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HOSE collectors who stumble across 
automobile radios in junk-box purchases, 
those who also have old or classic cars, and 

those curious about how they made radios for the 
automotive trade might be interested in the workings 
of automobile radios, and how they performed over 
the years they have existed.  Although there were 
vehicle-mobile radio sets in the “early 
days,” that is, before entertainment 
broadcasting, these were not much 
different from ordinary table-top (or 
should we say “workbench-top”) 
radios, and indeed, the earliest 
commercial car radios were nearly the 
same – requiring all the various 
batteries and such. 
 
Back in the first year of MAARC, in 
the summer of 1985, someone who 
had found my hobby card at a local 
antique mall, brought me a military 
surplus ARC-5 radio for repair and 
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modification.  What he wanted to do was convert 
the radio for use in his car, using the car antenna.  
“Well,” I said to him, “Deja vous!”  This was 
precisely the same task I had done way back in 
college days for a fellow student, Bob Meyers, who 
drove a 1940 Nash and showed up at my Physics 

Department lab bench with a 
broadcast-band ARC-5 (274-N) 
aircraft receiver under his arm.  
Meyers wanted the radio converted 
for use in his Nash. That first 
conversion job was interesting 
because I had never seen the 
insides of one of those “command 
sets” before, and I was amazed at 
the utter compactness of the wiring 
and parts, the four neat component 
boards, and the laced wiring.  It 
seemed almost sinful to disturb the 
setup, but I had to rewire the tubes 
for 6-volt operation, which is what 

(Continued on page 3) 

 

RESTORING AUTOMOBILE RADIOS 
BY ED LYON 

 
Some of us who collect and restore old radios and electronics have accumulated a few old automobile radios, 

even though they don’t seem to show up at major meets and swap-fests.  So the general consensus might be that 
they are simply not interesting to radio collectors.  But at Hershey and many large classic car collector’s extrava-
ganzas, we find many car restorers and owners who would dearly love to put  mint-condition functional radios in 

their cars if they were faithful to the original delivered configuration of the car.  Let’s explore that idea. 

This 1942 Philco A801 chairside 
radio was built with the Philco 
(Chrysler ) C-1908 auto radio 
chassis. 
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a Nash has to work with.  The 
rework was straightforward, 
and I made a vibrator power 
supply to fit the space the 
original aircraft radio provided 
for its dynamotor.  A dynamotor 
is a motor-generator, all on a 
single armature, that converts 
the aircraft’s 24-volt d-c supply 
to the 200-to-250-volts needed 
by the radio for B+.  Of course, 
all the tubes had to be changed 
from 12-volt ratings on their 
heaters to 6 volt equavalents.  
In the original military aircraft 
use of the radio the 12-volt 
tubes’ heaters were wired in 
series-connected pairs so they 
could be operated on 24 volts 
d-c, the usual aircraft battery 
supply.  Now, they would be 
replaced by 6-volt equivalent 
tubes, and all wired in parallel, insofar as heaters are 
concerned. The revised setup worked fine, and Bob 
used it in the Nash for the rest of his college days, 
and possibly longer.  He raved about how sensitive 
the set was and how selective, but none of that was 
due to anything I had done – it was what the Wright 
Field engineers had developed in cooperation with 
the Aircraft Radio Corporation and Western Electric 
in 1940-41. 
 
So, in 1985, when the fellow brought me another 
command radio to be adapted to work in his car, 
history repeated itself, but the insides of this radio, 
although exactly the same make and model as the 
college-days set, had apparently been attacked by 
wannabe technicians trying to make it do things it 
was not designed to do,  with no appreciation for the 
layout and components used.  A choke had been 
replaced by a cheap ac-dc radio’s output transformer, 
and then another such transformer was installed to 
replace the audio output transformer in the set (since 
the original military setup did not use a 4-ohm 
loudspeaker like the user wanted the radio to operate 
into.  A loudspeaker in a WW2 military piston-
engined aircraft would be unheard of (pun intended).  
I had not seen many car radios in all my repair days 
at college, except for tube replacement; there was one 
I modified crudely as a high-school kid, for the 
Hoenig farm, so as to operate from a Wincharger-
plus-battery setup in their home, but that project 

(Continued from page 1) 

involved scrapping all the radio’s innards except for 
the vibrator power supply.  
 
The fellow who brought me the aircraft set to be 
modified for his car in 1985, had a car with a 12-
volt electrical system, not a 6-volt system like 
Meyer’s Nash or Hoenig’s Wincharger, so the 
modifications varied a little; no tube replacements 
were necessary, since the military version used all 
12-volt tubes to start with.  Somebody had tried to 
rewire the tubes for 12-volt supply, and had failed, 
by somehow missing two of the tubes, still series-
wired for 24 volts.  “So this radio never worked,” I 
said to myself, despite which the owner stood there 
and raved about the BC-DX [1] he achieved with it. 
 
A couple weeks later he came back to pick up his 

Mallory auto radio vibrator ad appearing in Fortune Magazine, May 1940 
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some were blind to battery polarity.  Later in this 
article we will explain why this is so. 
 
Why, you might ask, would radio collectors/restorers 
ever want to restore a car radio?  They are not 
particularly collectable, if you judge by what is sold 
at major radio flea markets and hamfests.  But car 
collectors and restorers are far more numerous than 
radio collectors, and many car collectors are 
particular about what parts and components they use 
in restoring an old car (say before WW2) or a classic 
car (such as the more scarce post-war examples we 
all admire on the street or at a mall or show).  The 
more serious car restorers and collectors want the 
radio in their car to be the same model as was 
originally used in the car, and in the case of a car 
made to use an after-market radio, it must be a make 
amd model which could have been installed in that 
car from day one.  The usual simple rule is that if the 
car was designed to have a radio initially, then that is 
the make and model of radio that should be used in 
the car’s restoration, and that includes the antenna, 
whether it is a whip, something built into the top or 
headliner, or under the runing-boards. 
 
