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THE SHOWERS CONSOLA 
by Robert Goad 

While making the rounds of a local flea market in 
1986, I noticed a radio chassis with an elaborate gold-
decorated front panel. Closer examination indicated that 
it was a Showers Consola Model 20. I took it home, 
cleaned it, hooked it up to a battery power supply and an 
antenna, and turned it on. It worked! However, this was 
only the beginning. I still had no cabinet in which to 
install it. After years of looking and advertising for an 
original cabinet with no luck, I finally had a cabinet built 
to protect it (Fig. 1). 

This radio is quite unusual for a 
1926-27 radio. It has two-knob 
tuning rather than three, with the two 
knobs mounted on a concentric shaft. 
The front knob tunes two stages 
linked by a band similar to that used 
in Atwater Kent single-dial-tuned 
radios of the late 1920s. The rear 
knob tunes a single stage, again 
linked by a band. Each knob also 
controls a pointer on the front panel. 

The chassis and front panel are 
made of sheet aluminum rather than 
steel as used on most of the radios of 
the 1920s. This was probably done 
because aluminum is easier to cut and 

form than steel, thus cutting labor costs. 

The interstage coupling transformers were 
manufactured using a cylindrical steel core rather than the 
conventional laminated core used by most manufacturers. 
The RF coils are wound using a figure-8 configuration, 
which I have never seen on any other radio. These coils 
are fragile; it takes very little pressure to collapse them 
because they have no supports. Fig. 2 shows the cons-

Figure 1. Showers Consola Model 20 in replacement cabinet. 
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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 C1997, 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 I -95 

Sandy Spring 
MD RT 198 Road 

Church 

4— McKnew Rd. 

To I-495 

New Hope Seventh Day Adventist Church 
15121 McKnew Road 
Burtonsville, MD 
McKnew Road is 1.5 miles west of l-95 
and 3f4 mile west of Rt. 29 
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truction of the RF coils. 

The complete radio was manufactured by the Showers Brothers 
Furniture Company in Bloomington, IN. This company was a 
successful furniture maker and also made cabinets for other radio 
companies such as Crosley. (Thanks to Mike Feldt of Carmel, IN, for 
sharing information on the Showers Company.) 

Fig. 3 shows a Crosley Gembox installed in an attractive Showers 
cabinet. Making cabinets was a cinch for Showers, but they had to hire 
radio engineers to design the radio, which does appear to be a unique 
design as opposed to one provided by some other company but with 
Showers' name on it. The knobs and panel were made by a Chicago 
manufacturer. An Indiana University professor designed and patented 
the wood-enclosed speaker called the Ptuetone. 

The Showers Consola sold for $ 145. Showers made the set for only 
one year. At that point they received a contract from Crosley to 
manufacture all of Crosley's wood cabinets. A shortage of factory 
space caused Showers to drop their own radio line in order to 
concentrate on building cabinets for Crosley, presumably a more 
lucrative undertaking. 

The Showers Consola chassis was installed in at least two different 
cabinets—Models 448 and 556. The Model 448 had the speaker beside 
the radio whereas the Model 556 placed the speaker above the radio. 
Fig. 4 is a photo of Mike Feldt's Model 448 Showers console. 

Editor's note: 

[I have in my collection a full-page Showers Brothers color ad 
from the October 1928 issue of Woman's Home Companion, also 
advertising the Crosley Gembox in the cabinet shown in Fig. 4. The 
ad includes a pencil drawing ofShowers' factory in Bloomington and 
says, "This is the largest furniture factory in the world. Here are 
92Y: acres offloor space devoted to making modern furniture." The 
ad notes that Showers Brothers Co. was founded in 1868. In addition 

Figure 3. September 1928 National Geographic 
ad for the Crosley Gembox in a Showers cabinet. 
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Figure 2. One of the figure-8 coils. 
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Figure 1. The Western Electric 18-B, or perhaps -C, receiver. 

to the Gembox and Dynacone speaker installed in 
the small highboy shown in the ad, one could also 
purchase a matching upholstered "Jenny Lind" 
tuning bench to sit on while tuning the radio as 
well as a mirror that matched. The same ad 
pictures three other large highboy Crosley 
consoles in cabinets made by Showers: Models 
Cl, C4, and C6, selling for between $ 70 and $84. - 
BCB] 

If anyone has additional information on the 
Showers radio line, drop us a line. 

Figure 4. Mike Feldt's Model 448 Showers Consola with the 
original cabinet. 

THE WESTERN ELECTRIC 18-B RECEIVER 
by Dick Parks 

Here's a radio that's loaded with mysterious and 
uncommon features. It comes from a recent swap 
meet in Charlotte, NC. The Western Electric 18B 
receiver shown in Fig.1 is a high-quality compact 
receiver using seven tubes, dating just prior to the 
introduction of octal types. Its lineup and tube 
functions are as follows: 78 RF, 79 oscillator/ 
AVC amplifier, 6A7 mixer, two 78 IF, 75 detec-
tor/audio/AVC, and 41 audio output. A top view 
of the chassis is shown in Fig. 2. 

An unusual eight-pin power connector is on the 
left side. On the right-hand side is the antenna 
connector and a receive/standby switch. The on-
off switch and volume control are obvious, but 
where's the tuning control? In this radio the local 
oscillator is crystal-controlled. Inside the large 
circular can on the front is a three-prong 
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crystal—in an oven, yet— marked with a frequency of 
11883.33 Kc. I measured the peak response of an IF can at 
about 3605 kHz, so that seemed to indicate the receiver was 
fixed-tuned to 8278 kHz. But more inspection reveals that 
the crystal mount (a three-pin wafer socket) occupies panel 
space that once bore radial markings that match those 
around the volume control. Obviously sometime after 1935 
(the patent date), someone skillfully hacked the chassis and 
front panel and replaced a variable capacitor in the original 
set with the crystal circuit. The nameplate reads "Model 
18B" and someone has etched a "C" after the model number. 
Was this whimsy or an official change? 

