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Save Those Used Transformers and Chokes! 
BY BRIAN BELANGER 

[Those with long experience tinkering with antique radios are probably familiar with the material 
in this article. But, MAARC has a fair number of members who are relatively new to this 

hobby. Ifyou are in that category, this information could be helpful.] 

This article contains suggestions for utilizing old 
transformers and chokes purchased at an auction 

or flea market or salvaged from junked radios and 
TV sets. (I will not discuss air- or ferrite-core RF or 
IF transformers or RF chokes here, only items 
containing heavy transformer steel—the kind of 
device that puts you in crutches if you drop it on your 
foot.) 

A radio service technician sixty or seventy years ago 
who needed to replace a power transformer or audio 
transformer in a Philco, Zenith, or other radio could 
just call or write to the nearest Philco or Zenith parts 
distributer for an exact replacement part. Even if the 
radio were a more obscure brand, the local wholesale 
radio parts supply house could probably find a re-
placement part made by a transformer company such 
as Stancor, UTC, or Thordarson. 

Today a Canadian firm, Hammond Manufacturing, 
makes high-quality replacement transformers for 
most antique audio and power transformer require-
ments. Hammond transformers are generally better 

quality than the original being replaced. They are 
available from companies such as Radio Daze 
(www.radiodaze.com). That's the good news. The bad 
news is that these replacement transformers are rather 

A few old chokes from my junkbox. This article 
explains how to determine their inductances. 
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ABOUT MAARC and RADIO AGE. Radio Age became the 
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. 

Subscription to Radio Age begins with the next available issue after 
the membership application and dues are received. Dues are $24 per 
year in the US, $36 in Canada, and $60 elsewhere, all payable in 
US dollars. Two-year, three-year, and life memberships are 
available; contact the Membership Chair (see column at left). All 
checks are payable to MAARC and, for new members, must 
accompany the membership application, which is available from the 
Membership Chair or the MAARC website (www.maarc.org). If 
you change your mailing address, email, or phone number, please 
notify the Membership Chair immediately so corrections can be 
made to Radio Ages' mailing list. The Post Office will not forward 
your newsletters. 

Back issues of the MAARC Newsletter from Vol. 1, No. 1 (August 
1984) and most issues of Radio Age from Vol. 1, No. 1 (October 
1975) are available for $3.50 each postpaid from the Membership 
Chair. 10 percent discount on orders of 12 or more back issues and 
15 percent on orders of 60 or more back issues. Make checks 
payable to MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC format, 
preferably via email or on a CD or flash drive, in MS Word, Word 
Perfect, Wordpad, or RTF format, without fancy formatting, 
because the editors will have to modify it anyway. Photographs, if 
hardcopy, should be high quality black and white or color. Softcopy 
graphics files should be in TIFF or JPEG formats; contact the 
editors for further guidance. Send your submission to either editor 
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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expensive. A husky audio transformer may cost $30 
or more, and a power transformer, $50 or $60, or 
even more. So, if you can find a used transformer in 
your junk box with the proper specifications, that is a 
more economical approach than purchasing a new 
one. 

Without a well-stocked "junk box," restoring old 
equipment is a challenge. Those of us who attend 
MAARC monthly auctions are fortunate. Frequently 
one can purchase a large box of useful parts for just a 
few dollars. The next time you see a box of trans-
formers selling at auction for next to nothing, bid on 
it, because someday you may need one of the ones in 
that box. 

Organizing Your Transformers and Chokes 

Whenever you part-out a radio, write the make and 
model number of the radio on tags, and tag every 
transformer and choke you save. If you can find the 
manufacturer's part number on the schematic, note 
that on the tag, too. 

Let's assume you have returned from a MAARC 
meeting with a box full of used transformers that are 
not tagged as per the paragraph above. What is the 
next step? My advice is, sort the items upon your 
return home, so as to keep your junk boxes well 
organized. I know radio collectors who have unsorted 
parts stacked to the ceiling. If that describes you, I 
predict that you will be frustrated when you need a 
particular part because you will be unlikely to be able 
to find it. 

For transformers and chokes, I suggest separate 
boxes labeled: 

• Filter chokes 
• Audio transformers (old style, 1920s 

battery set types) 
• Audio transformers (small to medium size) 
• Audio transformers (medium to large) 
• Power transformers (larger) 
• Power transformers (smaller) 
• Filament transformers 
• Unidentified transformers 

It may be helpful to separate transformers and chokes 
by radio manufacturer if the item is specialized. For 
example, if I find one of those Philco power trans-
formers with a rectifier tube socket built into the 
transformer, rather than store it with other trans-
formers, I put it into a box labeled "Philco trans-
formers." 

To do the sorting, you first must figure out what a 
given item actually is. Sometimes that can require 
detective work. A box lot might include one or more 
non-radio transformers, e.g., a neon sign transform-
er, an oil furnace transformer, a doorbell trans-
former, or a transformer from some exotic piece of 
military gear. I once had the experience of taking 
apart a piece of equipment, finding an unusual 
transformer in it, and thinking to myself, "Where 
have I seen one of those before? Ah—I remember 
seeing one in my 'unidentified transformer' junk 
box, but at least now I know where these came 
from." 

After dealing with antique radios for decades, as 
many of us have, it becomes easier to identify 
transformers and chokes. If you come across a 
transformer you cannot identify, bring it to a 
MAARC meeting. Walk around the parking lot or 
stand up at the "show and tell" session, saying, 
"Does anyone know what this is?" Chances are good 
that someone there will be able to tell you exactly 
what it is, e.g., "That's the audio transformer from 
an RCA Radiola III." 

A good way to begin is to sort your transformers and 
chokes by the number of leads: 

Two leads: Most likely a power supply filter choke, 
but a few early radios used inductance coupling in 
the audio section rather than a resistor in the plate 
lead. 

Three leads: Could be a tapped choke or an 
autotransformer. 

Four leads: If large and heavy—it is probably a 
filament transformer; if smaller and lighter—most 
likely an audio output or interstage audio 
transformer. 

Five leads: If large and heavy—most likely a 
filament transformer with a center tap or a high-
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voltage plate B+ transformer with a center tap; if 
smaller and lighter-most likely an audio transformer 
with a center tap for use in a push-pull circuit. 

Six or more leads: If large and heavy—most likely a 
power transformer, if smaller and lighter—most likely 
a universal output transformer. 

Really lots of leads: Perhaps a tube-checker 
transformer. (It is rare to come across one of those!) 

Determining What You Have 

The easiest way to determine the specifications of a 
choke or transformer is to find a part number stamped 
on it, and look up its specs in a catalog or company 
data sheet. Companies such as Stancor, UTC, and 
Thordarson were major suppliers of transformers and 
chokes. Pages 4 and 5 reproduce sample pages from 
hardbound catalogs with names like Radios' Master 
Encyclopedia or Radio-Electronic Master, published 
by United Catalog Publishers, They first came out in 
the late 1930s, and were updated annually for a 
several decades after that. The National Capital Radio 
& Television Museum has nearly a complete set of 
these books, and they are especially handy for finding 
part specifications. The Museum library also has 
many catalogs from parts manufacturers. 

I am the Museum's librarian. When it first opened, I 
began to get requests from collectors who asked me to 
look up information. At first I was happy to do so, and 
did not charge for the service, but the number of 
requests for information of all kinds increased to the 
point where responding became a burden. I still 
respond to such requests from Museum members if 
the request is not too time consuming, but not to the 
general public. If you are not a Museum member and 
wish to visit the Museum and make photocopies of 
pages from such reference books, you are welcome to 
do so for a modest photocopy charge. 

