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Y our workbench needs a good tube tester if you 
are going to work on vintage equipment. In a 

moment of weakness years ago, I let my old reliable 
military TV-2 tube checker go, and ever since then I 
have been hauling bags and boxes of tubes to my 
friend Gary Harmon, K5JWK, for testing. Gary has 
many tube testers and it was always an adventure 
using the different models on his workbench. After 
years of this routine it was his suggestion that I should 
adopt an old Heathkit TT-1A that he had avail-
able. We can only speculate on his motive for this 
suggestion! We discussed the issues with this particular 
tester and it did have a few, but nothing fatal that 
could not be cured with some TLC and restoration. 
The price was right and it followed me home. We 
have all “been there, done that” with vintage gear. I 
think it is a genetic defect in our genes or something 
self-inflicted by breathing too many years of solder 
fumes. 

(Continued on page 3) 

Figure 1. The Heathkit TT-1, from a 1960 catalog 
picture. 
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Introduction and History 
 
Gary also has a very extensive and well organized 
collection of Heath catalogs, flyers and manuals, and 
thanks go to him for allowing me to use these archives 
for some historical research on the TT-lA. Heath 
made several tube testers during their existence. Their 
foray into kit-built tube testers started in 1950 with 
the introduction of the TC-1. The TC-1 evolved 
into the TC-2, then the TC-2P and the TC-3 by 1959. 
 
There were additional models sprinkled through-
out Heath's history but from a historical per-
spective it is important to realize that the TT-1 was 
the paradigm shift in their tube tester product line. 
Up until the TT-1, all Heath tube testers were 
emission testers. These were the types of testers 
common to the drug store testers with a good/bad  
meter  indicator, often with red (bad) green (good) 
scales printed on the meter. Emission-type checkers 
essentially short all the grid connections in the tube 
socket to the plate connection and then test the tube as 
a diode. With the introduction of the TT-1, Heath was 
now in the mutual conductance arena and in 
direct competition with the high-end tube tester 
manufacturers of the day. Mutual conductance 
testers apply an AC signal to the control grid and 
individual preselected control voltages to the other 
grids and thus give the operator a more realistic 
indication of the health of the tube under actual 
operating conditions. 
 
The TT-1 first appeared in 1960. The price in the 
1960 catalog was $134.95 in kit form. I could find no 
historical reference as to its availability as a fully 
assembled unit. In 1962 Heath introduced the TT
-1A model. The TT-1A is electrically the same as the 
TT-1 but included an additional built-in adapter in 
the instrument lid for testing the then-new 
Compactron, Nuvistor, Novar, and 10-pin miniature 
tube types rapidly appearing on the market. For 
customers who had purchased TT-ls prior to 1962, 
Heath offered an adapter kit called the “TTA-1-1” 
and this included the tube adapter, new cabinet and 
manual with instruction for conversion. The price 
of the adapter (conversion) kit was $19.95, a real 
bargain considering the multitude of additional tubes 
it allowed you to test. Production of the TT-1A 
continued up until 1974 when it disappeared from 
their catalog offering. In its 12-year production 
history, pricing varied from the $134 intro price to 
$199 by 1974. There were some wild swings in 
pricing in some years; the maximum was $249 in 1968. 
 
The 12-year model history of the TT-1A is remark-

(Continued from page 1) 
About Electric Radio 

 

I am an Electric Radio subscriber, and consider it 

one of the best vintage radio magazines around. 

It features well-written content about “boat 

anchor” vacuum tube radios. Articles frequently 

deal with restoration of amateur radio equipment 

from great old companies such as Collins, E. F. 

Johnson, Hammarlund, Hallicrafters, National, 

World Radio Labs, Heathkit, etc. Military radio 

gear such as the famous R-390 receivers and BC-

610 transmitters is also featured, as well as test 

equipment articles such as this one about the TT-

1A. For subscription information, check 

www.ermag.com or write to Electric Radio, PO 

Box 242, Bailey, CO 80421-0242 

 - Brian Belanger 

able, and is a tribute to its features, functionality, and 
design. It is a very versatile instrument. The TT-1A 
was kept up to date over the years with a Tube Data 
Subscription Service offering from Heath. The price 
for this service varied from $2 to $4 per year. With 
this service, they mailed you quarterly supple-
mental tube data info packets for your tester, and 
then at the first of each year you also received a new 
roll chart for your tester. I will warn you that replacing 
a roll chart in the TT-1A is not a job for the faint of 
heart, it is not that easy! A different mechanical 
design would have made it simpler. There is more 
on roll chart replacement later in this article. 
 
As new tubes appeared on the market, the Heath 
engineers developed their tube tester data from a 
unique giant testing console, which they also 
designed and built. A picture of this console is 
shown in Figure 2. The last version of tube data that 
I can find for the TT-1A is dated 11/78 and is in a 
spiral-bound format, seen stored in the lid of the 

http://www.ermag.com
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tester in Figure 9, near the 
end of this article. Using the 
spiral-bound data is easier 
than rolling the chart and 
saves a lot of wear and tear on 
the now difficult-to-find roll 
charts. 
 
