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Restoring an Early Motorola Television 
BY TOM HOUGHTALING 

[Radio Age features antique radio articles most of the time. It is a real pleasure to have 
television articles appear in the in-box. We know there are MAARC members who enjoy 
restoring TV sets, and so we welcome more articles of this kind. The good news is that Tom 
Houghtaling has promised to continue this series. —Editor] 

As a long-time collector of vintage televisions, I 
have seen several examples of the small tabletop 

Motorola sets from the late 1940s, which used either a 
7-inch or 8-inch electrostatic deflection picture tube. A 
couple of years ago, a friend had a Model 9T1 (Figure 
1) and asked if I would restore it for him. During the 
restoration process, I discovered that the 8-inch CRT 
filament was burned out, and I had only a 7-inch CRT 
for replacement. I ended up purchasing the set from 
him and am still looking for a good 8-inch tube to 
complete the restoration. In spite of my picture tube 
dilemma, it was an interesting set to work on, and I 
thought I might share some of the experience through 
this article. 

The basic procedures used to restore a vintage 
television are no different than those used for bringing 
a classic radio back to life. The main rule that I try to 
follow: don't do any more to the set than is necessary. 
If the wood cabinet has only the usual scratches and 
dings from 40 to 50 years of wear and tear but is 
otherwise in good shape, just give it a good cleaning. 
[Original white creme Go-Jo and 0000 steel wool are 
hard to beat for wood cabinet cleaning. —Editor] Don't 
give in to the temptation to strip and refinish unless the 

cabinet is a real basket case! This particular cabinet is 
made of Bakelite. After cleaning the cabinet with some 
soap and water, an application of Novus Plastic Polish 
#2 finished the job. 

As for the electrical side of your television work, 
follow your normal safety precautions as you would 
with radio restorations. Early televisions, this Motorola 

(Continued on page 3) 

Figure 1. The Motorola Model 9T1. 
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are US $20 per year in the US, Canada, and Mexico, and US $35 
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be in TIFF or JPEG formats; contact the editors for further 
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your name, address, phone, and email. 

MAARC MONTHLY MEETINGS. Unless otherwise 
announced, MAARC monthly meetings are held at the Seventh 
Day Adventist Church in Burtonsville, Maryland. Consult 
"MAARC Your Calendar!" in this issue for dates and times. 
Park in the lot behind the church but do not block the fire line to 
the rear parking lot. Entrance to the meeting is through the 
gymnasium door. 
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Figure 2. Partial schematic of the Motorola Model 9T1 showing the power supply section. Note how one 
side of the on-off switch connects the power line to "ground." Even though R84 and C81 "float" the chas-
sis, be careful! 

(Continued from page 1) 
included, often have the chassis connected to one side 
of the ac line, just like a typical all-American five ac-dc 
radio. The use of an isolation transformer while 
powering up one of these is a must. I also use a metered 
Variac, so I can bring up the ac line slowly for the all 
important smoke test. It's no fun to ruin a perfectly 
good power transformer that's been sitting patiently in 
a set for forty plus years for the chance to be brought 
back into service, just because of that shorted filter 
capacitor you forgot to replace. 

The particular set I am describing is a Motorola Model 
9T1, using a TS-4J chassis (Figure 1). A quick look in 
the Sams Photofact Index revealed that the needed 
service information could be found in Set #71, Folder 
12. This television uses fifteen tubes plus the CRT, 
with the heaters wired in a combination series/parallel 
circuit (Figure 2). Scrutiny of the schematic shows one 
series string of filaments, V14, V12, V11, V13, V9, 
V16 (the CRT), and a 105-ohm resistor connected 
across the ac line. A second series string goes through 
another 105-ohm resistor, the rest of the tubes in the 
set, and again through the CRT filament. The resistors 
are built into a special octal-based ballast unit, labeled 
M4 in the Sams photos. 

More often than not, one or more of the resistance 
elements in this ballast unit has opened and must be 
replaced. One could just solder new power resistors 
under the octal socket across the appropriate terminals, 
leaving the ballast unit in its socket above the chassis. I 
choose instead to mount all new power resistors in the 
base of a discarded octal tube, and plug the unit in 

above the chassis (Figure 3). It's not very pretty, but if 
I do come across a N.O.S. ballast tube in the future, I 
can just plug it in. 

What size resistors are needed? The string consisting of 
V14 through V16 has two 6.3-volt tubes, three 12.6-
volt tubes, and the 25-volt filament of V14, the 
25L6GT high-voltage oscillator, which adds up to 75.4 
volts. This means the resistor has to drop 120 minus 
75.4, or 44.6 volts. All tube heaters used in this set 
(except for the CRT, which I'll discuss in a moment) 
draw 300 mA. In order to drop 44.6 volts with a current 
flow of 0.3 amps, Ohm's Law tells us we need a 
resistance of 44.6 divided by 0.3 amps, or 149 ohms. A 
150-ohm unit will do fine. The power dissipation of 
this resistor will be the current squared times the 
resistance, or (0.3)(0.3)(150) = 13.5 watts. I would use 
either a single 20-watt, 150-ohm unit or two 75-ohm, 
10-watt units wired in series. 
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Performing the same calculations for the other string, 
we find that 120 minus 81.7 = 38.3 volts to be dropped, 
so we need a resistance of 38.3 volts divided by 0.3 
amps = 128 ohms. This lower resistance only dissipates 
11.5 watts. If you want to be precise, use a 130-ohm 
unit. Using another 150-ohm resistor at 20 watts will 
work just as well. (Motorola used the same value for 
both of the filament-dropping resistors.) Why does the 
schematic show 105-ohm resistors? When this 
television was manufactured, it was not uncommon for 
the supply voltage from a typical household receptacle 
to be around 115 volts, sometimes even lower. The 
front page of the Sams even gives the power supply 
requirement as 110-120 volts ac. With a lower supply 
voltage comes a lower voltage drop needed across the 
ballast tube, hence a lower resistance. In this case, 
erring on the side of a higher resistance is good, 
because the tubes will last longer if the voltage drop 
across each filament is a bit less than the nominal 
value, and line voltages tend to get higher rather than 
lower as time goes on. 

