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Bakelite Cabinet Cleaning and Polishing 
BY JOSEPH F. COLICK 

[Joe Colick is a skilled volunteer at the National Capital Radio & Television Museum. The Bakelite cabinets he 
has restored for the Museum look so attractive that I suggested he write an article for Radio Age. Over the years 
Radio Age has run other articles regarding cabinet restoration involving slightly different methods. Joe has 
shown that the simple approach described here leads to a beautiful final product. It is unfortunate that Radio Age 
is not published in color, because the "before" and "after" photographs in this article are more dramatic when 
viewed in color — Brian Belanger] 

have been the grateful recipient of compliments 
regarding the work I have done to make radios 

visually appealing. I have also been asked how I 
achieved these results and what products I recom-
mend. To answer these questions I am writing a 
series of articles describing the methods, tools, and 
products I use to refurbish radio cabinets. This article 
is the first in that series. 

None of the processes or procedures I present should 
be beyond the skill or capability of Radio Age 
readers, although some procedures may require 
practice to achieve acceptable results. The tools and 
products I use will not break most budgets, especially 
since they can be purchased over a period of months 
(or even years) as needs arise. Most will last through-
out the refurbishment of dozens of radios. 

I will cover subjects such as basic cleaning, pol-
ishing, and scratch removal on Bakelite, other 
plastics, metal, and wood cabinets and cabinet parts. I 

The Emerson cabinet after the chassis had been 
removed. The dial cover was cloudy as is often the 
case. There are signs of wear around the knobs, and 
tape residue that needs to be removed. 
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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 $24 per 
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 (see column at left). 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 Ages' 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 p. 16 for details. 

Map — Davidsonville Family 
Recreation Center (not to scale) 
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The cabinet's top had wear spots and 
white streaks are a reflection.) 

tape residue. (The diagonal 

will also describe the methods I use to re-glue loose 
veneer and separated plies on wood cabinets. I am 
sure that everyone understands that there are many 
ways to achieve a given goal. My methods are not the 
only ones available to make a radio cabinet present-
able. However, they do work well and generally 
require only time and elbow grease to achieve good 
results. 

This first article is devoted to cleaning and polishing. 
The demonstration cabinet is an Emerson Bakelite 
table radio, but the procedures are applicable to most 
metal, plastic, or wood cabinets or cabinet parts. 

The cabinet as received and after removal of the 
chassis, knobs, and handle, is shown (with the knobs 
and handle) on page 1. Normally, I would have 
removed the plastic dial cover before starting the 
cleaning, but I decided to leave it in place to show 
the dirty condition of the entire cabinet. Everything 
that can be removed (bezels, trim pieces, dial covers, 
etc.) should be removed, to better clean them, as well 
as the cabinet. Otherwise the intersections where 
these pieces mount on the cabinet will not be acces-
sible for cleaning and polishing, and will invariably 
show up as dull areas, detracting from the overall 
appearance. 

The photo at the top of this column clearly shows 
adhesive residue from cellophane tape, as well as 
various smears and wear marks, which show up as 
white or dull areas where the Bakelite has been worn 
away. Wear marks also show up around the holes for 
the knob stems as seen in the photo on page 1. The 
residue smears and marks, and most of the worn 
areas, will be reduced or completely removed during 
the course of the cleaning and polishing. 

The photo below shows the materials and 
tools used. (The container of Goop brand 
waterless soap should actually be Go-Jo 
brand, but I ran out of Go-Jo and had to 
use what was at hand.) I have found that 
Go-Jo brand waterless hand soap in the 
white container is the best product to use 
for cleaning radio cabinets. As is the case 
with other brands, it will turn from a 
white paste-like consistency to a yellow-
brown liquid if the container has been 
opened and not used for a time, but it still 
works in its liquid state. Don't buy Go-Jo 
in the orange or cherry colored containers 
because it contains a harsh abrasive. 
(And, don't use any other similar product 

containing an abrasive.) The Go-Jo will remove 
layers of cigarette smoke residue, wax, and dirt in 
general. 

This photo shows a bottle of Meguiars combination 
cleaner/wax, a product normally intended for autos, 

These are the supplies and materials I recommend: 
Meguiars cleaner/wax, Go-Jo hand cleaner (see note 
in text), rags, toothbrush, toothpicks, popsicle stick, 
razor blade, 0-tips. 

-T-1/4-s issue 
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but one that works equally well for radio cabinets. 
Also shown: a soft rag from which pieces will be cut 
to apply and wipe away the soap and cleaner, a used 
toothbrush to get soap and polish into nooks and 
crannies, toothpicks, a wood popsicle stick used to 
chip out encrusted dirt, and Q-tips used to reach 
small interior holes and depressions. The cost of the 
materials was less than $20, and as noted earlier, will 
be sufficient to clean and polish several radios. 

The cabinet used for this article was dirty, but other-
wise in very good condition, with no cracks, scrat-
ches, dents, or marring. (Cabinets with problems of 
that sort will be addressed in a future article. Also, 
everything covered herein will be built upon in 
future articles and referred to there, but not re-
peated.) 

To begin, cut two pieces from the rag—one to use as 
an applicator and one to wipe off residue. It is better 
to err on the side of cutting pieces larger than you 
think are necessary rather than find that you have cut 
them too small. An alternative to cloth to apply and 
wipe off the Go-Jo is soft paper towels or Scott's 
"Rags in a Box" but I find that cloth is the safest 
choice, both for applying and wiping off the Go-Jo. 
Some restorers apply the Go-Jo with 0000 steel 
wool. Steel wool coarser than 0000 will definitely 
scratch the surface, and even if you use 0000 steel 
wool, it must be used gently. 