Ergonomics, Features, and 
Operation 

 

Before I get into the 

restoration of this instrument, 

I want to highlight a few 

things about this instru-

ment that probably contri-

buted to its long, success-

ful production run. To 

achieve maximum benefit 

from any type of tube tester, 

emission checker or mutual 

conductance, two things should be understood. 

First and foremost are the requirements placed on the 

tube; second is the limitation of the tube tester. By 

now it should be tribal knowledge that no tube 

tester can provide a complete and accurate account 

of the condition existing within a given vacuum tube 

when that tube is in operation in the equipment from 

which it was removed. That being said, the TT-1A 

will tell you a lot about any particular tube and in the 

majority of cases, if it tests good in the tester, it 

should work fine in a circuit. 

 

Take a long hard look at the panel layout of the TT-

1A. You will notice that it has a symmetrical panel 

layout. It is balanced, left-to-right, top-to-bottom. 

All the knobs are identical, slide and lever switches 

are alike. The roll chart and meter are lighted. You can 

tell that a lot of thought and planning went into the 

layout of this instrument. Below deck, the same 

symmetrical layout is evident. Now compare the face 

of a TT-1A with other high-end mutual-conduct-

ance testers of the era and you will agree that the TT-

lA wins hands down. It is just pretty! 

 

One feature of this tester that you will like is its 

internal calibration circuitry. If you take a close look at 

Figure 3 you will see the control panel for this circuit. 

You just set the switch to Bias, Signal, or the Meter 

position, and adjust the corresponding pot for the 

correct reading on the main panel meter. It is simple 

and easy, 3 minutes and you are done. No need for 

12 pages of calibration instructions, any external 

“reference tubes,” resistors, meters, or other 

components to get the instru-

ment properly calibrated. 
 
I have a bad habit using tube 
testers, and that is a tendency to 
plug the tube into its socket on 
the tester and then set up the 
instrument’s controls and proceed 
with testing. I do always set the 
filament voltage first, thinking 
that it will speed up the testing 
process if the tube warms up 
while the rest of the controls are 
set. This is a bad habit to break, 
and it can damage the tube or 
tester. The Heath engineers 
thought about this tendency and 

Figure 2. The test console used by Heath to develop tube data for the TT-1A. 

 

Figure 3. The calibration switch is in the center of the chassis, immediately 
under the front panel. 
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installed a special switch in the lower left control 
panel called the Normal/Disconnect switch. In the 
disconnect position, no voltage is applied to the 
tube, so go ahead and plug that tube in, just 
remember to keep the switch in the Disconnect 
position until you have all the controls set. This is a 
lever-operated switch and also provides a quick 
way to disconnect the tube from the tester should you 
be greeted by any fireworks display from the tube 
during testing. 
 
On the opposite side of the panel from the Normal/
Disconnect switch is another lever-operated switch 
called the “Life Test” switch. If the tube tested 
good initially, you depress the Life Test and allow 
the tube a few moments to stabilize. Next, you pull 
down the Gm Test switch and note the Gm reading. If 
this reading should show more than a 20% drop 
relative to the Gm value previously read, it may be 
assumed that the useful life of the tube is about to 
end. Yes, this is only a “guesstimate” but it is based 
on analysis of known age-related decline curves of 
tube transconductance. In case you are wondering 
how this is accomplished, the filament voltage is 
lowered a preselected amount during the Life Test. 
 
Not wanting to be outdone by the competition, I 
believe the Heath designers went that extra mile 
to attract your dollar. There are additional features 
of this tester that also contributed to its success. 
Take, for instance, the installation of left and 
right dual thumb wheels on the roll chart. This was 
just unheard of at the time! Now an operator could 
use either thumb or both to roll the chart, and I bet 
the left-handed operators really loved this too. 
 
Another special thoughtful feature was incorporated 
into the center hole of one of the tube sockets on the 
upper left. This is no less than a pilot light tester! 
Also deserving honorable mention is the 
installation of the accessory power socket in the 
upper right-hand corner of the panel. There are 
also three magical switches just to the left of the 
main selector switches: the mysterious P, G, and 
K slide switches. The use of these switches allows 
the operator to test multi-section tubes without 
having to reset all the main selector switches or 
controls. In addition to testing tubes you can use 
the transconductance readings on tubes to compare 
gain of tubes and to select the best matching pair for 
your modulator or amplifier. 
 
The technical specifications on this instrument are 
readily available from various web sources. I see 
no need to repeat them here and will list one source 
for you in the appendix of this article. Heath 

marketing literature described this instrument as “No 
finer TUBE TESTER in kit form...and professional 
by any standard of comparison.” 
 
