL CIRCUIT CONSTRUCTIONS 

By SEYMOUR D. USLAN 

FROM the point of view of the man who traces 
out the troubles in radio receivers and repairs 
them, variations in electrical and mechanical de- 

sign always present a problem. He must acquaint 
himself with these innovations so that he can do a bet- 
ter job. Do you remember those unconnected wires in 
certain sections of radio receivers that were thought by 
many to be due to faulty manufacturing but were found 
to be really intentional - serving as "gimmicks" to 
produce the effective capacitance?* The trend toward 
the use of new circuit constructions in the electronic 
equipment of today is on the increase. 

*A complete discussion of circuits employing "gimmicks" 
can be found in the "HOW IT WORKS" book for Rider's 
Volume XV. 

3Ro. I. r AMP (r M.) 

707 
TO PLATE 
OF 2ND I F AMPI. 

T4 

It is the purpose of this section to acquaint the reader 
with those special constructions that are used in the 
radio receivers of today. 

Sparton 9L8 and 12L7 

In these Sparks-Withington chassis 9L8 and 12L7 
(appearing on pages 19-14 through 19-22 and 19-5,6 
through 19-13 respectively) there are employed spe- 
cially constructed resistance and capacitance units, 
called "C and R units." Most of these units are shown 
schematically as representing a single resistor and 
capacitor but there are some that are shown represent- 
ing two capacitors and one resistor. These units are 
not printed circuits, but rather separate resistors and 

ru. RAT IO OCT 
Rao 6H6G T 

AM.DCT. 
A.V.C. 

Isr. AUDIO 
7C6 

:RM C54 -- 
11---81. AUDIO 

OUTPUT 

(Courtesy of The Sparks-Withington Co.) 

Fig. 1.-Special "C & R" units are used in the circuit of the Sparks-Withington chassis 12L7 as illustrated in this 
partial schematic diagram. 

7 
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II RIDER'S-"HOW IT WORKS" 

ceramic capacitors so mechanically arranged into a 

single unit that it might at first be difficult for the 
radio serviceman to realize that more than one circuit 
element is represented by this unit. 

The schematic diagram for a section of chassis 12L7 
is illustrated in Fig. 1. The complete schematic dia- 
gram for this model can be found on pages 19-5,6 in 
Rider's Volume XIX. The units of interest to us are 
shown enclosed in dashed boxes and are represented 
by the resistor -capacitor combinations of R36-052, 
R34 -C48, and R21 -C37 -C38. The relationship between 
the schematic representation and the physical unit is 
somewhat puzzling. In order to visualize the tie-in be- 
tween the schematic drawing and the unit itself, we will 
study the construction of each of these three units. 

R36 
15 MEG 

(A) 

2 

C 52 
100,uyuf 

(B) 

Fig. 2.-(A) Drawing of the R36-052 unit as it appears in 
the receiver. (B) Schematic representation of this unit. 

Each unit consists of a single carbon resistor in con- 
junction with a ceramic capacitor. A drawing of the 
R36-052 unit as it appears in the receiver is illustrated 
in Fig. 2 (A) and the schematic representation for this 
unit is shown in Fig. 2 (B) . This unit consists of a 15- 
megohm carbon resistor inserted inside a ceramic 
capacitor. One end of the resistor is soldered to one 
plate of the capacitor and this connection brought out 
as a single lead, number 3 in Fig. 2 (A). Lead number 
1 acts as the other end of the resistor and lead number 
2 is the other end of the capacitor. 

In the circuit of Fig. 1 the common lead (3) of the 
R36-052 unit is grounded, the other end of the resistor 
is connected to the grid of the 7C6 tube, and the other 

ELECTRICAL 
CONTACT 

CARBON 
RESISTOR 

-OUTSIDE METALLIC COATING 

INSIDE METALLIC COATING 

SOLDER 

CERAMIC CAPACITOR 

Fig. 3.-Enlarged isometric cross-section of the R36-052 
unit. 

ELECTRICAL 
CONTACT 

end of the capacitor is connected to the plate of this 
tube. In order to understand fully the way the capacitor 
and resistor are combined, let us refer to the enlarged 
drawing of this C and R unit as illustrated in Fig. 3. 

From this isometric cross-sectional drawing the indi- 
vidual resistor and capacitor are readily evident. 

The interesting constructional details of this unit, as 
well as of the others, is the ceramic capacitor. The ca- 
pacitor has two separate metallic coatings. One coating 
is on the inside of the ceramic cylinder and the other 
coating on the outside of the ceramic. These two metal- 
lic coatings represent the plates of the capacitor. The 
exact amount of capacitance represented by this capac- 
itor is determined by a number of factors. One factor is 

the dielectric material separating the two metallic coat- 
ings, which in this case is, of course, the ceramic mate- 
rial.. The distance of separation between the metallic 
plates is another factor - the smaller the distance, the 
greater the capacitance. For the capacitor under dis- 
cussion this means the smaller the thickness of the 
ceramic cylinder, the larger the capacitance. The final 
factor in determining the value of the capacitance is the 
common area between the two metallic plates ; the 
greater this area, the higher the capacitance. Since we 
are dealing with a cylindrical capacitor, this area is de- 
pendent upon two dimensions - the length of the 
metallic coatings that are common to each other and the 
diameter of the ceramic cylinder. The greater this 
length and the larger the diameter, the greater the area 
will be and, hence, the larger the capacitance. 

Coming back to Fig. 3, it can be seen that the resistor 
is not inserted all the way into the ceramic capacitor. 
At the right-hand end of the unit some solder is in- 
serted into the ceramic cylinder and takes on the ap- 
proximate shape shown in the drawing. This solder is 
used to make electrical contact between the metal end 
of the resistor and the inside metallic plate of the 
capacitor. In this manner one end of the resistor and 
one end of the capacitor are tied together. At the left- 
hand side of the ceramic, a piece of wire is wrapped 
around the outside of the capacitor a few times and then 
soldered to the outside metallic plate of the ceramic 
cylinder. This connection serves as the other lead of the 
capacitor. The metallic plates do not necessarily cover 
the whole length of the ceramic. The exact length is 
determined by the amount of capacitance desired. 

In the drawing of Fig. 3, the heavy lines indicate the 
metallic coatings of the capacitor. After assembly this 
completed C and R unit is covered with a white coat- 
ing of some insulating material. 

A drawing of the R34 -C48 unit as it normally ap- 
pears is shown at (A) in Fig. 4, in conjunction with its 
schematic diagram which appears in part (B). This 

www.americanradiohistory.com



(A) 

SPECIAL CIRCUIT CONSTRUCTIONS 9 

R34 
2.2 MEG 

I F / 
8 (B) 

22Opyf 

Fig. 4.-(A) Drawing of the R34 -C48 unit as it appears in 
the receiver. (B) Schematic representation of this unit. 

parallel R -C unit is used as a phono input equalizer. It, 
also, consists of a single carbon resistor inserted inside 
a ceramic capacitor. In this unit, however, there are 
only two exposed leads indicating that the resistor and 
capacitor are already in parallel. Each end of. the re- 
sistor is soldered to a different plate of the capacitor. A 
detailed isometric cross-sectional drawing of this unit 
appears in Fig. 5. The heavy lines on the ceramic indi- 
cate the metallic plate of the capacitor. The interesting 
detail about this unit is the method of making contact 
between each end of the resistor and the plates of the 
capacitor. 

ELECTRICAL CONTACT 

OUTSIDE METALLIC COATING 

SOLDER INSIDE METALLIC COATING 
ELECTRICAL 

CONTACT 

SOLDER 

CERAMIC CAPACITOR CARBON 
RESISTOR 

Fig. 5.-Detailed isometric cross-section of the K34 -C48 
unit. 

At the right-hand end, the solder which is inserted 
inside the capacitor makes electrical contact between 
the inside plate of the capacitor and the resistor. The 
left-hand end of the unit has the same physical appear- 
ance as the right end. However, from Fig. 5 we see that 
the outside metallic plate of the capacitor is flush to the 
left-hand end of the ceramic and continues for a short 
distance on the inside of the ceramic, but does not make 
contact with the inside metallic coating. By placing 
some solder inside this end of the capacitor, there is 
effectively an electrical contact between the outside 
plate and the other end of the resistor. This C and R 
unit is also covered with a white coating of some in- 
sulating material. The capacitance of the capacitor is 
determined in the same manner as that of Fig. 3. 

The third unit of interest to us electrically consists 
of two capacitors and one resistor. From the actual 

2 

R21 
47 K 

(A) (B) t 
3 C38 

IOO kM 

Fig. 6.-(A) Drawing of a unit composed of two capacitors 
and one resistor. (B) Schematic representation of this unit. 

drawing of this unit as shown in Fig. 6 (A), it is diffi- 

cult to conceive how it is equivalent to these three cir- 
cuit components. The schematic diagram of this unit 
appears in Fig. 6 (B) . This three -element unit only 
has three external leads.. Lead number 1, around the 
middle of the unit, represents the common connection 
between the two capacitor components. Each of the 
other two leads represents the connection between one 

end of the resistor and one plate of the capacitor. Thus, 
there is a capacitance of 100 µµf between leads 1 and 2 

and also between leads 1 and 3 of the drawing of Fig. 6. 

A 47,000 -ohm resistance can be measured between 
leads 2 and 3. 

This unit is employed as the diode filter in the a -m 
detector circuit of the receiver, as can be seen in Fig. 1. 

When wiring this special construction into the circuit, 
lead number 1 must be grounded. Since each capacitor 
is 100 µµf in value, it does not matter which of the 
other leads is connected to the detector transformer ; 

even if leads 2 and 3 were interchanged, the circuit of 

this unit would still be the same. 

C 37 
aoyyf 

OUTSIDE METALLIC COATING 
ELECTRICAL CONTACT \. 

INSIDE METALLIC COATING 

SOLDER 

3 II.e' ̀.:.l\\%%\\IIMAZ 

SOLDER 

CERAMIC CAPACITOR CARBON 
RESISTOR. 

ELECTRICAL 
CONTACT 

Fig. 7.-Detailed isometric cross-section of the unit com- 
posed of two capacitors and one resistor. 

Let us examine the construction of this double capac- 
itor and resistor combination. A detailed isometric 
cross-sectional drawing appears in Fig. 7. A single 
carbon resistor and one ceramic cylinder is used to 
form tliis special filter network. The interesting thing 
about this unit is the method of plating the ceramic. 

www.americanradiohistory.com



10 RIDER'S-"HOW IT WORKS" 

The outside of the ceramic is covered with a metallic 
coating, as shown by the heavy.solid line in the draw- 
ing. The inside of the ceramic also has a metallic coat- 
ing, as indicated by the heavy lines ; however,' this 
coating is not continuous but is split at the center. Con- 
sidering the ceramic capacitor as is, we find that we 
have three separate plates. 

Centered inside the ceramic cylinder is the carbon 
resistor. At each end of the unit some solder is inserted, 
similar to the C and R unit of Fig. 5. Each end of the 
resistor, therefore, makes electrical contact with a sepa- 
rate metallic plate at the inside of the ceramic. A piece 
of wire is wound around the outside of the ceramic and 
soldered to the metallic coating. This latter wire is cen- 
tered on the unit. From this drawing of Fig. 7 we find : 

1. That the outside metallic coating represents the 
common plate of the two capacitors, with the cen- 
ter wound wire as its connecting lead. 

2. That a capacitance exists between either end of 
the unit (which represents a connection between 
one end of the resistor and one of the other plates 
of the capacitor) and the center lead. This capac- 
itance is determined primarily by the common 
area of the two metallic plates of the capacitor, 
the distance between the plates, and the length of 
the inside metallic plate. 

After assembly this unit is covered with a white in- 
sulating coating similar to the other C and R units. 

Units such as these will probably be used in 
greater quantities as time goes on. From the manu- 
facturing viewpoint, their use saves time in assembly 
operations. For example, the three components of the 
diode filter of Fig. 6 would normally require 6 separate 
connections, 2 for each component ; but only 3 connec- 
tions are required with this special construction. 

This also means that the serviceman would have less 
work to do if all of the components have to be changed. 
However, this is not the usual case. Thus, if any one 
element in these special C and R units were to become 
defective, the complete unit would have to be changed. 
If these special units are not available, then standard 
components of proper size and ratings can be used if 
there is enough space for them. 

Stromberg -Carlson Models 1406PLA, 
1407PFM, 1409M -2W 

The arrangements of most i -f cans usually consist of 
the i -f tuned transformer and the associated resistors 
and capacitors, with about four or five external con- 
nections necessary. Of course, there have been some 
deviations in these circuits. It has been the policy of 

these "How IT WORKS" books to illustrate the inno- 
vations, both mechanical and electrical, that appear in 
the radio receivers of today. In the "How IT WORKS" 

books of Volumes XV and XVII, we discussed numer- 
ous features of special i -f transformer arrangements. 
In this present book we are going to discuss a new and 
unique type of i -f circuit construction. 

The f -m section of the Stromberg -Carlson combina- 
tion am -fm receivers, Models 1406PLA, 1407PFM, 
and 1409M -2W, employs a specially constructed ratio 
detector assembly, including the detector tube, inside 
a single can. Complete schematic diagrams for each of 
these receivers can be found on pages 19-1,2; 19-9,10 
and 19-11,12, respectively, of Rider's Volume XIX. 
This complete ratio -detector circuit is designated as 
T-5 in the schematic diagrams of these models. 

RATIO DETECTOR 

COPPER T-5 
Le 

6AL5 

(Courtesy of Stromberg -Carlson) 

Fig. 8.-Ratio detector circuit of the Stromberg -Carlson 
1406PLA, 1407PFM, and 1409M -2W receivers. 

The schematic diagram of the circuit in question is 

illustrated in Fig. 8. The letters designating the com- 
ponents are ours and not the manufacturers and are 
inserted for ease of discussion. The dashed box indi- 
cates the shield -can around the unit and all the compo- 
nents inside this box are included inside the can as- 
sembly. From this circuit diagram we find that the 
complete ratio -detector transformer is included in the 
can, along with the detector tube circuit and many 
associated components. The electrolytic capacitor, 
which is usually connected across the output detector 
load is not included inside the can because of the large 
size of such a component. After this T-5 unit is at- 
tached to the chassis, a 5-14 electrolytic capacitor is 
connected across the output of the detector to terminals 
provided in the physical construction. These terminals 
are designated as 5 and 6 in Fig. 8 ; terminal 5 is 
grounded to the chassis. 
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SPECIAL CIRCUIT CONSTRUCTIONS 11 

To understand fully the mechanical construction of 

this unit, how the various circuit components inside are 
wired, and how connections are made to the remainder 
of the receiver, we have made a number of drawings of 

this special construction. All of these drawings are 
made with the shield can removed. 

SECONDARY 
TUNING 
SCREW 

TOP VIEW 
(A) 

PRIMARY 
TUNING 
SCREW 

6AL5 
TUBE 

SOCKET 

BOTTOM VIEW 

(B) 

Fig. 9 (A and B).-The top and bottom views of the ratio - 
detector unit as used in the Stromberg -Carlson Models 
1406PLA, 1407PFM, and 1409M -2W. The 6AL5 miniature 
tube socket may be seen in the top view. 

The top and bottom view of the unit appears in Fig. 
9. The top view (A) shows the detector tube socket 
and the secondary tuning screw, and the bottom view 
(B) shows the primary tuning screw and eight termi- 
nals by which the ratio detector circuit is connected to 
the remainder of the receiver. Besides these parts, 
small solder connections (shown in stippled form) can 
be seen in both views. These represent small rivets and 
serve as tie points for the leads of certain components 
and also for pieces of bus bar. This bus bar, in turn, 
also serves as tie points for electrical connection be- 
tween components. 

Although not apparent from the drawing of the top 
view, the 6AL5 tube can be inserted into its socket 
through the top of the shield -can. This shield -can has 
two holes on top, a small one for the secondary tuning 
screw and a larger one so that the miniature 6AL5 tube 
can be inserted into the tube socket. With the tube in its 

socket, about half of it protrudes from the top of the 
can ; hence, the tube can be easily pulled out. At first 
one might think that since the tube socket and asso- 

ciated circuit is inside the shield, it might be incon- 
venient to take voltage measurements usually made at 
the tube socket. However, in this unit all necessary 
voltage measurements can be made at the terminals at 
the bottom of the assembly. If any defect in this as- 
sembly is suspected, it is suggested that the unit be re- 
turned to the manufacurer for replacement. 

The numbers next to the terminals on the bottom 
view of Fig. 9 (B) correspond to those circled numbers 
around the periphery of the dashed box of the sche- 
matic circuit of Fig. 8. Terminals 3 and 4 represent the 
filament of the 6AL5 tube and by placing a suitable 
voltmeter across these terminals, one can test for fila- 
ment voltage. In the actual circuit hookup, terminal 4 
is grounded and terminal 3 is connected to the high side 
of the 6.3 -volt secondary winding of the power trans- 
former. The stippling effect seen on the terminals and 

Fig. 10.-Isometric view of the complete ratio -detector cir- 
cuit, including the detector transformer, of the Stromberg - 
Carlson Models 1406PLA, 1407PFM and 1409M -2W. 
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12 RIDER'S-"HOW IT WORKS" 

other parts of the two views of Fig. 9 indicate soldered 
connections at these points. 

Now let us look at the isometric view of the complete 
ratio detector assembly in Fig. 10. The picture appears 
quite complicated, but by carefully tracing all the com- 
ponents, their connections can be discerned. Four re- 
sistors and four capacitors are included inside this 
assembly. The transformer coil form with its associ- 
ated windings, as well as the underside of the detector 
tube socket, can easily be seen. The thick heavy wires 
are pieces of bus bar which are used as tie points for 
interconnections of the circuit components. 

In analyzing this construction, constant reference 
should be made to the schematic of Fig. 8 for the proper 
correlation of wiring and components. The lettered 
components of Fig. 10 are the same as those of Fig. 8. 

It should be remembered that certain parts of the 
drawing are somewhat exaggerated and that some of 
the components are shifted slightly from their normal 
placement to show more clearly all the components and 
wiring. 

The ground connections inside this unit are quite 
interesting. Aside from the ground connection of one 
end of the 6AL5 filament, which is made to terminal 
4, all the other components and parts that have to be 
grounded are all interwired within the unit and finally 
end at terminal 5. (Remember that these terminals are 
at the bottom of the assembly and do not represent the 
pin numbers of the tube socket). Terminal 5 is 
grounded to the chassis of the receiver after the ratio - 
detector assembly is inserted inside the receiver. 

Tracing these ground connections from terminal 5, 
we find four leads, one lead going directly to pin 5 of 
the tube socket. From pin 5 there are two other leads, 
one going through the metallic center -pin of the tube 
socket to pin 6 of the socket to which one end of resistor 
RI is also connected. The other lead from pin 5 is 
soldered to the rivet which holds the metallic support 
of the tube socket (this metallic support is not shown 
in the drawing), and from this point the lead continues 
and is soldered to both metallic supports of the trans- 
former coil form and then conies back to terminal S. 
Thus we have accounted for two of the leads coming 
out of terminal 5. One of the remaining two leads is 
connected to one side of mica capacitor Cl and the 
other lead is attached to one side of ceramic capacitor 
C2 

From pin 3, one end of the tube filament, a (silver - 
colored) lead connects directly to terminal 4. From pin 
4, the other end of the filament, a (copper -colored) 
lead connects directly to terminal 3. These two leads 
are part of a special type of wire, wherein both leads are 

very close together and are separated only by a plastic 
insulator, as can be seen in Fig. 10. 

This same type of wire is also used for the secondary 
winding, L2, of the ratio -detector transformer. To 
differentiate between the two lead colors in the draw- 
ing, the copper -colored wire is drawn heavier than the 
other; this also enables the reader to trace the wires 
easily. This part of the transformer is bifilar wound, as 
is usually necessary in ratio -detector transformers. 

The top lead of this coil (the thinner wire) is con- 
nected to a bus bar which in turn is connected to pin 1 

of the tube socket. Tracing this part of coil L2, we find 
that the other end, at the bottom of the coil, is con- 
nected to another bus bar. This connection represents 
the tapped center point of the secondary coil, L2. The 
top end of the copper -colored lead of coil L2 and also 
one end of the fine -wired tertiary coil, L3 is also con- 
nected to this bus bar. The lower end of the copper wire 
of L2 is connected to another bus bar which, in turn, is 
connected to pin 2 of the tube socket. This completes 
the circuit of the bifilar-wound secondary coil, L2 (a 
truer representation of how a bifilar wound secondary 
coil should appear schematically can be found in Fig. 6 
on page 14 of the "How IT WORKS" book for Rider's 
Volume XVII. 

One end of ceramic capacitor C3 is connected to pin 
1 of the tube socket and the other end of this capacitor 
is connected to the same bus wire which is connected 
to pin 2. Thus, this capacitor is across the secondary 
coil, L2. 

The primary coil, L1, of the unit appears at the lower 
end of the transformer coil form. The upper end of this 
coil is soldered to terminal 1 and the lower end to ter- 
minal 2. (This latter terminal is not shown in the 
illustration.) A small 5-µµf ceramic capacitor, C4, has 
one lead soldered to terminal 1 and the other end 
soldered to terminal 2. The lead of this capacitor going 
to terminal 1 has a piece of "spaghetti" around it for 
insulating purposes. 

Wound around the bottom part of primary coil LI 
is the tertiary winding, L3. Although not shown, a 
piece of insulating material lies in between coil wind- 
ings L.1 and L3. We have already indicated how one 
end of coil L3 is attached to the center tap of coil L2. 
The other end of coil L3 is soldered to the lower end of 
a bus bar, as seen on the left side of the drawing. To the 
upper part of this same bus bar one end of resistor R2 
is connected. The other end of this resistor is soldered 
to a rivet tie point at the top of the assembly. To this tie 
point there is also connected one end of resistor R3 and 
the other end of ceramic capacitor C2; the other end of 
this capacitor is grounded, as mentioned previously. 
The other end of resistor R3 is soldered to terminal 7. 
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To complete the analysis of the wiring of this unit, 
it will be seen that the remaining end of resistor RI 
(the other end is grounded as mentioned previously) is 
twisted together with one lead of resistor R4 and these 
twisted leads are soldered to terminal 8. The other end 
of resistor R4, as well as the other end of mica capacitor 
Cl, is connected to pin 7 of the tube socket. From pin 
7 a separate lead can be seen going to terminal 6 at the 
base of the unit. This completes the wiring of the spe- 
cial ratio detector assembly. 

Printed Circuits 

In the "How IT WORKS" book of Rider's Volume 
XVIII there was an article on the application of 
printed circuits in radio receivers. Because of their 
growing use in radio receivers, it was felt that further 
discussion about printed circuits are in order. A printed 
circuit is defined as being printed when it is produced 
on a special insulating base by any one of a nutnber of 
processes. Thus, it should be remembered that a 
printed circuit in one piece of electronic equipment may 
be reproduced by a completely different method than 
a printed circuit in some other equipment. 

Below is an excerpt from the National Bureau of 
Standards Circular 468 titled Printed Circuit Tech- 
niques written by Cledo Brunetti and Roger W. Curtis. 
This circular describes the methods by which printed 
circuits can be produced. 

"Printed circuits fall into six main classifications : 

painting, spraying, chemical deposition, vacuum proc- 
esses, die -stamping and dusting. Some of the processes 
are new, some have been used for years, others have not 
been applied to production of electronic circuits but are 
included because they point the way to new techniques. 

"All are methods of reproducing a circuit design 
upon a surface and as such fall under the general classi- 
fication of printing processes. Electronic circuits pro- 
duced by any of these methods will be called printed 
electronic circuits. The processes differ mainly ih the 
manner in which the conductors* are produced. Re- 
sistors and capacitors are applied by methods that in 
general may be used interchangeably with any of the 
processes. 

"Painting. Metallic paints for conductors, inductors 
and shields are made by mixing a metal powder with a 
liquid binder to hold the particles together and a solvent 
to control the viscosity. Resistance paints are made in 
somewhat the same manner, using carbon or metallic 

*The term "conductors" herein is used to denote the leads or 
that part of the circuit wiring which connects the electronic 
components such as the resistors, inductors, etc. 

powders. The circuit is painted on the surface by brush 
or stencil. It is fired at elevated temperatures. Tiny 
capacitors and subminiature tubes are added to com- 
plete the electronic unit. 

"Spraying. Molten metal or paint is sprayed onto an 
insulating surface with a spray gun. In some processes, 
metals in the form of wire, powder or solutions are 
supplied to the gun and sprayed directly on the surfaces 
through stencils to form the conductors and to fasten 
in place resistors, capacitors, and other electronic com- 
ponents that have previously been placed in depressions 
on the surface. Resistance paints may also be sprayed. 
Chemical spraying is possible using a spray gun with 
two openings, one ejecting silvering material and the 
other a reducing liquid. In another method, a metallic 
film on an insulated surface is subjected to an abrasive 
blast through a stencil bearing the circuit pattern. In- 
cluded in this classification is the die-casting method. A 
special low -melting point alloy is cast directly into 
grooves in the insulating surface. Expansion on cooling 
holds the metal in place. 

"Chemical deposition. A metallic solution, such as 
silver for example, is prepared by adding ammonium 
hydroxide to a solution of silver nitrate. A reducing 
agent is used to precipitate metallic silver on the insu- 
lating surface. A stencil is employed to define the cir- 
cuit. Thin films are formed that may serve as resistors 
or conductors. Electroplating is used to increase the 
conductance of the part of the wiring serving as the 
conductors. 

"Vacuum processes. The coating metal is made up in 
the form of a cathode or placed in a container in an 
evacuated chamber opposite the plate on which the 
pattern is to appear. Raising the metal to proper tem- 
perature distills it onto the plate through a suitable 
stencil to define the circuit. Resistors as well as con- 
ductors are made this way. 

"Die -stamping. Circuit wiring is punched out of 
metal foil and attached to one or both sides of an in- 
sulating panel. A variation is to use a heated die with 
the circuit wiring pattern on its face. Pressing the die 
on a thin sheet of metal foil over a plastic surface prints 
the complete wiring in a single step. The heat causes 
the foil to adhere strongly to the surface. The process 
is applicable to production of inductors and resistors. 

"Dusting. Metallic powders with or without a binder 
are dusted onto a surface in a wiring pattern and fired. 
The powder may be held to the surface by coating the 
latter with an adhesive through a circuit defining sten- 
cil. The powder adheres to the surface in the desired 
circuit pattern and fuzes strongly to it on firing. An 
electrostatic method of holding the powder on prior 
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to firing or flashing has been developed. The process is 

adaptable to making resistors and conductors. Electro- 
plating may be used to increase the conductance where 
necessary. 

"In this country considerable interest is being dis- 
played in the painting, spraying, and die -stamping 
methods. A good deal of experience has been accumu- 
lated and practical methods of operation adaptable to 
mass production worked out. Review of progress in 
foreign countries also reveals development and usage 
of some of the methods, particularly in England and 
Germany. The literature is replete with methods of de- 
positing metals on non-metallic materials. A large 
number have been patented long ago and the patehts 
expired. Early methods consisted of applying finely 
divided graphite or metal powders to wax coatings on 
the surfaces. The chemical reduction methods were 
probably the first to be used for producing thin metallic 
films on non -conducting surfaces for decorative arts. 
Some have been used for over 100 years. The resulting 
films were usually very thin, and plating was used to 
increase the thickness. 

"Not all the components of an electronic circuit may 
be printed. The practice is adaptable to conductors, re- 
sistors, capacitors, inductors, shields, and antennas. By 
printing the circuit on a base plate of high dielectric 
constant one may print the capacitors, wiring, and in- 
ductors all in a single operation. The capacitors in this 
case may be made up by silvering equal areas on oppo- 
site sides of the plate. This practice is applicable to uses 
where high capacity between leads and components 
may be tolerated, such as in phase shift networks com- 
prising only resistor and capacitor elements. It is desir- 
able that the circuits and components adhere strongly 
to the base plate. The wiring should be of low resist- 
ance and of sufficient size to carry large currents with- 
out appreciable heating. The resistors and other printed 
components should be stable under rated electrical 
loads and should show a minimum aging effect. The 
complete printed circuit should withstand fairly severe 
temperature and humidity exposures, rough handling, 
and mechanical abuse." 

In quite a few of the radio receivers appearing in 
Rider's Volume XIX, printed circuits are used. In this 
section we are going to discuss one of these printed cir- 
cuits which appears in Firestone Model 4-C-13 (ap- 
pearing on page 19-41 through 19-43) but can be rep- 
resentative of those used in many other receivers. The 
manufacturer of this printed circuit is Centralab Divi- 
sion of Globe -Union, Inc. The printed circuit we have 
in mind is used as the coupling unit between the pen- 
tode audio voltage amplifier section of the 1U5 tube 
and the 3V4 audio power amplifier. That part of the 
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(Courtesy Firestone Tire & Rubber Co.) 

Fig. 11.-The printed circuit appearing in the Firestone 
4-C-13 contains three resistors and three capacitors. 

circuit of interest to us is illustrated in Fig. 11. The 
printed circuit shown in schematic form is enclosed in 
the dashed box and is termed "ceramic coupling unit." 
The supplier of this unit calls it a "standard pentode 
couplate." 

From the schematic of this unit we see that six com- 
ponents are included, three resistors and three capaci- 
tors. For the 1U5 tube, the one-megohm resistor, R15, 
is used as the plate load, the 4.7-megohm resistor, R16, 
is used as the screen dropping resistor, the 0.005-µf 
capacitor, C17, is used as the screen by-pass and the 
50-'4 capacitor, C16, is used as the plate r -f bypass. 
The 0.005-14 capacitor, C15, is the audio coupling be- 
tween the plate of the 1U5 tube and the control grid of 
the 3V4 tube, and the 2.2-megohm resistor, R14, is the 
grid resistor for the 3V4 tube. The resistors are each 
rated at 1/5 watt and the d -c working voltage of the 
capacitors are rated at 450 volts. Each resistor has a 
tolerance of ±20%. 

A drawing of this printed circuit including its actual 
dimensions is shown in Fig. 12. There are six tinned 
copper leads coming out of the unit. These leads are 

1 %4 MAX. --I 

X 

3 4 5 6 

i/8 MAX. 

*24 TINNED COPPER 
LEADS APPROX. 
21/2" LONG 

Fig. 12.-Physical configuration of the printed circuit used 
in the Firestone 4-C-13. 
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SPECIAL CIRCUIT CONSTRUCTIONS 15 

numbered one through six on the coating of the printed 
circuit, as shown. These numbers tie-in with those 
illustrated in the schematic drawing of Fig. 11. Lead 1 

is grounded, lead 2 is connected to a bias -supply point 
and also to a 1-megohm resistor, R17. Lead 3 is con- 
nected to the B+ supply, leads 4 and 5 are connected to 
the screen and plate of the 1U5 tube respectively, and 
lead 6 is connected to the control grid of the 3V4 power 
output tube. 

To present a fair idea of the techniques used in the 
assembly of these printed circuits, we have reprinted 
below part of an article written by A. S. Kouri of the 
Centralab Division of Globe -Union, Inc. This article 
describes some of the techniques involved in this com- 
pany's production of printed circuits, and was taken 
from the National Bureau of Standards Miscellaneous 
Publication 192 titled "New Advances in Printed Cir- 
cuits." Wherever it was felt necessary, we have sup- 
plemented the material contained in this article. 