Sometimes it can be difficult to tell the difference 
between, say, a four-lead filament transformer and a 
four-lead audio transformer of similar dimensions and 
weight, or between an audio transformer with a center 
tap and a filament transformer with a center tap. Old 
timers will often be able to look at a transformer and 
be pretty certain what it is, but those new to antique 
radio restoration may be less certain. Here are hints: 

Turns Ratio 

The turns ratio is an important clue. Remember that 
the turns ratio is the same as the ratio of the voltages 

of the primary and secondary.: 

Np/N, = Vp/V„ 

where Np and Ns are the primary and secondary 
number of turns, and Vp and Vs are the primary and 
secondary voltages. 

Filament transformers typically found in radio 
equipment in the United States (with a 110-VAC 
primary) have secondary voltages such as 2.5, 5, 6, 
12, or 24 volts. That means a typical filament 
transformer turns ratio might be in the range of 5 to 
40. Audio transformers typically have turns ratios 
outside that range. 

The audio interstage transformers used in 1920s 
battery sets usually had a turns ratio of about 1 to 3, 
so as to step up the voltage. Audio output transform-
ers from later model radios typically have larger turns 
ratios and step the voltage down. The turns ratio N, 
required to match a primary impedance of Zp to a 
secondary impedance of Z, is 

N = -V(Zs/Zp) 

For example, an output transformer used to match a 
tube with a plate resistance of 10,000 ohms to a 4-
ohm speaker would have a turns ratio of about 50 (50 
times as many turns on the primary as on the 
secondary). While turns ratio alone may not be 
sufficient to determine what kind of transformer you 
have, it can be a clue as to what it might be. 

To find the turns ratio, first check continuity of the 
leads. Identify which pair of leads is one winding and 
which pair is the other, and measure the DC resistance 
of each winding. Apply a low-voltage, low-frequency 
AC signal to the winding with the highest DC 
resistance, and measure the voltage at the other 
winding. An audio generator works fine, or even a 
Variac. Set the frequency at any convenient low 
value, say, 100 Hz. Start with the output control at 
minimum and raise the voltage on the input winding 
until you get a reading at the output winding. The 
turns ratio is just the ratio of the voltages. For 
example, if you apply 6 volts AC to the first winding 
and measure 0.6 volts at the second winding, you 
know that the turns ratio is 10 to 1. 

The secondary of a filament transformer with a 
voltage of, say, 2.5 volts, can look almost like a dead 
short to an instrument connected to it, so be careful 

(Continued on page 7) 
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THORDARSON TRANSFORMERS 

city 

REPLACEMENT POWER TRANSFORMERS 

BAV 

Lint HS. Secondary Rd. I-I 1 . \ . ate l'ri. 31tg. Dimensions Wt 
' Type No. Price Mtg. A.C. Vrilte M.A. D.C. HI.  Fil. No. 2 131. No, 3 5i, •;t1 Cy. VA. ( et  teta W. D. H. 1.1* 

T-22R00 $8.30 AGF 250-0 250 40 5V.-2A. 6.3V. CT-2A. 117 43 2 x 2% 2% 3 MY I% 
T-22R01 8.40 AGF 275-0-273 30 5V.-2A. 6.3V. CT-2.5A, 117 53 2 x 2% 21-8 3 11% 2% 
T-22R02 10.00 A(1F 300-0-300 70 6.31% CT-3A. 117 65 2 x 264 2% 3 2% 2% , 
T-22R04 10.25 AGE 300-0 300 1X) 6.3V. CT-3.5A. 117 80 2% a 204 2,24 3% 2% 3 
T-22R05 11.40 AGE 300-0 300 120 5V.-3A. 6.3V. CT-5A. 117 95 2% x 3% 3% 3% 2% et ,. 
T-22R06 12.00 AGE 325-0-325 150 5V.-3A. 6.3V. CT-5A. 117 125 2% x 3% 3% 3% 3 53( 
T-22R07 14.90 AGE 350-0- 350 200 5V.-3A. 6.3V. CT-6A. 117 165 3 x 3% 3% 4% 2.1% 4 
T-22R08 8.30 AGE 2.50-0-250 40 5V.-2A. 2.3V. CT-1A. 117 40 2 x 2% 2% 3 111s I , 
T-22R09 9.00 .%(11, 275-0-W5 50 2.5V. CT-7.34. 117 53 2 a 2% 2% 3 1' s et 
T-22R10 11.80 '.Cl  325-0-325 85 3V.-2.5 2.5V. CT-9A. 2.5V. cT-3.5A. 117 90 2% a 3% $ ,8 3.3.¡ 2'4 3!i 
T-22RII 13.15 AGF 323-0-32.5 120 5V -:; \ 2 7,V. CT-12.5A 117 125 2!a x 3% 3% 3U 3 54/' 
T-22R12 4.80 BAIT 120V 76 6 3 \ 1 ,-, \ 3% 1.11 ,-, I%) 2% 1 

POWER TRANSFORMERS (AMPLIFIER, ETC.) 

T-22R30 610.05 ( a ; V 7.3 41 27.3 .30 117 53 2 x 254, 2li‘is 3% 3"te ei-
T-22R31 11.40 1:UV Ir10 I, ;fm N0 5V.-2A. 6.3V. CT-2.5A. 117 76 2 x 21% 21'4 31% 3% 4 ' 
T-22R32 13.55 GGV 50 Ir 150 110 5V.-2A. 11.3V. CT-3A. 6.3V. CT-3A. 117 107 2% x 211.48 3% 35% 3% 3% 
T-22R33 14.50 GM 3730 175 160 5V.-34. 6.3V. CT-5A. 117 145 3 x 3% 32% 2'% 4% 7'4 
T-22R34 18.65 (;UV .183-0-485 225 5V.-3A. 11.3V. CT-5A. 117 186 3 x 314 .173.4 4,14 4% 10 I 
T 22R35 49.80 CCV 400 0 - 100 340 5%.-11.A. 6.3V. ('T-7A. 117 290 3 x 454 3,4 5,4 4,8 1214: 
T-22R36 15.00 GGV 600 0-600 2011 5V.-3.1 n 3V. CT-5.%. 3 < 3 • , 31% 4188 4% 8% • 

Intermittent Duty and Low Cost P.A. Amplifit•ra. 

UNIVERSAL POWER REPLACEMENT "24" SERVICE LINE 
List II. V. Secondary 11,1. Mtg. Inniensions Wt, 

Type No. Price Mtg. A.C. Volts M.A. D.C. Fil. Fil. No. 2 Center's W. D. H. 1.118. 

