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Happy 
Birthday! 

It was four years 
ago this June that MAARC 

began publishing 
Radio Age. (MAARC was 

founded nearly 
14 years ago.) 

This June 1923 
Practical Electrics 

cover is from 
the collection of Barry 

Zimmerman. 

MAARC had its own 
"Sparking Party" this 

month with 
Radioactivity 98. 
Hope you were there 
to enjoy the party! 
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ABOUT RADIO AGE: Radio Age became the monthly 
newsletter of the Mid-Atlantic Antique Radio Club effective June 
1994. (Prior to that date, the MAARC Newsletter and Radio Age 
were separate publications.) Subscription to Radio Age begins 
with the next available issue after the membership application and 
dues are received. Dues are $20 in the U.S., Canada, and Mexico, 
and $35 per year elsewhere. (U.S. funds, please.) Two. and three-
year memberships are available as noted on the application and 
renewal forms. Life memberships are also available; contact the 
Membership Chair. All checks should be made payable to 

MAARC and addressed to the Membership Chair. Back issues 
of the MAARC Newsletter from Vol. 1, No. 1 (August 1984) and 
most issues of Radio Age from Vol. 1, No. 1 (Oct. 1975) are 
available for $ 1.75 per issue postpaid from Barry Zimmerman at 
the address in the left column. 

Entire contents of this newsletter copyright 01997, Mid-Atlantic 
Antique Radio Club, unless specifically marked otherwise on each 
article. Generally, all articles in Radio Age may be reprinted by 
other publications provided specific permission is first obtained 
from a Radio Age editor, and full credit is given to Radio Age and 
to the author of the article. 

Submissions to Radio Age are eagerly solicited. Typewritten copy 
is preferred. Articles submitted on 5 1/4" or 3.5" PC-format 
diskettes in ASCII, WordPerfect, or Microsoft Word (DOS or 
Windows) formats are very much appreciated. (Leave off the 
fancy formatting and fonts because we will have to modify them 
anyway.) Photos should be high contrast black and white. Send 
submission to one of the co-editors shown at the left and be sure 
to include your name, address, and phone number. 

MEETINGS: Unless otherwise noted, MAARC monthly 
meetings are held at the Seventh Day Adventist Church in 
Burtonsville, MD. Consult the calendar section for dates and 
times and the map below for directions. There is a traffic signal at 
the intersection of MD 198 and McKnew Road. Park in the lot 
behind the church or on McKnew Rd. Do not block the fireline 
to the rear parking lot. Entrance to the meeting is via the door to 
the gymnasium. 

Editor this issue: Brian Belanger 

North 

Rt. 29 

MD HT 198 

1-95 

Sarilicyailpring 

Church 

4— McKnew Rd. 

To 1-495 

New Hope Seventh Day Adventist Church 
15121 McKnew Road 
Burtonsville, MD 
McKnew Road is 1.5 miles west of 1-95 
and 3/4 mile west of Rt. 29 
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TUBE LORE: IDENTIFYING METAL TYPES 
by Ludwell Sibley, with research aid by Alan Douglas 

Copyright 01997 Ludwell A. Sibley 

It's occasionally necessary to figure out the type 
number of a metal tube whose ID stamping is faded or 
missing. The paint sometimes flakes off, repainted tubes 
turn up, or rust may have wiped out the number. An 
unidentifiable metal tube in an All-American Five radio 
is not hard to figure out, but the problem is tougher on 
look-alike tubes having the same pinouts. For example, 
being able to tell a rusty 6F6 from a 6V6 is helpful 
because 6F6s are getting scarce. I once came into posses-
sion of half a dozen anonymous 6L6-ish tubes that turned 
out to be quite different — they were 1619s. 

HISTORY 

The metal tube was developed by General Electric in 
the early '30s, while RCA designed the octal base that it 
used. Introduced by GE and RCA in mid- 1935, the new 
style shocked competing tube and set makers. Some 
reacted by disparaging the product — the vacuum seals 
would leak, they said. Set makers like Philco and Zenith 
adopted the octal base but clung to glass tubes, which 
were unsubtle but cheap. Meanwhile, GE and RCA 
campaigned successfully to promote metal tubes and sets 
using them. Tube companies like Arcturus fought back 
briefly with the "metal-glass" (MG) tube, an expensive 
kluge comprising a glass bulb inside a metal shell. By 
contrast, Ken-Rad, Raytheon, and Sylvania signed up to 
license RCA's technology and the metal tube was well 
established. 

The metal tube had some acceptance outside the North 
American consumer-radio industry. Western Electric 
stuck with glass. In Canada, Rogers concentrated on 
spray-shielded octal glass types, whereas Canadian GE, 
Canadian Marconi, and Canadian Westinghouse mar-
keted metal types. The octal base ("international octal") 
took hold in England, but not the metal shell. In France, 
Visseaux made a line of U.S. metal types — 6A8, etc. 

There were numerous metal types, carrying Amer-

ican-style numbers and presumably registered by our 
Radio Manufacturers Association for foreign manufac-
ture, that are unknown in the U. S. These types include 
the 6E8 (z 6K8), 6M6 (z EL 11), 6Q8 6A8), 6Z6 
(z 6-volt 25Z6), 11E8, 11F6, 11K7, IlL6, and 11X5. 
(The last four are 11-volt French Army versions of the 
6F6, 6K7, 6L6, and 6X5 that operate at half the filament 
current of their 6-volt counterparts.) 

In Germany, Telefunken introduced a prewar line of 
reshaped metal tubes on an octal-like base. Soviet and 
postwar East German radios and TV sets used the 
American metal style widely. This was probably the 
results of ( 1) the 1935 RCA-USSR technology- transfer 
deal, the one that led to an RCA-built TV transmitter in 
Moscow and manufacture of a hundred or so TV 
receivers, and (2) the metal-tube military gear that we 
sent the USSR under Lend-Lease program in WW II. 
Along that line, the official Signal Corps history points 
out that Lend-Lease included 1.5 million tubes for the 
Soviets. 

