
 

A HOT-CHASSIS RADIO DĖJÀ VU  
ALL OVER AGAIN* 

BY ED LYON 
During the “Golden Age” of radio there were a number of radios designed with what today would be considered 
a lethal flaw: the chassis, parts of which were exposed to a curious user in most cases, was connected electrically 
to one of the power-line wires.  Now we all know that one of these wires is considered “hot,” meaning its voltage 
level is high with respect to the earth (and to the framework of most domestic major appliances, the house plumb-
ing, and the metal parts of  electrical outlets).  Were the radio designers aware of this?  Of course. But their jobs 
swung on saving manufacturing costs—at any cost.                       *With apologies to the late Yogi Berra 

I  spent my most impressionable years (high 
school, of course) on a small farm in western 
Pennsylvania waiting for the war to be finally 

over, so our family could 
get the homestead back 
into the Duquesne Light 
Company queue for 
“getting electrified.”  My 
father and I had spent most 
of the summer of 1945 
w i r i n g  o u r  p l a c e , 
r ebu i ld ing  a  s ton e 
springhouse (and adding an 
electric pump inside), 
putting lights in the barn, 
woodshop, and garage, and 
installing an electric water 
heater in the cellar of our 
home.  All the relevant 
appliances like water 
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heater, light fixtures, junction boxes, duplex outlets, 
and switches had started becoming available for 

farms during late 1944, 
and in the spring of 1945, 
Romex and BX house 
wire was starting to show 
up at the hardware stores.  
At the steel mill where 
my father worked, they 
w e r e  n o  l o n g e r 
exclusively making 
artillery shells, but had 
returned two of the shell 
production lines to the 
manufacture of seamless 
pipe for the oil industry.  
As a result, scrap 
seamless pipe, an 
inevitable byproduct of 

(Continued on page 3) 

Some of the most expensive collectable radios 
have the Hot Chassis Syndrome. Fada L-56. 
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A BOUT MAARC and RADIO AGE. Radio Age became the 
monthly newsletter of the Mid-Atlantic Antique Radio Club in 

June 1994. Prior to that date, the MAARC Newsletter and Radio Age 
were separate publications. 

Subscription to Radio Age begins with the next available issue after 
the membership application and dues are received. Dues are $24per 
year in the US, $36 in Canada, and $60 elsewhere, all payable in 
US dollars. Two-year, three-year, and life memberships are 
available; contact the Membership Chair . All checks are payable to 
MAARC and, for new members, must accompany the membership 
application, which is available from the Membership Chair or the 
MAARC website (www.maarc.org). If you change your mailing 
address, email, or phone number, please notify the Membership 
Chair immediately so corrections can be made to Radio Age’s 
mailing list. The Post Office will not forward your newsletters. 

Back issues of the MAARC Newsletter from Vol. I, No. 1 (August 
1984) and most issues of Radio Age from Vol. 1, No. 1 (October 
1975) are available for $3.50 each postpaid from the Membership 
Chair. 10 percent discount on orders of 12 or more back issues and 
15 percent on orders of 60 or more back issues. Make checks 
payable to MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC format, 
preferably via email or on a CD or flash drive, in MS Word, Word 
Perfect, Wordpad, or RTF format, without fancy formatting, 
because the editors will have to modify it anyway. Photographs, if 
hardcopy, should be high quality black and white or color. Softcopy 
graphics files should be in TIFF or JPEG formats; contact the 
editors for further guidance. Send your submission to either editor 
and include your name, address, phone, and email. 

MAARC MONTHLY MEETINGS. Most months MAARC 
meetings are held at the Davidsonville Family Recreation Center, 
3789 Queen Anne Bridge Rd., Davidsonville, MD (map below). 
From U.S. 50, take MD 424 south for 2.5 miles. Turn right on MD 
214 for 0.6 miles, and angle left on Queen Anne Bridge Road for 
1.1 miles. The entrance will be on your left. April and December 
meetings are usually held at the Sully Station Community Center in 
Northern Virginia. Check the calendar on page 16 for details. 

                     

The entire contents of this publication are copyright ©2014 Mid-Atlantic 
Antique Radio Club, unless specifically marked otherwise on each article. 
Generally, all articles in Radio Age may be reprinted, provided specific 
permission is first obtained from a Radio Age editor (and the copyright 
holder, if not Radio Age) and full credit is given. 
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seamless pipe manufacture, 
was sporadically available, 
and Dad bought 22-foot 
lengths of 4-inch pipe that 
served as utility poles 
running to the springhouse 
and barn, even if they had 
“flaws” deemed fatal in the 
oil industry; most such 
flaws were detectable only 
by X-ray. 
 
We were ready for electric 
power by the time the 
school year started in 
September 1945, but 
Duquesne Light Company 
was not.  A month or so 
before that they installed 
the poles running the 
quarter-mile from the 
county road to our front 
yard, but did not have the 
wires or insulators installed 
for another 14 months.  We struggled along during 
that time with the gradually-failing 32-volt Delco 
engine-generator and battery set.  We had bought it 
from someone else when they got power in early 
1944, and its 16 glass lead-acid batteries were slowly 
becoming useless, the bottoms about an inch deep in 
sulfate sludge.  This meant the Delco engine had to 
run any time we needed more than a light or two 
operating for more than a half-hour.  Neither the 
springhouse pump nor any other machinery (except 
Mom’s washing machine) was equipped with a 32-
volt d-c motor, so the list of daily chores continued to 
include carrying water to the house and barn every 
day, filling lanterns, hand-grinding grain for 
ourselves, the cows and chickens, and cutting 
firewood, no matter what season of the year it was.  
We were given somewhat false hope in the spring of 
1946 when trucks came down our lane with reels of 
wire and linemen, but it was the Bell Telephone crew, 
and we were getting phone service, using those empty 
poles the power people had installed.  At least we had 
a phone, even though it was a party line (with 21 
subscribers on the same line). 
 