"An important question at this moment is 'What do 
the basic everyday circuits look like when printed?' 
Both simple and complex circuits have been reduced 
in size and complexity of construction by the tech- 
niques now used in manufacturing at Centralab. Some 
of these techniques are illustrated in Fig. 13. In part 
(A) the units shown represents a simple RC coupler. 
Correlation between the four different views of the 
unit can easily be made. In the composite view we have 
indicated, by the cross -hatched lines, that portion of the 
silvered plates that are effective in producing the de- 
sired capacitance. This composite drawing is nothing 
more than an overlapping of the front and rear views 
on this printed circuit in order to show areas that are 
common to each other. The leads 1, 2, and 3 indicate 
the external connections of the circuit. Various more 
complicated coupling and filter circuits can be made 
using two or more of the units. The layout in part (B ) 
of Fig. 13 includes two capacitors and one resistor and 
can be used as a diode filter. The composite view in 
thisclrawing also indicates by cross -hatched lines those 
parts of the silvered plates that are effective in produc- 
ing the desired capacitance. An important point to note 
is that the ceramic plate serves as a base for the circuit 
and resistors and as the dielectric for the capacitors. 
Both parts (A) and (B) of Fig. 13 use a ceramic plate 
as the base for the circuit and components. 

"In part (C) of the figure we see a layout for an in- 
tra -stage coupler which is termed the `Couplate.' This 
latter unit employs a steatite plate as a base for the cir- 
cuit and resistors, and the capacitors are thin, silvered 
disks of high dielectric ceramic soldered flat against the 
plate. These three items illustrate the two basic meth- 
ods we employ at Centralab. Each has its advantages. 

2 -II 1 

(A) 1 

LAYOUT OF R.C. COUPLER- "KUPEC 

1" 

i 
I 

i 

3 t 

T T 

2 

3 

II I 

LAYOUT OF DIODE FILTER- " FILPEC 

3 (C) 

LAYOUT OF INTERSTAGE COUPLING- 
"COUPLATE 

Fig. 13.-The construction and schematic representation of 
three types of printed circuits are shown in parts (A), (B), 
and (C). 

But it is important to note, however, that when a high 
dielectric constant plate is used for the circuit and re- 
sistor base as well as for the dielectric for the capaci- 
tors, (as that used for the printed circuits of (A) and 
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16 RIDER'S-"HOW IT WORKS" 

2 

(A) 

"COUPLATE" CIRCUIT 

óáád ooEo 

SILVER 

Fig. 14.-Schematic representation, silver screen pattern, 
shown in parts (A), (B), 

(B) of Fig. 11) a high degree of sometimes undesired 
coupling of components presents a problem. Where 
this coupling cannot be minimized to a negligible effect 

by proper spacing, layout and other expedients, it be- 

comes necessary to use the method illustrated with the 
Couplate printed circuit of part (C) of Fig. 11 ; that is, 

attaching wafer-thin ceramic capacitor disks separately 
to a steatite plate having a low K instead of a high K. 
(K means dielectric constant.) 

"Together with a general idea of the appearance of 

some commercial applications of printed circuits, we 

will attempt to answer another question arising in your 
mind, that is, 'How do we manufacture printed circuits 
at Centralab ?' Starting with a schematic drawing of 

the circuit, as shown in part (A) of Fig. 14, the shape 
and size of a base plate is determined, and a layout 
drawing is made. 

1C1 C21 

I.F. DIODE LOAD 
FILTER 

AV.C. 

(A) 

DIODE " FILPEC " CIRCUIT 

(B) 

SCREEN PATTERN 

and completed printed 
and (C) , respectivly. 

(YA 001 001 NIM 
12 3 4 
. . r-- /___t_ 

1 32 

R 

(C) 

COMPLETED "COUPLATE 

circuit for a coupling circuit are 

"The layout drawing is accurately made to enlarged 
scale and photographed. From the layout photographs, 
which are reduced to actual size, screens are made, as 
shown in part (B) of Fig. 14, which are used to apply 
the circuitry and resistors. A silver paint used for the 
circuitry is fired at approximately 1,400° F. to bond it 

to the ceramic and to render it conductive. For the re- 

sistors, a carbon -resin dispersion is used which is baked 
at a moderate temperature to stabilize it against the 
effects of mechanical abrasion and humidity. After re- 
sistors are applied, wire leads and capacitors are 
soldered to the plate to complete the assembly. A phe- 
nolic coating is used to provide insulation and addi- 
tional protection against humidity and abrasion. In 
part (C) of Fig. 14 a line drawing of this completed 
Couplate is shown including its dimensions. 

"For a simple RC circuit, such as the diode filter of 

7 T 
(B) 

SILVER 
SCREEN 
PATTERN 

(C) 

COMPLETED DIODE 
LOAD ° FILPEC 

Fig. 15.-Schematic representation, silver screen pattern, and completed printed circuit of a diode load filter are 
shown in parts (A), (B), and (C), respectively. 
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SPECIAL CIRCUIT CONSTRUCTIONS 17 

Fig. 15 (A), a high K base is used as the dielectric for 
the capacitor. Silver and resistor screening are done in 

the same manner as illustrated before. However, it is 

unnecessary to attach external capacitors since they 
are included as an integral part of the unit in this de- 
sign, the screening pattern is shown in part (B) and 
the completed unit illustrated in part (C) of Fig. 15. 

If this circuit had been more complex and intercoupling 
of components had to be reduced to a minimum, then it 
would have been preferable to use a steatite base with 
wafer -type capacitors attached separately. In either 
case, the ceramics used for the base plate and the capac- 
itors are dense bodies, impervious to moisture, and 
have excellent dielectric properties. 

"How these ceramics are made is another question, 
since it is a science all its own. In producing either 
steatite or high K ceramic, careful laboratory control 
precedes all operations such as mixing, molding, and 
firing. 

"The screens used to deposit the circuit pattern and 
the resistors are an important part of printed circuit 
equipment, and their manufacture requires consider- 
able skill, especially for small and intricate layouts. 
Either silk or steel mesh screen is used. The choice de- 
pends on first cost, expected life, and quality of work. 
After a photosensitive emulsion is applied to the sur- 
face of the screen it is exposed to light against the pho- 
tographid positive of the circuit layout. After washing 
the unexposed sections of the screen it is checked for 
accuracy and is then ready for use. 

"In order to deposit the circuit pattern or the re- 
sistors, a small amount of paint is poured over the 
screen and a rubber squeegee moved over the surface 
of the screen forces paint through the pattern openings 
onto the ceramic plate below. 

"Let us examine each of the four types of circuit 
components that can be made by our printed circuit 
technique in order to determine what these printed 
circuits can do and how they perform. 

"The conductors of `wires' are silver normally ap- 
plied in widths from 0.010 in to 0.060 in. and approxi- 

mately 0.003 in. thick. A 1 -in, length of conductor 
0.030 in. wide will have a resistance of approximately 
0.1 ohm. Humidity, load life, noise, and voltage coeffi- 
cient data for a 1-megohm resistor 1/4 in. long and 
5/64 in. wide may be seen in Table 1. 

"The ceramic dielectrics used for the printed circuit 
capacitors have a number of important characteristics. 
Of first importance is the simple parallel plate con- 
struction which allows the capacitors to be made wafer 

u ó 4 11 
'ej loo 
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ó 
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70 

i 
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60 

re' 

o to' 20' 30' 40' S0 60 70 e0' 
TEMPERATURE IN DEGREES CENTIGRADE 
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o _-.................. 
.... --._.. 

2 3 4 6 10 45 ZO 30 40 30 100 200 300 300 101 

AGE -IN DAYS 

(a) 

Fig. 16.-Typical temperature and aging curves of the cera- 
mic dielectric used in manufacturing printed circuits are shown 
in parts (A) and (B), respectively. 

thin so that they can be mounted flat against the printed 
circuit plate, retaining the two dimensional nature of 
the circuit and resistors. Typical temperature coeffi- 
cient and aging curves are shown in Fig. 16. 

"Inductances are applied either as spiral conductors 
on a flat surface, the maximum inductance practical to 
obtain in this manner being approximately 0.1 micro - 

TABLE 1.-Electrical characteristics of printed reatetors 
Example: 1 Megohm Resistor, 1/4 in. X 5/64 in. 

Humidity Load life Noise Voltage 
coefficient 

Duration and type of teat____ 46 hours at 90%45% rela- 1.000 hr. intermittent (1%,! 
tive humidity, and 40° C. hr. on. % hr. off I. Total 

power dissipated 0.5 watt. 
Change immediately following 

teat +11% -4.7% 4 db over equivalent rompo- 0.007% per volt. 
altlon type resistor. Permanent change following 

teat -1% 
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18 RIDER'S-"HOW IT WORKS" 

henry with a Q of 150, or as parallel lines having lower 
inductance but higher Q. In general, resonant circuits 
can be handled over the range from 25 to 509 mc. It is 

important to note, since the ceramics used have a tem- 

perature coefficient of linear expansion one-half or less 

than that of good metallic conductors, that an induct- 
ance which is bonded to the ceramic and constrained to 

expand with the ceramic base will have at least half the 
temperature coefficient of inductance of a similar, form - 

wound inductance. Also, this type of inductance has 
greater stability when exposed to repeated temperature 
cyclings than it is possible to obtain with either air or 
form -wound types. 

"Wherever it is desired to miniaturize a circuit, 
printed circuit techniques should be considered. For 
instance, it is possible to make a printed circuit having 
15 capacitors and 15 resistors, or more, a total of 30 

components, and associated wiring, on a plate 3/4 sq. 

in. in area and 1/16 in. thick. Uniformity in perform- 
ance and appearance of printed circuits produced in 
quantity is an important advantage to consider. Since 
all components are integrally bonded to the base plate, 
there can be no movement of parts relative to one an- 
other due to vibration or shock. Because of the dense 
nature of steatite and the ceramics used for capacitors,. 
printed circuits are impervious to the effects of high 
humidity, and consequently, they should be useful in 
equipment destined for tropical use. 

"Circuits which can be treated as a unit lend them- 
selves ideally to printed circuit techniques. In this case 
the circuit can be molded or potted as a unit section and 
provided with plug connections to the remainder of the 
circuit. Servicing them becomes a matter of locating 
the faulty section and plugging in a new unit. 

"A single three -stage miniature amplifier, mass pro- 
duced at low cost, can be used in various applications. 
It can be used wherever a small `packaged amplifier' 
is needed such as in a stethoscope, hearing aid, pocket 
signal -tracer, or pocket transceiver. 

"There is no question of greater importance to the 
prospective commercial user of printed circuits than 
that of cost. At the present time printed circuits are 
competitive with and sometimes cheaper than circuits 
using standard components, providing, the intangible 

TABLE 2. Printed electronic circuit costa 
By comparative ratio computed from averaged cost analyses 

supplied by Couplate users 

ORDINARY COYPONRNTR COUPLATR RgUIVALZNT 
Index Index 

I. 4 Separate components 0.0 1. Multiunit component_ 10.0 

2. 8 Soldered joints ____ 2.0 2. 4 Soldered joints ____ 1.0 

8. Wiring mistakes 1.5 8. Wiring mistakes ____ 0.75 

4. Purchasing 1.0 4. Purchasing 0.5 

6. Inventory, storage, 
and stock handling__ 1.0 

5. Inventory, storage, 
and stock handling_ 0.5 

Total 14.5 Total 12.76 

considerations such as savings in labor, wiring mis- 

takes, purchasing, inventory, and stock handling, are 
given their proper weight. The arithmetic illustrating 
the economics involved for the Couplate, a single com- 

ponent with 4 leads replacing 4 separate components 
with 8 leads is shown in simple tabular form in Table 2. 

A similar analysis can be made for any of the other 
printed circuit items discussed in this paper." 

For further information relative to printed circuits, 
it is suggested that the reader consult the two National 
Bureau of Standards publications mentioned in this 
discussion. 

The biggest problem is raised by the serviceman re- 
pairing a receiver containing such printed circuit units. 
If he finds the trouble exists inside the printed circuit, 
all he need do is replace it with a new one. All good and 
well, but this still means replacing a complete new unit, 
equivalent, say, to six separate components such as the 
one discussed in Figs. 11 and 12, even if only one of the 
components is defective. The complete cost of the 
printed circuit must be borne, compared to that for a 
single resistor or capacitor (or whatever the defective 
element may be). Aside from this, there is also the 
amount of repair time that has to be considered ; it will 
take a serviceman longer to wire, say a six lead printed 
circuit than two leads for a single component. 

If the over-all picture relative to the cost to the con- 
sumer as charged by the serviceman for the parts used 
and time rendered is only a few cents different from 
that charged for a single component change, then there 
may not be many protests. However, if there is, in the 
final analysis, a difference in price that is considered 
appreciable, there will be quite a few customer com- 
plaints. 
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AUTOMATIC VOLUME CONTROL (AVC) 

AND TUNING EYE CIRCUITS 

By WILLARD MOODY 

MODERN radio receivers often use extremely 
ingenious and interesting circuits. The cir- 
cuits to be described in this section are of that 

type and include such circuit arrangements as those 
designed to permit ready switching from a -m diode - 
detector bias to f -m ratio -detector avc bias. In one re- 
ceiver, the limiter grid current flowing in a grid resistor 
provides an automatic bias proportional to signal 
strength, and the ratio detector bias circuit is not used. 

The fact that, contrary to general practice, a limiter 
is used ahead of the ratio detector is in itself an inter- 
esting innovation and departure from conventional cir- 
cuit design. 

TO 

I -F r R -F 

GRID RETURNS 
t 6AF6-G 

GRIDS 

E 

A.V.C. 
AMPL. 

65J 7 

The use of amplified avc is rather uncommon, and 
this type of a circuit will he discussed. When the manu- 
facturer incorporates an amplified avc system in his 
receiver to obtain greater sensitivity in the tuning eye 
circuit, rather than in the avc circuit, the circuit is re- 
ferred to as tuning eye type. A receiver incorporating 
this type of circuit will also be discussed. 

Farnsworth Model 400M 

Amplified avc is not widely used, but, when properly 
designed, it affords greater sensitivity and wider range - at additional expense - than ordinary avc circuits. 
The Farnsworth Model 400M appearing on pages 

88 
2ND I.F. 
A.V.C-DET. 

100 M 35 
TO 

65J 7 

LIMITER 
GRID 

FM I -F 
TRANSFORMER 
SECONDARY 

(After Farnsworth Telev. & Radio Corp.) 
Fig. 1.-A breakdown of the avc circuit of the Farnsworth 400M. 
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20 RIDER'S-"HOW IT WORKS" 

19-34 through 19-54 of Rider's Volume XIX uses such 

a system. 

In this set, a 6B8 tube functions as a combined 2nd 

detector, second i -f, and avc stage. A type 6SJ7 func- 

tions as an amplifier which amplifies the i -f signal and 

feeds it to the avc circuit. 

In Fig. 1. a breakdown circuit of the Farnsworth 

400M avc arrangement is illustrated. The complete 

circuit is given in Rider's Vol. XIX, pages 19-51,52. 

The 6H6 ratio detector supplies avc bias on the f -m 

band. In addition, an unusual tuning indicator arrange- 

ment is, employed. 

The circuit operation is not particularly complex. 

An i -f signal voltage appearing across the secondary 

circuit of the a -m i -f transformer (66) is applied to the 

grid input circuit of the 6B8 tube and is amplified by 

this tube. The resulting, larger signal potential appear- 

ing in the plate circuit is applied through a 50-µµf ca- 

pacitor (35) to the grid of the 6SJ7 avc amplifier, is 

amplified, and then applied to the 6B8 diode plate, pin 

4, through the 100-µ4 capacitor (30). 

The diode rectifies this signal and a d -c voltage is 

developed between pin 4 of the 6B8 and ground. This 

potential is applied through resistors 12 and 3 to the 

0.05-µf capacitor 42, (points C, D, and E) and hence 

to the grid circuits of the avc-controlled tubes : the 

6AB7 r -f tube, 6SA7 mixer, and 6SG7 i -f tube. 

The negative d -c avc voltage is also applied to the 

grids of the 6AF6-G tuning indicator tube, point E in 

the diagram. 
The voltage is a maximum at resonance, when a sta- 

tion is tuned in on the receiver, and drops sharply off - 

resonance, just as it does in any avc circuit. The range, 

or limits, over which this avc circuit operates, however, 

is greater than in the ordinary avc circuit because of 

the amplification afforded by the 6SJ7 avc amplifier 

stage. 
The diode load resistance is the impedance between 

pin 4 and ground in the 6B8 stage. The d -c return path 
for the diode is through resistors 12, 2, and 3, of 1-meg- 

ohm, 2.2-megohm and 100,000 -ohm value respec- 

tively. Resistor 12 (1 megohm and capacitor 42 (0.05 

µf) are the elements of an r -f filter used for circuit 

stability, with reference to points C and D. 

It should be noted that the 6B8 diode is used as an 

avc detector or r -f rectifier at the i.f. and does not sup- 

ply an a -f signal to the audio amplifier. 

The 6SQ7 diode, pin 4, (shown in the complete 
schematic, pages 19-51,52 of Rider's Volume XIX) is 

the diode detector used for an audio source to the a -f 

amplifier section of the receiver on a -m operation. 

AVC For the F -M Band 

On f -m operation, signal voltage is developed in the 

grid circuit of the 6SJ7 limiter (not shown in Fig. 1) . 

This tube has no cathode resistor and no fixed bias, 

thus it draws maximum grid current on positive signal 

peaks and capacitor 35 becomes charged. The average 

grid potential thus becomes negative as the grid capac- 

itor -resistor time constant is so chosen as to permit a 

bias voltage to be developed on the limiter. As this bias 

potential is proportional to the amplitude of the in- 

coming signal voltage, it may be used for avc purposes 
and is so used in this receiver. 

The negative d -c voltage across resistor 3 (100,000 
ohms) is applied to the avc circuit and capacitor 42 

(0.05 µf) through resistors 2, 12, and 3, (through 
points A -B -C -D -E on the drawing). 

On the f -m, the band diode formed between pins 4 

and 8 of the 6B8 merely functions as a "gas gate," not 

a rectifier. If the diode plate (pin 4) should "go posi- 

tive" with respect to ground, because of a gassy con- 

trolled tube, the diode would conduct and short out the 

positive bias, thus protecting the other avc controlled 

tubes from possibly damage. 

Similarly, if strong noise pulses should exceed the 

bias on an avc controlled tube on positive peaks, the 

6B8 diode would act as a noise limiter and tend to damp 

the circuit and prevent the avc line from going positive. 

In this set a limiter is used before the ratio detector. 

This is a departure from conventional practice. The 

ratio detector was originally developed so that the lim- 

iter tube could be eliminated. The use of a limiter be- 

fore the ratio detector, although not necessary, does 

improve the signal-to-noise ratio of the receiver. How- 

ever, it adds to the cost of the receiver and for that rea- 

son is generally omitted. 

While the use of the limiter improves the signal-to- 
noise ratio of the receiver, it is also a convenient and 
practical source of avc voltage on f -m operation. The 

switching circuits acts in such manner that, on a.m., no 

signal voltage appears across transformer 63 and the 
limiter grid circuit. Therefore, there is no interference 
between the a -m and f -m avc circuits. 

Similarly, no a -m signal voltage is applied to diode 
plate 4, through capacitor 30, from the 6SJ7 plate, on 

a.m. and, there is no reaction of a.m. on f.m. bias. 

Further, the usual practice of deriving avc bias, for 
f.m., from the ratio detector, has not been followed. 

Another innovation is the employment of a 6AF6-G. 
This tuning eye, or indicator, is a special tube used in 

an unusual circuit. This special circuit is shown in Fig. 
2. However, before proceeding to a discussion of this 
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AVC AND TUNING EYE CIRCUITS 21 

circuit, some attention will be given to the 6AF6-G 
tube. 

47 M 

TO 6B8 
DIODE AVC 
CIRCUIT 

0 B+ 

150 M 

65N7 -GT 
TUNING EYE 
AMPLIFIER 

100 M 

0 ® 
150M 47M 

TO RATIO 
DETECTOR 

PLATE 
CIRCUIT 

(After Farnsworth Telev. & Radio Corp.) 
Fig. 2.-The tuning eye circuit of the Farnsworth 400M. 

The 6AF6-G,* fundamentally, is a high -vacuum, 
heater -cathode type of tube designed to respond visu- 
ally, by means of two shadows on a fluorescent target, 
to changes in the voltages applied to the control elec- 
trodes. These electrodes connect to pin terminals 3 and 
4 of the 6AF6-G tube. The tube performs, therefore, 

*RCA Patent Note 6AF6-G-5-38 

Fig. 3 -The tuning eye circuit of 
the Meissner Model 2961. 

(Courtesy Meissner Mfg. Div., 
Maguire Industries, Inc.) 

0100® 
LTO CRID RETURN 

9009 AM RT AMP 

TI NEATER CIRCUITS 

as a voltage indicator and is useful as a convenient and 
non -mechanical means to indicate accurate tuning of 

the receiver to the desired station. 
Structurally, the 6AF6-G tube has a heater, a cath- 

ode, two ray -control electrodes, and a fluorescent tar- 
get. Electrically, however, the 6AF6-G may be con- 
sidered as two separate electron -ray tubes in one bulb, 
the cathode and target being common to both. Each 
control electrode can perform independently of the 
other to produce a separate shadow. The control elec- 
trodes may be connected in parallel to give twin shad- 
ows or connected separately to give two independently 
controlled shadows. The voltage or voltages generally 
speaking, required for control, are supplied to the 
6AF6-G through one or more voltage amplifier tubes. 

In the circuit of the Farnsworth 400M, a 6SN7 duo - 
triode tube is used as a d -c amplifier. Using the ray con- 
trol electrodes of the 6AF6-G tube in parallel, the twin 
patterns vary from shaded angles of 100 degrees with 
no controlling voltage (off tune) to shaded angles of 

approximately zero degrees at resonance, with a strong 
carrier. Exact tuning is indicated by the narrowest 
shaded angles that can be obtained ; the stronger the 
carrier, the narrower the angle. 

In the circuit shown in Fig. 2, the grid of the right 
hand portion of the 6SN7-GT (pin 4) is switched auto- 
matically to ground f -m operation ; on a -m operation 
this grid is switched to resistor 3 and the grid circuit 
of the 6D8 tube. The grid of the left-hand portion of 

the 6SN7-GT tube (pin 1) is switched from the ratio 
detector plate circuit (negative voltage source) on f -m 
operation to resistor 3 and the common grid circuit of 
the 6B8 tube on a -m operation. 

Thus, on. a -m operation both tuning eye grids con- 
nect to the avc source, and on f -m operation one tuning 

TO © TO 9002 ERID 
( 90020`NI 2.1 RETURN or 200 
AMP) GRID \ Ì IMAM 
nacwT + 

.05 

TO MA/145 
T.C. GRID 
CIRCUIT 
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eye grid is at ground potential while the other is at a 
negative potential at resonance, due to standard ratio 
detector action. 

Meissner Model 2961 

The service data for this receiver appears in Volume 
XIX on pages 19-7,8 through 19-21. The tuning eye 
amplifier circuit of this receiver is shown in Fig. 3. This 
receiver utilizes an unusual a -m avc and tuning eye 
amplifier circuit. The circuit consists essentially of a 
6AG5 a -m avc stage, a 6AL5 avc and tuning eye, recti- 
fier, and a 9003 tuning eye amplifier. Instead of the 
6AF6 tuning indicator which was discussed previously, 
a 6U5/655 -tuning indicator is used. 

An i -f signal voltage at the grid (pin 1) of the 9003 
2nd i -f amplifier, is applied to the grid of the 6AG5 a -m 
avc tube across the 470,000 -ohm resistor (222). The 
signal is amplified by the 6AG5 tube and fed to the 
plate, pin 7, of the second 6AL5 diode. This second 
diode rectifies the signal and current flow through re- 
sistors 216 and 217 to ground. 

The d -c potential across the 220,000 -ohm resistor, 
(217) is then applied to the grid circuit of the 9003 2nd 

i -f amplifier tube. This tube, incidentally, is not widely 
used and its inclusion in this receiver is a mark of dif- 
ference from conventional design. 

The i -f signal voltage available at the plate of the 
second section of the 6AL5 is also applied through the 
15-14 capacitor (117) to the grid circuit of the 9003 
tuning eye amplifier tube. This signal voltage appears 
across resistor 211, which has a value of 100,000 ohms. 

The 9003 eye amplifier then amplifies the signal and 
couples it, through i -f transformer 280, to the other half 
of the 6AL5 duo -diode type ; specifically, to pins 2 and 
5. The electron flow through the 47,000 -ohm resistor 
(207) makes the junction point of this resistor, and the 
transformer secondary terminal connected to 207, neg- 
ative with respect to ground. This negative potential 
is applied through a 1-megohm resistor (206) to the 
grid circuit of the tuning eye, a type 6U5/655 tube. The 
arrowhead shows the point in question. 

The full d -c voltage across resistor 216 and 217 is 
applied through the 470,000 -ohm resistor (218) to the 
first i -f and a -m r -f grid circuits. 

The tuning eye grid circuit is shifted by the switch- 
ing system from the 6AL5 tuning eye rectifier to the 
grid circuit of the f -m limiter. Limiter grid current in 
a gridleak resistor causes the development of a bias in 
the presence of an f -m input signal. This particular 
circuit is shown in pages 19-9,10 of Rider's Vol. XIX. 

T4 

A.M. 

AVC TO 

GRID CIRCUITS, 
7A147 ISTI F. 

6BE6 MIXER, 
6AG5 R -F AMP. 

R16 
47 K 

DET. OUTPUT 

TO AUDIO 

INPUT 

R39 

C55 2.2 MEG 
150 

TO F -M 
DETECTOR 61x6 
PIN 5 (PLATE) 

(Courtesy Bendis Radio Div.) 

Fig. 4.-AVC circuit of the Bendix Models 1217B and 1217D. 

Bendix Models 1217B and 1217D 

Modern receivers often differ in basic circuit designs 
that provide equivalent functions. In the Bendix 1217B 
and 1217D, a circuit arrangement is used that is differ- 
ent from any so far discussed. 

On a -ni operation the avc circuit of this set uses a 
6H6 rectifier. Ratio detector plate circuit bias, for avc, 
is used on the f -m band. A circuit for analysis appears 
in Fig. 4. The complete service data appears in Rider's 
Vol. XIX, pages 19-9 through 19-33. 

Plate 5 is the a -ni diode plate and is connected to the 
secondary of a -ni i -f transformer T4. An i -f signal volt- 
age appearing across the secondary is rectified and a 
d -c voltage appears across resistor R17. This negative 
voltage is applied through resistor R20 and contacts 2 
or 3 of switch SI -E on a -m operation to the 7AH7, 
6BE6, and 6AG5 grid circuits. The other section of the 
6H6 is disconnected on a -ni operation. 

On f -m operation, switch SI -E switches the 7AH7, 
6BE6, and 6AG5 grid circuits to contacts 4 or 5 and 
to the ratio detector circuit. 

The negative at resonance voltage of the ratio de- 
tector plate is applied through resistor R39 to SI -E 
and the grid circuits of the avc controlled tubes. 

The right half of the 6H6 is shunted across capacitor 
C55. If plate 3 becomes positive for any reason, the 
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B+ 

20-103 
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1sT A.F. 

125Q7 

TO 125A7 

4 125G7 
GRID 
CIRCUITS 

50-104 
.05 MF 

(After Regal Electronics Corp.) 

Fig. 5.-Partial circuit of the Regal 7251. 

diode conducts and shorts out C55 so that a positive 
voltage does not act in the avc circuit. A gassy tube or 
high intensity noise pulse might cause the avc "line" to 
go positive .The diode, then, would conduct and pro- 
tect the avc controlled tubes. 

Regal Model 7251 

This receiver uses a 12SQ7 which is a commonly 
used tube in combination diode -triode detector and 
audio circuits. However, the method of using the diode 

Fig. 6.-Functional circuit of 
the a -m avc circuit of the GE 
Models 354 and 355. 

(After General Electric Co.) 

C18 
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TO v 
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CIRCUIT 

C15 
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elements in this circuit is somewhat unusual. The com- 
plete circuit appears in Rider's Volume XIX, on page 
19-11. The circuit sketched for analysis is shown in 

Fig. 5. 

The signal voltage at the plate of the 12SG7 i -f tube 
is applied through a 500-14 capacitor (55-104), to the 
diode plate, pin 4 of the 12SQ7, and is rectified. A d -c 

voltage is developed across the diode load resistor, 
20-103. The negative d -c output voltage is applied 
through the 2.2-megohm resistor (65-110) to the grid 
circuits of the 12SA7 and 12SG7 tubes. The audio 
component is picked off a 500,000 -ohm potentiometer 
(20-103). 

Capacitor 50-104 is the usual 0.05-14 avc capacitor 
and diode plate 5 is a shunted across the avc circuit, in 

the same manner as was described in the previous sec- 

tion. Resistor 650131 (6800 ohms) is the plate -load 
resistor for the i -f stage. 

General Electric Models 354, 355 

In a receiver such as the Regal 7251 the circuit is 

relatively simple. A more complex circuit is often 
found in an am -fm set. The circuit of the General Elec- 
tric 354 and 355, for example, uses a switching system 
to vary the avc circuit arrangement. 

These receivers use two different circuit arrange- 
ments to provide a -m avc and f -m avc. The service data 
appears in Rider's Volume XIX on pages 19-28 
through 19-35. The functional circuit of the a -m avc 
circuit is shown in Fig. 6. 

V3-bBA6 
I -F 
AMP 

C44 

R7 

T2 
10.7 MC 

C45 

47 G20 3 ? C21 
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R31 
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C24T 
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24 RIDER'S-"HOW IT WORKS" 

This section of the circuit uses a 6BA6 i -f amplifier, 
V3, and a 6SH7, second detector V4. The plate and 

screen voltages of the tube V4 are removed on a -m 

operation by opening a switch. This switch is omitted 
in Fig. 6, for the sake of simplicity. V4 then functions 
as a diode detector with the first grid serving as the 
diode plate. On f -m operation, the switch is closed and 
V4 functions as an i -f stage, with normal plate and 
screen potentials applied to it. 

The electron flow to ground through the 220,000 - 

ohm resistor, R10, in the V4 grid return circuit, de- 

velops a negative avc bias potential across capacitor 

C23. This voltage is applied to the grid circuits of V1 

and V3 through resistor R5. The audio output voltage 

is obtained at the junction point of resistors R5 and 
R31. 

T1 is the first i -f transformer and capacitor C15 is 

placed across the a -m 455-kc secondary winding. 

Switch Sl, in the grid circuit of V3, is shown in the 

a -m broadcast position. Capacitors C44 and C45 in the 
V3 plate circuit and the V4 grid circuit, respectively, 
are the 10.7 -mc f -m i -f trimmers and capacitors C20 

and C21 are the 455-kc a m i -f trimmers. 
The mode of operation on the f -m band is quite dif- 

ferent from the a -m operation of this receiver. On the 

T1 

V3 6BA6 
I F 

AMP. 

R7 
47 

C16 
.01 

-t r 
C44 

8+ 

T2 
10.7 MC 

C45 

C21 

455 KC 

R10 I 100 
220K i C23 

R11 

f -m band, V3 is an i -f amplifier, as in a -m operation, 
but V4 is no longer an a -m detector. Instead, it func- 

tions as an f -m i -f amplifier and drives V5, which is 

used in a ratio detector circuit. The equivalent circuit 
is shown in Fig. 7. Switching circuits have been elimi- 

nated in this functional diagram to secure clarity. 
The grid return of V3 now connects to R32 and the 

circuit traces back through R6 to the plate, pin 7, of the 

6AL5 ratio detector circuit. The plate of V5 assumes 
a maximum negative potential, with respect to ground, 
at resonance. This occurs when an f -m station is tuned 
in on the receiver. This negative potential serves as the 

avc bias since it is proportional to signal amplitude and 
it is applied to the grid circuit of V3. 

