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Restoring a Philco 118 
By Brian Belanger 

Restoring this eight-tube 1935 Philco involved 
several challenges. Of course there were all the 

usual chores such as cleaning and polishing the cabinet, 
installing new grille cloth, replacing the wax/paper and 
electrolytic capacitors, replacing the frayed line cord, 
putting a 2-amp cartridge fuse in series with the line 
cord to protect the power transformer in the event of a 
short circuit in the power supply, and replacing 
resistors that had changed in value enough to cause 
trouble. 

I found that about 60-70 percent of the resistors in this 
chassis had increased in value substantially. When I 
first began working on antique radios about 30 years 
ago I seem to recall that the percentage of resistors that 
were seriously out of spec was smaller than what I have 
been finding more recently, but I suppose the passage 
of three decades is sufficient to account for the higher 
numbers we see today. (Perhaps years ago I was less 
likely to check resistor values as carefully as I do 
today.) 

The most challenging aspect of this particular radio 
restoration turned out to be the bandswitch. (This radio 
has the AM broadcast band plus one shortwave band.) 
The Philco bandswitch is a five-pole, single-throw (two 
-position) rotary switch. The original had all of its 

contacts on a single phenolic wafer. Unfortunately the 
fragile thin wafer was broken in two places in such a 
manner that gluing it back together looked hopeless. I 

(Continued on page 3) 

The 1935 Philco Model 118 is an attractive tombstone. 
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monthly newsletter of the Mid-Atlantic Antique Radio Club in 

June 1994. Prior to that date, the MAARC Newsletter and Radio Age 
were separate publications. 
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notify the Membership Chair immediately so corrections can be 
made to Radio Ages' mailing list. The Post Office will not forward 
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Back issues of the MAARC Newsletter from Vol. I, No. 1 (August 
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and include your name, address, phone, and email. 

MAARC MONTHLY MEETINGS. Most months MAARC 
meetings are held at the Davidsonville Family Recreation Center, 
3789 Queen Anne Bridge Rd., Davidsonville, MD (map below). 
From U.S. 50, take MD 424 south for 2.5 miles. Turn right on MD 
214 for 0.6 miles, and angle left on Queen Anne Bridge Road for 
1.1 miles. The entrance will be on your left. April and December 
meetings are usually held at the Sully Station Community Center in 
Northern Virginia. Check the calendar on p. 16 for details. 

Map — Davidsonville Family 
Recreation Center (not to scale) 
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(Continued from page 1) 
looked in my junk box for wafer switches, but I did not 
have anything resembling a five-pole single-throw 
type. Wouldn't it be nice if we could just phone the 
local Philco distributor and ask him to send a new one? 
Not only are there no Philco distributors these days, 
there aren't even the local radio/TV parts suppliers that 
used to be reliable sources of generic replacement 
parts—for example, Capitol Radio here in suburban 
Maryland. Radio Daze, which is the best company 
around for antique radio parts, has some rotary 
switches, but not one like this. 

Finding a replacement for an obscure bandswitch can 
be frustrating. Here's my shaggy dog story: 

Centralab was the company most famous for rotary 
switches years ago, so I did a quick search on the 
Internet to see whether Centralab was still in business. 
What used to be Centralab has been absorbed by 
Electroswitch Electronic Products in North Carolina. I 
found their website (www.electro-nc.com) and after a 
bit of searching, I located rotary switch number 
D6D0503N, which appeared that it could serve as a 
replacement for the Philco bandswitch. I called the 
Electroswitch toll-free order number and said I wanted 
to inquire about ordering one. "Well," the pleasant lady 
said, "we have a minimum order of 1,000 units." Since 

The damaged original Philco phenolic wafer 
bandswitch (top), and the three-deck ceramic 
replacement that I cobbled up from my junk box. 

I had no use for 1,000 bandswitches, I asked whether 
there might be some vendor where I could buy just 
one. "Go to our website and click on Distributors," she 
said. There I found a list of companies such as Allied 
Electronics, Digi-Key, Mouser Electronics, and some 
others that sold Electroswitch products. Phone calls 
disclosed that none of them had this particular switch 
in stock, so it would have to be a special order. Several 
of these companies had a minimum order of $50. Digi-
Key offered to sell me just one for $37.95 plus 
shipping, with approximately a one-month wait. 

Needless to say, I was discouraged. "Could I cobble up 
one from parts in my junk box?" I wondered. For 
anyone who intends to be a serious radio restorer, a 
well-stocked junk box is essential. I have heeded that 
advice, and over the years I have purchased at 
MAARC meetings numerous boxes of miscellaneous 
radio parts for bargain prices, as well as junker chassis 
from which parts can be scrounged. (One piece of 
advice, though—sort and organize the parts as soon as 
you return from the flea market or auction, otherwise 
you will never be able to find anything. I have a box 
for rotary switches, a box for toggle switches, a box for 
output transformers, a box for jacks and plugs, etc.) I 
found that I had about 15-20 new and used rotary 
switches. These can be disassembled, and the mix-and-
match parts reassembled into new configurations. 
Experienced radio restorers are familiar with this 
process, but for the sake of any Radio Age readers who 
are newcomers to this hobby, let me explain what I did. 