Apply the Go-Jo in a circular motion, using moder-
ate pressure. Don't be stingy with it. Go-Jo is in-
expensive and works best if the area being cleaned is 

Tape residue did not come off with the Go-Jo and rag 
cleaning, so here I use a razor blade to gently scrape 

it off. 

kept moist. I suggest cleaning one section at a time 
rather than applying Go-Jo over the entire radio. If 
you cover the entire cabinet, then before you can wipe 
off one area, another area will dry, and the dirt 
suspended in the soap will be more difficult to wipe 
off. Cleaning one section at a time, ensures that all dirt 
has been removed from that section before moving on 
to the next. 

An example is shown in the photo at the lower left in 
which some of the adhesive residue and some of the 
smudges did not respond well to the waterless soap. A 
razor blade plus plenty of Go-Jo was used to scrape 
off the residue. The lower right photo shows how to 
hold the blade. Use your thumb and gently press the 
middle of the blade against either your first and 
second fingers or your first three fingers. This causes 
the blade to bow slightly, assuring that it is locked 
against your fingers, but more importantly, causes the 
bowed portion of the blade to do the scraping rather 
than the blade ends. Scraping with either end of the 
blade is hard to control and often causes the blade to 
gouge into the surface. 

Use a light scraping, with the blade held at about a 15 
to 30 degree angle from the surface, with the waterless 
soap acting as a lubricant as well as a solvent. This 
same procedure can be used to remove paint spatters, 
which often appear on old radio cabinets. If the paint 
residue refuses to break loose from the surface, try 
scraping the blade backward across the residue such 
that the beveled edge is facing away from the direction 
the blade is moving. Raising the blade to an angle of 
40 or 50 degrees sometimes helps when scraping 
backwards. If the residue (especially if it is a paint 
spatter) is still adhering stubbornly to the surface, try 

This photo shows the recommended way to hold the 
blade so that its edges do not scratch the cabinet. 

Radio Age • August 2013 Visit MAARC's web site at www.maarc.org page 4 



The top looks much better after the tape residue has 
been removed. 

pushing the sharp edge of the blade directly down 
onto the spatter as if you were trying to cut through 
it. Do not use a slicing motion—the idea is to break 
the surface of the spatter and then use the regular 
scraping action to remove it. Continue the scraping 
process, adding Go-Jo as needed, until the razor 
blade glides smoothly across the surface. Periodically 
wipe the surface dry and examine it to determine 
whether all residue and smudges are gone. The photo 
above shows a nicely cleaned top surface with all 
residue and smudges gone, although some scuffed 
areas are still visible. The polishing process will 
minimize them. 

When the waterless soap is applied, the applicator rag 
will rapidly become dirty. When the area is wiped 
down, the wiping rag will also show dirt, but as you 
continue cleaning the area, the wiping rag will show 
more of a yellowish-brown color. This, I think, may 
be an oxide layer on the Bakelite being removed. 
When the brown residue diminishes or gets very 
light, the Bakelite is as clean as it will get, and you 
can move on to the next section of the cabinet. 

The dial cover was intact but dirty. I 
used Meguiars to clean and polish it. 

The popsicle stick, along with a rag and Go-Jo, can 
be used to clean grooves and slots. 

Indeed, continued removal of this layer is undesir-
able, as will be discussed later. 

The photo above illustrates the use of the popsicle 
stick to get into corners and other hard to reach 
places. The rest of the cabinet was treated in the same 
manner until its entire surface was clean. 

You may have noticed in the previous photos that the 
transparent plastic dial cover has been removed. It is 
shown in the photo at the lower left. Go-Jo can also 
be used to clean the dial cover, because it has no 
lettering or numbers on it. Some glass radio dials or 
plastic dial covers have lettering done in water 
soluble ink, so always be careful when cleaning them 
to ensure that you do not wipe off the lettering, 
whether using water or Go-Jo. If you find one with 
lettering, try Meguiars or some other car polish and a 
very light touch. Meguiars usually does not remove 
soluble lettering, but no matter what you use, proceed 
with great caution around lettering. 

On this dial cover I used Meguiars rather than Go-Jo 
because the dial cover was small and not overly dirty. 
As it turned out, Go-Jo would not have been of much 
use because the cover had a hard transparent coating 
in some areas that proved difficult to remove. It took 
me about half an hour to polish the coating off the 
plastic. 

The handle and knobs were cleaned using the tooth-
picks, Q-tips, and toothbrush as well as the cloth. If 
you look carefully at the photo on the top of the next 
page you might be able to see the dull-looking ring 
where the dome meets the knurled part of the knob. I 
shaped the popsicle stick into a spear head and used 
it, with plenty of Go-Jo, to scrape away the combin-
ation of dirt and oxidized Bakelite that formed the 
dull-looking ring. I had to reshape the spear point a 
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The knobs had a dul; ring where the dome meets tne 
knurled part. The popsicle stick worked weil to polish 
that area. 

few times, but the rings disappeared and the knobs 
looked much better. 

Before polishing the cabinet, I decided to clean and 
polish the radio dial and pointer. Unlike a plastic or 
glass dial plate, a metal dial is usually painted with an 
oil-based paint rather than water-based paint. Usually it 
can be cleaned with Go-Jo without fear of wiping off 
the numbers or letters. (But still, check in a corner that 
does not show, just to be sure.) 