The grid return of V4 connects to resistor R10. On 
a -m operation, resistor R31 is not grounded and the 
resistance to ground for the V4 grid is higher than it is 

on f -m operation. On f -m operation, resistors R11 and 
R31 are in series and across resistor R10, making the 
net circuit resistance lower. The electron flow in re- 
sistor R10 is shown by the arrow. Hence, the junction 
of capacitors C21 and C23 is negative to ground, and 
this is the automatic bias potential for V4. In essence, 

capacitor C23 is a grid capacitor and the resistance 
across it is a gridleak on f -m operation. 

V4-65117 
I -F AMP. 

47K 

T3 
10.7 MC 

R31 
100K 

C27 

C24 
100 

R15 
47 K 

C30 
330 

R6 
470K 

C56 
.008 H 

Fig. 7.-I -F amplifier and ratio detector circuits of GE Models 354 and 355. 
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AUDIO CIRCUIT FEATURES 

By WILLARD MOODY 

MODERN radio receivers often incorporate 
unique circuit arrangements that are inter- 
esting to examine and study. A number of 

such circuits is included in this discussion, ranging 
from those of a -m and f -m models to that of an auto 
radio receiver using a special tone control system. 

Espey Model 512 

Audio jacks are not uncommon in receiver circuits. 
Usually they are used to permit the ready connection 
of a record player to the audio amplifier input circuit 
of the receiver, but in the circuit of the Espey 512 f -m 

tuner they are employed for a different purpose-to 
pick off the desired signal voltage rather than to intro- 
duce it. This f -m tuner can be used to drive a good 

quality audio amplifier for effective reproduction of 

f -m programs. Two jacks provide low-level and high- 
level signals. 

The service data for the Espey 512 appears on pages 
19-11,12 of Rider's Volume XIX. A partial schematic, 
including the previously mentioned output jacks, is 

given in Fig. 1. 

An audio amplifier may require more or less signal 
voltage to its input circuit, according to its inherent 
gain, and either the low- or high-level jacks of this 
tuner can be used. 

R702 
.5ME6 

650.7 
ve 

C701 
250 MMF 

NI61-I LEVEL 
X 904 

6 = 
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.D5 MF 
C706 
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R703 
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MEG 

TO .05 MF AUDIO 
INPUT H 
FROM 

C 704 
SWITCH 

C 707 

II 

.01 
MF 

(After Espey Mfg. Co., Inc.) 

Fig. 1.-Part of the audio system of the Espey Model 512, 

showing the audio output jacks. 

R701 } 
220K It 

I 

AUDIO OUTPUT 
JACKS 

LOW LEVEL 

X905 

T. 

25 

Jack X905 (low level) is connected to R702, the 
audio volume control through a 0.01-µf capacitor. 
The audio output at jack X905 is not controlled by 

R702. A low-level audio output signal can thus be 

taken off the f -m tuner at this point, and fed through 
a suitable connecting cable to the input circuit of an 
audio amplifier. This amplifier might be the audio sec- 

tion of an a -ni receiver to be used for f -m reception, a 

public-address amplifier, or a phono amplifier in the 
home. 

If a higher level audio signal is required to drive the 
audio amplifier, it is available at jack X904. The added 
gain is afforded by the 6SQ7 tube, V8, and is con- 
trollable by means of R702. 

It is possible, it should be noted, to feed in a signal 
from a mike or phono pickup to the grid of V8 through 
X905, C707, R702, and C702. The gain of the 6SQ7 
tube could then be usefully employed to obtain a 

larger signal potential at jack X904. 

Farnsworth Model P7 

The magnetic pickup was one of the early develop- 

ments in phono reproduction. Weight was a disadvan- 
tage, and soon the magnetic pickup gave way to the 
inexpensive, simple crystal variety. We have now 

witnessed another swing in the cycle with the develop- 

ment of the modern magnetic pickup having superior 
frequency and low inherent distortion, as well as 

ruggedness and strength, and the ability to withstand 
temperature changes. 

However, special circuits are required to take full 

advantage of the inherent properties of these magnetic 

pickups and this is clone in the Farnsworth P7 equal- 

izer circuit to be described. Both low- and high -fre- 

quency corrective networks are employed ; low - 

frequency compensation to take care of the recording 

characteristic and play-back action, and high -fre- 

quency compensation to reduce the high -frequency 

response and thus cut down "scratch noise" in repro- 

duction. The over-all, or equalized, effect provided by 

the equalizer is one of improved fidelity and greater 
faithfulness of reproduction than was possible in the 

past using less modern magnetic pickup devices. 
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AUDIO CIRCUIT FEATURES 27 

This feature is useful since it prevents a thinning 
out effect, or weakening, of the bass tones with a re- 
duction in volume level. This weakening effect is due 
to the characteristics of the human ear, which is less 
responsive at low -power levels and low frequencies. 
Without bass compensation, the bass would seem to 
"drop out" and not be evident to the ear in as great a 
degree as desired. The tonal quality, however, is 

further variable by means of 58, a 3.2-megohm po- 
tentiometer. 

An examination of this circuit indicates that the 
resistance of tone control 58 is a variable shunt across 
capacitor 38. If the arm of tone control 58 is set so 
that there is a very low resistance across capacitor 38, 
the bass compensation effect of capacitor 38 will be 
nullified. Conversely, if the arm is set so that the re- 
sistance across capacitor 38 is high, the bass compensa- 
tion effect will be enhanced. 

With lowered resistance across capacitor 38, we 
also have increased the resistance between the 
0.002-14 capacitor and ground. The result is that this 
capacitor has less shunting effect on the volume con- 
trol, and the high -frequency gain of the audio amplifier 
is increased. The effect of capacitor 27 is to limit the 
entrance of i -f or r -f signals into the audio input cir- 
cuit. 

TO 
SWITCH 

(DET.OUTPUT) .05 
C17 

R12 .05 
500K C18 

650.7/GT 

The phono equalizer stage of this receiver is shown 
in Fig. 3. Basically, the equalizer stage consists of a 
frequency -compensated, two -stage, resistance -capaci- 
tance coupled audio amplifier. This amplifier affords 
the additional gain required with the low-level phono 
pickup employed and also provides a low -frequency 
boosting action to compensate for the recording char- 
acteristic of the record played on the record player. 

The high -frequency shunting effect can be varied 
by adjustment of the switch connected to jack 70 in 

the phono pickup circuit. The high -frequency response 
is reduced to cut out needle scratch. The amount of 

reduction is controlled by the switch setting in the 
phono circuit. 

The nature of the recording process, however, is 

such that there tends to be a loss of induced voltage 
in the magnetic pickup as the recording frequency is 

reduced. With constant amplitude and lowered fre- 
quency in recording, the amount of flux linkage is 

reduced so that the voltage induced in the pickup coil 

is cut down. To compensate for this loss at low fre- 
quencies, suitable resistance -capacitance networks are 
included. These are the 33,000 -ohm, 0.01-14, and 
68,000 -ohm elements in the grid input and plate out- 
put circuits of the second half of the 6SC7, pins 2, 3, 

and 6. 

R21 R22 
470K 220K 100K 
R20 

. 01 -«/Vv- 
C22 

R16 
10K 10 220 K 

C24 
12 µi B+ 

005 T 

C23 f250 /Juf 

TC21 
250 

7F7 

R26 
10 

B+ 

R23 
470K 

.05 
C29 

C30 
.05 

R24 
100K 

TO VOICE COIL 
CIRCUIT (NEGATIVE FEEDBACK) 

7C5 

7C5 

(Courtesy Lear, Inc.) 

Fig. 4.-Part of the audio circuits of the Lear Models 861 -PC and 281 -PC, showing the phase inverter circuit. 
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28 RIDER'S-"HOW IT WORKS" 

The 33,000 -ohm resistor, in series with a 0.01-µf 
capacitor is connected from grid to ground in the 
6SC7 stage. As a result, the impedance of the grid 
input circuit of the tube is increased at low frequencies 
and the input impedance goes up. Similarly, the plate 
output circuit impedance of the tube is increased at 
low frequencies, because a similar network is con- 
nected between the plate load circuit and ground. This 
results in low -frequency boost or compensation. 

It should be noted that a common bias arrangement 
is used, the grid returns connecting to the common 
bias cell. This eliminates the high -resistance grid cir- 
cuits, commonly used for convection bias, and permits 
grounding the cathodes which reduces the possibility 
of hum troubles due to grid -to -cathode heater leakage. 

The 220,000 -ohm resistor connected between pin 
3 of the 6SC7 tube and the 0.01-µf capacitor (37) in 
the plate circuit of the preceding triode amplifier, (the 
first half of the 6SC7) is a decoupling resistor which 
limits the shunting effect on the grid circuit on the 
preceding plate circuit. 

Cable 64 connects the pre -amplifier input circuit to 
the phono pickup circuit and cable 67 connects the 
pre -amplifier output circuit to the phono input jack, 
70, and thence to switch circuit F, section 3, rear. 

TO 
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Lear Models 861 -PC, 281 -PC 

In the old days of radio, when audio amplifier 
development was literally in its infancy, the Loftin - 
White direct coupled amplifier was hailed as an im- 
provement in quality. However, it fell into discard 
as less critical circuits giving good performance were 
developed. Like the early loop antenna of radio which 
was discarded only to return later in modern portables 
as a highly developed and modern device, the d -c 

coupled amplifier has also returned in modern guise, 
and is used in these Lear receivers. But. to make it 
even more unusual, this circuit is a phase inverter, 
not merely a simple amplifier. 

A simplified schematic of part of the audio circuits 
is given in Fig. 4. The complete data for these re- 
ceivers may be found on pages 19-1 through 19-5 of 
Rider's Volume XIX. 

The electron flow through R24 is in a direction 
towards the cathode of the 7F7, pin 2. Therefore, the 
cathode is positive with respect to ground. The plate, 
pin 6, and grid, pin 4, are also positive with respect 
to ground. Pin 4, however, is negative with respect to 
2, because the d -c voltage drop across R24 is greater 
than that across R23 by an amount equal to the bias 
potential. 

6SJl 
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(A-M)lst AI. 
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(Courtesy Firestone Tire 6 Rubber Co.) 

Fig. 5.-Switching circuits in the audio stages of the Firestone Model 4-A-60. 
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The operation of the phase inverter is standard and 
will not be discussed. Fundamentally, it is no different 
from that of the usual RC coupled audio amplifier 
except for the omission of the usual coupling capacitor. 

D -C coupling results in better low -frequency re- 
sponse and lowered distortion. In an ordinary audio 
stage, the connection between pins 6 and 4 of the 7F7 
tube would be replaced with a 0.01-µ4 coupling capaci- 
tor and the resistance values in the stage would be 
different. 

The tone control system is not out of the ordinary, 
the tone being governed by adjustment of R14. R14 
varies the input impedance of the 7F7, pin 5, to 
ground, or the volume control circuit impedance, ac- 
cording to the setting of the arm on the 1-megohm 
potentiometer. 

The network combination R20 -C23 forms a simple 
high-pass filter between the 6SQ7-GT stage and the 
7F7. By its action, the low and middle frequencies are 
attenuated. This tends to emphasize, relatively, the 
high -frequency response to make up for high -fre- 
quency loss elsewhere in the receiver. C21, for ex- 
ample, eliminates r.f. in the input of the 7F7 but also 
attenuates the high audio frequencies and R20 -C23 
may be used to achieve an equalization or compensa- 
tion effect to offset such losses. 

Firestone Model 4-A-60 

Unusual switching circuits are not too common in 

receiver circuitry, but every so often an unusual design 
is seen, as in the Firestone 4-A-60. A means is pro- 
vided for switching in or out a 6SQ7 audio stage, and 
for switching from f.m. to a.m. or phono, using a 
special three position rotary switch. The negative 
feedback is automatically varied, uniquely, by switch- 
ing action, taking into account the phase shift that 
occurs as a tube is switched in and out of an audio 
amplifier system. 

The service data appears in Rider's Volume XIX on 
pages 19-2 through 19-15 and a schematic of the cir- 
cuits to be described is given in Fig. 5. The switch 
section marked 3A performs the necessary switching 
operations. 

With the switch in the position shown, the grid 
input circuit of the 6SJ7, through volume control 
100A, is connected to capacitor 98 and to the 6SQ7 
plate circuit. The triode grid of the 6SQ7 is connected 
to the ratio detector circuit through capacitor 91 and 
resistor 89. This switch setting is, therefore, used for 
f -m operation. 

If the switch is now rotated clockwise to the suc- 
ceeding position, the contact marked Si is connected 

to S2 and the 6SJ7 grid circuit no longer is connected 
to the 6SQ7 plate circuit. It is connected, instead, to 
the a -m diode, second detector circuit. Switch connec- 
tion S2 traces to resistor 77, the secondary circuit of 
the a -m section of i -f transformer 74 and to the diode 
plates, pins 4 and 5, of the 6SQ7. These connections 
are omitted in Fig. 5, for simplicity, but are shown in 
the complete schematic on pages 19-11,12 of Volume 
XIX. 

It can also be seen that the switch segment of 3A 
which formerly (first position) connected S26 and 
S27 no longer connects them and, therefore, the 6SQ7 
plate circuit is not connected to the 6SJ7 grid circuit. 

A serviceman finding interference between a -m and 
f -m programs might well look for trouble in this sec- 
tion, S26 -S27, since a short circuit at this point would 
cause this sort of difficulty. Wires touching, or a spot 
of solder in the switch, could cause the trouble. 

It should also be observed that as 3A moves clock- 
wise, 3B moves counter -clockwise. On the first switch 
position, then, when f.m. is obtained, capacitor 108 is 

not connected directly to ground through resistor 129. 

This capacitor is connected to resistor 140 and the 
voice coil circuit. Some audio from the 6SJ7 screen is 
bypassed to ground through resistor 140, and through 
the voice -coil circuit impedance, which is relatively 
low. 

There is no audio voltage fed back from the voice - 
coil circuit to resistor 129 and the 6SQ7 grid circuit. 
If there were such feedback present, its phase would 
be positive and this positive feedback would cause the 
audio amplifier to oscillate. Instead, the negative feed- 
back action is obtained by introducing a portion of the 
voice -coil voltage into the 6SJ7 screen circuit on f -m 
operation. 

For other switch positions, 3B is shorted and the 
negative feedback voltage from the voice -coil circuit 
is applied to resistor 129 and the 6SQ7 grid circuit 
through resistor 140 and switch 3B. On the third posi- 
tion of 3A, S1 is connected to S3, and, therefore, to 
the phono circuit through resistor 19. The phono 
cable plugs into the jack connected to resistor to 19. 

Philco P-4735 Packard 

This receiver is an auto radio. Its circuit is more 
or less standard except for a unique tone control sys- 
tem. Ordinary tone controls do not depend upon nega- 
tive feedback action. This tone control varies the plate 
circuit impedance of an audio voltage amplifier (the 
7B6 triode) and in addition varies the amount of 
negative feedback from the voice -coil circuit to the 
7B6 cathode. 
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30 RIDER'S-"HOW IT WORKS" 

The service data for this receiver appears on pages 
19-24 through 19-29,30 of Rider's Volume XIX. A 
breakdown circuit is illustrated in Fig. 6. 

The grid, pin 3, of the 7B6 connects to a 0.0047-14 
capacitor, C207, and through it to the 350,000 -ohm 
volume control, R200. The 10-megohm grid resistor, 
R207, provides convection current bias for the 7B6 
grid and returns directly to the cathode, pin 7. 

The peculiar part of the circuit is that made up of 
R201, a 470 -ohm resistor, and C200, a 0.25-/4 capaci- 
tor. At first glance, this might appear to be a biasing 
arrangement. Actually, it is part of the negative feed- 
back circuit. The impedance of the 0.25-14 capacitor 
will be low for medium and high audio frequencies, 
but not negligible for low audio frequencies. Conse- 
quently, a negative feedback voltage will be developed 
across C200 at low frequencies. 

This feedback potential is derived from the voice 
coil circuit through R212, a 1,500 -ohm resistor, and 
the parallel network made up of C202 (0.068 4) and 
that portion of R204 which forms a shunt across it, 
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limited by R203, a 2,200 -ohm resistor. The minimum 
resistance in shunt with C202, therefore, is 2,200 
ohms. 

With the arm of R204 set to the lowest position, 
2,200 ohms are obtained. With the arm set to the 
highest position, the shunt resistance across C202 is 
made very high and the network effectively transmits 
only high -frequency and medium -frequency negative 
feedback-not the low frequencies. The result is at- 
tenuation of the "highs" and accentuation of the bass 
response. The reasons are easy to see. Suppose, for 
example, that at some instant of time the ungrounded 
terminal of the voice coil becomes positive with respect 
to ground during the signal cycle. The cathode po- 
tential of the 7B6, pin 7, will go up, corresponding to 
increased bias potential across R201. The decreased 
plate current will cause a decreased voltage drop in the 
220,000 -ohm plate -load resistor, R205, and a positive 
pulse will be developed inthe plate circuit as the plate 
potential of the 7B6 rises. 

This signal is now communicated to the 7A4 grid 
through C205 and is shifted in phase by this tube. The 
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Fig. 6.-The tone control and phase inverter circuits of the Philco Model P-4735 Packard. 
(Courtesy Philco Corp.) 
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AUDIO CIRCUIT FEATURES 

output of the 7A4 is coupled through C207 to the 7C5 
grid and the 7C5 causes an additional phase shift. 

Output transformer T200 couples the 7C5 plate to 
the voice coil and causes an additional phase shift so 
that the feedback signal is of opposite (negative) 
phase with respect to the original voice coil signal 
and subtracts from it, thereby reducing the audio out- 
put at feedback frequencies. As this feedback, for the 
example given, occurs at medium and high frequencies, 
the bass is accentuated and the "highs" are cut down. 

If, however, R204 is set so that the shunt resist- 
ance across C202 is low, the network of C202 and 
R203 will pass the low as well as the high frequencies 
and there will be little frequency discrimination at 
this point. However, low -frequency feedback voltage 
(not high -frequency) is developed across C200 and 
there is, then, a reduction of bass response. 

At the same time, the increased series impedance 
of the tone control and C203 (0.0082-µf) will result 
in less high -frequency shunting of the 7B6 plate cir- 
cuit. The high -frequency response, therefore, will be 
"picked up" or made greater in magnitude. 

It can be seen that the section of the tone control 
resistance between the arm and 7B6 cathode is in 
series with C203. If this resistance is low, C203 shunts 
the plate -cathode impedance of the 7B6 triode, pins 
2 and 7, and attenuates the high -frequency signals. 
At the opposite setting of R204, C203 is not effective 

TO 
AUDIO 
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C27 
.001 
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C 25 
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C27 
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R27 
4700 

R26 
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8 

31 

as a 7B6 plate shunt and the high -frequency attenua- 
tion action is reduced to a negligible value. 

As C200 is fairly large in size and is shunted by a 
470 -ohm resistor, R201, this combination has very 
little high -frequency impedance and the signal poten- 
tials developed across it occur primarily at low or 
"bass" frequencies when R204 acts, with R203, as a 
shunt across C202. Then, the low -frequency gain and 
audio output are reduced, as previously mentioned. 

Summing up, negative feedback from the voice coil 
circuit to the 7B6 cathode circuit is used for low -fre- 
quency attenuation (not medium and high frequen- 
cies).High-frequency attenuation is due to the shunt- 
ing effect of C203 when R204 is adjusted so that 
C203 is effective as a shunting element across the 7B6 
plate -cathode impedance. 

Zenith 9F22 

Another combined form of multiplex tone control, 
using negative feedback in conjunction with RC com- 
ponents, is the Zenith chassis 9F22. Service data for 
this receiver appears on pages 19-31,32 through 19-35 
of Rider's Volume XIX. A breakdown of the tone 
control circuit is illustrated in Fig. 7. 

Fundamentally, the tone control system consists of 
five pushbutton switches in conjunction with various 
resistances and capacitances, that selectively (with 
frequency) vary either the amount of negative feed - 

R29 
R28 1500 

1000 
R31 1800 

1 
C 

500 T 
MMF - 

R24 
220K 

C22 ' 

40 
MF 

C28 
.05 AUDIO 

OUTPUT TO 

6K6GT GRID 

C23 
40 
MF 

Fig. 7.-A simplified schematic of the tone control circuit of the Zenith Model 9F22. 

B+ 

TO 
0- VOICE 

COIL 

(After Zenith Radio Carp.) 

www.americanradiohistory.com



32 RIDER'S-"HOW IT WORKS" 

back or the impedance in a signal circuit path. This 
network is in the input circuit of the 6T8 audio volt- 

age amplifier tube. 

On the original diagram, the pushbuttons are 
marked LO Bass (closed), Bass (open), Voice 

(open), Treble (open), and Normal (open). The 
corresponding letter symbols in Fig. 7 are E, D, C, B, 

and A. E is open, on the diagram, for LO Bass, etc. 

The various pushbuttons may be used to obtain vari- 
ous degrees of tone control. The buttons are entirely 
independent of each other. 

Button A switches C27 in or out of the circuit. 
When in, the circuit, C27 acts as a high -frequency 
shunt and the "highs," are cut down. Opening A 

boosts the high -frequency output. 

B opens or closes the C25 circuit. If B is closed, 

for the usual setting of R30, at medium or low volume, 

C25 acts as a high -frequency path from C19 to the 
6T8 grid. The treble response is then accentuated. 
Opening B has the opposite effect - loss of treble 
output. 

A and B do not depend upon negative feedback for 
tone control action ; C, D, and E do. This can easily 
be seen by examination of Fig. 7. 

With C open, the amount of negative feedback is 

reduced. The negative feedback voltage from the loud- 
speaker voice coil is applied to R26 through R28 and 
C21. C21 can be shorted out by D. The impedance of 

the C21 circuit can also be reduced by closing E and, 
thereby, shunting C21 with R27. These actions result 
in circuit -impedance and negative -feedback voltage 

changes which cause tone variations. 

C21 acts as a medium and high-pass filter. It pos- 
sesses a considerable amount of impedance at low 

frequencies compared to the resistance values in the 

same circuit. When the amount of low -frequency nega- 
tive feedback is reduced, the low -frequency gain and 
output of the audio amplifier system is made greater. 
Shorting C21 by closing D makes the bass response 
drop off. Closing E will have a similar, but less pro- 
nounced, effect. 

This tone control system is extremely flexible be- 

cause five variables are involved, one for each push- 
button, and a great many combinations of pushbutton 
settings are possible. 

Montgomery Ward Model 84HA-1810A 

The circuit just discussed is relatively complex. By 
comparison, the circuit of the Montgomery Ward 

84HA-1810A is simple. However, it is not quite so 

simple as it might appear to be at first glance. 

The service data for this receiver is given in Rider's 
Volume XIX on pages 19-38 through 19-41. The 
tone control circuit is illustrated in Fig. 8. The 
essential elements of the control are C26 and R22. 
R22 also serves as the grid resistor of the V6 stage. 

When the arm of R22 is at ground potential, C26 
forms a high -frequency shunt on the V5 plate, and 
reduces the high -frequency response. When the arm 
is at the grid potential of V6, C26 shunts C25 is low 

V5 
125Q.7 

j_L28 
220 

R20 
470,000 

G26 
.004 

L24 
1 R2t 

330,000 

B+ 

R22 
500,000 

V6 
35L6 GT 

(After Montgomery Ward) 

Fig. 8.-The tone control circuit of the Montgomery Ward 
Model 84HA-1810A. 

at medium and high audio frequencies, it is not neg- 
ligible at low audio frequencies. Shunting C25 with 
C26 results in an equivalent maximum capacitance of 

0.014 µf instead of 0.01 µf, and this increase is suffi- 

cient to change the tone by a noticeable amount. 

Wilcox -Gay Models 7D42, 7D44 

Another example of the use of variable impedance 
coupling to control tone is that in the Wilcox -Gay 
7D42 and 7D44. The service data appears on pages 
19-1,2 of Rider's Volume XIX and a simplified equiva- 
lent schematic of the tone control circuit is given in 
Fig. 9. 

C64, R40, and C63 are in series. When the arm of 
R40 is moved to A, C64 shunts R39 and the high - 
frequency response is increased. When the arm is set 
at B, the high -frequency response is reduced. C64 no 
longer shunts R39. C63, in series with R40, is a high - 
frequency shunt to ground, thus reducing the high - 
frequency response. 
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R41 
500K 

Using low impedance circuits, class AB operation of 
65 N7 the 7C5 beam -power pushpull tubes may be used with- 

out causing excessive distortion. The cathode fol- 
lower circuit permits better regulation of the driver 
output due to the inherent low self -impedance of the 
cathode follower. A single, common resistor for the 
pushpull output stage is the usual rule. In this set, 
however, two resistors are used - one for each 7C5 
cathode. R42 

82 K 

(After Wilcox -Gay Corp.) 
Fig. 9.-Simplified schematic of the tone control circuit of the 

Wilcox -Gay Models 7D42 and 7D44. 

Templetone G-1430 

The preceding discussions have centered on tone - 
control circuits. Other unique audio circuits may be 
used as drivers or, in output stages, a peculiar circuit 
may be encountered. In the Templetone G-1430, the 
driver stage uses a cathode follower circuit. The 
service data for this receiver appears on pages 19-7,8 
through 19-10 of Rider's Volume XIX. The equiva- 
lent circuit of the driver stage is shown in Fig. 10. 

The 7A4 is used as a cathode follower. Transformer 
TA10 has a low -impedance primary circuit to match 
the low output impedance of the cathode follower. 

CATHODE 
FOLLOWER 

DRIVER 
744 

TO 

AUDIO 

INPUT 

R30 
.22 
MEG 

B+ 
7C5 

50 VOLT 25N; 

OUTPUT 
STAGE 

50 VOLT 
25 pi 

7C5 

(After Tcmpletonc Radio Mfg. Corp.) 
Fig. 10.-The driver stage of the Templetone Model G-1430 

uses a cathode follower circuit. 

Philco 48-1274 

The audio output section of the Philco 48-1274 uses 
an unusual tweeter circuit. The complete service data 
for this receiver is given on pages 19-108 through 
19-129 of Rider's Volume XIX. The tweeter circuit 
is illustrated in Fig. 11. 

T200 

WOOFER 

SECONDARY 
CIRCUIT OF 

OUTPUT TRANSFORMER 

TWEETER 
CONTROL 

R21G 
50 

E3 

R217 

10 

E4 

W5-2 (R) 
SWITCH 

C221 
2MF 

TWEETER 

(After Philco Corp.) 
Fig. 11.-The tweeter circuit of the Philco Model 48-1274. 

Basically, this circuit consists of a special secondary 
winding on the output transformer, the standard 
secondary winding, R216 (a 50 -ohm rheostat) a 
switch, and a 2-µf capacitor, C221. The regular voice 
coil winding, L1, has a signal voltage induced in it by 
transformer action. This voltage is applied to the 
woofer voice -coil circuit which handles the medium 
and bass frequencies. 

The tweeter winding is L2. The voltages across L1 

and L2 are additive, so that the voltage E2 is con- 
siderably larger than El. The larger voltage is neces- 
sary to compensate for the total voltage drop, E3, 
which is due to the current flowing in the series im- 
pedance circuit of R216, R217, and C221. This im- 
pedance, and, hence, the voltage, E4, is variable by 
means of R216. 

As the frequency is increased, the impedance of the 
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34 RIDER'S-"HOW IT WORKS" 

tweeter voice coil rises, and less current flows in it, 
generally speaking, if the coil is connected to a source 
of emf having theoretically zero impedance. There- 
fore, less sound output at high frequencies is obtained. 
This is exactly the condition not desired. C221 is used 
to compensate for this. Its impedance and voltage drop 
tend to decrease with frequency, equalizing the pre- 
vious effect of coil impedance. 

But C221 perfdrms still another function. At low 

frequencies, the tweeter voice coil impedance drops. 
This, for a constant voltage source, would mean a 
greater current and more power drawn by the tweeter. 
The tweeter, then, might overload, rattle badly, and 
produce considerable distortion. The increased im- 
pedance of C221 at low frequencies results in con- 
trolling the amount of power fed to the tweeter and 
prevents overload. Further adjustments of power can 
be made with R216. 
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INDEX 
MODEL 

ADAPTOL 

FROM 

CO. 

B11(y'GH 

CT -1 Miac.18-1 

ADMIRAL CORP. 

General Notes For 
Tilt -Out Chassis 18-1 

UL5K1, Ch. 17-11 17-12 
481, Ch. 16-10 

16-12 
401, Ch. 18-2 18-3 
4011, 4012, 4013, Ch. 4D1 18-2 18-3 
5C1, Ch. 18-22 
5F1, Ch. 18-4 18-5 
5F11, 5F12, Ch. 5F1 18-4 18-5 
581, Ch. 16-9 16-10 
5K1, Ch. 17-11 17-12 
5N1,. Ch. 17-9 17-10 
5T1, Ch. 19-1 19-2 
5112, Ch. 5T1 19-1 19-2 
681, Ch., Early, Late 17-1 17-2 
6C1, Ch. 18-6 18-7 
6C11, Ch. 6C1 18-6 18-7 
6L1, Ch. 16-2 

16-11 
C18-1 -- 

6M1, Ch. 16-1 16-2 
16-11 

6R1, Ch. 18-8 18-11 
61111, Ch. 6111 18-8 18-11 
7A1, 7AIA, 7A1B, Ch. 18-23,24 18-26 
7C1, Ch. 16-3 16-6 
7C60, 7C60UL, Ch. 6B1, 
Early, Late 17-1 17-2 

7C62, Ch. 6M1 16-1 16-2 
16-11 

7C63, Ch. 7C1 16-3 16-6 
7C64, Ch. 881 18-12 18-18 
7C65, Ch. 7E1 17-3 --- 

C18-1 
7C73, Ch. 9A1 16-6 16-8 

17-4 17-8 
C18-1 

7C74, Ch. 7A1B 18-23,24 18-26 
7E1, Ch. 17-3 

C18-1 
7G1, Ch. 18-19 18-21 
7G11, 7G12, 7G13, 7G14, 

7G15, 7G16, Ch. 7G1 18-19 18-21 
7232, 7P33, 7P34, Ch. 581 16-9 16-10 
7RT41, 7RT42, 7RI43, Ch. 6L1 16-2 

16-11 
C18-1 

71'01, 7TO1UL, Ch. 5N1 17-9 17-10 
7103, Ch. 5C1 18-22 
7T04, 7T04UL, Ch. 5N1 17-9 17-10 
7T06, Ch. 4B1 16-10 

16-12 
7T09 -S, 7T09 -X, Ch. 7A, 

7A1A 18-23,24 18-26 
7T10, Ch. SKI, UL5K1 17-11 17-12 
7T12, Ch. 4B1 16-10 

16-12 
7T14, 7115, Ch. 5K1, UL5K1 17-11 17-12 
8B1, Ch. 18-12 18-18 
8C1, Ch. 18-27 18-31,32 
8C11, 8C12, 8C13, 8C14, 8C15, 

8C16, 8C17. Ch. 8C1 18-27 18-31,32 
9A1, Ch. 16-6 16-8 

17-4 17-8 
C18-1 

9B1, Ch. 18-33,34 18-38 
9B14, 9015, 9816, Ch. 9B1 18-33,34 18-38 

AEROMOTIVE EQUIPMENT CORP. 

Air-Com Kit 153AD 18-1 18-2 

AETNA 
See WALGREEN CO. 

AFFILIATED RETAILERS, INC. 
(ARTONE) 

AR -205 Misc.19-1 
R-046 17-1 
R -046-U 17.2 
R-146 17-3 17-4 
R -146-U 17-5 17-6 
R-246 17-7 17-8 
A-546 17-8 17-9 
R -546-A 17-10 17-11 
R -546-U 17-11 17-12 
R-727 18-1 18-4 
R-1046, R -1046M 17-1 
R -1046M -U, R -1046-U 17-2 

AIRADIO, INC. 