Meanwhile, RCA reduced the cost and improved the 
design of metal tubes in several ways: by eliminating the 
individual glass-eyelet vacuum seals for the leads in favor 
of a pressed-glass "button stem," by devising single-
ended versions of the top-capped types, by redesigning 
the getter structures, and then by going from a two-piece 
welded shell to a single-piece. Whether the other makers 
adopted metal shells or not, they paid RCA patent 
royalties to use the octal base! 

American military equipment of WW II made vast use 
of metal tubes, which were, after all, smaller, better 
shielded, and more rugged than ST-bulb glass- octal 
types. Well-known equipment that made use of metal 
tubes includes the BC-312, BC-348, RAX, RBM, 
AN/ARC-2, AN/ARC-5, AN/ART-13, SCR-269, SCR-
274N, SCR-522, and HRO-7; plus most early radars and 
IFF sets. 
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THE METAL TUBE - TWO VIEWS 
The drawings show the 6K7 tube of 1935 (double-ended, with eyelet seals) and the 6SK7 of 1938 

(single-ended, with glass button stem and new getter design). Even though the numbers refer to fea-
tures, not to parts count, the later design is much simpler - and this was before introduction of the 
one-piece shell. RCA titled the first figure "all-metal tube"; with the glass stem, it became simply 
"metal." Adapted from RCA tube manuals RC-13 (1937) and RC-14 (1940). 

1, 39 - Solder 
2 - Cap insulator 
3 - Rolled lock 
4 - Cap support 
5 - Grid-lead shield 
6 - Control grid 

7 - Screen grid 
8 - Suppressor grid 
9, 32 - Mica spacers 
10 - Plate 
11 - Mount-support rod 
12 - Support collar 
13 - Getter tab 
14 - Glass-bead seal 
15 - Eyelet 
16 - Lead wire 
17 - Crimped shell lock 
18 - Aligning key 
19 - Exhaust tip 
20 - Aligning plug 
21 - Grid cap 
22 - Grid lead wire 
23 - Glass-bead seal 
24 - Eyelet 
25 - Brazed joint 
26 - Steel shell 
27 - Cathode 
28 - Helical heater 
29 - Cathode coating 
30 - Plate insulating support 
31 - Plate lead connection 
33 - Spacer shield 
34 - Shell-to-header weld 
35 - Header 
36 - Shell connection 
37 - Octal base 
38 - Base pin 
40 - Exhaust tube 

1 - Steel shell 
2 - Spacer shield 
3 - Mica spacer 
4 - Mount-support rod 
5 - Control grid 
6 - Coated cathode 
7 - Screen grid 
8 - Coiled heater 
9 - Suppressor grid 
10 - Plate 
11 - 'Batalum' 

(barium-
tantalum) 
getter 

12 - Conical stem shield 
13 - Header 
14 - Glass seal 
15 - Header insert 
16 - Glass-button stem 

seal 
17 - Cylindrical base 

shield 
18 - Header skirt 
19 - Lead wire 
20 - Crimped 

shell lock 
21 - Octal base 
22 - Exhaust tube 
23 - Base pin 
24 - Exhaust tip 
25 - Aligning key 
26 - Solder 

Back in the U.S., the metal tube fell from favor in just 
a few years. RCA's "Preferred Tube Types" program of 
1939 promoted many of its metal types, but plugged the 
G or GT glass versions of the metal 6B8, 6F6, 6J5, 6N7, 
6R7, 6V6, and 6X5 on the basis of cost. Sylvania's 
loktal design and RCA's miniature style, both introduced 
in 1939, were the new wave. The Army-Navy "Pre-
ferred" lists of tubes of 1943 and 1945 included 20 metal 
types, but the 1949 list had only nine. A trickle of new 
metal types were added after the war, but mainly as 
improved versions of earlier designs. The last known 
types were the 6134 and 6137, registered in 1952-53. 

QUICK-LOOK IDENTIFICATION 

Often (about 40% of the time, from my experience in 
inspecting a group of 100+ tubes) there's no problem 
because the type number is stamped into the base ring in 
small type. At worst, one need only file the paint off to 
read the number to tell, say, a 6SG7 from a 6SQ7. 
Stamped-in base numbering appeared in mid- 1944; its 
presence or absence is a crude index of the tube's age. 
Still, it wasn't applied universally — and if the tube is 
one of those prewar jobs with a two-piece shell, there 
won't be a stamped type number. 
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BASE CODES 
Code D'M 
1, 1 Inv 6L6 
3 6F5 
4 6C5 
7 6H6 
8 6J7 
9 6K7 
13 6N7 
18 5Z4 
27 6H6 
32, 32 Inv 1619 
33, 33 Inv 6AC7 
34 6AB7 
36 6J5 
37 6SC7 
38 6SF5 
39 6SJ7 
40 6SK7 
42 12SA7 
46 12SQ7 
47 12SJ7 
48 6SJ7 
49 6SK7 
51 6SQ7 
52 6AC7 
56 6SA7 
57 6SC7 
58 12SA7 
61 12SK7 
63 12A6 
72 12A6 
72, 72 Inv 12SR7 
73 12SR7 
77 6SG7 
78 6SG7 
81 12SG7 
85 12SH7 
88 12K8Y 
93 12SC7 
A 6A8 