Restoration 
 
When this particular TT-lA followed me home it 
sat in the shop for a while, and from time to time 
would jump up on the bench with that “fix me” 
look. Over time, issues were quantified and roughly 
divided into two categories, electronic or case 
issues. What follows is specific to this particular 
instrument's resurrection but no doubt some of these 
problems will be prevalent in your instrument when 
it mysteriously shows up in your shop one day. 
 
The electronic restoration on this unit was relatively 
simple. At some point in its past it was stored in a very 
damp place. There was no evidence of it being directly 
immersed in water but there was plenty of rust on the 
screw heads and case hardware. The internal wiring 
harnesses and components had plenty of mildew. The 
rusty screws were replaced with new stainless steel 
Phillips pan-head screws and this really improved the 
appearance of the front panel. The original screws 
were slotted head but over the years I have learned 
that using slotted screws on panels is an open 
invitation for a good scratch should the screwdriver 
slip. 
 
The internal mildew had to go. Compressed air 
would not dislodge it so I had to resort to using a large 
can of electronic circuit cleaner in addition to the air. 
Prior to doing this I did two things: removed the 
roll chart, and carefully shielded the plastic panel 
meter with tape to prevent the cleaners from 

Figure 4. The TT-1A is shown with the roll chart 
removed. In this photo, the new caps have been 
installed. 
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These were replaced with new precision resistors. All 
other resistors in the set tested within tolerance and 
all the original silicon diodes were fine and were left 
in the instrument. 
 

New cables were installed on the plate and grid caps 

as these showed signs of insulation cracking. A three-

wire power cord was installed on the set for safety. 

This replaced the original two-wire removable cord 

and connector. I disabled the two-wire accessory 

electrical receptacle on the right top corner of the 

panel as I did not want to tempt someone to plug a 

two-wire device into the tester. The accessory 

receptacle was left as is to preserve the original 

appearance of the panel. There are 3-wire form-

factor receptacles available should you want to install 

a disconnect cord similar to the original, but panel 

grinding will be required. On this modification, an 

aluminum plate was bolted behind the existing hole 

and a strain relief bushing installed. No panel drilling 

or grinding was required. There is plenty of room 

between the top of the panel and the inside of the 

case lid to allow the power cord to coil around the 

knobs and it does not put any undue pressure or 

strain on the cord. 

 

There are two tubes in the TT-1A, a 12AV6 meter-

control tube and a 3A4 oscillator. Both of these were 

original Heath-branded tubes and both were fine as 

measured on a different tube tester. The oscillator 

injection frequency on the TT-1A is 5000 Hz and 

represents a departure from the more common 60-Hz 

injection signal from competitive testers. Heath used the 

higher injection frequency to test the tube under more 

realistic operating conditions. 

 

With electrical repairs complete, calibration of the 

damaging the plastic meter housing. The circuit 
cleaner I used on the internal chassis said that it 
would not harm plastics but I was taking no 
chances. As previously mentioned, removal of the 
roll chart is a chore and not recommended unless 
absolutely necessary. 
 

You will bleed, so keep some Band-Aids on the bench. In 
this case I had no choice but to remove the chart as 
the circuit sprays and compressed air stream would 
definitely bring irreparable damage to 50-year-old 
paper. You really need to be careful with this or you 
will have tears or rips that you do not want. I must 
admit that I had to read the manual on how to get 
this mechanism out of the chassis. There is a fold-out 
illustration depicting the proper angle of tilt, rotation 
and wrist movements but it is illustrated only in two 
dimensions, the rest they leave you to figure out! 
With the chart out and meter taped, the chassis got a 
good wash down with circuit cleaner and compressed air, 
followed by a good cleaning of the switch contacts 
with DeoxIT™. When cleaning the switches on these 
testers, don't forget the slide switches and pots. Next, 
all the knobs were removed and the switch shafts 
lubricated with light machine oil. 
 
Knob removal revealed that six of the eighteen plastic 
knobs were split. They were feeling “mushy” on the 
switch shafts during rotation so split knobs were no 
surprise. These particular knobs are all plastic, no 
metal collet in the center. It is a natural reaction to 
tighten the set screw on mushy knobs, but this is exactly 
what you do not want to do, and is probably what split 
them in the first place. Looking at the back of the knobs 
the splits will usually be seen 90 degrees to the center 
line of the set screw. Fixing this problem is easy, just 
fill the cavities between the collet and knob skirt with 
your favorite epoxy and let them dry overnight. Keep 
the epoxy out of the shaft hole, the set screw threads, 
and the set screw access hole. Once the epoxy sets 
up, the knobs will be solid and stronger than factory 
new. I left the set screws in the knobs for this process. 
Just back them out to the edge of the collet and be 
careful with the epoxy. 
 
The line-adjust rheostat control was found to be the 
wrong value and it was replaced with a correct value. 
At some point in history the original had failed and 
“what's available” was installed. There are eight 
electrolytic caps in the tester; all were replaced. Some 
of these were in the severe-leakage category when they 
were tested on an external power supply. One large 
wax capacitor (slightly melted) and three Black Cat 
capacitors were also replaced with high-quality poly 
caps, There were three precision resistors across the 
signal switch that showed signs of overheating, no 
doubt due to leaking power supply electrolytic caps. 