I began by disassembling the switches, looking for 
wafers with contacts that might work. The figure on the 
next page shows how these switches bolt together. 
They are available with wafers of a couple of different 
diameters as well as shafts of different cross-sections. I 
sorted the loose shafts and corresponding wafers into 
piles of compatible types, plus piles of spacers and 
other hardware. If you have ever played with an 
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Centralab diagram showing the assembly of these rotary switches. 
Note the two adjustable stops. They determine the number of 
positions of the switch. In my case. I wanted two positions (one for 
the AM broadcast band and the other for the shortwave band). 

Erector Set, this brings back fond memories. 

Note from the diagram below that underneath the big 
shaft nut these switches typically have two adjustable 
stops that can be removed and shifted to different 
positions so as to provide the desired number of stops 
or positions. The rotary switch shaft that I eventually 
used was originally set up for four positions, but by 
removing and reorienting the adjustable stops, I was 
able to arrange it for two clicks, corresponding to the 
broadcast band and the single shortwave band. This is 
a bit difficult to describe in words, but if you examine 
the illustrations on this page and take apart one of these 
switches yourself, you will see what I mean. 

I could not find a single wafer with the right number 
and type of contacts, but I eventually found three 
wafers that could be assembled onto the shaft with 
spacers, and by orienting them properly, selecting the 

Close-up showing the two adjustable 
stops. Holes around the wafer allow 
the user to set whatever number of 
stops you desire. In this case, I set 
the stops for two positions. 

appropriate solder lugs, ignoring the ones not 
needed, and setting the stops for two posi-
tions corresponding to broadcast band and 
shortwave, I created a replacement band-
switch that would work fine. Of course my 
three-wafer replacement was larger than the 
original single wafer switch, but fortunately, 
there was sufficient room in that area of the 
Philco chassis to accommodate it. I had to 
hacksaw off part of the round bandswitch 
shaft and file a flat on it to accommodate the 
Philco knob. I also had to place some spacer 
washers on the shaft, inside the chassis, to 
make it fit properly. 

While everything above the chassis was kept 
original, underneath, it was a different story. A purist 
would argue that by using a replacement so radically 
different from the original, plus replacing so many caps 
and resistors with modern components, I was creating a 
radio that was a Philco in name only. That is a valid 
criticism, but once I had made a decision to restore the 
radio to working condition, there was no turning back. 
The new switch with its ceramic wafers was actually 
much better quality than Philco's original thin phenolic 
wafer. Mission accomplished! 

When one restores a Philco of this vintage, one chore is 
rebuilding the Bakelite block units that hold capacitors 
potted in tar. (Sometimes these have resistors in the 
potting as well.) There are various schools of thought 
about how to rebuild them. Some recommend putting it 
into the freezer for a few days and then chipping at the 
frozen tar with a chisel, like a sculptor. Another 
approach is to plunge the unit into a pan of boiling 
water and melt out the tar. Personally, I like to bolt a 
metal strip to the capacitor housing, grasp the strip 
with vise-grips, clip off the leads to the solder lugs on 
top, play a heat gun on the unit, soften the tar, and pry 
out the capacitors with a narrow knife point. Be sure to 
pry out the old caps by leveraging against the solid end 
where the bolt hole is. The sides of the Bakelite block 
are thin and fragile, and if you pry against the side, it 
will break. (I know—I have broken some.) 

If you work on vintage Philcos, there is a book you 
must have: Philco Condensers and More by Ray 
Bintliff. This invaluable book is available from Antique 
Radio Classified and other antique radio book suppli-
ers. It describes the potted Philco capacitors and tone 
controls, with detailed data on the various part numbers 
as well as information about rebuilding the units. A 
briefer discussion of these capacitors can be found on 
page 13 of the August 1993 MAARC Newsletter. 
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Here's how I remove the old caps from 
Philco's Bakelite coffins in which they are 
interred. I bolt a metal strip to the housing, 
grasp it with a vise grip, and soften the tar 
with a heat gun. 

I don't bother to re-pot the capacitors. When the 
Bakelite blocks are reattached to the chassis, the 
capacitors do not show, even from the underside of the 
chassis. 

The three-gang tuning capacitor was frozen when I 
began the restoration. (The Rider manual indicates that 
there was another version of the Model 118 that had a 
four-gang tuning capacitor.) I drew a diagram of where 
all the wires went, unsoldered them, and removed the 
capacitor from the chassis. I blew out the considerable 
dirt and ran some soapy water through the plates, using 
a pipe cleaner and toothbrush to dislodge the crud. 

After rinsing and drying the tuning capacitor I sprayed 
the wiper contacts with De-Oxit and squirted some 
light machine oil into the bearings. Slowly I worked 
the shaft back and forth and eventually it moved freely. 
The rubber grommets where the mounting screws fed 
through the chassis to hold the capacitor had crumbled, 
but fortunately I had some similar ones in my junk box 
that did the job. The dial scale was covered with dirt 
such that it was nearly opaque to the light from the 
pilot lamp. Some 0000 steel wool and Go-Jo removed 
that grime, and the dial scale looked fine. (Be careful, 
because some dial scales have ink that dissolves in 
water when you try to clean them, but this one was 

When the tar is soft, I pry out the old cap wim the tip 
of a sturdy sharp knife. 

OK. By the way, Radio Daze offers replacement dial 
scales for this and many other radios.) 

Rider Volume 5 includes alignment instructions for this 
model. This Philco has a wavetrap (parallel resonant 
circuit) in the antenna lead that can be tuned to reject 
interference. In the 1930s there were some powerful 
radiotelegraph stations operating at frequencies below 
the broadcast band, and so the wavetrap was included 
to ensure that any such station transmitting at a 
frequency near that of the 260 kHz IF did not create 
interference. Today that is very unlikely to be a 
problem, but in any case, the wavetrap is adjusted to 
reject signals at the IF frequency of 260 kHz. 