3049 19-1 19-2 

M0N)EI. FROM 

AIRCASTLE 
See SPIEGEL 

AIR CHIEF 

ADAPTOL 
ALLIED 

THROUGt1 

See THE FIRESTONE TIRE i RUBBER CO. 

AIR KING PRODUCTS CO., INC. 

Court Jester 
Crown Princeaa 
Minstrel 
Royal Troubador 

A400, Minstrel, Ch. 470 
A403, Court Jester, 

Ch. 470-1, 470-2 
A410 
A501, A502, Ch. 465-4 
A510, Royal Troubador 

A511, A512, Ch. 477 
451-2, Ch. 
458-2, Ch. 
458-3, Ch. 
465-4, Ch. 
467, Ch. 

470, Ch. 
470-1, 470-2, Ch. 
476, Ch. 
477, Ch. 
844 
1400 
4200 
4604D, 4604F, Ch. 458-2 
4608A, Ch. 458-3 
4625, Phono 
4700, Ch. 476 
4704, Crown Princess, 

Ch. 451-2 
4705, 4706, Ch. 467 

Radioe tte 
AEC-3RCMB 
PR -1, Radioette 
PR -2 
211U4 

50 

16-1 
16-4 
17-1 
17-5 
17-9 
18-1 
17-1 

16-1 
19-1 
17-2 
17-5 
17-9 
18-1 
18-4 
16-4 
16-2 
19-3 
17-2 
17-8 
18-8 
17-1 
16-1 
19-4 
18-4 
18-7 
18-7 
17-6 
16-2 
19-3 
17-7 
19-4 

16-4 
17-8 
18-8 

AIR KNIGHT 
See BUTLER BROTHERS 

AIRLINE 
See MONTGOMERY WARD 

ALAMO ELECTRONICS CORP. 

40-1500 
1525 
1561 
1562 
1600, 1601 
1602L 
1613L 
1636L 
1755, 1756, 1757, 1758 
1800, 1801, 1802, 1803 
1810 
1815, 1816 
1818 
1855, 1856, 1857, 1858, 

1859, 1860 
1900, 1901 
1902, 1903 
1904, 1905 
1924 
1955 
1996, 1997 

Middie 
AR6M 

AR404, Jr. 
AR406, Middie 

554 
558 
571A, 571B 
571X 
572 

Miac.18-2 
Miac.16-1 
Misc.18-2 

17-1 
Miac.16-1 

17-3 

ALDEN, INC. 

Misc.16-2 
18-1 
18-2 
17-1 
17-5 
17-6 
17-6 
18-5 
18-7 
19-1 
18-8 
18-9 
18-10 

19-2 
19-3 
19-4 
19-5 
19-6 
19-7 
19-8 

ALGENE RADIO CORP. 

17-6 
17-1 
17-6 
17-3 
17-6 

ALLIED PURCHASING, INC. 
(ARIA) 

17-1 
17-4 
17-7 
17-10 
17-6 
17-13 

18-3 

19-2 
17-4 

18-3 
18-6 

16-3 

17-4 
17-9 
18-10 

19-8 
18-6 

16-3 

19-8 

17-9 
18-10 

17-2 

17-4 

18-4 
17-4 

18-6 

17-7 
17-2 

17-5 
17-7 

17-3 
17-6 
17-9 
17-12 

17-15 
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ALLIED 
BENDIX 

í-, 

701 

FROM THROUGH 

ALLIED PURCHASING, INC. (Cont'd) 
(ARIA) 

17-6 
17-16 

Miac.19-2 

ALLIED RADIO CORP. 
(KNIGHT) 

48-170 18-1 

4E-515, 4E-516, 4F-515, NU6, NUP Misc.17-2 
4F-516 19-1 19-2 

5B-171 16-1 --- AUDAR, INC. 
16-6 --- 

58-175, 5B-176, Ch. 200 16-2 PR -6 19-1 19-2 
5C-185 17-1 ---BER-9 18-1 18-3 
SC -290 17-2 --- 

5D-250, SD -251 19-3 19-4 AUTOMATIC RADIO MFG. CO. , INC. 
5D-455 19-5 --- 

5E-250, 5E-251 19=3 19-4 (TOM THUMB) 
5E-455 I9-5 
5F-525, 5F-526 19-6 19-7 Bike Radio 19-1 19-2 

5F-565 19-8 19-9 Tom Boy 17-1 --- 

6A-127, Revised C18-1 --- 17-8 --- 

6B-122 16-3 16-5 Tom Thumb Buddy 18-1 18-3 

68-127 C18-1 --- Tom Thumb Camera 18-4 18-6 

6B-155, 6B-156 16-6 --- Tom Thumb Jr. 17-1 --- 

6C-122 C18-2 --- 17-8 --- 

6C-127 C18-1 --- A.T.T.P. (Automatic Tom Thumb 

6C-225, 6C-226 17-3 17-4 Portable) 16-1 --- 

7B-220, 7C-220 17-5 17-8 B-44, Bike Radio 19-1 19-2 

10C-249 18-2 18-6 C -60X 16-1 --- 

118-278, 11C-300 17-9 17-13 F-790 16-3 --- 

14F-490, 14F-495, 14F-496 19-10 19-14 M10, M20 17-2 17-3 

19F-492, 19F-497, 19F-498 19-15 19-21 M86 17-5 --- 

200, Ch. 16-2 --- P30, P33 18-7 

ALTEC LANSING CORP. 
P43, P45 18-2 
127 C18-2 

101 19-1,2 19-5 
601, Series B 16-2 
601, Series C 16-2 

AMBASSADOR DISTRIBUTOR CORP. 602, Series B 16-2 
602, Series C 16-2 

141 Misc.17-1 
620 16-3 - 

144 Misc.17-1 
640, Series B C17-9 

C18-2 --- 

AMC 650 C17-9 --- 

See ASSOCIATED MERCHAND:SING CORP. 
660, 
677, S662, 

666, Series C 17-6 17-7 
erien B 16-4 

677, Series C 18-8 --- 

AMERICAN COMMUNICATIONS CORP. 720 16-4 --- 

801 18-9 --- 

HK-2 Misc.19-3 801, Series B 18-9 
802 18-9 

ANDREA RADIO CORP. 802, Series B 18-9 --- 
803 18-9 

CD -U15 17-1 17-6 803, Series B 18-9 

CO -U15 -R 18-4 ---AYALON RADIO CO. 
J -5B 18-1,2 18-3 

T-16 16-1 16-3 
T -U15 17-1 17-6 4 -Tube, AC -DC Misc.19-6 

T -U16 16-4 16-5 AVIOLA RADIO CORP. 
35H5 Misc.19-4 --- 

MODEL FROM THROUGH 

ARVIN 
See NOBLITT-SPARKS INDUSTRIES, INC. 

ASSOCIATED MERCHANDISING CORP. 
17-17 (AMC) 

125P 
125Z 
126 

18-1 
18-3 
19-1 

ATLAS SUPPLY CO. 

18-2 
18-4 
19-2 

ANSLEY RADIO CORP. 

Dynaphone 17-6 17-9 
FM -4, FM Tuner 16-2 16-3 
WQXR 16-1 --- 
32A C17-1 --- 

53 17-1,2 17-5 
105, Dynaphone 17-6 17-9 
677, 678 16-4 16-5 
5111 16-5 16-6 

25 
8146, 8347 

F -M Tuner 

APEX RADIO & TELEVISION CORP. 

17-1 17-2 
17-3 17-6 

APPROVED ELECTRONIC INSTRUMENT CORP. 

17-1 17-5 

ARCADIA 
See WELLS-GARDNER & CO. 

ARC RADIO CORP. 

601 16-1 16-2 

6 -Tube 

ARIA 
See ALLIED PURCHASING, INC. 

ARTONE 
See AFFILIATED RETAILERS, INC. 

ART RADIO CO. 

501 
509 
512 
518 

16-1 
16-1 
16-1 
16-1 

BELMONT RADIO CORP. 

16-2 
16-2 
16-2 
16-2 

Boulevard 16-10 
B -8ÁF21 18-1 18-5 
C-10AF21 18-6 18-10 
48115, Series A 17-1 17-3 
5C12 18-11 I8-16 
5D110, Series A 17-4 17-5 
5D118, Series A 17-6 17-7 
5P19, Series A 17-8 17-9 
5P113, 5P116, 5P117, Boulevard 16-10 
6D110, Series A 17-10 17-11 
6D111, Series B 16-1 16-2 
6D120, Series A 16-3 16-4 
6D121, Series A 17-12 17-13 
6D127 C18-2 -- 

6D130, Series 18-17 18-19 
8A510 C17-9 
11AF21, Series A 16-5 16-9 
5240, Series A 17-14 17-16 

PAR -80 

PAR -80A 

R526M 
69B8, 69M8, 69M9 
110, 110W, 111, 111W, 

112, 114, 115 

Misc.19-5 300, 300W, 301, 302 

BENDI% RADIO DIV. 

18-1 
C19-1 
18-1 
18-5 
17-3 
19-1 

18-6 
C19-1 
18-9 

18-4 

18-3 

17-4 
19-8 

18-8 

18-11 
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BENDIX 
COAST 

MODEL FROM 

BENDIX RADIO DIV. (Cont'd) 

THROUGH MODEL FROM 

COAST - TO - COAST STORES (Cont'd) 

THROUGH 

CENTRAL ORGANIZATION INC. 
416A 17-1 

613 18-12 
17-2 
18-14 

(MUSICAIRE) 

626A 16-1 16-3 MD10, See INTERNATIONAL 
C19-1 DETROLA Model 572 15-7 

646A 15-5 15-6 15-18 15-20 
C19-1 MD11, See TEMPLETONE Model F-617 15-4 

697A 17-5 17-6 MD12, See INTERNATIONAL 
8478 17-7 17-14 DETROLA Models 571B, 571X 15-12 15-17 

18-15 18-20 MD13, See INTERNATIONAL 
C19-1 DETROLA Model 576 15-7 

1217B 19-9 19-19 15-21 15-22 

1217D 19-20 19-33 MD15, See SENTINEL Model 284T 15-6 15-8 

1518, 1519 18-21,22 18-27 MD16, See SENTINEL Model 284NR 15-6 15-8 

1521 18-28 18-37 MD17, See SENTINEL Model 294T 15-13 15-16 

1524, 1525 18-21,22 18-27 MD19, See SENTINEL Model 284NI 15-6 15-8 

1531, 1533 18-38 18-40 MD20, See SENTINEL Model 284NB 15-6 15-8 
MD22, See WARWICK Model C110 16-1 

DAVID BOGEN CO., INC. MD23, See WARWICK Model C102 15-3 
MD24, See INTERNATIONAL 

R502 18-3 18-4 DETROLA Model 7270 16-3 

R601 18-1,2 16-5 16-6 
MD25, See INTERNATIONAL 

BREWSTER DETROLA Model 571A 15-12 15-14 

See MEISSNER MFG. DIV. 
MAGUIRE INDUSTRIES, INC. 

MD26, MD27 19-3 
MD28, MD29 Miac.17-3 
MD42, MD43, MD44 19-5 

19-4 

19-7 

BROWNING LABORATORIES, INC. MD300, See SENTINEL Model 309-W 17-2 
17-10 

RJ-12, RJ-14 18-1 

RV -10, 11V-11 18-4 
1.8-3 

18-8 

MD310, See SENTINEL Model 309-I 17-2 
1T-10 

MD320, See SENTINEL Model 309-R 17-2 
17-10 

BRUNSWICK_ MD380, See SENTINEL Model 294W 15-13 15-16 
See RADIO & TELEVISION INC. MD390, See SENTINEL Model 294I 15-13 15-16 

MD400, See SENTINEL Model 294T 15-13 15-16 
BUICK MD450, See SENTINEL Model 302-W 17-4 17-9 

See UNITED MOTORS SERVICE MD460, See SENTINEL Model 302-I 17-4 
MD470, See SENTINEL Model 302-T 17-4 

17-9 
17-9 

BUTLER BROTHERS MD480, See SENTINEL Model 293CT 16-17 
MD490, See SENTINEL Model 302 -T 17-4 

16-18 
17-9 

(AIR KNIGHT) MD500, See SENTINEL Model 293CT 16-17 16-19 
(SKYROVER) MD510, See SENTINEL Model 302 -T 17-4 17-9 

MEI 19-1 19-2 

RD -290 Misc.18-3 MES, See SENTINEL Model 289T 15-8 15-10 

RD -291 Misc.18-3 15-17 15-19 

RD -292 Miac.19-7 ME6, See SENTINEL Model 285P 16-11 16-13 

RD -295 Misc.19-7 ME7, See WARWICK Model 11011 17-1 17-2 
ME40, See SENTINEL Model 289T 15-8 15-10 

CADILLAC 15-17 15-19 

See UNITED MOTORS SERVICE ME50, See SENTINEL Model 285P 16-11 
ME60, See SENTINEL Model 286P 16-14 

16-13 
16-16 

CAPEHART ME70, See SENTINEL Model 286PR 16-14 
ME80, See SENTINEL Model 286P 16-14 
ME90, See SENTINEL Model 286P 16-14 

16-16 
16-16 
16-16 See FARNSWORTH TELEV.& RADIO CORP. 

ME100, See SENTINEL Model 286P 16-14 16-16 
CAPITOL RADIO CORP. ME110, See SENTINEL Model 286P 16-14 16-16 

ME120, See SENTINEL Model 286P 16-14 16-16 
UN61 18-1 5CX001, See SENTINEL Model 100X 9-29 9-30 
ÚN62 18-4 
UN62 18-2 
UN72, UN72PC 18-3 18-4 

5T08, See SENTINEL Model 80B 10-8 
5T27, See SENTINEL Model 72A 9-13 
5T37, See SENTINEL Model 73B 10-7 

10-11 
9-14 
10-8 

CHANCELLOR 5T601, See SENTINEL Model 106A 10-26 
10-32 10-33 

See RADIONIC EQUIPMENT CO. 5TÚ55, See SENTINEL Model 55U 8-24 
5TX001,See SENTINEL Model 100X 9-29 9-30 

CHEVROLET DIV. - GENERAL MOTORS 6AA27, See SENTINEL Model 72A 9-13 9-14 

Also See UNITED MOTORS SERVICE 6AAE27, See SENTINEL Model 72A 9-13 
6C28, See SENTINEL Model 82A 9-21 

9-14 
9-22 

985792 C17-1 
986067 16-1 16-4 

10-1 
10-12 

6C39, See SENTINEL Model 93L 9-25 

10-2 

9-26 

CHRYSLER 6C56, See SENTINEL Model 65B 8-27 

See PHILCO CORP. 6CE69, See SENTINEL Model 968E 10-25 
6T28, See SENTINEL Model 82A 9-21 

10-26 
9-22 

CISCO 10-1 
10-12 

10-2 

See CITIES SERVICE OIL CO. 6T39, See SENTINEL Model 93L 9-25 9-26 

CITIES SERVICE OIL CO. 
6T56, See SENTINEL Model 65B 8-27 
6TE27, See SENTINEL Model 72A 9-13 9-14 

(CISCO) 6TE69, See SENTINEL Model 96BE 10-25 10-26 
7C59, See SENTINEL Model 95B 10-1 10-2 

1A5 17-1 17-2 10-12 

9A5 17-3 17-4 10-23 10-24 

CLARION 
7CE87, See SENTINEL Model 78B 10-1 

10-9 
10-2 
10-10 

See WARWICK MFG. CO. 10-12 
7T59, See SENTINEL Model 95B 10-1 10-2 

COAST -TO -COAST STORES 10-12 
10-23 10-24 

CENTRAL ORGANIZATION INC. 7TE87, See SENTINEL Model 78B 10-1 10-2 
(MUSICAIRE) 10-9 10-10 

10-12 

MA360, See WARWICK Model C100 15-1 8CE68, See SENTINEL Model 86AE 10-1 10-2 

MA361 19-1 19-2 10-12 

MD3, See INTERNATIONAL 10-15 10-16 

DETROLA Model 571X 15-15 15-17 11067, See SENTINEL Model 76A 9-17 9-19 

MD6, See TEMPLETONE Model E-514 15-5 15-6 14AC, See SENTINEL Model 14A 9-1,2 

MD8, See INTERNATIONAL 9-5 

DETROLA Model 554 15-2 15-4 19A66, See SENTINEL Model 19A 8-7 

MD9 See INTERNATIONAL 
DETROLA Model 579 15-7 --- 

19A102, See SENTINEL Model 19A 8-7 
20A100, See SENTINEL Model 20A 7-1 

15-23 15-24 20A102, See SENTINEL Model 20A 7-1 
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COAST 
CORONADO 
MODE1. FROM 

COAST -TO -COAST STORES (Cont'd) 

THROUGH MODEL FROM 

COAST - TO- COAST STORES (Cont'd) 

THROUGH 

11-34 
11-34 
13-2 
13-2 

12-30 

CENTRAL ORGANIZATION INC. CENTRAL ORGANIZATION INC. 
(MUSICAIRE) 

30A, See SENTINEL Model 30A 
36L73, See SENTINEL Model 36L 
36L102, See SENTINEL Model 36L 
37891, See SENTINEL Model 37B 
37BT, See SENTINEL Model 37B 
38B92, See SENTINEL Model 38B 

8-8 
8-12 
8-12 
8-13 
8-13 
8-14 

(MUSICAIRE) 

591UTW, See SENTINEL Model 195UL 11-33 
591UTWD, See SENTINEL Model 195UL 11-33 
622-I, See SENTINEL Model 226 13-1 
622-W, See SENTINEL Model 226 13-1 
632 -CE, See SENTINEL Model 236 12-3 

12-29 
38B102, See SENTINEL Model 38B 8-14 12-34 
46A102, See SENTINEL Model 46A 9-9,10 9-11 632 -TE, See SENTINEL Model 236 12-3 
46A108, See SENTINEL Model 46A 9-9,10 9-11 12-29 12-30 
46AC, See SENTINEL Model 46A 9-9,10 9-11 12-34 
46ACE, See SENTINEL Model 46A 9-9,10 9-11 671BC, See SENTINEL Model 176B 11-11 11-12 
46AT, See SENTINEL Model 46A 9-9,10 9-11 671BT, See SENTINEL Model 176B 11-11 11-12 
46ATE, See SENTINEL Model 46A 9-9,10 9-11 681BC, See SENTINEL Model 186B 11-21 11-22 
474l12, See SENTINEL Model 47A 7-2 7-4 681ST, See SENTINEL Model 186E 11-21 11-22 
47ACE, See SENTINEL Model 47A 7-2 7-4 701ACE, See SENTINEL Model 107AE 10-33 10-36 
48A107, See SENTINEL Model 48A 8-17 721BC, See SENTINEL Model 127B 10-47 10-48 
50B93, See SENTINEL Model 50B 8-19 8-20 10-81 
50B102, See SENTINEL Model 50B 8-19 8-20 721BT, See SENTINEL Model 127B 10-47 10-48 
51BL, See SENTINEL Model 151BL 10-72 10-74 10-81 
52A, See SENTINEL Model 52A 8-21 791XCE, See SENTINEL Model 197X 11-35 11-36 
524l10, See SENTINEL Model 52A 8-21 811BC, See SENTINEL Model 118B 10-40 
52ACE, See SENTINEL Model 52A 8-21 10-42 
52ATE, See SENTINEL Model 52A 8-21 811BT, See SENTINEL Model 118B 10-40 
608T, See SENTINEL Model 60B 8-25 10-42 
63BC, See SENTINELIModel 63B 8-26 811BTWD, See SENTINEL Model 118B 10-40 
638T, See SENTINEL Model 63B 8-26 10-42 
66BCE, See SENTINEL Model 66B 9-3,4 812-G, See SENTINEL Model 218 12-7 12-8 

9-6 812-T, See SENTINEL Model 218 12-7 12-8 
67LC, See SENTINEL Model 67L 10-4 10-5 831ACE, See SENTINEL Model 138AE 10-53 10-54 
67LT, See SENTINEL Model 67L 10-4 10-5 10-81 
68BC, See SENTINEL Model 688 10-4 831ATE, See SENTINEL Model 138AE 10-53 10-54 

10-6 10-81 
68BT, See SENTINEL Model 68B 10-4 841AT, See SENTINEL Model 148A 10-71 10-72 

10-6 842-G, See SENTINEL Model 248-G 18-4 18-6 
70AT, See SENTINEL Model 70A 8-28 842-I, See SENTINEL Model 248-I 18-4 18-6 
99ACE, See SENTINEL Model 99AE 10-29 10-31 842-K, See SENTINEL Model 248-K 18-4 18-6 
002XC, See SENTINEL Model 200X 11-43 11-44 842-T, See SENTINEL Model 248-T 18-4 18-6 
002XT, See SENTINEL Model 200X 11-43 11-44 842-W, See SENTINEL Model 248-W 18-4 18-6 
022-F, See SENTINEL Model 220 12-20 12-21 8514E, See SENTINEL Model 158ÁE 10-75 10-76 
031BCE, See SENTINEL Model 130B 10-51 10-52 10-81 
031B(Y'.F, See SENTINEL Model 130B 10-51 10-52 861BC, See SENTINEL Model 168B 11-7 11-8 
031BT, See SENTINEL Model 130B 10-51 10-52 861BT, See SENTINEL Model 168B 11-7 11-8 
081XL, See SENTINEL Model 180XL 11-13 11-14 862-C, See SENTINEL Model 268 13-33 13-34 
091ATE, See SENTINEL Model 190A 11-25,26 862-T, See SENTINEL Model 268 13-33 13-34 

11-29 891ALCE, See SENTINEL Model 198A 11-37 11-38 
100AC, See SENTINEL Model 110A 10-37 10-39 891ALT, See SENTINEL Model 19M 11-37 11-38 
122 -CE, See SENTINEL Model 221 12-22 12 -24 911BC, See SENTINEL Model 119B 10-41 10-42 
122-T, See SENTINEL Model 221 12-22 12-24 911BT, See SENTINEL Model 1198 10-41 10-42 
142-C, See SENTINEL Model 241 12-35 12-36 912-P, See SENTINEL Model 219 12-18 12-19 
142-T, See SENTINEL Model 241 12-35 12-36 932-C, See SENTINEL Model 239 12-3 
142-W, See SENTINEL Model 241 12-35 12-36 12-22 
172-C, See SENTINEL Model 271 13-35 13-36 12-33 12-34 
172-T, See SENTINEL Model 271 13-35 13-36 932-T, See SENTINEL Model 239 12-3 
212C, See SENTINEL Model 212 12-1 12-2 12-22 
212-I, See SENTINEL Model 212 12-1 12-2 12-33 12-34 
212-T, See SENTINEL Model 212 12-1 12-2 942-C, See SENTINEL Model 249 13-15 13-16 
212-W, See SENTINEL Model 212 12-1 12-2 942-I, See SENTINEL Model 249 13-15 13-16 
262-P, See SENTINEL Model 262 13-23 13-24 942-T, See SENTINEL Model 249 13-15 13-16 
302ULT, See SENTINEL Model 203UL 11-49 11-50 942-W, See SENTINEL Model 249 13-15 13-16 
341LC, See SENTINEL Model 143L 10-46 962-C, See SENTINEL Model 269C 15-1 15-5 

10-63 10-64 962-F, See SENTINEL Model 269E 15-1 15-5 
341LT, See SENTINEL Model 143L 10-46 962-T, See SENTINEL Model 269T 15-1 15-5 

10-63 10-64 981LC, See SENTINEL Model 189L 11-23 11-24 
362-C, See SENTINEL Model 263 13-25 13-26 981LT, See SENTINEL Model 189L 11-23. 11-24 
372-C, See SENTINEL Model 273 13-26 

13-37 
991AC, See SENTINEL Model 199A 11-39,40 
9914E, See SENTINEL Model 199AE 11-39,40 

11-41 
11-41 

372-T, See SENTINEL Model 273 13-26 
13-37 COLLINS AUDIO PRODUCTS CO. 

402AA, See SENTINEL Model 204A 11-51 11-52 
412-0, See SENTINEL Model 214 12-2 25-A 18-1,2 

12-5 25-C 18-3,4 
12-14 

412-T, See SENTINEL Model 214 12-2 CONCORD RADIO CORP, 
12-5 
12-14 

(LINCOLN RADIO) 
412-W, See SENTINEL Model 214 

421ACE, See SENTINEL Model 124AE 
421AT, See SENTINEL Model 124A 
421ATE, See SENTINEL Model 124A 
441XC, See SENTINEL Model 144X 

441XT, See SENTINEL Model 144X 

462-T, See SENTINEL Model 264 
491UTI, See SENTINEL Model 194UL 
491UTW, See SENTINEL Model 194UL 
491UTWD, See SENTINEL Model 194UL 
502BL, See SENTINEL Model 205BL 
521ACE, See SENTINEL Model 1254E 
521ACGE, See SENTINEL Model 1254E 
521ATE, See SENTINEL Model 125AE 
541ACGE, See SENTINEL Model 145AG 

12-2 
12-5 
12-14 
10-43 
10-43 
10-43 
10-31 
10-65 
10-31 
10-65 
13-27 
11-31 
11-31 
11-31 
11-53 
10-45 
10-45 
10-45 
10-35 
10-67 
10-81 

10-44 
10-44 
10-44 

10-66 

10-66 
13-28 
11-32 
11-32 
11-32 
11-54 
10-46 
10-46 
10-46 

10-68 

1-404, 1-405 18-1 
1-413 19-1 
1-506 18-2 
1-507, 1-508 18-3 
1-513 18-5 
1-514 18-7 
1-518 18-9 
1-601, 1-602, 1-603 18-12 
1-608 19-2 
1-610 18-16 
1-611 18-17 
1-702, 1-704 19-4 
1-1100 19-7,8 
1-1500, 1-1501, 1-1502 19-11,12 
6C51B, 6C51W 16-1 - 

6F26N, Ch. 105 17-1 
7E51W 17-3 
7E71PR 19-6 
7G26C 16-2 
105, Ch. 17-I 

18-4 
18-6 
18-8 
18-11 
18-15 
19-3 

19-5 
19-9,10 
19-22 

17-2 

16-4 
17-2 

571BC, See SENTINEL Model 1758 
571TW, See SENTINEL Model 175B 

11-9 
11-9 

11-10 
11-10 

CORONADO 
See GAMBLE-SKOGMO, INC. 591ULTO,.See SENTINEL Model 195UL 11-33 11-34 
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MODEL FROM 

CORONET RADIO & TELEVISION CO. 

THROUGH 

CORONET 
EMERSON 

MODEL FROM 

DEWALD RADIO (Coot'd) 
THROUGH 

Arista 18-1 18-5 B-400 17-1 --- 
1583 16-1 16-2 B-401 18-1 --- 
1701 16-3 16-4 B-504 18-2 18-3 
1701X, Arista 18-1 18-5 B-506 18-4 

B-511 18-5 18-6 
CROMWELL B-512 19-1 19-2 

See W. T. KNOTT CO. B-612 19-3 
JB-523 17-2 

19-5 
--- 

CROSLEY CAR CO._ 

See ZENITH RADIO CORP. DUAL ENGINEERING CORP. 

A6-05389 Misc.17-4 CROSLEY DIV. 
AVCO MFG. CORP. 

ECA 
9-101 18-1 18-3 See ELECTRONIC CORP. OF AMERICA 

C19-1 --- 
9-101, Revised 19-1 
9-102 18-4 

19-3 
18-6 ECHOPHONE 

See THE HALLICRAFTERS CO. 9-103, 9-104W 18-7 18-9 
9-105, 9-106W 19-4 19-7 
9-113, 9-114W 19-8 19-10 
9-117 18-10 18-11 ECKENROTH CO. , INC. 
9-118W 18-4 18-6 
9-119, 9-120W 18-12 18-13 100, Musagrand Misc.18-4 
9-121, 9-122W 19-22 19-25 
9-201, 9-202M, 9-203B 18-14 18-19 ECK 0 

C19-1 
9-204, 9-205M 19-11 19-18 See ECKSTEIN RADIO & TELEVISION CO. 

9-209 19-19 19-21 
9-209, Revised 19-26 19-29 ECKSTEIN RADIO & TELEVISION CO. 
9-209L 19-26 19-29 (ECKCO ) 
9-212M 19-19 
9-212M, Revised 19-26 

19-21 
19-29 ( KAßADIO) 

9-212ML, 9-213B 19-26 19-29 
9-302 18-20 18-23 The Airport 17-3 17-7 

521Q C18-2 --- The Amateur 17-3 17-7 

56FC 16-1 16-3 The International 17-3 17-7 

56PA, 56PB C17-1 --- T-5 17-1 17-2 

C18-2 
561D 16-4 16-6 

80-A (The Amateur), 
80-B (The Airport), 

56TD-W 17-1 17-2 80-C (The International) 17-3 17-7 
56TN 17-3 17-6 
561N -L 16-6 16-9 EDWARD' S FM RADIO CORP. 
S6TP-L 18-24 18-26 
561lì, 561'S 18-27 18-29 F -M Tuner 16-1 16-2 
56711 17-7 17-8 
567U-0, 561V-0 18-30 
561X -L 16-2 

18-32 
--- ELECTROMATIC MFG. CORP. 