TS-24R00 $5.90 .AGE 240-0-240 40 6.3V.CT-2A 2 x 2% 254 3 P54 I 
TS-249400-U 5.90 GGV 240-0-240 40 6.3V.CT-2A 2 a 1 
TS-24R01 6.20 ACE 325-0-325 40 .5V.-2A 11.3V.CT-24 ,1 2% 2% 3% I 2 a 2  2% 3 11% 3 
TS-249401-U 6.20 GM' 325-0-325 40 5V.-2.4 6.3V.CT-24 2 a P54 2% 2"4 3% 2 
TS-24R02 7.53 AGE 350-0-350 70 6.3V.CT-2.5A 2% a 2,,4 21,t8 3% 2'4 3% 
TS-24R02-U 7.50 GGV 350-0-350 70 5V.-2A 6.3V.CT-2.3A 2% 1 2% 2% 374 3% 3%, 
TS-21R04 • 8.10 AGE 350-0-350 90 5V.-3A 6.3V.CT-3.54 2% x 2,34 2,84 3% 2,% a ., 
TS-219404-U 8.10 GGV 350-0-350 oo 5V.-3A 11.3V.CT-3.3A 2% x 2% 2% 3,24 3% 3%, 
TS-24R05 9.20 AOF 3.50-0-350 120 5V.-3A 6.3V.CT-17A 2% x 3% 3% 3% 3 6 
TS-249405-U 9.20 ( 141V 350-0-350 120 5V.-3A 6.3V.CT-4.7A 2% x 2'!‘ 3,4 31,4 3% 6 
TS-24R06 10.85 AGF 375 -0 373 150 5V.-3A 6.3V.CT-4.7A 2% x 3% 3% 4% I% 
TS-24R06-U 10.85 GGV 1175-0-373 1511 11.3V.CT-4.7A 2% x 2'%i 3% 34 .‘ 4% 
TS-24R07 14.40 AGE 400-0-400 200 5V.-3A 6.3V.CT-3.% 3 x 3% 3% 4% 3,4 8 
TS-24R07-1.1 14.40 GOV 41X)-0 4140 200 5V.-3A 6.3V.CT-5A 3 x 3% 34% 4% 

VIBRATOR POWER TRANSFORMERS 

List Mtg. Dimensions Wt. 
Type No. Price Mtg. Primary N. V. Secondary Sec. No. 2 Centers W. I). II. Ike, 

T-22R25 $7.80 TTVi 6-8 volts D.C. 150 volte D.C. at 40 M.A. 
T-22R27 8.40 TTV: 6-8 volte D.C. 250 volta D.C. at 50 M.A. 

1. Fully shielded and potted-popular replacement size. 
T-22R20 $7.65 CAV 6-8 volts D.C. 250 volts D.C. at 50 M.A. 2 a 1% 2% 2% 3t-‘, 2% 
T-22R22 9.00 CA V1 0-8 vo!ts D.C. 325 volts D.C. at 75 M.A. r 2 a 2% 2% 3 3% itti 
T-22R24 17.30 4141V 117V. 60 •• vie or 6-8 volte D.C. 323 volts D.C. at 135 NI..'.. 11.3 volts Ct. at 4.75 A. 3 x 3188 31% 4% Pit 814 

4% 84 

Exact Repl. 24,12., 3 2 
Exact kepi. 2i,i'22e 3 2 

PLATE TRANSFORMERS 
The new Thordarson plate transformers are designed to Service" (CCS) and " Intermittent Commercial or Amateur 

deliver the rated D.C. voltage from a two-section filter which Service" (ICAS). These dual ratings make it possible to select 
include, the voltage drop in the rectifier tubes and choke•, the plate transformer exactly suited for each application. 
Two current ratings are indicated. "Continuous Commercial 

List Pri, Volta Prim. V.A. Secondary Volts D.C.M.A. Mtg. Dimension., %I I. 
Type No. Price Mtg. 50-60 Cy. 'CAS CCS A.C. 11.51.8. D.C. Volta ICAS CCS Centers W. D. H. Lb 

T-21P75 $186.20 l'UV 115/230 1900 1500 3000-2100-1500-0-1500-
2400-3000 

T-2IP77 108.50 ITV 113/230 1250 900 3000-2139-0-2430-3000 
T-21P79 88.75 PI,JV 115/230 101X) 750 1875-15110-0-1560-1875 
T-21P81 82.75 l'UV 115* 630 480 1.360-1265-0-1265-1560 
T-21P82 82.75 PU%' 115* 820 600 2335-1700-0-1700-2335 
T-21P83 43.20 PITV 115* 440 300 1560-1250-0-1250-1500 
T-21P85 35.20 l'UV 115* 370 260 850-730-0-730-850 
T-21P87 20.70 4444V 115* 2.30 185 835-636-0-656-835 
T-21P89 13.80 GGV 115 135 115 550-0-550 
T-21P91 47.95 l'UV 115 375 280 11610-0-1200 

900-0-9001' 
T-21P93 19.30 GGV 115 210 160 1075-0-1075 

51X1-0-300t 

2500-20(M-1250 650 500 4% x 12% 7% 13% 104 13) 

2500-2000 425 300 31.8. x 10 6% 11 9 77 
1500-1250 550 400 34 a 10% 5% 11 6% It I 
1250-1000 425 300 31.‘ 1 10% 5% 11 6.% 17 ' 
2000-1500 300 220 314 x 95-g 5,46 10 6,!4 43 
1230-1000 300 200 214x 7% 4,4 8% ti 33 
600-500 425 300 2% a 6% 4% 6% 5?88 19 
650-500 300 220 3 x 3% 34 474 4'8 10 ' 
450 250 175 2,¡ a 214 3% 4% 3% 618 
1000 and 750t 200 150 214 x 6% 414 7% 5% Sr 

150 110 
1000 and 400$ 110 95 3 x 3% 3'4 41% 4% 10 

130 125 

*Secondary voltages changed by means of priorary tape. 
t Designed for double rectifiers and will deliver both secondary ratings simultaneously. If only the lower voltage taps are used the current 

radii - mid to the current rating of hoill 

0 TRANSFORMER SPECIALISTS SINCE 189 5 THORDARSO 

Radio's Master- 16th Edition 

N-32 

.11) CoPyrigh1 by I ( P, 

Radio Age • April 2013 Attend RadioActivity 2013, June 20-22 page 5 



OUTPUT TRANSFORMERS 
STANDARD TRANSFORMER CORPORATION 

SINGLE PLATE TO VOICE COIL 

Application 
N., 

Max. 
Pri. 
D.C. 

Typical Output 
Tube* 

Mpg. 
Class Audio Mtg. Height Base %% t. List 

Watta Overall Area in Lbs. Price 

4.3865 1,500 ohms to 6/4/2 ohms 

A-1332 2,000 ohms to 3.2 ohms 
55 ma. 48, 25116. 251.6, 501.6 
SO ma. 25B5, 2586, 25L6, 

35.55. 351.6. 50L6 

60 ma. 2.585, 25B6, 251.6, 35A5, A 
B5L6, 50L6 

A 6 A V," x Is." 0.4 13.00 
A 3 A Pie 24" x r 0.4 1.46 

A-3330 2,0000 ohms to 3.6 ohms 5 A 1,‘" 23,," x 13. 0.4 2.ié 

A-1176 2,000 ohms to 4 ohms 60 ma. 2A3, 6A3, 6B4, 6W6, 6Y6. A 
25AC5, 25B6, 25B6, 
35A5, 351,6, 501.6 

5 A 1±,,' x 13. 0.4 1.75 

A-1328 4.000 ohms to 3.5 ohms 

54-2203 

4-1472 

A-3310 

A-3878 7,000 ohms to 4 ohms 

4,000 ohms to 8 ohms 

5,000 ohms to 4 ohms  

5,000 ohms to 500/15/8/4 ohms 

10 ma. 1s4. 354 

40 ma. 43, 45, 48, 1ZAS, 25A6 

40 ma. 43, 59. 6V6, 25A5 

55 ma. 45. 6L6, 6V6. 26A6, 25A7 A 20 C 3.. V s" x 2" 2.5 7.30 
30 ma. 20, 31, 33, 42, 2A5, 6AC5, A 5 A Is," 2s.," o ls.," 0.4 1.80 

6135, 6F6, 6K6, 6N6, 7B5 
4U ma. 