In doing the alignment, you need a special Philco tool 
to adjust the IF transformers. One trimmer cap is ad-
justed with the screw in the center, the other, with the 
nut around that screw. Philco provided its dealers with 
a plastic cylindrical alignment tool for this purpose. 
Fortunately, I have one that I found in a box of parts 
purchased at a MAARC meeting years ago. 

This Philco also includes a "Shadowgraph" tuning 
indicator. Philco never used Magic Eye tubes for 
tuning (they were too closely associated with RCA, 
Philco's competitor). The Shadowgraphs worked just 
as well and served the same purpose. The Shadow-
graph was basically just a DC current meter with a 
moving vane situated in a beam of light from a pilot 
light that shined through a slot in the enclosure. The 
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meter was inserted in the B+ line to some of the tubes, 
so that as the AVC voltage increased due to a strong 
signal, the plate current would decrease, causing the 
meter vane to deflect. The vane in the light beam 
throws a shadow onto the partially opaque plastic 
screen at the front of the device. The size of the 
shadow varies, depending on the deflection angle of 
the vane, in a manner proportional to the strength of 
the signal of the station tuned in. Alfred Ghirardi's 
1935 Modern Radio Servicing has a rather thorough 
explanation of Shadowgraphs and how to repair them 
(p. 482-485). Ghirardi's book is one of the best books 
you can own if you regularly service radios prior to the 
mid- 1930s. 

In some Philcos, a resistor shunts the shadow meter 
coil, and the size of this resistor determines how much 
the meter swings. Usually this resistor is between 500 
and 3,000 ohms. If the meter deflection is too large or 
too small, the size of this resistor can be varied 
accordingly. 

The Shadowgraph in my Philco was defective. The 
Shadowgraph coil is in series with the B+ lead to the 
RF and converter tubes. After I had recapped the radio 
and found that it was inoperative, I began checking 
plate voltages. I discovered that these two tubes had no 
plate voltage, whereas the other tubes did. The obvious 
thing to check was the Shadowgraph. Sure enough, it 
had an open winding. 

I suppose it might have been possible to pry open the 

The original Shadowgraph (left) and the NOS Philco 
replacement part that I used. 

metal box that holds the Shadowgraph coil and rewind 
the coil, but that struck me as difficult. I had a better 
approach. Several years ago I found a NOS Shadow-
graph in a MAARC flea market for about $5 and I 
bought it, figuring that someday I might have a need 
for it. It had been sitting on the shelf gathering dust, 
and this seemed like the perfect opportunity to use it. 

There was more than one version of the Shadowgraph. 
The Shadowgraph specified for the Philco 118 in the 
parts list accompanying the schematic was part number 
6497, and according to the schematic, it should have 
been shunted by a 2,900-ohm resistor. The actual 
Shadowgraph I found in my radio was part number 
5054, and it was not shunted by a resistor. It seems 
quite possible that a previous serviceman had replaced 
the original Shadowgraph and removed the resistor to 
achieve the desired deflection sensitivity. It is also 
possible that part way through the production, Philco 
changed the type of Shadowgraph used. Philco did a 
lot of that. 

The replacement Shadowgraph I installed was part 
number 45-2028. It looked quite different from the one 
that had been in the radio, but fit OK. I found a 1936 
Philco parts catalog which stated that the type 6497 
was for radios in which the AVC control tubes draw 
10.5 ma. The type 45-2028 is for sets drawing 8 ma. In 
this radio, the 78 and 6A7, at the plate voltages they 
operate at (-200), together should not draw more than 
8 ma., so the replacement Shadowgraph should not be 
overstressed. 

The adjustment instructions that came with the 
NOS Shadowgraph said, 

Turn on radio set and disconnect aerial. Move 
adjustable coil backward or forward to obtain 
satisfactory maximum shadow width. It may 
be necessary to bend pilot lamp bracket to 
obtain correct centering. Remove rectifier 
tube [they must mean the detector tube—not 
the 80] and rotate adjustable coil to desired 
minimum width. On some sets an average 
setting of maximum and minimum may be 
necessary for satisfactory tuning indication. 

As soon as I installed the new Shadowgraph 
and turned on the radio smoke began to arise 
from the filament wiring, so I quickly shut it 
off. The only thing that had changed since the 
last time I had turned it on (without seeing 
smoke) was the new Shadowgraph. A quick 
inspection and some ohmmeter checks dis-
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closed the fact that there was a short in the pilot light 
assembly on the replacement Shadowgraph. A rubber 
gasket at the bottom of the socket, around the center 
conductor that mates with the point of the pilot lamp, 
had hardened and crumbled, resulting in the short. I 
made a new one by carefully carving a small rubber 
grommet with an Exacto knife. After rebuilding the 
pilot light socket, no more smoke. 

The replacement Shadowgraph worked fine without a 
shunting resistor and deflected appropriately when a 
strong station was tuned in. 