16-6 --- 
16-12 16-13 A.P.H. 301-A Misc.17-5 

56TY 17-9 17-10 A.P.H. 301-B Misc.17-5 
5612, 1st and 2nd Production 16-6 --- A.P.H. 301-C Misc.17-5 

16.10 16-11 607AC Misc.19-8 
56XTA, 56XTW 16-8 -- 

16-14 16-15 ELECTRONIC CORP. OF AMERICA 
16-19 

( ECA ) 571K, 57Th 17-11 17-12 
57TQ, 1st and 2nd Production 16-6 --- 

16-10 16-11 131 17-1 
58TA 17-13 17-14 132 18-1 18-4 
58TC 17-15 17-16 201 Misc. 16-3 
58TH, 58TH -0 18-33 18-36 204 17-2 
58TK 17-17 17-18 
58TL 17-13 17-14 INC. 
SBTW 17-15 17-16 ELECTRONIC LABORATORIES, 

Orthosonic 16-5 58XA, 58XA-10, 58XA-20, 5801, 
58XW-10, 58XW-20 18-37 18-39 16-7 

66CS, 66CSM 16-16 
66CS(0) 18-40 

C18-2 

16-19 
18-43 

Radio Utiliphone 16-1 
76RU Radio Utiliphone, Ch. 2865 16-1 
710P8 -AC, 710PB-DC, 710PC-AC, 

16-4 
16-4 

66CS(S) 16-16 
66CT 18-44 
66TC-S 16-19 
66XTA, 66XTA-10, 66XTA-20 18-47 

16-19 
18-46 
16-22 
18-49 

710PC-DC, Ch. 2887 17-1 
710T, Orthosonic, Ch. 2875 16-5 
2701, Issue B C17-1 
2811 ' 16-8 

17-4 
16-7 
- 
--- 

66X11', 66X1W-10, 66X1W-20 19-39 19-41 C18-3 

68CP, 68CR 19-42 19-44 2865, Ch. 16-1 16-4 

68TA, 681W 19-45 19-47 2875, Ch. 16-5 16-7 
86CR 16-23,24 16-30 2887, Ch. 17-1 17-4 
86CR, Revised 17-19,20 17-26 
86CS 16-23,24 16-30 
86CS, Revised; 87CQ, 88CR 17-19,20 17-26 EMERSON RADIO & PHONOGRAPH CORP. 
88TA, 8$TC 18-50 18-60 
146CS, 146CS(V) 17-27,28 17-39,40 BF -169, BF -204, BF -207 C18-3 --- 
148CP, 148CP(W), 1480Q, 14801 19-48 19-63 FS, Ch. 17-1 17-2 

FS -423, Ch. FS 17-1 17-2 
DAYTON Fr 17-3 --- 

Se e W. W. GRAINGER CO. GP, Ch. 17-4 17-5 
456, Ch. GP 17-4 17-5 

D ELC O 503, Ch. 120000, 120029, 1.20030, 
120032, 120035, 120044 16-1 

505, Ch. 120002, 120020, 120041 16-4 
16-3 
16-7 See UNITED MOTORS SERVICE 

DETROLA 
507, 509, Ch. 120004, 120045 16-2 

16-8 
___ 

See INTERNATIONAL DETROLA CORP. 510, Ch. 120000, 120029, 120030, 
120032, 120035, 120044 16-1 16-3 

DEWALD RADIO 510A, Ch. 120035 16-1 16-3 
512, Ch. 120006, 120056 15-11 15-12 

A-507 16-1 --- C17-1 --- 
A-509 16-2 16-3 512SW, Ch. 120057A 19-1 
A-514 17-2 --- 513, 514, Ch. 120007 17-6 17-8 
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EMERSON 
FARNS 
MODEL FROM THROUGH 

EMERSON RADIO & PHONOGRAPH CORP. (Cont'd) 

515, 516, Ch. 120006, 120056 15-11 15-12 
C17-1 

516SW, Ch. 120057A 19-1 ___ 

518, Ch.120004, 120045 16-2 
16-8 

520, Ch. 120000, 120029, 120030, 
120032, 120035, 120044 16-1 16-3 

521, Ch. 120013 17-9 17-10 
522, Ch. 120004, 120045 16-2 ___ 

16-8 
523, Ch. 120041 16-5 16-7 
524, Ch. 120011; 524-2, Ch. 120022 16-9 16-13 

525, Ch. 120037 16-2 ___ 

16-7 
16-14 

528, Ch. 120038 18-1 18-6 
530, Ch. 120006, 120056 17-11 17-12 
531, Ch. 120040 16-15 16-16 
531SW, Ch. 120057A 19-1 --- 

532, 533, Ch. 120040 16-15 16-16 
534, Ch. 120007 17-6 17-8 
535, Ch.120004, 120045 16-2 ___ 

16-8 
536, Ch. 120036 17-13 17-15 
536A, Ch. 120053A 17-16 17-18 
537, Ch. 120043 19-2 19-8 
539, Ch. 120000, 120029, 120030, 

120032, 120035, 120044 16-1 16-3 
540, Ch. 120027, 120042, 120065 18-7 18-9 
540A, Ch. 120042A 17-19 17-21 
542, Ch. 120031 17-9 17-10 
543, 544, Ch. 120046, 120052 16-2 --- 

16-17 16-18 
546, Ch. 120049 17-22 17-24 
547A, Ch. 120050A 17-25 17-27 
550, Ch. 120006, 120056 15-11 15-12 

C17-1 
551A, Ch. 120053A 17-16 17-18 
552, Ch. 120037 16-2 --- 

16-7 --- 
16-14 --- 

553A, Ch. 120053A 17-16 17-18 
554, 555, Ch. 120057A 19-1 --- 
556, Ch. 120018B 19-9 19-12 
557, Ch. 1200188 19-9 19-12 
557, Ch. 120048B 18-10 18-11 
558, Ch. 120058 17-28 17-29 
559, Ch. 120059A 18-12 
560, Ch. 120016 17-30 17-32 
561, Ch. 120001B 19-13 19-15 
563, Ch. 120063B 19-19 19-24 
564, Ch. 120027, 120042, 120065 18-7 18-9 
565, Ch. 1200188 19-9 19-12 
568, Ch. 120070A, 120070B 19-16 19-18 
569, Ch. 120062A 18-13 18-15 
570, Ch. 120064 18-16 18-17 
572, Ch. 120027, 120042, 120065 18-7 18-9 
573, Ch. 1200398 19-25 19-28 
574, Ch. 120064 18-16 18-17 
576, Ch. 120069A 19-29 19-31 
577, Ch. 1200128 18-18 18-20 
579, Ch. 120034A 19-32 19-34 
580, Ch. 120064 18-16 18-17 
583, Ch. 120039B 19-25 19-28 
586, Ch. 120023B, 1200838 19-35 19-39 
591, Ch. 120055A 19-40 19-42 
593, Ch. 1200636 19-19 19-24 
596, Ch. 120034A 19-32 19-34 
603, Ch. 1200638 19-19 19-24 
605, Ch. 1200768 19-43 19-46 
615, Ch. 1200018 19-13 19-15 
1002, 1003, Ch. 129003 16-19 16-20 
120000, Ch. 16-1 16-3 
120001B, Ch. 19-13 19-15 
120002, Ch. 16-4 16-7 
120004, Ch. 16-2 --- 

16-8 
120006, Ch. 17-11 17-12 

C17-1 
120007, Ch. 17-6 17-8 
120011, Ch. 16-9 16-13 
120012B, Ch. 18-18 18-20 
120013, Ch. 17-9 17-10 
120016, Ch. 17-30 17-32 
1200188, Ch. 19-9 19-12 
120020, Ch. 16-4 16-7 
120022, Ch. 16-9 16-13 
1200238, Ch. 19-35 19-39 
120027, Ch. 18-7 18-9 
120029, 120030, Ch. 16-1 16-3 
120031, Ch. 17-9 17-10 
120032, Ch. 16-1 16-3 
120034A, C0i. 19-32 19-34 
120035, Ch. 16-1 16-3 
120036, Ch. 17-13 17-15 
120037, Ch. 16-2 --- 

16-7 --- 
16-14 --- 

120038, Ch. 18-1 18-6 
120039B, Ch. 19-25 19-28 

MODEL FROM 1DROUGH 

EMERSON RADIO & PHONOGRAPH CORP. (Cont'd) 

120040, Ch 16-15 16-16 
120041, Ch. 16-5 16-7 

120042, Ch. 18-7 18-9 
120042A, Ch. 17-19 17-21 
120043, Ch. 19-2 19-8 
120044, Ch. 16-1 16_3 
120045, Ch. 16-2 

16-8 
120046, Ch. 16-2 

16-17 
__- 

1200488, Ch. 
120049, Ch. 

18-10 
17-22 

18-11 
17-24 

120050A, Ch. 17-25 17-27 
120052, Ch. 16-2 

16-18 
120053A, Ch. 17-16 17-18 
120055A, Ch. 19-40 19-42 
120056, Ch. 17-11 17-12 

C17-1 
120057A, Ch. 19-1 
120058, Ch. 17-28 17-29 
120059A, Ch. 18-12 
120062A, Ch. 18-13 18-15 
120063B, Ch. 19-19 19-24 
120064, Ch. 18-16 18-17 
120065, Ch. 18-7 18-9 
120069A, Ch. 19-29 19-31 
120070A, 120070B, Ch. 19-16 19-18 
L20076B, Ch. 19-43 19-46 
120083B, Ch. 19-35 19-39 
129003, Ch. 16-19 16-20 

EMOR RADIO, LTD. 

100 16-1 16-2 

EMPIRE DESIGNING CORP. 

55 Misc.16-4 
56 Misc.16.4 

EMPIRE MFG. CORP. 

GI -801 Misc.19-9 

ESPEY MFG. CO. , INC. 

FJ-97A, Ch., Revised 16-1 16-2 
78 17-1,2 17-3,4 
78, Revised 17-5,6 17-7,8 
7B, AC -DC 19-1,2 --- 
7B-1 18-1,2 
7B-12 19-3 19-5 
501 18-3 18-4 
502K 19-6 19-7 
511 19-9,10 --- 

512 19-11,12 --- 

513 19-13,14 
514 19-15 
528 19-8 
5181 16-3 16-6 
10536A 19-16 --- 
20516 18-5 

FADA RADIO & ELECTRIC CO. , INC. 

C33 18-1 --- 
F711, F750 18-2 18.4 
FM16 17-1,2 17-11 
P80 17-12 --- 
P80, Late 18-5 18-7 

P82 17-13 17-15 
P100 17-14 17-17 
6A39 17-18 17-20 
172 16-1 16-2 
368 18-8 18-10 
372 17-21 17-23 
602 C17-2 --- 
711, 740 17-15 --- 

17-20 
17-24 --- 

C19-1 --- 
790 19-1 19-4 
790, Series B, etc. 19-5 19-8 
795, F -M Tuner 19-9 19-11 
1001 17-25 17-27 
1005 19-12 19-14 

FARNSWORTH TELEV. & RADIO CORP. 
(CAPEHART) 

AC -55, Ch. C2-3 C18-3 ---- 
ACL55, ACL56, AKL58, AKL59 C18-3 .-- 
BT -68 16-1 16-2 
C-156, C-157, Ch. 16-3 16-5 
C-164, Ch. 19-1 19-6 
C-171, Ch. 18-1 18-5 
C-172, Ch. 19-1 19-6 
C-193, Ch. 16-3 16-5 
C-196, Ch. 17-1 17-3 
C2-3, Ch. C18-3 --- 
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MODEL FROM THROUGH MODEL FROM 

FAR NS 
GAMBLE 

1H1H000i 

FARNSWORTH TELEV. & RADIO CORP. (Cont'd) THE FIRESTONE TIRE & RUBBER CO. (Cont'd) 
(CAPEHART) (AIR CHIEF) 

EF-451, Ch. C-196 17-1 17-3 S-7407-9 17-1 17-4 

EK-081, Ch. C-156; EK-082, 
Ch. C-157; EK-083, Ch. C-193 16-3 16-5 

S-7425-1 
4-A-1, Mercury 

19-1 
17-5 17-7 

EK-263, EK-264, EK-265 C17-3 -- 4-A-3, Diplomat 17-7 17-9 

EK-681, Ch. C-156 16-3 16-5 4-A-10, Reporter 17-12 17-14 

ET -060 C17-3 --- 4-A-10, Late 18-1 18-3 

ET -061 C17-1 --- 4-A-11 18-4 18-6 

C17-3 4-A-12, The Narrator 18-7 18-10 

ET -063, ET -064, ET -065, ET -066 C17-3 4-A-15 18-11,12 18-23 

ET -069 C17-1 4-A-17 16-1 16-2 

C17-9 16-9 --- 

ET-650BRZ, ET -65181(Z, ET-6518UZ, 
ET-651RDZ. Ch. C-171 18-1 18-5 

4-A-26, The Newscaster 
4-A-27, The Cameo 

18-24 
17-15 

18-26 
17-16 

ET-667BRV, Ch. C-172; ET-6678RX, 4-A-30 18-27,28 18-33 

Ch. C-164; ET-668WTV, Ch. C-172; 4-A-37 17-17 17-21 

ET-668WTX, Ch. C-164 19-1 
GK -084, GK -085, GK -086, GK -087 18-6 
GK -100, GK -102, GK -103, GK -104, 
GK -111, GK -112, GK -113, GK -114, 
GK -115 17-3 

19-6 
18-12 

17-10 

4-A-41 

4-A-42, Georgian 
4-A-60 
4-A-61, The Cameo 

17-7 
17-10 
17-22 
19-2 
18-32 

17-11 
17-29 
19-15 
18-33 

GK -140, GK -141, GK -142, GK -143, 
GK -144, Preliminary 16-6 

18-15 
C18-3 

GK-699 17-11 
GP -350 17-17 
GI -054, GT -051 17-19 
GT -060, GT -061, GT -064, GT -065 17-21 
GT-699 17-11 
K -084.-K-086 18-6 
K -262P 19-7 
K -287P 18-6 
N4 Series, Capehart 19-10 
P4 Series, Capehart 19-10 
P7 P9, P10, Series, Capehart 19-19 
P-860 18-13,14 
1953, Panamuse 18-17 
1954, Capehart 19-10 
21N2, Panamuse 18-17 
21P4, Capehart 19-10 
24N4, Capehart 19-10 
24P4, Capehart 19-10 
2552, 26N2, Panamuse 18-17 

16-11 
--- 
--- 
17-16 
17-18 
17-20 
--- 
17-16 
18-12 
19-9 
18-12 
19-18 
19-18 
19-33 
--- 
18-44 
19-18 
18-44 
19-18 
19-18 
19-18 
18-44 

4-A-62, The Marlborough; 
4-A-63, The Metropolitan 

4-A-64, 4-A-65 
4-A-67 
4-A-68, The Journal 
4-A-69, The Sunrise 
4-B-6 
4-B-31, The Roamer 
4-C-3 
4-C-13 
7379-1 
7383-4 
7384-2 
7396-1 
7402-4 
7402-6, Roamer 

7403-1, Brilliantone 

7405-2 
7405-3 
7405-4 
7406-1 
7423-5 

18-34 
19-16 
19-24 
19-27 
19-30 
17-30 
19-33 
19-38 
19-41 
16-3 
16-6 
17-35 
16-9 

C18-3 
16-8 
16-12 
16-11 
16-14 
17-37 
16-3 
17-37 
16-3 

C18-3 

18-40 
19-23 
19-26 
19-29 
19-32 
17-34 
19-37 
19-40 
19-43 
16-5 
16-8 
17-36 
16-11 
--- 
--- 
16-13 
--- 

17-38 
16-5 
17-38 
16-5 
--- 

2654, Capehart 19-10 
29P4, 30P4, Capehart 19-10 

19-18 
19-18 

7423-6 C17-2 --- 

3154, Capehart 19-10 19-18 
3IP4, Capehart 19-10 19-18 FM SPECIALTIES, INC. 
32P9, 33P9, 34P10, 35P7 19-19 19-33 

Fidelotuner 17-1 1005 Series, Capehart 18-16 18-44 17-4 
11454, Capehart 19-10 19-18 C1B-3 
11654, Capehart 19-10 19-18 Fidelotuner, Revised 18-1 18-2 
116P4, Capehart 19-10 19-18 
118P4, Capehart 19-10 19-18 
400M Series, Capehart 19-34 19-54 FONOTALK CORP. 
4005 Series, Capehart 18-16 18-44 

500BI 500BW Misc.18-5 
FEDERAL TEL. & RADIO CORP. 

1025Tß 17-1 17-3 
FORD MOTOR CO. 

See ZEN ITN RADIO CORP. 1025Tß 16-1 16-4 
1027 16-1 16-4 

C19-1 --- GAMBLE- SKOGMO,INC. 
1030T 16-5 
1034 17-1 

16-8 
17-3 

( CORONADO ) 
C19-1 7P Series 18-1 18-3 

1035 16-1 16-4 43-5005 17-1 17-7 
C19-1 43-5006 19-1 19-4 

1040TB 17-4 17-6 43-6301 17-8 17-10 
15401 16-5 16-8 43-6321 18-4 18-7 
6001 PO 19-1 19-2 43-6927 19-5 19-10 

FERGUSON RADIO CORP. 43-6951 
43-7601, 43-7601A, 43-7601B 

19-11 
16-1 

19-16 
16-5 

5X47 Misc.16-5 
C17-3 

7X47 Miac.16-5 
43-7602 
43-7603, 43-7604 

16-1 
19-17 

16-6 
19-22 

FEß1i.Alt RAIIIU & TELEVISION CORP. 43-7651, 43-7652 
43-7660 

19-23 
18-8 

19-29 
18-14 

C81ß 17-1 17-4 
43-7851 
43-8129A, 43-81304, 43-8130B, 

19-30 19-35 

1618 17-5 17-7 43-8131A, 43-81318 19-36 19-37 
TA618 17-8 17-11 43-8160 16-7 16-9 

THE FIRESTONE TIRE & RUBBER CO. 43-8177, 43-8178, 43-8179 
43-8180 

17-11 
17-14 

17-13 
17-16 

(AIR CHIEF) 43-8213 15-1 
17-17 17-18 

Brilliantone 16-11 --- 43-8240, 43-8241 17-19 17-22 
16-14 --- 43-8305 17-23 17-26 

Diplomat 17-7 17-9 43-8312 17-27 17-29 
Georgian 17-22 17-29 43-8351, 43-8352 17-30 17-33 
The Journal 19-27 19-29 43-8437 16-10 1642 
The Marlborough 18-34 18-40 43-8470 17-34 17-37 
Mercury 17-5 17-7 43-8471 17-37 17-40 
The Metropolitan 18-34 18-40 43-8576 16-2 --- 
The Narrator 18-7 18-10 16-13 16-16 
The Newscaster 18-24 18-26 43-9196 17-16 
Reporter 17-12 17-14 17-41 17-42 
The Sunrise 19-30 19-32 43-9201 17-43 17-45 
R -3157A 12-6 --- 43-9751 17-26 -- 

12-19,20 12-21 17-46 17-47 
C19-1 --- 43-9865 19-38 19-39 
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GAROD 
GRANTLINE 
MODEL FROM 

GAROD RADIO CORP. 

THROUGH MODEL FROM THROUGH 

GENERAL TELEVISION & RADIO CORP. 

Companion 16-2 -__ 5A5 16-1 16-2 
The Com P 5A5 19-1 19-2 
The Ensign 16-1 16-2 5B5 16-2 16-4 
The Thriftee 19-1 --- 6C5 19-3 19-4 
BP24, BP2S 17-1 17-2 9A5 16-2 
3AP 17-3 --- 16-4 16-5 
4A1, 4A2 17-4 17-5 9B6P 18-1 
4AP 17-3 --- 14A4F 19-5 19-6 
4B1 18'1 18-2 17A5 19-7 19-8 
5A1, The Ensign 16-1 16-2 20A3A, 20A3P 17-1 --- 
5A2-Y 17-6 --- 21A4 18-2 --- 
5A3 18-3 --- 22A5C 18-3 
5A4, The Thriftee 19-1 --- 23A6 16-2 
5AP1-Y, The Companion 16-2 --- 16-4 --- 
5D3, 5D3A 16-3 16-4 16-6 --- 
5D5 17-7 17-8 24B6 16-2 --- 
51C-1 17-9 --- 16-4 --- 
6A 17-10 --- 16-7 16-8 
6A2 17-1.1 --- 25B5 16-2 --- 
9FMP, 9FMPA, 9FMPU 18-4 18-5 16-4 
11FMP 19-2 19-4 16-9 16-10 
62B 18-6 18-7 26B5 17-2 17-4 
306 18-8 --- 27C5L 18-4 --- 

526, 534, 547, 549, 558, 588, 591, 
Single -Ended Tubes 18-5 --- 

526, 534, 547, 549, 558, 588, 591, GENERAL ELECTRIC CO. Double -Ended Tubes 18-6 
635 19-9 --- 

Musaphonic 17-1,2 17-15 
C19-2 --- GILFILLAN BROS. , INC. 

A51, A56 C17-10 --- 
C18-3 Overland 16-3 

GB -400 17-24 17-25 56A, 56B, 56C, 56D, 56E 16-1 
GD -50 19-1 ___ 58M, 58W 18-3 
GD -506 19-1 --- 66AM 16-2 
GD -510 CD -511, GD -512, GD -512W, 66B, Series 2, Series 3, Overland 16-3 

GD -512X, GD -513 18-2 18-3 66DM 1.6-2 
GD-SS0 19-1 --- 66PM 16-4 
H-639AC-DC C18-3 --- 68-48 18-1,2 --- 
L-604 C18-3 68B, 68D 18-4 
LB -673 17-25 17-26 68F 17-1 17-2 
LM1A, Charging Cable 18-1 86 Series 16-5 16-6 
X-415 18-4 18-12 108C -M 17-3,4 17-5,6 
XFM-1 19-2 19-7 118C -M 17-7,8 17-9,10 
YRE60-12 C18-3 
YBB79-1, YR379-2, YRB83-1 17-19 17-20 GLOBE ELECTRONICS, INC. 
YRB92-2 C18-3 454 18-1 i8-3 
41, 42, 43, 44, 45, Musaphonic 17-1,2 17-15 552 19-1 19-2 

C19-2 558 19-3 19-4 
50 15-1 15-4 559 19-5 19-6 

C19-2 --- 
60,62 17-16 17-18 THE B. F. GOODRICH CO. 
102, 102W, 107, 107W 18-13 18-14 (MANTOLA ) 
112 18-15 18-16 
113 18-17 18-18 AG, Ch. 19-22 19-23 
114, 114W, 115, 115W 18-13 18-14 R-635 16-1 16-4 
118, 119M, 119W 19-8 19-10 R-65511/ C18-3 --- 
140 17-21 17-23 R-661 16-5 16-6 C19-2 R-685 18-1 18-2 145 19-13 19-16 R-743-71 17-1 17-2 
150 19-10 19-12 R-75152 17-3 17-5 160 19-17 19-21 R-76162 17-10 17-12 180 16-1 16-2 R-76262 17-13 17-15 200, 202 18-19 18-20 R-78162, R-78262 18-3 18-10 203, 205 18-19 18-20 W Ch. 19-26 19-29 210, 211, 212 18-21 18-25 11-701 19-1 19-3 

C19-2 93-104, 93-105, 93-106 19-4 19-10 
219, 220,. 221 C17-10 --- 93-107, 93-108 19-11 19-17 

C18-3 --- 75434 17-6 17-7 
230, Kaiser -Frazer 18-26 18-28 76143 17-8 17-9 

C19-2 92502 18-11 18-12 
233, Kaiser -Frazer 18-29 18-36 92503, 92504 19-18 19-19 
250 C17-3 -r- 92505, 92506 19-20 19-21 

C19-1 92514, 92515, Ch. AG 19-22 19-23 254 16-3 16-5 92516, 92517 19-24 19-25 
C18-3 92752, Ch. W 19-26 19-29 

260 16-6 16-12 
C18-3 --- GOTHAM 

280 16-13 16-16 See HAROLD SHEVERS INC. 304 18-37 18-39 
324, 328 19-22 19-27 W. W. GRAINGER CO. 354, 355 19-28 19-35 
356, 357, 358 18-40 18-44 (DAYTON) 
376, 377, 378 19-36 19-41 
417 16-16 17-384 1R73, See FONOTALK Model 500BI Misc.18-5 

1R74, See FONOTALK Model 500BW Misc.18-5 417A 17-27,28 17-38 
C17-2 

502 17-4 17-8 W. T. GRANT CO. 
17-39,40 17-47 ( GRANTLINE ) 

C19-2 
801 16-25,26 1,6-38 Series H, Ch. Mi sc. 19-11 

Series R, Ch. Miac.19-11 
300, Series B 17-1 --- 

GENERAL IMPLEMENT CORP. 405/7 17-2 
500, 501, Series A 16-1 16-2 

IAS 17-1 17-2 16-5 
9A5 Misc.19-10 --- 502, 503, Series A 16-3 16-5 

510, Series A 16-6 16-8 
GENERAL MOTORS CORP. GRANTLINE 

See UNITED MOTORS SERVICE See W. T. GRANT CO. 
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MODEL FROM 

THE'HALLICRAFTERS CO. 

Sky Courier 
Sky ranger 
Skyrider Panoramic 

Super Skyrider 
CA -2 
EC -1B, Echophone 
EC -306 
EC -403, EC -404, Echophone 
EX -306 
RE -1, Sky Courier 
S-38 
S-39, Skyranger 
S-40 
S -40A 
S-47 
S-53 
S-55, S-56 
S-58 
S-59 
SP -44, Skyrider Panoramic 

SX-28A, Super Skyrider 
SX-42 

SX-43 
400, 406, 409, 410, 411, 412 
414 

19-1 
16-20 
17-1 

C18-3 
16-3,4 
18-1 
16-1 
18-6 
16-29,30 
18-6 
19-1 

C17-3 
16-20 

C17-3 
C18-3 
17-17,18 
19-6 
19-14 
19-23 
19-29 
17-1 

C18-3 
16-3,4 
17-6 

C18-4 
C19-3 
18-10 
19-35,36 
19-46 

HOFFMAN RADIO CORP. 
(MISSION BELL) 

A202, A309, Ch. 119 
A700, Ch. 110S 
B400, Ch. 118 
8502, Ch. 113 
B503, Ch. 115 

B504, Ch. 123 

B508, B509, 0510, Ch. 129 
B1000, Ch. 114 
C502, Ch. 113 

C504 

C512, Ch. 113 

C514 

C1006, C1007, Ch. 131, 132 
110S, Ch. 
113, Ch. 

114, Ch. 
115, Ch. 

118, Ch. 
119, Ch. 
123, Ch. 

129, Ch. 
131, 132, Ch. 

16-1 
16-4 
16-2 
17-1 
15-9 
17-8 
17-1 
17-3,4 
18-1 
17-10 
17-1 

C19-3 
17-1 
17-7 

C19-3 
17-1 

C19-3 
17-1 
17-7 

C19-3 
18-3 
16-4 
17-1 

C19-3 
17-10 
15-9 
17-8 
16-2 
16-1 
17-1 
17-3,4 
18-1 
18-3 

HOWARD RADIO CO. 

FM -718 17-20 
M901 -A 16-1 
472 -AC, 472 -AF 17-4 
472-C, 472-F 17-1 
474 17-11 
481-A 19-1 
481-B, 481-C, 481-M 18-1 
482, 482-A 19-2 
718, Series X 17-15 
718 -FM -5-6 17-23 
901-A 16-1 

C17-4 
901 -AP -A 16-2 
902-A 18-7 
906 16-3 
906-C 16-4 
906-S 17-29 
9A6 -SB 18-9 
909-M 17-34 
909 -MR C18-4 

HUDSON MOTOR CAR CO. 
See ZENITH RADIO CORP. 

INTERNATIONAL DETROLA CORP. 
(DETROLA) 

339, 340, 340-1 
582 
626, With Loctal Tubes 
626, With Miniature Tubes 

C18-4 
16-1 
17-1 
17-2 

THROUGH 

19-5 
16-28 
17-5 

Cté -4 
16-16 
18-5 
16-2 
18-9 
16-36 
18-9 
19-5 

16-28 

17-29 
19-13 
19-22 
19-28 
19-34 
17-5 

C18-4 
16-16 
17-16 

18-28 
19-45 
19-53 

16-2 

16-3 
17-6 

17-13 

17-7 
18-2 
17-13 
17-6 

17-3,4 

17-6 

17-3,4 

18-8 

17-6 

17-13 

17-13 
16-3 
16-2 

17-7 
18-2 
18-8 

17-21,22 

17-10 
17-7 
17-14 

18-6 
19-7 
17-19 
17-28 

18-8 
16-4 
16-6 
17-33 
18-11 
17-37 

16-4 

MODEL 

INTERNATIONAL DETROLA 
(DETROLA) 

626, With Octal Tubes 
2744 
7156 
7270 

7901 

HALLT 
MAGIC 

FROM 'INH(w ( 

CORP. (Cont' dl 

17-3 
C18-4 
17-4 
16-3 
16-5 
17-7 

INTERSTATE HOME EQUIPMENT CORP. 

68F Misc.18-6 

JEWEL RADIO CORP. 

Pixie 
Trixie 
300 
304, Pixie 
500 
505, Clock Radio 
801, Trixie 
814 

1021, Tuner 

19-3 
19-5 
19-1 
19-3 
18-1 
18-5 
19-5 
19-8 

KAISER-FRAZIER 
See GENERAL ELECTRIC CO. 

THE KAPPLER CO. 

19-1 

KARADIO 
See ECKSTEIN RADIO & TELEVISION CO. 

KAROLA 
See RADIO & TELEVISION PRODUCTS CO. 

KERNWOOD RADIO CORP. 

Miac.19-12 

KNIGHT 

5 -Tube, AC -DC 

See ALLIED RADIO CORP. 

205 

KRAFT 

Puppytune 

See 

3000 

W. T. KNOTT CO. 
(CROMWELL) 

Misc.17-6 

MFG. & DISTRIBUTING CO. 

Misc.19-13 

LAFAYETTE 
RADIO WIRE TELEVISION 

LA MAGNA MFG. CO. 
(LAMCO) 

LAMCO 

18-1 

See LA MAGNA MFG. CO. 

LAUREHK RADIO MFG. CO. 

L-52 Misc.16-6 

LEANDER ELECTRONICS CORP. 

707 17-1 

LEAR, INC. 

565, 56513L, 566, 567, 568 16-1 
662, 663, 665 16-4 
667PC Misc.18-7 
861 -PC 19-1 
1281 -PC 19-1 
6610, 6610PC, 6611, 6611PC, 6612, 

6612PC, Early and Late Production 
6614. 6615, 6616 
6617PC 

6618 
6619 

LINCOLN, 

17-1 
16-7 
16-5 
16-8 
16-4 
16-7 

17-6 

16-6 
17-12 

19-4 
19-7 
19-2 
19-4 
18-4 
18-7 
19-7 
19-9 

19-3 

18-3 

17-3 

16-3 
16-6 

19-5 
19-5 

17-6 

16-6 

16-6 

LINCOLN -CONTINENTAL, LINCOLN -ZEPHYR 
See ZENITH RADIO CORP. 

LINCOLN RADIO 
See CONCORD RADIO CORP. 

MAGIC TONE 
See RADIO DEVELOPMENT & RESEARCH CORP. 
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MAGNA 
MONT -WARD 
MODEL 

M300-6, M400-6 

FROM THROUGH MODEL 

MAGNA ELECTRONICS CO. 

Misc.17-7 

THE MAGNAVOX CO. 

AMP -101A 17-1 17-2 
AMP -108 17-3,4 17-6 
AMP -109 18-1,2 18-3 
AMP -111 18-4 18-7 
AMP -116 19-23,24 19-25 
CR -190 C17-4 --- 

CR-197, CR -197A, CR -1978 16-1,2 16-7 
CR -198, CR -198A, CR -198B 16-5 16-11 
CR -199 16-12 16-16 
CR -200 Series 18-8 18-15 
CR -202 Series 18-16 18-25,26 
CR -203A, CR -2038 17-11,12 17-17 
CR -204 Series 18-27,28 18-37 
CR -206 19-1,2 19-7 
CR -207A, CR -207B, CR -207C, CR -207D 17-13 --- 

17-18 17-24 
CR -208A, CR -208B 17-13 --- 

17-25,26 17-31 
CR -209A, CR -2096, CR -209C, CA -209D, 

CR -209E 
CR -210A, CR -210B, CR -210C 

6K 
6X 

19-8 
19-16 

MAGUIRE INDUSTRIES, INC. 

Misc.19-14 
Misc.18-8 

19-15 
19-21,22 

MAJESTIC RADIO & TELEVISION CORP. 

5A445, 5A445R 16-1 16-2 
5AK711, Ch. 5H01A 17-1 17-2 
5AK731, 5AK780, Ch. 5B05A 17-3 17-4 
5AK781 17-3 17-4 

C19-4 -- 

5B01A, Ch. 17-1 17-2 
5B05A, Ch. 17-3 17-4 
61302D, Ch. 18-1 18-2 
6811D, Ch. 18-3 18-4 
6FM714, Ch. 6B02D 18-1 18-2 
6FM773, Ch. 6811D 18-3 18-4 
7B04A, Ch. 17-7 17-10 
76X758 17-5 17-6 

C19-4 --- 
7C432, 7C447, Ch. 4706, 470' 16-3 16-4 
7JK777R, Ch. 4708R 17-5 17-6 
7P420, Ch. 4705 18-5 18-7 
7Yß752, Ch. 7804A 17-7 17-10 
8806D, Ch. 17-11,12 17-16 
88070, Ch. 17-17,18 17-22 

C18-4 
8FM744, Ch. 8B06D 17-11,12 17-16 
8FM776, Ch. 8B07D 17-17,18 17-22 
8FM783, Ch. 8B07D 17-17,18 17-22 

C18-4 --- 
8.11.771A, Ch. 4810A 17-23 17-26 
8JL885, Ch. 48108 18-8 18-10 
8S473 C17-4 -- 
10B27E, 10FM782 19-1,2 19-6 
12B26E, Ch. 17-27,28 17-33 
12C20E, Ch. 17-27,28 17-33 

C19-4 --- 
12FM475, Ch. 41201; 12FM778, 

12FM779, Ch. 12626E 
12FM782, Ch. 12C20E 

4705, Ch. 
4706, 4707, Ch. 
47088, Ch. 
4810A, Ch. 
48108, Ch. 
41201, Ch. 

