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Introduction 

In this section we discuss four Atwater Kent self-
contained inductive tuners that were available to the 
hobbyist market, and used in factory-produced radios. 

These devices all contain a rotatable coil (the rotor) 
mounted inside a fixed coil (the stator). The rotor is 
mounted on a split brass shaft held together by an 
insulating bushing so each end of the shaft serves as a 
separate electrical connection. 

The Variometer 

The single ubiquitous component in the early days of 
radio was the variometer. Produced by various 

(Continued on page 3) 

Figure 4-1 (Right). Unmounted variometers # 3488. 
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(Continued from page 1) 
companies, this resonant circuit formed the heart of 
many different radio designs. 

Variometers work on the principle of closely-coupled 
coils. In one position the rotor and stator coils are 
coaxial, and their magnetic fields add, resulting in 
maximum inductance. When the rotor is turned 90 
degrees, coupling is at a minimum, and the inductance 
drops to the sum of the individual values. Turning the 
rotor another 90 degrees causes the fields to partially 
cancel, resulting in minimum inductance. The Vario-
meter resonates with its own distributed capacitance 
plus the capacitance of the attached circuitry. By 
choosing proper dimensions, the frequency range of the 
resulting L-C resonant circuit can be made to lie within 
the broadcast band. 

Here we introduce the Atwater Kent version of this 
device, for which Mr. Kent received patent #1,523,832, 
filed July 3`d, 1922, and issued January 20`h, 1925. It is 
built with the rotor connected in series between the two 
halves of the stator. 

Figure 4-1 shows two part number 3488 unmounted 
variometers lying on their sides. The round metal 
mounting feet are attached to the unit in the fore-
ground, but missing from the other one. The rear unit is 
also missing one side of the outer housing and stator, 
so the rotor is visible. The unmounted variometers had 
no panel or dial. The # 3488 was sold to the hobbyist 
market with a long 3/16" diameter shaft, as shown in 
the front unit. 

Figure 4-2 shows the rotor (right) and stator. The rotor 
has 66 turns, 33 on each side. The factory brochure 
says 64 turns, but every one author Thompson has 
examined has 66. Quite probably the sales literature 
was printed before the design was finalized. Each half 
of the stator was made with 33 turns of wire wound on 

Figure 4-2. Variometer #3488 stator ( left) and rotor. 

Figure 4-3. Mounted variometer # 3714 (brown) or # 
3838 (black). 

the inside of the Bakelite form. This part is identical 
with the top of Coupled Circuit Tuners # 3715 and # 
3752, and Type II Tuners # 4051 and # 4055. Both 
rotors and stators were wound with green or white # 22 
AWG double-cotton covered (DOE) wire. 

Atwater Kent's variometer was built with the rotor 
connected between the two stator windings. When the 
rotor is turned through a full 180 degrees, the 
inductance varies from —1400 µH to —200 µH, with a 
corresponding distributed capacitance of about 35 pF 
to 50 pF. The frequency range depends on the shunt 
capacitance presented by the external circuitry. For 
example, with a shunt capacitance of 30 pF, the 
variometer tunes down to —530 kHz. The variometer 
exhibits some self-resonance and instability above 
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Figure 4-4. Mounted variocoupler # 3612 ( black) or # 3734 ( brown), left and right side views. 

—1100 kHz. But when it was designed, broadcast 
stations did not populate the high end of the AM band. 

The mounted variometer, # 3714 (brown panel and 
dial) or # 3838 (black panel and dial) is shown in 
Figure 4-3. This part includes a dial calibrated from 0 
to 100 and a panel with a fiducial at top center. The 
numbers increase with clockwise rotation. 

This device was never officially used on any of the 
factory models. But early sets # 3925 (our Model 1), 
3945 (our Model 2), 3955 (our Model 3), and 3975 
(our Model 4) all had provisions for mounting and 
connecting it, which converted them to regenerative 
sets. AK did not have a license for the Armstrong 
patent for regenerative receivers, so he could not 
legally install the variometer. However, customers 
could buy the part, and install it themselves or have it 
installed by a dealer or service shop. 

The Variocoupler 

The second type of self-contained tuner is the 
variocoupler (Figure 4-4). This is the first AK device to 
be designed for matching an antenna to a receiver 
input, for maximum signal transfer. 