The next problem was that near the top end of the 
broadcast band the radio began to oscillate at a low 
frequency, similar to the motorboating caused by a bad 
filter capacitor. A few quick checks revealed that the 
oscillation arose somewhere in the converter or RF 
stage. Knowing that lead dress can sometimes cause 
this, I began to wiggle wires with my needle nose 
pliers and found that I could alter the oscillation when I 
moved the wires going to the bandswitch. Because the 
replacement bandswitch was physically larger than the 
original, I had had to lengthen some of the wires 
connected to it. I redid some of the wiring, making sure 
that the wires to the bandswitch were as short and 
direct as possible, and that cleared up the oscillation. 

After a re-alignment, this Philco played quite well. In 
fact, it picked up the strong local stations with fairly 
good listening volume without an antenna connected to 
the antenna terminal. 

I found two obvious mistakes in the schematic: 

1. A dot is missing where the lines from screen grids of 
the 78 RF tube and the 78 IF tube cross the connection 
to grids 3 and 5 of the 6A7. Without that connection, 
the screens of the 78s would have no voltage. 

2. The screen grid of the type 42 tube driving the push-
pull 42s in the output stage has no way to get its screen 
voltage. Pins 2 and 3 should be connected together. 
(And they actually were in the radio.) 

The last two radios I have worked on had errors in their 
schematics. Don't assume that the schematic provided 
by the manufacturer is correct. 

Like many Philco chassis of this era, this one rested on 
triangular rubber bumpers in each comer so that the 
tuning dial would be at the right height to show 
through the dial escutcheon. The original rubber 
bumpers had crumbled. Fortunately, exact replace-
ments are available. Check Ed Schutz's fabulous 
website (www.renovatedradios.com), which lists an 
incredible variety of antique radio parts, including all 
sorts of specialized rubber bumpers and grommets, 
including these Philco chassis supports. He also offers 
replacements for the rubber mask that goes between 
the Shadowgraph and the front of the cabinet, and I 
purchased one of those, too. 

With a type 78 RF tube ahead of the 6A7 converter and 
with push-pull 42s in the audio output, this radio 
performs well. Philco did not add unnecessary tubes 
just to increase the tube count like some manufacturers 
did. All of the tubes in the 118 perform useful func-
tions. 

The same chassis in a console cabinet with a 12-inch 
speaker would have sounded even better, but as is, it 
has good sound and picks up lots of stations. Too bad 
there isn't more programming available on the AM 
band today like that available in 1935 when this Philco 
was brand new. Rather than listen to the local Chinese 
language AM station, I'll just have to fire up my 
wireless AM broadcaster and play some Fibber McGee 
and Molly cassette tapes through my Philco 118. 

knight-kit "Space-Spanner" Bandswitching Receiver Kit 

Thrilling 2•band receiver, easy to build, fun to operate— 
a terrific value. Bandswitch selects exciting short wave, 
including foreign broadcast, amateur, aircraft, police and 
marine radio ( 6.5 to 17 mc), and standard broadcast. 
Features highly sensitive regenerative circuit. Includes 
built-in 4" PM speaker and beam- power output for strong 

volume. Headphone connectors are available for private listening; 
switch cuts out speaker. Kit includes calibrated panel, punched 
chassis, all parts and tubes ( less cabinet). Easy to build from 
step•by-step instruction manual. 7 x 10 x 6". For 110-120 volt, 
50-60 cycle AC or DC. Sh pg. wt., 5 lbs. 

Model Y-243. Net only Vi 595 

Y-247. Matching cabinet for above $2.90 

Model 
Y-243 

$1595 
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Useful Tube Information - Pad 2 
BY JIM CROSS 

This article was published originally in the Spring 2000 issue of the Indiana Historical 
Radio Society Bulletin. It is reprinted here with the permission of IHRS and the author 

CROSS REFERENCE OF ANTIQUE TYPES TO 
MODERN TYPE NUMBERS: This list is designed 
to help you test those early tubes. Before about 1932, 
three digit numbers were assigned to receiving types, 
and in some cases, the first digit signified the com-
pany. RCA's numbers were "200" series numbers, 
and most small companies defaulted to these. As far 
as the other major players, Cunningham used "300" 

Standard # RCA et al Cunnin . ham Arcturus DeForest S 1 arton CeCo Van Home 

WD- WD-11 

WD- 12 

WX-12 

WD- 12 C-12 

00A 200A 300A 5VD 

01A 201A 401A 

410 

liffli 
420 

Ilit 

ill• iitgl 

L-10 

E 

RF-2211 

5VA 

6P 

I C 

10 210 310 110 

12A Mk -.1"min' ek% 

20 120 220 

AIM 
24A 24 224A 324/324A 122/124 424 AC -22 

26 226 326 "MU 111_111MIF 

427 427 

limn" 
N-27 

- 

27 227 327 127/127A 

30 230 330 

31 131 331 131 431 

132 432 

33 233 333 133 433 

134 434 

35/51 235 251 335 551 435/451 435 

AL. 236 3361 136/136A MN 436 
. 

37 237 337 137/137A 437 

BMW Illit238 338 138/138A 1Z 438 . 