But power came at last, and we were ready for it.  
The old Victor Radiola R-32 radio that had been used 
as a piece of inert furniture for the previous ten years 
was plugged in, switched on, and it came to life as if 
it had never been shut down.  And I started 

(Continued from page 1) 

immediately to design “socket-power”-fed power 
supplies for my three or four good home brew 
receivers that had been powered by either the Delco 
batteries, the tractor battery,  or home-made series 
strings of jelly-jar/vinegar cells that lined up on 
Mom’s canned-goods shelves in the cellar.  I had 
been scrounging parts for two or three years, first in 
local “dumps,” then while going to high school in 
town, at Sears Radio Department or Panek’s Radio 
Shop. Those were two sites where I spent noon hours 
and that daily hour between the end of school classes 
and the time the public transit bus made its 4:30 pm 
run out through the countryside to our neighborhood.  
At both shops they let me replace filter capacitors 

(Continued on page 4) 

This is Fada’s own schematic drawing of the L-56 Catalin radio, showing, 
center-bottom, the on-off switch connecting the chassis to the power line. 
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the wire would be connected to the opposite 
receptacle contact.  After that he again stuck the brass 
electrode into the ground in the lawn, and 
immediately ten or fifteen huge night-crawler 
earthworms came up out of the lawn moving at 
breakneck speed to get away from the electrified 
zone he had created. 
 
The lesson here was simple: one wire of the power 
line provides a nasty high voltage with respect to the 
earth, and that could mean that in a hot-chassis radio 
the chassis might be at that same high voltage with 
respect to my radio workshop (cellar) floor, which 
was earth.  Panek took his trusty Weston volt-ohm-
milliameter and stuck its black probe into the ground 
and touched the red probe to the brass spike on the 
2X2 stick and the meter read 115volts a-c.  That little 
experiment and several accidental shocks over the 
next year and I learned to respect the power line, and 
from then onward I had very little regard for the 
design of radios and test equipment that had “hot 
chassis” construction.  I abandoned the plan to make 
up ac-dc power supplies for those two-and three-tube 
sets of mine, and resolved to wait ‘til I had one or 
more good power transformers.    
 
Today, when restoring ac-dc radios, I occasionally 
run across a hot chassis type, but most ac-dc sets use 
the “hot bus” method in which they tie all the B- 
connections (and, of course, one side of the power 
line, via the on-off switch) to a separate wire that is 
insulated from the chassis, and then connect that 
wire, by way of a modest-sized capacitor (and 
sometimes a resistor in parallel with the capacitor), to 
the chassis [1].  The sizes of the capacitor (and 
resistor, if used) are such that the maximum current a 
person would conduct through his or her body, if 
touching both the chassis and Panek’s back-yard (or 
our cellar floor) at the same time, would be about 1 to 
3 milliamperes, which might tingle, but will not hurt. 
 
But those ac-dc sets with the hot chassis – they are a 
real problem for restorers.  You hate to have to go 
through the circuit and lift every ground lead from 
the chassis and re-wire it to a B-minus-bus and then 
add the capacitor and resistor, but you really hate to 
return the set to its original lethal condition, because 
you never know who will someday own the set and 
try it out.  Most of these radios will have been made 
during the early part of the ac-dc revolution (making 
radios cheap enough for the Depression-impacted 
masses).  It would be nice to believe that at some 
point, maybe in the later 1930s, designers began to 

(Continued on page 5) 

that had been diagnosed as leaky or dried out, and do 
tube testing.  My parts bin eventually contained many 
used resistors and condensers, a few coils and tube 
sockets, a couple old chassis, but no power 
transformers.  So my power supply project got off to 
a slow start.  But I had got about a dozen or so old 
(mid-30s, as I recall) issues of Radio-Craft and Radio 
News from a cousin, and these had plenty of repair 
articles, many dealing with ac-dc radios.  My 
interests had been in Doerle and similar one- and two
-tubers that were easy on batteries. 
 
In the repair shops (Sears and Panek’s) we ran across 
some ac-dc radios, but most of the repair jobs 
involved older sets with their heavy power 
transformers and paper filter capacitors.  The ac-dc 
sets intrigued me and I went over the schematics 
again and again, marveling at the simplicity and 
cheapness of the whole power system in these radios.  
My need for power supplies for my good home-brew 
radios (on wood breadboards), plus my utter lack of 
good power transformers, persuaded me to plan to 
make a couple ac-dc power supplies for B+ power, 
and then possibly change the radios’ tubes to heater-
cathode types and run the heaters on the resistor-
loaded power line as well.  Just like those Philcos, 
Emersons, and Silvertones that were “ac-dc” rated.   
 
Some magazine articles mentioned the need for 
“isolation transformers” when servicing these sets.  
Sears did not have an isolation transformer on the 
bench, but Panek did, and when I asked him about it 
he showed me how to use one to separate the radio 
power circuit from the “earthed” Duquesne Light 
Company grid.  He brought up a small Emerson radio 
that had a “hot chassis,” and he pointed out the direct 
connection from one of the power line wires to the 
radio chassis when the radio was switched ON.  He 
then gave me a vivid demonstration of the way the 
power line was “earthed,” his term for “earth-
referenced.”  Here he took a single piece of insulated 
wire about 20 feet long, soldered one end to a brass 
rod he had stapled to a stick of 2X2 lumber, and 
connected the other end of the wire to one blade of a 
regular power plug.  He took the wooden stick with 
the brass spike on the end out the back door, strung 
the wire back through the doorway and plugged it 
into the wall receptacle.  We went outside again and 
he carefully picked up the wood stick and jabbed the 
brass rod end into the ground in the tiny patch of 
lawn he called his back-yard.  Nothing happened.  He 
told me to turn the plug over and plug it in again so 

(Continued from page 3) 
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line hot wire, connected to the “high” end of the 
radio’s string of vacuum tube heaters (wired in 
series), the last tube in the string then having its 
heater terminal connected to chassis.  This makes the 
chassis “somewhat hot” at switch-off, but safe at 
switch-on. 
 
What is “somewhat hot,” you ask?  Well, depending 
on the tube complement of the radio, the maximum 
current your body would carry if you grabbed the 
chassis with one hand and a water faucet or other 
grounded thing with the other hand, would be 150 or 
300 milliamperes [2].  The insidious thing here is that 
the level of current through the human chest that 
causes ventricular fibrillation in the heart is about 70 
to 200 milliamperes.  If defibrillation is not 
administered within a minute or two, the result is 
usually fatal.  So forcing the chassis to be connected 
to the neutral wire at switch-on is about as bad as 
forcing it to be connected to the hot wire.   The only 
real fix is to re-wire the radio’s on-off switch so it 
interrupts the hot wire, and not the chassis 
connection, and then use a polarized plug. [3]  Now 
the only drawback is that the radio will probably trip 
a GFCI circuit breaker (like you have on the patio, 
near the bathroom sink, in the garage, and in many 
other places in the modern home) if the chassis finds 
a path to earth, like through your body (but it may 
just tingle). 
 