A 

A 

A 

3 

5 
A 

A 
13,4 24 a 1 0.4 

1%" 214' x 15." 0.7 

13,," 23.' a 13,,' 0.4 

1.55 

3.35 

1.14 

A-2313 7,000 ohma to 8 ohms 33, 41. 42, 4/, 59, 89, 2A5, A 10 A 2 34" x l's' 1.0 3.10 
6AC5, 6F6, 6K6, 6N6, 7B5 
93, 41, 42, 47, 59, 89, 2A5. 
6 % C5, 6F6, 6106, 6N6, 7B5 

A-1114 7.600 ohms to 3.2 ohms 32 ma. 6 A 144" 2%' a lee 0.4 2.40 

A-3329 8,000 ohms to 3.5 ohms 10 ma. 1C5-GT, 1G5-G, 
1(25-GT/G. 1S4, 3S4 

30 ma. 126, 3C5, 6A4, 6G6, 6N7 A 

10 ma. 1D8, 1E7, 1F4, IFS, 1.15, A 
1T5, 6V7, 6Y7, 12A7 

A 3 A 13. 21-(i" x 0.4 1.75 

A-3179 10,000 ohms to 4 ohms 

4-3181 15,000 ohms to 4 ohms 
6 A 1!.1. 23.," x Is,' 0.4 1.75 

A 23," t Is,' 0.4 1.911 

-A-1327 25,000 ohms to 4 ohms 5 ma. 1A6, 1D8-GT, 1E4, 11,54:. A 
1LA4, 1LB4, 1N6-G 

5 A 13," 2s,„" • 0.4 2.20 

PUSH-PULL PLATES TO VOICE COIL 
lar. 3,.,ou ofln,n Lo 

500/15/8,4 ohms 
ilu, ma. 43, 45, ZAa. Zai.6 Ab ga :i" x 3' ," 3.8 59.95 

11-3301 3.000 ohms to 500/16/8/4 ohms 

-4-31102 3,800/3,300 to 500/250/8/4 ohms 250 ma. 

4-5,528  4,000 ohms to 500/16/8/4 ohms 65 ma. 
A-31515 4,400 ohms to 500/250/15/8,4 ohms 70 ma. 

4.3872 5,000 ohms to 15/8/1 ohms 

4.3m1 5,0UU ohms to 500/250.,15,8/4 ohm:. 80 ma. 

11.3307 6,000 ohms to 600/16/8/4 ohms 100 ma. 

56 ma. 48, 2AS, 6A3, 6114, 251.6 

45, 611.6, rar. 61.6 

6Y6, 

6L6 

AB 30 C 3%' e x 34" 3 

A112. AB1 75 

AB a 
AB1 SO 

AB 18 I D 4" 234 a 2s,, 1 6.20 

C 
C 

4.4" 4"  x ' 

113.' 29e x  2,4" I 1, 
31..,r 3" x 3, ,," 

9.25 

12.95 

7.25 

9.55 
ia ma. 45. ZA3, 6A3, 61.5 

45, 2.53. 6A3. 61.6 AB 30 C x 3,s,, 3.7 7.90 
46, 69, 42, 2A6, 61.6, Par. 53, B, 30 (7 3%" e x 31-11 3.6 10.25 
6A6, 6N7 A B2 

4.3801 6,600 ohms to 600/260/15/8/4 ohms 150 ma. 6L6 
>855 7,000 ohms to 2,000 and 10 ohms 40 ma. 45, 12A5 

8.000 ohms to 6 ohms .60 ma. 

-11.34s5 9.000 ohms to 500/250/15/8/4 ohms 150 ma. 

4-1101 10,000/7.000 ohms to 500/15/8/4 60 ma. 
ohms 

4-3311 10,000 ohms to 500/15/8/4 ohms 70 ma. 

'A-3139 10.000 ohms to 2,000 and 15/8/4 ohms 30 ma. 
4-46.11  10,000 ohms to 8/4/2 ohms 

A.2312 14,000 ohms to 4 ohms 

Aril 35 C 4' 3h" x 33. 5.8 LSO 
AB 

AB 10 

AB1 35 
AB 25 

5 TI) 2",,.' 234' x 2'," 1.5 6.20 
43, 4o, 48, 71. 25rte 
6L6 

45, 6V6, 6AC6 

A z" 34 x 1.l i 1.0 4.25 

4' x 33." 4.5 11.25 

33.5- 2h,- a 2S.,,i" 2.7 8.76 

6F6. 6V6. 6AC6 

30. 49, 1114 
AB 25 
AB 10 

A8 5 A 13e r a 0., 3.05 

AB 10 r 11S4" ▪ ij1 1.15 

TD 

3,‘' 3' a 34" 3.5 8.25 

2"x' • x 1.3 6.60 
10 ma. 50, 49 
40 ma. 33, 41, 42. 47, 49, 2A6. 

6F6, 6K6, 7B6 

25 ma. 33, 41, 42, 47. 49, 2A6, 
6F6, 6K6, 7B5 

4.1494 14,000 ohms to 4 ohms 

4-13113 14,000 ohms to 500/15,8 I ., hrns 55 ma. 41, 42, 47, 59. 89„ 21.5. 
6F6, 6K6, 7115 

1F-1. 11,5,125, ITS, 6G6 
12.57. 950 

AB 5 Is,' 2s.," x 13," 0.4 2.90 

AB 20 C • 2.7 8.65 

0.-3ei 25.000 ohms to 4 ohms to ma. A Is,' 2s," u 1,,," 0.4 2.30 

CRYSTAL RECORDER OUTPUT 
Pri 

Application 
max. 

Pri. 

Single 7,000 ohm plate to 70,000 ohm 
crystal cutter OR 4 ohm voice coil 

36 ma. 

Auto(' Core 
Watts  Size Mtg. 

5 3-4" x 34 A 

Height Base Mpg. V, t. 
Overall Area in I.bs.  

2' 3,4" x 144" 1.0 

1.1411 Single 7,000 ohm plate to 70,000 ohm 
crystal cutter AND 4 ohm voice coil 

4.3119 Push-pull 10,000 ohm plates to 70,000 ohm 
crystal cutter OR 4 ohm voice coil 

444W eush-pull 10,000 ohm plates to 10,000 
ohm crystal cutter AND 4 ohm voice coil 

4447 500 ohm line to 70.000 ohm crystal cutter 

95 ma. 10 
7s. A 

30 ma. ea. 5 34" x 34" A 

214" 334"u 2,4 1.5 

2' 3,4" x I '4" 1.0 

144 

35.25 

5.85 

5.65 

.to ma. ea. .2 10 1.5 

10 

6.35 

W2 34 3'..'s 2".. 4.4 16.8o 
illas tapped primary for use in hum-reducing circuit. §Thim unit has a tertiary winding to provide Ill" v.•ra. 
:Designates part number to he removed from neat catalog. 

* KA 

ermigh: by I: C. I..  I nr. 

N 

j-  Ï--

W1-2 

'- r, 

N-7 
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A safe way to test a transformer: tape the leads down 
so that there is no danger of any lead shorting to any 
other, and so that your fingers do not need to touch 
the conductors. 

(Continued from page 4) 

not to overload any generator you connect to a 
transformer winding. 

Besides turns ratio, there are other clues useful in 
transformer identification: 

Size of leads: The secondary winding of a filament 
transformer will usually have much heavier wire than 
the primary, as well as heavier wire leads in general 
than are typically found in audio transformers. 

Resistance of windings: The resistance of the 
secondary winding of a filament transformer will 
generally be very low compared to either winding of an 
audio transformer. 

A safety tip: Whenever a DC voltage is applied 
suddenly to an inductance, a "kickback voltage" is 
generated. (That is how a spark transmitter works.) 
Even though a volt-ohmmeter will apply a rather small 
voltage to the test object when measuring on a 
resistance range, if the VOM is connected to a 
transformer's high voltage winding or a choke with a 
lot of turns, a voltage spike can be generated—enough 
to give a shock to fingers touching the probes. Imagine 
that you are sitting in a chair holding a heavy 
transformer or choke in your hands while measuring 
the resistance of a winding with lots of turns. If a 
shock, even a mild one, results from touching the meter 
probes to the winding leads, it could startle you such 
that you drop the heavy transformer on your crotch. 
Should that misfortune befall you, you will never again 
fail to recall this phenomenon of inductance. 