L-45 

39/44 

45 

239/244 

245 

339 

345 

139A 

145 

439 

44() 

445 
1111111 
445 

50 250 350 150 450 

480 

585/586 

480 

L-50 

R-80 5R 80 280 380 
iïilá 
180 

MIMIr lrie. 281 -91111381 NUR 181  481 481 R-81 MilgrUl 

99 199 299 099 499 13 3VB 

Frill.-117 — "ik 874 111Mimmigie 

series numbers, DeForest and Sparton used "400" 
series numbers, and Arcturus used "100" series 
numbers. The table below summarizes equivalents, 
along with giving equivalents for some peculiar 
lettered types. Note that none of the Western Electric 
types with similar numbers are equivalent to these 
standard types below. 
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Octal Tubes and Their Predecessors 

It probably would not surprise anyone to learn that 
while there are thousands of different tube numbers, 
many of these are just the same electronic type with a 
different envelope or different basing. The list below 
gives 4-, 5-, 6-, and 7-pin types and their octal equiv-
alents. In some cases, the Lolctal and miniature equiv-
alents are given also. The types given are electroni-
cally identical, except for some small inter-electrode 
capacitance differences due to differences in cons-

4, 5, 6, 7 Pin Octalini,Loktal Miniature 

1A4 1D5G 

1A6 1D7G 

1B4 1E5G 

1B5 1H6G 

106 1C7G 

1F4 1F5G 

1F6 1F7G 

5Z3 
5U4G, 
5X4G 

6A3 6B4G 

6A6 6N7G 

6A7 6A8G 7B8 

6B5 6N6G 

6B7 6B8G 

6D6 6U7G 

6F7 6P7G 

19 1J6G 

25Z5 25Z6G 

30 1H4G 

41 6K6G 7B5 6AR5 

42 6F6G 

43 25A6G 

75 6B6G 7136 

76 6P5G 

77 6J7G 

truction, and, given the appropriate adaptor or socket 
change, will, in most cases, work as direct substitutes. 
These vary from the well known (a 5Y3 is the octal 
equivalent of the 80) to the obscure (a 6Y7G is the 
octal equivalent of the type 79). While the "G" suffix 
is given in the table for the octal types, the "GT" and 
metal versions are equivalent, too. Hopefully you will 
find the following table useful as some of these tubes 
become scarce. 

4, 5. 6, 7 pin Octal Loktalit Miniature 

78 6K7G 

79 6Y7G 

80 5Y3G, 5Y4G 

83V 5V4G 

84/6Z4 6X5G 7Y4 6X4 

85 6V7G 

950 1J5G 

951 1E5G 

1A5GT 1LA4 

1E4G 1LE3, 1LF3 

1H5GT 1LH4 

6G6G 6 \ K6 

6J5GT 7A4 

6R7GT 7E6 

6SF5 7B4 

6SK7 7A7 

6SL7GT 7F7 

6SN7GT 7N7 6CG7 

6V6GT 7C5 6CM6 

12A8GT 14B8 

12SN7GT 14N7 

35Z4GT 35Z3 

35Z5GT 35Y4 35W4 

117Z4GT 117Z3 

2050 2D21 

Visit the Radio & Television Museum 

2608 Mitchellville Road 
Bowie, MD 20716 
301-390-1020 

Hours: 
10 a.m. to 5 p.m. Fridays 

1 to 5 p.m. Saturdays and Sundays 
Exit from Rt. 50 at Exit 11 (Rt. 197) 
Take Rt. 197 South for 0.9 miles 

Right on Mitchellville Road for 1.3 miles 
Free admission, but donations encouraged 
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Front Panels 

-not bLts 

Need a snazzy professional looking front 
panel for a project you are making? 
Need to replace a corroded front panel to 
restore an old communications receiver? 
No problem! Just go to Front Panel 
Express's website at 
www.frontpanelexpress.com. You can 

download free software (Front Panel Designer) to 
design or reproduce a front panel. Once you have 
designed the panel, you can print out the result and 
reproduce the panel yourself if you have a way to do 
that, or you can email the design to Front Panel 
Express and the company will provide a price quote for 
them to make the panel for you. 

MAARC is a Bargain 

MAARC dues have been $20 per year since 1994! 
What other organization has not raised its member dues 
in the past 16 years? Most other antique radio clubs 
have dues similar to ours, but many of them publish a 
quarterly newsletter rather than MAARC 's monthly 
journal, Radio Age. How is MAARC able to provide its 
members with a quality publication at no increase in 
dues in spite of significant increases in printing and 
mailing costs in the past 16 years? Because the 

monthly auctions and tube sales bring in enough extra 
revenue that we have been able to defer dues increases. 
(At some future date, however, there may have to be a 
dues increase as printing and mailing costs increase.) 

Faded Tube Numbers 

It is common to find a glass tube with the type number 
so faded as to be unreadable. There are a number of old 
standard techniques for making the number more 
visible, such as breathing on the tube and rubbing the 
tube through oily hair. Here is a new one, from the 
Texas Antique Radio Club's November 2010 
newsletter, The Lone Star Waveform: Place the tube 
inside a 1 gallon Ziplock bag. Put a small puddle of 
Superglue into the bag (about 5 drops). Stand the tube 
on its pins and seal the bag, putting it in a warm place 
overnight. By morning the number should appear. 

If that does not work, check the two Radio Age articles 
by Ludwell Sibley that explain how to identify a glass 
tube type when its number is completely gone: 

"Tube Lore: Identifying Those Early '30s Types," April 
1997, p. 1 

"Tube Lore: Identifying Portable Radio Tubes," August 
98, p. 6 

RADIO VINTAGE RADIO 

DAZE & ELECTRONICS 
• Professional Repair Services: Classic Radios, Communications Receivers, 

Antique Automobile Radios, Vintage Audio Gear, Jukeboxes, Cabinet Refinishing 
• Books • Capacitors Of All Kinds • Chassis-Aluminum/Steel 

• Chokes • Cloth-Covered Solid/Stranded Wire • Decals • Dial Belts & Cord 
• Dial Lamps & Sockets • Diodes • Enclosures • Fuses & Fuseholders 
• Grillecloth • Hardware • Kits • Knobs • Potentiometers • Power Cord 

• Power Plugs • Refinishing Supplies • Reproduction Dial Scales 
• Resistors Of All Kinds • Service Supplies • Sockets • Soldering Items 

I . Speakers • Switches • Technical Data • Terminal Strips • Tools 
• Transformers - Classic Audio, Power, Filament, Isolation, etc. 