As found, the unit had an open output transformer. 
This probably happened because of severe leakage in a 
coupling capacitor. When I put DC on the B+ bus with 
no heaters lighted, the grid of the 41 went to +28 volts! 
The tube would have been overloaded as to plate current 
until the transformer fused. Unlikely readings at other 
tubes convinced me not to apply full power to the receiver 
until a schematic could be found. 

I wondered what had been the purpose of this set. It's 
mounted in a well-shielded steel enclosure, but there are 
no mounts that would indicate vehicular or aircraft use. 
My guess was that it was a piece of ground support gear 
from an airport or other commercial installation. I needed 
more information. 

Figure 2. Top view of the 18-B chassis. 

At Col. Belanger's suggestion, I called Ludwell Sibley, 
who is very knowledgeable about Western Electric and 
Bell Labs technology. He came up with three articles 
from the Bell Labs in-house organ that described this unit 
and its cousins. The 18B receiver was designed to 
exploit the newly opened "ultra high frequency" band 
above 30 MHz. Newark, NJ, was among the first cities 
in the country to move its police radio operations to the 
30 - 42 MHz band, and the receiver was used in its police 
cars, with B+ supplied from a dynamotor. A companion 

78 IF 

12,q 75 Det./A /Audio 

Figure 3. Schematic of the Western Electric 18-B, dated October 1935. The * indicates the leaky coupling capacitor 
mentioned in the article. 
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unit, the 19B, had a built-in ac supply for use in precinct 
stations. Western Electric completed the system with 
18A mobile transmitters, giving 5 watts output, and a 
500-watt base transmitter. The Bell Labs articles 
included a simplified schematic for the receiver, dated 
October 1935 (Fig. 3)—enough for me to locate the 
leaky capacitor that kept the output tube in overload. 

Alas, each of the oldtime resistors in the radio had 
increased in value by about 30%. Considering the crystal 
modification, the blown transformer, the bad capacitor(s), 
and all the rest, I decided to retain the unit in its current 
condition rather than restore its operation. Today, one 
would hear local fire department and police calls, but only 
if the receiver were restored to variable tuning. And the 
11.88 MHz crystal? The circuit uses the crystal in its 

third overtone mode, so that this particular receiver was 
fixed-tuned to (3 x 11,883.33) - 3,605 kHz z 32 MHz 
Newark didn't want its officers diddling tuning controls 
or listening to calls for other cars! 

References: Bell Laboratories Record, issues of June, 
September, and October 1935 

Acknowledgements: My thanks to those who assisted 
me in the preparation of this article: 

• Cheong Ong, owner of the 18B receiver 
• Ludwell Sibley, for his expert knowledge and library 

of Bell Labs literature 

TUBE LORE: IDENTIFYING PORTABLE RADIO TUBES 
by Ludwell Sibley 

e 1997 Ludwell A. Sibley 

Miniature tubes of the types used in portable radios 
represent a real supply problem: there's a constant need 
for them, yet they're not easy to find. In rescuing these 
types from today's mixed lots of mainly-TV tubes, it 
often turns out that the type numbers are smudged or 
missing. For some reason, these tubes were marked with 
water-soluble ink (rather than a permanent "etch") more 
often than other miniature types. Given that used battery 
tubes often have open filaments or low 
emission, we need a means to figure out the 
"unidentifiable" ones so as to save all that 
we can. 

Fortunately, several factors are on our 
side. A visual check of physical features 
starts the process. The construction of these 
types is more consistent from one man-
ufacturer to another than in the case of, say, 
big-pin tubes. Several types stand out 
because they have internal connections 
between pins 1 and 5 and/or pins 2 and 6 - 
amenable to reconnaissance with an ohm-
meter. In other cases, measuring the cold 
resistance of the filament is helpful, and is 
a far more reliable test than with heater-
cathode type tubes. More on this below. 

The range of types—the "product line"—involved here 
is, fortunately, fairly narrow. 

THE USUAL ONES 

The bulk of real-world battery tubes comprises the 
following types. Of these, filaments on the ones starting 
with"1" expect 1.4 volts and draw 50 mA unless shown 

otherwise. The ones with "3" have 2.8-volt 
center-tapped filaments drawing 50 mA for 
use in series-string (ac/dc-battery) sets. 

1A3. Heater-cathode type diode. Found in 
military transceivers like the BC- 1000 
"walkie-talkie" of WW II, where it and the 
diode part of a 1S5 formed an FM discrim-
inator. The 1A3 and the type 15 are the 
only known indirectly-heated battery types, 
yet the 1A3 is fairly common. It draws 150 
mA. 
1L4. Sharp-cutoff RF/IF pentode. Intro-
duced for limiters in FM transceivers 
(BC- 1000 again), but also used in a few 
postwar AM radios. 
1R5. Pentagrid converter, the common one. 
1S4. Power output pentode, fil. 100 mA, 
intended for 67.5-V plate power. 
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1S5. Diode-pentode, for the detector/AVC and 
first-audio stage. 
1T4. Remote-cutoff RF-IF pentode. 
1U4. Sharp-cutoff pentode; a 1L4 with the same 
pinout and filament but drawing reduced plate 
current. 
1U5. Improved 1S5 with revised pinout; has 
shield around diode plate to reduce "play-
through" when volume control is turned low, and 
has reduced microphonics. 
3Q4. Power output pentode, able to use 90 V on 
the screen (vs. 671/2 for the 3S4) but producing 
about the same power output. 
3S4. 1S4 with center-tapped 50-mA filament 
(i.e., with the filament halves in series rather than 
parallel). 
3V4. 3Q4 with revised pinout. 

Historically, the 1R5- 1T4- 1S5- I S4 family 
were the first miniature tubes, having been 
introduced by RCA in 1939 via the BP- 10 
portable. The 1U5 largely replaced the 1S5 in 
new set designs in the '50s. 

THE ODD ONES 

Of course, there are always a few rare types to 
complicate the analysis. I've handled several 
hundred battery tubes at one time or another, but 
have seen these in only ones and twos (if at all). 