6C5 
D 6K8 
E 6F5 
F, F Inv 6F6 
G 6J7 
G Inv 6K7 
H 6K7 

6N7 
5T4 

N 6R7 
S 5W4 
U 6B8 
ZZ 6H6 

Brands 

GE, K-R, RCA 
RCA 

Collins, K-R, T-S 
K-R 

K-R, RCA 
K-R, NU 

K-R 
K-R 

RCA, Sylvania 
RCA 
RCA 
RCA 

K-R, NU 
Philco, Ray, RCA 

K-R, RCA 
RCA 
RCA 

Emer, GE, RCA 
Emer 

Emer, RCA 
K-R 
K-R 

Wards, K-R, Wizard 
K-R 

GM, K-R 
K-R 

K-R, Emer, Wards 
K-R, Emer, Wizard 

Ray, RCA 
K-R 
RCA 
K-R 

RCA, GE, Emer 
K-R, RCA 

K-R 
K-R 

K-R, RCA 
K-R 

GM, Ray, K-R 
GE, NU, RCA 

RCA 
GE, RCA 
GE, RCA 

NU, Ray, RCA 
GE, RCA 

GE, K-R, Ray, RCA 
RCA 
RCA 

GE, K-R 
RCA, Ray 

GE 
RCA, K-R 

BASE CODES 

What you may find instead is a shorthand code stamped into the 
base. The Base Codes table on this page shows 52 of these quasi-
secret codes. They often identify the original maker of the tube as 
well as its type. The codes came from inspecting a couple of 
bushels of tubes. This grew into a joint Douglas-Sibley project, so 
a code is listed if both of us found it independently, or if either of 
us found at least three tubes under the code. As many as 16 tubes 
were found under each code. The stamped code may be inverted, 
underlined, or lined above. It may be preceded or followed by a 
dash. 

These codes are not the only ones used. For example, 6SK7s 
have been seen with stampings of "43-," "46," "56-," "H5/," 
"N2,"and "X66." Some of these are date codes, not type identifiers. 
Still, the table will quickly tie down a lot of otherwise mysterious 
tubes. 

Note the limited range of names seen in these prewar tubes: the 
maker brands GE, Ken-Rad [K-R], National Union [NU], RCA, 
Raytheon [Ray], and Tung-Sol [T-S]: and the private brands 

Collins, Emerson [Emer], Philco, Wards, and Wizard. There's 
only one Sylvania in the bunch, even though the latter had 
announced second-sourcing of metal tubes in 1935. It is likely that, 
by the late '30s, Sylvania had given up on "iron tubes" in favor of its 
loktal line, and Raytheon had also dropped them. We believe that 
the only makers of metal tubes until after the war were Ken-Rad and 
RCA. 

OTHER WAYS 

In the absence of a code stamping, we must use other evidence. 

Fortunately, metal tubes comprise only a modest number of types. 
Comparing gross physical and electrical differences between them 
gives strong clues as to the type. 

Tables 1 and 2 list all common metal receiving tubes and most 
uncommon ones. (If there are any missing from these tables, they 
would have to be really obscure special types made in small 
quantities.) A mystery tube is often identifiable from the following 
factors: 

• The shell style 
• Pins omitted from the base 

• Pinout of the heater (pins 2 & 7 in earlier types, vs. pins 7 & 8) 
• Heater ratings, from a current measurement with 6.3 V applied 
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Testing in a tube checker then helps sort out multiple 
possibilities or confirms a specific identification. 

The shell styles illustrated in the tables are termed 
generically MT8 (eight-eighths of an inch in diameter) or 
MT 10 (ten-eighths). Names for the styles used here were 
devised to help clarity; they aren't official nomenclature. 

In the tables, the relative popularity of tubes is shown by 
type style: 

bold - common 
regular - unusual 
italic - rare. 

Table 1 shows the simpler cases; details as follows: 

• Stubby MT8. The tube is probably missing pin 6, 
and is probably a 6H6, but could be the unusual 12H6. 
Applying six volts to pins 2 and 7 and measuring the 
heater current will tell them apart. Alternatively, the tube 
tester will tell: if the tube tests OK as 6H6, it's a 6H6. 
As a curiosity, all pins may be present, marking the 

"tube" as a germanium quadruple diode like the Sylvania 
1N40 or the Raytheon CK-711. Testing with an 

ohmmeter will show diodes between four pairs of pins. 

• Capped regular MT8. This shape is unique to the 
6K8- 12K8 and the 6S7. Again, measuring heater current, 
or a run on the tester, will separate them. 

• Wide-topped, thin-capped MT8. This shape 
belongs to the 1851, a 1938-vintage video pentode 
that was discontinued very early. 

Stepped MT8. This shape is shared by only the 
'30s version of the 6C5 triode and early production 

of the OZ4 heaterless rectifier. An ohmmeter 
check on pins 2 and 7 will tell them apart. 

Table 2 covers the more complex cases. Here are 
the details: 

• Capped stepped MT8. If all pins are present, 
the tube is probably the common 6A8; it might be 
the unusual 688 or the rare 12C8 (which is a 
12-volt 6B8). Try 6A8 settings on the tube tester; 

if that fails, go to 6B8 and then, if that doesn't 
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work, turn the heater voltage up for 12C8. 

If pins 3, 5, and 6 are not present, it's the prewar 
version of the 6F5. 

If only pin 6 is absent, it's probably a 6K7; may be a 
6J7; or could be a 6L7, 6Q7, 6R7, or a postwar 6F5. 
Trials on the tube tester will separate them to some 
degree: the 6F5 and 6L7 will stand out, but the tester 
can't tell between a 6J7 and 6K7, or a 6Q7 vs. a 6R7. On 
the other hand, if the tube tester cannot distinguish 
between two very similar types, then they can probably 
be used interchangeably in most radio applications. 

• Regular MT8. This is the most popular shell style, 
and so is the trickiest group of tubes to distinguish. 

With all pins present, and no heater detectable on pins 
2 & 7 or 7 & 8, the tube is a Raytheon CK 1005 gas 
rectifier. Otherwise, knowing what the heater pins are, 
and measuring the heater current, will peel the 
possibilities down to where the tube tester has a chance. 
This will distinguish a 12SA7 pentagrid converter from 
pentodes ( 12SG7, 12SH7, 12SJ7, or 12SK7), but can't 
tell one pentode from another. The GE 502A thyratron 
may turn up; it's electrically the same as a 2050, so is 
useful in jukebox controllers. 

If pins 2, 4, and' 6 are absent, it's the rare 0Y4 gas 
rectifier. 