One interesting thing about this filament circuit is that 
the CRT filament is part of both receiving tube filament 
strings and must carry the current of both. Consultation 
of a tube manual indeed reveals that the 7JP4 filament 
operates at 6.3 volts and 600 mA. While this 
arrangement is a clever use of the filament strings, 
there is a problem. If you were to fire this set up 
without the Variac, you'll notice the CRT filament 
brighten very quickly above normal for about two 
seconds, and then decrease to normal brilliance, much 
like the pilot lamp in an all-American five radio. What 
happens at power-up is that the other tube filaments are 
cold and have a fairly low resistance. When power is 
applied, a higher than normal voltage drop appears 
across the higher resistance, 600-mA 7JP4 heater, 
making it glow brightly. Once the other filaments begin 
to heat up and take more of the voltage drop, the CRT 
brilliance returns to normal. I suspect this is the main 
reason why so many of these CRTs have open 
filaments. The CRT in my set was no exception. 

What can be done to correct the situation? A couple of 
options are available. You could install a small filament 
transformer just to handle the CRT filament, and 
connect the junction of the V9 and V8 filaments to 
chassis. In other words, take the CRT filament out the 
circuit. If you do that, you should increase the value of 
the series dropping resistors slightly to make up for the 
loss of the CRT filament. 

Another solution would be to use a thermistor in series 
with the filament string. A thermistor is a special type 
of resistor that has a relatively high resistance when it 

is cold, but whose resistance drops as it warms up. In 
this circuit, it would take the brunt of the voltage drop 
at initial power-up, then gradually becomes only a few 
ohms, allowing the heaters to gradually reach normal 
temperature. Philco used a thermistor in their Predicta 
sets to achieve the same goal. 

Where can you find such a thermistor? Almost all color 
sets from the 1960s and 70s, and many later sets, used 
thermistors in the automatic degaussing circuits for 
demagnetizing the picture tube. These units are 
typically 120 ohms cold. If you'd rather use new 
components, Mouser Electronics is a good source for 
not only thermistors, but also the resistors and 
capacitors you'll need for your restoration work. I have 
tried this method, and it does help, but the thermistors 
do get pretty hot during operation, so don't install the 
thermistor close to any heat-sensitive components. The 
older units salvaged from color sets are usually rather 
delicate; it's not unusual for one or both leads to break 
off from the main body of the component during 
removal or installation. 

There is of course a third (albeit somewhat less 
convenient) method to overcome the problem—just use 
the Variac each time you power up the set. 

Now that we have the tubes in the set lighting up (and 
hopefully not burning out prematurely), it's time to get 
the B+ circuit going. Next time we'll talk about this, 
replace all those old wax capacitors, probably a few 
resistors, and with luck get the set going again. Stay 
tuned...II 

Figure 3. The original ballast tube from the set next 
to my "original creation." Not very pretty, but it 
does function. 
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Basic Wood Radio Cabinet Refinishing—Part 1 
BY ERIC STENBERG 

A great thing about a hobby involving antique ra-
dios is the many aspects that can hold your inter-

est. To people on the "outside," we may be just an-
other bunch of wacko collectors. But to those of us in 
the know, there are an amazing number of specialties 
within our fraternity. Some enjoy the history, others 
the electronics or pure collecting, a particular era, or 
preservation of equipment. A facet of the hobby that 
has brought me a lot of satisfaction is wood cabinet 
restoration. This is a topic of interest to the many col-
lectors who have picked up a set in less than perfect 
shape. This article describes the refinishing process as 
I have been practicing it. It is geared toward the begin-
ner. That's a warning to you more experienced folk out 
there. Also, I won't go into every possible aspect. 
Even so, this article turned into a bigger project than 
expected. Part 1 covers preparation and stripping. Part 
2 covers coloring and applying the new finish. 

But first a little philosophizing. Refinishing any old 
wooden item is a subject of great controversy within 
the antiques community. Some people hold the origi-
nal finish as practically sacred. It seems that some 
within the vintage radio community have picked up on 
this notion as well. Maybe they think it's chic. I am 
not one of these original finish die-hards. For one 
thing, in the realm of true antiques, radios aren't all 

Figure 1. The Fairbanks Morse 58-T 1 prior to restoration. 

that old. I prefer that my sets look good and display 
well. If the finish looks bad, then I want to do some-
thing about it. Obviously, if you have found a gem 
with good original finish, you should keep that way. I 
am focusing on radios where the finish is badly dete-
riorated (Figure 1). There is a good reason these are 
usually referred to as "project sets." It means they 
need to be refinished to be preserved. 

I admit to being one of the masochists who look for 
such sets. I kid myself that I am getting a bargain since 
these radios command smaller prices. (One of my pet 
peeves is the vendors who call sets "restorable" and 
price them as if they already are. I suspect they have 
never actually tried to restore a radio). It is unlikely 
you will monetarily recoup the effort it takes to bring 
these back to health unless you charge quite a bit. 

Consider it a labor of love. 

There are basically three things you can do for the fin-
ish on an old radio. "Nothing," restoration, or refinish-
ing. I put "nothing" in quotes because you will proba-
bly want to clean the radio at least, especially if you 
have one of those gems I mentioned that still has most 
of its original finish. How bad the finish needs to be 
before you go beyond just cleaning is a matter of per-
sonal preference. A thorough cleaning involves dis-

mantling the set (discussed later) as you 
would for refinishing and then giving it a 
rubdown with a mildly abrasive cleaner. A 
hand cleaner such as the original `Go-Jo' 
brand and very fine steel wool (0000 
grade) is good because you can avoid wa-
ter. You may need to wipe the cabinet 
down with turpentine or mineral spirits 
first to dissolve any wax. Following clean-

ing, a "finish restorative" can also be used, 
such as Kramer's Best Antique Improver, 
which has been demonstrated at MAARC 
meetings. Products like this can some-
times work wonders with a generally in-
tact but tired finish. 