IDENTIFYING MINIATURE BATTERY TUBES 

Plate Internal Plate Fil. Res., 
Construction Ties Pin (Pins 1 & 7) 

Cylinder, 
Five Grids 1 to 5 

None 

Cylinder, 
Three Grids 1 to 5* 

2 to 6 

7 ± 2 
17 ± 3 

7 ± 2 
17 ± 3 

6 ± 2 
13 -± 2 
17 -±- 3 

10 ± 2 
21 ± 3 
32 ± 4 

Oval None 

1 to 5 & 2 to 6 

Oval, Diode 

at Top 5 11 ± 2 

17 ± 3 
2 11 ± 2 

17 ± 3 

Tiny Heater-
Cathode Diode 

Dual Plates 

* In addition, there is a metal shield atop the plate. 

Tube 

1YPL' 

1R5 
IRS-SF 

1L6 

1U6 

1AE4 

11A, 1T4, 1U4 
1T4-SF, 1AF4, 

1A14, lAN5 

3A4 

3Q4, 3S4 

3S4-SF, 3Z4 

3V4 

1S4 

1S5 

1A175 
1U5, 1DN5 

1115-SI: 

1A3 

3A5 

The Half-Current Series. There were two families of 
tubes with filament current cut to 25 mA. The first 
family was introduced by Sylvania in 1950 (advertised in 
Electronics in January). The 1AF4 and 1U6 showed up 
in the Zenith K401, and other makers occasionally used 
them, but the line was more or less a flop commercially. 

The second family, the "SF" types, appeared in the 
early '60s in Japanese-made sets like the Excel T-211 and 
Olympic 460. ("SF" perhaps stands for "Special Fila-
ment"?) These types are rare because transistor radios 
finished capturing the portable-radio market about the 
same time. The two families of types were: 

Prototype Ups_ Prototype Type  
1T4 I AF4 1R5 I R5-SF/ I AQ5 
1S5 1AF5 114 1T4-SF/IAM4 
1L6 1U6 1U5 1U5-SF/IAS5 
3V4 3E5 3S4 3S4-SF/3W4 
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It's a shame that these low-drain units didn't catch on. 
The zinc-carbon batteries used at the time last about three 
times as long at half-current. The 3E5 (AKA 3C4) 
disappeared so completely that it isn't even mentioned in 
post-'50s Sylvania tube manuals. 

1L6. Converter like the IRS but with the RF signal 
applied to the fourth, not the third, grid (a miniature 
IA7GT). Favored over the IRS for shortwave use. Best 
known for use in Trans-Oceanics (and almost all the 
non-Zenith Trans-Oceanic imitations), but occasionally 
found in AM portables like the Emerson 745B or Zenith 
G503. If you succeed in rescuing an "unidentifiable" 
1L6, this article will have done its job! 
lAC6/DK92. European (Mullard, et al.) converter 
similar to the 1L6, with slightly different pinout. Antique 
Electronic Supply catalogs it, but reports the stock is 
almost gone. 
1AE4. Sharp-cutoff military RF pentode drawing 100 
mA at 1.25 V. 
lAJ4/DF96. 25-mA remote-cutoff pentode made by (at 
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least) Mullard and Matsushita. 
1 AN5/DF97. 25-mA RF-IF pentode, similar to the 
1AF4 but with the suppressor grid pinned-out separately. 
1DN5. 1U5 with a remote-cutoff pentode section. A 
clever idea in 1957; it could be used to apply automatic 
volume control forward to the first audio stage in addition 
to the usual AVC applied backward to the RF and IF 
stages. However, it appeared too late to become 
common. 
3A4. Small transmitting pentode by RCA (3S4 with 
bigger filament and revised pinout), fairly common in 
military equipment but not entertainment radios. 
Filament takes 2.8 V @100 mA. 
3A5. Dual power triode from RCA, successful in the 
military market but not found in mass-market sets. 
37.4. Rare Sylvania (and Japanese) half-current version 
of the 3S4. 

FIGURING 'EM OUT 

Gross physical features of the tube "mount" are the 
first clue, as detailed in the table. 

Cylindrical Plate, Five Grids. If the plate is cylindrical, 
and a whole forest of grid side-rods (five pairs) are 
visible, the tube is a 1R5 or one of the other converters. 
Test for a tie (one ohm or less) between pins 1 and 5. If 
there is one, the tube is a 1R5 (or 1R5-SF). Otherwise 
it's a 1L6 (or 1U6). Measuring the filament resistance 
gives the fmal determination between types: seven ohms 
means a IRS; 17 ohms indicates a IRS-SF, etc. 

Cylindrical Plate, Three Grids. Here we use ties 
between pins for differentiation. 

• Tie from 1 to 5: It's a 1L4, 1T4, 1U4, or possibly a 
1AF4 or one of the low-current versions. Low filament 
resistance (six ohms or thereabouts) indicates a 1AF4. 
Medium resistance ( 13 ohms or so) means a 1L4, 1T4, or 
1U4. High resistance ( 17 ohms) means one of the other 
types. Unfortunately, one can't distinguish a 1L4 from a 
1T4 or 1U4; fortunately, no harm will result from 
confusing them, and the radio will probably play anyhow. 

As confirmation, these types have a flat metal shield 
atop the plate assembly. 

• Tie from 2 to 6: It's a 3A4, 3Q4, 3S4, or one of the 
low-current versions. Low filament resistance (ca. 10 
ohms) defines a 3A4. Intermediate resistance (about 21 

ohms) indicates a 3Q4 or 3S4. High resistance (32 
ohms) implies 3S4-SF or (highly unlikely) 3Z4. As for 
the 3Q4 and 3S4: they can't be told apart, but can 
generally be interchanged anyway. 

Oval Plate. Test for ties between Pins 1 and 5, and Pins 
2 and 6. 

• No tie defines a 3V4. 
• The two ties indicate a 1S4. 

Oval Plate, Small Diode Plate Visible Above. This is 
one of the diode-pentode types. Telling which type is 
present requires examining where pins 2 and 5 go. If pin 
2 goes to a short bit of wire that stops, and if pin 5 goes 
through a wire or strap to the plate, it's a 1S5 (or 1AF5). 
If the reverse is true, it's a 1U5 (or 1DN5 or 1U5-SF). 
Again, measuring the filament resistance will separate 
1S5 from 1AF5, or 1U5 from 1U5-SF. (You can't tell a 
1DN5 from a 1U5 this way, but there's no harm in 
interchanging them.) 