TABLE 1 

Capped 

Stubby Regular 

Heater MT8 MIS 

Current 1-3/4" 3-1/8"  

None Diode Quad 
100 mA* 12H6 12K8 

150 mA 6S7 

300 mA 6H6 6K8 

450 mA 

Wide 

Thin-Cap 

MT8 
3-3/8"  

1851 

Stepped 

MT8 

2-5/8"  

Early OZ4 

Early 6C5 

* As measured with 6.3 V applied. 
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TABLE 2 

< 
1 
' 
.1, 

i 

‘-e 
en 

-t-

2 CM < 1 

'-a/ 
'«f, 

. Ill il I ill I 1 IMF" 

Tall 

MTh 
3-1/4" 

Capped 
Pins Heater Stepped Regular 

Omit- Current MIS MT8 

ted mA 3-1/8" 2-5/8" 

I II 

MT10 
4-5/16" 

None 
No heater - CK1 005 

Heater on 2 & 7 
100 * 12C8 12SA7, 12SG7, /2SH7, 

12SJ7, 12SK7 
150 6SS7 
300 6A8, 6B8 6SA7, 6SB7Y, 6SG7, 

6SH7, 6SJ7, 6SK7 
450 * 6AB7, 6AC7 
600 502A 
800 6N7 

Heater on 7 & 8 
100 * 12SC7, 12SF7, 

12SQ7, 12SR7 
150 6ST7, 6SZ7 
300 6SC7, 6SF7, 6SQ7, 

6SR7, 6SV7 

2,4,&6 0Y4 

3 6AG7 

3, 5, ek 6 Prewar 6F5 

3, 5, 8i 7 2W3, 5W4, 5Z4 5T4 

4 ek 6 

No htr. Late 07,4 

100 * 1215, 12SF5 

300 Late 6C5, 6J5, 6SF5 
600 6X5 
700 6D5 

6 

100 * 12A6 
150 * 25A6, 251.6, 25Z6 1631 
300 6J7, 6K7, 

6L7, 607, 6R7, 
Postwar 6F5 

450 6V6, 1632 
700 6F6 
900 6L6 

See text 1619 

* As measured with 6.3 V applied. 
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If Pins 4 and 6 are absent, it's one of six possibilities, 
which can be sorted out partway by measuring heater 

current per the table. 

• Tall MT8. All pins in place means a 6N7. 

If only Pin 3 is gone, it's a 6AG7. 

If Pins 3, 5, and 7 are missing, it's a common 5W4 or 
5Z4. (It could theoretically be the Ken-Rad 2W3, but 
that one's too rare to worry about further.) The 5W4 and 
5Z4 are easy to tell apart, because the 5W4 has filament 
construction, vs. a heater-and-cathode for the 5Z4. Set 
up the tester for a 5W4. If the tube "comes up" immedi-
ately, that's what it is. If the warm-up time is 12-15 

seconds, it's a 5Z4. 

If Pins 4 and 6 are absent, it's a 6X5. (In principle, it 
could be a rare preproduction sample of the 6D5 — the 
triode that never made it to market — but 6D5s were 
steel-stamped for identification.) 

If only Pin 6 is missing, a measurement of heater 
current via Pins 2 and 7 is the best clue. One group of 
types with the same heater current is the 25A6, 25L6, and 
25Z6. The 25Z6 dual rectifier will stand out on a tube 

tester. The 25A6 and 25L6 power tubes can't be told 
apart (25A6 is a straight pentode; 25L6 is a beam 
pentode), but they are interchangeable anyway. It is also 

possible to confuse the 6V6 and 1632, but the latter is 
vanishingly rare. 

• MT10. Absence of Pins 3, 5, and 7 means the tube is 

a 5T4. 

If Pin 6 is missing, it's the common 6L6, the unusual 
1619, or the rare 1631. Here caution is in order. The 
1619 has a 2.5-volt filament. Its coating can be damaged 
by applying six volts. So set up the tester first for 1619, 
then for 6L6 if that fails. (Why the interest in the 1619, 

that relic of WW II tank transmitters? Well, it has 
charming possibilities as a substitute for the now-
expensive 45 or 2A3. It needs only an octal-to-four-pin 
adapter, wired to connect it as a triode, and reduced bias 
voltage.) 

MORE HINTS 

Some other clues may be helpful, regardless of shell 
style. If the tube is branded FoMoCo, Delco, or GM 
Genuine Parts, it is probably a mainstream car radio type 
like 6SA7, 6SK7, or 6SQ7; nothing more exotic. If the 
shell is aluminum, it's an OZ4. If the "tube" is 6V6-sized 
(Tall MT8), very light in weight, and possibly rusty from 
heat exposure, it's a ballast resistor. If it's 6V6-sized and 
unusually heavy, it's probably a mercury relay. If the 

shell is a regular MT8 with a pull handle on top, it's 
probably a marker crystal from a WW II Command Set 
transmitter. 

If the tube has a tan Micanol base, it's probably a 
6SB7Y, 6SJ7Y, 12C8Y, 12K8Y, or 6AJ7. (The latter 
is a Canadian 6AC7 with unpainted base ring for direct 

grounding.) Lesser possibilities are 6AC7Y, 6AG7Y, 
6L6Y, 6SA7Y, 6SG7Y, 6V6Y, 12A6Y, 12SA7Y, or 
12SF7Y. 