It is very likely that given the post-war level of 
consumer sophistication (translation: willingness to 
call a lawyer and sue somebody), radio manu-
facturers consciously avoided the dangers of using 
the hot chassis hookup.   Added to that measure of 
consumer safety there was the concurrent transition, 

(Continued on page 6) 

get concerned about 
consumer safety, and 
came up with the B-minus
-bus that eventually 
dominated the ac-dc 
design catalog.  In fact, 
though, many designers 
had these concerns all 
along, but were ordered to 
cut costs, even by a few 
cents per radio, and the 
extra parts plus the labor 
to install them rather than 
solder component leads 
directly to the chassis 
represented a margin by which a competing company 
might take away a company’s sales of a particular 
model.  When a radio model did come out having the 
B-minus-bus rather than the hot-chassis, the 
managerial staff then made sure the advertisements 
for this new model breathlessly emphasized the 
technological breakthrough (the hot-bus replacing the 
hot chassis) that had consumer safety as its goal. It 
would not be until the second world war that nearly 
every radio made had been relieved of the hot chassis 
syndrome, yet many magazine articles continued to 
show the budding radio enthusiast how to make little 
test instruments, phono oscillators, and other 
experimental breadboards using the most dangerous 
of hot chassis hookups, those where the entire ac-dc-
powered device is in a metal cabinet tied to the hot 
chassis. 
 
It may seem tempting to simply be careful always to 
insert the radio power plug into the wall receptacle 
with an orientation that results in the power line 
“neutral” (which is always securely connected to 
earth at the power entry point in the home) being 
connected to the radio chassis at switch-on.  In fact, 
most power extension cords and appliance cords have 
one blade of the plug made much wider than the 
other, to identify which is the “neutral” (the wide 
blade) and which is “hot” (the narrow blade).  The 
receptacles throughout the modern home are also 
polarized in this way.  But an insidious problem 
persists as most hot-chassis radios are wired.  The 
power on-off switch in these radios connects and 
disconnects a power-line wire to and from the 
chassis.  By forcing that power-line wire to be the 
neutral, then when the radio switch is ON, the chassis 
is safely at ground or earth potential, and the radio is 
safe.  But when the radio switch is OFF, the power-

(Continued from page 4) 

This is a section of the L-56 schematic showing the power line connections to 
the chassis: one power-line wire runs to the chassis via the on-off switch; the 
other wire runs to the chassis via the string of tube heaters (filaments [sic]). 
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by small nylon “speed-nuts.” The two chassis are hot 
– but separately so:  One is tied to the power line 
when the set is switched ON, the other is tied to B+ 
(+125 volts d-c).  Not even an isolation transformer 
will save the technician working on this radio.  
Here’s how I stumbled onto this set. 
 
At RadioActivity-2014, a lady approached my table 
where I was setting up to present my “Radio Repair 
Clinic.”  She carried a shopping bag and asked if 
there was anybody here who could repair her old tube
-type radio.  She had asked around and several people 
pointed my way, possibly assuming I might use her 
radio as fodder for the clinic talk.   I told her I could 
take the radio and haul it to the next club meeting, 
about a month off, and get it to Jay Forbes, our most 
popular repairman, for an estimate or repair.  I asked 

(Continued on page 7) 

slowly at first, but more completely 
beginning in about 1960, from the 
use of tubes (running at lethal 
voltages) to transistors (which 
usually operate at low voltages).  By 
transitioning to solid state devices 
that operate on much lower voltages 
(and higher currents) than tubes, the 
simple ac-dc hookup of using 
resistors to drop the 120-volt line 
voltage when required became highly 
inefficient.  As a result, power 
transformers again became necessary, 
and the power line wiring never 
showed up in the radio’s functional 
circuitry.  To show just how well the 
users and repair-persons are protected 
from lethal shock in most electronics products after 
the 1960s, just examine any old desk-top computer 
tower. Take off the covers and it is obvious that the 
highest exposed voltages in the cabinet are at 5- and 
12-volt terminals; all power-line terminals are hidden 
inside metal-shielded containers and are under plastic 
covers, lest probing fingers touch them.  It really 
takes effort to get a shock from most gear made in 
these recent times.  Chalk one up for the designers, 
and we can hope their efforts were not entirely out of 
fear of being sued.  
 
So, all the above having been said, imagine my utter 
amazement at finding, in June 2014, a 1969-model 
table radio with a hot chassis.  Wait – it gets better:  
….a 1969-model table radio with a hot chassis that is 
completely solid-state;  a Zenith, no less.  Hold on, 
I’m not through describing this gem:  It has two 
separate steel chassis inside, isolated from each other 

(Continued from page 5) 

 
FOR THE RECORD: 
 
The August 2014 meeting of the Mid-Atlantic Antique Radio Club.took place at Davidsonville on 17 August, 
with about 45 members present.  A lively Show-’n’-Tell arranged by Willie Sessoms (and featuring one of his 
novelty radios) showed a typical Bendix automobile part illustrating Brian Belanger’s recent feature article in 
Radio Age on Bendix Corp, as well as Geoff Shearer’s plexiglas radio cabinet grill-cloth replacement, Rod 
Matzko’s restored “junk-box” Zenith radio, another Zenith radio, Model Z434W, described in this issue,  and a 
testing box for testing tail-warning radars as the technician walked along the flight line when the planes carrying 
that radar were ready for takeoff (each radar would sound its alarm in turn as he walked along).  
 
Then Domi Sanchez presented a panel of MAARC members who have had experience in radio cabinet restora-
tion, gave each a set of questions, and let them entertain the crowd with impromptu answers and opinions on 
restoration.  There was very little profanity, and no fisticuffs, so upon their conclusion, Brian Belanger con-
ducted his usual sparkling auction.  Proceeds were not available in time for this issue to go to press. 