Both the unmounted variometer # 3488 and unmounted 
variocoupler # 3529, with long 3/16" diameter shafts 
for panel mounting, were originally sold only to the 
hobbyist market. The mounted units with integral panel 
and dial were introduced later as self-contained 

assemblies. 

The variocoupler stators were wound on the outside of 
the Bakelite form to allow fixed taps to be installed for 
connection to switch contacts on the panel. Looking 
toward the device from the operator viewpoint, the left 
side was wired as the fine adjustment (one winding 
turn per tap), and the right side as the coarse 
adjustment (six turns per tap). 

A disassembled variocoupler is shown in Figure 4-5. 
The wires going to the tap switch are visible on the 
stator at the upper right. The split rotor shaft with its 
insulator is shown in the lower right, with the rear 
section still mounted on the rotor at the upper left. The 

Figure 4-5. Disassembled early variocoupler. 
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Atwater Kent Variocouplers 
#3488 and #3529 
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Figure 4-6. Schematic of variocoupler. 

part shown is an early version or possibly a prototype. 
The switch wiring is routed through the inside of the 
Bakelite form and exits through holes in the perimeter. 
(See details in Fig. 4-7.) 

The external connections went to the two switch 
wipers, ANT on the left, GND on the right as viewed 
from the operator position. The fixed switch contacts 
were connected to various points on the two stator 
windings, with position # 7 corresponding to the outer 
end of each winding. The switch positions and tap 
points are shown in Figure 4-6. Slight variations on the 
total number of turns on each half have been found 
with the examination of several units. 

Two different rotors were used. The earlier style had 14 
turns on each half (28 turns total). On some of these a 
string-like material was wound between adjacent turns 
to fill the Bakelite form, as can be seen on the right 
hand unit in Fig. 4-8. On others, a larger diameter wire 
was used. 

Figure 4-7. Detail of early variocoupler switch wiring 
and bifilar rotor. 

The later rotors had 28 turns on each side, for a total of 
56. Early AK factory pamphlets advertise 64 turns on 
the varicoupler rotor, but author Thompson has found 
none of these. As shown in Figure 4-8, the rotor ball is 
smaller than that used on the variometers, coupled 
circuit tuners, and Type II tuners. The rotors on these 
other tuners do have 64 turns on average. 

Three versions of mounted variocouplers exist: 1) Part 
# 3612 has a black panel, knobs, and pointer, and 
nickel-plated contacts. 2) One version of part # 3731 
has a brown panel, knobs, and pointer, and brass 
contacts. 3) The other # 3731 has a brown panel, black 

Figure 4-8. Left: mounted variocoupler # 3612 ( black) 

or # 3731 ( brown); Right: unmounted variocoupler 
# 3529 with string spacer in the rotor winding. 
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Figure 4-9. Mounted coupled circuit tuner # 3752 (brown only) early ( left), 

and late ( right). 

knobs and pointer, and brass contacts. 

The Coupled Circuit Tuner 

Possibly the most widely used tuner was the coupled 
circuit tuner (CCT). It was originally sold unmounted 
as part # 3715 for home radio builders and 
experimenters. It was also available mounted, desig-
nated part # 3752, as shown in Figure 4-9. 

This is the most sophisticated of the four tuners. It not 
only has rotor and stator windings for tuning, but also a 
separate outside coil to couple the antenna to the tuner 
proper. It is a cruder method than that used on the 
varicoupler, as the early CCT has only three taps on the 
antenna winding, and only 
one on the later versions. 

The CCT is actually a 
variometer laid on its side. 
The top piece is inter-
changeable with the vario-
meter. The bottom uses 
the same winding as the 
variometer, but the 
Bakelite housing has an 
outside skirt to support the 
antenna winding (with 
taps). 

The earliest units typically 
have 64 turns on the rotor 
(32 each half), 68 on the 
stator (34 each half), and 
34 turns (tapped at the 6th 
and 12th turns) on the 

antenna winding. This version was 
used by the factory on the # 3925 
(our Model 1), # 3945 (our Model 
2), and # 3955 (our Model 3) open 
sets. This early CCT was mounted 
to the board with two screws, one on 
each side. A few of the last of the 
earliest units had five mounting 
holes. 

The second version of the CCT was 
modified to tune the higher 
frequencies that were added to the 
broadcast band during the 1920s. 
The 64-turn rotor and 68-turn stator 
remained unchanged. The big 
change was the antenna winding. It 
had only 21 turns and no taps. One 

of the connection terminals was eliminated—the A3 
terminal. The winding was now connected between the 
Al and A2 terminals. Both versions are shown in 
Figure 4-10. 

