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Restoring a GE Colorama Radio 
BY RON ROSCOE 

Irecently restored to proper operation a 1936 GE 
Colorama console, Model E106 (Rider, page 7-29). 

With its tuned RF stage, two IF amplifiers, amazing 
automatic frequency control (yes, for AM), and two 
shortwave bands, this is a magnificent radio, even 
without the Colorama tuning indicator. When I 
purchased the set last summer at the AWA Rochester 
meet, the Colorama circuit wasn't working—the primary 
of the saturable reactor transformer was open. I needed 
to find someone competent to rewind the transformer. 

Fortunately, I did locate such an individual—Gary 
Brown. My newly rewound transformer works just 
fine. Brown did a super job. He said the primary had 
something like 6000 turns of # 41 wire in it, so 
rewinding it is not an easy task! His prices are 
reasonable (he also sells tubes) and he is very 
responsive to email. Contact him if you ever need to 
have a transformer rewound: 

Gary Brown 
TUBES_TUBES_TUBES 
478 Forest Avenue 
Orono, ME 04473 
email: gkbrown@gwi.net 
Website: 
http://tubes_tubes_tubes.tripod.comitubestubestubes/ 

The impetus for this restoration project can be 
attributed to the Radio-Television Museum in Bowie, 
MD, the excellent museum operated by the Radio 
History Society. I went to the museum on the Saturday 
that it rained so hard during RadioAçtivity 2003, and 

(Continued on page 3) 

Figure 1. My GE Colorama console. 
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To 1-495 

New Hope Seventh Day Adventist Church 
15121 McKnew Road 
Burtonsville, Maryland 

(McKnew Road is 1.5 miles west of 1-95 

and 3/4 mile east of U.S. 29.) 
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(Continued from page 1) 
there I found a John F. Rider monograph, which, 
among other things, described the operation of these 
saturable reactor-controlled tuning indicators. (The 
GE's dial glows red when mis-tuned, and green when 
properly tuned in.) Well, as soon as I read that, I had to 
have one! And thus my purchase at AWA last August. 

When my friend Gary Norman (also a MAARC 
member) and I hooked up the newly rewound 
transformer, the red color worked fine, but the green 
color was pretty faint, more like a green-tinged white. 
The color on the three green dial bulbs had faded. 
Pulling the 6C5 AVC amplifier that drives the primary 
showed that the circuitry worked properly, as that 
should have given us as much green light as the bulbs 
could supply, and the bulbs did light brightly. 

Enter my other MAARC member friend, Joe Sousa, as 
we tried to figure out how to "green up" the green 
bulbs. I suggested food coloring, and Joe suggested 
gelatin as a fixative. Both were on hand, so we mixed 
up a small amount of Knox Unflavored (clear) Gelatin 
in hot water, and then, putting some of the hot gelatin 
mixture in a teaspoon, we added green food coloring 
and dipped the bulbs in the teaspoon to coat them. 
Once the gelatin had dried, we did a second coat. We 
also gave the red bulbs a new color treatment as well. 
The results are superb, and so far the gelatin hasn't 
cooked off! I'll keep you posted. It really is an amazing 

Figure 2. The chassis for the Colorama console. 

experience to tune that dial and watch the color 
change from red to green!B 

Service Data Available! 

The Radio-Television Museum library contains 
a huge collection of service data, having ab-
sorbed MAARC's service library. Photocopy 
packages are available for most radio and TV 
sets prior to the 1960s, and some later ones. If 
you wish, you can email inquiries to librarian 
Brian Belanger (bcbelanger@aol.com), who 
will check the availability of the data for your 
set(s) before you order. 

Radio service data: $3 for the first model and 
$2 for each subsequent model in same order. 
TV service data: $6 for the first model, $4 for 
each subsequent model in same order. Mary-
land residents add 5% sales tax to total. 
Make checks payable to "Radio History So-
ciety." Order from: 

Librarian 
Radio-Television Museum 
2608 Mitchellville Road 
Bowie, MD 20716 

Photocopy packages are also available for 
many manuals, for equipment such as Heath-
kits, Eico, etc. Call or email with your needs 
and we will get back to you with price and 
availability. Ditto for copies of articles from 
old radio magazines. 
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Dealing with Picture Tubes 
BY TOM HOUGHTALING 

Son", Mr Smith, but it looks like your picture tube 
is bad. These are the dreaded words heard by 

many an early set owner, usually after a television set 
had been in service for a few years. What now? Bite 
the bullet and get a new tube for the old black and 
white set, or trade in the old set for a new model, 
maybe even a color set? Ahh, those were the good old 
days when TV sets were actually worth repairing and 
shop owners could actually make money selling and 
repairing them! As a collector/restorer, you will 
inevitably encounter picture tubes that have "bitten the 
dust." My purpose for writing this article is to help 
guide you through the process of diagnosing, repairing, 
and handling television picture tubes. 

The picture tube is the transducer of the television 
receiver, converting the electrical video signal into a 
visible light image. All picture tubes you will 
encounter in your restoration work consist of an 
electron gun, a funnel or bell (the main body of the 
tube), and the fluorescent screen. Just like a receiving 
tube, the electron gun consists of a filament whose 
purpose is to heat the cathode, the source of the 
electron stream. In front of the cathode is the control 
grid, which takes the form of a metal cylinder with a 
tiny hole at its center. Following the control grid are 
two or three other grid cylinders used to accelerate 
and/or focus the electron beam. 

Another common feature between a receiving tube and 
the picture tube gun is the requirement that correct 
voltages be applied between the cathode and grid for 
proper bias. If you make the cathode too positive (or 
the grid too negative), the beam will be extinguished, 
with no light from the screen. As the cathode is made 
less positive (or the grid less negative), beam current 
(analogous to the plate current in our receiving tube) 
increases to produce varying shades of gray, up to full 
brightness white. The video signal that modulates the 
beam intensity can be applied to either the cathode or 
control grid (usually determined by how many video 
amplifier stages are present). 