These car collectors/restorers form a market for radio 
restorers to work with.  They will be fastidious about 
the cosmatic appearance, as well as the way the set 
plays, but in this latter concern we must be mindful 

(Continued on page 5) 

modified radio, and this trip he brought the 
mounting rack for the radio, which he wanted to 
use to facilitate installing it in his station wagon.  
Not knowing he had such a handy rack, I had 
installed rubber shock-mounts on the radio to 
hang it under the dash of his vehicle.  Then he 
surprised me again with the reason that he 
wanted to use the original aircraft mounting rack 
he had brought: it was so he could slide out this 
receiver and slide in one of his other command 
radios made for a different (shortwave) band.  I 
recovered and asked him how that was possible 
unless he gets the alternate receiver modified for 
12-volt-plus-no dynamotor operation, like I had 
just done to this broadcast band set.  He seemed 
shocked to find that the modifications would not 
somehow extend to any command radio he 
would own in the future.  I explained to him that 
the only practical way to accomplish what he 
now wanted was to buy a solid-state linear 12-
volt-to-24-volt power supply of sufficient 
capacity to operate the radio, wire it to his rack, 
and then henceforth use unmodified command 
radios in his car.  He asked me if I had ever priced 
one of those power supplies, and I suggested an 
estimate of perhaps several hundred dollars.   He 
said he had priced just such a converter and it was 
almost $400.   
 
I told this tale of a past repair fiasco to illustrate that 
when we are talking about autoimobile radio 
restoration for some other owner, it is best to 
understand the owner’s purpose in the restoration.  
Is he/she just trying to get a radio of the same 
vintage as the car to operate, to loook “right,” or to 
be an exact replica of what the car had installed at 
the moment of original delivery; my adaptation of 
the radio’s power needs to the car’s available power 
system is an almost-trivial step in the restoration.  
Oh, I use the tern “almost trivial” to remind us that 
the automobile of the 1930-1980  period had what 
must be regarded as a “dirty” power supply aboard.  
To be sure, the prime source was a lead-acid battery 
offering pristine energy at 6 or 12 volts, but the 
existing load on that battery and the engine-driven 
means for keeping the battery charged were both 
intermittent, spiky, and exemplary as sources of 
radio static.  We have to recognize that cars once 
came in two flavors of 6-volt battery as the prime 
power source, and then, starting in the 1960s, went 
to a single type of 12-volt battery source [2].  Many 
automobile radios were sensitive to the polarity of 
the power source to which they were connected, but 

(Continued from page 3) 

Examples of the escutcheon work provided by Zenith 
for Lincoln factory-installed radios, Model 8ML692.  Up-
per view is for 1947 Lincoln Zephyr; lower one is for 
1947 Lincoln Continental. Car restorers would likely re-
store escutcheon plates along with other dash trim, but 
would look to radio restorers for what’s behind the trim. 
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controlling components inside the radio, which was 
on the firewall, in the glove-box space, or hidden by 
the dashboard.  These arrangements were common in 
cars that really were not designed for factory-
included radio, but whose design had included some 
generic space and power hookup capabilities 
nonetheless. 
 
The operation of a broadcast entertainment radio in a 
car is technically quite taxing, relative to its operation 
in the home. As the car moves about on open roads as 
well as in the urban canyons, it is expected to operate 
seamlessly, without deep fades and bursts of noise or 
interference.  This calls for a large margin of excess 
sensitivity and selectivity to fill in the signal shadow 
zones in cities and under power lines, bridges, and 
hilly areas.  Along with the high sensitivity is the 
need for aggressive automatic volume control (AVC) 
and relatively high audio output power, to be heard 
despite the background noise of outside traffic, as 
well as own-car engine, tire, and air noises.  At the 
same time, the power requirements demanded by the 
radio were always a concern for the designer.  During 
the period up to the 1960s, most cars operated with 6-
volt batteries, and the generators that charged these 
batteries while the engine was running were by no 
means as efficient as the more advanced (and recent) 
12-volt automotive systems with their alternator-
powered recharging scheme.  Then, to top off the 
problems facing the auto radio designer, there’s the 
antenna; It is necessarily inefficient (read small and 
wide-band, relative to the wavelenghts at the AM 

(Continued on page 6) 

that it is very possible that the car restorer or owner 
may never have heard a radio program of the type 
extant in the days when this car was new, and played 
on a radio of the time, either in a household or a car.   
It’s always a good idea to introduce such a 
potentialclient to old-time radio sounds and 
characteristics, by means of one or more of the 
household or automotive sets in your own collection, 
along with a recording of typical radio programs of 
the appropriate time period.   
 
In some cases, the car owner/restorer will already 
have the proper radio, perhapos in rough shape and 
needing restoration, and the radio restorer can usually 
leave the cosmetics of the dashboard components to 
the owner to get renewed just as he would have to do 
with the rest of the instrument panel, glove box, and 
the car interior.  The radio mounting system, cabinet, 
and insides, though, will need to be restored to as 
close to new-lookihg condition (and function) as 
possible.  Let us review the basics of auto radios and 
what to expect in the restoration process. 
 