All later version CCTs were made with five mounting 
holes. The second version was used exclusively on the 
factory Model 9 (# 4445) open set. By this time the 
factory had introduced the dial plate with vernier 
(Figure 4-9 right), and all Model 9's used this version. 
The later style CCT, with vernier, was also sold as a 
component for hobbyists. 

A third version of the CCT had no thumbscrews for the 

Figure 4-10. Coupled circuit tuners, first version ( left), and second 

version ( right). 
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Figure 4-11. The coupled circuit tuner, third version, 
mounted on a Model 9A # 4445A open set, rear view. 

external connections. Wires came down from the 
device through the mounting board and were soldered 
on the bottom. This version, shown in Figure 4-11, was 
used on the Model 9A (# 4445A). 

The Type II Tuner 

The fourth and final inductive tuner was the Type II 
tuner, part # 4051 (mounted, with brown vernier dial) 

Figure 4-12. Type II tuner # 4051. 

or # 4055 (unmounted). The Type II tuner is 
electrically identical to the variometer. But while the 
variometer was used as a tuned circuit, the Type II was 
used to match the antenna to the radio input. Figure 4-
12 shows a side view of the Type II tuner. 

The two parts differ only mechanically, in that the Type 
II tuner is laid on its side as compared with the upright 
mounting of the variometer. The bottom portion of the 
Type II is a redesign of the coupled circuit tuner base 
with the outside winding removed and the A2 and A3 
terminals eliminated. A metal identification plate was 
attached to the left side of the base, in the area 

occupied by the antenna winding in the CCT, and the 
Atwater Kent ID tag was removed from the upper 

Figure 4-13. Type II tuner ( right) on Model 9 # 4445 open set, rear view. 
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Figure 4-14. Type II tuner, third version, on Model 9A 
# 4445A rear view. 

surface of the base. 

The early production Type II tuners had only two 
mounting holes in the base, one on each side. This 
version was used by the factory on the early 1-amp # 
4052 (our Model 6), the early 1-amp # 4066 (our 
Model 7)., the Model 8 (# 4325), and the (early?) 
Model 5 # 4333 open sets. All had an internal 50-pF 
capacitor between the antenna connection terminal and 
the stator winding. This capacitor is shown in the 
foreground of Figure 4-12. [Atwater Kent called them 
condensers, of course, but in Radio Age we say 

Figure 4-15. Antenna capacitors, bottom view. 

capacitor - Editor] 

A second Type II tuner was used that had five 
mounting holes rather than two. This unit was installed 
on the 1/4-amp # 4275 (our Model 6), the 1/4-amp # 4205 
(our Model 7), and the green Model 9 # 4445 with 
power terminals on the board (Figure 4-13). The first 
two versions were also sold to the public as 
components. 

A third version, not sold separately, was used on the 
Model 9A # 4445A, as shown in Figure 4-14. This 
version was modified from earlier versions by 
eliminating the terminals. The wires were run through 
holes in the mounting board, the same as for the 
coupled circuit tuner. Two terminals were added to the 
board for the antenna and ground connections. 

The 50-pF capacitor was not used in the third version. 
Instead, capacitors were mounted under the board as 
shown in Figure 4-15. The attached screws projecting 
through the board with thumb nuts were labeled for 
long and short antennas. A bottom view of the third 
version of the Type II tuner is shown in Figure 4-16. 

Numerous examples of each tuner from the Ray 
Thompson collection have been examined, and a 
couple of observations can be made. There were two 
different types of wire used, either white or green 
double-cotton covered (DCC). Both colors were #22 
AWG. 

The number of turns on a given winding varies slightly 
from one example to another. Why should this be? 

Figure 4-16. Type II tuner # 4051, third version, 

bottom view. 
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Since all the stations operating during this period of 
radio development occupied a narrow range of 
frequencies, the number of turns and the resulting total 
tuning range were not critical for the parts to cover all 
available programming. The uniformity of the DCC 
wire varied somewhat. The personnel winding the coils 
put enough turns on the Bakelite forms to make the 
winding fit snugly. This was probably to ensure that the 
turns would not shift with use. 

Conclusion 

It is interesting to follow the evolution of a simple 
component over time. Components were adapted to 
new needs and varied applications. Experimentation 
and innovation were the essence of early radio 
development. 