Restoration is a hopeful term for a number 
of techniques that can fix or augment an 
existing finish without resorting to total 
refinishing. Restoration is more of an art, 
and because this article is about refinish-
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ing, I'm only going to scratch the surface (sorry, bad 
pun) of this subject. Re-amalgamation is probably the 
most popular technique. It is used to remove scratches 
and cover thin spots in lacquer. You soak a cloth in 
lacquer thinner and rub the area to dissolve the finish 
surrounding the problem and re-flow over it. [Use 
good rubber gloves and work outside on a dry day. 
Lacquer thinner is explosive and bad for your health. 
—Editor] 

If the cabinet has a shellac finish, as some cabinets of 
the early 1920s did, use alcohol instead. Successful re-
amalgamation is heavily dependent on there being 
enough finish on the surface to allow this redistribu-
tion. I have never had much luck with this technique, 
probably because I deal with radios where the finish is 
too far gone. 

If your finish is merely thin, you can spray some addi-
tional clear coat (lacquer or shellac) over it. If you 
have bare spots or scratches down to the wood, which 
is a common problem on corners and edge trim, you 
can use color-matched stains or tinted lacquer first, 
then the clear coat. Color matching is truly an art 
form, and I do not know an easy way to do it other 
than trial and error with various colors. I prefer tinted 
lacquers for this since they are most likely what the 
manufacturer originally used. Once you go that far, it 
might be debatable whether you can still call the finish 
"original." By the way, the techniques mentioned 
really only work with lacquer or shellac. Varnish and 
polyurethane do not re-dissolve, but hopefully you are 
not dealing with them. 

Most of these restoration techniques involve using the 
same chemicals used in refinishing. I am going to say 
more about these various potions later. Up 
front I advise that you get familiar with them 
before attempting an important project. I rec-
ommend totally refinishing a couple of com-
mon inexpensive table model radios first be-
fore refinishing a valuable set and definitely 
before attempting a restoration. 

Okay, let's finally get into this refinishing 
stuff. The example subject for this make over 
is a Fairbanks Morse Model 58-T-1 that I 
picked up at the MAARC October meet. It is 
shown in its former non-glory in Figure 1. 
Note the missing dark stain on the trim, edges, 
and corners. There are also large areas of bare 
wood on the top of the cabinet. A nice candi-
date for a refinish job. 

The first step is to make a quick drawing of the cabi-
net to record what color goes where. Use the existing 
finish to tell what areas are dark, medium, or light 
brown. Label these on the drawing. Be more specific 
about shades and colors if you know them. If your 
have a bunch of stains and tinted lacquers on your 
shelf, try applying a dab or squirt of each to a piece of 
wood that is the same or very similar to your cabinet 
surface wood type. Label each color and let them dry. 
Then, by comparing this "color chart" to the original 
colors on the radio, you can determine which is closest 
to the original. A color photograph of your radio be-
fore you start is also helpful, and a good photograph of 
a well preserved example of the same radio is the best. 
The idea is to later try to restore the different shades as 
closely as possible to the original colors. At least get 
the color scheme right. I may not be a stickler about 
the original finish, but I do believe the original look of 
the set should be restored as much as possible. If your 
set has a decal, measure exactly where it is on the 
cabinet and put this on the drawing as well. [Antique 
Electronic Supply sells replacement decals for com-
mon makes such as Emerson, Philco, and RCA. 
—Editor] You might also need to make a note of what 
size it is, as some manufacturers, such as Emerson, 
used different sizes of their emblem. Refinishing will 
destroy the decal, but at least you will know where to 
replace it. 

The next step is dismantling (Figure 2). Remove eve-
rything that isn't wood—chassis, speaker, and grille 
cloth. Handle the grille cloth carefully if it looks reus-
able. If it is glued to a cardboard frame and stapled in, 
gently pull the staples to get the cardboard out. Save 
the cardboard piece even if the cloth is not reusable. 
You can make a new one if need be, but why do so if 

Figure 2. The radio after disassembly. 
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you don't have to? If the cloth is glued to the wood on 
the inside of the cabinet, you will probably have to 
resort to a putty knife to scrape it off. It will be diffi-
cult to save such a piece for re-use, so I usually do not 
try. [MAARC member John Okolowicz has grille cloth 
available in a variety of authentic patterns. —Editor] 

Escutcheons are all different. For this set, the escutch-
eon is held on with small brass wood screws, which 
makes removal easy. Sometimes small nails are used. 
Try not to damage the wood or scratch the escutcheon 
when prying these out. I use a small, thin-blade screw-
driver, or sometimes a knife blade, and go slowly. Oc-
casionally these nails protrude through the front panel 
and can be started back out from inside the cabinet 
with a nail punch. Once started, they can be pulled out 
with a pair of needle-nose pliers. Avoid scratching the 
nail heads also if you can. On many small sets there is 
no escutcheon and the dial cover is fastened to the in-
side of the cabinet, hopefully with staples. If they are 
glued in, they are a pain. Fortunately, old glue is often 
brittle and no longer holding well. If not, you can try 
softening it with alcohol, but this is a difficult area to 
soak. Probably you are in for a slow pry job with a 
putty knife and crossing your fingers that nothing goes 
"snap." 

I take all the small hardware, escutcheon nails or 
screws, speaker screws, and chassis bolts, and stick 
them on a short piece of masking tape so I do not lose 
them. [An old muffin pan with multiple compartments 
also works well for holding small parts. —Editor] I 
then like to take everything except the cabinet and put 
it all together in one box for safekeeping. Throw in the 
diagram you made in the first step so you can find it 
later. 

Paper labels on a cabinet are a special case. If they are 
still there they can be difficult to remove without dam-
aging them. And these are items we do wish to pre-
serve. My solution to this problem is shown in Figures 
3 and 4. I take a piece of stiff scrap paper cut slightly 
larger than the label and tape it down over the label 
using clear plastic package sealing tape. I cover the 
entire piece of paper with the tape and make sure the 
edges are sealed. Do not let the tape touch the label 
itself. The tape protects the paper and label from the 
chemicals to follow, and the paper protects the label 
from the tape. 