Numerous metal tubes had premium versions that met 

tight test limits, were burned-in before shipment, or were 
otherwise specially handled. These can't be told from 
their prototypes. If base-stamped, the number of the 
prototype is what appears. This is not a problem because 
the premium versions will cheerfully replace the basic 
types. Known examples are: 

Type 

12SW7 
12SY7 
1614 
1620 
1621 
1622 

Stamped 

12SR7 
12SA7 
6L6 
6J7 
6F6 
6L6 

Other specials had ordinary receiving prototypes, but 

were specially made. Being made late historically, they 
were probably all stamped with their proper numbers. 
The only one of these that is common is the "Special 
Red" 5693 with its red base material. For the record, 
these specials are: 
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Type Prototype 

5659 Ruggedized 12A6 
5660 Ruggedized 12C8 
5661 Ruggedized 12SK7 
5693 Industrial 6SJ7 
5961 Premium 6SA7 
5732 Canadian ruggedized 6K7 
6006 Premium 6SG7 
6134 Ruggedized 6AC7 
6137 Ruggedized 6SK7 

There were some mechanical freaks too. RCA's 1945 
(the type number, not the year) was an octal hydro-
gen-sniffer gauge tube with an MT8 shell, and a 1/8" 
pipe thread and glass tube coming out the top. GE's 
ZP-577 klystron looked like a 6L6, but with a coaxial 
connector coming out the side. The 5981 was another 
6L6-sized metal klystron, with a coax line extending out 
the base and a tuning screw out the top. And there's the 
prized 913 cathode-ray tube, with its MT 1 O shell and 
glass viewing window. As wild as these are, they won't 
be confused with anything else! 

MAARC YOUR CALENDAR 

Thursday, June 11, through Saturday, June 13: Radioactivity 98 at the Best Western Laurel Inn, Laurel, MD. (Same 
location as last year.) 

Sun., June 21 Frederick Hamfest, Fairgrounds, Frederick, MD. 

Sat., July 18 

Sun., July 19 

Sun., July 26 

Sun., Aug. 16 

Sun., Sept. 20 

Banquet and Old Equipment Contest, Museum of Radio and Technology, Huntington, WV 

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

BRATS Hamfest, Timonium, MD, Fairgrounds. 

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

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

FOR THE RECORD 

At the May 24 MAARC meeting the attendees saw 
another segment of Lea Barker's videotape on restoring 
a Radiola AR 812 superhet. Lea's attention to detail and 
his willingness to recreate missing parts from scratch are 
quite remarkable. Also shown was a short videotape 
brought by Ken Mellgren that featured the television 
news coverage of the recent Radio History Society exhibit 
at The George Washington University. Willie Sessoms' 
"Show and Tell" session, as usual, included a variety of 

interesting items brought by members. 

Brian Belanger announced the sad news that MAARC 
member Paul Hearne had died. A copy of the program 
for Paul's memorial service was available at the meeting 
for members to browse. (See Paul's obituary elsewhere 
in this issue.) Paul will be missed by all. 

The club had acquired three 1L6 tubes — the scarce 
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converter tube used in many Zenith Trans-Oceanics. The 
demand for these tubes is so great now that the club sold 
them on a raffle basis. Those interested in buying one 
put their names in a hat and we drew out three names. 
Those three individuals then got to purchase the tubes. 

A total of $306.25 was collected at the meeting, 

including $55 in entrance donations, $ 112 for tube sales 
(including the 1L6s), $81.75 in capacitor sales, $49 in 
auction commissions, and the remainder from 
miscellaneous items such as index sales and the 50/50 
drawing. MAARC continues to be on a solid financial 
footing! 

Ads free of charge to club members. Please, one ad per member 
per month, limited to 100 words. All ads subject to editing. Ads 

will not be repeated unless resubmitted. Send ads to editors. 
Usual deadline for receipt of ads is the 10th of the preceding month. 

FOR SALE 

For Sale: Emerson Model 157, good 
condition except for line cord and two 
not-serious cracks. Ed Liebell, 1309 
Winfall Drive, Chesapeake, VA 23322-
3945, (757) 482-3565. 

For Sale: Sparton 28 chassis, three 
knobs, $45; 1167, no transformer, 
pitted dial, $20; 931, missing parts, 
$25. Crosley 77 chassis, $30; 86-CR 
chassis parts, $20. RCA 220 chassis, 
speaker, etc., $35; 55U and 9T510 

radio/record player, $20 each. Almo 
Radio Christmas flyers, $5 each. Eight 
1961 Columbia travel books with 
slides, records, $25. Parting out GE 
131, Westinghouse H- 183A radio/ 
record player. Stromberg 60 chassis, 
tubes, $50. Riders 1-5 Abridged, 6 - 
21, $275. Philco 42-345, $20; 41-285, 
$60. Plus shipping. Brian Kurrle, 2222 
Nodleigh Terrace, Jarrettsville, MD 
21084, (410) 692-0450 (home); (410) 

592-6202 (work). 

For Sale: Guild "Country Bell," 
(mint), $ 100. Heathkit 5" oscilloscope, 
Model 10-18 (VGC), $45. Heathkit 3" 

oscilloscope, Model 10-21, $40. 
Heathkit Model SG-8 signal generator, 
$30. RCA Model WR-69A TV/FM 
sweep generator, $30. Eico Model 232 
VT VM, $20. Jackson Model 49 tube 
checker (like new), $45. Books: Rider 
Vol. X, $25. Radio Physics Course 

(1933) by Ghirardi, $20. Sylvania 
Tube Manual, $10. Parts/Equipment 

Catalog of Electronic Products Sold by 
Distributors (1965), $25. All items 
plus UPS. Stephen L. Bonino, 107 
Georgetown Road, Glassboro, NJ 
08028, (609) 881-0244. 

For Sale: Approximately 50 lessons, 
NRI 1946 edition radio course, includes 
electronics dictionary. Ideal for begin-
ners brushing up on your electronics 
savvy, $50 postpaid. Don Maurer Sr., 
Maurer TV, 29 South 4th Street, 
Lebanon, PA 17042, (717) 272-2481, 
e-mail: radiobks@aol.com. 

For Sale: Galena crystal radios. 
Sensitive and selective, in rare wood 
cases. Heathkit Model GD-1B grid dip 

meter, $25 plus S&H. L. Gardner, 458 
Two Mile Creek Road, Tonawanda, NY 
14150, (716) 873-0447. 