As shown in the figure on this page, tape the leads of 
the transformer or choke to a non-conducting surface 
and apply the meter probes to the leads without 
touching the probe tips or the wires with your fingers. 
Of course this same rule applies when measuring the 
output voltage of any winding, especially where high 
voltages may be encountered. Keep your fingers off the 
probe tips! 

The table on page 8 shows the color codes used for 
transformer leads. This standard system was adopted 
by the industry sometime in the 1930s, but be warned 
that before the standard was adopted, companies used 
whatever color scheme they chose, so the leads on 
early transformers may not comply with this color 
scheme. 

You will find some transformers that do not have wire 
leads, but instead have numbered solder terminals. 

Filter Chokes 

Filter chokes may be a discrete component in an AC 
receiver power supply's pi-section filter. In other cases 
the speaker field coil is used in lieu of a separate filter 
choke. If the speaker is defective, and you replace it 
with a permanent magnet speaker, a separate choke can 
be added to the power supply filter, assuming a place 
can be found to mount it. Finding a filter choke with 
the correct inductance is part of the challenge of 
getting the old radio going again. 

It is not necessary to replace a defective filter choke 
with one of exactly the same inductance. The value can 
vary by quite a bit without dramatically affecting the 
performance of the radio. If the inductance of the 
replacement choke is on the high side, that will help to 
reduce hum, which is a good thing. It may also 
decrease the B+ voltage, which might be a problem if 
the decrease is significant, but on the other hand, with 
today's higher line voltages, the B+ may be too high 
anyway. If the B+ is too high, just insert a suitable 
dropping resistor in the B+ line in series with the 
choke. Make sure its power rating is sufficiently high 
to handle the current. 

If the inductance is too small, that may increase hum, 
but often you can compensate by increasing the size of 
the filter capacitors. Filter capacitors were quite 
expensive in the early days of radio, hence manufac-
turers often used the absolute minimum size that would 
keep the hum from being objectionable. Accordingly, 
using somewhat larger caps than the originals is often 
worth doing. 
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Color Coding of Transformer Leads 

Audio Interstage and 
Output Transformers 
(also IF transformers) 

Primary and secondary windings not center-tapped 
Red: B+ (start of primary winding—the lead to the 
high voltage output of the power supply.) 
Blue: Plate (end of primary winding—the wire that 
connects to the tube plate.) 

Black: Grid return (start of secondary winding—the 
lead that typically goes to ground or B-.) 
Green: Grid (finish of secondary winding—the wire 
connected to the grid of the next tube). 

Note: In the case of output transformers without a 
secondary center tap, both output leads may be bare 
wire or the same color (e.g., black), and both go to the 
voice coil. If the secondary leads are green and black 
and if one side of the voice coil is grounded, the black 
lead goes to that side. If it is not grounded, color does 
not matter. 

Primary and secondary center-tapped (e.g., with push-
pull circuits)  
Red: B+ lead (the primary winding center tap) 
Blue: Both plate leads (both ends of the primary 
winding), in cases where polarity is not important 
Brown: In cases where polarity is important, the brown 
lead is the start of the primary winding and the blue 
lead is the finish. 

Green: Both grid leads (both ends of the secondary 
winding), in cases where polarity is not important. 

Black: Grid return (center tap of secondary winding— 
the lead that typically goes to ground or B-.) 
Yellow: In cases where polarity is important, the 
yellow lead is the start of the secondary winding and 
the green lead is the finish. 

Power Transformers 

Untapped Primary  
Black: Primary leads 

Tapped Primary  
Black: Start of primary (common) 
Black and Red Striped: Finish of primary 
Black and Yellow Striped: Tap 

Red: High-voltage plate winding 
Red and Yellow Striped: HV winding tap 

Yellow: Rectifier Filament Winding 
Yellow and Blue Striped: Rectifier filament winding 
tap 

Green: Filament Winding No. 1 
Green and Yellow Striped: Filament winding No. 1 
center-tap. 

Brown: Filament Winding No. 2 
Brown and Yellow Striped: Filament winding No. 2 
center-tap 

Slate: Filament Winding No. 3 
Slate and Yellow Striped: Filament Winding No. 3 
center tap 

Besides using a filter choke whose inductance value 
is in the right ballpark, you also need to find one with 
a size that will fit into the available space and 
mounting arrangement. You also want to choose one 
that has adequate current and voltage ratings. If you 
can locate the ratings of the original and the 
replacement, and verify adequacy, that is the best 
approach. If you cannot, then a rule of thumb is to 
select a replacement choke that is comparable in size 
and weight to the original. After making the 
replacement, operate the radio for a period to time, 
checking to see how hot the replacement choke gets. 
If it is- slightly warm, that is OK, but if you burn your 
finger on it, you know its ratings were too low. Check 

to make sure the resistance between either lead and 
the case is infinity before you try to use it. And, after 
replacing a choke, operate the radio for several hours 
while watching for signs of overheating before 
assuming all is OK. Of course the radio will be hotter 
when installed in its cabinet. 

Also, check the B+ voltage. If it is close to the correct 
value, good, but if it is way too high or too low, it's 
back to the drawing board. 

Old filter chokes may have deteriorated insulation, so 
before installing a used filter choke, it is a good idea 
to test it by applying a DC voltage a bit higher than 

Radio Age • April 2013 Visit MAARC's web site at www.maarc.org page 8 



LatlicActivitv 2013 

Thursday Evening, June 20, Through Saturday, June 22 

RadioActivity, the premier East Coast radio meet, will 
be held once again at the Sheraton Washington North 

Hotel in Beltsville, Maryland—located at Exit 29B (Rt. 212) 
off I-95 between Washington and Baltimore. The hotel is on 
the southwest corner of the interchange. 

Hotel reservations are separate from meet registrations. To 
reserve a room, use the hotel reservation card on the last 
page of this pull-out, or call the hotel toll-free at (800) 325-
3535 (local number: 301-937-4422). Be sure to specify the 
Mid-Atlantic Antique Radio Club. For reservations you may 
also go to the special website for this event, given on the 
hotel reservation form on the last page of this insert. Hotel 
reservations must be received by May 20 for the discount 
rate. Book early—last year discounted rooms filled up even 
before the cut-off date! (And, late reservations cost more.) 
The hotel's special conference rate is $89 per night, single or 
double. (Suites are available for an additional charge— 
contact the hotel for details.) Washington/Baltimore area 
hotels are expensive, and this is a very attractive rate for a 
hotel of this caliber. 

Meet registration is required to participate in the auctions 
and Old Equipment Contest, attend seminars, and sell in the 
flea market. Name badges should be worn at all times. There 
is a discount for those who pre-register for the meet, and 
MAARC members get an additional break. Pre-
registrations must be received by MAARC by June 7 for 
the discounted rate. (The registration fee includes your 
family, but banquet tickets and flea market spaces are extra.) 
Note that for those who plan to attend ONLY on Saturday, 
there is a one-day registration fee option. 

This year's theme is Scott—both E.H. Scott and H.H. Scott. 
Seminar topics and contest categories will feature both 
companies. E.H. Scott radio expert Kent King will be there 
to present a technical seminar about Scott radios and will 
also be the banquet speaker, with a historical presentation 
about the company. Steve McAllister will present a seminar 
about H.H. Scott equipment and that company's contribu-
tions to postwar high fidelity. Tom Houghtaling will offer a 
seminar on television repair. Ed Lyon will present his annual 
radio repair class. 