At this point, I clean out the cabinet with a vacuum 
and wipe it down with mineral spirits. This gets rid of 
surface grime and any wax that may still be there, 
which is unlikely. Watch out for any loose veneer or 
other loose cabinet parts or trim and avoid breaking 
them. Wait for the mineral spirits to dry. You will soon 
find that wood cabinet restoration is an endless series 
of waiting for things to dry. 

Speaking of loose veneer. I have rarely encountered a 
radio cabinet that did not have some such problems. 
Besides lifting veneer, old cabinet joints may be com-
ing loose, or old plywood panels, particularly the bot-
tom panel, may be delaminating. The Fairbanks Morse 
had all of these issues. Now is the time to take care of 
these structural repairs. Wood glue and woodworking 
clamps are your best friends. White glue can also be 
used but the yellow wood glues are stronger. In fact, 
wood glue is amazingly strong stuff, but it must, I re-
peat must, be clamped while drying to be effective. 
Strictly speaking, you just need to apply pressure, so 
you can get by without clamps if you can arrange to 
stack some heavy weight on your glue joint. (You just 

Figure 3. The label before it was protected. Figure 4. The label protected with paper and tape. 
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Figure 5. Using a glue syringe to 
need re-gluing. 

inject glue into joints that 

knew those Rider's manuals were good for some-
thing!) However, there are situations where clamps are 
indispensable. 

Figure 5 above shows the use of a glue syringe to 
force glue underneath a loose layer of veneer. This 
tool is extremely handy for getting glue in loose cor-
ner joints as well. Figure 6 shows the veneer repair 
clamped off. Note the use of clamp blocks (just scrap 
pieces of wood) used to protect the veneer surface 
from marking by the clamps. They also spread the 
pressure over a larger area. The wax paper is used to 
prevent the clamp blocks from being glued to the cabi-
net. Because, face it, that just wouldn't be a good look. 

Have some wet paper towels handy to wipe up the 
excess glue that gets squeezed out of the joints. The 
glue will set up in about four hours, but I usually let it 

sit overnight to be sure. Depending on the 
damage, the radio may need multiple 
rounds of gluing and clamping, especially 
if you only have a few clamps or the dif-
ferent repairs would interfere with each 
other, as occurred with this cabinet. 

Figure 7 shows the second go-around us-
ing a bar clamp to hold the lower corner 
joints of the cabinet together while the 
glue dries. Be careful if you find you need 
to clamp across the open back of a radio 
cabinet. This includes stacking weight on 
top of the cabinet. The open back has no 
structural support, and you can cause dam-
age. Cutting a brace from a piece of scrap 
wood to exactly fit inside the opening will 
prevent this tragedy. And once again, you 
are waiting for something to dry. 

This is all I will say about veneer repair here. It is an 
important topic in cabinet restoration, because some 
sets have extensive veneer damage. But it is a rather 
involved topic, and there is not sufficient space to treat 
it in this two-part series. Fortunately, the Fairbanks 
Morse did not have any missing veneer. 

At this point, I am ready to start stripping off the old 
finish. But first I need to say something about finishes 
and stripping chemicals. With old radio cabinets you 
are nearly always going to be dealing with lacquer. 
Occasionally you may encounter shellac on some 
older 1920s three-dialers. But lacquer was, and is still, 
the finish of choice for cabinet manufacturers, because 
it dries extremely fast. Many coats can be applied in a 
relatively short period of time, but more about this in 
Part 2. Lacquer is best stripped with lacquer thinner, 

Figure 6. Clamping loose veneer. Figure 7. The second gluing/clamping operation. 
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Figure 8. Stripping operation, using the plastic 
scraper and fresh lacquer thinner. 

Figure 9. Using a toothbrush to get old lacquer out 
of trim areas and corners. 

the principal effective ingredient being acetone. I've 
found that different brands of lacquer thinner may not 
have the same acetone content. I look for brands call-
ing themselves epoxy and lacquer thinner. 

Lacquer thinner is not the most pleasant of substances. 
Let me emphasize again—wear rubber gloves and 
have good ventilation. Lacquer thinner is very volatile, 
flammable, and has a strong odor that gives you a 
headache. Trust me, you will not be stripping radios in 
your basement with it this winter. Obviously, do not 
allow smokers near you while using it. You may 
choose to leave this world in a fiery flash, but I hate to 
think of those nice radio cabinets you would be taking 
with you. For shellac, you can use alcohol, which is 
not quite as nasty, but the warnings still apply. 

Conventional paint strippers work well on lacquer, but 
they are overkill to some degree as they tend to be 
made of harsh chemicals that can be hard on the wood. 
An exception may be the newer, pleasant-smelling, 
citrus-based strippers that may actually allow you to 
strip cabinets in your basement this winter. However, I 
still prefer to work with lacquer thinner on these old 
cabinets. 

A couple of other asides: If the lacquer thinner is hav-
ing no effect, it is likely that some monkey before you 
has refinished the cabinet with varnish, or worse, poly-
urethane. Talk about a lack of respect for authentic 
restoration! The only recourse is paint stripper. Also 
some of you may have noted my comments about ace-
tone and be wondering, why not use it straight? Well, 
you can; I've tried it. It is more aggressive and works 
quicker than lacquer thinner. However, everything I 
said about volatility and flammability goes double for 
acetone. It evaporates very fast and you will lose a lot 

to that process. And if your ventilation isn't very good 
it will knock you on your behind. It is also harsher on 
the wood when applied in the quantities required. But 
it does smell better than lacquer thinner for some rea-
son. Despite that, stick with the lacquer thinner for the 
major stripping. 

Okay, let's get on with it. Tools to have are plastic 
paint scrapers, perhaps a nylon bristle stripping brush, 
and an old toothbrush. Do not use metal utensils, it is 
too easy to damage the wood. All except the 
toothbrush can be found in the paint section of any 
home improvement emporium. Find a work surface 
you are not too concerned about and have paper tow-
els and rags handy. Those Scott brand "Rags in a Box" 
heavy paper towels sold at the aforementioned empo-
rium are very well suited to this job. 