Zenith Z434W table-model radio made in 1969, a hot-chassis set. 
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at what maximum dollar figure she would entertain 
estimates, and she said, “…perhaps $50 or 
thereabouts.”  I noted the amount and took her name 
and address, thinking we could get the radio back to 
her via one of our Baltimore club members after Jay 
fixed it (or returned it un-fixed if his estimate was too 
high).  The lady added that she had taken it to an 
appliance repair place and they said they could not fix 
it, because they no longer had tubes, and it probably 
need a tube. 
 
I got the radio home and took my first look at it.  The 
front panel announced it was “solid state.”  This was 
either a sales gimmick, or the lady and her repairman 
were mistaken about this being a tube-type radio.  
Curious, I removed the rear cover (eight wood-screws 
and four sheet-metal screws), a heavy pressed-wood 
panel with a metal screen in it for ventilation, and 
there it was, a printed-circuit deck on the main 
chassis, and what looked like a vertical chassis wing 
on each end of the main chassis.  The tuning gang 
capacitor was mounted on the left-hand wing (as seen 
from the back), and there was some point-to-point 
wired circuitry on the right-hand wing (no circuit 
board there). There were transistors all over the main 
chassis, and a separate power transistor mounted on 
the right-wing chassis; the radio was actually all solid
-state, making the appliance repair guy.  Somewhere 
there had to be a power transformer to cut the line 
voltage down to the 10-to-20 volts usually used to 
feed  transistors.  Only one transformer in sight, and it 
had leads running to the loudspeaker voice coil – that 
had to be the audio output transformer.  Removing 
about ten more screws and the three front-panel 
control knobs allowed removal of the chassis from the 
cabinet and its captive loudspeaker, whose leads I 
unsoldered.  That’s when I saw that the right-hand 
vertical chassis wing was a separate chassis, bolted to 
the main chassis with screws and nylon Tinnerman 
nuts, keeping the two chassis from actually touching 
each other, by about a sixteenth of an inch gap. 
 
The power wiring was straightforward, looking like a 
page out of a 1936 hot-chassis ac-dc radio, except that 
the rectifier was not a 25Z6 or 35Z5 tube, but a 
1N4006 silicon diode, and the first stage of filtering 
was with a 150-µF, 160-volt capacitor.  I asked 
myself how the heck they were going to get the 
resultant 125 or more d-c volts down to what the 
transistors needed.  My reasoning was that in a table 
model set they must provide of the order of 1 to 5 
watts of audio, and that means 200 to 750 

Continued from page 6 

milliamperes of, say, 20-volts of d-c for the audio 
output stage, or the equivalent, assuming perhaps 
35% efficiency for the single output transistor (that 
had to be running class-A).    Dropping the line volt-
age to my (assumed to be required) 20 volts using 
resistors alone (since I saw no transformer) at 750 
milliamperes would make enough heat to warm the 
room considerably, so how did they do this? 
 
Answer came when I traced the schematic from the 
wiring of the two chassis and did the calculations of 
voltages reached at each stage of resistor-capacitor 
filtering in the ac-dc power supply.  They ran their 
output n-p-n transistor at +125 volts d-c on the 
collector, about +15 volts on the base, and nearly the 
same on the emitter.  These are the kinds of voltages 

(Continued on page 9) 

Rear view of Z434W radio (above), showing ventila-
tion screen and FM antenna device, a metal clamp 
coupling the FM input to the power cord. 
Rear cover removed, the main chassis plus its two 
vertical wings are seen below, 
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attending members and guests will get to participate 
in the best Radio event at the lowest total event cost 
per attendee available anywhere. 

P 
ICTURES Found! 

Some time in the past these pages discussed 
the ACF Electronics Company’s activities in 

a former National Bureau of Standards project called 
“Tinkertoy.”  The idea was to make up integrated cir-
cuits on ceramic wafers that were stacked up and in-
terconnected by a group of twelve vertical wires, 
three to each side of the square wafers.  The stacks of 
wafers would be mass-produced and would represent 
“standard” circuits that could be cherry-picked to 
make up radios, television circuits, amplifiers, com-
puters, and the like.  To illustrate this technique, ACF 
made up some sample radios and a full television set, 
all this in the mid 1950s. 

Here are two views of a sample radio, showing front 
and back, with the radio housed in a transparent 
plexiglas case. 

R 
ADIOACTIVITY-2015 Pre-
view: 
Good news from the 

MAARC Board, and many thanks 
to Steve Hansman for his untiring 
efforts to get us a very good deal for 
RadioActivity-2015.  We’re all set!  
Got the hotel contract in hand, and 
here’s what we have, so far: 

 
Dates: Thursday afternoon, June 25, 2015 through 
Saturday afternoon, June 27, 2015 (Yes, we realize it 
conflicts with local ARRL Field Day, but it’s the only 
dates we could get, and we may try to get a couple 
hams to set up a relay from the RadioActivity meet to 
one or more Field Day sites, and work some contacts 
from our meet.) 

Place: Timonium, Maryland, Holiday Inn (Second 
northbound exit off Interstate 83 north of the Balti-
more Beltway, I-695).  Full details and map later this 
year. 

Theme: Radios from Upstate New York.  This means 
all of New York State outside of NYC and Long Is-
land.  There must have been 8 or 10 radio manufac-
turers represented in this broad location, G.E., Colo-
nial, Federal, and Stromberg-Carlson come to mind 
immediately. 

O.E.C : The Old Equipment Contest will feature cate-
gories representing each of the main companies mak-
ing radios in the region, several open categories, spe-
cial audio and ham categories, and all the standard 
categories, as well.  The OEC room setup will be 
nearly twice the size it was this past meet. 

Friday Banquet:  The banquet will be far more 
dressed-up than last one, and the hotel rooms will be 
plentiful and at a real bargain price. 

Seminars: Finally, great seminars with the experts at 
the podium, guaranteed.  Watch these pages for news 
on this front during the next several months.  