Tiny Heater-Cathode Diode, Low in the Bulb: it's a 
1A3. 

Dual Plates: it's a 3A5. 

Going back to that box lot of mixed miniature tubes 
from the auction or flea market, it's very helpful that ( 1) 
battery tubes are all seven-pin types without caps, and (2) 
they almost always have bright nickel plates. Plucking 
all the shiny seven-pin ones out of the box lot will yield 
the battery types, plus a few conventional types (0A2, 
OB2, 6CS6, 12BE6) that also use nickel. The conven-
tional types have either a clearly visible cathode element, 
as opposed to the wispy filament of a battery type, or a 
very tall plate. 

FINAL THOUGHTS 

Given the high occurrence of "open" battery tubes, it's 
just as well to check filament continuity before going 
farther. I keep one of those little '50s neon filament 
checkers next to the regular tube tester; it's a great 
timesaver. 

One surprise turned up in grubbing through the local 
tube supply: a new-old-stock National Electronics tube 
crisply branded " 1L6" on both the bulb and the box, but 
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measuring 16 ohms on the filament. Fed 1.4 volts, it 
drew only 23 mA, and is therefore a mismarked 1U6. 
Used at 50 inA in, say, a Trans-Oceanic, it would have 
lasted perhaps five minutes. On rare types like this, an 
ohmmeter check on tubes in stock would be wise. 

The 3V4 turns out to have been devised for reasons 
similar to the replacement of the SOBS by the 5005. It 
seems that in ac/dc battery portable sets using the earlier 
3Q4, if the user swaps the 3Q4 with the IRS or 1T4, the 
dual plate pinout of the 3Q4 can connect plate voltage to 
the tuning capacitor or antenna loop. The 3V4, with its 
single plate pin, avoids this hazard. 

Acknowledgement: Insight into the origins of several of 
the tubes above was greatly aided by use of RCA 
"Product Bulletins" loaned by the AWA Museum. 

[One final caution: Be careful checking filament 
continuity or resistance on 1.4-V tubes lest you burn 
them out. Some older VOMs use a three-volt or even 
higher battery to drive the ohmmeter. Depending on 
which resistance range you use, you can apply 
sufficient voltage to the filament to burn it out when you 
check for filament continuity. Doing that to an 
expensive 1L6 could ruin your day! If in doubt, put a 
high value resistor in series with the VOM leads just to 
be sure. - Editor.] 

PINOUTS FOR MINIATURE BATTERY TUBES 
(Electronic Industries Association pinout nos. in parentheses) 

61 

1L6, 

1U6 

(7DC) 

IRS, 

1R5-SF 

(7AT) 

st 

G1 

11A, 1T4, 1T4-SF, 

1U4, 1AE4, 1AF4, lAJ4 

(6AR) 

lAN5 

(7ES) 

G3 

GI 

1AF5, 

1S5 

(6AU) 

GI 

62 

62 

3Q4, 3S4, 

3S4-SF, 3Z4 

(7BA) 

Fct 

GI 

1DN5, 1U5, 

1U5-SF 

(6BW) 

CI 

3A4 

(7BB) 

3V4, 

3E5 

(6BX) 

62 

1S4 

(7AV) 

GI 

HUM IN WIDEBAND AUDIO AMPLIFIERS 
by Charles Rhodes 

I just read an article in Glass Audio that dealt with the 

hum problem in wideband audio amplifiers. This is a 
subject of considerable personal interest from my days at 

Tektronix designing power supplies for oscilloscopes and 
even earlier, designing my own hi-fi audio amps. 
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In the article, the author was surprised to find that 
there was a significant component of the power supply 
ripple at 60 Hz in his audio amplifier employing triode 
tubes even though the amp had a full-wave rectifier. 
Conventional wisdom is that in a full-wave rectifier there 
should be no fundamental of the power line frequency in 
the dc output voltage. Unless the rectifier filament 
winding is center-tapped, the filament voltage is in series 
with the transformer voltage applied to one plate, while 
it opposes the transformer voltage applied to the other 
plate. 

The author of the Glass Audio article found another 
cause of hum of which I had not been aware. Even 
though the two halves of the center-tapped high voltage 
secondary of the power transformer have the same 
number of turns, the turns nearest the inside of the 
winding have a slightly smaller diameter than those 
outside the tap, hence the dc resistance of the inner half 
of the high-voltage transformer secondary is slightly less 
than that for the same number of turns in the outer half of 
the secondary. The equivalent circuit of the transformer 
is not, therefore, completely symmetrical around the 
center tap. He reported that the difference in resistance 
caused a 60-Hz ripple component to appear in the B+ 
voltage. Of course these are small effects that would not 
be of concern to most people listening to a garden variety 
AM radio of the 1930s, but hi-fi purists leave no stone 
unturned trying to achieve perfect audio reproduction. In 
the power supply described in the article, the effect could 
not have been caused by the filament voltage of the 
rectifier tube since silicon diodes were used. 

The Glass Audio author noted that with a vacuum 
tube rectifier, you have a 50-50 chance that the filament 
voltage effect and the difference in dc resistances tend to 
cancel each other out, but the equally probable possibility 
is that they add. 

In restoring mid- 1930s radios, I have often found the 
resulting hum level to be objectionable. We are much 
more critical these days than listeners were in the 1930s. 
In one case, I effectively center-tapped the rectifier 
filament winding by connecting two 20-ohm 1-W 
resistors in series across the 5-volt rectifier secondary 
with the dc voltage fed to the filter section shifted from 
one side of the filament to this "center tap." Sure 
enough, it reduced the 60-Hz hum. 