The registration desk will be open between 6:30 and 7:30 
p.m. Thursday night, but there will be no flea market 
selling until Friday morning. 

Last year a tube, literature, and ephemera auction was held 
Thursday evening and, because it was so successful, it will 
be offered again this year. That is the place to sell tubes, 
books, catalogs, magazines, advertising brochures, etc. 

The registration desk re-opens at 6 a.m. Friday, June 21, 
when the Radio Trader's Mart (flea market) also opens. Each 
space is one standard parking space into which you must fit 
your vehicle plus the items you have for sale. Reserve as 
many spaces as you think you need. Spaces are not marked 
and are taken on a first-come, first-served basis. If you and a 
friend wish to have adjacent spaces, coordinate your arrival 
times. If you vacate your space, someone else may take it 
before you return. Sellers must display the flea market 
registration card where it is visible to buyers. 

We strongly encourage attendees to enter items in the Old 
Equipment Contest (OEC). The contest categories, guide-
lines, and criteria are listed on pages 2 and 3 of this insert. 

The main auction will be Saturday, during which there is a 
minimum opening bid of $ 15 per item. Non-members of 
MAARC will pay a higher auction commission (15 
percent) than members (who pay only 10 percent). This is 
yet another good reason to join if you are not already a 
MAARC member. At the Thursday evening tube and 
ephemera auction, the $ 15 minimum bid requirement is 
waived, and there will be no charge for no-sale items, but the 
commission charges will be the same as at the main auction. 
Check page 3 for a complete explanation of auction policies. 

A no-reserve walk-around auction in the flea market parking 
area is scheduled for 8:30 a.m. Saturday morning. This is the 
place to get rid of those boxes of junk or other items that are 
unlikely to bring $ 15 or more in the main auction. (But not 
all walk-around offerings are junk! Last year a NOS 615 tube 
was sold in the walk-around auction for about $ 100.) The 
auctioneer walks through the parking lot auctioning items 
from tailgates. No commission will be charged during the 
walk-around auction and no paperwork will be kept. The 
buyer pays the seller immediately upon having the winning 
bid. (The walk-around auction will be held unless the weather 
makes that impossible.) Food and drink items will be 
available for purchase in the flea market area for lunch on 
Friday and Saturday, weather permitting, as well as breakfast 
items Friday and Saturday mornings. 

The Friday night buffet banquet will feature door prizes and a 
special display emphasizing this year's themes. And, atten-
dees will have an opportunity to learn all about E.H. Scott. 
Banquet tickets are $35 each. A cash bar/social hour precedes 
the banquet. We anticipate that only a few banquet tickets 
will be for sale at the door. Pre-register so you won't miss 
this event. 

MAARC and its officers are not responsible for any accident, 
injury, or loss that occurs at this meet. 
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[Lawn°Activity 2C-13 Schedule 

I Date Time Event Location 
I 

June 20 

(Thursday) 

630 to 730 p.m. 
Registration desk opens. See page 3 for complete list of 
registration desk hours. 

Rear of hotel 

7:30 to 9 p.m. Tube, literature, and ephemera auction Ballroom 

June 21 

(Friday) 

6 a.m. Conference registration desk opens, flea market begins. Rear of hotel 

9 a.m. to 11 a.m. Old Equipment Contest entry log- in Severn-Lohraven Room 

Noon Seminar: H.H. Scott Equipment, by Steve McAllister Potomac Room 

11 a.m. to 2 p.m. Old Equipment Contest judging (contest room closed) Severn-Lochraven Room 

1:30 p.m. Seminar: Accessorizing your Scott Set, by Kent King Potomac Room 

3 to 5 p.m. Contest Viewing Severn-Lochraven Room 

3 p.m. Ed Lyon's Radio Repair Clinic Potomac Room 

6 p.m. Social Hour, cash bar Rear cf hotel 

7 p.m. Banquet, Speaker—Kent King, E.H. Scott History Ballroom 

For 1 hour follow- 
ing the banquet 

Old Equipment Contest Viewing 
Severn-Lochraven Room 

June 22 

(Saturday) 

7 a.m. Registration desk and flea market re-open. Rear of hotel 

7 to 9 a.m. Remove contest entries. Severn-Lochraven Room 

8:30 a.m. Walk-around auction in parking lot Rear parking lot 

8:30 to 11:30 a.m. Auction consignment check-in Registration area 

10 a.m. Seminar: Television Set Restoration, by Tom Houghtaling Ballroom 

11:30 a.m. Auction consignment closes. All entries must be logged in. 

Noon Main Auction Ballroom 

Old Equipment Contest Categories for RadioActivity 2013  

Theme: E.H. and H.H. Scott Equipment 

Theme Categories: 

1. E.H. Scott complete radios ( in cabinets) 

2. E.H. Scott radios ( complete, no cabinets) 

3. H.H. Scott complete audio sets (tuner and/or phono/tape 

deck, preamp/mixer, amp, speaker) 

4. H.H. Scott units (one or more—tuner, preamp, amp, 

DNS, etc.), showing uniqueness or progression of 

capabilities 

Other Categories: 

5. Passive receivers (e.g., crystal, magnetic, coherer, 

electrolytic) 

6. One-tube factory-built radios 

7. TRF receivers, no reflexing 

8. TRF regenerative receivers, with reflexing 

9. 1929 to 1939 cathedral radios 

10. All-American Five radios from any era, using five tubes 

common to at least 30 percent of the radios of the period 

11. Loudspeakers, any type 

12. Audio equipment (except H.H. Scott) 
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13. Advertising material, literature 
14. European radios 
15. Pacific rim radios (from Asia, Australia, Oceania, 
California, Alaska, B.C. Yukon, Mexico, etc.) 
16. Lazarus radio (restored from utter junk-state) Note that 
the winner from this category may be selected for 
international competition in Montreal. 
17. "As seen in Radio Age" equipment (any equipment 
featured in a Radio Age article from 2012-2013) 
18. Open category. Bring in that rare or special item that 
does not fit into any of the other categories. 

Remember that documentation, especially noting any 
restoration or repair, and provenance for the item is 
essential for an entry to be competitive. 

Special Awards 

I. Best of Show. The entry that, in the opinion of the 
judges, best represents the contest criteria. 

2. People's Choice. The OEC entry voted most popular by 
those who view the contest. 

3. Significant Historical Merit. The entry(ies) that, in the 
opinion of the judges, has the most historical significance 
(for example, first of a kind, extreme rarity, influence on 
the industry, milestone event, etc.) 

4. Preservation Award. Given to the entry that best 
emphasizes keeping the item original—no modern 
replacement parts, refinishing, etc. 

Special awards 3 and 4 will not be given if the judges feel 
that no entry meets the criteria. 

Contest Guidelines. The OEC judges use the following 
scoring weights: 

A. [0-20 pts] General Appearance. Is item restored, 
cleaned, and generally presentable, or just "as-found"? 
B. [0-10 pts] Item Rarity. Not as important as authenticity, 
but it counts for the item to be relatively hard to find. 
C. [0-20 pts] Authenticity. How much of the item is 
demonstrably authentic and not modified? Documentation 
may be crucial. 
D. [0-20 pts] Documentation. Ads, journal articles, books, 
schematics, news clips, description of historical 
significance of the item all help. 
E. [0-20 pts] Entrant Effort. How much was done by 

National Capital Radio & Television 
Museum 

The National Capital Radio & Television Museum 
(www.ncrtv.org) is 20 miles from the Sheraton 
Washington North Hotel. The Museum will be open 
Friday ( 10 to 5) and Saturday and Sunday (1 to 5), if 
you would like to visit on your own. Brochures with a 
map will be available at the registration desk. 

entrant, based on item appearance and documentation? 
F. [0-10 pts] Qualitative Bonus. The bonus is based on 
judges' judgment and experience. 