Once the idea of a car radio became settled in the 
radio manufacturing industry, these radios suddenly 
no longer appeared to be only a very slightly 
modified version of a household radio, still requiring 
B and C batteries as plate and grid power supplies, or, 
worse yet, now requiring a dynamotor.  That’s what 
the earliest car radios’ power supplies consisted of, 
and both the cars that used them and the radios, 
themselves, are quite rare.  After about 1933, 
however, the auto radio became almost standardized, 
the various models and brands differing in appearance 
and in details like speaker size and number, and 
power output, but growing in features, complexity, 
and in some areas, simplicity, together as time 
marched onward..  All received the AM broadcast 
band, and most received no other frequencies at all.  
Push-button station selection came into play quite 
early in the development of these sets, mainly as a 
convenience for the driver, to help avoid complaints 
of distraction from driving.  Some models added foot-
pedal and/or steering column (or wheel) mounted 
buttons for muting, station changing, or turning on 
and shutting off the radio.  A large number of models 
during the 1933-36 period had small control heads 
that could be mounted on the steering column for 
operating the radio’s  tuning and volume/on-off 
controls without reaching across the dash, and these 
were connected to the radio by mechanical flex cables 
that operated conventional tuning, switching, and 

(Continued from page 4) 

This is Rider’s view of the 4-gang slug-tuning 
mcchanism used in the Zenith-built Ford and Lin-
coln 6-tube and 8-tube radios in the post-war car 
radio lineup. Restoring these devices becomes the 
challenge; the rest of the radio is straightforward. 
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For the radio collector who finds one of the pre-
Depression radios, restoration is quite difficult, since 
the radio is not likely to be complete, and some hard 
to reproduce parts of it would have probablky stayed 
with the original car from which it was taken.  Rare, 
indeed would be that same type radio , but complete, 
and never installed, but, instead, found in the remains 
of a radio or car dealer’s shop or warehouse.  Finally, 
finding a car that would have used this radio in the 

(Continued on page 7) 

broadcast band), and omni-directional, to avoid the 
problem of signals disappearing just because the car 
had to turn a corner.  That meant the most practical 
antenna would be a whip, with its base mounted on 
the car body such that the car became a sort-of 
ground-plane for the whip. 
 
The use of a whip antenna was not considered 
seriously in the earliest designs, when cars had fabric 
tops [4], so the radio installer had to weave an 
antenna wire into the roof, usually between the inner 
headliner and the roof fabric, itself.  Alternate 
antenna locations included stretched wires under the 
running board and wire or rod antenna structures 
stretched fore and aft about six inches or so above the 
roof center-line.  This practice continued for a few 
years after the start of the Great Depression, which 
marked the beginnings of the design of efficient 
automobile sets that could be installed in an hour or 
less, and which had internal power supplies, and 
“modern” tubes (meaning that they were no longer all 
triodes such as 01-As).  Prior to that time (say, before 
1930),  the auto radio installation was only practical 
in the luxury car, epitomized by the Lincoln, 
Cadillac, Marmon, Chrysler, LaSalle, Packard, etc., 
since the installation of a quality radio required 
extensive car body work and the overall cost would 
exceed that of a new non-luxury car. 
 
Once the Depression hit, many of the luxury cars 
went unsold, and, almost simultaneously, the new 
radio tube and circuit technology moved in to allow 
cheapening the radio while improving its 
performance.  Within two years, there were all the 
makings of a five-tube radio that could outperform 
any of the pre-Depression radios, and were a fraction 
of the older radio’s cost, size, and power 
requirements.  At the same time, the power supply 
could be changed from weather-proof B-battery 
cabinets painstakingly carved into the floor-pans of 
the pre-Depression cars to simple vibrator-enabled 
boxes built into a corner of the radio case, which, 
itself, would fit under the dash of most cars. 
 

(Continued from page 5) 

FOR THE RECORD 
The June MAARC event of note , of course, was RadioActivity-2018.  The event was held at the College Park 
North Sheraton near Beltsville, MD on June 14, 15, and 16, 2018.  The Tube Collectors Association held their 
annual meeting in conjunction with our meet, on the 14th, with about 45 members (of either TCA or MAARC 
or both) present for the TCA business meeting and some interesting presentations by Lud Sibley and others in 
the group.  The RA-2018 flea market was brisk on Friday at the opening, and saw several rare sets trade hands.  
The OEC is reported on separately in this issue.  The banquet was outstanding and the talk on Westinghouse, by 
Mike Molnar, was well done and well received.  Statistics for the meet are still in compilation. 
 

Typical after-market car radio by Automatic Radio 
Corp. in  1946.  Top picture is front as seen in 
dashboard. Lower view shows cabinet with two 
chambers, one enclosed for radio circuits and 
open one for vibrator power supply and audio out-
put tube. Speaker is separate. 
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1920s might be almost impossible, as many restorers 
of such a luxury car would likely have removed any 
battery boxes and sealed over any holes and cable-
runs emplaced by the dealer or factory, since they 
would have impacted the fidelity and integrity of the 
classic car, itself. 
 
Much more plentiful are both the collectable cars 
from the post-Depression era and their proper radios.  
These are the radios on which we will concentrate our 
efforts, here.   And we will not consider radios that 
used the series of 12-volt (A- and B- supply) tubes 
that date from the mid 50s to about 1965. Those 
tubes, typified by the 12K5, 12AD6, and 12AE6, for 
example, operated, but very poorly, with the car’s 12-
volt battery providing both the A-supply for heaters, 
and B supply, for the plates and screens (thus, with no 
need for the vibrator or power transformer).  These 
radios  always seemed to suffer from “dynamic range 
shortage.” The effect of this was severe cross-
modulation between power line noise and the 
program tuned-in, most noticeable as the car would 
travel under, or alongside, high-voltage power lines, 
resulting in the program drowning under power-line 
hum and static.  With these sets, driving past a 
broadcast blow-torch, such as WMAL, on the 
Beltway near Bethesda,  you listened to a distorted 
WMAL, no matter what station you had tuned-in.  
 