For Sale: Large walnut finished wood 

table cabinet for 1937-38 Canadian ac 

Westinghouse Model 754A, including 
orginal 5-band dial plus pushbuttons. 
No knobs, chassis, or speaker. Nice 
condx., $40 US plus shipping, or 
interesting trade. Sonora LL- 18, 1920s 
12" dynamic reproducer, 4-wire lead, 
exc. condx., $30. Four Tesla stereo 
speakers (two 8" woofers, two 4" 
tweeters), matched set, good condx., 
$25. Panasonic Model RX-4940 
AM/FM stereo cassette portable radio, 
'exc. condx., $25. Two matched book-
case stereo speaker systems, three 
speakers per unit, max. 7 watts input, 
40, $ 15. RCA Victor 45 rpm phono 
adapter, Model 6JMI-amps 20. All 

complete but untested, $ 15. Lloyds 
AM/FM digital clock radio, Model 
J268, good working condx., $ 10. All 
prices, US funds. Add 20% for ship-
ping/handling. Ernest D. M. Yeaw, 
1128 Hwy. 6, RR#3, Tatamagouche, 
Nova Scotia, Canada BOK 1VO, (902) 
657-2554. 

For Sale by Non-member: GE Model 
T250A, reasonable. Donald Hannahs, 
(410) 931-9116 (Baltimore area). 

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 
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catalog listing over 5,600 shows 
arranged by category and title. Only $2 
(P&H). Erstwhile Radio, PO Box 
2284, Peabody, MA 01960. 

For Sale: Guild roll-top desk hi-fi, best 
offer. NOS military headphones, H-
65/U, 4,000-0 impedance, $ 15 each. 
NOS 100-µA round meters, $4 each. 

Wanted: Chassis for "Little Giant" 
mini-cathedral. Chassis for GE K-64. 

Current-squared meter and detector for 
Kolster type D decremeter. Speaker for 
Philco 70 grandfather clock radio. Top 
front inlay for Zenith 180 transistor. 
ANY information on Abbiphone type 
C.R.O. British mini-crystal set. Michael 
Crain, 3 Hillside Avenue, Harveys 
Lake, PA 18618-9782, e-mail: 
mcrain1952@aol.com. 

Services Offered: Professional 
restorations for all antique table radios, 
consoles, cathedrals, tombstones, 
battery sets, and communication recei-

vers. Complete overhauls. Lacquer 
sprayed hand-rubbed cabinet 
refinishing. Reasonable rates. Free 
estimates. UPS/USPS/FEDEX ship-
ments accepted. All work guaranteed. 

Bob Eslinger, Antique Radio Restor-

ation and Repair, 20 Gary School Road, 
Pomfret Center, CT 06259. Hours: 9 
a.m. - 5 p.m., Tues.-Saturday. Tele-
phone/fax (860) 928-2628. E-mail: 
radiodoc@neca.com. Visit us in CT or 
on the World Wide Web at 
http : //www nee a . com/ radiodoc. 

For Sale: Seven fat binders of Philco 
electronics manuals, cover 1950s- 1970s 
and some 1980s radios, auto radios, 
TV, etc. All for $ 100 plus shipping. 
Maurer TV, 29 South 4th Street, 
Lebanon, PA 17042, (717) 272-2481. 

For Trade: Hundreds of manuals for 
Hallicrafters, Hammarlund, National, 
Globe/WRL, Heathkit, Allied/Knight, 

Johnson Viking, Elmac, Gonset, Eico, 
B&W, RME, Conar, B&K, Harvey 
Wells, Morrow, Lafayette, Mosley, 
Drake, Regency, Ameco, Clegg, 
Genave, Utica, Polycomm, Pierson, 

Davc,o, Archer/Realistic, Subraco, 
RCA, Simpson, Triplett, HP, Superior, 
Swan, Howard, Echophone, Millen, 
McMurdo Silver, Paco, Precision, and 

more. What do you need? What do you 
have? SASE. NI4Q, Al, Box 690098, 
Orlando, FL 32869-0098, (407) 351-
5536, e-mail: ni4q@juno.com 

WANTED 

Wanted: Chassis for Philco Model 40-
180. Contact Brian Belanger, 5730 
Avery Park Drive, Rockville, MD 
20855-1738, (301) 258-0708, e-mail: 

bcbelanger@aol.com. 

CAVAC AND COURIER WITH KYLECTRON 
Radios with Early Electrostatic Loudspeakers 

by Hardy W. Trolander 
1475 President Street 

Yellow Springs, OH 45387 

(937) 767-4551 

Nearly all of the radios we collectors encounter use speakers that operate via a voice coil moving in a magnetic 

field, where the field arises either from a permanent magnet, as in more recent radios, or from afield-coil as in 

typical speakers of the 1930s. But it is quite possible to build a speaker that relies instead on an electric field for 

its operation. (Some modern hi-fi tweeters operate on this principle.) Many collectors don't realize that around 

1930, electrostatic speakers received quite a bit ofattention, and now and then, one comes across a radio employing 

one. This article by Hardy Trolander sheds some light on this neglected subject and describes how good an 

electrostatic speaker can sound. - Editor] 

In the Beginning: 

Although both electrostatic and electromagnetic 

principles and devices had been identified and reduced to 

early practice by the first part of the nineteenth century, 

the invention of the telegraph likely marked the first 

widespread application of electromagnetics to truly long-

distance instantaneous communications. The telegraph 

sounder (receiver) turned out to be the harbinger of the 

telephone receiver, which, in turn, became the driver of 
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early radio horn speakers. 

The evolving path of electrostatic devices in long-
distance communications and radio reproducers is not as 
clearly linear as that of their magnetic counterparts, but 
after a number of earlier false starts, for a brief period 
(1929-1930), it seemed that electrostatic loudspeakers 
might seriously challenge their electromagnetic and 
electrodynamic rivals as a result of new developments in 
Europe and the U.S. Perhaps the most significant of 
these was the invention and patenting of an essentially 
simple electrostatic loudspeaker capable of, for its time, 
very high-quality sound reproduction, by a young 
California teacher and inventor, Colin Kyle. 