By placing the correct potential between the second 
and third grids, the electrons can be forced to converge 
at the screen, thereby controlling the focus of the 
scanning beam. This is called electrostatic focus, and is 
used almost exclusively in more modern sets. Many 

early set manufacturers used electromagnetic focus, 
where a coil of wire is mounted on the tube neck. The 
amount of current flowing in the coil, controlled by a 
variable resistor, allows focus adjustment. 

The high voltage used to accelerate the electron stream 
toward the tube face on most tubes is applied to a 
connector on the bell of the tube called the ultor. On an 
all-glass tube, this ultor is connected to a conductive 
coating on the inside of the bell. On the outside of the 
bell, a graphite coating, sometimes called the Aquadag 
coating, is applied, which in practice is connected to 
the chassis. It is these conductive coatings with the 
tube glass between that form the filter capacitor for the 
high-voltage power supply. This is one capacitor you 
must be careful with when servicing or restoring a 
television. The tube can store a charge for weeks after 
the set has been turned off and unplugged. Before 
disconnecting the high-voltage lead or handling the 
tube, always discharge the tube by using a well-
insulated wire to "jumper" between the ultor connector 
and the outer coating. 

Many early sets used metal picture tubes, both round 
and rectangular (Fig.1) where the bell of the tube was 
constructed of metal. These tubes do not incorporate 
the built-in glass capacitor, so a separate high-voltage 

Figure 1. Metal picture tubes. The round tube on the 
left is a 16GP4 from an Admiral 21D1 chassis. Both 

tubes require magnetic focus and an ion trap. 
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filter capacitor is required. The high voltage was 
applied directly to this metal cone. If you restore a set 
like this, be very careful not to touch the metal tube 
while the set is playing! Some sets will have a 
protective plastic shell behind the metal funnel, but not 
always. It is easy to forget this electrocution hazard, 
especially if you are accustomed to working on sets 
where the outer Aquadag coating on a glass tube is at 
chassis potential. It is sometimes possible to replace a 
metal tube with a glass one, in which case the separate 
filter capacitor could be eliminated. Tube substitution 
guides are handy for this and other useful information. 

Early cathode ray tubes used in television utilized 
electrostatic deflection to sweep the electron beam. 
These tubes closely resemble oscilloscope tubes. 
Several sets built after the war still used these tubes, 
including the Motorola that was the subject of my 
Radio Age article last year. To achieve greater 
deflection on larger screen tubes, electromagnetic 
deflection tubes became the norm. These tubes use a 
deflection yoke containing one set of horizontal and 
one set of vertical coils mounted around the neck of the 
tube. Deflection occurs because the magnetic fields 
created by the yoke windings interact with the field 
surrounding the electron beam. 

It was soon discovered that with electromagnetic 
deflection a dark area would form on the center of the 
screen, caused by ions bombarding the phosphors. The 
ions are created in the tube with the application of 
operating voltages, and if negatively charged, are 
attracted to the screen along with the electrons. These 
ions pose a problem because they are so much more 
massive than electrons, and are not easily affected by 
magnetic fields from the deflection yoke. The energy 
imparted to the phosphor atoms by ion bombardment 
causes damage to the phosphor, concentrated in the 
screen center, even causing the phosphor to flake off in 
time. In a tube using electrostatic deflection where ions 
and electrons are deflected equally, the ion 
bombardment occurs evenly over the total screen area, 
and no burn spot will form. 

The solution to the problem came in the form of an ion 
trap magnet, mounted behind the deflection yoke. If 
you look closely at some early CRT electron guns (Fig. 
2), you'll notice the gap between two of the grid 
cylinders will be at an angle with the axis of the gun. 
With a potential difference between these two grids, 
the electric field lines between the grids will cause the 
electron/ion beam to diverge away from the gun axis at 
this point. By placing a small permanent magnet on the 
neck of the tube just beyond this point, the electron 

Figure 2. The ion trap up close. Note the slant of the 
electrodes in relation to the tube axis. The magnet 
would be mounted just beyond this point. 

beam can be redirected back along the tube axis. The 
ions, not affected by this magnetic field, will collide 
with the gun structure instead of the screen phosphors. 
The typical adjustment procedure calls for gently 
rotating the trap while at the same time moving it fore 
and aft on the tube neck while observing the picture. 
The correct position is when picture brightness is a 
maximum. 

A better solution came along when tube manufacturers 
began to apply a thin film of aluminum behind the 
phosphor screen. The atomic structure of the film 
allows electrons to pass through, while blocking the 
more massive ions, thus protecting the phosphor 
screen. An added benefit comes with the reflectivity of 
the aluminum film. Any light emitted back into the 
tube was now being reflected forward, increasing 
picture brightness with the same beam current as 
before. The aluminizing also helps conduct the 
electrons back to the high-voltage power supply. Non-
aluminized tubes rely on less efficient secondary 
electron emission from the screen phosphors. 

After their introduction, replacement aluminized 
picture tubes were heavily advertised in electronics 
magazines of the period. Many of the early tubes are 
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replaceable with aluminized versions, and of course 
doing so allowed elimination of the ion trap. An 
aluminized version of a tube will usually have a suffix 
added to the number, for example, a 10BP4A is the 
aluminized version of the 10BP4. 