Figure 5. The new power entry connection. 
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instrument was performed per instructions in the 

manual. This process is very easy due to the built-in 

calibration circuitry in the TT-1A, and it takes less than 

five minutes. Electrical repairs to this instrument were 

easy and straightforward as there is plenty of room to 

work on the electronics. 

 

The wood case of this instrument was in sad shape as 

you can see from the photographs, Figures 6 and 7. 

The instrument case is constructed from ¼-inch 

plywood and the corners are all butt joints. The lid 

frame is also ¼-inch plywood construction, but the top 

of the lid is particle board glued to the frame. Not only 

was the cover material rotted, the wood joints were 

loose due to humidity penetration. The joints were 

repaired by installing new brad staples and a generous 

application of carpenter's glue. Once glued, furniture 

clamps held it together until it was dry. All rusted 

hardware was removed from the case and lid and new 

stainless steel replacements purchased. There are 

multiple sources for case hardware available; search 

the web for musical instrument case hardware. 

Replacement parts very close to the original hardware 

are available—see the appendix for one source. 

Stripping the old cloth off was easy and revealed that 

splice joints in the cloth material were under the two 

white trim cords in the edge of the lid and case. The 

trim cords were inserted in a groove around the 

perimeter of the lid and case and gave a nice accent to 

the all-black appearance of the case. Cloth removal 

will leave an alligator finish on the wood from the old 

cloth glue but this was easily removed by subsequent 

sanding (Figure 7). 

 

My intention was to restore the case with an original 

cloth finish. However, for a lot of complicated 

reasons this was not the path taken. Instead, I finally 

opted to paint it. I could f ind  no  upholstery shop 

willing to tackle this part of the project and the 

original cloth material could not be identified. It is a 

very thin cloth, 0.009” thick, not your average 

instrument case-covering material, which is much 

thicker and heavier. When the original rusted 

hardware was removed, this left a lot of holes in the 

case. Wood filler was then used in all exposed joints, 

cracks, holes, and surface imperfections and this was 

followed by a good sanding. Next, two coats of clear 

poly sealer were applied to all inside and outside 

Figure 6. The case is shown before restoration. Figure 7. The case hardware has been removed and 
the case is ready for initial sanding. 

Figure 8. The refinished case is shown prior to 
installation of the electronics chassis. 
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performer, and at 23 pounds it will not break your back 

lifting it from the shelf to the bench! 

 

Notes and Appendix 

 

These are the sources used by the author in the writing of 

this article and in the selection of parts. Please realize that 

there are other sources available. Use the power of the 

Web to do your browsing. 
 

• A good Web site that has a listing of the technical 

specifications for the TT-1 would be: 

http://www.heathkit-museum.com 
 

• A complete set of manuals and tube data can  be  

obtained  from  Vintage Manuals: 

http://www.vintagemanuals.com 
 

• Most case hardware is available from: 

http://www.tubesandmore.com 
 

• A good source for stainless steel machine screws and case 

hinges is: http://www.mcmaster.com 
 

• Electronic components were obtained from: 

http://www.mouser.com and http://www.digikey.com 
 

DeoxIT™ is the trade name for an electronic contact 

cleaner, and is a registered trademark of Caig 

Laboratories, Inc. http://www.caig.com 
 

•Heathkit Technical Application Bulletin 13.A was 

published in 1953. ■ 

surfaces, with sanding between coats. The case was 

now moisture proof. Multiple applications of 

black spray paint were then applied with sanding 

between each coat. When the final coat of paint 

dried, a nice thick coat of automotive wax was added 

as a top coat. The grooved trim/splice rings in the lid 

and case were filled with #22 gage white wire. It fits 

perfectly with thumb pressure installation and 

looks better than the cloth cord it replaced. Felt 

bumper feet were installed on the inside lip of the 

case lid to give the lid a softer landing on the main 

case when it closes. Lid and case were then carefully 

aligned and held in place with furniture clamps for 

drilling of new mounting holes for the new handle, 

latch, hinges, and bumper feet. Figure 8 shows the 

refinished case. The six holes in the bottom of the case 

are the mounting holes that secure the instrument in 

the case. 

 

Wrap Up 

 

The roll chart in the tester uses a lot of cryptic 

abbreviations in the remarks column. It is just 

something the user will need to get used to. 

Fortunately, a secret decoder list is published in the 

manual and with the tube data book. One abbreviation 

that really confused me was a column heading on the 

roll chart escutcheon that says R.P. This is the column 

heading for the Gm reading—what could it mean? The 

decoder list says R.P. is the Reject Point, or the value 

of the meter reading at or below which the tube being 

tested should be rejected! As a final note, Heath 

published a series of technical application bulletins for 

their test gear, and tube testers were no exception. 