The earliest of the post-Depression car radios used 
glass tubes of the 78, 77, 6A7, 75, and 41 genus, and 
often a rectifier using a type 84.  A few of these use a 
synchronous vibrator, and need no rectifier, since the 
second set of vibrator contacts serves to rectify the a-
c produced by the first set of contacts and the power 
transformer.  The curious factor here is that the 
polarity of the resultant d-c voltage is a function of 
the power transformer primary or secondary 
connections, reversing either the primary or 
secondary connections (but not both) reverses the 
polarity of the d-c output voltage.  Many of these 
radios were intended as after-market installations, so 
that the ability to reverse the polarity of the B supply 
was a useful capability, because the car into which the 
radio might be installed might be a Chevy (with a 
negative-to-chassis battery connection), whereas in a 
Plymouth or Ford you might have a positive-to-
chassis battery system. Thus, to be sure that the B+ 
was actually positive and not cooking the electrolytic 
filter capacitors, the polarity of the high voltage from 
the synchronous vibrator could be reversed if need be.  
Another possible surprise to home radio restorers is 

Continued from page 6 

the appearance in some car radios of the unusual 0Z4 
rectifier tube.  This is a cold-cathode gas-filled full-
wave rectifier.  In some car radios found with this 
tube installed, the radio was actually wired for using a 
6X5GT rectifier, which has the same base connec-
tions as the 0Z4, but has the 6-volt heater wiring also 
connected, unused when the 0Z4 is plugged in. Other 
car radios using the 0Z4 can use no other rectifier, 
since the socket’s heater wiring is missing.  The 0Z4 
has been known to produce static noise in some 
radios, if shielding or bypassing is defective. 
 
The usual method of tuning household radios in the 
period from 1930 onward until well beyond WW2 
was by ganged variable capacitors, mostly involving 
two ganged sections, one for RF input selectivity (and 
consequent image rejection in the superheterodyne 
mixer stage) and one to select the local oscillator’s 
operating frequency.  Higher quality receivers added a 
third ganged section, for further RF selectivity 
tailoring.  Car receivers nearly always employed the 
three-section tuned (tank) circuit, because the IF 
chosen in many models was relatively low (260 kHz 
was commonplace) relative to the popular 456 kHz 
used in most household receivers.  Also, with the 
rather low (whip) antenna efficiency attained in 
automobile sets, coupled with the car’s travel through 
high- and low-signal level locations, more receiver 
amplification was needed to fill in the fades, without 
letting the mixer stage noise emerge to spoil the 
program.  The main problem with the use of ganged 
capacitors was vibration from car motion and engine 
operation and the serious change in selectivity as a 
function of varying the capacity value. These basic 
issues prompted car radio designers to look for better 

(Continued on page 9) 

Typical 1940s auto radio tuning mechanism show-
ing pulleys and bar that gangs three (or more) fer-
rite slugs through the RF and oscillator coils. 
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F or those of the readership who 
tinker around in radio, and would 

like to be able to put trial circuits to-
gether for bench testing, a practice that 
MAARC member Dick Parks calls 
“breadboarding,” nothing 
beats the handiness of those 
octal tube sockets with the 
screw-terminals, as shown 

here.  The brand here is Custom Connector, 
Cleveland, OH, available from places like 
Jameco.  They are called octal relay sockets, 
and I add soldering tabs to the screw-type 
terminals so I can tack-solder components on 
a trial basis, if needed, which is faster and 
less cumbersome than putting wires under 
the screw-heads.  The terminals are num-
bered as for tubes, making wiring easy.  The 
sockets and their circuits are mounted on 
scrap pieces of ¾-inch thick lumber, but if 
you need shielding the base can be a scrap 
piece of aluminum.  The sockets have “blind” holes 
in the plastic base, so that none of the terminal 
screws will penetrate to touch (and short to) the base-
board, in case it is aluminum. 
 

H as anyone seen this model RCA radio? 
Its Catalin cabinet was made from a 

Catalin Corporation arbor labeled “Confined 
to RCA.”  Production of this radio would 
have been in 1939 or 1940, using the Model 
45X1 series chassis.  This particular cabinet 
was cast in Catalin in 1980 as an experiment, 
using leftovers from a batch of blue Catalin 
balls for Abrams tank turret bearings. The 
arbor for this cabinet, along with its Catalin 
Corp. drawing is in my collection.  No Cata-
lin drawings exist for any speaker grille, so it 
must have been fabric or soft plastic, but 
there was a drawing of a thin rectangular 
cross-section tube labeled “dial bezel,” but 
the arbor could not be found.  A clue that the 
cabinets might have existed, but had an early 
shrinkage/cracking problem, is the notation 
in Rider 14-64 (RCA) that explains how to 
swap a wood replacement cabinet for the 
original “plastic “ cabinet.  In the explana-
tion, the speaker grille or trim is to be removed from 
the plastic (Catalin?) cabinet and fastened on the 
wood cabinet.  The Catalin cabinet has, already cast 
into its interior, an “alignment bullet” configured to 

Tidbits 
fit into a hole in the front of the chassis to center and 
anchor the front end without the use of “through-
the-bottom” screws. 
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ways of tuning:, such as by inductance variation.  
 
One technological effect of the ramp-up of the radio 
industry in preparation for WW2 was the develop-
ment of ferrites – the ceramic-like compounds that 
have ferromagnetic properties without pronounced 
eddy current losses, and with minimal hysteresis.  As 
a result, some automobile radios developed just 
before the war, and many more made after the war, 
began using ganged ferrite cores that were drawn 
through the spools that carried the RF and local 
oscillator inductances.  The ganging of several of 
these coils, with their ferrite slugs movable through 
the coil cores like so many pistons, took some 
mechanical engineering effort, but once made to 
work well, driven by the radio’s tuning knob shaft, 
the ganged set of tunable inductors became 
standardized for a given manufacturer’s radios for 
many models (customized for specific car models and 
makes) of their radios, and for several model years.  
As the radio models changed from year to year, the 
coil windings may have had to change, but the 
mechanical drive system that moved the three or four 
ferrite slugs through their respective coil cores was 
retained, usually for several years, thus writing off 
the mechanical engineering costs over time.   The 
resulting tuned circuits were well tracked, and had 
good Q-factors (selectivity) over the full tuning 
range, despite their mechanical complexity..  
 