And what about the numbering system used for picture 
tubes? The first one- or two-digit number indicates the 
diameter in inches of a round screen tube, or the 
diagonal measure of a rectangular tube. More modern 
tubes indicate the measurement in millimeters or 
centimeters. (The monitor tube I'm looking at right 
now as I write this is an M36LBL803X; 36 cm, or 
about 14"). The "P" (which stands for persistence) is 
either followed by a 4 for a black and white tube (e.g., 
7JP4), or a 22 for a color tube (e.g., 21FBP22). There 
are many different "P" numbers for different applica-
tions, like the P1 phosphor used in most oscilloscopes 
(e.g., 5BP1). The letters between the tube size and the 
phosphor type differentiate between similar sized black 
and white or color tubes. The suffix usually indicates 
an improvement in that particular tube, like an 
aluminized version, and will almost always replace the 
original version. 

Can your old picture tube be repaired if found 
defective? In some cases, yes. Older tubes will usually 
have a molded plastic base attached to the end of the 
gun. The lead wires coming out of the gun pass 
through the pins on the base, and are soldered to the 
pins. It is not uncommon for these solder connections 
to get "cold," just like in 4-, 5-, 6-pin, or octal 
receiving tube bases. To effect a repair I usually heat 
each base pin and suck out the old solder with a solder 
removing bulb (available at your local Radio Shack). 
Then I reheat each pin while carefully feeding fresh 
solder into the end of the pin. Sometimes the base 
comes all the way off. No problem—just clean the old 
solder out of the base pins, carefully clean the gun lead 
wires, feed the gun wires back through the correct pins, 
and re-solder. Use some high-temperature epoxy to 
mechanically secure the base on the tube. 

Can a weak picture tube be rejuvenated? You bet! 
Picture tube testers are easily found in radio swap meet 
flea markets, and can be had for a reasonable sum. The 
one I use was made by B&IC/Dynascan, which I found 
at the AWA Charlotte meet several years ago. I 
contacted Dynascan and was able to purchase a new 
set-up chart listing hundreds of modern tubes, and even 
purchased a set of modern tube adapters. After looking 
up the tube in the set-up chart, the proper socket 
adapter is connected to the tube, the filament voltage is 
adjusted for the tube under test, a bias voltage is set to 

properly bias the tube, then the emission is read. If 
you're lucky, you'll see the needle swing "into the 
green." Sometimes a flake of the inner graphite 
material or some other conductive junk can lodge 
between the tube grids or cathode and control grid. If 
this is the case, the selector switch can be set to 
"remove shorts." This charges a large electrolytic 
capacitor in the tester. When the red "Activate" button 
is depressed, the capacitor is connected across the grids 
and cathode. This sudden application of 500 to 600 
volts will hopefully blow the short out. 

If the tube is weak, this same capacitor is connected 
between the cathode and the grids, which are tied 
together. The desired effect is to remove the outermost 
layer of cathode material from the cathode surface, 
exposing a fresh surface. I have had very good success 
in performing this type of rejuvenation. It is amazing 
how much brighter a picture can be after a successful 
rejuvenation. Sometimes a tube can be brought back to 
life by slightly raising the filament voltage, the idea 
being a hotter filament makes a hotter cathode which 
"boils" off more electrons. This was the theory behind 
the popular picture tube brighteners, promoted heavily 
in the 1950s. These are just small step-up transformers 
that raise the filament voltage a couple of volts. They 
plug in between the picture tube and its socket. If one 
brightener didn't do the trick, another could be piggy-
backed onto the first. I once found a set with three 
brighteners installed! Going back to the tube tester, 
sometimes just leaving the tester hooked to the tube 
with only the filament voltage on for several minutes 
will bring a tube back to life. Try this first before 
"super-rejuvenation." Remember, some of these sets 
haven't been turned on for forty or fifty years. 

One problem you'll notice with some CRTs (some 
black and white tubes, but mostly color tubes), is a 
spotty, almost mold-like formation around the 
perimeter of the tube screen, ranging from one to three 
or more inches in width. These tubes were constructed 
with a safety glass permanently bonded to the front of 
the tube face with a translucent epoxy. As the tube 
ages, the safety glass begins to separate from the 
screen, forming gaps in the epoxy, letting air (and dirt) 
get in between the two, causing the effect. There is not 
much you can do about this. However, I was once able 
to remove the front glass from a 14" monitor tube after 
leaving the tube out in the weather for about a year. 

Safety is paramount when physically handling any 
picture tube. Again, be sure the ultor connector is 
discharged before you disconnect the high-voltage lead 
or pick up the tube. Always hold or carry the tube by 
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Figure 3. An 8HP4 "test" CRT mounted in a freshly restored 
Motorola Model 17K5 on my bench. The test tube allowed 
the repair person to bring only the chassis back to the shop, 
leaving the bulky picture tube in the cabinet in the 
customer's home. 

the sides; it should never be lifted or carried by the 
neck. I've seen incompetent technicians lift 25" color 
tubes out of cabinets by the neck. FOOLS! Don't try 
this at home. Wear safety goggles so that if the CRT 
breaks, you will not get glass shards in your eyes. 

To minimize unnecessary handling of picture tubes, TV 
service shops used to keep several small test CRTs on 
hand in the shop (Fig. 3). When a set had to come into 
the shop for major service, the heavy and bulky picture 
tube could be left in the cabinet at the customer's house 
and only the chassis hauled into the shop. 

How do you safely destroy the vacuum of the tube for 
safe disposal? I place the tube in an old cardboard box, 
then wrap a heavy blanket or tarp around the tube, 
leaving only the pins at the end of the gun exposed. 
During manufacture the tube is sealed through the 
glass stem located in the center of the pins. Carefully 
but firmly tap this stem glass until you achieve a break. 
If successful, you'll hear a steady rush of air into the 
tube with the tube remaining intact. If an implosion 
does occur, the box and blanket are there to catch it. 
Now the tube can be safely disposed of. Can the tube 
be hauled to your local dump? Some localities now 
consider CRTs to be a hazardous waste, mainly due to 
the lead content in the glass. (The leaded glass reduces 
x-ray emissions from the tube). Check with your local 
waste management authority regarding proper disposal 
of electronic equipment. I feel this issue is only going 
to get more important with time, as HDTV and plasma 
screen sets gradually replace the millions of existing 
televisions and computer monitors. What should we do 
with these things? Let me know what you think... 