The photo at the top of the next column shows the dial 
and pointer, which were cleaned with Go-Jo. "Before" 
and "after" pictures do not adequately show the 
difference, but in person the improvement is readily 
apparent with the brighter colors that result from 
cleaning. 

I polished the handle and knobs using the same 
procedure (and Go-Jo) used on the cabinet. 

I applied three coats of polish on the cabinet, but 
was dissatisfied with the result. Randomly located 
areas on the cabinet looked as though they had 
been finely misted with white paint. This phenom-
enon, as well as mottling of the Bakelite surface 
often occurs when the hard smooth surface 
achieved during the casting of the cabinet is worn 
off, exposing more of the filler mixed with the 
plastic resin. As with a concrete mixture where the 
cement rises to the top, with little sand and gravel 
included, the Bakelite near the surface of the 
casting has a higher ratio of resin to filler than in 
the bulk of the Bakelite casting. Also, the compo-

The dial and dial pointer were cleaned with Go-Jo 
and polished. 

sition of the Bakelite can vary considerably depending 
on the characteristics desired by the manufacturer. 

Radio cabinet fillers are usually cheap material such as 
sawdust or clay, although the Bakelite composition 
used to make electrical components such as switches 
and plugs must be of high strength and be able to 
withstand applied voltages. These better quality 
Bakelite items can be polished with a buffing wheel. 
The more cheaply made Bakelite used in typical radio 
cabinets generally will not stand up as well to polishing 
by a buffing wheel, therefore, I do not recommend 
buffing wheels. 

One of the easiest ways to correct mottling or 
overspray-like problems is to coat the Bakelite with 
paste shoe polish. The Emerson showed more of a 

(Continued on page 12) 

With the cabinet polished and the radio reassembled 

looks like it just came out of the factory! 
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Tunable Hum and Type X and Y Capacitors 
BY BRIAN BELANGER 

The May issue of The Call Letter (the newsletter of 
the Northwest Vintage Radio Society) included a 

highly informative article by Sid Saul about tunable 
hum and line filter capacitors. I have been tinkering 
with radios for more than a half century, but I still have 
lots to learn, and thanks to Sid Saul, I just learned 
something new—about type X and Y safety capacitors. 
Perhaps there are Radio Age readers who (like me until 
a few weeks ago), have not heard about X and Y 
capacitors. If so, here's the story. 

Saul's article refers the reader to a website worth 
browsing. Ontario-based Dave Cantelon sells capaci-
tors, resistors, schematics, and other radio restoration 
parts on his website wwwjustradios.com. Dave also 
provides some excellent tutorial materials about 
capacitors. Check his site and, in particular, click on 
"Capacitor Tips" and then scroll to the bottom and 
click on "ABC's of Safety Capacitors," where you can 
learn all about type X and Y capacitors. 

To understand the use of safety capacitors we first need 
to consider power supply line filter caps. The figure 
below is a typical schematic for a transformer-type AC 
radio power supply. C-17 is the line filter capacitor. 
One side is connected to the chassis, the other side to 
one side of the incoming AC line. It has two functions: 

1. Eliminating RF noise coming in on the power 
line. All sorts of radio-frequency noise can enter a 
radio via the AC power line. Decades ago it could 
come from nearby streetcars, sparking brushes on 
vacuum cleaner motors, elevator motors, etc. In more 
modern times it can arise from things like computer 
power supplies, lamp dimmers, or even nearby 
streetlights. The power line wiring in your home 
cannot help but act like an antenna to pick up all sorts 
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A typical AC radio power supply. Capacitor C-17 is 
the line filter capacitor. 

of noise. C-17 provides a high impedance for the 60-
Hertz power (roughly 27,000 ohms for a 0.1-µF 
capacitor), but it is nearly a short circuit to ground for 
RF noise (roughly an ohm or two for frequencies in the 
AM broadcast band). So, it helps to keep the noise 
from getting into the radio. 

2. Grounding the chassis for RF. Early 1930s 
receivers generally required an external antenna and a 
good ground connection. Usually the chassis was 
connected to an earth ground through a hard-wire 
connection to an outdoor ground stake or perhaps to a 
copper water pipe. By the late 1930s, radios had more 
gain, and often a short piece of wire inside the home 
sufficed as an antenna. With less need for an outdoor 
antenna, radio owners tended to ignore providing a 
connection to an outdoor ground stake. Later tube-type 
radios usually work fine without a hard-wire ground 
connection. But a radio may work better with a chassis 
connection to ground. C-17 provided a chassis ground 
for RF frequencies. The utility company always 
grounds one side of the line. That is why a radio with a 
single line filter cap like C-17 may work better with 
the plug inserted one way into the outlet vs. the other 
way. 

If C-17 shorts, it may cause the home circuit breaker or 
a ground fault interrupter to trip, or it may result in the 
chassis being at power line potential, creating a serious 
shock hazard. 

If C-17 opens, RF noise may increase. An open C-17 
also can cause a phenomenon called modulation hum 
or tunable hum. The symptom is that in quiet areas on 
the dial between stations there is no hum, but when a 
strong station is tuned in, the hum is noticeable. There 
are other things that can also cause modulation hum, 
such as other bypass caps deteriorating, and filament 
wiring too close to RF or IF amplifier grids, but an 
open line filter cap is the most common cause of 
modulation hum. 