Bulletin 13.A, written by Louis Garner, Jr., is titled 

Using the Heathkit Tube Checker to Identify and 

Salvage Defective Tubes, and contains a lot of 

practical and useful information covering such things 

as noisy and microphonic tubes, low-emission tubes, 

internal shorts, gassy tubes, and several other subjects 

and suggestions on what to consider before you cast 

out those old tubes. This was written prior to the 

introduction of the TT-1 and applies to any type of 

tube tester. I have an electronic file of this article and 

can make it available via email to any reader wanting 

to read it. Just drop me an email and ask for it. With 

new electronics and a refinished case, the TT-1A has 

now been returned to service testing fire bottles in my 

shop. It should be good for another 50 years of service! If 

you ever get a chance to acquire this tester, do it, you 

will not be disappointed. The TT-1A was the only 

mutual conductance tester that Heath made. It 

survived 12 years with no hardware updates, recalls, 

modifications or other engineering glitches. A solid Figure 9. The finished product. 
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B ox lots of assorted vacuum tubes often come up 

for auction at MAARC meetings. Now and then 

someone digging through one of those boxes will shout 

out, “Hey, look—here’s a special red tube!” In case 

you are unsure how such tubes differ from normal 

receiving tubes, here is the story. 

 

Tube manufacturers typically carry out life tests to 

determine the expected life of a particular tube type. 

Quality control managers seek to quantify the mean 

time to failure and related parameters such as its 

standard deviation (a measure of how wide the 

variation is in mean time to failure). It is often possible 

to lengthen the average life of a tube type by using a 

more conservative design, using better quality, care-

fully tested materials, ensuring more precise dimen-

sional measurements, sturdier structures, etc., but this 

increases the cost. Invariably there are tradeoffs 

between cost and reliability. 

 

Unlike RCA, AT&T’s vacuum tubes were not 

intended for sale to consumers. The phone 

company installed thousands of vacuum tubes 

in remote unattended repeater stations that 

had to operate twenty-four hours a day, seven 

days a week. Sending a technician out to 

replace a failed tube or even to replace tubes 

nearing the end of their expected life spans as 

a preventative maintenance operation was 

typically much more expensive than the cost 

of the tubes themselves. Service disruptions 

can be very costly, so Western Electric 

(AT&T’s equipment manufacturing arm) 

went to great lengths to make their vacuum 

tubes extremely reliable and long-lived. But 

of course Western Electric tubes tended to 

cost much more than similar tubes from other 

manufacturers intended for use in home 

radios. 

 

After World War II RCA had received 

complaints from industrial users of their 

receiving tubes about lifetimes that were 

deemed too short. The message to RCA was 

“We users would be willing to pay more for 

tubes that last longer.” RCA’s answer was to 

develop high reliability “Special Red” tubes. 

 

For its Special Red tubes RCA chose types 

that were widely used in industrial control operations. 

The following three octal-base types were released in 

1948: 

 

5691: A glass hi-mu twin triode like the 6SL7-GT 

except that it required 0.6 amps of heater current (vs. 

0.3 amps for the 6SL7-GT). 

 

5692: A glass medium-mu twin triode similar to the 

6SN7-GT. 

 

5693: A metal case sharp cutoff pentode similar to the 

6SJ7. 

 

The tubes could be interchanged with their 

conventional counterparts as long as (in the case of the 

5691) the higher heater current could be supplied by 

the equipment. 

 

RCA’s  Special  Red Tube  Bulletin explained in more 

RCA’s Special Red Tubes 
BY BRIAN BELANGER 
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detail how this improved performance was achieved. 

The sidebar on this page is taken from the RCA Special 

Red Tube Bulletin cited under Sources. 

 

Special Red tubes were designed for 10,000 hour 

lifetimes. Special Red tubes were less likely to be 

microphonic than standard tubes. Special materials 

were used in their bases to reduce moisture absorption 

and electrical leakage between pins. The difference in 

transconductance between the two sections of a twin 

triode was less in Special Red tubes. 

 

Special Red Tube Type 5690 was a full-wave rectifier. 

Problems arose during its development such that its 

release came later than the first three noted above (not 

until 1953). Today it is the rarest of the Special Red 

tubes. 

 

The brief Tube Collector article cited in Sources notes 

that in 1950, telephone equipment maker Lenkurt was 

reluctant to spend the extra money for Special Red 

tubes because they had found that standard 6SL7-GT, 

6SN7-GT, and 6SJ7 tubes tend to last quite long in 

telephone service. 

 

As you might expect, Special Red tubes were much 

costlier than standard tubes—perhaps six times as 

expensive. Scanned copies of old tube catalogs can be 

found on a number of websites today. Here are price 

comparisons for 1950: 

 

6SL7-GT $1.27 

5691 $7.75 

 

6SN7-GT $1.16 

5692 $7.75 

 

In 1958 the 5690 cost $9.65. 

 

Sources 

 

Patrick Dowd, “RCA’s ‘Special Red’ 10,000-Hour 

Tube,” The Old Timer’s Bulletin, May 2000, p. 63. 