Expert Local Repairs 
Leigh Bassett of Golden Age Radio fame has opened a 

shop in the Laurel area specializing in the repair of 

vintage radios and amateur radio equipment 

Call for info ( 301i 595-5349 most mornings 

Shipphg address and local drop-off / pick-up 
ATS do Schiller s Packaging Plus 

3507 Ft. Meade Rd, Laurel MD 20724 

Service provided by 
ATS. Inc. PO Box 2509 Laurel, MD 20709 

-If it glows, we fix it' s" 
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Video/DVD Review 
Antique Radio Restoration, Volumes 1 and 2 

By Bret Menassa 
Reviewed by Charles Scarborough, Eric Stenberg, and Brian Belanger 

'17 his is a "tag-team" critique of the VHS ‘ ideo 
Antique Radio Restoration, Volume 1, A Step-By-

Step Guide to Old-Radio Repair and DVD Volume 2, 
Intermediate to Advanced Theory and Troubleshooting, 
by Bret Menassa. (Either volume is available in either 
format.) In Vol. 1, Bret restores both the chassis and 
cabinet of a 1936 Philco Model 640 tombstone. 
Charles Scarborough, an experienced hand at Philco 
restoration, takes on the review of the electrical fixes in 
Vol. 1, while Eric Stenberg gets philosophical about the 
finish repairs. Brian Belanger reviews Vol. 2. 

Volume 1 - Electrical Restoration 
Reviewed by Charles Scarborough 

It's probably a bit unfair to submit Bret Menassa's 
antique-radio repair video for review by an old guy who 
acquired his first old radio exactly fifty years ago and is 
likely to raise rather baroque quibbles. On balance, Mr. 
Menassa makes a pretty good try at a useful old radio 
repair video. The video contains helpful restoration hints, 
but as noted below, I did have some concerns. 

Menassa's an engaging fellow, vaguely reminiscent of the 
long-suffering (and often the one with the right answer) 
sidekick on the Tool Time TV show. He looks you in the 
eye, utterly avoids condescending to his viewer, and 
manages to convince even this old bird that he is filming 
his own actual efforts at "bringing back" a dead but 
eminently restorable Philco 640. The camera work is 
excellent, and the soldering techniques he exposes at no-
secrets-here close range, stand scrutiny. His plan is to 
show us a " restoration" ("resurrection" would, I think, be 
more accurate) from removal of the chassis from the 
cabinet to what he rather hyperbolically calls the 
emergence of the 640 as a "museum-ready" working 
radio, a bit of an exaggeration, given that this designation 
would certainly have involved testing of tubes and 
realignment. Nevertheless, I think Menassa is wise in 
leaving quite alone the topic of alignment in Volume 1 of 
this video, aimed at the novice repairperson. 

Menassa gets off to a good start as he carefully removes 
the chassis, pulls the tubes, and cleans things up. I held 
my breath wondering whether he would warn about 

pulling off the grid caps of the 78s, 6A7, and 85, but he 
calmly and emphatically warned to push the screwdriver 
down on the cap while pulling up on the grid lead. I was 
relieved at his equally emphatic warning never to allow 
any moisture, from the damp rag used to clean, to reach 
the water-soluble Philco dial markings. I did wonder at 
his cleaning the tubes—careful about that rag and rubbing 
off the old numbers!—and then blithely replacing them 
(though he emphasized right-tube-in-right-socket), 
without even thinking about testing them. When you have 
pulled tubes for cleaning, it seems logical to me to test 
them at that point. A person serious about learning radio 
restoration will usually acquire a tube tester at an early 
date. Bret also, commendably, warns about replacing 
frayed line cords. 

I agree with his first premise regarding under-the-chassis 
work: replace the main filter caps. He was good at 
emphasizing polarity and getting the old caps out of the 
circuit though, ironically, I have seldom seen an original 
Philco main filter shorted. However, many times the 
1950s replacements are at near total leakage. Get 'em out 
before you power up the set, he says. OK! I must say, 
however, that his insistence on replacing at this stage the 
three-section secondary filter can seems somewhat 
arbitrary; I can't say I have never seen one leaking or 
shorted, but usually it's that they've lost some of their 
capacity. Arbitrarily replacing them at first strike seems— 
well—arbitrary. 

Quite a few radio restorers recommend replacing all wax/ 
paper capacitors as a matter of principle, but I am not one 
of them. I am reminded of Ed Romney's thought that 
pulling all the caps was rather like pulling all one's teeth 
because a few cavities were present. When I tackle an old 
Philco cathedral or tombstone, I do immediately replace 
the main filters and the coupling cap to the last audio, if 
there is one, and then fire it up. Often more caps need to 
be replaced, but by observing sets brought to me for 
repair after novices have attempted to restore them, I 
firmly believe that theTotal Recap syndrome produces at 
least as many wiring errors and screwed-up sets as it does 
effective replacement of bad caps. But then, I'm the Tube 
Sales, not Cap Sales, Manager at MAARC and 
presumably entitled to my prejudices. [You could argue, 
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though, that by replacing all the war/paper caps, the 
novice restorer avoids any later troubleshooting 
challenges associated with finding leaky or shorted caps. 
- Editor] 

Menassa feels that the Philco Bakelite-sealed "boat" 
capacitor units must go. However, he was careful to get 
the old cap out of the circuit by clipping old terminal 
stubs from the black modules. He does stumble, however, 
in one case, in claiming that by clipping off the ground 
terminal of a double 0.05-to-ground unit, he is taking the 
old cap out of the circuit. Not so! Theoretically, at least, 
this action could make things worse: you could have 100 
volts of DC screen voltage, for instance, passing back 
through two leaky 0.05s, to the AVC line through two 
caps effectively in series. And I was bothered that, after 
dismissing (as I do myself) the purists' insistence on 
"rebuilding" by putting new caps inside a disemboweled 
old black Bakelite boat, he contradicted himself by 
referring to his (and my) scheme of external substitution 
as "rebuilding." 