Costs: The board was assured that with the favorable 
hotel cost arrangements secured by Steve Hansman, 

Tidbits 
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one would expect in a tube-type radio, using a 50L6 
output tube.  So here was a rare high-voltage 
transistor that made its 5 watts audio using with about 
125 milliamperes peak collector current, not the usual 
200-750 milliamperes as in ordinary low-voltage 
transistors.  The rest of the radio’s transistors did run 
on 12 to 15 volts d-c, at a few tens of milliamperes, 
easily obtained by voltage-dropping resistors.  This 
radio needed a new filter capacitor, a resistor, and a 
new pilot lamp [4], and it was good to go.  I did all 
the checking of it by using my bench isolation 
transformer, and I stayed clear of that second chassis 
– the one connected to the collector of the output 
transistor, which was at +125 volts d-c with respect to 
the main chassis, itself firmly connected to the power 
line when the set was turned on.  This death-trap of a 
radio is a Zenith Z-434W, dating to 1969, based on a 
newspaper store ad of that period.  
 
The only redeeming feature was that the whole 
chassis combination was deep inside a wooden 
cabinet that had no exposed portions of the chassis 
available for fingers or hands to touch.  Even the 
plastic control knobs were captivated to their steel 
chassis-connected shafts with C-springs which 
resulted in about 40 pounds required pull for knob-
removal.  So an ordinary level of effort would not 
succeed in getting a person in contact with this 
chassis – either chassis – but small children are 
capable of extraordinary effort in satisfying their 
curiosity.  Things could easily be poked through that 
rear ventilation screen, for example.  I still marvel at 
this foolish design. 
 
Circuit-wise, the radio operates on AM and FM, with 
a separate switch setting for FM-AFC, which seems 
to work well.  It has 7 transistors and a pair of 
germanium diodes for the ratio detector, plus the 
1N4006 power rectifier.  The audio quality is quite 
good, with that heavy 7-inch speaker. 
# # # # 
 
End Notes: 
[1] Most “hot-bus” radios use a capacitor of about 
0.047 to 0.1 µF at 400 volts rating (or higher) and 
sometimes a shunt resistor of about 220K ohms. 
[2] For most older radios, using tubes like 6A8, 6K7, 
6Q7, 43 (or 25L6), 25Z5, or the like, heater current is 
300 mA; more recent sets use 12SA7, 12SK7, 
12SQ7, 50L6 (or 35L6) and 35Z5, or the like, 
running at 150 mA heater current. 

(Continued from page 7) 

[3] The polarized plug assumes, of course, that the 
receptacle into which it is plugged is wired per 
requirements of the National Electric Code, the wide 
blade being the “neutral,” the narrow blade being the 
“hot,” and the round offset pin being “ground.”  
Many small appliances, including most radios, omit 
the round “ground” pin, and employ a two-wire 
power cord. 
[4]  The pilot lamp was unmarked as to type, but was 
fed from the 120-V a-c line with a 2250-ohm voltage-
dropping series resistor, so that the replacement had 
to be rated at 60 milliamperes draw.  I found one in 
my “Strange Parts” box. 

This is a blow-up of the lower right corner of the 
previous illustration (page 7).  The arrow points to 

the almost unnoticeable gap between the main 
chassis of the Z434W and the right-wing chassis, 
which serves as the heat sink for the output tran-
sistor.  About 125 d-c volts exists between these 

two chassis.  The hole in the chassis is for insert-
ing a long socket wrench to install or remove one 
of the six hex-head screws attaching the chassis 

to the interior wood partition in the cabinet. 
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During the six-year-long British involvement in World 
War II, Section 6 of Military Intelligence, called MI6 
(whose existence was never formally acknowledged 
until the 1990s) or SIS (for Secret Intelligence Ser-
vice), became best known for its work breaking the 
Enigma cipher system of the Germans, and helping to 
break the Japanese codes as well.  For that work, SIS 
had formed a cover organization called Government 
Code and Cypher [sic] School (GC&CS).   On the 
other side of the Intelligence coin SIS was also active 
in running their own agents and passing information 
and instructions to underground agents in mainland 
Europe.  In addition to SIS or MI6, there were the In-
telligence services of several other countries, notably 
Poland, Holland, and Czechoslovakia, operating in 
exile in England, and these services were also using 
radio techniques to maintain communications with 
their cohorts on the continent.   As in most govern-
ments, more than one organization often competed in 
carrying out a task such as spying or facilitating spy-
ing.  In Britain, the Special Operations Executive 

(SOE) also ran spies, and began outfitting them with 
radio gear, including some of the same gear as SIS 
were developing, but the SOE radios seem to have 
mostly dated after the SIS equipments in this article 
were developed. 
 
The Communications Section of SIS (Section VIII) 
was established for the war’s duration at Whaddon 
Hall, a manor in Buckinghamshire in the village of Lit-
tle Horwood.  There, under Brigadier Richard Gambier
-Perry, was set up a small radio design and construc-
tion workspace, testing laboratory, and trial fields, as 
well as a school for training agents in the use of their 
products: spy radio transmitters and receivers.  In this 
small laboratory-like setting the engineers and techni-
cian produced about 12 or 13 different agent radio sets, 
one of which became known as the Paraset, described 
briefly in two earlier Radio Age pieces [1].  Whaddon 
Hall soon became more crowded, as MI6 had to move 
the signals receiving station there from Bletchley Park 

(Continued on page 11) 

SHARING THE BLAME: 
BRITISH RADIOS THAT LEFT AMERICAN FINGERPRINTS 

BY ED LYON 
World War 2 was a six-year-long affair for England, and the war was fought on the battlefield, at home, and be-
hind enemy lines, the last-named venue involving espionage agents from several countries, but based in (or sus-
tained by) England. One of the principal means of support of agents in the field was wireless, and England pro-
duced a large amount of spy wireless gear, most using American components. 

Figure 1. This spread was set up by the Gestapo after they captured an unfortunate spy named Pavelka 
as he parachuted into Prague with this Mark III transmitter and its kit.  The idea of the photographed 

spread was to scare other spies; unfortunately the Nazis got the transmitter  (on left) inverted. 
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(also in Buckinghamshire), be-
cause the large receiving anten-
nas at Bletchley Park were too 
visible, and prompted passers-
by to speculate what was going 
on there.  Whaddon was more 
out-of-the-way, and the antennas 
there never attracted any undue 
attention.  Gambier-Perry, in 
charge of MI6 Communications, 
had been having problems get-
ting Britain’s diplomats in for-
eign countries to allow use of 
their radio systems to intercept 
local signals and communicate 
their contents to home base, be-
cause many of them believed, 
like some American isolationists 
of the day, that “gentlemen do 
not read others’ mail.”  For this 
reason he opted to formulate a 
lab for the development of clandestine radio transmit-
ters and receivers separate from the usual government 
procurement chain, to keep these “Puritans” from 
interfering with his plans and budgets. 
 