17-27,28 17-33 
17-27,28 17-33 

C19-4 
18-5 18-7 
16-3 16-4 
17-5 17-6 
17-23 17-26 
18-8 18-10 
17-27.28 17-33 

MANTOLA 
See THE B. F. GOODRICH CO. 

JOHN MECK IND., INC. 

F -M Converter 19-1 
CA -500 19-4 
CB -500 19-3 
CD -500 18-2 
CG -500 19-3 
DA -601, DB -602 19-5 
DE -640, DF -641 18-1 
4D8 18-3 
4H8 18-3 
5A7, 5B5 19-3 
5C5, 5D7 -W18 I9-4 
5G8 18-4 
5H8 18-4 
6B8 19-5 

5A 
6D 
6H 

8C 
9-1053, 9-1054 
9-1065 
9-1091A, 9-1091B 
9-1091C 
9-1093 
10-1193 
10-1199 
574 
661 
2961 

FROM THROUGH 

MEISSNER MFG. DIV. 
MAGUIRE INDUSTRIES, INC. 

(BREWSTER) 

17-9 
C17-4 
17-10 
17-1 17-4 
18-1 18-4 
16-1 16-3 
17-5 17-8 
19-1 19-6 
18-5 18-8 
18-9 
18-10 18-12 
17-9 
17-10 
19-7,8 19-21 

MERCURY CAR 
See ZENITH RADIO CORP. 

MIDWEST RADIO CORP. 

LB -16, Ch. 19-4 19-6 
LC -12, Ch. 19-1 19-3 
P-6, PB -6 17-1 17-3 
R-8, Ch. RTM-8 18-1 18-3 
R-12, Ch. RGT-12 18-4 18-6 
R-16, Ch. RGT-16 18-7 18-12 
RB -12, Ch. LC -12 19-1 19-3 
RB -16, Ch. LB -16 19-4 19-6 
RG -12, Ch. RGT-12 18-4 18-6 
RG -16, Ch. RGT-16 18-7 18-12 
RGT-12, Ch. 18-4 18-6 
RGT-16, Ch. 18-7 18-12 
RM -8, Ch. RTM-8 18-1 18-3 
RT -12, Ch. RGT-12 18-4 18-6 
RT -16, Ch. RGT-16 18-7 18-12 
RTM-8, Ch. 18-1 18-3 
S-8 17-4 17-6 
S-12, Ch. SGT -12 16-1 16-4 
S-16, Ch. SGT -16 16-4 16-12 
SC -12, Ch. LC -12 19-1 19-3 
SC -16, Ch. LB -16 19-4 19-6 
SG -12, Ch. SGT -12 16-1 16-4 
SG -16, Ch. SGT -16 16-4 16-12 
SGT -12, Ch. 16-1 16-4 
SGT -16, Ch. 16-4 16-12 
ST -8 17-4 17-6 
ST -12, Ch. SGT -1: 16-1 16-4 
ST -16, Ch. SGT -16 16-4 16-12 
TM -8 17-4 17=6 
8X12, Ch. RGT-12 18-4 18-6 
88, 88A, Ch. RTM-8 18-1 18-3 
98 18-1 18-3 

C19-4 
712, Ch. SGT -12 16-1 16-4 
716, 716A, Ch. SGT -16 16-4 16-12 
816, Ch. RGT-16 18-7 18-12 
916, Ch. LB -16 19-4 19-6 
922, Ch. LC -12 19-1 19-3 

W702 
W725 
W729, Portapal 
729, Portapal 
410, 411 

MINERVA CORP. OF AMERICA 

18-1 18-3 
19-1 19-2 
18-4 18-6 
16-1 16-2 
19-3 19-4 

MISSION BELL 
See HOFFMAN RADIO CORP. 

MITCHELL MFG. CO. 

Lullaby Bed I-mo Radio Misc.18-9 

MOLDED INSULATION CO. 

RS -1 16-1 
RS -1A 16-2 

MONITOR EQUIPMENT CORP. 

M-403 

19-2M-500 M-510 
M-3070 
RA -50 
RAM -47 

--- TA -56M, TC -56M, TW-56M 

18-2 

16-3 
19-1 
16-5 
17-1 
17-5 
18-1 
16-1 

MONTGOMERY WARD 
(AIRLINE) 

16-4 
19-2 
16-6 
17-4 
17-6 
18-2 
16-2 

04BR-4206 C18-4 --- 
14WG-635B C18-4 
54KP-1209B 16-1 16-4 
54WG-2700A C17-5 
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MODEL FROM 

MONTGOMERY WARD (Cont'd) 

THROUGH 

MONT 
MOTOROLA 

MODEL FROM 

MONTGOMERY WARD (Cont'd) 

-WARD 

THROUGH 

(AIRLINE) (AIRLINE) 

62-49, 62-68, 62-68X, 62-88 17-1 17-2 84HA-1810A 19-38 19-41 

64BR-916A 17-3 --- 84HA-1810C 19-42 19-45 

6488-916B 17-4 --- 84KR-1209B 18-49 18-51 

64BR-1051A C17-4 --- 84KR-1520A 18-52 18-53 

64BR-10516 C17-4 84KR-2510A 18-54 18-56 

64BR-1513A, 64BR-1514A 17-5 17-8 84K5 -2716A 19-46 19-48 

64BR-1808A 17-9 17-14 84KR-2723A 19-49 19-51 

64WG-10508, 64WG-1050C 15-75 15-77 84WG-10568 18-57 18-60 

C19-5 -- 84WG-1060A 18-61 18-63 

64WG-1050D 15-75 15-77 84WG-1060C 18-64 18-66 

C18-4 .-- 84WG-1804D, 84WG-1806A 19-52 19-55 

C19-5 --- 84WG-2015A, 84WG-2015B 19-84 19-93 

64WG-10526 16-5 16-7 84WG-2504D 19-56 19-59 

64WG-1207A, 64WG-1207B 16-3 --- 84WG-2506A 18-67 18-70 

16-8 16-10 84WG-2704D 18-76 18-78 

64WG-1804B C18-4 --- 84WG-2712A, 84WG-2712B 18-79 18-90 

64WG-1804C 16-3 --- 84WG-2714A, 84WG-2714B, 84WG-2714C, 

16-10 16-12 84WG-2714D, 84WG-2714E 19-60 19-72 

C17-4 --- 84WG-2714F 19-73 19-77 

64WG-1807B C17-10 --- 84WG-2714G 19-78 19-83 

64WG-20096 
64WG-2010A, 64WG-2010B 

C18-5 
C17-5 
16-13 

--- 
16-17 

84WG-2718A, 84WG-2718B 19-93 
84WG-2720A 19-93 
84WG-2724A 19-93 

19-101 
19-101 
19-101 

64WG-25008 C18-5 --- 
64WG-2700A C17-5 --- MOTOROLA INC. 
64WG-2700B C17-5 --- 

C18-5 Airboy 17-1 17-3 
74BR-1053A 17-15 17-17 AR -96-23, Airboy 17-1 17-3 
748R -1055A 17-18 17-20 AT -58 19-1 19-5 
74BR-1501B, 74BR-1502B 17-21 17-23 BK8, BK8X, Ch. 8A 19-6 19-12 
74BR-1507A, 74BR-1508A 17-24 17-25 CR6 16-1 16-8 
74BR-1513B, 74BR-1514B 17-5 17-8 CR8 19-13 19-22 
74BR-1812A 16-17 16-21 CT6 16-7 
74BR-1812B C18-5 -- 16-9 16-17 
74BR-2001A 17-26 17-28 CTB, Ch. 8A 19-6 19-12 
7488-2003A, 74BR-2003B 17-29 17-31 E -33-T 19-105 19-107 
74BR-2003C C18-5 -- E -34-T 19-127 19-129 
74BR-2702A, 74BR-2702B 17-32 17-38 FD6 16-6 16-7 
74BR-2707A 18-1 18-9 16-18 16-22 
74BR-2708A, 74BR-2708B, 74BR-2708C 18-15 18-22 FDB, Ch. 8A 19-6 19-12 
74BR-2710A 18-5,6 18-7,8 HS -6, Ch. 15-1 

18-10 18-14 17-10 17-13 
74BR-2715A 18-23 18-30 HS -15, Ch. 15-2 --- 
748R -2717A 18-31 18-34 17-10 --- 
74KR-1210A 17-39 17-41 17-14 17-17 
74KR-2706A, 74KR-2706B, 74KR-2713A 17-43 17-46 HS -26, Ch. 18-20 18-24 
74WG-10508 C18-4 HS -32, Ch. 15-62 --- 
74WG-1050D 15-75 15-77 17-56 17-60 

C19-5 HS -36, HS -36A, Ch. 18-52 18-72 
74WG-10528 16-5 16-7 HS -38, Ch. 19-91 19-107 
74WG-1054A C17-5 --- HS -39, Ch. 19-91 19-107 
74WG-1056A 17-47 17-49 HS -58, Ch. 17-80 17-84 

C18-6 HS -59, Ch. 17-75 17-79 
74WG-1057A 17-50 17-52 HS -60, Ch. 17-52 17-55 
74WG-13078 16-3 --- HS -62, Ch. 17-18 17-21 

16-8 16-10 17-23 --- 
74WG-1509A, 74WG-18098 17-53 17-56 17-25 17-26 
74WG-1510A, 74WG-15108 17-53 17-56 HS -62A, Ch. 17-18 17-20 
74WG-1801C C18-5 --- 17-22 
74WG-1801D CI8-5 -- 17-24 17-26 
74WG-1802A, 74WG-1803A 17-57 17-59 HS -63, Ch. 17-68 17-74 
74WG-1804B C18-4 --- HS -64, Ch. 18-25,26 18-39 
74WG-1804C C17-4 --- HS -67, Ch. 15-62 --- 

74WG-1804D, 74WG-1805A 17-60 17-62 17-56 17-60 
74WG-18078 C11-10 --- HS -69, Ch. 17-43 17-46 

C18-5 17-48 17-49 
74WG-2002A 17-63 17-65 17-61,62 17-67 
74WG-2004A 17-58 17-59 HS -70, Ch. 17-43 17-46 

17-66 --- 17-48 17-49 
748G-20098 C17-5 --- 17-66 --- 
74WG-20108 16-13 16-17 17-95,96 17-100 
74WG-2500B C18-5 RS -77, Ch. 17-40 17-51 
74WG-2504A, 74WG-2504B, 74WG-2504C 17-67 17-71 HS -87, Ch. 19-108 19-129 
74WG-2505A 16-16 HS -89, Ch. 19-64 19-81 

16-22 16-26 HS -91, Ch. 18-47 18-51 
74WG-2700A C17-5 -- HS -94, Ch. 17-36 17-39 
74WG-2703A 16-27 16-30 HS -97, Ch. 19-64 19-81 
74WG-2704A, 74WG-2704B, 74WG-2704C 17-67 17-71 HS -98, Ch. 18-52 18-72 
74WG-2705A 16-16 --- HS -102, Ch. 18-73,74 18-88 

16-22 16-26 HS -113, Ch. 18-7 18-12 
74WG-27058 C17-5 - HS -114, Ch. 18-13 18-19 
74WG-2709A 17-72 17-75 HS -116, Ch. 19-39 19-44 
74WG-2711 C18-5 HS -119, Ch. 18-40 18-46 
846R -1065A 18-35 18-37 HS -122, Ch. 19-51 19-57 
848B -1503D, 84BR-1504D 18-38 18-40 HS -125, Ch. 19-45 19-50 
84BR-15076, 84BR-1508B 18-41 18-43 HS -144, Ch. 19-58 19-63 
84BR-1515A, 848R -1516A 18-44 18-46 HS -150, Ch. 19-82 19 -RO 

84BR-1517A, 848R -1518A 19-1 19-3 HS -155, Ch. 19-82 19-90 
8488-1815A, 84BR-1816A 18-44 18-46 HS -158, Ch. 19-33 19-38 
84BR-2003C 19-4 19-6 KRB, Ch. 8A 19-6 19-12 
848R -2005A 19-7 19-8 NH6 16-6 16-7 
84BR-2715A, 848R-27158 18-23 18-30 16-18 16-22 
84BR-2715C 19-9 19-13 NH8, Ch. 8A 19-6 19-12 
84841-2715D 19-14 19-18 OE2, Ch. 8A 19-6 19-12 
84BR-2719A 19-19 19-24 0E6 16-7 --- 

8468-27198 19-25 19-29 16-9 16-17 

84BR-2722A 19-9 19-13 OEB, Ch. 8A 19-6 19-12 
84BR-2726A 19-30 19-34 PC3, Ch. 8A 19-6 19-12 
84GCB-1062A 18-47 18-48 PC6 16-7 
84HA-1527A, 84HA-1528A 19-35 19-37 16-9 16-17 
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MOTOROLA 
NOBLITT 
MODEL 

MOTOROLA INC. 

FROM 

(Co ot'd) 

THROUGH MODEL FROM 

MUSICAIRE 

THROUGH 

See COAST -TO -COAST STORES 
PCB, Ch. 84 19-6 19-12 CENTRAL ORGANIZATION INC. 
PD6 16-6 16-7 

16-23 16-28 NASH 
PT10, Tuner 18-67 18-69 See RADIO 
PT14, Tuner 18-1 18-3 CORP. OF AMERICA 
SR6, Ch. 8A 19-6 19-12 Also See ZENITH RADIO CORP. 
SR7 18-4 18-6 

ST54, Tuner 17-4 17-9 NATIONAL ACOUSTIC PRODUCTS 
ST56, Tuner 19-23 19-32 

SA1, Ch. HS -6 15-1 --- WRA-1 Misc.16-7 
17-10 17-13 

5A5, Ch. HS -15 15-2 --- NATIONAL CO. , INC. 
17-10 
17-14 17-17 IRO Series 17-7 17-20 

5A7, Ch. HS -62 17-18 17-21 1180-5 17-4 17-6 
17-23 --- HRO-5-1 Series 17-16 17-17 
17-25 17-26 HRO-5A1 17-21 17-34 

5474, Ch. HS -62A 17-18 17-20 1160-5R 17-4 17-6 
17-22 --- HBO-SRA 17-16 - -- 
17-24 17-26 HRO-5T 17-4 17-6 

8A, Ch. 19-6 19-12 HBO-5TA 17-16 - - - 

8FDT, Ch. 8A 19-6 19-12 11110-7 17-21 - -- 

BGMP, Ch. 8A 19-6 19-12 17-28 - -- 

471311 17-27 17-31 17-35 17-48 
48L11, Ch. HS -113 18-7 18-12 HBO -M, HRO-MX, HRO-M-RR, 
55F11 17-17 --- HRO-M-TM 17-1 17-3 

17-32 17-35 NC -57 18-1 18-16 
56X11, Ch. HS -94 17-36 17-39 NC -108R, NC -108T 19-1 19-10 
57B61V, Ch. HS -77 17-40 17-51 NC -173 17-49,50 17-62 
57X11, 57X12, Ch. HS -60 17-52 17-55 NC -183 19-11 19-35 
58A11, 58Al2, Ch. HS -158 19-33 19-38 686S 17-28 --- 

58L11, Ch. HS -114 18-13 18-19 697 17-21 --- 
58R11, 58R12, 58R13, 58R14, 

58815, 58816, Ch. HS -116 19-39 19-44 NATIONAL COOPERATIVES, INC. 
58X11, 58X12, Ch. HS -125 19-45 19-50 

65F21, Ch. HS -26 18-20 18-24 R-546 Miac.16-8 
65T21, Ch. HS -32; 65T216, 

Ch. HS -67 15-62 --- 
R-646 Misc.19-15 
6A47WT, 6A47WTC, 6A47WTR, 

17-56 17-60 6AFMT, 6AMM, 6AWC2, 6AWC3 18-1,2 18-8 
67F11, 67F12, 67F128, Ch. HS -63 17-68 17-74 

67F14, Ch. HS -122 19-51 19-57 NATIONAL UNION RADIO CORP. 
67F61BN, Ch. HS -69 17-43 17-46 

Fraternity 17-1 17-48 17-49 --- 
17-61,62 17-67 G -517-R, G -317-W, Fraternity 17-1 --- 

67L11, Ch. HS -59 17-75 17-79 G-613 16-1 16-3 
67T616N, Ch. HS -69 17-43 17-46 G-615 16-4 --- 

17-48 17-49 G -617 -SN Misc.18-10 --- 
17-61,62 17-67 571 17-2 17-4 

67X11, 67X12, 67X13, Ch. HS -58 
67XM21, Ch. HS -64 

17-80 
18-25,26 

1784 
18-39 NOBLITT-SPARKS INDUSTRIES, INC. 

(ARVIN) 68L11, Ch. HS -119 18-40 18-46 

68T11, Ch. HS -144 19-58 19-63 

75F21, Ch. HS -91 18-47 I8-51 RE -91, Ch. 19-12 19-13 

75F31, 75F314, 75F31B, 76F31, 
Ch. HS -36, HS -36A, HS -98 18.52 18-72 

RE -200, Ch. 19-12 
RE -200M, Ch. C17-6 

19-13 
--- 

PT10, Tuner 18-67 18-69 RE -204, Ch. C17-6 -- 

77FM21, 77FM22, 77FM22M, 77FM22WM, 
77FM23, Ch. HS -89, HS -97 19-64 19-81 

RE -206-2, Ch. 17-16 
RE -209, Ch. 17-1 

17-18 
17-4 

77XM21, 77XM22, 77XM22B, Ch. HS -102 18-73,74 18-88 RE -228, Ch. 17-5 17-8 

78F11, 78F11 -M, 78F12 -M, 
Ch. HS -150, HS -155 19-82 19-90 

RE -232, Ch. 19-1 
RE -233, Ch. 18-1 

19-3 
18-3 

85F21 17-59 RE -237, Ch. 17-9,10 17-15 
17-85 17-91 C19-4 --- 

85K21 17-59 --- RE -242, Ch. 19-13 19-14 
17-86 17-88 RE -243, Ch. 18-6 18-7 
17-91 17-94 RE -244, Ch. 19-4 19-6 

87T61BN, C.h. HS -70 17-43 17-46 RE -248, Ch. 18-4 18-6 
17-48 17-49 RE -251, Ch. 19-7 19-8 

17-66 --- RE -253, Ch. 18-8 18-12 
17-95,96 17-100 RE -254, RE -255, RE -256, Ch. 19-4 19-6 

95F31, Ch. HS -38; 95F31B, 95F31M RE -259, Ch. 19-4 19-6 

Ch. HS -39; 95F33, Ch. HS -38 19-91 19-107 RE -265, Ch. 19-9 19-11 

E -33-T 19-105 19-107 140P, Ch. Re -209 17-1 17-4 

107F31, 107F31B, Ch. HS -87 19-108 19-129 150TC, 151TC, Ch. RE -228 17-5 17-8 

E -34-T 19-127 19-129 IS2T, 153T, Ch. RE -233 18-1 18-3 

402 C18-5 --- 160T, 1611, Ch. RE -232 19-1 19-3 
405 16-7 --- 182TFM, Ch. RE -237 17-9,10 17-15 

16-16 --- C19-4 
16-29 --- 240P, Ch. RE -243 18-6 18-7 
16-33 --- 241P, Ch. RE -244, RE -254, 
16-35 16-36 RE -255, RE -256, RE -259 19-4 19-6 

408 18-89 18-91 242T, 243T, Ch. Re -251 19-7 19-8 
409 19-130 19-132 244P, Ch. RE -244, RE -254, 
505 16-7 --- RE -255, RE -256, RE -259 19-4 19-6 

16-16 --- 250P, Ch. RE -248 18-4 18-6 
16-30 --- 264T, 2651, Ch. RE -265 19-9 19-11 
16-33 280TFM, 281TFM, Ch. RE -253 18-8 18-12 
16-35 16-36 442, Ch. RE -91, RE -200 19-12 19-13 

508 18-90 --- 444A11, Ch. Re -91, RE -200 19-12 19-13 
18-92 18-94 444AM, 444M, Ch. RE -200M C17-6 --- 

605 16-7 --- 544 C17-10 --- 

16-16 --- 544AR C17-5 --- 
16-31 -- 544R C17-5 --- 
16-33 16-36 C17-10 --- 

608 18-90 --- 547, 547A, Ch. RE -242 19-13 19-14 
18-95 18-97 552AN, 552N, 555, 555A 16-1 16-4 

705 16-7 --- 558, Ch. RE -204 C17-6 --- 

16-16 --- 665 16-5 16-7 
16-32 16-36 2410P, Ch. RE -244, RE -254, 

708 18-90 --- RE -255, RE -256, RE -259 19-4 19-6 
18-98 18-100 6640, Ch. RE -206-2 17-16 17-18 
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NORTHERN 
PHILLIPS 

MODEL FROM THROUGH MODEL FROM 

NORTHERN RADIO CO. PACKARD MOTOR CAR CO. (Cont'd) 
Aleo See PHILCO CORP. 

Type N600, Model A 19-1 19-21 
Type N600, Model AJ 18-1 18-8 PA -353832, See STEWART-WARNER 
Type N600, Model B 19-1 19-21 Model 3341, 3341-R Late, 3371 18-11 18-14 
Type N600, Model BJ 18-1 18-8 
Type N600, Model C 19-1 19-21 PENTRON CORP. 
Type N600, Model CJ 18-1 18-8 
Type N600, Model D 19-1 19-21 748, Astra -Sonic Misc.19-16 
Type N600, Model DO 19-1 19-21 
Type N600, Model DQT 19-1 19-21 PHILCO CORP. 
Type N600, Model DT 19-1 19-21 
Type N600, Model E 19-1 19-21 Roper 802, Chrysler 19-1 19-9 
Type N600, Model ED 19-1 19-21 C-4608, Codes 121, 122; Mopar 
Type N600, Model EDJ 18-1 18-8 802, Chrysler 19-1 19-9 
Type N602, Model A 19-1 19-21 CR -2, Code 121 16-1 16-3 
Type N602, Model B 19-1 19-21 CR -4, Code 121 16-4 --- 
Type N602, Model C 19-1 19-21 16-6 16-8 
Type N602, Model D 19-1 19-21 CR -6, Code 121 16-5 16-8 
Type N602, Model DQT 19-1 19-21 CR -8 19-10 19-15,16 
Type N602, Model DT 19-1 19-21 CR -9 19-17,18 19-23 
Type N602, Model E 19-1 19-21 P-4735, Packard 19-24 19-29,30 
Type N602, Model ED 19-1 19-21 S-4626, S-4627, Studebaker 19-31 19-38 
N605 -E 16-1 16-4 UN6-100 18-1 18-7 

OLDSMOBILE 
UN6-400 19-39 
UN6-450 17-1 

19-46 
17-5 

See UNITED MOTORS SERVICE. UN6-500 17-5 17-9 

OLYMPIC RADIO & TELEVISION INC. 
46-2000 18-8 
46-200, Code 125 16-9 

18-15 
16-11 

P06 1 18-1 18-2 
46-421, 46-421-I 19-47 
46-427 18-16 

19-54 
18-23 

PT6 PT51 18-4 
6-507 18-5 
6-604V-110, 6-604V-220, Earl 17-1 y 

18-6 
17-4 

46-1203, Code 125 16-12 
47-1230 19-55 
47-1230 19-71 

16-14 
19-83,4 
19-83,884 

6-604V-110, 6-604V-220, Late 17-3 17-6 48-141, 48-145 18-24 18-31 
6-604W-110, 6-604W-150, 
6-604W-220, Early 17-1 17-4 

48-150 18-32 
48-200, 48-200-1, Codes 121, 122 18-40 

18-39 
18-47 

6-604W-110, 6-604W-150, 
6-604W-220, Lete 17-3 17-6 

48-214, Code 125 17-10 
18-40 

17-13 
18-47 

6-606U 17-7 17-9 48-250, 48-251, Codes 121, 122, 
6-608-110, 6-608-220 18-7 18-10 126 18-48 18-55 
6A -501V -U, 6A -501W -U, 6A -502-U C18-7 --- 48-300 18-56 18-63 
6A-606 16-1 16-2 48-360 18-64 18-71 
6A -606-U 17-8 --- 48-460, Code 121 17-14 17-15,16 

17-10 17-11 17-19 --- 
6B-606 16-3 16-4 48-461, Code 121 17-17,18 --- 
7-421V, 7-421W, 7-421X 18-2 18-3 17-20 17-22 
7-435V, 7-435W 18-13 18-15 48-464 18-72 18-79 
7-526 16-5 16-6 48-472, Code 122 18-80 18-90 
7-532V, 7-532W 19-1 19-3 48-482 18-91 18-107 
7-537V, 7-537W 19-3 19-5 48-485 18-108 18-113,114 
7-622 19-6 19-8 48-1201 18-115 18-121 
7-638 19-6 19-8 48-1253 19-85 19-91,92 
7-724 17-12 17-14 48-1256 18-122 18-129 
7-924, 7-925 19-9,10 19-13 48-1260 18-115 18-121 
7-936 19-9,10 19-13 48-1262, Code 121 18-130 18-137 
7-939 19-9,10 19-13 48-1263 18-138 18-145 
8-618, 8-618-220 18-10 18-12 48-1264 .19-93,94 19-107 
8-925 19-14 19-16 48-1270 18-146 18-164 
8-934, 8-936 19-14 19-16 48-1274, 48-1276 19-108 19-129 
530 18-16 --- 48-1283 18-130 18-137 
730 19-17 --- 48-1286 18-165 18-179 

OPERADIO MFG. CO. 
48-1290 18-180 
49-100 19-130 

18-198 
19-137 

49-101 19-138 19-145 
855 -AR Misc.17-9 49-500, 49-500-I 19-146 19-153 

PACENT ENGINEERING CORP. 
49-501, 49-501-I 19-154 
49-503 19-162 

19-161 
19-169 

9-R 18-1 18-2 
49-504, 49-504-1 19-170 
49-505 19-178 

19-177 
19-185 

PACKARD-BELL CO. 
49-506 19-146 
49-602 19-186 

19-153 
19-193 

Phoncord 17-8 17-13 49-603 18-199 18-205 
5DA 16-1 16-2 49-605 19-194 19-201 
471 17-1 17-2 49-900-E, 49-900-I 18-206 18-212 
568 16-3 16-4 49-901 18-213 18-219 
571, 572 17-3 17-4 49-902 19-202 19-207,208 
673 17-5 17-7 49-904 19-209 19-215,216 

673A, 673B 18-1 18-3 49-905 18-220 18-229,230 
771, 771X 18-4 18-6 49-909, 49-1101 18-231 18-241,242 
861, Phonocord 17-8 17-13 49-1405 19-217 19-223,224 
872 17-14 17-16 80 C17-5 --- 

880 18-1 18-3 
881 18-7 18-9 PHILHARMONIC RADIO CORP. 
882 18-10 18-12 
884, 892 19-1 19-3 Minuet 18-1 
1063 18-13 18-16 99T, Minuet 18-1 
1272 19-4 19-10 100, 148 18-2 --- 
1273 19-11 19-14 149C 18-2 --- 
1472 19-15,16 19-19 200 18-2 --- 

248C, 24803 19-1 --- 
PACKARD MOTOR CO. 249C 18-2 --- 

Also See PHILCO CORP. 300C 19-2 
400C 18-3 18-6 

PA -33915 Early, PA -33915 Late, 448C 19-2 19-9 

See STEWART-WARNER Model SOOC I8-3 18-6 

3341, 3341-R Late, 3371 18-11 
PA -351099, PA -351100, See 

18-14 PHILLIPS PETROLEUM CO. 
(WOOLAROC) STEWART-WARNER Model R-3271, 

R -3271C 18-7 18-8 
PA -351101, PA -351102, See 3-1AX, 3-2AX 16-1 16-2 

STEWART-WARNER Model R-3291, 3-5A 17-1 17-2 
R -3291C 18-9 18-10 3-6A 17-3 --- 
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PHILLIPS 
RCA 
MODEL FROM 

PHILLIPS PETROLEUM CO. (Cont'd) 

THROUGH MODEL FROM 

RADIO CORP. OF AMERICA (Cont'd) 

THROUGH 

(WOOLAROC) 
RC -507U, Ch. 16-14 16-18 

3-12A 17-4 
3-13A, 3-14A, 3-15A, 3-16A 17-6 

17-6 
RC -529A, Ch. 15-8 

16-7 
15-12 
--- 

3-17A, 3-18A 17-7 --- 
16-19 16.24 

3-20A 17-5 --- 
C17-5 

17_8 --- RC -563A, Ch. 15-27 15-29 

3-61A 17-9 17-12 
C18-8 
C19-5 

3-62A C18-6 --- 

3-63A 18-1 18-2 
RC -563K, Ch. 17-9 

C19-5 
17:11 

3-70A 19-1 
3-71A 17-9 
3-81A 18-2 

19-2 
17-12 
18-6 

RC -568, RC -568A, Ch. 14-37 
14-64 

C17-6 

14-41 
_-_ 

- 

PILOT RADIO CORP. RC -568B, Ch. 15-55 15-59 
C18-7 --- 

Pilotuner 17-1,2 17-6 C19-6 --- 
G-508, G-509 19-1,2 19-4 RC -585, Ch. 16-1 16-7 

T -411-U 16-1 16-3 RC -589, RC -589A, RC -589B, 
T-521 16-4. 16-6 RC -589D, RC -589U, RC-589UA, 
T-530 Series 18-1,2 18-5 RC-589UB, Ch. 15-22 15-24 
T-570 19-5,6 19-8 C18-8 --- 

T-601, Pilotuner 17-1,2 17-6 C18-9 --- 

T-700 17-7 17-8 RC -594C, Ch. 15-4 15-7 
T-741 17-9 17-12 C19-5 --- 

X-203, X-205 18-6 --- RC -594D, Ch. 15-52 15-54 
C17-6 --- 

PONTIAC C17-7 --- 

See UNITED MOTORS SERVICE RC -601, RC -601A, Ch. 17-1 
17-6 

17-3 
17-8 

PORTO- PRODUCTS INC. RC -601D, RC -601E, Ch. 17-3 17-8 
RC -602, RC -602A, Ch. 18-3 18-10 

Smokerette 17-1 17-2 C19-5 _-- 

PA-510, PB -520 18-1 18-2 RC -602B, Ch. 17-12 17-20 

SR -600, Ch. 9040A, Smokerette 17-1 17-2 C19-5 --- 

9040A, Ch. 17-1 17-2 RC -605, Ch. 15-44 15-48 

PURE OIL CO., U.S.A. RC -606, Ch. 
C17-7 
16-35 16-39 

(PURITAN) C19-5 --- 
C19-7 --- 

5DI5WG-5015, 5D25WG-5025 16-1 16-2 RC -606C, Ch. 19-49 19-53 
6D15SW, 6D25SW, Ch. 18-1 18-2 RC -608, Ch. 16-39 16-43 
506X, 507X, Ch. 6D15SW, 6D25SW 18-1 18-2 C18-8 --- 

509 17-1 17-2 RC -610, RC -610C, Ch. 19-56 19-64 
515 Misc.19-17 --- RC -612, Ch. 16-7 --- 