Menassa could easily generate confusion in his much too 
cryptic discussion of what was apparently an after-market 
radio-phono switch that had broken loose from its 
moorings outside the chassis. As he explains, this stops 
the signal between the plate of the IF 78 and the grid of 
the 85 when phono input is used. What made me cringe 
as he checked out this interruption in signal path was that 
he shows on camera a clip lead that he says is connecting 
the plate of the 78 to the grid of the 85. Figuratively, of 
course, it is, as he bypasses the switch, but don't give 
novices the idea that it is OK to short the plate of one tube 
to the grid of the next. He needs some editing of the video 
here! 

Menassa could also confuse beginners with his discussion 
of voltage analysis. He finds "suspect" that there is not 
significant voltage on the third grids of the 78s. Though 
he later acknowledges that they should be at about 
ground, he should have known better in the first place. 

All in all, it's not a bad video. I recommend it, with 
reservations, and am curious what's next in Menassa's 
proposed series. 

Volume 1 - Cabinet Restoration 
Reviewed by Eric Stenberg 

The write-up on the video case states that Menassa will 
"repair the original lacquer finish." Up front I will say 
that Menassa achieved a good-looking result. Like 
Charles on the electrical side of things, where I 
disagree is on details of technique, possibly more on a 

philosophical level in most cases. One of the nice 
things about demonstrations like this is to see how 
others do something even if you would do it 
differently. 

The rigors of time had taken their toll on the finish of 
the Philco tombstone, but otherwise the cabinet was 
intact with no apparent structural or veneer problems, 
making it a nice cabinet to work on. Also, this was not 
a full strip and refinish job. I agree with Menassa that 
the finish did not warrant anything that drastic. His 
tactic is, after a thorough cleaning with mineral spirits 
and Murphy's Oil Soap, to cover the dings and 
scratches with gel stain, then re-flow the existing 
lacquer, augment it with a few new coats, followed by 
a hand rubdown. 

My biggest argument would be with the use of stain to 
hide the finish damage. The approach he uses is to rub 
stain over the places where the wood shows through to 
recolor those areas. This works because the stain won't 
affect places still coated with the old lacquer and will 
just wipe off. He doesn't mention the issue of color 
matching. Of course on a generally dark-toned piece 
like the Philco tombstone you can get away with a 
stain that is as dark or darker, giving you more leeway. 
A lighter toned, or two-toned, cabinet might not be so 
forgiving. 

Bret's Old 'Radios 
presents 

ANTIQUE RADIO 
RESTORATION 

Volume 1 

Step-By-Step Guide to 

Old-Radio Repair 
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On the aforementioned philosophical note, I am 
concerned with the historic significance, both past and 
future. If the cabinet had been stained originally, 
touching up with gel stain would not be a problem. But 
most likely the color was achieved with a tinted 
lacquer. Staining just the "holes" in the finish would 
cause a distant future restorer some potential grief if 
the cabinet needed stripping. Now I know we all feel 
our great restoration efforts will stand gloriously in 
perpetuity, but, alas, that may not be the case. Use of a 
tinted lacquer would avoid this issue and be more 
historically accurate. It might entail re-ordering the 
steps to re-flow the old lacquer first, however. 

I couldn't find much to nit pick about the rest of his 
process. I might have suggested trying a rubbing re-
flow using a rag and lacquer thinner rather than the 
blush eraser spray technique he used. It may have 
avoided the dimples he needed to sand out. But the rub 
down technique can be tricky to avoid overdoing when 
the existing lacquer is thin, so it's hard to say which is 
best. His demonstration of replacing grille cloth is 
excellent. 

One thing he said that really rang true for me was his 
comment that he wasn't trying to achieve perfection— 
that he didn't mind leaving a few age-related flaws 
since they add to the character of an old radio. I whole-
heartedly agree. (On a personal note, I would not 
describe a cabinet with this much work done as having 
the "original finish" even though some is still there 
underneath. It's another philosophical topic to be sure.) 

The video itself was fun to watch. Bret Menassa has a 
pleasant, laid-back style on screen. The pace is not 
hurried but it keeps moving, and the edits are well 
handled. He packs a lot of information in the 115 
minutes. As Charles mentioned, it is directed more 
toward the beginners to radio restoration. Old hands at 
the hobby may not get as much from it but would be 
entertained at the very least. Overall, I would also 
recommend it and look forward to Bret's future efforts. 

Volume 2 - Intermediate to Advanced Theory 
and Troubleshooting 

Reviewed by Brian Belanger 

Volume 2 includes the following sections: 

• Tubes 

• Fundamentals 
• Power Supplies 

• Heater String Resistance 

• Superhets 

• Diagrams and Schematics 

• Coils and Windings 

• Alignment 

I would not characterize the treatment in this volume as 
"advanced theory." It is more advanced than Volume 1, 
but still fairly basic stuff that you need to know to be a 
competent radio restorer. The DVD focuses on 
practical knowledge rather than abstract theory. 

Like Charles and Eric, I can find a few items to 
criticize, but on the whole I think Bret has done a good 
job with these videos and DVDs. I have made 
videotapes and know from experience how difficult it 
is. No matter how carefully you think about what you 
intend to say, unless you read a TelePrompTer® word 
for word, after it is done you invariably think, "Darn, I 
forgot to mention...!" or you realized that something 
you said came out mangled. The lighting and sound are 
highly professional. Like Charles and Eric, I like Bret's 
style a lot. These are fun to watch. 