 

_____ “RCA Special Red Tubes,” RSB-1000, Tube 

Department, Radio Corporation of America, 1948. 

(Supplemented by RCA flyer 5690-1-53.) 

 

B. Walley, “Special Red” Tubes: One User’s View, 

Tube Collector, Oct. 2003, p. 28. ■ 

 

(From the RCA Special Red Tube Bulletin) 

 
 
The electrical characteristics of the 5691, 5692, and 
5693 are very similar to those of the 6SL7-GT, 6SN7-
GT, and 6SJ7, respectively. The “Special Red Tubes” 
are recommended as replacements for these types 
only where the operating conditions are within the 
ratings of the Red Tubes and only where long life, 
rigid construction, uniformity, and stability are 
needed. If these Red Tubes are operated at the 
higher ratings of the types mentioned above, their 
full advantages will not be obtained. 
 
These Red Tubes are specially designed, precisely 
manufactured, exactingly processed, and rigorously 
tested for use in industrial equipment requiring tube 
features of at least 10,000 hours life, exceptional 
uniformity and stability of characteristics, and rigidity 
to resist shock and vibration. 
 
The long life built into the Red Tubes is the result 
of: (1) designing the cathode to operate at a 
relatively low temperature; (2) maintaining exacting 
control during processing to prevent deposit of 
cathode materials on other electrodes; (3) using pure-
tungsten heaters provided with sleeves to give long 
heater life with frequent “on – off” switching; (4) 
inspecting each assembly with extreme detail; and 
(5) rating the tubes conservatively. 
 
Uniformity and stability of characteristics have been 
achieved both initially and during life by precision 
designs and extreme care in manufacturing methods. 
The designs shown [in this bulletin] incorporate many 
unique structural features contributing to uniformity. 
Not only are the structures extremely rigid, but the 
parts are precisely made and accurately fitted to 
eliminate variations due to mechanical movement. In 
addition, parts are locked in place by means of 
wedged plate ears, welded eyelets for side rods, stops 
on grid rods, and embossed and pinched cathodes. 
 
An important factor contributing to the stability of 
these tubes is the coordination of design, 
manufacture, and aging. This coordination is so 
carefully accomplished that the characteristics of the 
tubes, when aged for several days, fall within the 
narrow range given in the tabular data for each tube 
type. 
 
The rigidity of the Red Tubes is such that they will 
withstand 2.5g of continuous vibration at a frequency of 
approximately 20 cycles per second for hundreds of 
hours at maximum rated voltages. The drawings [in 
this bulletin] illustrate the structural features which 
make these tubes capable of withstanding impact 
shocks of l00g for extended periods and 500g for 
short periods with maximum rated voltages. 
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 Tidbits 
Vacuum Tubes Return in 

Modern Gear? 
 

Ted Hannah sent us a full-page 

Samsung ad from a recent issue of 

Popular Science. What a surprise to 

see text that states: “With Samsung 

Vacuum Tube Technology, Great 

Sound Comes Naturally.” Is it only a 

matter of time before Samsung will be offering audio 

gear featuring 2A3 and 45 tubes? 

 

Well, maybe not 45s, but would you believe 

12AU7s? Samsung’s website postings describe these 

products. The Samsung Model DA-E750 (shown 

below) is an audio dock in a polished wood case 

(black or cherry). It sells for $800 and blasts out up 

to 100 watts of stereo power through glass fiber 

speakers. Inside the box are JJ Electronics 12AU7 

tubes, under glass so the user can ooh and ahh over 

that warm tube glow that we all love. Samsung refers 

to the result as “premium audio.” 

 

Samsung also offers Blue-ray surround sound 

systems based on vacuum tubes, for example, the 

Model HT-E6730W home theater system that lists 

for $1000. 

 

 

It seems a little strange to see vacuum tube 

amplifiers with USB ports, but that is what Samsung 

has done. Its Galaxy phones or Apple Internet 

devices can be plugged into these new vacuum tube 

devices. 

 

An Early Heathkit TV Set 

 

Heathkit sold a lot of television set kits in the last 

few decades that it was in business. Did you know 

that Heathkit offered a TV kit in 1950? 

 

In the early days of Heathkit, test equipment kits 

(oscilloscopes, signal generators, etc.) were the 

mainstay. In the Heathkit ephemera file at the 

National Capital Radio & Television Museum is a 

flyer from 1950. Surprisingly, it features promi-

nently a seven-inch kit television set.  

 

The flyer is reproduced on the next page. The kit, 

without tubes or cabinet, sold for $34.50. With the 

7JP4 CRT and other tubes, plus the cabinet, the price 

was $69.50. That was a bargain in 1950. The 5000-

volt HV power supply came completely assembled.  

 

The two testimonial letters reproduced in the flyer 

both mention the “Belmont” kit. In the picture of the 

cabinet on the next page, one can barely make out in 

the lower left corner of the cabinet, “Raytheon 

Belmont.” This cabinet appears to be the 1948 

Raytheon-Belmont Model 7DX21. 