516, 517 17-3 --- 16-19 16-24 
518, 519 17-4 --- RC -613A, Ch 18-55 18-60 

C19-5 --- 
PURITAN RC -615, Ch. 18-15 18-16 

See PURE OIL CO., U.S.A. 19-47 19-48 
C19-5 _-- 

RADIO CORP. OF AMERICA RC -616, Ch. 18-17 18-24 
RC -616A, RC -616H, Ch. 19-16 19-25 

Receiver Drive Cords C17-5 --- RC -618, RC -618A, Ch. 19-16 19-25 

AC3689, Ch. RC -368, Nash 19-65 19-70 RC -6188, RC -618C, Ch. 19-35 19-44 

CV -42, Ch. RS -1000 17-27 17-28 RC -1000C, Ch. 16-48 16-50 

MI -13174-1, MI -13174-3 18-1 18-2 RC -1004E, Ch. 15-25 15-26 

Q10, 010-2, Q10A, Q10A2, Ch. 17-27 17-28 

RC -594C 15-4 15-7 C17-6 --- 

C19-5 RC -1011, RC -1011A, RC -1011B, Ch. 15-26 --- 

Q36, Ch. RC -585 16-1 16-7 15-31 
0103, 0103-2, Q103A, Q103A-2, 15-49 15-50 

Ch. RC -1044 16-8 16-9 C17-6 --- 

16-11 16-13 C17-7 --- 
C17-6 --- C18-8 

Q103AX, Q103AX-2, Q103X-2, Ch. RC -1017, Ch. 15-16 
RC -1044B 16-8 --- 15-24 --- 

16-10 16-13 C17-7 --- 
C17-6 --- RC -1017A, Ch. 16-33 16-34 

0109, Q109X, Ch. RC -602, C19-7 --- 
RC -602A 18-3 18-10 RC -1017R, Ch. 16-33 16-34 

C19-5 --- RC -1023, Ch. 15-32 15-34 
0121, Ch. RC -507U 16-14 16-18 15-51 15-52 

0122, Q122a, Ch. RC -601, C17-6 --- 

RC -601A 17-1 17-3 C17-7 --- 

17-6 17-8 RC -1023A, Ch. 15-33 --- 

Q122X, Q122Xa, Ch. [ä-6010, 15-37 15-39 
RC -601E 17-3 1778 15-51 15-52 

QB12, Ch. RC -529A 15-8 15-12 C17-6 --- 

C17-5 --- C19-6 --- 

QB13, Ch. RC -529A, RC -612 16-7 --- RC -1023B, Ch. 15-33 15-36 
16-19 16-24 15-51 15-52 

QB55, Ch. RC -563A 1527 15-29 C17-6 --- 
C18-8 --- C17-7 --- 
C19-5 --- C19-6 --- 

QB55X, Ch. RC -563K 17-9 17-11 RC -1023C, Ch. 15-33 --- 
C19-5 --- 15-51 15-52 

QU51C, QU51M, QU55, Ch. C17-6 --- 
RC -568, RC -568A 14-37 14-41 C19-6 --- 

14-64 --- RC -1034, Ch. 15-61 15-62 
C17-6 --- 16-31 16-32 

QU61, Ch. RC -568B 15-55 15-59 C17-6 --- 
C18-7 --- C17-7 --- 

C19-6 --- RC -1035, Ch. 17-21 17-24 

QU62, Ch. RC -602B 17-12 17-20 BC -1038, RC -1038A, Ch. 15-89 15-91 
C19-5 C18-10 --- 

QU72, QU72A, Ch. RC -1035 17-21 17-24 RC -1040, Ch. 15-87 15-88 

RC -368, Ch. 19-65 19-70 C17-7 --- 

RC -396, Ch. 11-15 11-16 BC -1040B, Ch. 15-87 15-88 
C17-5 --- C17-7 --- 

RC -474D, Ch. 16-25 16-27 C19-7 --- 

RC -490, Ch. 19-54 19-55 RC -1040C, Ch. 18-11 18-14 
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MODEL FROM 

RADIO CORP. OF AMERICA (Cont'd) 

THROUGH MODEL 

RADIO CORP. OF 

FROM 

AMERICA (Coned) 

RC A 
THROUGH 

RC -1044, Ch. 16-8 16-9 56X5, Ch. RC -1023 15-32 15-34 
16-11 16-13 CIl-6 --- 

C17-6 --- C17-7 --- 
RC;1044B, Ch. 16-8 --- 56X10, Ch. BC -10238 15-34 15-36 

16-10 16-13 C17-6 --- 
C17-6 --- C17-7 --- 

BC-1045, Ch. 17-25 17-26 56X11, Ch. RC -1023A 15-37 15-39 
RC -1046, Ch. 17-29 17-30 C17-6 --- 

C19-5 --- 59V1, Ch. 11C-605 15-44 15-48 
RC -1046A, Ch. 17-29 17-30 C17-7 --- 

C19-5 --- 61-1, 61-2, 61-3, Ch. RC -1011, 
RC -1046B, Ch. 17-29 17-30 RC -10114, RC -1011B 15-49 15-50 

C19-5 --- C17-6 --- 
RC -1046C, RC -1046D, RC -1046E, Ch. 17-29 17-30 C17-7 --- 

C18-10 --- 61-5, Ch. RC -1023 15-33 --- 
C19-5 --- 15-51 15-52 

RC -1047, Ch. 16-28 16-30 C17-6 --- 
C19-6 --- 61-6, 61-7, Ch. RC -594D 15-52 15-54 

RC -1050, RC -1050A, Ch. 18-49 18-50 C17-6 --- 
C19-7 --- C17-7 --- 

RC -1050B, Ch. 18-49 18-50 61-8, Ch. RC -1034 16-31 16-32 
RC -1057A, Ch. 18-53 18-54 C17-6 --- 
RC -1058, RC -1058A, Ch. 18-S1 18-52 61-8, Ch. RC -1064 18-47 18-48 

C19-7 --- C17-6 --- 

RC -1059, RC -1059A, Ch. 19-5 19-9 61-9, Ch. RC -1034 16-31 16-32 
RC -1060, RC -1060A, Ch. 19-10 19-15 C17-6 --- 
RC -1061, Ch. 19-26 19-29 61-9, Ch. RC -1064 18-47 18-48 
RC -1063A, Ch. 19-45 19-46 C17-6 --- 
RC -1064, Ch. 18-41 18-42 61-10, Ch. RC -1023A, RC -1023B, 

18-47 18-48 RC -1023C 15-33 --- 
C17-6 --- 15-51 15-52 

RC -1065, RC -1065A, Ch. 18-45 18-46 C17-6 --- 

RC -1066, RC -1066A, Ch. 18-43 18-44 C19-6 --- 
C19-6 --- 62-1, Ch. RC -1017A, RC -1017B 16-33 16-34 

RC -1069, RC -1069A, RC -1069B, C19-7 --- 
RC -1069C, Ch. 19-1 19-4 65BR9, Ch. RC -1045 17-25 17-26 

RC -1070, Ch. 19-30 19-34 65F, Ch. RC -1004E; CV -42, 
RK -117, Ch. 17-44 17-55 Ch. RS -1000 17-27 17-28 

C18-9 --- 65U-1 15-85 15-86 
C19-6 --- C19-7 --- 

RK -121, Ch. 17-31 17-43 65X1, 65X2, 65X8, 65X9, Ch. 

RK -121C, Ch. 18-25 18-40 RC -1034 15-61 15-62 
R9-123, Ch. 17-31 17-55 C17-7 --- 

C18-9 C18-10 66BX, Ch. RC -1040 15-87 15-88 
C19-6 --- C17-7 --- 

RS -123D, Ch. 18-25 18-40 66BX, Ch. BC -1040B 15-87 15-88 
RS -1000, Ch. 17-27 17-28 C17-7 --- 
X60, Ch. RC -474D 16-25 16-27 C19-7 --- 
5Q5, Ch. RC -396 11-15 11-16 66X1, 66X2, Ch. RC -1038; 

C17-5 --- 66X3, 66X4, 66X7, 66X8, 
5Q12 11-4 --- 66X9, Ch. RC -1038A 15-89 15-91 

11-33 11-34 C18-10 --- 
C17-6 --- 66X11, Ch. RC -1046A 17-29 17-30 

8641, Ch. RC -1069; 8B42, Ch. C19-5 --- 
BC-10694; 8B43, Ch. 66X11, Ch. RC -1046C 17-29 17-30 
BC -1069B; 8B46, Ch. C18-10 --- 

BC -1069C 19-1 19-4 C19-5 --- 

8BX5, Ch. RC -1059, RC -1059A 19-5 19-9 66X12, Ch. RC -1046 17-29 17-30 

8BX6, Ch. RC -1040C 18-11 18-14 C19-5 --- 
8BX54, 8BX55, Ch. RC -1059, 66X12, Ch. RC -1046D 17-29 17-30 

RC -1059A 19-5 19-9 C18-10 --- 
8m71, 8R72, Ch. RC -1060, C19-5 --- 

RC -1060A 19-10 19-15 66X13, Ch. RC -1046B 17-29 17-30 
8R74, 8R75, 8R76, Ch. C19-5 --- 

RC -1060, RC -10604 19-10 19-15 66X13, Ch. RC -1046E 17-29 17-30 
8V7, Ch. RC -615 18-15 18-16 C18-10 ...- 

C19-5 --- C19-5 --- 
8V90, Ch. RC -618, RC -618A; 66X14, 66X15, Ch. RC -1046B 17-29 17-30 

8V91, Ch. RC -616A, RC -616H 19-16 19-25 67AV1, 67V1, Ch. RC -606 16-35 16-39 
8V112, Ch. RC -616 18-17 18-24 C19-5 --- 

8V151, Ch. RK -121C, RS -123D 18-25 18-40 C19-7 --- 
8X53, Ch. RC -1064 18-41 18-42 68R1, 68R2, 68H3, 68R4, Ch. 
8X71, 8X72, Ch. RC -1070 19-30 19-34 RC -608 16-39 16-43 

8X521, 8X522, Ch. RC -1066, C18-8 --- 
BC -10664 18-43 18-44 75X11, Ch. RC -1050, RC -1050A 18-49 18-50 

C19-6 --- C19-7 --- 

8X541, 8X542, Ch. RC -1065, 75X11, Ch. RC -1050B 18-49 18-50 
RC -1065A 18-45 18-46 75X12, Ch. RC -1050, RC -10504 18-49 18-50 

8X681, 8X682, Ch. RC -1061 19-26 19-29 C19-7 --- 
9W101, 9W103, 9W105, Ch. 75X12, Ch. RC -1050B 18-49 18-50 

RC -618B, RC -618C 19-35 19-44 75X14, 75X15, 75X16, Ch. 

54B1, Ch. RC -589; 54B1 -N, Ch. RC -1050, RC -1050A, RC -10508 18-49 18-50 
RC -589D; 5462, Ch. RC -589A; 75ZU, Ch. BC -1063A 19-45 19-46 
54B3, Ch. RC -589B, Second 76ZX11, Ch. BC -1058, RC -1058A 18-51 18-52 
Production, Ch. RC -589U, 76ZX12, Ch. RC -1058, RC -1058A 18-51 18-52 
RC-589UA, RC-589UB 15-22 15-24 C19-7 --- 

C18-8 --- 77U, Ch. RC -1057A 18-53 18-54 
C18-9 --- 77V1, Ch. RC -615 19-47 19-48 

5485, Ch. RC -1047 16-28 16-30 77V2, Ch. RC -606C 19-49 19-53 
C19-6 --- 85T8 16-44 16-47 

55F, Ch. RC -1004E 15-25 15-26 96X5, Ch. RC -490 19-54 19-55 
C17-6 --- 1124 4-56 4-58 

55U, Ch. RC -1017 15-16 --- C17-8 --- 
15-24 515, Ch. RC -1000C 16-48 16-50 

C17-7 610V1, Ch. RC -610C; 610V2, Ch. 

56X, 56X2, 56X3, Ch. BC -1011, RC -610 19-56 19-64 
RC -1011A, RC -1011B 15-26 612V1, 612V3, 612V4, Ch. 

15-31 RK -121, RS -123 17-31 17-43 
C17-6 --- C18-10 --- 
C17-7 710V2, Ch. RC -613A 18-55 18-60 
C18-8 C19-5 --- 
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RCA 
ROBERT 
MOUE FROM THROUGII MODEL FROM THROUGH 

RADIO CORP. OF AMERICA (Cont'd) RADIO WIRE TELEVISION (Co.t'd) 
(LAFAYETTE) 

711V1, Ch. RK -117, RS -123 17-44 17-55 
C18-9 --- JL-7, JL-8 19-8 

711V2, Ch. BK -117, BS -123 17-44 17-55 JS -1 19-9 19-10 
C18-9 --- JS -2 19-11 
C19-6 --- JS -115 19-12 --- 

711-3, Ch. RK -117, RS -123 17-44 17-55 JS -135 19-13 
C18-9 --- JS -135A 19-14 

THE RADIO CRAFTSMEN INC. JS -166, JS -167 19-15 
JS -172, See FADA Models P24, PL72 13-2 

6 -Tube Kit 17-1 17-2 JS -173 19-16 

RC -8 18-1 18-5 JS -174 19-17 
JS -176 19-18 

RADIO DEVELOPMENT & RESEARCH CORP. JS -183 19-19 

( MAGI C TONE ) 
JS -184, JS -185 19-16 
JS -186, JS -187 19-20 

504 17-10 JS -241, See FADA Model 177 13-9 

508 Misc.19-18 --- JS -310, See FADA Model 278 13-19 

900 Misc.19-18 JS -319 19-12 
M-70 17-1,2 17-6 

RADIO DISPLAYS CO. II -70A 17-6 17-11 
M-71 17-1,2 17-6 

Beer Bottle Type 19-1 19-2 M-72, M-73 C18-8 --- 
B-500, C-500, P-500 Miac.18-3 --- MC -11 16-5 16-6 

RADIO ENGINEERING LABS. , INC. THE RADOLEK CO. 

646, 647, 648 18-1, 18-12 35 Misc.17-12 

RADIO KITS, INC. RAYMOND ROSEN & CO. 

B4 18-1 18-2 MI -13154 18-1,2 18-5 
FM -7 19-1 19-3 
SSC 17-1 17-3 REGAL ELECTRONICS CORP. 
311/10A 19-4 19-7 
210 17-3 17-5 BP_48 19-1 --- 

RADIO MFG. ENGINEERING INC. CB -761 19-2 19-4 
L-43 19-5 --- 

VHF-152 19-1 19-10 78 19-6 --- 
VHF-152A 17-1 17-10 205 19-7 
84 18-1 18-3 208 C18-11 

18-5 18-13 700 17-1 --- 
84A 18-2 18-11 747 17-2 17-3 

18-14 18-15 777 18-1 - 

800, 801 16-1 
RADIONIC EQUIPMENT CO. 900 16-2 16-3 

(CHANCELLOR) 1049 16-2 
___ 16-4 

Y62W 18-1 18-2 1107 19-8 --- 
14B 16-1 

1500 19-9 19-10 

35P Misc.17-11 
1749 178_2 17_7 

240T 16-2 
7152 
7162 18-3 18-4 

RADIO & TELEVISION INC. 7163 18-5 18-6 

(BRUNSWICK) 7251 19-11 --- 
REMLER CO. , LTD. 

D-1000, D-1100 
D-6876 
SF -6810 
T-2200, T -2200X 
T-4000 
T-4000% 
T-4400, T-44005, 
T-5000 
T-9000 

19-1 
16-1 
16-1 
19-1 
16-1 
16-1 
18-1 
18-3 
19-1 

19-7 
16-5 
16-5 
19-7 
16-5 
16-5 
18-3 
18-5 
19-7 

RADIO & TELEV. PRODUCTS CO. 
(KAROLA) 

47-601 Misc.19-19 
47-602 18-1 18-2 

RADIO WIRE TELEVISION 
(LAFAYETTE) 

A-23 18-1 18-5 
A-41 18-6 18-7 
B-43 18-8 --- 
B-80, See WELLS GARDNER Model 7L 8-33 --- 
BB-60, BB -61 18-8 --- 
BP-12 16-1 16-2 
C-29, See GAROD Model 389 11-4 --- 

11-14 --- 
C-36, See GAROD Model 4159 10-16 --- 

10-25 10-26 
C-95 18-9 18-14 
C-104 18-15 --- 
CC-24, CC -25 18-16 18-17 
CC -58A 18-18 --- 
D-13 18-19 18-21 
D-45, D-46 18-22 --- 
E-76, E-77 18-23 18-25 
F-62 19-1,2 19-6 
FA -15 16-3 --- 
J-4 18-26 --- 
J-5 18-27 --- 
J-51P 16-4 
J-62, J -62C 18-28 
JA -328 18-29 
JL-5 18-30 
JL-6 19-7 

Scottie 19-1 
MP5-5-3 C17-8 
5100 Misc.16-9 

C18-11 --- 
5300B, 5300BI, 5300I Miac.17-13 --- 
5310, Early 18-1 18-2 

18-4 --- 
5310, Late 18-1 --- 

18-3 18-4 
5400 18-1 --- 

18-4 18-5 
5410 18-1 --- 

18-5 --- 
5500 18-1 --- 

18-4 18-5 
5505 18-1 --- 

18-5 --- 
5510 18-1 

18-5 
5515 18-1 --- 

18-5 --- 
5520 18-1 --- 

18-4 18-5 
5530 18-1 --- 

18-4 18-5 
5535 18-1 --- 

18-5 --- 
5560 18-4 18-5 
5565 18-4 18-5 
6000, Scottie 19-1 
7110, 7120 19-2 19-6 

REXEL MERCHANDTSING CO. 

L-266 16-1 16-2 
L -266-A 16-3 16-4 
L -266-U 16-5 16-6 

101-6T 
102 -L -6T 
201W -6T 

ROBERT -LAWRENCE ELECTRONICS CORP. 

17-1 
17-3 
17-1 

17-2 
17-5 
17-2 
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RYAN 
SEARS 

MODEL FROM 

RYAN SALES CO. 

THROUGH 

16-2 

18-41 
--- 
18-83,84 
18-80 
18-83,84 
19-19 
--- 
--- 

MODEL 

SEARS, ROEBUCK & 

FRCM 

CO. (Cont'd) 

IIBOI.GH 

17-10 
19_28 

18-59 
--- 
--- 
18-25 
--- 

18-8 

18-8 

C5TS3 16-1 

SCOTT RADIO LABS. , INC. 

132.839, Ch. 

132.840, Ch. 
132.841, Ch. 

132.841, Revised Ch. 
139.151, Ch. 

141,416, Ch. 

141.417, Ch. 
3351,3451, 3551, Ch. 132.802-2C, 

132.802-2D, 132.802-2E 
4486, Ch. 101.156 
4518, Ch. 101.393 
4586, 4586-A, 4586-B, Ch. 

100.156 

17-8 
19-26 
18-56 
18-58 
18-57 
17-1 
18-23 

C18-11 

C18-11 
18-1 

C18-11 

18-1 

Export Receiver 18-1 
Imperia], All Wave 16-1 
Metropolitan 18-81,82 
SLR -12-A 18-42 
16A, Metropolitan 18-81,82 
500 19-1 
800-B C17-8 
800-B6 16-2 

SEARS, ROEBUCK & CO. 

(SILYERTONE) 4663, 4763, Ch. 101.471 18-9 18-14 

5372, 6372-B, Ch. 109.371, 

100.156, Ch. 18-1 18-8 109.371-1 18-15 18-19 

101.393, Ch. C18-11 --- 6015. 6016, Ch. 132.820 18-20 18-22 

101.471, Ch. 18-9 18-14 6050, Ch. 132.825, 132.825-1, 

101.581, Ch. 11-64 
11-80 

--- 
--- 

132.825-2, 132.825-3, 
132.825-4 19-1 19-5 

11-82 
C19-8 

--- 
--- 

6052, Ch. 110.452; 6052A, 
Ch. 110.452-1 19-6 19-7 

101.662-2E, Ch. 19-11 19-14 .6071, Ch. 132.826, 132.826-1 19-8 19-10 

101.662-3C, Ch. 19-11 19-14 6106, Ch. 101.662-2E; 6106A, 

101.662-4E, Ch. 19-11 19-14 Ch. 100.662-4E 19-11 19-14 

101.662-5F, Ch. 19-11 19-14 6111, Cl. 101.662-3C; 6111A, 

101.666A, 101.666-1B; Ch. 19-15 19-17 Ch. 101.662-5F 19-11 19-14 

101.667B, Ch. 19-18 19-21 6200A, 6203, Ch. 101.800-1, 

101.667-1B, Ch. 19-22 19-25 101.800A C18-11 --- 

101.800A, 101.800-1, Ch. C18-11 --- 6230A, Ch. 101.802-1 15-15 15-18 

101.802-1, Ch. 15-15 15-18 C19-8 --- 

C19-8 --- 6285, Ch. 101.666A, 101.666-1B 19-15 19-17 

101.802A, Ch. 15-15 15-18 6290, Ch. 101.667B 19-18 19-21 

C19-8 --- 6290, Ch. 101.667-1B 19-22 19-25 

101.807, Ch. 16-1 16-3 6362, 6363, 6364, Ch. 101.581 11-64 --- 

101.807A, Ch. 16-1 16-3 11-80 --- 

101.808, Ch. 16-1 16-3 11-82 

C19-8 --- C19-8 --- 

101.808-1C, 101.808-10, Ch. C18-11 --- 6686, Ch. 139.151 17-1 --- 

C19-8 --- 7020, Ch. 101.807 16-1 16-3 

101.809, Ch. 16-1 
16-4 

--- 
16-5 

7021, Ch. 101.807A 
7025, Ch. 132.807-2 

16-1 
C18-11 

16-3 
--- 

16-8 --- 7046, Ch. 141.416 18-23 18-25 

C18-11 --- 7054, Ch. 101.808 16-1 16-3 

101.810, Ch. 18-39 18-43 C19-8 --- 

101.810-1A, Ch. 18-41 18-42 7056, Ch. 141.417 C18-11 --- 

18-44 --- 7070, Ch. 101.817 17-2 17-3 

101.810-3, Ch. 18-39 18-43 17-15 --- 

101.811, Ch. 16-1 --- 7080, Ch. 101.809 16-1 --- 

16-4 16-5 16-4 16-5 

16-8 --- 16-8 --- 

C18-11 --- C18-11 --- 

C19-8 --- 7085, Ch. 101.814 18-26 18-29 

101.813, Ch. 17-11 17-12 7086, Ch. 110.466 18-36 18-38 

17-15 --- 7090, Ch. 101.810, 101.810-3 18-39 18-43 

101.814, 101.814-1A, Ch. 18-26 18-29 7100, Ch. 101.811 16-1 --- 

101.814-2B, Ch. 18-29 18-30 16-4 16-5 

18-33 18-34 16-8 --- 

101.814-3B, Ch. 18-29 --- C18-11 --- 

18-31 --- C19-8 

18-33 --- 7102, Ch. 101.814-1A 18-26 18-29 

18-35 --- 7103, Ch. 110.466-1 18-36 18-38 

101.814-4C, Ch. 18-26 18-29 7105, 7106, Ch. 101.828, 

101.814-5C, Ch. 18-29 --- 101.828-1A 18-45 18-48 

18-31 --- 7165, Ch. 101.823, 101.823-1 16-6 16-8 

18-33 7166, Ch. 101.823A, 101.823-1A 16-6 168 
18-35 -,- 7210, Ch. 101.820 17-4 17-5 

101.814-6C, Ch. 18-29 --- 17-15 

18-32 18-35 7226, Ch. 101.819A 18-49 18-51 

101.817, Ch. 17-2 17-3 7230, Ch. 101.802A 15-15 15-18 

17-15 C19-8 --- 

101.819A, Ch. 18-49 18-51 8000, Ch. 132.838 17-6 17-7 

101.820, Ch. 17-4 17-5 17-15 --- 

17-15 --- 8003, Ch. 132.818-1 18-52 18-53 

101.821, Ch. 18-53 18-55 8005, Ch. 132.839 17-8 17-10 

101.822. 101.822A, Ch. 19-45 19-47 8010, Ch. 132.840 19-26 19-28 

101.823, 101.823A, 101.823-1, 
101.823-1A, Ch. 16-6 16-8 

8020, Ch. 132.841 18-56 
18-58 

--- 
18-60 

101.828, 101.828-1A, Ch. 18-45 18-48 8020, Revised, Ch. 132.841 18-57 --- 

101.829, Ch. 19-33 19-34 8050, Ch. 101.813 17-11 17-12 

101.833, 101.833-1A, Ch. 19-38 19-41 17-15 

101.834, Ch. 17-13 17-14 8051, Ch. 101.839 19-29 19-30 

101.835, Ch. 19-42 19-44 8052, Ch. 101.808-1C C18-11 --- 

101.839, Ch. 19-29 19-30 C19-8 --- 

101.849, Ch. 19-48 19-50 8053, Ch. 101.808-10 C18-11 --- 

101.850, Ch. 19-51 19-52 C19-8 

101.852. Ch. 19-31 19-32 8072, Ch. 101.834 17-13 17-14 

109.371, 109.371-1, Ch. 18-15 18-19 8080, Ch. 101.852 19-31 19-32 

110.452, 110.452-1, Ch. 19-6 
110.466, 110.466-1, Ch. 18-36 

19-7 
18-38 

8085, Ch. 101.814-4C 
8086, Ch. 101.814-5C 

18-26 
18-29 

18-29 
___ 

110.473, Ch. 19-35 19-37 18-31 

132.802-2C, 132.802-2D, 
132.802-2E, Ch. C18-11 --- 

18-33 
18-35 --- 

132.807-2, Ch. C18-11 --- 8086A, 8086B, Ch. 101.814-6C 18-29 -- 

132.878-1, Ch. 18-52 18-53 18-32 18-35 

132.820, Ch. 18-20 18-22 8090, Ch. 101.821 18-53 18-55 

132.825-1, 132.825-2, 
132.825-3, 132.825-4, Ch. 19-1 19-5 

8092, Ch. 101.810-1A 18-41 
18-44 

18-42 
--- 

132.826, 132.826-1, Ch. 19-8 19-10 8100, Ch. 101.829 19-33 19-34 

132.838, Ch. 17-6 17-7 8102, Ch. 101.814-2B 18-29 18-30 

17-15 --- 18-33 18-34 
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SEARS 
SPIEGEL 
MODEL F9091 

SEARS, ROEBUCK & CO. (Cent'd) 
THROUGH MODEL FROM THROUGH 

SONORA RAD10 & TELF:V. CORP. (Coat 'd) 
8102A, Ch. 101.814-3B 18-29 RIM 17-6 17-8 

18-31 RMR-219, RMB-220 RMR-245 C18-11 --- 
18-33 --- RQ-222, RQU-222 16-5 --- 
18-35 RYMU-224 16-6 --- 8102B, Ch. 101.814-219 18-29 18-30 RZLU 17-9 17-10 
18-33 18-34 RZU-222 17-11 17-12 

8103, Ch. 110.473 19-35 19-37 WA, WAU 16-4 - 
8105, 8105A, 8106, 8106A, 

Ch. 101.833, 101.833-1A 19-38 19-41 
16-7 

WBRU-239 18-1 18-2 
8230. Ch. 101.835 19-42 . 19-44 WCU-246, WCU-247 17-13 --- 
8270, 8270A, Ch. 101.822, 

101.822A 19-45 19-87 
WDU 17-14 
WEU -240, WEU -262 18-3 

17-15 
18-4 

9054, Ch. 101.849 19-48 19-50 WGF, WGFU 16-8 --- 
9260, Ch. 101.850 19-51 19-52 WJ, WJU 17-16 --- 

THE SEIBERLING RUBBER CO. WKBU-254 19-3 
WLRU-219, WLRU-220A, WLRU-254A 19-5 

19-4 
19-6 

1A5 17-1 
9AC 17-3 

17-2 
17-4 

WTRU-254A 18-5 
100í, 100M 18-8 
101B, 1016-B 18-9 

18-7 
--- 
--- 

SENTINEL RADIO CORP. 102B, 102G 18-10 
401 19-7 

19- 
19-8 

402A C18-11 L-2841, L-284NA, L -284Ní, 
L -284N19, L -284W 16-8 16-10 

402F 19-5 19-6 

1U-248 18-4 18-6 
1U-284GA 16-6 16-7 SOUND VIEW MARINE CO. 

16-19 --- 
1U-285P 16-11 16-13 Sea Mate Misc.17-14 
1U-286 C18-12 --- 
1U-293CT 16-17 16-19 THE SPARKS - WITHINGTON CO. 
1U -309-I, 1U -309-R, 1U -309-W 17-1 17-3 (SPARTON) 
1U -313I, 1U -313W 19-9 19-11 
1U -314E, 1U-314í, 1U -314W 19-12 
1U-316PM, 

19-14 
5 -07 -PA 19-1 19-4 1U -316P1 19-15 

1U 
19-17 

5-16, 5-AW16 17-1 17-2 -330-I, 1U -330-R, 1U -330-W 19-21 19-23 
5-26, 5-26PS, 5-26X 16-1 16-2 216J 18-1 

247 16-1 
16-10 

18-3 
16-2 

.6-26, 6-26PA 16-12 
6-66 18-1 

16-14 
18-2 

248 18-4 18-6 
6F1 16-3 16-5 

276P 16-4 16-5 
6F1D 16-5 16-8 

284GA 16-6 16-7 
6F2D 16-9 16-11 

16-19 ___ 8-57, Ch. 18-3 
C19-8 

18-10 

285P 16-11 
286P, 286PR 16-14 

16-13 
16-16 

9L8, Ch. 19-14 19-22 

C18-11 10 Series, 10-21 17-3 17-6 

293CT 16-17 16-19 
10 -76 -PA 17-7,817-14 

296-B, 296-M 19-1 
302-I, 302-T, 302-W 17-4 

19-8 
17-9 

12L7, Ch. 19-5,66 843SX17-15,16 19-13 
17-22 

309-I, 309-N, 309-R, 309-W 17-2 
1000, 1001, 1003, Ch. 12L7 19-5,6 19-13 

17-10 --- 
1005, 1006, 1007, 1008, Ch. 8-57 18-3 18-10 

313I, 313W 19-9 19-11 
C19-8 1-- 

314E, 314I, 314W 19-12 19-14 
1020, 1021, 1023, Ch. 12L7 19-5,6 19-13 

316PM, 316PT 19-15 19-17 
1035, 1035A, 1036, 1036A, 

319PM, 319PT 19-18 19-20 
1037, 1037A, Ch. 9L8 19-14 19-22 

330-I, 330-R, 330-W 19-21 19-23 
510 16-20 --- SPARTON 

SETCHELL-CARLSON, INC. 
See THE SPARKS-WITHINGTON CO. 