One effect of this form of tuning is that the ferrite 
slug enters one end of the coil and is pulled by the 
tuning linkage until it is centered in the coil, 
maximizing the inductance.  This method is fine for 
simple coils, but is not as good in two-winding coils 
(transformers) or in coils with a tap 
(autotransformer), such as would be used in a Hartley 
local oscillator.  Reason is that the slug would affect 
one winding of the transformer, or autotransformer, 
differently than it would the second winding, thus 
upsetting the transformer ratio as a function of the 
frequency tuned in.  To solve this problem, the 
designers made up a fixed transformer or 
autotransformer with the appropriate turns ratio, then 
shunted it with a simple slug-tuned coil, the 
parallelled pair then serving as the the tuning 
inductance. Zenith built a rather massive four-gang 
tuner using these techniques, adapting it to four or 
five car radio models over a three year period in the 
late 1940s.  As in most other brands and models of 
such ganged slug-tuners, Zenith packaged their slug-
tuned inductors in heavily shielded cylinders to help 

(Continued from page 7) 

reject any magnetic interference from the engine [5] 
and its accessories, like the generator, climate-control 
blower motors or winshield-wiper motors, and 
ignition coil. 
 
Aside from the use of inductance (rather than 
capacitance) tuning  and the vibrator-type power 
supply, these classic auto radios resemble rather 
closely high-quality household radios, at least 
circuitwise.  A second characteristic of the car radio 
in this “golden age” of automotive radios  which 
might not be shared by the household radio is 
compactness.  The auto radio always had a rather 

(Continued on page 10) 

Upper: 1950 Delco radio made for Kaiser and Frazer 
cars, using external speaker; Lower:  Same basic 
radio with speaker embedded, for “B-O-P” (Buick, 
Olds, Pontiac) automobile lineup.  Note the cases 
inverted with respect to each other, except for tun-
ing / control head, a noteworthy tip for restorers. 
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cozy metal cabinet, primarily for 
protection from damage and from 
electrical interference, and that cabinet 
was usually quite crowded with 
ordinary radio components and 
sometimes intricate mechanical 
features designed to make the tuning 
more handily performed by a driver or 
passenger who had other things 
occupying his/her mind and hands.  
Push-button tuning has already been 
mentioned, and it came in two forms, 
mechanical and electronic.  In the 
former, characterizing many of the earlier radios , 
there were both slug-tuned and capacitor-tuned 
mechanisms.  In these each push-button selected a 
particular cam which rotated the tuning shaft to a 
particular spot, pre-selected while the car was parked 
and the operator gave the tuning setup his full 
attention.  In this respect it resembled the early 
version of household radio push-button tuning: 
settable heart-shaped cams selected by each push-
button.  In the electronic push-button system, each 
push-button connected a preset trimmer capacitor 
into the tuning of each stage. Later models simply 
had each push button select a particular ferrite pre-
tuned coil which was connected in shunt across the 
main tuning inductor.  As in the cam-selection push-
button scheme, establishing the pre-sets for this 
electronic method required the full attention and both 
hands of the operator, and so was performed while 
the vehicle was parked or operated by someone else. 
 
As in household and commercial radios, car radios 
went through all the same component variations that 
the design engineers succumbed to, including 
phenolic-cased di-film capacitors (Black Beauties), 
many of which failed over time, aggravated by the 
harsh climate experienced by most automobiles.  
Wiring in car radios was kept compact (relative to 
that in household sets), and there are to be found 
fewer mid-air component hangings or wire splices as 
were found in cheaper home sets of the late 1930s.  
Rare indeed is the 5-tube auto radio, except for those 
with synchronous vibrators, and no need for a 
rectifier tube.  Most have 6-tube circuits, and many 
models had 7-tube and 8-tube arrangements, with 
push-pull audio output configurations, driving up to 
8-inch speakers.  Many of the larger speakers had 
field coils, and with only 6 volts to power the field, 
the current flow was high, often running over an 
ampere.  This meant that the average current drain for 
the radio ran from 5.5 to 7.5 amperes.  No wonder 

there are so many tales of car batteries going 
completely discharged on an evening date [6]. 
 
In the restoration process, locating replacement parts 
that are common only in auto radios will always be a 
tough problem to solve.  These include the vibrator, 
its transformer, the field-coil type dynamic 
loudspeaker, feed-through bypass capacitors, buffer 
capacitors, volume and tone controls, and the tuning 
and related RF coils, and their mechanical supporting 
parts.  Vibrators can often be repaired, if 
replacements cannot be found, and often, a different 
model vibrator can be re-mounted inside the case of 
the one that has been found completely non-
functional. Repair of a defective vibrator is limited to 
re-dressing the switching contacts inside, and 
possibly adjusting the vibration rate, especially if the 
“buzzer” contact has been overheated and re-dressed.  
Contact dressing should be done with jeweler’s files 
and aluminum oxide paper of very fine grit rating  
 
A simple vibrator (non-synchronous) is simply a 6-
volt buzzer with additional contacts on the reed 
(armature) matched to fixed (or screw-driver-
adjustable) contacts that connect to base pins.  In 
most, the armature is connected to ground, and so as 
it vibrates in its buzzer mode it alternately grounds 
the two matching fixed contacts on either side of the 
armature, which are wired to the to ends of a center-
tapped transformer primary winding.  The center-tap 
of this winding is connected to the car battery’s “hot” 
terminal, via an elaborate noise filter, consisting of 
heavy wire coils and bypass capacitors, these last-
named often looking like insulated stand-off wiring 
terminals, and the on-off switch. This is how the 
power transformer obtains a-c from the car battery: 
by switching the battery current through one half of 
the centertapped primary to one pair of vibrator 
contacts to ground, and (in the opposite winding-
sense) the other half of the primary winding to the 
other pair of vibrator contacts to grtound, alternating 

Early post-war (1046) Motorola radios , all with same 6-tube elec-
tronics, for Cadillac, Oldsmobile, and Pontiac, respectively, 
showing how control head was flipped over as required  to fit 
cabinet to under-dash space.  