Early AC/DC radios sometimes were incredibly 
dangerous. In "hot chassis" sets, one side of the power 
line was connected to the chassis, posing a severe 
electrocution hazard. Later model AC/DC radios had a 
resistor and capacitor in parallel between the chassis 
and the line, but if that capacitor shorted or was 
significantly leaky, the chassis would again become 
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Power supply schematic for the Philco Model 40-195. 
The two 0.01 pF line filter capacitors labeled 83 
provide filtering from both sides of the power line. 

"hot." So, it is important to ensure that capacitor C-17 
does its job. 

The value of C-17 varied quite a bit, typically ranging 
from 0.01 µF to 0.1 µF. Radio manufacturers were 
always looking for ways to cut costs, and so it was 
common to leave out the line filter capacitor. Some 
better quality radios used two line filter capacitors 
thereby connecting each side of the power line to the 
chassis ground connection, as in the arrangement 
used in the Philco 40-195 shown above. 

If you are a belt and suspenders sort of person, three 
capacitors could be used as shown below for extra 
protection. But, I don't ever recall working on a radio 
that used that level of protection. 

Voltage surges can occur on power lines due to 
nearby lightning (lightning impulses) and from 
switching operations in the utility grid (switching 
surges). Line filter capacitors over their lifetimes can 
experience many such voltage spikes capable of 
puncturing the dielectric. Whenever I have replaced 
line filter caps, I try to use the highest voltage rating 
caps I have on hand (e.g., 630-V rating). What I did 

Switch 

For the ultimate in line filtering, three capacitors can 
be used as shown in this figure. C-1 should be an X-
type and C-2 and C-3, Y-type capacitors. 

not realize until recently, and what Sid Saul points 
out, is that there are special line filter capacitors 
available today that did not exist when our old tube-
type radios were made. As explained on the 
www.justradios.com website, there are two types of 
safety capacitors designed for line filter applications: 

• Type X Capacitors: Used across the line (as in the 
case of C-1 in the figure). 

• Type Y Capacitors: Used from one side of the line 
to ground (as in the case of C-2 and C-3 in the 
figure). 

Each type has subclasses. For Type X, one can buy 
X 1 , X2, and X3 types. For Type Y one can buy Y1, 
Y2, Y3, and Y4. These designations have to do with 
impulse voltage withstand ratings. 

X2 and Y2 are the most popular types. While these 
safety capacitors may be rated at 250 volts steady 
state AC, they have much higher ratings for voltage 
spikes. X1 caps are impulse tested to 4000 volts and 
X2, to 2500 volts. Y1 caps are tested to 8000 volts 
and Y2 to 5000 volts. Of course a higher voltage 
rating is better, but such capacitors also cost consid-
erably more and are larger in size. Dave Cantelon 
points out that one can use a Y2 capacitor in place of 
an X2 capacitor for across-the-line applications, but 
you should not use an X2 in place of a Y2, because 
the X2 has a lower voltage withstand rating. 

There are ceramic disc capacitors rated as X 1 /Y2, 
meaning that the capacitor meets or exceeds the 
specifications for both X1 and Y2. Look for the UL 
mark on safety capacitors to ensure that they meet the 
standards. 

The justradios website has individual safety capa-
citors and also kits of safety capacitors (Cantelon's kit 
number 12). The kit of 128 of the most commonly 
needed safety caps costs $64.99. Examples of 
justradio's cap prices are shown in the table below. Of 
course other vendors also sell safety capacitors. 

Type 0.01 e 0.1 iF 

X1/Y2 

Y2 

X2 

$0.99 

$0.99 

$0.49 

$2.67 

$2.69 

80.79 

The next time you need to replace a line filter 
capacitor, why not do it right and use a safety 
capacitor? • 
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Never Assume 
BY Tom HOUGHTALING 

[At RadioActivity 2013, Tom presented a fine seminar on repairing television sets. Here is 
an example of the kinds of challenges one may encounter in such work.—Brian Belanger] 

W e've all been there. We scour radio meets, 
hamfests, estate sales, and thrift stores in 

search of those long-in-the-tooth electronic gadgets we 
wish to add to our collections. The time arrives when 
we decide to restore one of these gems (sometimes on 
the way home!). Appropriate service information is 
obtained. The chassis is removed from its cabinet. 
Both chassis and cabinet are given a good cleaning. 
Years of dust are carefully lifted with a small 
paintbrush as the hose of a vacuum is held close to the 
work. Tubes are removed, tested, cleaned, and 
reinstalled in their sockets. Paper and electrolytic 
caps, and maybe a few out-of-tolerance resistors are 
carefully replaced with modern components. 

When we think the artifact is ready, we slowly apply 
line voltage, with the help of a friendly Variac, to the 
latest victim of our obsession. If the electronic gods 
are smiling on us, we are rewarded with the crackle of 
sound from the speaker, or a glimmer of light from the 
face of the long-forgotten picture tube. After some 
final adjustments, perhaps a touch-up of the align-
ment, the completed device is reassembled and placed 
in its rightful spot in our display area to be lovingly 
gazed upon. Happens every time, right? 

NOT! It is the epitome of frustration to have spent 
many hours of restorative effort only to find that the 

The inside of the Philco, showing its split chassis 
(signal chassis on the left, power supply and high-
voltage chassis on the right). 

This 1951 Philco TV set looks nice on its swivel table, 
and in this picture, it is working fine, but as the article 
indicates, it caused me no end of grief. 

darn thing still doesn't work! Hopefully, with a little 
more patience and troubleshooting, the offending part 
or parts keeping us from our state of bliss can be 
quickly found and replaced. Equally frustrating is the 
set that works for a while after restoration, and then 
gives up the ghost. Such was the case with a 16-inch 
Philco television, Model 51T-1602 (code 122) which 
I had purchased a couple of years ago at the Early 
Television Conference in Hilliard, Ohio. This is one of 
those split chassis jobs that Philco cranked out in the 
early fifties. The set that I purchased even came with 
a neat swivel table. 