Pour some lacquer thinner into a small working con-
tainer and reseal the can. I also like to have a second 
shallow container to dip the brushes in. I consider this 
the "dirty" container, while the "clean" thinner is from 
the first container. Pour some thinner from the "clean" 
container over the surface you are going to work on, 
letting it spread out over all of it. After several seconds 
it will have started to dissolve the finish. Then take the 
plastic scraper and scrape up the goo as seen in Figure 
8 above. Clean the goo off the scraper onto a paper 
towel after each stroke. When the lacquer starts resist-
ing and won't scrap up easily, pour on some more 
thinner and wait a few seconds again. 

Repeat this process as many times as needed to get the 
bulk of the finish off the surface. And yes, this is a 
messy process. A warning—the lacquer thinner will 
slowly start to eat the plastic scraper. Fortunately, they 
are cheap. I take a metal file and periodically re-
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Figure 10. Softening lacquer witri lacquer thinner and wiping it off 

sharpen the business end. But be careful where you lay 
down the wet scraper. With its surface partly dis-
solved, the blade will weld itself to anything. Lay the 
scraper across something to dry. It takes less than a 
minute. 

For trim details and corners, you need to use the 
brushes (Figure 9, previous page) dipped frequently in 
the "dirty" container to keep the thinner on the work 
area fresh. You will soon discover why I call it the 
dirty container. If I run into a 
real stubborn spot, I will break 
out the straight acetone to take 
care of it. 

When done with the scraper 
and brushes, take a clean towel 
or rag soaked in lacquer thinner 
and wipe off the residual finish, 
as in Figure 10. There could be 
a fair amount, and you may go 
through several towels. To 
speed things up, you might 
want to start this step using 00 
or 000 steel wool instead. 
Again pour some thinner on 
first, then wipe with the grain. 
But do not get so enthusiastic 
that you gouge the wood that 
may have softened some from 
the thinner. The steel wool will 
get gummy and won't be easy 
to rinse out. To make it last 
longer, I suggest unrolling the 
pad and tearing off small sec-

tions for this purpose rather than 
using the whole pad at once. That 
way you can toss the small pieces 
as you go. 

After the finish is off the first sur-
face, move on to the next and re-
peat the drill until all sides are 
done. Finish up with a clean towel, 
soaked in cleaned lacquer thinner, 
and give the cabinet several wipe 
downs to get the last vestiges of the 
old finish. You will also want to 
wipe out the inside the cabinet 
where run-off from the stripping 
process has gone through the grille 
and dial openings. I often use 
straight acetone for the last wipe 
down, because it leaves things very 

clean, including your sinuses. Figure 11 shows the 
stripped cabinet, looking quite a bit different now. I 
leave it to air out overnight, because it wouldn't be a 
major refinishing step if nothing was left drying at the 
end. 

Now the cabinet is ready for refinishing. Part 2 of this 
article, with a detailed explanation of the refinishing 
process, will appear in an upcoming issue of Radio 
Age. Watch for it!• 

Figure 11. The stripped cabinet, ready to be refinished. 
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Texas Instruments and the Regency TR-1 
BY CARTER COOK 

[This article was originally published in the Texas An-
tique Radio Clubs' newsletter, The Lonestar Wave-
form, as part of a longer article titled "Texas Radios." 
We are grateful to TARC and Carter Cook for permis-
sion to reprint it here. —Editor] 

Because of the quantities of small transistor radios 
produced in the Far East over the years, many 

people have the mistaken impression that the Japanese 
developed and produced the first transistor radio. Ac-
tually, the first transistor radio was developed by an 
engineering team at Texas Instruments in Dallas in 
1954. Amazingly, this first laboratory model was de-
signed, tested, and constructed from concept to a fin-
ished, operating breadboard model in under six days! 

Management at Texas Instruments in the early 1950s 
pursued a vision to make their company a major 
manufacturer and supplier of transistors for the elec-
tronic industry. 

Just three years after a Bell Labs team had invented 
the transistor in 1948, Texas Instruments paid Bell a 
$25,000 license fee to become one of the first compa-
nies in the United States to manufacture transistors. 
Economies of scale were hardly begun when Texas 
Instruments began making transistors. In June 1952, 
Scientific American said that transistors from several 
manufacturers were now on the general commercial 
market. "The competitive rush to market has now be-
gun," the magazine reported. "One distributor quoted 
a price of $30 for a transistor." 

At TI, research and development on the transistor de-
vices themselves went hand in hand with other pro-
jects that would make use of the transistors in useful, 
practical circuit designs. Texas Instruments was highly 
successful in developing commercial uses for their 
line of solid state components, including not only the 
pocket transistor radio but the electronic calculator as 
well. 

Late on a Friday afternoon in May 1954, the TI Gen-
eral Manager, Pat Haggerty, called electronic engineer 
Paul Davis to his office to assign a special project. 

Davis was well experienced in electronic engineering, 

earning a BSEE at Southern Methodist University, 
serving in the Navy during World War II as a radar 
officer, and working as a design engineer for Watter-
son Radio Manufacturing Company in Dallas before 
joining Texas Instruments in 1948. 

Haggerty got right to the point. Davis was being as-
signed a special project to develop an all-transistor 
radio. Particularly, this was to be a receiver that was 
capable of being produced in large quantities that 
would be needed for a mass-produced radio. The engi-
neering feasibility model was to be demonstrated to an 
established radio manufacturing company with the 
assurance that TI would be able to produce and supply 
all needed RF transistors for production. 
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ir 6 0 to to 0 to lb lb it 6 ir 41 tO 
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ANIIMIMINIParfflIne 

The world's first commercially produced transistor 
radio, the Regency TR-1, was based upon a circuit 
and transistors developed by Texas Instruments. It 
was manufactured by the I.D.E.A. Corporation of 
Indianapolis, which created the Regency Division 
for the purpose. 
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Davis' initial goal was to develop a breadboard model 
transistorized radio that was operational over the full 
AM broadcast band with sensitivity and volume equal 
to small tube radios of the day. 