In another case I replaced a 5W4 rectifier, which has 

a directly heated filament, with a 5Z4, which has the 
same basing, but the 5-volt filament heats the cathode, 
which is connected to pin 8 of the 'rectifier tube socket. 
In fact, this set had pin 2 connected to the power supply 
filter, so I had to shift the wiring to pin 8. This 
replacement reduced the hum level well below the level 
produced by the original 5W4. Using the same approach, 
one might replace a 5Y3 with a 5V4G to lower the hum. 
But, if you try this approach, make sure to check the 
basing diagrams for the original rectifier tube and the 
replacement carefully to make sure you tie the filter to the 
cathode pin and also to make sure that the radio is not 
wired so as to use an unused pin on the original tube as a 
tie point on the rectifier socket, which then becomes a live 
pin on the new rectifier tube. 

Figure 1. Basing differences between the 5W4 
(left) and the 5Z4 (right). 

Unless the radio already has a fuse in the power line, 
add one. This is a vitally important safety precaution 
against transformer burnout or house burn-down. 
Usually a 1-amp slo-blow fuse is satisfactory except for 
really high tube count radios; but never over 3 amps. The 
best way to see whether the fuse is adequate is to run the 
radio a while, switch it off, and immediately back on. If 
the fuse blows, it is too small. This is the acid test. 
When you switch the radio back on while the tubes are 
still hot, the surge current is as great as it will ever be, 
and if the fuse holds up, it is not going to blow unless 
there is something wrong with the radio, such as a short 
circuit. 

Now I realize that one should experiment with the 
polarity of the two plate leads to the rectifier to find out 
which provides the lower hum level. Naturally one 
should use an oscilloscope to make this test and look for 
the most nearly equal amplitude of consecutive ripple 
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cycles. This is an interesting application for an 

oscilloscope, and I plan to demonstrate this and other 

hints of oscilloscope usage at a future MAARC meeting. 

Reference: John Stewart, "Ripple Reduction in Full-

Wave Center-tapped Power Supplies," Glass Audio, 

March 1998. 

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: Hallicrafters S-20 Sky 
Champion (silver disk dial), $ 175. 
Zenith 3000-1, $ 150. Philco Model 
144 cathedral (restored), $250. All in 
excellent condition. Dale Johnston 
(410) 848-5279. (Baltimore area.) 

For Sale by Non-member: 1946 
Bendix Model 736-B console 
radio/phono. Deco style cabinet in fair 
condition. With ad from Life magazine. 
$15. Danny Sullivan, (301) 942-5127 
(Wheaton, MD). 

For Sale: Guild roll-top desk hi-fi, best 
offer. NOS military headphones, H-
65/U, 4,000 ohms impedance, $ 15. 
NOS 100µA round meters, $4. 
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 type 
C.R.O. Abbiphone British mini-crystal 
set. Michael Crain, 3 Hillside Avenue, 
Harveys Lake, PA 18618-9782, e-mail: 
mcrain1952@aol.com. 

For Sale: Canadian RCA Victor Model 

84T-3, ac, 4-tube AM, minus cabinet 
but complete with speaker, dial, knobs, 
etc. Good working condx., $25. Amer-
ican Realist 5-tube ac radio, minus 
speaker & cabinet. Phono plug, AM 
band, mint condx., $20. American 
Heathkit Model A-5, 6-tube factory 
amplifier, minus cabinet, otherwise 
complete, VG condx., untested, $30. 
Sears Model 10214 AM/FM clock 
radio, complete, working, $ 10. Good-
mans, Ltd., English I-IF loudspeaker, 
30-W, 3 to 20 kHz, nice black Bakelite 
case, mint, $25. Large wood cabinet for 
1937-38 Canadian Westinghouse 
Model 54A ac table model, including 5-
band dial, pushbuttons. No knobs, 
chassis or speaker. Nice condx., $40 
plus shipping, or interesting trade. 
Pioneer stereo ampl., Model SA-301, 
new appearance, untested, incl. K-Mart 
stereo headphones, new condx., $35. 
Sonora LL18, 1920s 12" speaker, excl. 
condx., $30. Four Tesla stereo speak-
ers, two 8" woofers, two 4" tweeters, 
matched set, good condx., $25. Pana-
sonic Model RX-4940 AM/FM stereo 
cassette portable, excl., $25. Matched 
bookcase stereo speaker system, three 
speakers/enclosure, 7W, 4 ohms, $ 15. 
RCAVictor Model 6JM1 45-rpm phono 
adapter, all complete but untested, $ 15. 
Lloyds Model J268 AM/FM digital 
clock radio, good, works, $ 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 1 VO, (902) 657-
2554. 

For Sale: E. H. Scott Laureate 18-tube 
radio-phono console. Beautiful mahog-
any cabinet with chrome-plated 
innards., Working condition. Local 
delivery or pickup by buyer. $475 
OBO. Milt Margolis, 6500 Harwood 
Court, Springfield, VA 22152, (703) 
451-4507. 

For Sale: FINAL closeout of left-over 
radio books. When these are gone, they 
are gone! Transistor Radios by Lane 
and Lane, only $ 14.50. Made in Japan 
by R. Handy, $ 15.50. Radio Redux by 
Philip Collins, $ 14.50. Plus $3 
shipping per order. (Free shipping for 
6 or more books.) These books will 
help you identify worthwhile radios at 
flea markets, auctions, etc. Some of the 
finest photos I've ever seen. Ideal 
present for a "radio bug." Order now 
for the holidays, while supplies last. 
Maurer Television, 24 South 4th Street, 
Lebanon, PA 17042, (717) 272-2481, 
e-mail: radiobks@aol.com. 

Services Offered: Professional 
restorations for all antique table radios, 
consoles, cathedrals, tombstones, bat-
tery sets, and communication receivers. 
Complete overhauls. Lacquer sprayed 
hand-rubbed cabinet refinishing. 
Reasonable rates. Free estimates. UPS/ 
USPS/FEDEX shipments accepted. All 
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work guaranteed. Bob Eslinger, Antique 
Radio Restoration and Repair, 20 Gary 
School Road, Pomfret Center, CT 
06259. Hours: 9 a.m. - 5 p.m., Tues.-
Saturday. Telephone/fax (860) 928-
2628. E-mail: radiodoc@neca.com. 
Visit us in CT or on the World Wide 
Web at 
http://www.neca.com/-radiodoc. 