Entries (except consoles) must be able to fit on a table and 
take up no more than 3' x 5' of table space. If your entry 
requires a display stand, you need to provide it yourself. No 
mountings may be fastened to the walls. Should the contest 
room fill to overcrowding, the contest officials reserve the 
right to limit the items submitted. 

MAARC's Auction and Flea Market Policies 

You may not participate in the auctions as a buyer or seller 
unless you are registered for the meet. For the main auction 
(Saturday) there is a minimum opening bid of $ 15 per item. 
Batch inexpensive items in box lots so that each lot will 
bring more than $ 15. Sell boxes of junk during the walk-
around auction Saturday morning. Items that (in the 
judgment of the auction officials) are unlikely to sell for 
at least $15 during the main auction will not be accepted. 
Please limit consignments to antique radio/TV/audio items--
no outboard motors! At the main auction, MAARC's 
commission for members is 10 percent of the selling price, 
with a minimum of $1 and an upper limit of $25. For non-
members the commission is 15 percent, with a minimum of 
$2 and no upper limit. Any item that does not reach its 
reserve (a minimum selling price) or any item that does not 
receive the $ 15 opening bid will incur a no-sale fee of $1 for 
MAARC members or $2 for non-members. While sellers 
may specify a reserve price, lest we inhibit bidding, we do 
not announce the reserve price, mentioning it only in cases 
where the last bid has nearly reached the reserve, in which 
case we give the highest bidder an opportunity to up the bid 
(or let the seller drop the reserve selling price). 

MAARC reserves the right to terminate consignment early if 
the number of items becomes too large to handle in the time 
and space available. Otherwise, consignment cut-off will be 
one-half hour before the start of the auction, at which time 
all paperwork must be turned in and all items tagged and in 
the pre-auction room. MAARC also reserves the right to 
limit the number of items consigned by one individual if the 
total number of items consigned is becoming too large. 

If you are the seller, do NOT leave the auction before all of 
your items are sold! If you consign an item that does not sell, 
and you leave before the end of the auction, the item 
becomes the property of MAARC and may be sold at a 
future auction, with the proceeds going to MAARC, or 
disposed of, as MAARC sees fit. III 

Registration Desk Hours: 

Thursday (20th): 6:30 to 7:30 p.m. 
Friday (21st): 6 a.m. to 2 p.m., 5:30 to 6 p.m. 
Saturday (22nd): 7 to 10:30 a.m. 
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On or prior to June 7, 2013, mail the upper part of this preregistration form, with your check payable to MAARC, to: 

Chris Kocsis 7315 Oriole Avenue Springfield, VA 22150-4302 
Phone 703-913-9143, email: chrisk33@cox.net 

Use a separate form for each registrant. You will NOT receive a registration confirmation in 
the mail. After June 7 just register at the conference. (But you will pay a higher price at the meet.) 

Spouses/children do not need to register. 

Item Fee Amount Enclosed 

MAARC member family registration mailed on or before June 7 
(MAARC member registration at the meet will be $20) 

$15 

Non-member family registration mailed on or before June 7 (Non- 
member registration at the meet will be $30) 

$20 

Registration (member or non-member) for Saturday ONLY $10 

Banquet tickets: Number of tickets [ ] (Tickets may $35 per ticket 
or may not be available at the meet.) 

Flea market spaces ( no assigned spaces) 
Number of spaces wanted [ 1 

$15 first space, $ 10 per 
each additional space 

Total enclosed. Make check payable to MAARC. 

Name   
(Print name neatly as you want it on your name tag.) 

Names of other family members attending  

Address 

Email Address 

City   State Zip Phone (  

Hotel where you will stay for RadioActivity 2013   

Send the upper part of this sheet to Chris Kocsis, address above. 

 Detach Here  
Return this lower part of the form (hotel registration form) to: (Hotel reservation cutoff date: May 20) 

Sheraton Washington North—Group Reservations 
4095 Powder Mill Road, Beltsville, MD 20705 
(800) 325-3535 or (301) 937-4422 

Early booking rates: Single or double: $89, plus 10% tax. Group: Mid-Atlantic Antique Radio Club, 
Special website: http://tinyurl.com/MaarcRA 

Name  Phone (  

Address   

City   State  Zip 

Arrival Date   Total # Rooms   # Nights   # People 

2-double-bed rooms   1-king-bed rooms   Smoking   Non-smoking   

Credit Card #   Expiration Date   

Cardholder Name 
Reservations require credit card number or one nights' deposit. 
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the anticipated B+ and ensuring that the choke does not 
smoke, sputter, or show leakage between the leads and 
the case. 

In any kind of measurement, one needs to be aware of 
what test parameters might affect the value. In the case 
of some chokes, the amount of DC current flowing 
through the winding can greatly affect the value of its 
inductance, because of core saturation. Soft iron 
chokes with air gaps in the core are called "swinging 
chokes" because the inductance varies widely depend-
ing on the amount of magnetic flux in the iron core. 
The figure on this page plots the inductance of a 
typical swinging choke (K) vs. current, as well as that 
of a Sampson choke (S) designed to provide nearly 
constant inductance over a range of current values. A 
typical swinging choke may vary from 5 to 25 Henries 
over the operating range of current. One should also 
consider the frequency at which a measurement is 
made. Most radio chokes are designed to provide 
filtering of AC ripple at a frequency of 60 or 120 
Hertz. Measuring the inductance of such a choke at, 
say, 1 MHz, therefore, is not a useful test of its ability 
to suppress power supply ripple. 

Determining the Inductance of an Unknown 

Choke 

If you can find a part number, that is the best bet, but 
let's assume there is no part number. What then? 

There are several ways to determine the inductance 
of a choke, all of which follow from standard 
physics. Using more than one method is always a 
good idea to double check the correctness of the 
answer you get. Before I retired, I worked at the 
National Institute of Standard and Technology, 
where precision measurements are the agency's 
business. The people who work there often say that 
if you measure something by two or more different 
methods and get the same answer within an accept-
able uncertainty, it gives you confidence that the 
numbers are correct. One of the difficulties in 
testing chokes is that it is not easy to rig up a source 
to supply a variable DC current while an AC signal 
from another source is applied. The methods below 
do not include a variable DC current and therefore 
measure inductance only at zero DC current. But, at 
least we can find an upper limit for the inductance. 

Method 1 — Bridge Method 

At a recent MAARC auction, a Heathkit R-L-C 
bridge with a manual sold for under $ 10. I have 

20 30 40 50 

seen General Radio bridges also sell for very 
reasonable prices. If you have access to a bridge, it will 
do a fine job of measuring the inductance of a choke. 
Just follow the instructions in the manual. It is useful to 
note the frequency at which the bridge operates, 
though. For a filter choke, the frequency of interest is 
60 or 120 Hertz, and if the bridge uses an AC signal at 
a very high frequency, that can adversely affect the 
accuracy of the inductance you measure. 

Method 2 — Resonant Frequency Method 

In the equations that follow, L is inductance in Henrys, 
C is capacitance in Farads, f is frequency in Hertz, I is 
current in amps, and V is voltage in volts. 

The frequency of a resonant circuit containing an 
inductor and a capacitor is given by 

f = 1 / [27ri(LC)] 

Solving for L, we get L = 1 / (27(02C 

To use this method, just put a capacitor in series with 
the unknown choke and connect them to the output of 
an audio frequency generator to find the resonant 
frequency. At resonance, current is at a maximum. 