¡emir 

0 NJ 

1 0 

" 

lee 4f 
Radio Daze, LLC • 20 Assembly Drive, Suite 103 • Mendon, New York USA 14506 
Inquiries: 585-624-1099 • e-mail: info@radiodaze.com • Web: www.radiodaze.com 
U.S. Orders Toll- Free: Phone 877-OLDTUBE (877-653-8823) Fax 800-456-6494 

Those two articles are 
classics that belong in 
every radio collector's 
file cabinet. 

Noise on the AM Band 

Barry Cheslock reports 
that he regularly hears 
noise on the AM band at 
several frequencies. This 
loud growl seems to 
come at 600, 670, 740, 
800, 880, and 950 kHz 
on the dial. He thought it 
was something is his 
neighborhood, but a 
friend who lives 80 
miles away hears the 
same noise. Anyone 
have an idea about what 
might cause this? 
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Don't Over-Stress That Old Radio 
BY BRIAN BELANGER 

AC radios of the 1930s were 
designed to operate at the line 

voltage of the era, which was about 110 
volts. Today most line voltages are 
between 120 and 125 volts. That means 
that tubes, transformers, etc. are opera-
ting at voltages considerably higher than 
intended. That's bad! Higher voltages 
stress parts, generate extra heat, and 
shorten component life. We need to treat 
tubes like 45s and 80s very gently. 

So, what can be done about it? One way 
is to plug the radio into a Variac, and set 
the voltage at 110. But Variacs are 
expensive and heavy to schlep around. You can put a 
power resistor under the chassis to drop 10 - 15 volts, 
but that creates heat underneath the chassis— also bad. 
And, most chassis have insufficient room available. 
Another approach is to use a non-polarized capacitor in 
series with the line to reduce the AC voltage. That 
solution is attractive because there is no heat generated. 
But, while electrolytics are available in high capacitance 
values, it is tough to find non-polarized caps with the 
right capacitance values, and if you do, they are 
expensive. (The higher the current drawn by the radio, 
the higher the capacitance value needed to drop the ten 
volts. For a radio with lots of tubes, you need to ensure 
that the capacitor can handle the current as well as the 
voltage.) Here's a low-cost simple approach that I have 
found to work well: 

An incandescent light bulb in series with the line to the 
radio will drop the voltage. I made a small wood box 
with a lamp socket on top and a switched panel meter to 
note both the incoming line voltage and the voltage 
delivered to the radio. It is much lighter weight to carry 
around than a heavy Variac and it lengthens the life of 
my old radios. In the case of a large console, once you 
determine the right sized bulb using this device, you 
could wire a light bulb socket into the bottom of the back 
of the cabinet. The bulb will glow only dimly so it will 
not generate excessive light or heat and should last a 
long time operating at reduced voltage. 

The proper size of the bulb depends on the current drawn 
by the radio. The smaller the wattage of the bulb, the 
larger the voltage reduction. For most old radios there is 
almost no degradation of performance when the input 
voltage to the radios is decreased to 100 volts, and the 

Lino Cord 
Plug 

• 

Incandescent 
Bulb 

SPOT 
Toggle Switch 

 o 

O - 150 VAC 
Panel Meter 

Schematic of the line voltage dropping box. 

Socket 
For Radio 
Line Cord 

vintage components will truly appreciate the reduction, 
so that is what I usually run my radios at. 

Current ratings of radios can vary widely even for 
radios with the same number of tubes. An All-
American Five AC/DC set with miniature tubes will 
differ in current draw from a five-tube transformer-
operated set with ST-style tubes. Light bulbs from 
different manufacturers can have different filament 

(Continued on page 14) 

The voltage dropping box. The radio plugs into the 
outlet on the heavy-duty line cord exiting from the 
right side of the box. A screw-in plug-type fuse is also 
provided. By throwing the switch on the front panel, 
the AC voltmeter reads either the incoming line 
voltage or the voltage applied to the radio. 
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A "Uniprobe" for a Heathkit IM-Series VTVM 
BY STEVE NOCA (AKA "REVOLTING RADIO," STEVE@REBELMETAL.COM) 

After being disappointed with the reliability and 
accuracy of "bench standard" VTVMs procured 

at radio meets and hamfests (what can you expect from 
a $5 VTVM?), I decided to try a Heathkit IM-series 
VTVM. These met the fundamental requirement of 
being inexpensive, and often include the original as-
sembly and calibration manual. The ability to calibrate 
the unit was appealing as I consider it essential to have 
an accurate times-one ohm scale and low-voltage scale 
for occasional work on transistor circuits. 