Radio Age  July 2018         RadioFallFest - October 21, 2018     page 11 

this circuit about 100 to 200 times per 
second.  Since the transformer, like all 
good inductors, dislikes the abrupt 
reversals in current occasioned by the 
vibrator’s reed switching contact closures 
from one side to the other, the designers 
have added a special “buffer” capacitor, 
running from 0.001 uF to 0.02 uF in 
capacity, and rated at 1600 volts.  Its 
capacity is specially chosen to resonate 
the transformer winding at the vibrator’s 
operating vibration frequency.  Changing 
the vibrator to a different model, if made 
necessary through availability issues, or 
redressing the vibrator’s contacts, means the 
capacitor may need to be changed, best determined 
by oscilloscope monitoring of the transformer 
primary waveform.  Use a capacitor size that 
minimizes the voltage spikes while under the 
expected load. 
 
In the case of a synchronous vibrator, no rectifier 
tube will be present, and there is a second complete 
set of reed and fixed contacts on the vibrator.  Now, 
wnen the primary pair of contacts do their 
switching, alternating the direction of current in the 
transformer primary, the secondary set of contacts 
alternately ground the ends of the transformer 
secondary, whose center-tap alternately gets 
positive half-cycles of the voltage developed in 
whichever half of the secondary whose end is 
grounded by the reed at that moment.  It can be 
seen in this scheme that if one reverses the 
connections to one set of vibrator contacts, the 
transformer secondary halves will deliver negative 
half cycles as its output, rather than the positive 
half-cycles.  This would be bad for any electrolytic 
capacitors in the B+ filter system, and would keep 
the radio from working. Not many auto radios used 
synchronous vibrators, despite the advantage of 
reduced battery drain (no rectifier tube)  This 
advantage disappears if compared with a common 
vibrator-equipped set that also uses an 0Z4 
rectifier, which draws no heater current.  Both the 
0Z4 and the synchronous vibrator produce higher 
RF interference levels than do simple vibrator-plus-
vacuum-tube rectifier setups, and usually require 
more hash-filtering. 
 
The tuning mechanism will usually be found to be 
either in perfect running order or a pure disaster, 
depending on the life history of the radio.  During 
the late 40s, and 50s, many new cars were sold, and 

a good percentage of them were equipped with radios.  
These cars replaced old, worn cars and just-plain-old 
cars, which found their way to junk yards, which 
seemes to adorn suburban and rural wastelands.  Here, 
the cars were gradually stripped for parts for those 
who found some parts useful for newer or existing 
cars or for restoration purposes.  If the junked car was 
wrecked or seriously damaged and not weather-tight, 
any radio it had, as well as other components, would 
be corroded and weather-damaged.  This damage 
usually affected paper and cardboard items most, 
followed by mechanical devices that had movable 
parts, most of which corroded and became ruined.  
Unless a radio in such condition is seen to have come 
from a really rare classic car, it might be tossed, but 
check it for rarity before scrapping it.  A search 
through Sams and Rider may tell you whether other 
similar radios might have come from the same 
manufacturer, and might have the same mechanical 
devices as the one you have, so that you can expand 
the search for compatible parts.  Needing a tuner coil 
set for an Oldsmobile radio, for example, might be 
satisfied by substitution from a Buick or Pontiac radio, 
or from a different model Olds set.   
 
One of the problems in substitution of parts from other 
radio brands or models was that the car manufacturers 
switched sources for accessories like radios, 
sometimes on a yearly basis.  The rarest radios will be 
those contracted for by the car maker and installed at 
the time the car was made or ordered by the customer, 
in which case the dealer might install it, using factory 
methods.  Of lesser value and demand among car 
aficionados are “standard brands” carrying the car’s 
brand on the dash trimwork, installed by the car 
dealerbefore delivery to the customer, or by the 
customer.  Many such radios ere available with 

(Continued on page 12) 

Comparison of (L) Philco F-1942 and ® A361 chassis layouts 
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customized dash trim and dial/knob/lighting effects 
for up to five or ten makes and models of cars.  The 
differences between these two kinds of radios might 
be tremendous, the factory Ford model contracted-
for by Ford might have a cabinet or case that fits-
like-a-glove in the space allotted for it, and might 
have a subtle cabinet shape aberration that just 
allows some other accessory, like the climate-
control levers or windshield wiper crank-arm to 
pass, whereas the generic model bearing the fancy 
chrome-plated Ford logo and all, needs a handful of 
flat washers on the mounting bolts to lower the case 
enough that the accessory avoids clashing with it.  
The restorer of today won’t pay much for the 
generic model in this example.  Just because a radio 
was claimed to be dealer-installed specifically for a 
particular car make and model does not mean it is 
the model that the factory would have installed.  
Dealers often improved their bottom lines by 
cooperating with lower-priced generics that almost 
look like they belong in the car. 
 