I decided (on the way home) that restoration would 
begin post haste. After completing the very steps 
described earlier in this article, the set came to life, 
and assumed a spot in a corner of my living room. 

A few months ago, I moved the set over to the museum 
space I am preparing in my office complex (more on that 
later). While watching the set one day just before 
Christmas, there began to appear some horizontal streaks 
flashing across the screen, accompanied by some hissing 
from inside. Within seconds, the raster was gone, but the 
sound kept on going strong. I pulled the back and install-
led a cheater cord. A quick check revealed all filaments 
were lit, and after reaching operating temperature, the 
sound came through as before, with no raster in sight. 
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After about 90 seconds, I noticed the plate of the 
6CD6GA horizontal output tube plate beginning to glow 
a dull cherry red. The cheater was quickly pulled. 

First, some background. In a radio, the audio output tube 
amplifies the recovered audio signal for application to 
the loudspeaker. The output transformer serves as an 
impedance-matching device, matching the several 
thousand-ohm plate resistance of the tube to the four- to 
eight-ohm impedance of the speaker. The flyback trans-
former in a television does the same thing, only matching 
the output tube to the horizontal yoke windings. The 
flyback also takes advantage of the pulse of reverse 
current coming from the collapsing magnetic field of the 
yoke (with the help of the damper tube), stepping up this 
pulse several thousand volts to develop the high voltage 
for the picture tube. 

For any power-handling tube such as these, if it's 
drawing too much current, one of two things has 
occurred. Either the bias on the tube is wrong (grid too 
positive), or there has developed a short or lower than 
normal impedance on the load. For horizontal output 
tubes, the grid is driven by the sawtooth signal developed 
by the horizontal oscillator circuit. This drive signal, 
when present, develops a negative voltage on the output 
grid, on the order of 20 to 30 volts. When you see the 
plate glowing, it is obviously drawing way too much 
current. Either the horizontal drive signal has been lost 
(oscillator trouble), or there is an overload on the output 
tube itself (flyback or its loads). 

My first step was to try new tubes. Did the damper tube 
short? In went a new damper. Nope. Same thing. Did 
the high-voltage rectifier tubes go south? This set uses 
two of them in a voltage-doubler configuration. I pulled 
them out of their sockets. Nope. Same problem. Did 
the horizontal oscillator tube quit? In went a new 6SN7. 
Not that either. Let's try a new horizontal output tube. 
Sometimes it can become gassy and cause this problem. 
In went a new 6CD6G. The replacement tube plate 
glowed just as cherry red as the original. This beast was 
going to have to go back on the bench. 

I pulled the chassis from the cabinet, hooked the two 
halves together, and installed a 5-inch test CRT with a 
known good test yoke. I then broke the cathode lead (pin 
3) of the output tube to measure the cathode current; 
normal for this tube in this chassis is about 120 mA. I 
was reading about 215 mA! I looked for the negative 
grid bias voltage; it was only about 7 or 8 volts. Not as 
much as I expected. Let's substitute a horizontal drive 
signal to be sure. Sometimes you can steal a signal from 
another working television lashed up close by. In my 

case, I reached over to the B & K 1077 Television 
analyst to obtain a substitute horizontal drive signal to be 
injected at the grid. These instruments are very handy to 
have, and can usually be found in radio meet flea 
markets. 

I introduced the drive signal. Even with this, I still had 
too much cathode current. There must be some heavy 
load on the flyback, or the flyback itself is bad. I knew 
the yoke was good; it was my test yoke I had been using 
for years. The 1X2 high-voltage rectifiers had already 
been cleared. What about the width coil? Being 
connected directly across two flyback terminals, its 
function is to place an adjustable amount of inductive 
reactance on the system, affecting picture width. A few 
shorted turns here would certainly cause problems. I 
disconnected one lead going to the coil. There was still 
way too much cathode current. Oh well, I guess the 
flyback had to be at fault—it was the only component 
left. 

Looking through my junk I found the necessary 
replacement; a N.O.S. Thordarson FLY-30. This was 
going to be a job. Because of the high-voltage doubler, 
there are two high-voltage rectifier sockets, a couple of 
two-megohm resistors, plus a pair of doorknob 
capacitors. Thankfully Philco made the flyback cage so 
that the entire right side was removable. A few days later 
I rolled up my sleeves and dove in. 

By the way, whenever you have the good fortune to 
obtain a N.O.S transformer, yoke, or whatever, you will 
usually find a wiring diagram/instruction sheet in the box 
with the new part. Always check this if you have it! 
Notice that on the Sams schematic shown on the next 
page, there are 4.7-ohm filament dropping resistors in 
series with each 1X2 heater. This was necessary with the 
original fly back. The schematic that came with the 
replacement, also reproduced on the next page, does not 
show them! If you leave them in, the heaters will run a 
little too cool, lowering the high voltage. You may have 
enough to run a 5 inch test CRT with a little blooming, 
but not the 16WP4 in the cabinet. (Don't ask me how I 
discovered this.) 

About an hour after beginning the operation, the new 
unit was in, and the patient was ready for the test. With 
fingers crossed, the Variac was slowly ramped up. Guess 
what happened? I still had the same problem!! Even at 
about 80 volts AC in, the cathode was still pulling 180 
mA! What was wrong? What had I missed? Had I lost 
my mojo? 