The Kyle patent was issued in 1927 and included ten 
claims. It described a very straightforward parallel plate 

Figure 1. Courier (United Reproducers) Model 653 
console from my collection. Electrostatic speaker unit 
has been restored. (See Rider's Vol. I, p. 1-2.) 

capacitor acting as "a sound reproducer comprising a 
perforated metallic plate, an open mesh non-metallic 
fabric covering one side of the plate, a dielectric flexible 
diaphragm engaging the open mesh fabric, and a flexible 
metallic member in contact with the opposite side of the 
dielectric diaphragm." I came across a 1929 article from 
the Proceedings of the Institute of Radio Engineers 
which helped me understand the state of the art of 

electrostatic speakers as of that era. 

Commercial Development: 

In 1928 a new company was formed and named 
United Reproducers Patents Corp. Licensed under the 
Kyle patent, its Newcombe-Hawley Division began 
manufacture of the "Kyle Condenser Speaker." 
Newcombe-Hawley of St. Charles, IL, was already a 
manufacturer of horn speakers. The second member of 
the new company was United Radio Corp. of Rochester, 
NY, the manufacturer of Peerless magnetic and 
electrodynamic speakers. Early in 1929 additional 
mergers occurred, with the formation of United 
Reproducers Corp. of Springfield, OH. In addition to the 
above two firms, Buckeye Incubator Co. of Springfield, 
OH, provided the headquarters and cabinet-making 
facility of the new corporation, while Precision Products 
Co. of Ann Arbor, MI, maker of Arborphone radios, 
supplied its radio chassis. United Reproducers was thus 
a fairly fully integrated radio manufacturer, and its 
electrostatic speakers were now labeled Kylectron. 

Courier became the corporation's popular brand of 
radio with Peerless being a somewhat upscale version. 
The latter brand is now extremely rare and possibly non-
existent. A table model with separate dynamic speaker 
was offered along with several consoles equipped with 
both dynamic and electrostatic speakers. Fig. 1 shows 
my Courier Model 653 console. 

The corporation's progress in 1929 was erratic at best, 

with the shortages and over-production frequently 
encountered in large start-ups. In September a news 
report noted that the St. Charles plant had orders to step 
up production from 1800 to 6000 electrostatic speakers 
per day! But it all came to a head on November 30, when 
two of the firm's creditors threw United Reproducers into 
bankruptcy. It limped along in receivership, continuing 
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production and even announcing a new console model. 
But it was mainly a means to work off excess and likely 
unbalanced inventory, and soon horror stories began to 
emerge about the poor quality of the radios. This, in turn, 
led to the common belief that all of their electrostatic 
speakers would soon fail. In any event, the company 
soon disappeared as an operating entity. 

Figure 2. Cavac Autovox from my collection. 

C. A. Vershoor of Arborphone had become an officer 
of United Reproducers when his company merged with it. 
He had left its employ prior to its bankruptcy and 
founded the Cavac Corporation back home in Ann Arbor, 
MI, in late 1929 or early 1930. Cavac produced at least 
one radio model with electrostatic speakers — the 
Autovox (Fig. 2). Its two electrostatic units were made 
by the Cordonic Manufacturing Co. of Holland, MI, and 
were stamped with "patents pending." This implies that 
Cavac was not licensed under the Kyle patent. An 
examination of the Cordonic units seems to reveal no 
significant differences between them and the Kyle 
speakers. 

The Autovox was a simple five-tube radio using an 
80, one 27, two 24s, and a 12A. I have drawn a sche-
matic of it. If you would like a copy, send me a SASE. 

Cavac, too, had a short life, expiring in one of Ann 
Arbor's most spectacular fires in early January 1931. It 
appears that this may have signaled the end of the early 
electrostatic speaker production in the USA. 

Figure 3. The electrostatic speaker panels from the 
Courier console in Fig. 1. 

Collecting Radios with Electrostatic Speakers 

I acquired the Model 653 Courier shown in Fig. 1 at 
the AWA/Rochester meet in 1992. Its six electrostatic 
speaker panels and radio chassis were soon restored and 
continue to work well. (Fig. 3 shows the construction of 
the speaker unit.) My Cavac radio was acquired about a 
year later and functioned well after restoration until just 
recently. (I have not had an opportunity to take it apart 
to see what the trouble is.) 

Since I became interested in these speakers, I have 
located a number of additional units that I have restored. 
In particular, I have made a demonstration panel 
consisting of six modules of the 1929 Kylectron type 
installed in a frame covered by a heavy tapestry grille 
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cloth (Fig. 4). This demo unit hangs on my wall and has 
been in daily service since I completed the restoration. 

Figure 4. Wall-mounted electrostatic speaker demon-
trator described in text. The GE cathedral is at the 
lower left. 

This multi-panel wall speaker, driven by a solid-state 
reproduction GE cathedral Model 7-4100J, is a delight to 
listen to when tuned to music from public radio FM 
stations. The sound quality is better than that of the 
much more recent PM speaker found in the GE and is 
particularly noticeable during speech reproduction. The 
cone of the PM speaker is doped to lower its resonant 
frequency for improved bass response, but that causes a 
kind of "mush mouth" sound during speech reproduction. 
Fig. 5. shows the schematic of the demonstration unit. 
Note that the speaker is biased to a very high dc voltage, 
so be careful! 

Altogether I have restored sixteen Kylectron panels to 
working order. When I acquired them, the latex dielectric 
material and original metal foil were in shreds and almost 
non-existent. Clearly these speakers had a more limited 
original life than their electrodynamic competitors. 
However, they are easy to restore once you get the hang 
of it and locate the right materials, and in my experience 
they will reward you with superior sound quality com-
pared with ordinary magnetic speakers. 