And we cannot leave the subject of automobile 
radios without mentioning the famous Philco line of 
automobile radios made in 1942, during the height 
of the conversion fiasco going on in every 
electronics factory in the land, changing over from 
consumer goods to military weapons of war.  Philco 
found themselves fairly well-off in components, 
stampings, and trim for two models of car radios, 
but had just run short of orders from car factories 
and dealer suppliers.  But they had a surplus of 
wood radio cabinet parts (for a chairside model and 
a handsome console, both felt by Marketing to be 
hot sellers).  Searching for suitable alternate 
household radio chasses indicated that there would 
be losses in going that route, so they tried fitting a 
Chrysler car radio chassis (model C-1908 designed 
for external twin speakers) into the chairside wood 
cabinetry, and with a few minor changes, got it to 
fit.  The vibrator and power transformer were 
omitted from the car radio chassis, and an 
externally-mounted household-type power 
transformer and large speaker were fastened in the 
cabinet, and wired into the chassis.  A short wire 
antenna was stretched in the cabinet, and the model 
of the setup was A-801, a bit unusual for Philco and  
not in the standard coding, which traditionally 
started with the year, which would be 42 for this 
model. 
 
A second Philco 1942 auto radio model, F-1942 

(Continued from page 11) 
(made for Ford, but also canceled during 1942) 
yielded a quantity of chasses, and these were found to 
fit into a large console, transforming into Philco 
Model A-361 radios, broadcast band only (like the A-
801).  This model was probably better in performance 
than other Philco household radios in the same price 
range, certainly quite sensitive and selective, even 
with a rudimentary wire antenna tucked down under 
the carpet or behind some furniture.  This model 
required simply removal of the vibrator and 
substituting a suitable power transformer for the 
vibrator-transformer in the F-1942.  Both of these 
Philco radios used the original automotive radio 3-
gang ferrite-slug tuning, a bit of a mechanical 
monster which used a heavy dial-cord scheme for 
sliding the ferrite slugs through the coil spools.  
These cords are simple to re-string, but require stout 
non-metallic (woven, not laid) cord, and not ordinary 
cotton string or cord.  Cabinets for these two Philcos 
are well built, and a complete restoration of a Model 
A801 (which uses the Chrysler C-1908 radio chassis 
is shown on the web [7].    
   
End Notes: 
[1] BC-DX is slang for broadcast band long-distance  
reception, usually attempted at night.  
[2] General Motors cars usually used Delco-Remy 
electrical systems and used a 6-volt battery whose 
negative terminal was grounded to the automobile 
frame. Most Ford- made cars used a battery whose 
positive terminal was grounded.  Chrysler cars 
varied, as did Packard, Studebaker, Nash, Willys-
Overland, and many other brands  After all cars 
changed over to 12-volt batteries, all used a negative 
ground connection. 
[4]  Cars with metal bodies had a large opening in the 
roof, simply because the deep-draw sheet-metal 
presses of the time were of insufficient size to press 
the entire car top in one piece, necessitating making it 
in two to four stampings with a large hole left in the 
center.  This hole was then framed and covered with 
an asphalt-treated stretched- canvas top. 
[5] Of course, in heavy traffic situations, electrical 
and magnetic interference could be generated by 
other nearby vehicles, especially large trucks. 
[6] I can recall my uncle Hamilton’s Ford suffering a 
complete battery discharge as he listened to the Joe 
Louis-Billy Conn boxing match on his car radio. 
[ 7 ]  S e e  h t t p s : / / s i t e s . go o g l e . c o m / s i t e /
philcoa801chairside/ 
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The Old Equipment Contest at MAARC’s 2018 RadioActivity convention was marked by an extraor-
dinary turnout of well over 100 exhibits, all of high caliber, a factor which taxed the fortitude of the 
three judges.  It was simply one great exhibit after another, with no categories left wanting.  In this 
listing are the intra-category ratings of first, second, and third places, with duplicates in the event of 
tie scores on the judges’ ratings sheets.  Separately rated were Best In Show, Historical Merit, and 
Preservation Awards.  The attendees at RadioActivity 2018 also named a winner of the People’s 
Choice Award, selected through submitted ballots. 
 
Category 1: Westinghouse Radios pre-1930 

1st – Gary Alley, Radiola Super-Selective Combination 
2nd – Dan Sohn, Westinghouse Receiver Equipment(Historical Merit Award) 
3rd – Bill Goodwin, Westinghouse RC 
 

Category 2: Westinghouse Radios post-1929 
1st – Tom Shearer, Westinghouse H-447T4 plastic table radio 
2nd – Roy Stehlik & Joanna Fabro, Westinghouse WR-222 wood tabletop radios 
3rd – Jon Hall, Westinghouse WR-100 mini-tombstone radio  
-  

Category 3: Westinghouse Ephemera 
1st – Dave Rossetti, Westinghouse Tubes, caddies, and boxes 
2nd – Eric Stenberg, Paris contest brochure 
 

Category 4: WW II Radios (1938-1940) 
1st - Roy Stehlik & Joanna Fabro, Zenith 7S558 console radio 
2nd – Bill Goodwin, RCA 66X Catalin radio 
3rd – Eric Stenberg, Crosley Morale radio 
 

Category 5: Battery Radios including transistors sets 
1st – David Willenborg, Arthur Lynch Radio (Preservation Award) 
1st – Robert Lozier, Radiola M55 radio 
2nd – Charlie Wilson, Federal 61 with antenna and horn speaker (People’s Choice Award) 
3rd– Bill Goodwin, Harper transistor radio 
 

Category 6: Table-top radios of the 1930s 
1st – Geoff Shearer, Emerson Model 45 (beauty) 
2nd – Eric Stenberg, Silvertone 6320 wood table radio 
 

Category 7: Vintage Hi-Fi & Audio equipment 
1st – Gary Alley, Travis Tapak tape recorder 
2nd – Geoff Shearer, Heathkit AR-1515 
3rd – Domi Sanchez, Bell & Howell amplifier 
 

Category 8: Paired Radios; same chasses, different cabinets 
1st – Willie Sessoms and Geoff Shearer, General Television 520s 
2nd – John Begg, Granco 601 & Sylvania 9000FM                                      continued next page 