At a MAARC RadioActivity flea market, I found a 
nice IM- 18 for under $ 10, including the manual. Great 
buy I thought! Hold on, the probe was missing. No 
wonder it was so cheap, I thought. But, I have the 
assembly manual, and I'm confident I can make one. A 
careful review of the manual indicated it would not be 
a trivial task to come up with a suitable probe, which 
required an integral switch. Next, it was off to the 
internet to find one cheap at auction. Another dis-
appointment—the correct probe with the mode switch 
at the probe tip is not cheap, and combined with 
shipping, would cost a lot more that the VTVM. 

Now for the Uniprobe! The original probe has an 
integrated mode switch to switch from DC to AC/ 
ohms. The function switch on the VTVM must also be 
switched between DC, AC, and OHMS. A careful 
review of the schematic indicated that, with a simple 
modification, the addition of a 1-megolun resistor 
inside the VTVM, the function switch could serve as 
the probe switch. The resistor switched in the DC 
mode for the probe could be inserted in the VTVM at 
the function switch. Just insert the resistor at the 

The Heathkit IM- 18 VTVM 

branch input lead that goes to the front wafer, front 
section, pin 5. Disconnect the wire(s) to pin 5, 
connecting one end of the resistor to pin 5; then 
reconnect the wire(s) to the other end of the resistor. 
This simplified the probe construction, which was 
easily accomplished as shown below. The black ground 
wire and shield on the probe cable go to the ground 
contact on the phone jack. The "HOT' lead for the 
probe is then connected to the jack tip. Required 
materials: 

• 1/4-inch monophone jack 
• Alligator clip with rubber boot 
• 3-inch shielded cable 
• 3-foot # 18 black wire 
• 1 megolun, 'A-watt resistor 
• Red probe tip 

I've been very pleased with the performance and 
reliability of the IM series VTVMs, and find the large 
scale easy to read from a distance. The low-voltage 
scales are great for transistor work. The Uniprobe 
works on the IM-18 and IM-28, and may work as well 
for similar Heathkit IM-series VTVMs. To inform 
future owners, I suggest affixing a note to the VTVM 
to indicate that it has had this modification for the new 
probe. 

The original Heathkit probe (top) and the 
Uniprobe described in this article ( bottom). 
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TRESCO UNIVERSAL 
Licensed Under Armst rong U. S. Patent No. 1,1 I 3, 1 49 

The pleasure of a Tresco Universal in your 
home is endless. 

The happenings of the world are yours to 
enjoy. The greatest Musicians—Singers— 
Lecturers and minds are within your reach. 

The Tresco Universal has been doing 
just this for others for the past seven years, 
it will do it for you the minute you install. 
So simple a child can operate—and yet absolutely 

reliable. It is a househcld pleasure for mother and 
the children. Bringing amusement and education for 
all, it makes home the most delightful of all places. 

As a piece of furnitu-e the Tresco Universal is a 
handsome example of the cabinetmaker's art. Fin-

ished in French Gray it adds to the elegance of the 
home. 

COMPLETE SET. Consisting of: Detector 
Unit, "A" Battery unit, Two-Stage Amplifier 
Unit. Top and Bottom Section. 

$104.50 
We do not furnish vacuum tubes, batteries, head 

ses, or loud speakers. 
Ask your dealer; if he cannot supply, write us. 

JOBBERS AND DEALERS. In ordering Tresco 
-Universals you are assured of AT ONCE shipment 
of a set manufactured under the Armstrong Patent 
License by a company who have been making Radio 
sets successfully for the past seven years. Reliable, 
safe—a set you can stand behind without fear. 
Write for prices and discounts. 

UPRESC 
RADIV 
J. rid t heson Bell Sales Mgt-. 

Davenport. Iowa. U.S.A. 

From Radio Broadcast. August 1922 
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The Amateur Radio Reserve 

The July 1922 Radio Broadcast 
magazine included a story (p. 243) by 

Major Paul Evans, Chief of Training for 
the Army Signal Corps, about how the 
Signal Corps was striving to ensure an 
adequate supply of trained radio operators. 
He pointed out that in time of war, "The 
number of trained Signal Corps operators 
now enlisted in the Regular Reserve 
would not be nearly enough. The number 
of operators now holding commercial 
licenses and jobs on commercial stations 
would not by any means make up the 
deficit. The country would have to depend 
on the amateurs to fill the breach." 

To address this need, the Signal Corps 
created an volunteer organization called 
The Amateur Radio Reserve. Ham 
operators were encouraged to join by 
sending their names to the Signal Officer 
in change of the region in which the ham 
lived. (There were nine Signal Corps 
regions of the country at the time.) 
Meetings of the Amateur Radio Reserve were held, 
and those who had signed up were invited. Signal 
Corps personnel would present lectures and answer 
questions so as to upgrade the members' level of skill 

This photo was included in Major Evans article to show the 
innovativeness of the young hams who were then joining the Signal 
Corps Amateur Radio Reserve. This one has installed a complete 
ham station on the back of his Indian motorcycle! 

in radio technology. Does anyone know how long the 
Amateur Radio Reserve organization continued to 
exist? 

(Continued from page 11) 
resistances, too. Use trial and error to find the right 
size bulb for a given radio. Here are data from some 
quick experiments, based on a 123-volt line voltage at 
my home on the day I did the tests. 

Five-Tube Emerson AC/DC Set:  
Bulb Wattage Voltage to Radio  
60 Watts 101 volts 
75 Watts 104 volts 
100 Watts 115 volts 
150 Watts 120 volts 
200 Watts 122 volts 

11-Tube GE AC Console  
Bulb Wattage Voltage to Radio 
75 Watts 80 volts 
100 Watts 85 volts 
150 Watts 96 volts 
200 Watts 105 volts 

For a small radio, start with a 60 to 75 Watt bulb. For 
a large radio, start with a 150 or 200-Watt bulb. 