In this article, though, we will not be concerned with 
the signals interception and decryption efforts at 
Whaddon Hall, but instead, with the general designs 
of agents’ radios developed there in MI6’s Section 
VIII.  Some of these radio sets were transceivers, 
containing both transmitting and receiving circuits, 
sometimes utilizing some common components, 
sometimes completely separate components.  These 
components are the objects of interest in this article. 
 
One of the earliest SIS (or MI6) radio transmitter/
receiver sets developed was called Mark II.  Muelstee 
et al. [2] in their multi-volume Wireless for the War-
rior handbook, note that the “Mark” nomenclature 
was not applied to these spy sets until some time in 
1941, indicating that this Mark II set must have had a 
different nomenclature originally, since examples 
have been found dating to 1939.  Whatever became 
of a “Mark I” set is unknown.  The rather poor qual-
ity illustrations of the Mark II set in Muelstee et al. 
precludes showing an example here, but the radio 
consists of a wooden box cabinet with the “front” 
side side swinging downward on a piano hinge form-
ing a desk surface.  Inside the box is a lower deck 
housing the transmitter and a smaller upper deck for 

 continued from page 10 the receiver.  Both transmitter 
and receiver are on flat metal 
chassis or trays.  The trans-
mitter consists of what ap-
pears to be a 6V6 metal tube 
as an electron-coupled crystal 
oscillator driving two metal 
6L6 output tubes wired in 
parallel.  A heavy power 
transformer, operable on 115 
or 230 volts a-c, and its 5Z3G 
rectifier are on the transmitter 
deck.  The transmitter oper-
ates CW only, using a key 
that can be stowed in the 
cabinet when packing up.   
 
The TRF receiver deck has 
two tubes, one appearing to 
be a 6K7 metal tube and an-
other metal single-ended 
tube, possibly a 6SJ7, and 

uses regeneration to get sensitivity and selectivity.  
This stage can be put into full oscillation to act as a 
beat-frequency oscillator (BFO) for CW reception. 
Headphones are used for this receiver. The curious 
point here is that all the control knobs, tubes, termi-
nals, tube sockets, common resistors and capacitors 
are American commercial stock.  The tubes are all 
metal octal types, except for the rectifier, likely to 
maintain the needed ruggedness to survive the rough 
handling expected of an agent radio.  The three metal 
transmitting tubes and the 5Z3 rectifier pictured in 
Muelstee et al. are clearly marked “Philco.”  And all 
this time we believed Philco would never be associ-
ated with metal tubes! 
 
About a year later, SIS Section VIII  released the sec-
ond successful agent asset, a transmitter called MRJ 
(or “the J set”), later changed to Mark III, again using 
mostly American parts.  It is also in a wooden box 
that has a drop-down front to form a desk surface, 
and the top also hinges upward for cooling the inte-
rior.  It has also been found in two boxes, the power 
supply being separable from the transmitter unit.  
This transmitter is similar to that in Mark II, except 
that the two 6L6 metal tubes are replaced by a single 
807.  Most versions found have plug-in coils for band 
changing, but some used a bandswitch and fixed 
coils.  The Germans captured at least one of these 
transmitters when they converged on one Frantisek 

(Continued on page 12) 

Figure 2. A “cash-box” model of the Mark 
VII, nicknamed Paraset, transceiver. 
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Pavelka, a Czech spy in Prague, and Himmler had the 
whole apparatus laid out and photographed for inter-
nal propaganda purposes.  The photo is not the clear-
est, but is shown here as Fig. 1.  Note that the photo 
was staged with the transmitter box upside down, in-
dicating a certain lack of technical expertise on the 
part of the Gestapo agents doing the setup.  It is sus-
pected that British agents would use a Mark II re-
ceiver unit with this transmitter, or, later on, one of 
the new (Mark VI, for example) receiving units. 
 
The next example of transmitter/receiver developed 
by SIS was tagged Mark VI, and seems to have been 
first deployed in early 1942.  Both the receiver and 
transmitter are mounted on a common paper-
laminated phenolic panel (sort of like circuit-board 
stock, without the copper) that could be fitted in a 
suitcase or box.  Here the transmitter was mounted on 
top, to avoid overheating the receiver.  The transmit-
ter again had two tubes, a crystal oscillator and n out-
put tube that varied among different examples of the 
Mark VI from 6V6 to 6L6 to 807, apparently allow-
ing for different geographic settings and consequently 
different output power requirements.  The transmitter 
power supply was fitted with a 5Z3 for the higher 
power levels, or 6X5 for the lowest power level.  
Note here, as in all these sets, all the tubes are Ameri-
can commercial types, possibly obtained for SIS via 
British Washington attachés’ shopping sprees to New 
York’s Radio Row, or from contacts in the UK offices 
of Philco Corporation [3], who likely could get them 
from the parent office in Philadelphia.  The receiver 
in the Mark VI set had three tubes, a 6SK7 and two 
6C5s, plus a 6X5 rectifier, all metal types.  This set 
had separate power supplies for transmit and receive, 
and had separate “mains” voltage-adjustment rotary 
switches, one for each power supply.  The variations 
among as-found examples of this set have the trans-
mitter and receiver switched around as to which is 
above the other, and in some cases, they are side-by-
side, or in separate suitcases.  The parts are again all 
American, the common resistors appearing to be 
IRCs, the tube sockets  being the MIP (molded-in 
plate) Amphenol type, and with Centralab rotary 
switches, National RF chokes and type R knobs, and 
Bliley crystals.  Examples of the Mark VI set have 
been found in at least three major variations as to 
packaging and arrangement of major subsystems in 
the box or suitcase, and they have borne “calibration 
date” tags ranging from October 1941 through April 
1942.  Several of the variants have spaces for spares, 
including spare tubes, crystals, and plug-in coils, as 

(Continued from page 11) well as antenna wire and tools.  Several have been 
found in Norway, and most are in museums. 
 