RadioActivity-2018 Old Equipment Contest Scores 
Compiled by Geoff Shearer, Contest Chairman 
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3rd – Eric Stenberg, Airking Model 4s 
 

Category 9: Speakers and Headphones 
1st – Gary Alley, Dictograph speaker 
2nd – Bill Goodwin, Music Master speaker with spruce bell 
2nd – Buford Chidester, SplitdorfConetone 
3rd – Charlie Wilson, Stewart Warner Dancing Ladies 
 

Category 10: Blue Radios (Paul Farmer Memorial Category) 
1st – Geoff Shearer, Stewart Warner Navy Blue and Gold 
2nd – Eric Stenberg, Sonora 627 
3rd – Bob Masterson, Olympic portable radio 
 

Category 11: Patriot Radios (red, white, and blue) 
1st – Geoff Shearer, Emerson EP-405 chest 
2nd – Bill Goodwin, EP-406 
 

Category 12: Advertising 
1st – Rod Matzko, Westinghouse ads 
2nd – Geoff Shearer, Radiotron Doll display 
3rd - Roy Stehlik & Joanna Fabro, Philco dealer brochure and GE clock radio advertisement 
 

Category 13: 1950s and 1960s tube radios 
1st – Jon Hall, Hitachi WH-667 
2nd - Roy Stehlik & Joanna Fabro 
3rd – John Begg, colorful Emerson radios 
 

Category 14: Open 
1st – Robert Lozier, Oriole & Cascade battery radios (Best of Show Award) 
2nd – Bill Goodwin, F.B. Chambers & Co. with loose coupler 
3rd – Joe Koester, Foreign Radio display 

( continued from page 13 ) 
Category 8, continued 

A couple candid shots of randomly chosen entries at the OEC-2018.  Left: Gary Alley’s Travis Tapak 
tape recorder; Center: Robert Lozier’s centerpiece Oriole radio of his Best-in-Show display of Win-
ther Kenosha technology; Right: John Begg’s multi-colored Emerson radios. 
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Antique Radio Repair :   30 
years experience in repair of 
antique radios and tube equip-
ment.  Reasonable Rates.   Jay 
Forbes, 21128 Stonecrop Pl, 
Ashburn, VA, 20147. 703-729-
9432. Email: jfradio@aol.com; or 
web: www.jfradiorepair.com 
 
For Sale: 
 Photocopies of DOD publication 
on tube tester Models I-177, I-
177A, I-177B, and socket adapter 
MX-949/U (the external plug-in 
unit for testing transmitting and 
other tubes with sockets not in the 
I-177). 20-page 8.5 x 11 document 
contains instructions for these tube 
testers and the adapter, schematic 
and other info, and test data for 
many more tubes than are listed in 
the small book in the lid. $8 
postpaid in U.S.A. All proceeds 
benefit the Museum. Check 
payable to NCRTV Museum--mail 
to NCRTV Museum, PO Box 1809, 
Bowie, MD 20717. Or, order at 
ncrtv.org and pay via Pay Pal. 
 
 

Wanted: 
Geiger Counter aficionados – I 
would like to correspond w/ 
members interested in 40’s to 50's 
vintage Geiger Counters. I’ve 
managed to repair a couple of ‘em, 
including one made by HEATH, and 
would be pleased to discuss the trials 
and tribulations encountered. Please 
e-mail, snail-mail or telephone! 
 
Stephen Imms  
6035 E. Pine Crest Ct, Cornville, AZ 
86325; 928 852 0881; Email 
steveimms@cableone.net 

 
For Sale:  Reproduction faceplates 
for Philco, various brand repro 
escutcheons, pointers, clock radio 
knobs, dial lights, rubber grommets, 
washers, bushings, and much more. 
Ear ly publicat ions on  CD, 
electronics books, etc. Go to 
www.RenovatedRadios.com to see 
the full selection of radio parts. 
Don’t do  Internet? Call Ed at (586) 
876-9802 (Leave a message); Ed 
Schutz, Renovated Radios, LLC 
blacksmith@renovatedradios.com 
 

WANTED: 
Wanted: Audio magazine January 
1987, any condition. Cash paid. 
John Okolowicz, (215) 542-1597, 
john@grillecloth.com.  
 
Wanted:  Person who bought a 
Knight-Kit T-60 60-watt AM-CW 
Transmitter at RadioWinterFest-
2018.  I have found the manual, 
marked up by whoever built it, with 
some component value changes and 
other helpful notes. 
Please contact me, Vic Velelli, at 
vele.vic46@gmail.com  

 Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

Obituary 
 

We are saddened to receive notice, 
from his daughter, that MAARC 
member Alfred Corbin died, in 
early June, at the grand age of 91.  
Al was a WW2 Navy veteran in the 
Pacific theater, worked at ERCO 
(with this editor) in the early 1950s, 
and .restored radios from that time 
‘til his passing. MAARC extends 
sincere condolences to Al’s family 
and friends. 

( 
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MAARC Your Calendar! 
 

Sun., July 15 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Program: Dave Rossetti: Matching tubes,  
Display Table: TBD. 

Sun., Aug. 19 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Program: Dave Rossetti: Matching tubes,  
Display Table: TBD. 

Sun., Sept. 16 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:00.  Program: Dave Rossetti: Matching tubes,  
Display Table: TBD. 

Sun., Oct. 21 RadioFallFest-2018, MAARC’s autumn swap-meet, picnic, 
and auction.  Held at the Davidsonville Family Recreation 
Center (Map on p.2).  Gates open at 7:00AM; Flea 
marketing underway at 8:00 AM;  Boy Scouts offer 
breakfast and lunch;  Auction starts at noon (but at 11:00 
am if it rains); auction check-in 9:00 am until 30 minutes 
before auction start. 
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