In the next installment in this series, we'll discuss the 
Atwater Kent tuning capacitors. 

Errata 

In Chapter 2 (July 2005): In Figure 2-3, the catalog 
number should be 3978, not 3987. 

Links 

Email: Ray at AKRadio@aol.com or Leigh at 
Leigh@AtwaterKent.Info 

This series is available online after publication, along 
with additional drawings, photos, and schematics, at 
http://www.AtwaterKent.Info on the Articles page.. 

TCA Announces New (Old) Book 

The Tube Collectors Association has recently 
produced Early Tube Development at GE, its 

Special Publication No. 10. This 40-page booklet 
started out as an internal history by W. C. White, of 
the General Electric Research Labs, in 1929. It 
describes pioneering development work from 1913 
through the 1920s. 

It was not originally illustrated, but now includes 
crisp images of the more important tubes covered in 
the text. Several of the photos depict rare items that 
do not appear in the Tyne book Saga of the Vacuum 
Tube, like the all-glass / no-base early model of the 
UV- 199, or a previously undocumented version of 
the UX-225. 

A special appendix has been written to give some 
detail on GE's Kenopliotron rectifier-and-amplifier 
tube. The focus is on receiving tubes, but the small 
military transmitting types of the WW I period are 
included. The booklet can be obtained by ordering 
the 2005 back-issues package from the Tube 
Collectors Association, PO Box 636, Ashland, OR 
97525, using check or money order. PayPal users 
may order via tca@jkasystems.com. The price is $ 18 
in the U. S. and Canada, $23 elsewhere. The package 
includes the six 2005 issues of Tube Collector and 
Special Publication No. 9. The latter is an audio CD 

of a 1964 talk on rare tubes by the late Gerry Tyne, 
with an accompanying book of photos. 

Note from the Editor: I am a TCA member, and I 
learned a lot from reading the GE tube history 
booklet. For example, did you know that in the World 
War I era GE tubes were sometimes rated in "miles?" 
Yup, that's right—not micromhos of transconductance 
as in later years, but distance in miles. There were no 
Hickok mutual conductance tube testers in those days 
for convenient and rapid measurement of a tube's 
ability to amplify. Instead, engineers would connect 
the output of the tube amplifier to an artificial line, a 
device to simulate the loss of various lengths of cable, 
and measure the signal strength at the end of the 
simulated cable. By specifying a certain reference 
output level, engineers could compare the perform-
ance of different tubes. The stronger the amplification 
of a given tube, the more miles of cable the signal 
could pass through before decreasing to the specified 
value. So, a tube with high amplification might be 
rated at 20 miles and a weaker tube at only 5 miles. 
The Signal Corps' first tube tester (SCR-81, circa 
1920) had a meter that read directly in "miles of 
amplification." According to Ludwell Sibley, a "mile" 
worked out to be about 1.15 db. If you ever see an 
antique tube sold on eBay as "a 10-mile tube," now 
you will understand. a 
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Wire Recorders 
BY BRIAN BELANGER 

Wire Recording 

Danish scientist Valdemar Poulson (also famous for arc 
transmitters) is often credited as the person to first 
demonstrate magnetic recording (around the begin-
ning of the 20th century) with a device called the 
Telegraphone. During the next five decades, numerous 
patents related to magnetic recording were filed around 
the world, but magnetic recording devices were not in 
common use until after World War II. (Record cutting 
was the usual method for making recordings before the 
war.) 

Home wire recorders experienced a brief period of 
popularity when, after WW II, relatively inexpensive 
wire recorders were marketed in the U.S. for home 
recording use. Families recorded birthday, wedding, 
and anniversary celebrations. Business executives and 
politicians recorded their speeches. In the 1950s tape 
recorders began to displace wire recorders, and by the 
late 1950s most users of wire recorders had replaced 
them with tape recorders. RCA, Webster-Chicago (later 
Webcor), Majestic, and Sears/Silvertone are examples 
of companies that offered wire recorders during this 
brief postwar period. They do turn up now and then at 
MAARC auctions and flea markets. 

Wire Recorders and a Grateful 
Museum Donor 

The Radio & Television Museum has a 
couple of wire recorders in its permanent 
collection, including a Webster-Chicago 
Model 80 (Fig. 1). Last year I had a call 
from a man who had a spool of wire with 
a recording of his mother's and father's 
voices. He told me "Their voices were 
recorded sometime around 1950. I never 
owned a wire recorder, and I have not 
heard the recording played since the 
1950s. My parents died many years ago. 
It would be such a thrill for me to hear 
their voices again. If there were some 
way to transfer this recording to a 
cassette tape, I would be exceedingly 
grateful." 