Using a single bulb to drop the voltage for a large 
radio such as a 23-tube Scott All-Wave does not seem 
practical because of the large current draw. Scotts 
usually have massive cabinets with plenty of room 
inside. I suppose one could put a power resistor inside 
a perforated metal box mounted in the bottom of the 
cabinet. Just make sure you use a sufficiently large 
wattage resistor so that it will not overheat and start a 
fire, and insulate the connections so there is no 
danger of shorts to the box. 

This application is not the place to go "green!" Don't 
use a compact fluorescent bulb. Even if you could 
find the right resistance, they generate way too much 
RF noise. • 
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Classified Ads 
Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publ'cation. 
No phone-in ads, please, but email is welcomed. 

Services: Your premier repair service 
center for VACUUM TUBE-TYPE 
radios (consoles, tables, battery sets), 
vintage automobile radios, 
communication receivers/transmitters, 
amps, and jukeboxes. Cabinet 
restorations and other services to get 
that classic set back to life, to original 
mfg. specifications. AMAZING 
RATES! SHORT TURNAROUND 
TIMES!! No more long waits to get 
your radio back! 2-year warranty on 
all new parts (6 months on others). 
RADIO DAZE, LLC. 1338 Pittsford 
Mendon Road, Mendon, NY 14506. 
Hours: 8 am-5 pm EST Monday thru 
Friday; Saturday 9 am-1 pm EST. 
(877) 653-8823 or Email: 
info@radiodaze.com. Professional 

quality, fast service, affordable prices! 
Check out www.radiodaze.com. 

Wanted: Would like to examine your 
Atwater Kent Model 246 to aid me in a 
restoration. If not available locally in 
No. VA, pictures would be a great 
help. Dan Koczur, phone 703-250-
1793, or email dkoczur@em-i.com. 

For Sale - Book: Dr Mahlon Loomis 
experimented with and demonstrated 
wireless in 1864 in northern Virginia 
by sending radio signals 18 miles 
using 400-foot vertical wire antennas, 
and keying the antenna to ground 
using the natural electric field of the 
earth. The book, Mahlon Loomis, 
Inventor of Radio, by Thomas Appleby 

(copyright 1967, 
188 pages) 
describes his work 
and the file at the 
Library of 
Congress. Available 
for $25 plus $5 

Wanted: 
Electronic Cleanouts 

Absolute best price. 
Collections, contents, attic, 

basement, garage, accumulations. 
Generous offers, 
honest pricing, 

unlimited funds, cash! 
Will travel. 

Want Sencore capacitor checker 
Model LC- 102 or LC- 103. 

Call Alan Feinstein 
(MAARC member) 

Please call 
(410) 740-5222 or 
240-478-1100 

S&H in the U.S. or $ 10 S&H foreign. 
Svanholm Research Laboratories, 1604 
Elson Street, Adelphi, MD 20783. Read 

http://n3rEhome.netcom.com. Contact 
me at N3RF@earthlink.net, (301) 408-
0011. 

Services: Professional 
restorations for all TUBE-TYPE 
antique radio gear. 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: 9 
a.m.-5 p.m. Eastern, Tuesday thru 
Saturday. Telephone: 860-928-2628. E-
mail: bob@oldradiodoc.com. Please 
come visit us on the web at http:// 
www.oldradiodoc.com or stop by when 
in the New England area. • 

Geoff Shearer Takes Over as 

MAARC Membeeship Chair 

Paul Farmer has been responsible for MAARC's 

membership for the past decade and has done an 

outstanding job. Recently Paul was diagnosed 

with a serious medical condition and he asked to 

be relieved of his duties. Former MAARC 

president, Geoff Shearer, has agreed to take over 

this important responsibility. Paul was in the 

hospital for a time, and during that time, he was 

unable to handle the mailings for the November 

and December issues of Radio Age. We apologize 

for the delays in getting these issues to the 

members. We thank Geoff for his willingness to 

serve. We will keep Paul in our thoughts. 
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Mid-Atlantic Antique Radio Club 

do Geoff Shearer 
14408 Brookmere Drive 
Centreville, VA 20120-4107 

Presort Standard 
US Postage Paid 
Permit 1502 
Merrifield, VA 

2012-11 *******AUTO**SCH 3-DIGIT 210 
Bruce Shetrone 
969 Shore Acres Rd 
Arnold, MD 21012-1724 

MAARe yot/tr Levbot Pi r! 
Sun., Feb. 20 

Sun. March 20 

Sun., April 17 

Sun, May 15 

MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display category: Radios made in 1929-
30. Speaker: Domi Sanchez, "Women in Early Radio." 

MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 11:30, 
meeting at 1:30. Display category: Radios made in 1931-
32. Program: Town Hall 

MAARC meeting at the Sully Station Community Center, 
Centreville, VA. See map below. Tailgating at 11:30, 
meeting at 1:30. Display Category: Radios made in 1933-
34. Speaker: Geoff Shearer, 
"Radios That Aren't Radios." N 

MAARC meeting at the 
Davidsonville Family 
Recreation Center. See p. 2 
for map and directions. 
Tailgating at 11:30, meeting at 
1:30. Display category: Radios 
made in 1935. Speaker: Steve 
Hansman, "Radiobar Co." 

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