Haggerty gave Davis assurance that all the resources 
of the Semiconductor Department would be available 
for support. Davis was invited to choose anyone at TI 
to be assigned to the development project. He chose 
three crack engineers for the team, all proven experts 
in the design and development of transistor electron-
ics. 

Mapping out strategy for the job in his head, Davis 
envisioned that with hard work the team could pro-
duce the radio in perhaps four to six months. Even that 
schedule would scoop the competition by perhaps a 
year or more. He asked when the breadboard model 
was needed. "I don't need it until next Wednesday, 
when our potential client will be here," Haggerty as-
serted. Less than six days until the deadline, Davis 
rushed downstairs to get his team organized in order to 
begin work that very evening on the theoretical and 
mathematical ramifications of the job. 

Saturday morning, a team member went out and 
bought the smallest tube-type radio he could find, an 
Emerson. From it, the team intended to remove and 
use unusually small parts not readily available from 
normal parts suppliers. Particularly, they intended to 
immediately scavenge the minuscule tuning capacitor 
and speaker. 

Several serious problems were overcome by the team 
in exhausting marathons over the next few days. Tran-
sistors were specially prepared and selected that would 
still have gain at 1862 kHz—the sum of the upper fre-
quency limit of 1600 kHz and the intermediate fre-
quency of 262 kHz. "Quiet," low internal noise tran-
sistors showing a better signal-to-noise ratio were in-
stalled in the radio's front end. A team member de-
signed tiny, low impedance IF transformers for the 
radio. Instability and parasitic oscillations in the am-
plifier circuits had to be overcome. 

By Monday night of the following week, the team had 
a fully transistorized radio operating on a breadboard. 
The original radio utilized eight transistors: one mixer, 
one local oscillator, two IF amplifiers, one detector, 
and three in the audio amplifier. 

Years later, Davis reflected on the work they did. "I 
suppose that, since we were engineers used to design-
ing new circuits week-in and week-out, at that time it 

seemed more or less like another breadboard com-
pleted. I wish we had fully realized the significance of 
the project and had taken photographs and had kept 
more detailed records." 

Tuesday afternoon, after tweaking the circuits once 
again, Davis and the team took the finished bread-
board model to their pleased manager and breathed a 
collective sigh of relief. Although they could not know 
then, there was to be another bombshell for the team. 

The following Saturday morning, Davis got another 
visit from General Manager Pat Haggerty. Davis re-
lates, "He again stated how much he appreciated our 
efforts on the radio and added that he felt it was a 
pretty good design. In fact, he said, that it was good 
enough that he wished to show it to some people at an 
important out-of-town meeting he was to attend on the 
coming Tuesday." 

Davis continues, "Of course, he could not take along 
the radio in its breadboard configuration—it would 
need to be neatly packaged in an attractive case for 
easy transport and demonstration." 

Haggerty dropped the bomb. He told Davis he would 
appreciate it if they could reconfigure their design into 
a neat package in time for him to take it with him next 
Monday evening. 

Davis again rounded up the team for a weekend mara-
thon. They decided to package the radio in the original 
Emerson case they had bought the week before. They 
had to design and build even tinier IF transformers and 
fabricate a special, miniature switch in order to get all 
the components in the restricted space of the former 
Emerson. 

By Sunday night, the newly packaged radio was work-
ing properly. On Monday, they finished final align-
ment, and Haggerty left with the radio in his luggage 
for the out-of-town demonstration. 

In June, the team learned that Texas Instruments had 
made an agreement with the I.D.E.A. Corporation of 
Indianapolis to produce the radio in quantity. Through 
June and July, Davis and an augmented team experi-
mented with ways to simplify the radio for production. 
Ultimately, a four-transistor model, designated the Re-
gency TR-1, resulted. The radio went into production 
in October 1954, and thousands were sold before 
Christmas at a price of $49.95. Demand outstripped 
supply for several months. About 100,000 were even-
tually produced. al 
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Radiotron Doll Auctioned 

A rare RCA Radiotron doll was 
auctioned on April 13 at Skinner's 
Science and Technology Auction in 
Bolton, Massachusetts. These dolls 
were used for countertop advertising by 
RCA dealers in the late 1920s. Its hat is 
a globe-shaped tube with "RCA 

Radiotrons" stamped on the base. Slots in the doll's 
hands hold advertising cards. This 161/2-inch high red, 
blue, and yellow composition and wood figure of the 
Radiotron man was made by the Cameo Doll Co. 
Bidding was spirited, and the final gavel price was 
$3,173 plus a 17.5 percent buyers premium. And you 
thought old Barbie dolls were valuable! [Thanks to 
Jack Lowe for submitting this item!] 

Tube Collectors Take Note 

Those of you who are interested in tubes really should 
join the Tube Collectors Association. Their quarterly 
publication, Tube Collector, is chock full of interesting 
and often unique information about tubes. To join, 
send your $20 dues to: Tube Collectors Association, 
PO Box 1181, Medford, OR 97501. In the last issue of 
Tube Collector, there was a long listing of websites 
related to tubes. Here are just a few examples to whet 
your appetite: 

• http://home/pacbell.net/philbert/tuning_eye/ 
tun_eye.htm (Lots of great stuff on magic eye 
tubes.) 

• www.tubedata.com (A wealth of tube data.) 
• http://www.vitriol.com/images/tech/tubes/ (Brief 

history of tubes.) 
• http://home.planet.n1/—frank,philipse/frank/ 

frank.html (Tube data sheets.) 