I took that as a challenge. I managed to 
get one of our wire recorders working 

again, and was able to play the spool and record the 
sound onto a cassette for this fellow. He had tears in 
his eyes when he heard his parents' voices again after 
all those years, and he made a generous donation to the 
museum. 

General Features of Wire Recorders 

A wire recorder consists of the mechanical parts (e.g., 
drive motor, gears, cams, pulleys and belts, sprockets, 
take-up spool), the recording/playback head, the 
amplifier and speaker, and a microphone. Some basic 
requirements are: 

• A speed regulating device to keep the wire passing 
through the head at a constant speed, and ensure 
that the playback speed is the same as the 
recording speed so the audio frequencies are not 
shifted up or down. 

• A means to keep the wire tension constant. 
• A fast rewind mechanism. 
• A means to spool the wire without having it tangle 

or snarl or fall off the take-up spool. 
• An automatic stop when the end of the wire is 

reached. 

1. The Webster-Chicago Model 80 wire recorder. Figure 
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Figure 2. Most wire recorders employ longitudinal 
recording, with the magnetic domains lined up 
parallel to the axis of the wire. 

Describing these mechanical mechanisms in words is 
difficult, but if you have access to a wire recorder and 
take it out of its case, these mechanical components 
can been seen and studied. Anyone with a modest 
amount of mechanical savvy should be able to deduce 
how the thing works. 

A key element is a cam that moves the record/play 
head slowly up and down a distance equal to the height 
of the take-up spool as the wire is passing through, so 
that the wire winds onto the take-up spool uniformly 
rather than bunching up on one spot. 

Wire Recording Technology 

In wire recording, longitudinal magnetization is most 
often used, where the tiny magnetic domains are 
oriented parallel to the wire axis as shown in Fig. 2. 
Usually the same head is used for recording and for 
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IRON 
CORE 

Figure 3. The magnetic lines of force from the record 
head prefer magnetic material to air gaps, so they 
detour through the nearby wire and thus impose a 
pattern corresponding to the audio signal on the 
magnetic domains in the wire. 

Figure 4. Block diagram of a typical wire recorder. 

playback. Figure 3 shows how the lines of force from 
the recording head enter and leave the wire. 

Fig. 4 is a block diagram of the entire recorder. By 
applying an AC signal to an erase coil, the recorded 
magnetic patterns can be erased (randomized). The 
wire passes by the erase coil prior to entering the 
recording head so that the new recorded signals will 
not compete with previously recorded signals. Usually 
an audio signal higher than any audio frequency to be 
recorded (say around 30 to 40 kHz) is used to drive the 
erase coil. The oscillator also provides a "supersonic 
bias" during recording to reduce distortion. 

The current in the record coil is an amplified version of 
the signal from the microphone, and this audio signal 
imposes a varying magnetic field on the wire to record 
the audio signal. The same coil serves as the pickup 
coil and provides the amplifier with the weak audio 
signal picked up during playback. 

As the wire passes by the record gap and the erase gap, 
the iron wire essentially short circuits the magnetic 
field in the air gap (Fig. 3), so the lines of force pass 
through the wire rather than through the air gap. In 
some designs, separate gaps are used for recording and 
for playback. The gap width on record and playback 
affects the frequency response. A smaller gap tends to 
give better high-frequency response and a larger gap, 
better lows, so a compromise value is used. 

Fig. 5 shows how the frequency response is adjusted. If 
the head is connected to an amplifier with flat 
frequency response, the response of the wire system 

Radio Age • December 2005 Attend RadioActivity 2006, June 9-10 page 11 



Restoring Wire Recorders 
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Figure 5. The frequency response of a wire recording system without 
compensation is likely to resemble that in A. Most wire recorder amplifiers are 
designed to accentuate the high and low frequencies as shown in B. When 
these two responses are combined, the response of an actual typical recorder is 
similar to that shown in C—a noticeably flatter frequency response. 

will drop off at the high and low frequency ends as 
shown in 5 (A). To obtain better fidelity, the amplifier 
is designed to accentuate the highs and lows, as in 5 
(B), so the effective response of the whole system is 
closer to flat, as shown in 5 (C). A designer could 
design the system to emphasize the highs and lows on 
record, or on playback, or both, but in any case, if you 
measure the frequency response of a wire recorder 
amplifier and find that it looks like Fig. 5 (B) don't 
complain about it not being flat. 