There are places where Menassa oversimplifies a 
complex concept. For example, in a totally inadequate 
definition Menassa says, "Inductance is a measure of a 
magnetic field." I know of no simple one-sentence 
definition of inductance that will make the concept 
clear to the novice. Textbook authors use definitions 
like "When alternating current flows through a coil it 
induces a back emf in the coil which acts to resist the 
flow of current, and this property is called inductance." 
Or, "The inductance of a coil depends on its geometry 
and is a proportionality constant relating the rate of 
change of current in the coil to the voltage across the 
coil." It is probably better not to define a concept like 
inductance unless you are willing to spend more time 
explaining it. 

A minor slip of the tongue: Bret was checking the 
continuity of a transformer winding and said, "I put my 
voltmeter across the primary and it measures 35 ohms" 
when he should have said "ohmmeter" or "multi-
meter." There are advantages in speaking 
extemporaneously, but you run the risk of not 
explaining things properly. 

Some things can be shown much more clearly in a 
video/DVD than described in a book. Alignment is in 
that category. Watching Bret align a radio and hearing 
the sound increase as he peaked up the IF transformers 
is no doubt very instructive to someone who has only 

(Continued on page 13) 
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The RadioActivity 2004 Old Equipment Contest 
BY TOM HOUGHTAL1NG 

On behalf of all of those who helped organize 
RadioActivity 2004, I want to thank those of 

you who participated in our contest this year. We had 
some beautifully restored entries, many with good 
documentation and well-prepared displays. One 
criterion I use when judging is to ask, "If a non-
collector walked in off the street to view the contest, 
would he be able to learn about the entry from the 
display? For many of our entries this year, the 
answer would be yes. 

We had a total of 41 entries; 22 were Zenith-related. 
The judges felt compelled to add a 15th special 
category because of two items brought in—a person-
al diary of Alfred Grebe, presented by Ron Frisbie, 
and a gorgeous early Magnavox table set with tubes 
brought in by Robert Lozier. Here are the contest 
results: 

CATEGORY 1: 
Chicago Radio Labs/ Zenith Radios 

Pre 1929 (2 entries) 

FIRST: Willie Sessoms, 1928 Model 33 
SECOND: Gary Alley, early Zenith 2 Stage 
amplifier, w/o tubes 

CATEGORY 2: 
Zenith Table Sets After 1929 (2 entries) 

FIRST: Dorni Sanchez, (6) 800 Series sets on shelf 
display 
FIRST: Robert Lozier, 1940 Bakelite chassis display 

CATEGORY 3: 
Zenith Portable Radios, Any Era (9 entries) 

FIRST: Geoffrey Bourne, L600 w/original box & 
sales receipt 
SECOND: Karl Koogle, 7G605 w/ original box 
THIRD: Jim Wilson, R520A/URR with service 
manual copy 

CATEGORY 4: 
Zenith Consoles (3 entries) 

FIRST: Rod Matzko, 5R337 Chairside 
SECOND: Jim Knapp, 1928 Model 34P 
THIRD: Willie Sessoms, 1933 Model 410 

CATEGORY 5: 
Any Other Zenith Item (3 entries) 

FIRST: Kris Gimmy, working, lighted dealer sign 
SECOND: Geoffrey Bourne, chrome front speaker 
THIRD: Robert Lozier, 1941 stand-up advertisement 

CATEGORY 6: 
Pink Radios (5 entries) 

FIRST: Paul Farmer, eight various pink radios 
SECOND: Kevin Lenehan, Motorola 56CD3 w/ 
sales release info 
THIRD: Kris Gimmy, four pink sets, one "hot" pink 
set 

CATEGORY 7: 
Radios Before 1929 (2 entries) 

FIRST: Fred Crews, Orpheus Model H 
SECOND: Gary Alley, Pittsburgh Radio Supply 
House table set 

CATEGORY 8: 
Post 1929 Wooden Cabinet Radios (1 entry) 

FIRST: Fred Crews, De Luxe table model 

CATEGORY 9: 
Plastic Radios (1 entry) 

FIRST: Rod Matzko, Emerson Model 561 w/ 
matching toy bank 

CATEGORY 10: 
Transistor Radios (5 entries) 

FIRST: Rod Matzko, (5) Zenith Royal 500B on 
plexiglass display shelf 
SECOND: Paul Farmer, Sony TR-510 w/ box and 
TR-610 
THIRD: Karl Koogle, Regency TR 1 G w/box and 
brochure 

CATEGORY 11): 
Communications Sets/ Ham Radio Gear (1 entry) 

FIRST: Paul Bernhardt, ARC-5 Military Set w/ 
accessories 
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Precision Mica Capacitors 
in the Grebe Synchrophase 

BY LEIGH BASSETT, W3NLB 

© 2004 BY LEIGH BASSETT 

W hile examining several mica capacitors from the 
Grebe Synchrophase receiver (Fig. 1), I was 

surprised to find that they were manufactured to very 
tight tolerances. Although the design-nominal values of 
the parts are unknown, the construction techniques 
indicate that the tolerance was about ±5 percent. 

Construction of the capacitors is very simple: a 
sandwich of copper plates with interleaved mica 
insulators, held between two phenolic blocks. Two flat-
head screws on 1-inch centers pass up through the 
copper plates and serve as the electrical contacts on 
top. The mica insulators extend over both screws. 

With one exception, each capacitor consists of several 
plates connected to each screw, and multiple insulators, 
like the unit shown in Fig. 1. But the lowest-value 
capacitor of the small size has only one plate connected 
to each screw and a single insulator. 