The unit construction is simple. A convex perforated 
aluminum plate is mounted in a wood frame. A sheet of 
thin latex rubber is placed over the plate to serve as the 
dielectric. A light coat of spray shellac is sprayed over 
the rubber and then the aluminum foil is smoothed over 
the rubber. A length of 1/8" plastic screen spline is 
forced into a groove in the frame to hold the sheets in 
place. Modern thin Reynolds Wrap or other brand 
aluminum foil from the grocery store works fine for the 
metal foil. The 0.006" natural rubber latex sheet is more 
difficult to find. I got mine from the McMaster-Carr 
Supply Co., 600 County Line Road, Elmhurst, IL 60126, 
but other vendors may be able to supply it. 

Ultraviolet radiation is a deadly enemy of the thin 
latex rubber dielectric found in the original speakers as 
well as in the restored ones. Its effects are most 
pronounced on the stressed and thus thinner edges of the 
rubber sheeting as held in place in the groove by either 
the original cord or the replacement screen spline. For 
reasonable life expectancy, it is important to protect the 
front, and to a lesser extent, the back surfaces of these 
speakers from sunlight, etc., by the use of heavy grille 
cloth and a covered back. This was recognized in both 
the Courier and Cavac receivers through their use of very 
heavy grille fabrics and covered backs. Thus protected, 
these early electrostatic speakers had acceptable life 
expectancy. To me, they represent a little known but 
fascinating chapter in the development of radio speakers 
worthy of greater recognition. Both Couriers with 
Kylectron and Cavacs are rare radios. Preserve any that 
you may find! 

If and when flat panel TV displays replace currently 
used picture tubes, they will likely be flanked by new-
generation electrostatic speakers no thicker than the 
display. (Since it is difficult to extend the bass response 
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of an electrostatic speaker to very low frequencies, flat located somewhere else in the room.) 
on-the wall TVs may need to use a magnetic sub-woofer 

Audio output 
From GE replica 

RI 
68 Q Dynamic 

o  

Electrostatic 

o 

117 VAC Line 

T2 

T1 

R2, 270 'e< GE 8 PM 

NA/VV\Ae-1 speaker 

CI 

PTC205 

Fixed 

270 K 4\ 
440 VDC 
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Figure 5. Schematic of my demonstration unit employing restored Kylectron speaker modules driven by the solid-state 
cathedral radio. Each speaker section has an area of 7.5 x 11.5" and is polarized to 440 VDC. Rland R2 are added to 
balance the outputs of the dynamic and electrostatic speakers to same level. The improvement in quality is quite 
dramatic when the switch is thrown from the modern PM speaker to the electrostatic wall unit. 

Ti 117/290-V transformer, 1 ma or less current rating 
T2 117/4.5-V@100 nnA power transformer operating in reverse to provide 1 to 25 step-up 
C 1 0.5 !IF @600 V 

OBITUARY 
Paul G. Hearne (1949-98) 

MAARC Board of Directors member Paul G. Hearne 
died of pneumonia May 3 at his home in Arlington, VA, 
at age 49. In addition to being a Director of MAARC, 
Paul was a founding member of the Radio History 
Society. He was one of the first to volunteer to help 
organize RHS and was a staunch supporter of RHS 
throughout its existence. 

Paul was president of the Dole Foundation for 

Employment of People With Disabilities. He was also a 
founder and president of the American Association of 
People With Disabilities, modeled after the American 
Association of Retired Persons. 

Born in Texas, Paul lived in New York for his early 
life and in the Washington area more recently. Disabled 
from birth, Paul graduated from Hofstra University only 
after a lengthy battle with the university administration to 
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life and in the Washington area more recently. Disabled 
from birth, Paul graduated from Hofstra University only 
after a lengthy battle with the university administration to 
gain admission. Paul had to use every bit of his ample 
wit as well as logic to convince the university that a 
person with disabilities like his could succeed. 

He was a consultant on disability issues to 
universities, companies like AT&T and IBM, and to state 
and national government agencies. He helped write the 
first national legal handbook on disability rights and a 
book on employment rights. He assisted in drafting the 
Americans With Disabilities Act. 

Paul was a director of the International Center for the 
Disabled, the National Results Council, the Very Special 
Arts International Fund, and the Osteogenesis Imperfecta 
Foundation. He served on White House committees on 
disability issues and was vice president of the Milbank 
Foundation on Rehabilitation. He was given national 
honors that included the Mary Switzer Memorial and 
Howard A. Rusk awards for contributions to vocational 
rehabilitation. He also received an honorary doctorate 
from Hofstra as well as the Presidential Medal of 
Freedom. 

Born with a connective tissue disorder that made his 
bones brittle from infancy and restricted his growth. 
Hearne spent his childhood in body casts and in traction. 
He didn't attend school until he was 16. He used 

wheelchairs and scooters to get around. 

His father gave him a shortwave radio when he was a 
boy. That opened up a whole new world for Paul. Soon 
thereafter he became a ham and was an amateur radio 
operator ever since. His friends that he made over the 
airwaves included King Hussein of Jordan. During the 
aftermath of the devastating Alaskan earthquake of 1964, 
he was on the air for three days, helping link survivors 
and their families over the radio. He also helped pass 
messages during the 1968 invasion of Czechoslovakia by 
the Soviets. He later told an interviewer that this helped 
trigger his interest in human rights. 

"I'm proof once again that not everything is big 
that comes from Texas." ... Paul Hearne 

The affection and respect that so many had for Paul 
was demonstated when a memorial reception was held in 
the Dirkson Building on Capitol Hill on May 21. Senator 
Harkin and other Congressional people spoke about 
Paul's contributions to the nation. 

Paul had an antique radio collection numbering about 
200. He had his minivan equipped with an elevator for 
his scooter and controls for driving with his hands and he 
came to MAARC meetings regularly where he was an 
enthusiastic participant in the radio auctions. 

Mid Atlantic Antique Radio Club 
c/o Barry Zimmerman 
5825 Woodwinds Circle 
Frederick, MD 21703-7579 
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