Letter to the Editor 

Ludwell Sibley wrote us regarding Leighton 
Greenough's article, "A Link Between Articles by Two 
of Our Authors," (Radio Age, February 2002, 
p. 12). Sibley says: "The 'tilt tube' mentioned in the 
article did indeed reach commercial production by the 
Red Bank (New Jersey) Division of Bendix Aviation 
Corp. This firm made a broad line of specialty tubes, 
mainly for military use. Among their offerings was the 
`Convectron,' a position sensor just as Greenough 
described. The concept was the same, but the tubes 

were different physically. The TT-25/6361, 
registered by the EIA in 1953, and TT-27 were 
single glass tubes, 3/4 inches in diameter by 3 inches 
long, with 'grid caps' on the ends. They were to be 
used in pairs, mounted in a 'V' configuration, and 
wired into a bridge circuit supplied with eight volts 
or so. The TT-26 'Double Convectron' was a 
V-shaped version, effectively two TT-25s joined at 
right angles, with three caps. Besides sensing 
position, these devices could be used as 
accelerometers." 

Fallfest Announced 

Do you recall the famous Gaithersburg Hamfest 
held every September? Fallfest 2002 at the Howard 
County Fairgrounds September 7 and 8, sponsored 
by the Foundation for Amateur Radio and the 
Columbia Amateur Radio Association, is the 
successor to that event. While it is not as large as the 
Gaithersburg event at its peak, it is an event worth 
attending. Information: Call 410-730-8420 or email 
to info@fall-fest.com. 

MAARC Fall Mini-Meet and the Nye 

Estate Auction, Both at the DFRC 

If you enjoy radio auctions, October will be a month 
to remember. MAARC's Fall Mini-meet, which 
always features a big auction, is scheduled for 
Sunday, October 6. Gates open at 9 a.m. In addition, 
the Radio History Society will hold a huge estate 
auction for the Rodger Nye collection on Sunday, 
October 20, to benefit the Radio-Television 
Museum. The auction preview is at 10 a.m. The 
auction starts at 11 and runs all afternoon. Eat lunch 
before you arrive or bring a bag lunch. Both events 
are at the Davidsonville Family Recreation Center 
(same location as the MAARC Fall Mini-meet/ 
auction last year.) From Rt. 50 between Annapolis 
and Washington, exit south on Rt. 424, 
Davidsonville Road. In about 3 miles turn right on 
Rt. 214. After 0.7 miles, bear left at the fork on 
Queen Anne Bridge Road and watch for the chain 
link fence on your left. The Nye collection includes 
1930s consoles and wood table models, 1940s/50s 
Bakelite and other plastic radios, novelty radios, test 
equipment, and more (but, no high end audio gear or 
early 20s radios). Mark your calendars now and plan 
to attend both memorable events.a 
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ATWATERKENT 
SCIENTIFIC IGNITION 

and enjoy REAL motor satisfaction 

Type CC Our& 
for main.'   

T HIS system furnishes your motor 
1 with a big, hot, uniform size spark 

at all speeds. 

Renders starting easier, acceleration 
smoother, reduces gear shifting and gives 
greater motor power and fuel economy. 

No complicated parts—no magnets--just a simple high. 
grade Jeme that does its work faithfully, winter or 
IMMITICT, rain or shine, as long as your car holds together. 

*Pia 

ATWATER KENT MPG.WORKS 
PhilachMia) 

SEE YOUR DEALER OR WRITE US FOR PARTICULARS 
TO NUMBER rioio STENTON AVENUE, PHILADELPHIA 

Before Atwater Kent became famous as a radio manu-
facturer, the company was quite successful making 
auto ignition components. Above is an ad showing 
examples of those products. 

—Thanks to Jack Lowe for sending along this ad. 

For The Record 

Vacation schedules as well as our hot Washington 
area summers tend to reduce attendance at 

summer MAARC meetings relative to the winter 
months, but on June 23, sixty souls ignored the heat 
and attended the June MAARC meeting. Auction 
commissions totaled $21 and donations to MAARC 
were $21, for an auction net of $42. We had $70 in 
tube sales. During the "show and tell" session, Geoff 
Shearer brought in a Radiola IV that he found at the 
Manassas Hamfest. Becky Shearer demonstrated a 
"Radio D.J." device found at a T.J. Maxx store. It 
broadcasts on 1610 kHz and apparently works quite 
well.3 

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! 

Receive 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 

Station VVFGVV 40 Years of Broadcasting 

The May 2002 issue of Decision, the magazine 
of the Billy Graham Evangelist Association, 

featured an article about the 40`" anniversary of 
Blue Ridge Broadcasting. Religious broadcasting 
has been around a long time. The first church 
services were broadcast in the early 1920s, and 
religious programming has been popular ever since. 
Today such radio stations can be found in every 
part of the country on both AM and FM. And, 

religious programming can be found on cable TV 
24 hours a day. 

On May 27, 1962, Graham's station WFGW at 
1010 on the AM dial began broadcasting to 
listeners in North and South Carolina, initially at 
10,000 watts, and later at 50,000 watts. Not many 
radio stations today have had the same ownership 
for the past forty years.. 

—Thanks to Woody First for sending along a copy of the article. 
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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. 
No phone-in ads, please, but email is welcomed. 

For Sale: Galena crystals, detectors, 
radios, parts, etc. L. Gardner, 458 Two 
Mile Creek Road, Tonawanda, NY 14150, 
email radiolen@ancom. 

For Sale: Moved to radio collector's 
nightmare: Smaller House. Must pare 
collection, including Arvin Rhythm 
Master, AK55, hundreds of tubes and 
transformers, offers on Scott Philharmonic 
and AW23 chassis. Phone, write, or email 
after August 15. Charlie Scarborough, 
2701 N. Florida St. Arlington VA 22207-
1735, 703-532-2926, email 
cscarborough@nvcc.vccs.edu. 

For Sale: Huge quantity of Sains 
Photofacts for sale. Sets 1 through 136 
inclusive (covering years 1946 through 
1951). Plus sets 713 through 1241 
(covering years 1964-1972). Sets 1 through 
90 are in nine original 2-ring black binders 
with Sams logo on the outside. All are in 
excellent condition. They are, to the best of 
my knowledge, complete. $ 110 takes all. 
John Okolowicz, 624 Cedar Hill Rd., 
Ambler, PA 19002; 215-542-1597 or email 
john@grillecloth.com. 