 

Raytheon bought out Belmont in 1945, and for a 

time produced television sets, some with the 

Belmont brand name, some with the Raytheon brand 

name, and some with Raytheon-Belmont name. 

(Continued on page 13) 
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Raytheon was more interested in military electronics 

than in civilian radios and TVs. Most likely what 

happened in 1949 was that the Belmont factory had 

overstocked on TV set parts for the Model 7DX21 and 

did not care to produce any more of that model, so it 

sold the surplus inventory to Heathkit. ■ 

(Continued from page 11)  

 

 

 
MAARC suffered a major loss recently when board 

member Paul Farmer died of brain cancer on May 

19. Paul became a board member as well as 

MAARC’s membership chair in 2000, and served 

with distinction for more than a decade until his 

illness made it necessary for him to step down. 

 

Whenever Paul chose to become involved in 

something, he committed himself to the cause 

wholeheartedly. Paul enjoyed MAARC and asked, 

“What can I do to help?” Sensing that we had found 

a particularly competent volunteer, Paul was asked 

to take on the duties of membership chair, a critical 

task, and he embraced the task with enthusiasm and 

dedication. Most antique radio clubs have been 

losing members in recent years, because many of us 

radio collectors are aging senior citizens, and senior 

citizens tend to die or go into nursing homes. But our 

club has remained stable. That is in large part 

because Paul was a tireless advocate for MAARC 

and convinced dozens to become new members. 

After Paul became ill and could not continue to 

handle membership, Geoff Shearer took over that 

task, and after a few weeks, he commented, “I had 

no idea how much time and effort it would take to 

do the kind of high quality job that Paul had been 

doing without adequate recognition.” Paul never 

complained about the workload, he just did whatever 

needed to be done—competently. At MAARC board 

meetings we could depend on Paul to have keen 

insight about any important policy issue that came 

up. When Paul spoke, we all listened. His good 

advice helped the club succeed. He was fun to be 

with because he was invariably cheerful and upbeat.  

 

Paul was one of the world’s experts on early 

transistor radios. He generously donated a splendid 

Regency TR-1 to the National Capital Radio & 

Television Museum. Now, thanks to Paul, the 

Museum can show visitors the world’s first 

consumer transistor radio. He had a part-time 

business called Time Out of Mind Radios. He was an 

expert antique radio appraiser. He and his wife 

Kathy were regular attendees at RadioActivity and 

other major meets around the country, so Paul’s 

friends were not just from the local area. 

 

Paul handled his struggle with cancer bravely. Never 

complaining about his fate, he remained cheerful 

until the end. He will be missed by all of us who 

knew him.  

- Brian Belanger 

We Will Miss Paul Farmer 

MAARC Your Calendars for Fallfest 2012 
 

Fallfest 2012, on Sunday, October 21, promises to be 

another memorable event. In addition to the usual 

cornucopia of antique radio offerings, we encourage 

the participation of those who love vintage audio gear 

and vintage ham equipment. Already we have 

promises of some fine auction items by Heathkit, E.F. 

Johnson, Hallicrafters, and others for the main 

auction. We will be posting examples of consign-

ments on the club website in the coming weeks. Once 

again the Boy Scout troop will provide breakfast and 

lunch items in the parking lot, from the time the gates 

open at 7 a.m. The main auction will begin around 

noon, unless the weather is bad, in which case it 

might begin a bit earlier. Admission is free! We often 

have attendees from as far away as Florida and New 

England.  ■ 

Did You Receive All Your Radio Age Issues? 
 

This spring we switched both the printer and also 

the regional postal center used to mail Radio Age 

via bulk mail. We learned that some MAARC 

members did not receive their April, May, and/or 

June issues. By the July issue, the problem appears 

to have been solved. If you did not receive one or 

more of these issues, please let Steve McAllister 

know (see p. 2) and he will make it right. 
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Have you ever wondered how much the dealer markup was on consumer radios?  Here is a 1952 price list from 
a Philco wholesaler in San Antonio, Texas. These markups were mostly in the range of 20 to 40 percent. The 
markup was generally higher on the more expensive radios, so the incentive to get customers to purchase a 
higher end model was strong. (Thanks to Ted Hannah for sending us this sheet.) 
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FREE antique television sets to a 

good home: Motorola Model 17K23A 

in blonde wood cabinet, 22” wide x 

20” deep x 37” high. Model number 

could be 17K28A? Admiral Model 

30A14S, also marked “T-12” (18” 

wide x 20” deep x 34” high), dark 

brown wood cabinet, with approxi-

mately 10-inch screen. Pictures sent 

upon request. Located in Northern 

Virginia. Contact Paula Hillery, 

paula.h@verizon.net, 703-641-9440. 
 

Wanted: Copy of the book A Family 

Affair: the R. L. Drake Story, by John 

A. Loughmiller. Ted Hannah, K3CL, 

11106 Bybee Street, Silver Spring, MD 

20902-3204, 301-649-2319. (Do not 

call after 7 p.m.) 
 