408 17-1 SPIEGEL 
416 C18-11 (AIRCASTLE) 
427 16-1 

C18-12 CB -7553 19-1 19-2 
437 17-2 G-516 19-3 19-4 
447 16-2 G-518 17-1 --- 

G-521 18-1 18-2 HAROLD SHEVERS, INC. G-722 18-3 18-5 
( GOTHAM ) G-724 18-6 18-8 

G-725 17-3 17-6 
8121 18-1 18-7 T-2625 16-1 16-3 

WAU -243 19-5 19-6 
SIGNAL ELECTRONICS, INC. 9 18-9 18-10 

77 18-11 18-16 
241 19-1 19-2 179 18-17 18-19 
341T Misc. 16-10 --- 180 18-20 18-22 

572 19-7 --- 
S I LVERTONE 770 18-11 18-I6 

Se e SEARS, ROEBUCK & CO. 831 16-5 16-7 
5000 17-7 --- 

SIMMONS CO. 5000-2 17-8 
5003 17-9 

--- 
--- 

AB -1, Electronic Blanket 19_2 
5008 17-10 --- 

AC -1, Electronic Blanket 19-1 
AC Electronic Blanket 

5011, 5012 19-8 
5015 17-11 

19-9 

-2, 19-2 
5019 17-12 17-13 

SKYROVER 5020 16-3 
5021 17-14 

16-4 
--- See BUTLER BROTHERS 5024 17-15 --- 

SONORA RADIO & TELEV. CORP. 
5025 17-13 

17-16 
--- 
--- 

5027 19-10 19-11 
A, Ch. 16-1 --- 5028 19-12 19-13 
A-11, Ch. A 16-1 --- 5029 18-23 18-24 
EA -33 19-1 19-2 5030, 5031 17-17 --- 
KBU-168 C18-11 --- 5035 18-25 --- 
RBIA)-176 16-2 --- 5050 17-18 
RDA, BDAU 17-1 17-2 5051 19-14 
BDU-209 C17-8 --- 5052 17-2 --- 
RET 17-3 17-5 6041 19-15 --- 
RGMF-212, RGMF-230 16-3 --- 6612 18-26 18-29 
19K-215, RKRU-215 16-2 --- 7541, 7547 19-16 19-18 

16-4 8714, 8715, 8718 19-16 19-18 
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MODEL FROM THROUGH MODEL FROM 

SPIEGEL (Cont'd) 
(AIRCASTLE) 

SPIEGEL 
TOM THUMB 

IlIROUGH 

TELECHRON, INC. 

Muselerm 16-1 16-4 

10001 18-30 --- 8H59, Muselerm 16-1 16-4 

10002 18-31 --- 81167 18-1 18-4 

11305 18-32 18-33 
11802 18-34 18-35 TELECOIN CORP. 
13203 19-19 19-20 
108014, 108504 18-36 18-38 M5TS4 I6 -I 1q-2 

114114 18-40 18-42 
127084 18-38 18-39 
131504 19-21 19-24 TELE -TUNE RADIO CORP. 
132564 18-43 18-44 

Dynamite Misc.16-11 138104 19-25 19-26 
Series H Misc.16-11 138124 19-27 19-28 

i Seres N Misc.16-11 147114 19-29 19-30 --- 
AA, AB, Ch. 18-3 

STEWART-WARNER CORP. AD. Ch. 18-1 18-2 
AE, Ch. 18-5 --- 

A41T1 17-1 17-3 AG, Ch. 18-6 

A51T1, A51T2, A51T3, A51T4 17-4 17-6 AH, Ch. Misc.19-21 

A61CR1, A61CR2, A61CR3, A61CR4 17-7 17-8 AM, Ch. 18-9 --- 

A61P1, A61P2, A61P3 17-6 --- AN, Ch. 18-6 --- 

17-9 17-10 AT, Ch. 18-7,8 --- 

A72T1, Ch. 9026A; A72T2, Ch. AZ, Ch. 18-10 --- 

9026B; A72T3, Ch. 9026C; CA, Ch. 17-1 17-2 

A72T4, Ch. 9026D 19-1 19-7 H, Ch. C18-13 --- 

A92CR3, A92CR6 17-11,12 17-21 R, Ch. 17-1 17-2 

B-72CR1, Code 9038-B 18-1,2 18-6 S, Ch. 18-1 

B92011, Ch. 9043A; B92012, Ch. 
T, Ch. 17-2 17-3 

9043B; B92CR3, Ch. 9043C; C18-13 --- 

B92CR4, Ch. 9043D 19-8 19-14 U, Ch. 17-4 --- 

B92CR8, Ch. 9043K; B92CR9, Ch. W, Ch. 17-2 17-3 

9043L; B92CR10, Ch. 9043M 19-8 19-14 Y, Ch. 18-4 

R-3271, R -3271C 18-7 18-8 117, 117A, 118, 119 C17-8 --- 

R-3291, R -3291C 18-9 18-10 133, Ch. CA 17-1 17-2 

51T126, 51T136, 51T146, 51T176, 135, Dynamite, Series H Misc.16-11 

Codee 9018-B, 9018-C, 9018-F, 138, Series N Miac.16-11 

9018-H 18-15 18-16 139, 140, 141, Ch. H C18-13 --- 

61TR36, Code 9029-B C18-12 --- 145, Ch. R 17-1 17-2 

61TR46, Code 9029-H C18-12 -- 148, Ch. S 18-1 --- 

61TR56, Code 9029-J C18-12 149, Ch. H C18-13 --- 

61TR66, Code 9029-K C18-12 --- 150, Ch. T 17-2 17-3 
61TR76, Code 9029-L C18-12 --- 152, Ch. R 17-1 17-2 

3341, 3341-R Late, 3371 18-11 18-14 152, Ch. W 17-2 17-3 

9010-A 16-1,2 16-8 156, Ch. U 17-4 --- 

9013-A 16-8 16-12 157, Ch. H C18-13 --- 

9017-A, 9017-B C17-8 158, Ch. AT 18-7,8 --- 
9018-B, 9018-C, 90141-F,159 Early, Late, Ch. AA, AB 18-3 

9018-H, Codes 18-15 18-16 160, Ch. Y 18-4 --- 

9026A, 9026B, 9026C, 9026D, Ch. 19-1 19-7 161, Ch. T 17-2 17-3 
C18-13 9029-B, 9029-H, 9029-J, 

163, Ch. H C18 13 9029-K, 9029-L, Codes C18-12 
164, Ch. H C18-13 9038-B, Code 18-1,2 18-6 
165 Early, Ch. AD 18-1 18-2 9043A, 90438, 9043C, 9043D, Ch. 19-8 19-14 
165 Late, Ch. AG 18-6 9043K, 9043L, 9043M, Ch. 19-8 19-14 
166 Early, Ch. AE 18-15 --- 

STROMBERG- CARLSON CO. 166 Late, Ch. AN 18-6 --- 
167, Ch. T 17-2 17-3 

1105 16-1 16-3 C18-13 

1110 16-4 16-7 168, Ch. T 17-2 17-3 

1135 16-8 16-9,10 C18-13 --- 

16-16 16-19 171, Ch. T 17-2 17-3 

1135A 16-11,12 16-15 C18-13 

1200, 1202 18-1 18-3 174, Ch. T 17-2 17-3 

1204118, 1204HI, 1204H1E, C18-13 

12041A1G, Ch. 112021 18-4 18-6 175, CH, AG 18-6 

C19-8 --- 184, Ch. AM 18-9 

1210M2 -M, 1210M2 -W, 1210M2 -Y, 185, Ch. AH Misc.19-21 

1210PG-M, 1210PG-W, 190, Ch. AZ 18-10 

1210PL-M, Series 10-11 I7-1,2 17-7 198, Ch. AT 18-7,8 

C19-8 --- 
1235 C18-12 --- TEMPLE 
1400, 1400 Special 18-1 18-3 See TEMPLETONE RADIO MFG. CORP. C19-8 --- 
1406PLA, 1406PIM 19-1,2 19-4 

TEMPLETONE RADIO MEG. CORP. 1407PFM, 1407P1M 19-5 19-11,12 
1408M6A, 1408PLM 17-1 17-7 (TEMPLE) 

C19-8 --- 
1409M-2W, 1409M2, 1409M2 -Y, 

1409M3A, 1409M3M, 1409PGM, 
1409PGW 

112021, Ch. 
19-5 19-11,12 
18-4 18-6 

C19-8 

STUDEBAKER 
See PHILCO CORP. 

SYMPHONY RADIO & TELEVISION CORP. 

Biltmore 18-1 
200, 200L -R 18-3 
250 19-1 
255 19-2 
260 18-4 
348 18-5 

TAFFET RADIO & TELEVISION CO. 

A-46 Series 
C47, D47, E47, Series 
TP41 

Misc.19-20 
Misc.18-15 
Misc. 18-15 

18-2 

18-6 

G-410 
G-415 
G-418 
G-513, G-515 
G-516 
G-521 
G-522 
G-612 
G-615, G-618 
G-722, G-723 
G-724 
G-725 
G-1430 
G-5100, G-5101 
H-411 
H-415 
H-501 
H-521 
H-622 

18-1 
18-2 18-3 
17-1 
18-4 18-5 
19-1 
18-6 18-7 
18-8 18-9 
17-2 --- 
19-2 19-3 
19-4 19-6 
18-10 18-12 
17-3 17-6 
19-7,8 19-10 
18-4 18-5 
19-11' 
18-2 18-3 
19-12 19-13 
19-14 
19-15 19-16 

TOM THUMB 
See AUTOMATIC RADIO MFG. CO., INC. 
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TRADIO 
WESTERN 

TRADIO 

FROM THROUGH MODEL 

L5 17-1 17-2 

L -U6 17-3 17-5 

TF6 Misc.18-16 
T -U6-1 17-6 17-10 

7 -Inch Kit 

TRANSVISION INC. 

16-1,2 16-4 

TRAV-LER RADIO CORP. 

SD54, Ch. 18-4 

5003, 5004, 5005, 5006 16-1 

5015 17-1 

5019 16-2 --- 

5021 18-1 --- 

5025 18-2 18-3 

5027 17-2 17-3 

5028 17-3 17-4 

5030, 5031 16-3 --- 

5035, Ch. SD54 18-4 --- 

5036 18-5 

5049 18-6 

5050 17-5 

5051 17-6 

5052 17-7 

5054 19-1 

5055 17-8 

5056 19-2 

5066 19-3 

6040 19-4 

TRUETONE 
See WESTERN AUTO SUPPLY CO. 

UNITED MOTORS SERVICE 
(DELCO) 

R-705 17-1 17-6 
C19-8 --- WELLS-GARDNER & CO. 

Electro -Tuner 18-1 18-5 (ARCADIA) 
R-1226 18-6 18-7 

R-1227, B-1228, R-1229 16-1 16-2 35A86-750 17-1 17-4 

R-1230, R-12304, R-1231, 436A76-670 17-5 17-8 

11-12314, R-1232 17-7 17-11 

R-1233 18-8 18-10 WESTERN AIR PATROL 
R-1238 19-1 19-4 
R-1241 19-5 19-8 W-411, Ch. 18-1 --- 

R-1242 19-9 19-12 W-835, Ch. 17-1 17-2 

R-1243 19-13 19-16 W-958, Ch. 18-2 --- 
R-1244, R-1245, R-1246 19-17 19-20 185AW, Ch. W-411 18-1 --- 

R-1251, R-1252, X 17-12 17-27,28 258, Ch. W-958 18-2 --- 
17-31,32 --- 587, Ch. W-835 17-1 17-2 

R-1251, R-1252, XX, XXX 17-12 --- 
17-15,16 --- WESTERN AUTO SUPPLY CO. 
17-21 17-31,32 (TRUETONE) 

R-1253, R-1254 18-11,12 18-19 
R-1408, R-1409 16-3 16-4 

D696 C18-13 
R-1410 19-21 19-24 D668B C18-13 
508 19-25 19-28 

608 19-29 19-33 D1180B C17-8 --- 

D1612 18-1 18-2 
980690 Revised, 980733, Buick 16-5 16-7 

D1644 17-1 17-2 
980782, Buick 19-34 19-38 

D1645, Issue C C17-8 --- 
980797, 980798, Buick 18-20 18-21 

D1747, D1748 17-3 17-7 
982399, Oldsmobile 16-8 16-10 

D1752 18-3 18-9 
982400, Oldsmobile 18-22 18-27 

D18354 18-10 18-11 
982420, Early, Late, Oldsmobile 19-39 19-43 D1835B 19-1 19-3 
982421, Oldsmobile 19-44 19-49 

982454, Oldsmobile 19-50 19-54 
D18364, D1836R, D1836C 18-12 18-21 

01840 19-4 19-6 
982455, Oldsmobile 19-55 19-59 

D1845Á, D184513 18-22 18-25 
984170, Pontiac 16-11 16-12 

01850 19-7 19-11 
984172, Pontiac 17-33 17-35 

D1946 19-12 19-15 
984247, Pontiac 18-28 18-30 

01950 19-16 19-20 
984248, Pontiac 18-31 18-35 D2616 16-1 16-3 
984249, Pontiac 19-65 19-70 

D2619 16-3 16-5 
984273, Pontiac 19-71 19-73 

D2621 17-8 17-9 
984296, Pontiac 19-60 19-64 

D2622 18-26 18-27 
986146, Serial B47-1001 sod up, 

D2623 17-10 17-11 
Chevrolet 19-74 19-75 

986241, Chevolet 18-42 18-46 D2624, Early 16-6 

2233029, GMC 18-36 18-41 
16-8 16-10 

7256609, Cadillac 18-47 18-51 D2624, Late 16-7 16-10_ 

7258155, Cadillac 19-76 19-80 D2626 18-28 
02630 1616-6 

16-10 

U. S. TELEVISION MFG. CO. D2634 18-29 18-30 

02640 18-31 --- 

5-16M 16-1 16-2 D2642 17-12 17-13 

5-36MPA 16.1 16-2 D2644 16-10 16-11 

8-16 Miac.19-22 --- D2645 16-12 16-14 

D2661 17-14 17-15 

VIEWTONE TELEVISION 8 RADIO CORP. 
D2665 18-32 18-36 

02665 18-34 18-36 
D2690, 1st Type 19-21 --- 

VP100, VP100A, VP101A 11,-1,22 16-4 02690, 2nd Type 19-22 --- 

D2691 17-16 17-19 
D2692 19-23 --- 

V - LECTRICAL ENGINEERING CO. D26934 18-37 --- 

D2693B 18-38 --- 

Z463, Z464P Miac.17-15 D2709 18-39 18-40 

407, 3 Way Portable 
407, 4 Tube Portable 
418 
505 

C110 
X132, YX132, Series 
147 Series 
149 Series 
150 Series 
155 Series 
11011 
11305 
11411-N 
11801 
11802V -M 
11901 
12001 
12110 
12310W, 12312M 
12708 
12801 
13101 
13915 
14515 

FROM THROUGH 

WALGREEN CO. 

(AETNA) 

18-1 
18-2 
18-2 
17-1 

WARWICK MFG. CO. 
(CLARION) 

17-2 

16-1 
19-1 
19-2 
19-3 19-7 

19-8 19-12 

19-13 19-17 
17-1 17-2 

16-2 
17-3 17-4 
17-5 17-6 
17-7 17-8 
19-18 19-19 
19-20 19-21 
19-22 19-26 
17-9 17-12 

18-1 18-2 
17-13 17-14 
19-27 19-31 
19-32 19-37 
19-38 19-43 

WATTERSON RADIO MFG. CO. 

420, 424, 425, 440 18-1 
4582 C17-9 
4725 Misc.17-15 
4782 16-1 --- 
4790 16-2 --- 
4800 19-1 19-2 
4801 18-2 --- 
4802 19-2 --- 
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MODEL FROM 

WESTERN AUTO SUPPLY CO. (Cont'd) 

THROUGH 

WESTERN 
ZENITH 

MODEL FROM TH BOUGH 

WESTINGHOUSE ELECTRIC CORP. (Cont'd) 
(TRUETONE) 

H-203, Ch. V-2137 19-29 19-32 
D2710 18-41 18-42 H-204, Ch. V-2128-2; H -204A. 
02718, D2718A 17-20 17-23 Ch V-2128-4 19-24 19-28 
D2718B 19-24 19-26 H-210, H-211, Ch. V-2144, 
D2743 18-43 18-44 V-2144-1 19-33 19-35 
D2745 17-24 17-26 H-212, Ch. V-2137 19-29 19-32 
D2748 19-27 19-29 V-2102-1, V-2102-2, Ch. C18-13 
D2762 18-45 18-46 V-2102-3, Ch. 17-1 17-4 
02806, D2807 19-30 --- V-2102-5, Ch. 17-4 17-8 
D2810 18-47 18-48 V-2118, Ch. 18-6 18-11 
D2815 18-49 18-50 V-2128-2, V-2128-4, Ch. 19-24 19-28 
02819A, 028198, 02819C, 

02819D, D2819E 19-31 19-41 
V-2133, Ch. 19-18 
V-2134, Ch. 19-20 

19-19 
19-23 

D2851 19-42 19-44 V-2137, Ch. 19-29 19-32 
02906, D2907 19-45 --- V-2144, V-2144-1, Ch. 19-33 19-35 
02910 19-46 19-47 WR -478 17-15 17-16 
D2923 19-48 19-50 
D3619 19-51 19-53 WILCOX-GAY CORP. 
D3630, D3630N 19-54 19-55 
D3635 19-56 19-58 6A10, 6A20 17-1 
D3720 17-27 17-29 6810, 6B20, 61330, 6840, 6B42 15-4 
D3721 17-30 17-32 C19-10 
D3722 39-59 19-60 66456, 6845M, 6B45W 17-2 
D3810 18-51 18-53 7042, 7D44 19-1,2 
D4630A, D4630B, D4630C, 

046300, D4630E, D4630F 18-54 18-68 
7E40, 7E44 19-3,4 
8J10 18-1 

19-7 
18-2 

D4832A, 048328 18-69 18-72 C19-9 C19-10 

WESTINGHOUSE ELECTRIC CORP. WILLY'S 
See ZENITH RADIO CORP. 

H-104, H -104A C17-9 
H-1048, Ch. V-2102-3 
H-1048, Ch. V-2102-5 

17-1 
17-4 

17-4 
17-8 

WOOLAROC 
See PHILLIPS PETROLEUM CO. H-105, H -105A C17-9 

H -105B, Ch. V-2102-3 17-1 17-4 
H -105B, Ch. V-2102-5 17-4 17-8 ZENITH RADIO CORP. 
H-107, H -107A C17-9 
H-1078, Ch. V-2102-3 17-1 17-4 D847, Hudson 18-11 18-12 

H -107B, Ch. V-2102-5 17-4 17-8 4C54, Ch. 16-1 16-3 

H-108, H -108A C17-9 4E41, Ch. 17-1 17-2 

H -108B, Ch. V-2102-3 17-1 17-4 4G800, Ch. 4E41 17-1 17-2 

H-1088, Ch. V-2102-5 17-4 17-8 4K040, 4K040G, Ch. 4C54 16-1 16-3 

H-110, Ch. V-2102-1 C18-13 5C01, Ch. C17-10 --- 

H -110A, Ch. V-2102-2 C18-13 --- 5C40, SC40Z, Ch. 16-4 --- 

H-1108, Ch. V-2102-3 17-1 17-4 16-6 --- 

H-1108, Ch. V-2102-5 17-4 17-8 5C4OZZ, Ch. 16-5 16-6 

11-111, Ch. V-2102-1 C18-13 --- 5C50, Ch. 17-5 17-6 

8-111A, Ch. V-2102-2 C18-13 --- 5C51, Ch. 17-3 17-4 

H-1118, Ch. V-2102-3 17-1 17-4 5C80, Ch., Crosley 16-7 16-9 

H -111B, Ch. V-2102-5 17-4 17-8 50810, Ch. 5E02 18-1 18-2 

H-113, H-114, H-116, H-117, 
H-119 16-1,2 16-7 

5D811, Ch. 5F01 18-3 
5E02, Ch. 18-1 

18-4 
18-2 

H-122 C17-9 --- 5F01, Ch. 18-3 18-4 

H-124 15-8 15-10 5G003, Ch. 5C40; 5G003Z, 

C19-8 --. Ch. 5C40Z 16-4 --- 

H-130 C17-9 --- 16-6 --- 
H-133 16-8 5G003ZZ, Ch, 5C4OZZ 16-5 16-6 

16-10 --- 5G086, Ch. 5C51 17-3 17-4 

H-137, Ch. V-2102-1 C18-13 --- 5K037, Ch. 5C50 17-5 17-6 

H -137A, Ch. V-2102-2 C18-13 --- 511X080, Ch. 5C80, Crosley 16-7 16-9 

H-1378, Ch. V-2102-3 17-1 17-4 6B16AT, 6B16BT, 6816CT, Ch. 19-3 19-4 

H-1378, Ch. V-2102-5 17-4 17-8 6C06, Ch. 18-29 18-31r32 

H-138, Ch. V-2102-1 C18-13 --- 6C22Z, Ch. 17-12 --- 

H -136A, Ch. V-2102-2 C18-13 --- 17-14 17-15 

H-1388, Ch. V-2102-3 17-1 17-4 6C22ZZ, Ch. 17-13 17-15 

H -138B, Ch. V-2102-5 17-4 17-8 6C40, Ch. C17-8 --- 

H-142 18-1 18-5 6C41, Ch. 16-10 16-12 

H-148 16-9 16-10 6C50, Ch. 16-13 16-15 

H-153, H-155, H-156 15-5 15-7 6C83, Ch., Willy's 16-16 16-19 
C19-9 --- 600 Series C17-10 --- 

H-157 17-9 17-11 60815, Ch. 6E05 18-5 18-6 

H-161, Ch. V-2118 18-6 18-11 6E02, Ch. 17-16 17-17 

H-163 18-1 18-5 18-19 18-20 

H-164 18-12 18-19 C19-10 --- 

C19-9 --- 6E03, Ch. 18-16 18-18 
H-165 17-12 17-14 6E05, Ch. 18-5 18-6 

C19-9 --- 6E40, Ch. 18-7,8 18-10 

H-166, H -166A, H-167 18-12 18-19 60004Y, Ch. 6C41 16-10 16-12 
C19-9 --- 6G038, Ch. 6C50 16-13 16-15 

H-168, H -168A, H-1688, Ch. 6G801, Ch. 6E40 18-7,8 18-10 
V-2118 18-6 18-11 6MF780, Ford 17-7 17-'9 

H-169 19-1 19-11 6MH089, DB47, Hudson 18-11 18-12 

H-171, H -171A, H -171C 15-5 15-7 6MN088, 6MN788, Nash 17-10 17-11 

C19-9 --- 6MN788E, Nash 19-1 19-2 

H-172, H-175 18-1 18-5 63,úV790, Mercury 18-13 18-15 

H-178 19-12 19-14 6MW083, Ch. 6C83, Willy's 16-16 16-19 

H-182 18-20 18-22 6R087Z, Ch. 6C22Z 17-12 --- 

H-183, H -183A 19-15 19-17 17-14 17-15 

H-184 15-5 15-7 6R087ZZ, Ch. 6C22ZZ 17-13 17-15 

C19-9 --- 68880, Ch. 6E03 18-16 18-18 

H-185 18-23 18-25 6R886, Ch. 6E02 . 17-16 17-17 

C19-9 --- 18-19 18-20 

H-186, H-187 18-26 18-30 C19-10 --- 

C19-8 --- 6S624BT, Ch. 6B1681 19-3 19-4 

H-188, Ch. V-2133 19-18 19-19 6S624CT, Ch. 6816CT 19-3 19-4 

H-190, H-191, H -191A, Ch. 6S643AT, Ch. 6616AT 19-3 19-4 

V-2134 19-20 19-23 656438T, Ch. 681681 19-3 19-4 

H-195 18-23 18-25 6S643CT, Ch. 6816CT 19-3 19-4 
C19-9 --- 6S659AT, Ch. 6816AT 19-3 19-4 

H-202, Ch. V-2128-2 19-24 19-28 6S659BT, Ch. 6B168T 19-3 19-4 
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ZENITH 
V -M CORP. 
MODEL FROM THROUGH MODEL 

ZENITH RADIO CORP. (Cent' (1) 

FROM THROUGH 

GENERAL ELECTRIC CO. 
7E01, Ch. 19-5,6 19-12 PI RCD.CH.18-1 RCD.CH.18-3 7E02, Ch. 18-21,22 18-25 P2 RCD.CH.19-1 RCD.CH.19-4 7E22, Ch. 18-33,34 18-36 P3 RCD.CH.17-1 RCD.CH.17-4 C19-10 P4 RCD.CH.17-5 RCD.CH.17-9 
711820, Ch. 7E01 19-5,6 19-12 C19-1 
711822, Ch. 7E02 18-21,22 18-25 
7ML780, Lincoln 18-26 18-28 
764E780E, Lincoln 19-13 19-15 THE GENERAL INDUSTRIES CO 
7ML781, Lincoln -Continental 18-26 18-28 
78070, Ch. 6C06 18-29 18-31,32 ßC130,. RC130L RCD.CH.17-1 RCD.CH.17-9 7R887, Ch. 7E22 18-33,34 18-36 

C19-10 --- 
8B03, Ch., Lincoln -Zephyr 16-20 16-24 GENERAL INSTRUMENT CORP. 
8C01, Ch. C17-10 --- 
8E20, Ch. 19-16 19-21 700F, 700R RCD.CH.19-1,2 RCD.CH.19-9 
811832, Ch. 8E20 19-16 19-21 
811861, Ch. 8E20 19-16 19-21 
8ML692, Ch. 8B03, Lincoln- INTERNATIONAL DETROLA CORP. Zephyr 16-20 16-24 
9E21, Ch. 19-22 19-29,30 650 RCD.CH.17-1 RCD.CH.17-13 9F22, Ch. 19-31,32 19-35 7000 RCD.CH.17-14 RCD.CH.17-15 9H881, 9H882ß, 911885, 9H888R, 
Ch. 9E21 19-22 19-29,30 

911984, 9H984LP, Ch. 9F22 19-31,32 19-35- LEAR, INC. 11C21Z, Ch. C18-13 --- 
1211090, 1211091, 1211092, 

PC -206A RCD.CH.17-1 RCD.CH.17-6 1211093, 1211094, Ch. 11C21Z C18-13 --- 
13022, Ch. 19-36 19-46 
1411789, Ch. 13D22 19-36 19-46 

RECORD CHANGERS 

RC -161 
RC -161A 
RC -170, RC -170A 
RC -180, RC -181 
RC -182 
RC -200 

46-A 

ADMIRAL CORP. 

RCD.CH.17-1 RCD.CH.17-6 
RCD.CH.17-7 
RCD.CH.16-1 RCD.CH.16-7 
RCD.CH.18-1 RCD.CH.18-9 
RCD.CH.18-10 RCD.CH.18-12 
RCD.CH.17-8 RCD.CH.17-13 

AFRO METAL. PRODUCTS 

RCD.CH.16-1 BCD.CH.16-4 

CAPE HART 
See FARNSWORTH TELEVISION & RADIO CORP. 

CRESCENT INDUSTRIES, INC. 

C-200 RCD.CH.17-1 RCD.CH.17-6 
C-250 RCD.CH.18-1 RCD.CH.18-6 

819003 

EMERSON RADIO & PHONOGRAPH CORP. 

RCD.CH.17-1 RCD.CH.17-4 

FARNSWORTH TELEVISION & RADIO CORP. 
(CAPEHART) 

P51 RCD.CH.17-1 RCD.CH.17-6 

P52 
C17-2 --- 
C17-2 

P56, P56MP RCD.CH.17-1 RCD.CH.17-16 

PST 
C17-2 --- 
C17-2 

P62 RCD.CH.18-10 RCD.CH.18-24 
P71, Capehart RCD.CH.19-1 RCD.CH.19-10 
P72, P73 RCD.CH.18-1 RCD.CH.18-9 
16-E, Capehart RCD.CH.19-11 RCD.CH.19-44 
41-E, Capehart RCD.CH.18-25 RCD.CH.18-46 

65 
70 

GARRARD SALES CORP. 

MOTOROLA INC. 

B -27 -RC, B -28 -RC, B -29 -RC, 
B -31 -RC, B -32 -RC, B -33 -RC, RCD.CH.18-1 RCD.CH.18-28 

WR6, WR7, WR8, Ch. 11S-18 RCD.CH.18-28 --- 
HS -18, Ch. RCD.CH.18-28 --- 
RC-30-A, RC -34, RC -35 RCD.CH.19-1 RCD.CH.19-10 

PHI1.00 CORP. 

D-10, D -10A RCD.CH.18-1 
M-4 RCD.CH.18-14 
M-7 RCD.CH.18-32 
M-8 RCD.CH.19-1 
M-9 RCD.CH.19-18 
M -9C RCD.CH.19-35 
M -12C RCD.CH.19-55 
M-15 RCD.CH.19-75 

RADIO CORP. OF AMERICA 

RCD.CH.18-13 
RCD.CH.18-31 
RCD.CH.18-45 
RCD.CH.19-17 
RCD.CH.19-34 
RCD.CH.19-54 
RCD.CH.19-74 
RCD.CH.19-82 

RP -168 Series RCD.CH.19-1 RCD.CH.19-8 
RP -176 RCD.CH.17-1 RCD.CH.17-12 
RP -177, RP -177A, RP -177B RCD.CH.18-1 BCD.CH.18-13 
RP -178 RCD.CH.18-14 RCD.CH.18-23 
RS -132, Ch. RCD.CH.19-9 RCD.CH.19-10 
9EY3, Ch. RS -132 RCD.CH.19-9 RCD.CH.19-10 
9JY RCD.CH.19-11 RCD.CH.19-12 
960001-1, 960001-2,960001-3 C17-5 --- 
960001-4, 960001-5,960001-6 C18-11 --- 
960015 C17-5 --- 

C18-10 --- 
960276 RCD.CH.19-13 RCD.CH.19-22 

RUSSELL ELECTRIC CO. 

C-9 RCD.CH.17-1 RCD.CH.17-6 
C-10, C -10M RCD.CH.18-1 RCD.CH.18-3 

SEARS, ROEBUCK & CO. 

101.204 RCD.CH.18-1 
101.206 RCD.CH.18-6 
101.211, 101.211-1, 101.211-2, 

101.211-3, 101.211-4 RCD.CH.19-1 

M 

BCD.CH.18-5 
RCD.CH.18-9 

RCD.CH.19-14 

J.P. SEEBURG CORP. 

RCD.CH.17-1 RCD.CH.17-28 

STEWART-WARNER CORP. 

A-505650 RCD.CH.18-1 RCD.CH.18-10 
VM -504932, VM -504992 RCD.CH.17-4 RCD.CH.17-10 
VM -505049 RCD.CH.17-11 RCD.CH.17-13 
VM -505339 RCD.CH.17-14 RCD.CH.17-19 
VM -506261 C18-11 
W-504138 RCD.C3.17-1 RCD.CH.17-3 

V -M CORP. 
RCD.CH.19-1 RCD.CH.19-5 
RCD.CH.19-6 RCD.CH.19-9 800 RCD.CH.17-1 RCD.CH.17-4 
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WEBSTER 
WIRECORDER 

MODEL FROM 

WEBSTER CHICAGO CORP. 

THROUGH 

RCD.CH.17-9 
RCD. CH. 18-11 
RCD.CH.19-11 

MODEL FROM 

WIRE RECORDERS 
THROUGH 

70 
148 
156 

RCD.CH.17-1 
RCD.CH.18-1 
RCD. CH. 19-1 

WILCOX-GAY CORP. MAJESTIC RADIO & TELEVISION CORP. 
6640B, 6B40M, 6B42M, 6B42W RCD.CH.17-1 RCD.CH.17-6 7B04A, Ch. WIREC.17-1 WIREC.17-4 
6R45B, 6B45W 
7E40, 7E44 

RCD.CH.17-7 
RCD.CH.19-1 

RCD.CH.17-12 
RCD.CH.19-2 

7YR752, Ch. 7B04A WIREC.17-1 WIREC.17-4 

ZENITH RADIO CORP. WF.BSTF,R CHICAGO CORP. 
S-13200 RCD. CH. 15-1 

C19-10 
BCD. CH. 15-8 

- - - 
79 WIREC.17-1 WIREC.17-10 

S-13675 RCD.CH.19-1 RCD.CH.19-17 
S-14002 BCD. CH.19-1 RCD..CH.19-17 
S-14004 RCD.CH.18-1 RCD.. CH. 18-6 WIRECORDER CORP. 
S-14006 RCD.CH.19-1 RCD.CH.19-17 

WIREC.17-1 S-14007 11CD.CH.18-1 RCD. CH. 18-6 A-1 WIREC.17-8 
S-14008 BCD. CH.19-1 RCD.CH.19-17 PA WIREC.17-9 WIREC.17-14 
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