I was getting desperate. I decided to pull out another 
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1X2 
Philc° split chassis that I 
was working on; I knew the 
sweep system was working 
on it. Perhaps by comparing 
resistance and/or voltage 
readings. I could pin down 

  the problem. As I looked 
over the two sweep chassis 
sitting side by side on my 
bench. I noticed how differ-

- ent my component place-
ments were. I had just re-
stored the defective set a 
couple years ago, but it didn't 
look as tidy as the more 
recent restoration. Let's 
clean it up a little, I thought, 
while I'm in here anyway, 
and while I do, maybe some 
flash of insight will pop into 
my rattled brain. About 45 
minutes into the restoration 
of my restoration, the new 
orange drop 0.0047 ¡IF cap-

acitor in parallel with the width coil caught my eye. 
What's this? It looked like one end had a small crack in 
it. Inspection with a magnifying glass confirmed this. I 
quickly unsoldered one leg, and placed my ohmmeter 
across it. Zero ohms! The new orange drop was dead 
shorted! Scrambling into my box of 0.0047's, another 
unit was soldered in place. With fingers crossed, the set 
was slowly powered up. We have a pulse! (No pun 
intended, only the metaphor). The patient was alive 
again. 

390.n. 

 i4 
Ye,  

A portion of the Sams Photofact for this Philco. Notice that there are 4.7-ohm 
resistors in series with the filaments of the 1X2 rectifier tubes. The capacitor that 
caused the trouble is C94 in the lower center of the drawing. 

"FLY-30" 
HORIZONTAL OUTPUT AND 

HIGH VOLTAGE TRANSFORMER 

EXACT REPLACEMENT FOR 

Phiko 32-850. 
32-8465, 32-8465-2 

NO LOAD VOLTAGE - 13KV 
MAXIMUM SCAN - 70° 

This data sheet came with the new flyback. Note that 
it does NOT include the 4.7-ohm resistors in series 
with the 1X2 filaments. Paying attention to small 
details like this can make the difference between a 
successful repair and one that does not work 
properly. 

When I finally found the trouble, it turned out to be 
this new orange drop capacitor! The crack does not 
show well in this photo, but it resulted in the capacitor 
being shorted, thus explaining the high current draw. 
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The moral of the story? Never assume that brand new 
components are beyond reproach. Sometimes you have 
to play the role of repairman; it's a different mindset than 
that of restorer. Use your judgment and knowledge of the 
circuits to find the problem. If you get stuck, leave it 
alone for a while. Test some tubes. Organize your junk 
box. Whatever. When you are ready, get back to 
methodically troubleshooting. You'll find it! 

Further Reading 

Darr, Jack, Jack Darr's Service Clinic No. 2, 1971, 
Tab Books (#566) 

Darr, Jack, Jack Darr's Service Clinic No. 3, 1975, 
Tab Books (#761) 

(Continued from page 6) 
brown than black color, so I rubbed on a few coats 
of brown paste shoe polish. I applied the polish 
until the applicator moved smoothly across the 
surface. 

I let the shoe polish dry for a while and then 
rubbed it off, obtaining a pleasing result. If that 
had not been the case, I would have re-applied the 
shoe polish, rubbing it into the Bakelite with a 
damp cloth, and repeating the process until the 
cabinet showed no further improvement. 

I went over the cabinet a final time with a clean 
cloth and used a soft bristle brush to remove dried 
polish from the nooks and crannies. The cabinet 
and parts looked great, so I assembled the radio, 
shown in the photo at the bottom of the previous 
page. If you like, you can apply a final coat of 
transparent wax, however, I prefer to use the 
Meguiars (a combination of wax and polish). I 
have found that a coat of wax from some other 
brands may actually reduce the shine achieved by 
polishing. 

I think the final result is sufficiently good to justify 
the approximately six hours of labor I invested. 
The process described here is simple. There is 
more than one way to restore a Bakelite cabinet, 
but for me this process is straightforward yet 
produces a fine result. If the cabinet is dirty and 
covered with crud, but is basically in good 
condition underneath, and if you are willing to 
invest the time and elbow grease, you definitely 
can make it look like new! 

Darr, Jack, New Ways to Diagnose Electronic 
Troubles, 1968, Tab Books (#427) 

The close-up photo above proves that the set 
worked fine once the defective orange drop 
capacitor was replaced. 

The Old Equipment Contest at 
RadioAcivity 2013 

This E. H. Scott radio, with its shiny chrome chassis 
displayed atop the rare Napier cabinet, was an Old 
Equipment Contest blue ribbon-winning entry at 
RadioActivity 2013. 
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Electrolytic Capacitor Follow-up 
Member Mike Molnar wrote with 
comments about the electrolytic 
capacitor article in the December 2012 
Radio Age. He said, "I enjoyed your 
article, and thought I might contribute 
something you could share with your 
readers. In the late 1970s to early ' 80s I 
lived in South Plainfield, New Jersey. 

Back then the buildings that housed Cornell-Dubilier 
had been divided up between many tenants. When I 
passed the area several years ago I saw that the build-
ings had been demolished and a major cleanup was 
going on. Later I saw the cleanup terminated, the lot 
paved over, a monitor station set up and a mobile office 
in place. After reading your article I took a ride back 
and took the attached pictures. It was sad to see that 
what was yesterday's state of the art manufacturing 
complex has become today's superfund cleanup site." 