For Sale: Stewart Warner Model 300, 

with 01A tubes, good to very good 

condition, $50. Jesse Cox, 1758 

Alonzaville Road, Woodstock, VA 

22664, (540) 459-5103, 

Wdstk61@aol.com. 
 

Antique Radio Repair: 30 years 

experience in repair of antique radios 

and tube equipment. Reasonable rates. 

Jay Forbes, 21128 Stonecrop Pl, 

Ashburn, VA 20147, (703) 729-9432, 

email: JFRADIO@aol.com, website: 

http://www.jfradiorepair.com/

index.html. 

 

Unique Business opportunity: 

Antique Radio Restoration & Repair 

http://www.oldradiodoc.com  

America's premier shop for a quarter 

century. Ranked #1 on Google and just 

about every other search engine in 

cyberdom. A year-round busy business 

with an excellent world-wide 

reputation. Online since April 1994 

(the early days). In business 35+ years. 

Going strong with enough work to 

support 3 technicians all year long. 

Volume of work can be ramped up/

down to suit your desire. I’m nearing 

retirement and wish to pass the 

business on to a younger generation. 

Training is available. Business 

includes two internet domains, HUGE 

parts department including inventory 

from the acquisition of 27 closed radio 

shops and a nearly 50 years of 

collecting. Almost nothing else to buy 

for years....it's all here. Thousands of 

tubes, donor radios, escutcheons, dial 

glass, grille cloth, speakers, every 

antique part imaginable, new 

capacitors/resistors/transformers of 

every type, test equipment, schematics/

factory documenta-tion, etc. My lead 

technician may consider relocation if 

asked. He is the best there is. Large 

antique radio collection can also be a 

part of the package. Price negotiable. 

Bob Eslinger/KR1U, 20 Gary School 

Rd., Pomfret Center, CT 06259, (860) 

928-2628 bob@oldradiodoc.com 

 

For Sale: New! Accurate reproduction 

of Zenith wood knobs reproduced in 

resin. Rubber grommets, washers, and 

repro knobs for major brands and 

others. Rubber feet and chassis/motor 

supports for RCA 45 players. CDs, 

DVDs of early radio courses and 

books. Some TV knobs for Pilot and 

Motorola. Masks for Motorola VT71, 

VT73. Check the Website 

www.RenovatedRadios.com for the 

full selection of radio parts. Don’t do 

Internet? Call (586) 876-9802. ■ 

 Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 

Fallfest 2012 Auction to Feature Vintage Gear! 

 

Listed below are just a few of the items that we expect to be 

consigned to the Fallfest auction this year. There will be something 

for everyone! 

 

 Emerson Model 71-771 console 

 Fada Model 880 projection TV 

 Heathkit DX-40 transmitter 

 Heathkit VF-1 VFO 

 Hallicrafters SX-71 with R-46 speaker 

 Hallicrafters S-40B 

 Johnson Matchbox antenna tuner 

 Kenwood TS-130S transceiver 

 Majestic Model 20 grandfather clock radio 

 Mitchell Model 1260 lamp radio 

 Philco 40-195 console 

 Philco Model 551 mantle clock radio 

 Philco Predicta TV 

 Silvertone 101.585-1 console (eleven tubes) 

 Zenith Model 7S733 

 Zenith Model 1004 (ten-tube console) 

http://netmail.verizon.com/netmail/%22http:/mailto:paula.h@verizon.net%22
mailto:JFRADIO@aol.com
http://www.jfradiorepair.com/index.html
http://www.jfradiorepair.com/index.html
http://www.oldradiodoc.com/
mailto:bob@oldradiodoc.com
http://www.renovatedradios.com/
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MAARC Your Calendar! 
Sun., Aug. 19 MAARC meeting at the Davidsonville Family Recreation Center. 

See p. 2 for map and directions. Tailgating at 11:30, meeting at 
1:30. Display table: Radios from 1951. Program: Keenan 
Ellerbe, speaking on operation of a modern radio station. 

Sun., Sept. 16 MAARC meeting at the Davidsonville Family Recreation Center. 
See p. 2 for map and directions. Tailgating at 11:30, meeting at 
1:30. Display table: radios from 1952. Speaker: Skip Essigmann 
on collecting telephones. 

Sun., Oct. 21 Fallfest at the Davidsonville Family Recreation Center. See p. 2 
for map and directions. Gates open at 7 a.m. for tailgating, 
auction approximately at noon. Food available. Free admission. 

Sun., Nov. 18 MAARC meeting at the Davidsonville Family Recreation Center. 
See p. 2 for map and directions. Tailgating at 11:30, meeting at 
1:30. Display table: radios from 1953. 
Speaker: Charles Richardson, speaking 
on restoration of magnetic tape. 

Sun., Dec. 16 MAARC meeting at the Sully Station 
Community Center in Northern Virginia. 

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