For Sale: Galena crystal radios, parts, 
and free information to make your own. 
Years of experience. L. Gardner, 458 
Two Mile Creek Road, Tonawanda, NY 
14150, (716) 873-0447. 

For Sale: R-100 military receiver, 
converted to ac, $20. Radio City Model 
492 VOM, very nice, $ 15. 45-rpm 
classical records, any offers? Wanted: 
Heathkit WA-P2 preamp. Service data 
for Hickok 177-X signal generator. 
Free to loving home: 1956-63 QST, 
other old ham stuff. Charlie 
Scarborough, 616 N. Emerson Street, 
Arlington, VA 22203-1406, (703) 807-
1807. 

For Sale: Many of your favorite old 
time radio shows are available on tape 
cassettes. You select the shows you 
want and purchase them by the hour. 
Fast, friendly service. Send for our 
catalog listing over 5,600 shows 
arranged by category and title. Only $2 
(P&H). Erstwhile Radio, PO Box 

2284, Peabody, MA 01960. 

For Sale: Heathkit Model C-3 
condenser checker, $30. Heathkit 
Model CD-1 color bar/dot generator, 
$25. RCA Model WR-69A TV/FM 

sweep generator, $30. Eico Model 232 
VTVM, $20. Heathkit scopes, both 
VGC: Model 10-18, 5-inch, $45. 
Model 10-21, 3-inch. $40. Heathkit 
Model SG-8 signal generator, $30. 
Eico Model 666 tube tester, $60. 
Jackson Model 49 tube checker (like 

new), $60. Old GE Model TC-3A 
(wood case) tube checker, $45. 
Sylvania tube manuals, $ 10. Rider Vol. 
X, $25. 1965 Master parts/equip. 

catalog of electronic products, $20. 
Guild "Country Belle" (like new), $ 100. 
Electro Model D-612T dc power 
supply, 0-20 volts, 0-10 amps (new), 
$40. All items plus UPS. Stephen L. 
Bonino, 107 Georgetown Road, 
Glassboro, NJ 08028, (609) 881-0244. 

For Sale: NIB novelties: Beanie 
Weenee, $30. Kraft Macaroni and 
Cheese, $35. Enlarged (81/2 x I 1") 
photocopies: Radiola III manual, $5. 
Radiola 60 "Instruction Manual," $5; 
Radiola 60 "Dealer's Service Notes" 
with Ghirardi's troubleshooting notes, 
$10, or both for $ 13. All post paid. 
LSASE for list of novelty radios, 
photocopies, and original radio, tube, 
test equipment manuals, and other 
paper. Wanted: For a young fellow 
who discovered his long deceased 
grandmother's Philco 42-390 console. 
It was, except for the antenna, stripped 
of everything, including the escutcheon! 
He would like to restore it. The Philco 
42-390 and 42-355 have the same 
chassis, but the 42-355 speaker would 
be smaller since it is a table model. I'm 
not sure if the 42-355 escutcheon is the 
same as the 42-390. I have volunteered 
to find the missing parts for him. I hope 

FOR THE RECORD 

It was a hot day for the July MAARC meeting, but a 
hardy group of radio fans turned out anyway. MAARC 
is grateful to Geoff Shearer for taking over responsibility 
for capacitor sales. Thanks, Geoff! 

you can help. Herman Gross, 1705 
Gordon Drive, Kokomo, IN 46902, 
(765) 459-830, 
e-mail: w9itt@juno.com. 

WANTED 

Wanted: Driver and parts to attach the 
driver to a 1924 Atwater Kent cabinet 
set. Radios wanted: Philco 70 or 90. 
RCA 143. Atwater Kent 356 and 
Stewart-Warner R- 1301-A. Excellent 
condx. and original finish. Also want 
Arcturus 80 tubes. Mark Murphy, 1400 
Chicago Avenue, #802, Evanston, IL 
60201, (847) 328-5036. 

Wanted: Wireless Age magazines from 
1922-1925 and Radio in the Home 
magazine (published in Philadelphia) 
from 1923-1926. John Okolowicz, 624 
Cedar Hill Road, Ambler, PA 19002, 
(215) 542-1597, 
e-mail: grillecloth@compuserve.com 

AUTOCALL--The Official Journal of 
the Foundation for Amateur Radio, is a 
monthly publication covering the 
activities of nearly 50 amateur radio 
organizations in the Capital area. To 
know what is happening with respect to 

ham club activities, subscribe to Auto-
Call. Only $8 per year for 12 issues. 

Write Auto-Call, PO Box 7612, Falls 
Church, VA 22040-7612. (Make check 
payable to "Foundation for Amateur 
Radio.") 

Here are the numbers: Back issue sales, $3; tube 
sales, $42; 50/50 drawing net to club, $ 10; capacitor 
sales, $83; entrance donations collected, $61; auction net, 
$35; total, $234. 
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OBITUARY - JOHN KELLY 

MAARC member John Kelly died recently. John was a champion auto racer and experienced a siezure 
while participating in a race in the Midwest. 

John retired about 10 years ago as Chief of Government Sales for Hekimian Laboratories, makers of 
telecom test equipment. An active ham, John was an avid collector of telegraph keys and communications 
receivers. Besides N3GVF, he once held callsign W9OHX. Kelly often brought beautifully restored 
communications receivers to MAARC meets. A very modest man, John was very knowledgeable about 
the history side of radio collecting as well as the technical side. He will be sorely missed by all those who 
knew him. 

(Thanks to Dave Burns and Ludwell Sibley for providing background information about John.) 

TIDBITS 

• New Source for Replacement Dial Scales: Rock-
Sea Enterprises offers a variety of replacement dial scales 
for old radios. If you have an otherwise nice radio in 
which the glass slide rule type dial scale is broken, the 
cardboard background dial scale has become faded and 
warped, or where the numbers have washed off the old 
yellow Philco backlighted dial, contact this firm and you 
may be pleasantly surprised. 