The wire typically used is stainless steel, about 1 to 4 
mils in diameter. Because of the small diameter, one to 
two miles of wire will fit on a typical spool, which will 
record for about an hour. This wire loves to tangle and 
kink. When I first experimented with our wire recorder 
I accidentally knocked quite a few turns off a spool. 
The resulting spaghetti-like tangle took an hour to 
untangle, and avoiding kinks was a challenge. The 
manuals I have seen say that if you break a wire, you 
can anneal the wire ends with a match flame, tie a tight 
square knot, and snip off the loose ends. Supposedly 
the spliced wire knot will pass through the heads 
without a problem. Since the wire travels very fast, in 
some machines at the remarkable rate of about two feet 
per second, if you lose a few inches in making a splice, 
you will not lose enough of the recording to even 
notice. That was a big surprise to me. 

The microphone is usually a high-impedance crystal 
type. The amplifier has sufficient gain to boost the 
weak signal from the microphone to the level needed to 
drive the recording head. Most wire recorders included 
a sound level meter to adjust the signal level to the 
optimal point for recording. 

The amplifier in a wire record-
er is much the same as the 
audio amplifier in a typical 
radio, so if you know how to 
repair radios, you should have 
no trouble with a wire record-
er. These recorders also con-
tain a high audio-frequency 
oscillator as noted above, but 
these are usually simple 
designs similar to what you 
might find in an inexpensive 
audio signal generator. 

Fig. 6 is a schematic of a 
popular wire recorder, the 
Webster-Chicago Model 80. It 

contains four tubes (6SJ7, 6J5, 6V6, and 6X5). 

When I decided to check out our Webster-Chicago 
machine, I started by taking it out of its case and exam-
ining the chassis. The tubes all tested good. The cap-
acitors and resistors showed no signs of deterioration 
or discoloring—almost mint in appearance. So, I 
connected the recorder to a Variac and brought up the 
line voltage gradually to allow the electrolytics to 
reform. The amplifier appeared to be working fine. (I 
suppose if one planned to use the device extensively, it 
would be wise to check all the caps for leakage and all 
the resistors for changed values.) 

Then I attempted to play a recorded spool of wire. 
Distorted sound was coming through. The wire 
transport mechanism was obviously not working 
properly. The wire was running slowly and in a jerky 
fashion. More careful inspection showed that the 
mechanical drive mechanism was plagued by dried 
grease. With some small bushes, Q-tips, and solvent, I 
carefully cleaned the crud off the moving parts and 
bearings, applied some light machine oil, and tried 
again. This time the recorder worked fine. 

Hint: Clean not only the drive mechanism, but also the 
groove in the recording head where the wire passes 
through. Dirt tends to collect in that groove. 

I was surprised at the quality of the recordings. I 
expected it to be worse than that of a 1950s tape 
recorder, but it was definitely comparable. 

Most wire recorders used a reel-to-reel approach, but 
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there were also cartridge models. The 
RCA Model MI- 12875 in Fig. 7 (a 
working example of which is in the 
collection of the Radio & Television 
Museum), is such a recorder. One down-
side is that the cassettes weigh several 
pounds each. The Museum collection 
includes several RCA cartridges with 
recordings of a Baltimore radio station 
from about 50 years ago. 

Some manufacturers made wire recorders 
that also included a 78-rpm record turn-
table. 

If you have an opportunity to purchase one 
of these recorders, you might find it 
interesting to play with. Restoration 
should be no more complicated than 
restoring a radio. Sams Photofact Sche-
matics are available for most common 
models. 
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Figure 7. The RCA Model MI-12875 cassette wire recorder. A 
cassette has been inserted into the slot at the top of the unit 
pictured. These cassettes are remarkably heavy. The Radio & 
Television Museum has one of these units in good working order. 
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Figure 6. Schematic of the Webster-Chicago Model 80. If you can troubleshoot a radio, you should be able to 
troubleshoot this device. 
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Replacing Atwater Kent Tuning Belts 
BY RAYMOND GREEN 

Twenty-five years ago I bought an Atwater Kent in 
a Pooley (Philadelphia) radio cabinet (factory 

model number 1900). This was one of those special 
cabinets that Atwater Kent procured from well-known 
furniture makers at the time, in order to sell more 
radios. I bought it at a Pennsylvania flea market and 
hauled it to Florida in the back of my car. This console 
cabinet is in rather good condition even though it stood 
in my garage all that time. The actual radio was a 
Model 30 chassis, made in 1925 or 1926. 