The SIS Mark VII transmitter/receiver is the 
“Paraset” model [2], one of which is pictured in Fig. 
2.  It was mounted in a metal case, had all the tubes 
mounted on the operating panel, which was the top of 
the case when the upper lid was lifted on its rear 
hinge.  In the lid were snap-in clamps to hold the 
three tubes when the set was secured.  These tubes 
were 2 6SK7 metal tubes for the receiver and a single 
metal 6V6 for the transmitter.  The lid also held a tun-
ing chart relating the dial readings to actual operating 
frequencies.  This was a set that was used by agents 
and resistance forces in France and elsewhere.  The 
users modified the sets quite often, to suit their opera-
tion, such as taking off the lid altogether, building a 
box large enough to house the radio and the power 
supply, adding jacks and terminals to the panel to ac-
commodate external key or additional headphones, 
and the like.  Here again, all the parts are American, 
including the pilot lamps used as tuning indicators for 
the transmitter, and the Jones plugs and sockets for 
connecting the radio unit to its power supply.  It is 
noticeable that none of the screws have typical Eng-
lish “cheese-heads” but are either flat-head, in cham-
fered holes, or are round-headed,   This set has two 
power units available, a standard “mains” unit, for 
115 or 230-volt lines, and a battery-powered vibrator 
type (with a Mallory vibrator, of course). 
 
By 1943, the equipment coming from Section VIII’s 
shop began to look far more professional, and stan-
dard metal cases appeared in some models and vari-
ants, very similar to Bud cabinets  The Mark X is 
thought to have come from Whaddon Hall in 1943, 
and was made to operate on any power line voltage 
from 110 volts to 240 volts, a-c.  It was a transmitter-
only unit, with 2 6V6 metal tubes and a type 813 out-
put tetrode, able to produce about 150 output watts, 
CW.  The overall frequency range was 2.6 to 18 MHz, 
in three bands, using plug-in output coils, and 
switched low-level coils.  The power supply used a 
6X5 for bias supply and three 5Z4G tubes in a center-
tapped bridge rectifier circuit for plates and screens.   
In addition, two VR-150 regulator tubes helped stabi-
lize the crystal oscillator.  This transmitter looks very 
much like a commercial or well-thought-out home-
brew from the ‘States.   This set, however, is the first 
I noticed that used British terminal labels, such as “E” 
for ground (earth), and Ae for antenna (aerial).  The 
earlier sets had “Ant” for antenna and “G” or “Gnd” 
for ground in the few that have been photographed 
clearly.  This Mark X set was quite large and heavy, 
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and was likely used in more-or-less permanent loca-
tions, where German law enforcement was absent, 
such as in Norway and Denmark, and in neutral 
countries. 
 
At about that same time, a new Mark XIV set was 
being distributed by SIS, a smaller and much more 
clandestine radio than the Mark X.  This set was de-
signed for agents in war-damaged countries where 
the available prime power might be a-c or d-c, and of 
a wide variety of voltages.  The receiver box, sepa-
rate from the transmitter box, was a simple hobby-
like metal box (Fig. 3) with two loctal sockets on top, 
for 7B7 loctal tubes.  The transmitter box had three 
octal sockets, for its pair of 117N7 output tubes (in 
parallel) and its 6SK7 metal oscillator tube.  The 
117N7s were glass, of course, and had internal recti-
fier sections for converting a-c power to d-c.  The 
transmitter was used in CW mode only, and the re-
ceiver could be set to full oscillation on detection, for 
listening to CW.  A separate “mains” box had a 
117Z6 rectifier tube for producing B+ for the re-
ceiver, and it also fed prime power to the transmitter.  
It also had a lamp socket (American style, of course) 
for a dropping resistor for the receiver tube heaters.  
Except for the “A” and “E” labels on two of the ter-
minals (aerial and earth), this looks much like an 
American hobby project.  It was even issued with 
Trimm Featherweight headphones. 
 
Several more of these agent radio sets were produced, 
the Mark XV, Mark 16, Mark 18, Mark XXI, Mark 
XXIV, Mark 26, and Mark 33.  They were all differ-
ent from each other, but shared many of the above 
features, including the unusual 117L7GT tubes in the 
Mark XXIV transmitter, for example.   Most had in-
ternal Morse keys, like the Paraset, and most used the 
“Ae” and “G” nomenclature for antenna and ground 
connections, unlike the very early sets described 
above.  Essentially all components were American 
type, like all these sets.  It was only when SIS labs 
were not the developers that purely British radio 
equipment found its way into the intelligence ser-
vices, mainly SOE, and these were primarily for mili-
tary intelligence officers, not secret agents and resis-
tance fighters.  The military radios were not made in 
the little Whaddon Hall shops, but in regular Army, 
Navy, and RAF contractors’ plants.  Their radios used 
British components almost exclusively, with an occa-
sional American tube here and there, but always la-
beled in the “CV” series, analogous to the way the 

(Continued from page 12 
 

Visit the Radio & Television Museum 
 

2608 Mitchellville Road 
Bowie, MD 20716 

301-390-1020 
Hours: 

10 to 5 Fridays 
1 to 5 Saturdays and Sundays 

Exit from Rt. 50 at Exit 11 (Rt. 197) 
Take Rt. 197 South for 0.9 miles 

Right on Mitchellville Road for 1.3 miles 
Free admission, but donations encouraged 

American armed forces used tubes in the “VT-“ se-
ries. 
 