Each rectangular copper plate is press-fit over the 
screw on one end. In the small capacitors (250 pF and 
smaller), the 0.505-inch by 0.943-inch plates extend 
about 3/4 of the distance to the other screw (Fig. 2). 
The large units ( 1000 pF and larger) have 1-inch by 
1.375-inch plates with a clearance hole for the second 
screw, as shown in Fig. 3. 

Mica is not the best choice for the insulator in a 
capacitor. The naturally-occurring mineral exhibits 
wide variations in its electrical properties. In particular, 
the dielectric constant varies from 2 to 9, although it is 
fairly constant for a given batch of material. Also, the 
thickness is not easily controlled, since the mineral is 
built up from many very thin layers which separate or 

Figure 2. Top view of a small Grebe capacitor. 

Figure 1. Side view of a typical Grebe capacitor. 

flake off according to their own desires, not to those of 
the technician building the capacitors. 

To review basic capacitor physics: The capacitance of 
two parallel plates varies directly with the surface area 
and inversely with the thickness of the insulator 
according to the formula (for English units): 

C= 0.22248 * k*A/t 

where capacitance C is in microfarads, area A is in 
square inches, and thickness t is in inches. The 
dielectric constant k is dimensionless. 

The final value of the multi-plate capacitors was set by 
adjusting the thickness of one or more mica layers, 
with up to three pieces of mica used in a single layer. A 
thicker insulator results in lower capacitance. 
Individual mica insulators in the large-format 
capacitors measured from 0.0041 to 0.0096 inch in 
thickness. Individual insulators in the small-format 
capacitors tended to be a bit thicker, in the range of 
0.0075 to 0.0127 inch. 

Figure 3. Top view of a large unit. 
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Figure 4. Disassembled Grebe capacitor. 

But for the smallest capacitor, the increments provided 
by insulator selection were too coarse. Finer control 
was needed to achieve the desired accuracy, so the 
designers devised a method of adjusting the area of the 
plates by a small amount. Each plate consists of two 
copper rectangles with one rotated through a small 
angle relative to the other. Two standard angles were 
used: five degrees and ten degrees. By chance or by 
design, one degree of rotation corresponds to about a 
one percent increase in surface area. So the two 
observed rotations correspond to five percent and ten 
percent increases in both area and capacitance. The 
disassembled capacitor is shown in Fig. 4. 

The intent of this technique is confirmed by studying 
two examples which have only single copper plates 
rather than the pairs as described above. These two 
examples also had the thinnest mica sheets (both 
measured 0.0098 inch), which would result in the 
highest capacitance. The values of these parts were 
taken as the nominal value, since no adjustment was 
performed. Based on an average measured capacitance 
of 40.2 pF, the calculated k-value would be 5.5, which 
is in the middle of the accepted range for mica. 

So what was the acceptable error? From three other 
specimens I observed that: 

# 1) 0.0083 inch was too thin, so a 0.0035-inch 
insulator was added. The resulting 0.0118-inch 
insulator was too thick, and a five degree correction 
was made. 

# 2) One insulator measured 0.0110 inch, with a five 
degree correction. 

# 3) And one measured 0.0127 inch, for which a ten 
degree correction was selected. These observations 

appear to confirm the five percent error limit. 

It's interesting to speculate about the processes and 
techniques required to make these parts. It was 
obviously very labor intensive. The individual copper 
and mica components were accurately positioned, 
indicating that some type of fixture was used for the 
assembly. Most of the capacitors still measure quite 
close to their calculated values. The few that were low 
were easily repaired by turning the screws, thus 
restoring the electrical contact between the screws and 
the individual copper plates. It appears that all parts 
tested would work as well today as the day they left the 

(Continued from page 10) 
read about the process in a book. He prefers to align 
IFs by ear, just tweaking them for maximum volume. 
I prefer to connect an analog VOM and tune for 
maximum deflection of the needle, which I think is 
more accurate. 

The DVD includes slow pans of his fine antique radio 
collection. Even if you don't pay attention to the 
technical information, you will enjoy seeing the 
radios. Menassa has a knack for convincing viewers 
that restoring radios is fun and not that difficult. More 
than any book, these two volumes and their "You can 
learn to do this, too!" upbeat attitude will hopefully 
encourage new collectors to take the restoration 
plunge. I think that is their greatest contribution. 
(Those who purchase the videos and DVDs need to 

know, though, that not every sentence he utters can be 
accepted at face value. We three reviewers have not 
documented every place where a statement could be 
misleading.) To be a successful radio restorer, you 
need to read books, too, and have a mentor who can 
help you when you encounter difficulty. But videos/ 
DVDs like these can certainly be helpful to the 
novice. 

For more information on these videos/DVDs and a 
streaming video sample of their content, check Bret 
Menassa's website: www.bretsoldradios.com. The 
VHS videotape versions are $34.99 each and the 
DVD versions are $39.99 each. Include $3 shipping 
and handling to order either one. Or, order both 
volumes for $59.99 VHS or $69.99 DVD, postpaid in 
the U.S. (Bret's email is bretsoldradios@att.net.) 

Bret's Old Radios 
PO Box 51671 
Denton, TX 76206. 
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CATEGORY 12: 
Tubes & Tube Ephemera (1 entry) 

FIRST: Ludwell Sibley, gammatron tube 
demonstration 

CATEGORY 13: 
Television (1 entry) 

FIRST: Geoffrey Bourne, 1939 RCA Iconoscope 
Camera 

CATEGORY 14: 
For Display Only (3 entries) 

Fred Crews, Airline Junior 
Robert Lozier, Matchstick radio 
Tom Houghtaling, lighted Zenith sign, Zenith plastic 
radios/tube display 

SPECIAL CATEGORY: 
(arranged because of the significance of 

two items brought to the contest) 

FIRST: Ron Frisbie, personal diary of A. Grebe 
SECOND: Robert Lozier, early Magnavox table set 

BEST PRESERVATION: 
Robert Lozier, Zenith Bakelite chassis display 

HISTORICAL MERIT AWARD: 
Ron Frisbie, Grebe diary 

BEST OF SHOW: 
Geoffrey Bourne, RCA camera 

Plastic radio fans appreciated this well-
documented display by Rod Matzko, which 
included an Emerson 561 and matching 
bank. It took first place in Category 9, Plastic 
Radios. 