Both of the tuning belts that rotate the ganged tuning 
capacitors were broken, and that's why it had been 
ignored so long. Every time I looked at the radio I 
thought "what a terrible job," and went on to 
something else. I didn't know where to start and as a 
result, did nothing. The AK Model 30 has three tuning 
capacitors operated by a single knob, whereas older 
AK sets had a dial for each capacitor. Both belts are 
made of 0.004-inch thick beryllium copper and are 
3/16 inch wide. Both are about 13 inches long. Antique 
Electronic Supply used to have the belts but they are 
no longer stocking them, and their salesman couldn't 
supply any information. 

The pot metal dial drive pulleys were cracked and 
broken due to age. Antique Electronic Supply sells AK 
pulley replacements, but fortunately I had three brass 
pulleys from a newer Atwater Kent radio that fit. Each 
pulley has two pins to hold the belt in place. 

I found information about the AK belts on the Internet. 
The posting said that shim stock would work. I was 
unfamiliar with shim stock and nearly put off the 
restoration again, but decided to give it a try. 

I used the Yellow Pages, and looking under metals, I 
called the first four listings. I struck out on the first 
three, but the fourth company said they could provide 
0.005-inch thick brass shim stock, six inches wide by 
100 inches long, sold in a can. The price was only 
$9.85 plus shipping, so I ordered some. It arrived in 
three days. 

I opened the can and was surprised by the bright look 
of the metal. I uncoiled the shim stock and cut off 
about 14 inches. This light-weight metal is easy to 
cut—I simply used a pair of paper shears. I cut off a 
3/16-inch wide strip. Using the broken belt I marked 

the hole locations for the pulley pins, drilled the first 
hole, and promptly broke the belt. It was too narrow. I 
decided to try a 1/4-inch wide belt, so I cut one out, 
drilled the two holes, held the belt ends together, and 
soldered them (overlapping) to match the length of the 
broken belt. The new belt was exactly like the old one, 
except slightly wider. I then made a second belt the 
same way. 

The three variable capacitors with their coils are 
mounted on a frame attached to the front panel. To 
replace the belts, it is necessary to remove the screws 
holding the frame and detach it. Also, remove the main 
tuning dial, and the three or four connecting wires if 
they aren't long enough to provide sufficient slack. Just 
make notes of everything you do. 

After removing the frame I noticed the outside variable 
capacitors are mounted to it with slotted holes for 
tension adjustment. I moved the right one in to reduce 
the belt tension, mounted the belt, and then tightened it 
by moving the right capacitor out. I did the second belt 
in the same way. Wow! I looked at my watch and 
found I had spent only about twenty minutes cutting 
and installing the new belts. 

The radio works fine now, and it will be a nice addition 
to our collection. I hope this article helps you. The 
phone number for Antique Electronic Supply is (480) 
820-5411. They are also at www.tubesandmore.com. 
The shim stock is called "Shim in a Can" by Shop-Aid 
Inc. in Woburn, Massachusetts. It can be ordered at 
MSC Industrial Supply by calling 800-645-7270. I can 
be contacted at raygreen@juno.com if you have any 
questions or comments.3 

My AK 30 with the new shim stock in front of it. 
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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: 1941 and 1942 Philco 
escutcheons, knobs, and pushbutton 
reproductions now available. Other 
various knobs and pushbuttons also 
available. Contact us for specific 
model numbers on escutcheons. Old 
Time Replications, 5744 Tobias 
Avenue, Van Nuys, CA 91411, (818) 
786-2500, email: oldtimerep@aol.com 
http://ww.antiqueradioknobs.com. 

For Sale: Manuals: Howard Sams 
1962 Test Equipment Annual, Sams 
Color TV Guidebook, Test Equipment 
Cyclopedia, and, Most Often Needed 
1949 Television Servicing Information 
(Supreme). All for $30 postpaid. 
Kenneth Miller, 10027 Calvin Street, 
Pittsburgh, PA 15235, (412) 242-4701. 