I wondered whether all the SIS-developed agent  ra-
dios were made of American parts because British 
parts were simply not available, or  because the SIS 
urgency couldn’t abide the wartime allocation and 
priority scheme that had to be at work in the British 
supply system.  So they found a way to get hold of 
American components, perhaps through early and 
heavy attaché raids on American radio stores [4], or 
through American-owned overseas plants, like 
Philco’s.  On the other hand, maybe it was a way to 
worry the Germans in the event equipment fell into 
their hands – worry them that the Americans were 
helping spy on them, even before America was in the 
war, such as between the Mark II in 1939 and the later 

Figure 3. The complete Mark XIV transmitter/re-
ceiver, tubes removed.  The transmitter (right) 
took two 117N7s and a 6SK7; the receiver (left) 
used two 7B7 loctals.  The lamp socket on the 

power supply took a lamp-type ballast. 
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[2] Muelstee, Louis, R. K. Staritz, et al., Wireless for 
the Warrior, Volume 4, ISBN 0952063-36-0, Wim-
borne Publishing, Ltd., Dorset BH22-9ND, England. 
[3] Philco had opened an office in London in 1932 
for handling registration and sales of radios imported 
from the Philadelphia factory, and then built a factory 
in Perivale, Middlesex, for design and construction of 
radios made to better match British needs and condi-
tions.  Philco (UK) designed and built several models 
of British military gear during the war, and the Type 
36/1 receiver for SOE and Special Forces.  This re-
ceiver was commonly called the MCR-1, (for Midget  
Communication Receiver), a 5-tube battery-operated 
set covering 150 kHz to 15 MHz in 5 bands, via plug-
in coil sets.  The radio was used by resistance forces 
on the continent and special forces troops.  About 
30,000 of these sets were made during the war. 
[4] We know, for example, that the wholesale use of 
the Hallicrafters S-27 “UHF” receiver in Lancaster 
bomber fleets for use in detecting German Freya ra-
dar signals early in the air war was made possible by 
such shopping sprees by the British Scientific atta-
ché’s office staff in Washington.  It also gave Hal-
licrafters the mistaken impression that American 
hams must be going absolutely bonkers over the new 
2-meter band, since the S-27s are going like hot-
cakes. 

equipments fielded up to perhaps mid-1942.  The ex-
istence of American parts in the radios does not re-
solve this question, but the labeling of antenna and 
ground posts on the equipment as “Ant” and “Gnd” 
certainly points to disinformation as the driving prin-
ciple, especially early in the period, but only if the 
Germans were astute enough to realize this subtle 
nomenclature difference.  The German who organ-
ized that spread of captured Mark III transmitting 
equipment for the propaganda photograph (Fig. 1), 
and had the main piece of gear upside-down doesn’t 
speak well for them in that case. 

 
End Notes: 
[1] King, John, “The Paraset Radio,” in Radio Age, 
37, 9, pages 11, ff., September, 2012. Also, Kellogg, 
Bob, “Building a Replica of the Paraset,” in Radio 
Age, 37, 11, pages 12, ff., November, 2012. 

(continued from page 13) 

This is another view of the Mark VII Paraset radio 
in its luggage format.  The unit on the left is the 

mains power supply, below which can be seen the 
spares kit.  This illustration was obtained by John 
King for his article in September 2012 Radio Age. 
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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 
 
F o r  S a l e :  R C A / N i p p e r 
Maintenance mats, new old stock 
(probably 1980s), red vinyl, black 
cloth backing, 51 by 31 inches, 
1.3 lbs. Two Nipper (dog and 
Victrola) logos with words"RCA 
Replacement Parts" in white at 
top and bottom. Mats were 
intended for use by technicians 
repairing electronics in your 
home. Mint, folded in original 
stapled plastic bag, with insert 
printed "RCA Stock # 1F8084". 
Fine display table coverings. $43, 
or two for $80, postpaid in U.S. 
Email or phone for picture or 
more info.  Alan Diamant, 108 
Redwood Drive; Madison, AL 
35758; 256-325-4600, email: 
amdiamant@aol.com.  
 
For Sale:  Reproduction knobs 
and rubber parts for vintage/
antique radios. (Latest product: 
lever buttons and push-buttons 
for Belmont table radios) See 
www.RenovatedRadios.com to 
see the full selection of radio 
parts. Or call: (586) 876-9802 
(Leave message)  Ed Schutz 
b l a c k s m i t h @ 
RenovatedRadios.com 
 
FOR SALE: VINTAGE RADIO 
& AUDIO PARTS BUSINESS. 

 I have been selling radios,  
audio, tubes, Sams, books & parts 
on the internet since 1998 at 
vintage-electronics.com & by 
catalog for almost 20 yrs before 
that. However, the warehouse I've 
been renting  is up for sale & I 
might not have a home for all these 
items in the near future so it's time 
to downsize. For that reason, & the 
fact I'm not getting any younger, I 
plan to sell parts of the business.  I 
am offering for sale the Parts, 
Sams & Books segments of the 
business. The prices are very 
reasonable for any or all 3 of those 
businesses. Please contact John 
Kendall at vintel@comcast.net for 
more information.  

 
 

 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. 

Wanted: A Bendix Model 526B  
in white Bakelite cabinet in good 
condition, knobs included,, working 
or repairable.  This model was my 
mother’s radio.  Mac Shawe, 6405 
Fairborn Terrace, New Carrollton, 
MD 20784; 301-552-2316.  
 
Wanted:  If anyone has a Majestic 
Model 70 four-gang tuning capaci-
tor, in working condition, I could 
use it, if the price is right.  Jay 
Forbes (see ad in first column, left.) 

This is an illustra-
tion that explains 
how the RCA 
100A speaker op-
erates, for the two 
or three members 
who asked this edi-
tor how it worked, 
back about the end 
of June, and the 
editor forgot who 
asked. 
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MAARC Your Calendar! 
 

Sun., Sept 21 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table: 5-tube radios; Presentation: 
Radio video from National Capital Radio & TV Museum. 

Sun., Oct.19 MAARC’s annual RadioFallFest at the Davidsonville Family 
Recreation Center (map, p.2). Gates open at 7 a.m.; auction 
begins about noon; Food by the Boy Scouts of America 
available for purchase.  No entrance or parking fees.  Ham 
radios and Audio gear plus old radios. 

Sun., Nov. 16  MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display table: Eye-tube radios; Presentation: 
Charlie Scarborough talks on Eye Tubes. 

Sun., Dec. 21 MAARC meeting at the Sully Station Community Center, 
Centreville, VA (map on p. 14.) Tailgating at 11:30; meeting at 
1:30; Display Table: Radios with 10 or more tubes!! 
Presentation: Ed Lyon: Emergency Radios. 

 

Hamfests:  —check the ARRL website, www.ARRL.org 

Presort Standard 
US Postage Paid 
Permit  401 
Frederick, MD 

Mid-Atlantic Antique Radio Club 
c/o Steve McAllister 
3903 Norwalk Place 
Bowie, MD 20716-1047 