The former site of the Cornell-Dubilier capacitor 

factory has been paved over. 

St PERFUND ,'ROJEC 

,ET .- DU BILlER ELECT 
5:111)FRFI IND SI 1 

AN EQUAL EQUAL EMPLOYMENT 
OPPORTUNITY PROJECT 

The Super-fund site sign. When C-D was making 

capacitors here, solvents and other chemicals were 

probably just dumped into the ground because that's 
what everyone did at the time. 

Transformer Article Follow-up  
Richard Altig wrote: "Your article in the April issue 
mentions the resistance difference in transformer 
secondaries. The reason for this is the way almost all 
prewar transformers were made. They were layer 
wound, that is one winding on top of the previous 
layer. The high-voltage winding was wound one half at 
a time so that the second half ended up with a slightly 
longer piece of wire being used, hence slightly more 
resistance even though the number of turns was the 
same. After the war many transformers were either 
bifilar wound or on a split bobbin resulting in equal 
resistance for center-tapped windings. 

"Reviewing the power transformer chart, you will 
notice a common factor used to determine the size. For 
example, looking at T-22R00, the watts per cubic inch 
is about 2.5. On T-22R05 the answer is the same. We 
used to use that factor in determining how much 
chassis space to reserve for the transformer long before 
the prototype was delivered. Such a factor was based 
upon using 90 % efficiency. A higher efficiency would 
require much more copper and iron resulting in higher 
cost. Lower efficiency resulted in overheating. 
Transformer T-22R05 provided about 83 watts to the 
load, meaning 8.3 watts must be dissipated in the 
transformer itself, a reasonable amount in that form 
factor. So measuring the outer size of a transformer 
may be useful to determine its capacity." 

Radio Repair Classes at the NCRTV Museum  
The National Capital Radio & Television Museum is 
now offering radio repair classes, three hours per week 
for ten weeks. Instructors are Museum volunteers 
Oscar Ramsey (who served on the White House 
Communications team) and Dick Maio (engineer and 
sonar expert with L-3 Communications). Both are 
highly knowledgeable about repairing tube-type radios. 
Students receive hand-out materials and a textbook. 
The classes cover both theory as well as hands-on 
experience in soldering, testing components, etc. while 
working on actual radios. Classes are offered either on 
Saturday mornings or a weekday evening, depending 
on the preferences of the students. Class size is only 
three, so that the instructors can provide personalized 
instruction. The cost is $300 for non-members or $250 
for Museum members. (See page 14 for information on 
joining the Museum.) Interested? Contact the Museum 
to be kept informed of upcoming classes. 301-390-
1020 or info@ncrtv.org. 
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MAARC and NCRTV Museum 
Membership Reciprocity Offer to Continue 

Between January and March of this year MAARC 
and the National Capital Radio & Television 
Museum launched a reciprocal membership offer. 
MAARC members could join the Museum for the 
discounted price of $20 for the first year (vs. the 
regular membership dues of $25 per year), and 
Museum members could join MAARC for the 
discounted price of $20 per year (vs. $24 per year). 
The Museum was created by MAARC twenty years 
ago, and the two organizations have continued to 
cooperate. This membership offer brought new 
members to both organizations. Given its success, 
both MAARC and the Museum have agreed to 
continue it indefinitely. 

If you are a current MAARC member, but not a 
Museum member, you can become a Museum 
member for only $20 for the first year. Museum 
members receive the quarterly journal Dials and 
Channels, with interesting articles about radio and 
TV history, get a ten-percent discount in the 
Museum shop, receive notifications about special 
events at the Museum, and get access to a wealth of 
digitized materials in the Members-only section of 
the Museum website. Because the Museum is an 
IRS 501(c)(3) organization, those who itemize 
deductions can take a tax deduction for the Museum 
membership. 

Here are examples of articles and topics that have 
appeared in recent issues of Dials and Channels: 

• History of historic NYC radio station WEAF 
• RCA's Radio Central 
• The Halls of Ivy (radio program) 
• FM Stereo's Early Years 
• History of the Auto Radio 

To join the Museum, go to www.ncrtv.org. You can 
join via PayPal or download a membership 
application and mail in a check. Note on your 
membership application that you are a MAARC 
member. (This special offer is good only for new 
members—not renewals.) Membership applications 
are also available at MAARC meetings. If you don't 
have Internet access, send a check for $20 made out 
to NCRTV Museum (and noting you are a MAARC 
member to: 

National Capital Radio & Television Museum 
PO Box 1809 
Bowie, MD 20717 

One of the many cool items in the Old Equipment 
Contest at RadioActivity 2013 was this 1941 Meissner 
television kit, entered by Geoff Boume. An ad is 
shown below. 

MEISSNER TELEVISION KIT 
TELEVISION KIT 

1 number of stations are already broad-

casting televised programs. Other sta-
tions are being erected . and many aPPII-

cations a-e in for licenses. Get Into 

television now and be in on the ground 

floor. Build yo.r own television receiv-

er. With Malsinar parts it's clay and ec-

onmical. 'he Me issner Television Kit 

teatimes slack and white reproduction. 