They have replacements listed for most major brands 
and quite a few obscure ones. Most prices are in the $ 10-
15 range. Examples: Atwater Kent 337, $ 10.80; Crosley 
58 ("Buddy Boy"), $ 10.80; Emerson 167, $ 10.80; 
Majestic "Melody Cruiser," $9.60; Midwest 18-37, $ 16; 
Sparton 557, $ 10.80. They can make up a replacement 
from a broken one if it is one they do not already have in 
stock. This is a class act! Contact owner Mike Tobin at: 

Rock-Sea Enterprises 
323 E. Matilija Street, # 110-241 
Ojai, CA 93023 
Phone: (805) 646-7362 
E-mail: dials@juno.com 
Web page: http://members.aol.com/rockseaent/ 

• A news item in the February-March 1942 issue of 
National Radio News stated that some radio 
manufacturers design their receivers to overload at the 
maximum volume control setting. The item notes "...this 
type of distortion is being intentionally introduced in 
some sets by receiver designers to give the illusion that a 
set has high power output." Of course no one normally 
operates a radio at full volume, but somehow the 
approach seems flawed! 

FARADAY THREE-TUBE A.C. 
SHORT-WAVE RECEIVER 

For 110 Volts. 50-60 Cycle A.C. Operation 
Range 15 to 200 Meters 

For an A.C. short-wave receiver, this 
wonderful set is unsurpassed. The lewd 
trouble occasioned with short-wave sets 
operated from A.C. was the excessive 
noise and hum which originated i's thy 
power peek. 
Those disturbances have all been elim-

inated so that now htun-free signals may 
be receives! which are comparable in ev-
ery respect to signals intercepted by bat-
tery receivers. 
Only three tubes are use; one of whirl, 

Is a type 80 rectifier. The new Triple 
Crld 58 tube is employed as a regenera-
tive detector and the typo GE as a power 
tube. 
The amplification obtained from those new tubes and the regeneration produced 

is moro than sufficient for extra loud earphone volume. In fact. many local sta-
tions and even a few distant stations may 110 obtained on the loudspeaker. 

Four plug-in coils are used to cover the wave length band of from 15 to 200 meters. 

In ordinary regenerative short-wave circuits using the old type tubos, the quality 
of the signal lu slightly impaired as the regeneration control to advanced towards 
the point of oscillation. In this receiver, however, the quality does not suffer in-
asmuch as the high voltage- amplification factor of the type 58 Triple Odd tube 
makes It unnecessary to advance the regeneration control to the very limit of non-
oscillation. This Is quite an important advantage and should not be overlooked. 
This means a considerably larger amount of undistorted volume than is obtainable 
with • battery receiver or the same number of tubes. 

The chassis is housed in a handsome black, crackle- finial case with illuminated 

vernier tuning dial. The case measures 11" z 13%" x 7". Ship. wt. 11 lbs. 

List Prise $27.50 

No. 8-7350 Faraday Three-Tube A.C. Bisect- Wave Receiver, leas tub« $ 15.95 
YOUR PRICE 

eql 
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9.-----. 1 MAARC YOUR CALENDAR 

Sun., Aug. 16 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., Sept. 13 Gaithersburg Hamfest, Montgomery County Fairgrounds, Gaithersburg, MD. 

Sun., Sept. 20 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., Oct. 4 MAARC Annual Picnic, Arcadia Fairgrounds (same location as last year, details in Sept. 

issue) 

Sun., Oct. 25 Mason-Dixon Hamfest, Carroll Cty. Ag Center, Westminster, MD. 

Sun., Nov. 15 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

Sun., Dec. 20 MAARC meeting at the Seventh Day Adventist Church, Burtonsville, MD, 2 p.m. 

CONTINUOUS OLD RADIO AUCTION ON THE INTERNET 
by Dick Parks 

For those of us who are Internet-capable and have way 
too much time on our hands, here's a place to go. On the 
day I wrote this piece, there were 3639 auction items in 
the old radio section of the Collectibles division of the 
biggest electronic auction of all — the eBay week-long 
auctions operated out of the California Bay area. To get 
there, you type http://www.ebay.com, then click on 
"Collectibles," then on "Radio." 

Here's how it works: Sellers send descriptions of their 
offerings to eBay, and the items appear in continuous 
listings for a period of one week. When time is up, the 
highest bidder gets the piece, and seller and buyer get 
together by e-mail to work out shipping details. Bidders 
are protected several ways. One's exact bid prices don't 
appear — only an incremental advance over a previous 
bid. "Feedback" on the seller's previous exchanges is 
available on request, and this acts to drive out bad guys. 
There's feedback on buyers, too, so as to smoke out 
malcontents and slow payers! 

There are lots of other bells and whistles governing 

he auction, and you read these rules on subordinate 
pages on the eBay site. Just read everything and follow 
the simple instructions. There are no hidden costs to the 
buyer, and the seller pays two very nominal fees, varying 
with ( 1) the amount of the minimum opening bid he may 
specify, and, (2) the actual price received. 

What is it like to buy? Well, be prepared for sharks 
who wait until five minutes before closing to jump in and 
grab an item you've been bidding on. This can be fought 
by bidding a high price early. (Your actual bid will be 
high enough to discourage those who bid after you and 
keep getting "You have been outbid" messages as soon 
as their bid is entered. I bought an item for $5 this way 
after losing an identical item the week before at $ 19. 
And it can take a while to complete the transaction, 
though using postal money orders helps. 

What is it like to sell? The only hassle is adding a 
picture(s) onto the listing of your item. eBay has no 
means of their own at this writing to provide picture 
links. They will, however, direct you to others who offer 
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the service for a buck or less. And if you have your own 
Web page, you only have to add a link to your listing. 
Another way is to offer to send an image to an interested 
bidder by e-mail request. 