For Sale: Fada console Model 79 (see 
Stein, Pre- War Consoles p. 70). 11 
tubes, push-pull 47s, RF stage, two IF 
stages, unrestored, beautiful 6-leg near 
mint cabinet, clean chassis with all 
tubes, missing flash-o-graph tube, but 
otherwise very good, $ 145. Brian 
Belanger (see page 2). 

Services: Professional restorations for 
all TUBE TYPE antique table radios, 
floor model consoles, cathedrals, 
tombstones, battery sets, 
communication receivers and music 
amplifiers. Complete overhauls to 
factory specifications. Lacquer 
sprayed, hand-rubbed cabinet 
refinishing. Reasonable rates. Free 
estimates. UPS/USPS/FEDEX/ 
TRUCK shipments accepted. 4 year 
warranty on new parts. Bob Eslinger/ 
KR1U, ANTIQUE RADIO 
RESTORATION & REPAIR, 20 Gary 
School Road, Pomfret Center, CT 
06259. Hours: 9am-5pm eastern, 
Tuesday through Saturday. Telephone/ 

fax: 860-928-2628. E-mail: 
Bobeoldradiodoc.com. Please come 
visit us on the web at hap:// 
www.oldradiodoc.com or stop by 
when in the New England area. 

For Sale: Popular radio books at 12 to 
18 percent discount. Newest Zenith 
books at $4 below list prices plus 
shipping, or pick-up at MAARC 
meeting. Slusser Collectors' Guide to 
Antique Radios Price Guide, $22.00 
(List $25.00). Email for list. Wanted: 
Red Regency TR-1, $400; pearlescent 
Regency TR-1, $2500+; clear case 
Regency TR-1, your price; Cyarts 
Deluxe Model B, $ 1500+; Sony TR-
55, $ 10,000. All prices are for near-
mint condition examples. Any 
condition wanted. Also need all early, 
quality U.S. and Japanese transistor 
radios. Paul Farmer, Time Out of Mind 
Radio, Time Out of Mind Radio 
Books, and Time Out of Mind Radio 
Appraisers, PO Box 352, Washington, 
VA 22747-0352. 540-987-8759. 
oldradiotime@hotmail.com 

Wanted: Chassis and speaker for a 
1932 Philco Model 280 mantel clock 
radio. Should be a Model 51 or 52 
chassis with a 5-inch speaker. Also 
need some of the white "fingers" (pull 
tabs) used on the 1939 Zenith radio 
for tone organ and station push-
buttons. Need some of the "thumb 
nails" that mount above the pull tabs 
for station identification and tone 
designations. Joe Koester, 1020 Huron 
Drive, Crossville, TN 38572, 931-788-
1360, jwkoestecharter.net. 

Wanted: DuMont Model RA- 112 
console TV set. Michael Pasko, 467 
Amboy Avenue, Woodbridge, NJ 
07095, (732) 634-6220, email: 
Mike269Sparks@aol.com. 

Service Data 
Available! 

The Radio & Television 

Museum Library contains a 

huge collection of service 

data. (MAARC's extensive 

library was merged with the 

Museum library.) Photocopy 

packages are available for 

most radio and TV sets prior 

to the 1960s, and some later 

ones. Photocopies of 

manuals for many models of 

test equipment (Heathkit, 

Eico, RCA, etc.) can also be 

had, as well as copies of 

articles from magazines such 

as QST, Radio News, 
Popular Electronics, and 

many others. Email inquiries 

to museum librarian Brian 

Belanger (see page 2), who 

will check the availability of 

the data for your set(s). 

Radio service data: $3 for 

the first model and $2 for 

each subsequent model in 

same order. TV service data: 

depends on number of pages. 
Maryland residents add 

5% sales tax to total. Make 

checks payable to "Radio 

History Society." Order 

from: 

Librarian 

Radio & Television Museum 

2608 Mitchellville Road 

Bowie, MD 20716 
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Sun., Dec. 18 

Sun., Jan. 15 

Sun., Feb. 19 

Sun., Mar. 19 

Sun., Apr. 9 

Sun., May 21 

June 9 - 10 

Sun., July 16 

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

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

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

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

MAARC meeting at the Sully Station Community Center 
in Northern Virginia. Details in a future issue. 

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

RadioActivity 2006, Theme: Emerson. (Same hotel as 

last year.) 

MAARC meeting at the Seventh Day Adventist Church, 
Burtonsville, MD, tailgating at noon, meeting at 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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