Geoff Bourne received the coveted Best of 
Show Award for this early TV camera exhibit. 

PEOPLE'S CHOICE: Domi Sanchez, (6) Zenith 
800 Series Display 

JUDGES: Geoffrey Bourne 
Dan Collins 
Tom Houghtaling 

This rare Orpheus Model H, entered by Fred 
Crews. was the first- place winner in Category 
7, Radios Before 1929. 

Radio Age • August 2004 Visit MAARC's web site at www.maarc.org page 14 



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. 

For Sale: Zenith Transistor Trans-
Oceanic 3000-1 with original wall 
transformer, in excellent condition, no 
perceptible bubbles on metal parts, no 
cracks in handle, battery box is 
immaculate, plays 100% on all bands, 
$175. Dale R Johnston, 1305 
Guadelupe Dr., Westminster, MD 
21157, dalejohn@ccpl.carr.org 

For Sale: Many of your favorite old 
time radio shows are available on tape 
cassettes. You select the shows you 
want and purchase them by the hour. 
Fast, friendly service. Send for our 
catalog listing over 5,700 shows 
arranged by category and title. Only $2 
(P&H). Erstwhile Radio, PO Box 
2284, Peabody, MA 01960. 

For Sale: 1941 and 1942 Philco 
escutcheons, knobs, and pushbutton 
reproductions now available. Other 
various knobs and pushbuttons also 
available. Contact us for specific 
model numbers on escutcheons. Old 
Time Replications, 5744 Tobias 
Avenue, Van Nuys, CA 91411, (818) 
786-2500,email: oldtimerep@aol.com 
http://www.antiqueradioknobs.com, 

For Sale: The Radio History Society's 
Radio-Television Museum has 
acquired many boxes of duplicate 
Sams Photofacts, ranging from low 
numbers issued just after World War II 
to the 1960s. If you are interested in 
purchasing some or all of these, make 
an offer. Contact: Brian Belanger (see 
address on page 2). Considering offers 
on a restorable Radiola 30 (It's huge!) 
RHS also has new and used tubes 
available at low cost. For prices and 
availability check our website at 
www.radiohistory.org or contact 
RHS's "Tube Czar" Tony Young: (301) 
262 - 1917 or email: 
tonyy3@verizon.net. 

Services: Time Out of Mind Radio 
operates the leading vintage radio 
appraisal service in the East. We are 
experienced, professional radio 
appraisers. References available. We 
will evaluate, document, and 
photograph your collection or estate 
and provide you with soft- and/or 
hard-copy spread sheets and a compre-
hensive written report. Our product 
satisfies all insurance and IRS require-
ments and includes all IRS forms. 
Protect your collection. Document 
your charitable gift. Define the value 
of an estate. Free, discrete, no-
obligation consultation on request. Ask 
to see a copy of our qualifications 
statement. Our reputation is every-
thing. Satisfaction and privacy always 
guaranteed. Time Out of Mind Radio 
Appraisers. Paul Farmer, PO Box 352, 
Washington, VA 22747-0352; (540) 
987-8759; oldradiotime@hotmail.com 

AUTOCALL—The Official Journal of 
the Foundation for Amateur Radio, is a 
monthly publication covering the 
activities of nearly 50 amateur radio 
organizations in the Capital area. To 
know what is happening with respect 
to ham club activities, subscribe to 
Auto-Call. Only $ 18 per year for 12 
issues. Write Auto-Call, PO Box 922, 
Reisterstown, MD 21136, (Make 
check payable to " Foundation for 
Amateur Radio."). 

Visit the Radio-Television 
Museum in Bowie, MD. 

Check www.radiohistory.org 
for details and directions. 
Open Saturday and Sunday 
afternoon from 1 to 4 p.m. 

MAARC Fall 
Mini-Meet 

September 19 

This year's Fall Mini-Meet 
will be held at the usual 
monthly meeting place—the 
Seventh Day Adventist 
Church in Burtonsville, 
MD, on September 19. This 
event will feature the estate 
auction of Guy Borrelli, 
who collected impressive 
Zenith, RCA, and E.H. 
Scott consoles. In addition, 
there will be McIntosh and 
Fisher audio equipment and 
an assortment of test gear 
and other audio equipment. 
Examples of some of the 
excellent condition high-
end radios to be sold: Scott 
All-Wave 23, RCA 812K, 
813K, and 816K. 

The flea market starts at 9 
a.m., with pizza and soda 
available at 11 a.m. The 
BoreIli estate auction will 
start around noon, and the 
general auction will begin at 
the conclusion of the estate 
auction. Two great auctions 

and a flea market all in one 
half-day event! Put this on 
your calendars and plan to 
attend! 
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MA-A-1ZC leur Cettem:M 
Sun., Aug. 15 

Sept. 17-18 

Sun., Sept. 19 

Sun., Oct. 17 

Sun., Nov. 21 

Sun., Dec. 19 

Sun., Jan. 16 

Sun., Feb. 13 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

Renninger's fall meet in Kutztown, PA. Details at 
www.dvhrc.org. 

MAARC Fall Mini-meet at the Seventh Day Adventist 
Church, Burtonsville, MD. Details on page 15. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 2 p.m. 
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