How about prices realized? Desirable items go high. 
Junk goes low, or not at all. Take a look at these selected 
auction results for a couple of days in June: 

Radios: 

Atwater Kent 35, no tubes 
Emerson "Patriot" Catalin 
Fada "Bullet" 
Fada 845 plastic 
Garod 6AU1 
Hallicrafters SX-43, fair 
Kadette, transparent Catalin 
Philco green plastic 
Philco 280 clock radio 
Philco 620, not working 
Radiola III, no tubes 
RCA T9-10 
Regency TR-1 in box 
Sparton Bluebird replica 
Truetone "boomerang" D2017 
Western Electric crystal receiver 
Zenith Royal 500 (2) 
Zenith 8G005YT Trans-Oceanic 

Other: 

22-amp Powerstat 
Vibroflex key, NIB 

Tubes: 

01A, used 
45, used 
45 globe, good used 
211, good filament 

$40 
$380 

$1469 
$225 

(withdrawn at $750) 
$86 

$2425 
$27 

$517.50 
$153 
$68 

$232 
$600 
$128 
$228 
$621 

$187/50 
$126 

$46 
$283 

$8.50 
$16 
$30 

$16.50 

Editor's Note: L. Scott Rodkey also wrote an article 
on the eBay radio auction, which appeared in the July 
1998 issue of The Grid Leak, the publication of the 
Houston Vintage Radio Association (p. 14). Rodkey 
adds additional information about the workings of the 
auction. He points out that there are other collectibles 
available in the same auction Web site, such as stamps, 
computers, dolls, toys, etc., a total of 503 
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subcategories. 

Rodkey points out that the listing fee is between 25¢ 
and $2 plus a percentage of the final bid price, with the 
percentage varying depending the value of the item 
(1.25% for items over $1000). If you do a lot of buying 
and selling, you can set up an account with eBay and 
they will bill you monthly for your seller fees. There 
are no fees for buyers other than the cost of the item 
and the shipping charge, which go to the seller. The 
first time you want to bid, you have to register with 
eBay to give them your e-mail and snail mail addresses. 
Just click on the "Register" icon on the home page. 

To find items, you can either scroll down the list or 
you can search for certain keywords, such as "Zenith" 
or "Sparton." You can also go directly to a given item 
to check on its status if you know the item number from 
a previous search. 

Rodkey points out another interesting feature of the 
auction bidding. He describes it as follows: 

"eBay has a rather strange twist to the bidding 
process. Example: Suppose an item is shown with the 
current bid at $7 and it has a minimal $. 50 bid 
increment. This means you must bid at least $ 7.50. 
However, you might enter your bid for $ 7.50 and have 
the computer indicate you have been outbid and the 
current high bidder is the same person who was listed 
when the bid was at $7 and their [sic] current high bid 
is now $8. This means that the current high bidder 
could have actually bid $20 when the bid was at $6.50 
earlier, but — the unique feature — eBay only raises 
your bid the minimum bid increment, even if the earlier 
bidder had bid $20. You never know what the real 
existing high bid is until you successfully outbid the 
earlier high bidder! A bit strange. Thus, if you enter a 
bid and are informed you have been outbid immediately 
by the current high bidder,you have to enter another 
bid until you top the actual amount the other bidder 
entered On the upside, you can enter a bid of $100 and 
the computer will only enter the minimum increment 
above the maximum the current bidder specified. In the 
example used, it would then show you as high bidder at 
$20.50 even if you actually bid $100! If no one else 
bids, you would win the bidding for $20.50, not the 
$100 you actually entered. It sounds complicated, but 
is pretty straightforward once you get the hang of it." 
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Here is a TRULY ALL-WAVE receiver; all- wave in the strictest   of the 
word. It has the enormous range of from 15 way up to 2700 meters. Just con-
sider what this means. 15 meters approaches the ultra short wavelengths: from 
there the range of the set continues on up through the amateur bands, television 
bands, police and airplane bands right Into the regular broadcast band and from 
there further up into the upper Otannel of foreign speenh and music broadcast 
bands: this, mind you, all with a 4- tube miniature receiver. That is why we say 
It is an "all.waver" In the strictest   of the word. 
Not only that but the receiver will work from any score, of electrIelty whatever, 

be It an electric supply main, storage batterie,, 32 volts farm lighting plants, or 
what have you. The special adapters listed below will adapt this receiver to any' 
and all of these electrical sources. The receiver uses only the very latest type of 
tubes such as. 6F7, which Is a dual pentode triode tube ( actually 2 tubes in one). 
a 43 power output tube. a 77 high- gain tube and a 2525 recliner. 
A series of 7 collie are used to cover the tremendous reception range. These 

plug- 1n coils are conveniently Plugged Into the right alde of the cabinet. The very 
fact that plug- 1n cells are used speaks well for the receiver. Anyone at all in-
terested in radio knows that it is moat difficult to cover such a wide range of 

ALL-WAVE 
RECEIVER 
15 TO 2700 METERS 
ft)-o-ideatonz. 

eiett 
éretteiied,-./ 

frequencies with a tapped coil and selector switch. Plug• In coils are the only 
solution; and that is why they are used here. 
The receiver employs a sensitive regenerative circuit which works equally well on 

any ci the bands. The instrument la a high-grade, low-priced receiver having 
dynamic speaker, built-in antenna and provision for phonograph pick-up. Yet with 
all these remarkable features the receiver consumes as little as 40 watts on 110 
volts and 80 watts on 220 volts. It is as economical to run as It Is efficient in 
performance, and that's saying a lot. The receiver Is housed in a steel cabinet, 
burl-walnut finish. Measures 8%" wide, 6" high. 3%•• deep. Ship. wt., 12 lbs. 

No. S-32I -V Uni I All- Ways Receiver I neludine Tubes But Less Cells, 110 

YOUR PRICE _ -- — 
volt A.C.- D.C. 0 aaaaa Ion. List Price $21.50. $12.64 

No. 8.322 Set ei 4-Plug- in Colle ( 15 to 200 meters) List Price $4.00. $2.35 
YOUR PRICE . . 
Na. S-323 Set of 3 Plug- In Cells (200 to 2700 Meters) List Price $3 00 

YOUR PRICE $1.76 
Ne. S-324 All Electric Auto Adapter With  . for use in auto.obi lei 

sr heats. List Price $12.50.   $7.35 
YOUR PRICE _ . - 
Ne. 5-325 220 Veit A.C.-D.C. /Waiter, for use on 225 volt electric supply outlets. 

List Pries - 1.50. 
YOUR PRICE 

RADIO TRADING COMPANY, 101 HUDSON STREET, NEW YORK, N. Y. 
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