Kud io and video in one unit. Wide band 
video I.F. channel with permeability tun-

ed cells. Easily syncronized circuits. Latest type IICA kinescope. Vid-

eo anal if ier has excellent response an to 3.3 I. ShockProof design. Covers 
the el to 50, and 50 te 56 MC Television bands. OPerates on 110 volts.. 60 

cycles. Licensed by RCA. Kit uses the following tubee ( 11 18(12-711 kinescope. 
1-6.15 NJ. cric., 1-1852 mixer, 2-1852 picture 1-6FI6 picture 2nd det., 

1-6E6 video ave., 1-1852 sync. re., 2-aii7 welt i-ribrators, 2-ERG sweep amp.. 

t- lass sound I.F. amp., 1-6507 sound 2nd set., let audio and 2nd det., 1-6V6 

sound output, 1-879 high voltage rectifier. 1-51flIG low voltage rectifier. The 

receiver treasures 103' wide. 1111• high, 22' deep without the cabinet. The Pic-

ture is 3' s e' and has remarkable clarity. For ewe =delete data send for a 
Meisoner catalog. It is free. 

TELEVISION KIT COMPLETE with cassis. parts and detailed instruct 

Less i:abinet and tubes. 110.10- I 15 3 YOUR COST $43.36 

Walnut Cabinet hând rJbbed ' • R0.11 -62S6 $ 19.60  

Our banquet 
speaker for 
RadioActivity 
2013 was Kent 
King, who 
presented an 
in-depth talk 
on the history 
of E. H. Scott. 
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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. 

For Sale by Non-member: Victor 
Talking Machine Style VV-IX plus 
four records - $250. This old talking 
machine still produces good sound, 
and the main spring winds up and 
spins the turntable as designed. The IX 
style was a popular "upscale" tabletop 
Victrola, and used a 12-inch turntable 
and two-spring motor. Its serial #3322 
indicates it was manufactured in 1911 
(according to one website). The oak 
cabinet has been refinished. Included 
are thick, double-sided, records, e.g., 
Christmas and Hawaiian songs, etc. 
Phil Winter, 1101 Fairway Drive; 
Waynesboro, Va. 22980; 540-942-
5455, email: lohsewin@cfw.com. 

For Sale: The following battery sets, 
all with good tubes and working (as of 
two years ago) except where noted. 
Radiola AR-812 (with six good 199 
tubes), Freshman Masterpiece (table 
model, built-in speaker), Freed-
Eisemann NR-7 (not working), 

Samson TIC 4-tube regenerative, 
Radiola 18 (works poorly). Also, 
functioning extra 01A, 45, and other 
tubes, and some components and 
ephemera. Best offer close to prices in 
Slusser's Guide to Antique Radios. 
Pick up in Philadelphia strongly 
preferred. For information please 
contact Ray Kaplan, 
raykaplan@verizon.net. 

For Sale: New! Accurate reproduction 
of Zenith wood knobs reproduced in 
resin. Rubber grommets, washers, and 
repro knobs for major brands and 
others. Rubber feet and chassis/motor 
supports for RCA 45 players. CDs, 
DVDs of early radio courses and 
books. Some TV knobs for Pilot and 
Motorola. Masks for Motorola VT71, 
VT73. Go to 
www.RenovatedRadios.com See the 
full selection of radio parts I make. 
Don't do Internet? Call me at (586) 
876-9802. 

Radio Age Bonus 
Offer! 

One Month FREE 
for Early Renewal! 

If you renew your MAARC 
membership before the 
month shown on your 

mailing label 
(your expiration month), you 
will receive an extra month 

of Radio Age! 
13 issues for the price of 12, 
26 issues for the price of 25, 

etc. 
Check your mailing label 

and renew early—don't miss 
out! (Renewal notices are 
mailed 30 days before your 

renewal month.)M 

Help the NCRTV Museum identify a mystery radio! This brown Bakelite cabinet looks like it might be from 1940 
to 1950. There is no brand or model number evident on the chassis or cabinet. The knobs look like Zenith knobs. 
Ed Lyon believes it was an export model made for the European market. It has three bands covering 595 to 184 
Meters, 151 to 43 Meters, and 45 to 1.8 Meters. Its AC/DC chassis includes a JFC 160A ballast tube that fits into 
a wafer socket with two key slots. Apparently the tube can be inserted one way for 110-V operation and rotated 
the other way for 220-V operation. Contact Brian Belanger if you have any information about the make and 
model number. 

The radio, removed 
from its cabinet, is 
pictured to the left, with 
a close-up of the dial 
on the right. 
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Mid-Atlantic Antique Radio Club 

do Steve McAllister 

3903 Norwalk Place 

Bowie, MD 20716-1047 
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140 AUTO**SCH 3-DIGIT 210 
BRUCE SHETRONE 
969 SHORE ACRES ROAD 
ARNOLD MD 21012-1724 

mAAR,e yo r en Le vbo( r! 
Sun., Aug. 18 

Sun., Sept.15 

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: horn speakers. Program: "Sophie's Choice radio" (the 
one radio you cannot part with). 

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: Cone speakers. 

Fri.—Sat. Sept. 20-21 Kutztown antique radio meet at Reningers. 

Sun., Oct. 20 Annual Fallfest at the Davidsonville Family Recreation Center. See 
p. 2 for map and directions. Gates open at 7:00 a.m., Auction begins 
around noon. 

Sun., Nov. 17 

Sun., Dec. 15 MAARC meeting at the Sully Station Community s 
Center, Centreville, VA. See map to right. `",,, X»Mar. 

Tailgating at 11:30, meeting at 1:30. Display table: 
Radio timers. 

To check on upcoming hamfests,go to www.arrl.org and click on hamfests.) 

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: Lamp radios. Program: Historical w N,.E 
Radio sites in New England—Brian Belanger. 

Vvip, 

Ston.crce 

Rt. 28 
(Sully Rood), 

E 
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