For Sale: Knobs & pushbuttons and 1941 
& 1942 Philco escutcheon reproductions 
now available. Contact us for specific 
model numbers on escutcheons. Old Time 
Replications, 5744 Tobias Ave., Van Nuys, 
CA 91411, 818-786-2500, http:// 
www.antiqueradioknobs.com, or email 
oldtimerep@aol.com. 

Services: Professional restorations for all 
antique table radios, consoles, cathedrals, 
tombstones, battery sets, and 
communication receivers. Complete 
overhauls. Lacquer-sprayed, hand-rubbed 
cabinet refinishing. Reasonable rates. Free 
estimates. UPS/USPS/FedEx shipments 
accepted. All work guaranteed. Bob 
Eslinger/KR1U, Antique Radio 
Restoration & Repair, 20 Gary School 
Road, Pomfret Center, CT 06259. Hours: 9 
a.m.-5 p.m. Eastern time, Tuesday through 
Saturday. Telephone/fax 860-928-2628, 
email bob@ oldradiodoc.com. Please come 
visit us in Connecticut or on the web at 
http://www.oldradiodoc.com. 

For Sale—or Wanted: Will sell 
Stromberg-Carlson receiver chassis with 
10-inch electromagnetic speaker OR want 
to buy cabinet for same. Receiver has four 
knobs, eight tubes (push-pull 6V6s in 
output) plus tuning eye tube, eight 
pushbuttons; tunes AM (550-1700), old 
FM (42-52 MHz), and SW (6-18 MHz). 
Works and sounds great. Chassis 14 inches 
wide, 7.5 inches deep. Overall height is 10 
inches. Square glass slide-rule dial with 
tuning eye tube in center, pushbuttons 
below. Cannot find model or photo in any 
of my reference books. Would appreciate 
any info. Paul Bernazani, 8513 Cottage 
Street, Vienna, VA 22160-7036, 703-573-
7557. 

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. 

Wanted: Any information, articles, 
photographs, films, equipment, artifacts, or 
other materials pertaining to any and all 
facets of the Don Lee Television 
operations, including W6XAO/KTSL-TV, 
KFI-TV/KHJ-TV, and the Don Lee 
television receiver. Charles Grant, 14112 
Parker Farm Way, Silver Spring, MD 
20906, 301-871-0540, email Charsite@aol. 
com. 

Wanted: Speaker for Emerson Model R 
tombstone from 1936/37. Emerson part 
#3RS-248A, 6.25-inch spacing on 
mounting holes, 1800-ohm field coil, 
output transformer mounted on the 
speaker. Ted Hannah, 11106 Bybee Street, 
Silver Spring, MD 20902, 301-649-2319. 

AUTOCALI.,—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 7612, Falls Church, VA 22040-7612. 
(Make check payable to "Foundation for 
Amateur Radio.") 

For Sale: Federal book: limited supply 
again available. 64-page booklet describes 
Federal Tel. and Tel. Radios from the 
beginning in 1921 to the end in 1929. Over 
60 illustrations including pictures of early 
Federal R.F. and audio amplifiers as well 
as all early radios. The article and speech 
by Dick Schamburger, the Federal expert, 
are included. All Federal models are listed 
with the year and month introduced, cost 
new, and description. The Federal 
broadcast station, WGR, first in Buffalo, is 
included. There are two pages of 
references for more Federal information. 
Good quality printing. Please send $7.95 
(including S&H) to Larry Babcock, 8095 
Centre Lane, East Amherst, NY 14051. 

Wanted: The following very hard-to-find 
items. Your article (with high-quality 
photos) on a Michigan Radio or Radio 
manufacturer for a special issue of Radio 
Age. Square, plastic foot insert for metal 
TV stand leg for Philco Predicta UG-3410 
and similar sets that are usually displayed 
as table models. One original, black, 
round-headed, front panel screw for a 
Radiola H. Pal Butterfly speaker. Knobs 
used on mid 1930s Grunows. Knobs for 
Motorola 53H. Perfect blue dial knob for 
Detrola Super Pee Wee. Automatic or 
Radio City "Tom Thumb" Catalin radio. 
Cyarts model B Lucite radio. Regency 
TR-1 transistor radio in any opalescent 
color or transparent plastic case. The 
elusive Sony TR-33 and TR-55 transistor 
radios. NIB BBT WD- 11. Undocumented 
01A tube box, with or without tube. 
Unassembled NIB Heathkits or Knight 
Kits. Here is your chance to be a hero. 
Call, email, write with asking price, bring 
to monthly MAARC meeting, or ship with 
pre-approval. Satisfaction guaranteed. 
Time Out of Mind Radio. Paul Fariner, PO 
Box 352, Washington, VA 22747-0352; 
540-987-8759; oldradiotime@hotmail. 
com.B 
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Sun., Aug. 18 MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, 2 p.m. 

Sun., Aug. 25 Hanover Hamfest, Pleasant Hill, PA. 

Sat.-Sun., Sep. 7-8 

Sat., Sep. 14 

Sun., Sep. 15 

Sun., Oct. 6 

Sun., Oct. 20 

Fallfest, Howard County Fairgrounds, MD Rt. 144 
between Rts. 32 and 97. Check the website at http:// 
www.fall-fest.com. Additional information on page 13. 

Kutztown, Pennsylvania, antique radio meet, 
Renningers Pavilion at 740 Noble Street, 7 a.m. 

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

MAARC Fall Mini-meet, Davidsonville Family 
Recreation Center, Davidsonville, MD (same location as 
last year). Don't miss the HUGE auction this year. More 
information on page 13. Gates open at 9 a.m. 

RHS Nye Estate Auction, Davidsonville Family 
Recreation Center, Davidsonville, MD. More information 
on page 13. Preview at 10 a.m. Auction at 11 a.m. 

Sun., Nov. 17 MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, 2 p.m.• 

Mid-Atlantic Antique Radio Club 
c/o Paul R. Farmer 
P.O. Box 352 
Washington, VA 22747-0352 
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