As an example, I tested a NOS UTC toroidal choke 

Measured with 1.0 Volt effective 
applied to Choke Terminals 

I( — Apparent Inductance of poorly designed Choke 

1 - S --= Varation in Inductance with direct Current of -----
Samson 30. Henry Choke with one Volt 

A.C. impressed • 
 •   • 

'i• 
• 
• 
• 
K 

10 

• 

Milliamperes—D.C. 

60 

This graph (dashed curve) shows how the inductance of a 

swinging choke varies with DC current. It decreases from 

about 40 Henries at no current, to about 5 Henries a 60 
ma. The solid line is the inductance vs. current of a choke 

designed to provide more constant inductance, yet its 
value also decreases substantially at higher currents. 
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type HQA-17, which had a DC resistance of 800 ohms 
and a nameplate rating of 10 Henries at 9 ma DC. I put 
it in series with a 0.47 ¡IF capacitor and monitored the 
AC current through the choke while I varied the 
frequency of the audio generator output. The maximum 
current, which indicated resonance, occurred at 78 Hz. 
When those numbers are plugged into the equation, L 
turned out to be 9 Henries—a number close to the 
nameplate rating. 

Method 3 — Measure Current and Voltage 

The equation that describes the AC voltage across and 
current through an inductance is 

V/I = I [R2 +(2 nfL)2] 

(R is the DC resistance of the winding.) Solving for L: 

L = ( 1/2 It)'i[(V/I)2—R2] 

First measure and note the DC resistance, R, of the 
choke. Connect the choke to a source of low frequency 
AC voltage. Place an AC ammeter in series with the 
choke and an AC voltmeter across the choke. Run the 
desired current through the choke and note the voltage 
and current readings. 

If R is small compared to the impedance of the choke, 
this simplifies to L = V/377I when f = 60 Hertz. 

When I tried this method on the same UTC choke, at 
60 Hz, the inductance turned out to be 9.9 ohms— 
rather close to the nameplate value. 

Method 4 — Compare to a Known Resistor 

If a choke and a non-inductive resistor, whose value is 
R, are connected in series (by non-inductive resistor, I 
mean a carbon resistor, as opposed to a wire-wound 
resistor) we have 

VL = 27tfLI 
VR = IR 

Where VL is the voltage across the choke and VR is the 
voltage across the resistor. (This works only if the 
value of the resistor in series is large compared to the 
dc resistance of the choke. 

L = (VL/VR)(R/27rf) 

Doing this experiment at 60 Hz, with a resistor of 2300 

ohms, and an applied voltage of about 30 volts, the 
answer turned out to be 9.8 Henries. 

All three methods gave nearly the same answer, which 
is comforting. 

Testing Filament Transformers 

In any test applying line voltage or some fraction 
thereof to transformer leads, put a small fuse (maybe 
0.5 amp) in series with one of the primary leads, and 
either have a switch easily within reach that you can 
turn off, or a plug that can quickly be jerked out of the 
wall if something goes wrong such as a short develops. 

Again, before applying voltage, tape the leads to a 
wood or other insulating surface in such a way that 
they cannot pull away and short. 

Once you are reasonably sure that what you have is a 
filament transformer, testing it is straightforward. 
Connect the highest resistance winding to the output of 
a Variac. Monitor the primary voltage with one VOM 
and monitor the output (secondary) voltage with 
another. Slowly raise the voltages. It would be good to 
bring the primary voltage up to something slightly over 
the line voltage, say to 135 volts just to make sure the 
insulation can stand it. As with the chokes, make sure 
there is no voltage between any lead and the case. 

When you measure the secondary (filament) voltage 
with the primary voltage set for line voltage (say 115 
volts), keep in mind two things. First, line voltages 
today are higher (often 120-125 volts) than when these 
old transformers were new, so that increases the 
secondary voltage above the nameplate rating. Also, 
the open circuit voltage of a transformer will always be 
higher than the voltage under load. So, for example, a 
6.3-V filament transformer with no load on the 
secondary may actually measure 7 or 7.5 volts. 

Power Transformers 

If you have a power transformer that uses the standard 
color codes for leads, it is easy to determine which 
winding is which. If you come across an older one with 
strange colors or colors so faded that you cannot tell 
which is which, then you need to begin by separating 
the windings and measure the DC resistance of each 
winding. I like to use a piece of masking tape and label 
each wire, 1, 2, 3, etc. Touch one VOM probe to lead 1 
and then measure the resistance between that lead and 
each of the others. Then move the probe to each of the 
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Lead # 1 2 3 4 5 6 7 8 9 10 Case 

1 X co co 187 co co 90.4 co co co co 

2 X co oc co 5.4 oc co oc co co 

3 X co 0.6 co co 0.3 oc co co 

4 X co oc 97.0 co co co co 

5 X co co 0.3 co oc oc 

6 X oc co co oc co 

7 X co co oo co 

8 X co oc oc 

9 X co oc 

10 X oc 

Table 1. DC resistance readings in ohms between leads on the Stancor power transformer used in the example 

in the text. Entries to the left and below the diagonal row of X's are blank because they would be the same as 
the corresponding readings opposite the diagonal. 

other leads and do the analogous thing. Record the data 
in a table such as the example on this page. 

The high-voltage secondary winding will have the 
highest DC resistance by far ( 150 to 250 ohms is 
typical). If it has a center tap, half of this resistance 
will appear on each half. 

The filament windings will have very low resistances 
(typically, a fraction of an ohm). The primary winding 
will have a larger resistance than the filament wind-
ings, (probably a few ohms), but considerably lower 
than that of the HV secondary. 

Now and then you may find a lead on a transformer 
that does not appear to be connected to anything else. 
If so, there are two possibilities: 

• It is a lead that has broken off inside the case. 
• It is an electrostatic shield (usually grounded) 

By examining the tabular data, it is easy to determine 
which leads correspond to which windings. 

I confess that in the example I cite here, the trans-
former leads actually were color coded, so it was 
simple to determine which was which, but I pretended 
I was color blind and had to do the detective work. I 
also found a Stancor part number on the transformer 
and so I could have looked up its specs rather than 
have to make these measurements. 

In the example here the highest DC resistance ( 187 
ohms) is between leads 1 and 4, so that must be the 
high-voltage winding. The readings between pin 1 and 
7, and between 4 and 7, are nearly equal, and 
approximately half of the resistance of the total HV 
winding, which means that lead 7 must be the center 
tap of the high-voltage winding. 

The next highest resistance (5.4 ohms) is between leads 
2 and 6. That must be the primary winding. 

Between leads 3 and 5 there is a resistance of 0.6 
ohms, and between leads 3 and 8, and also between 5 
and 8, there is a resistance of 0.3 ohms (half of the 
total). That indicates that leads 3 and 5 must be a 
filament winding, with lead 8 being the center tap. 

Between leads 9 and 10 there is a slightly lower 
resistance of 0.5 ohms, and that suggests another 
filament winding. 

All other measurements between windings are open 
circuit, and even on the 20-megohm scale of my VOM, 
there is infinite resistance between every lead and the 
transformer's case. 

Now that the primary, HV, and two filament windings 
have been identified, it is a simple matter to connect 
the primary to the line voltage and measure the 
voltages on the secondaries. In a perfect transformer, 
the resistance of both halves of the HV secondary 
should be identical In this case, the resistance of one 
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half was 90.4 ohms, and the other, 97.0 ohms. That 
is less than a ten percent difference, yet it is large 
enough that I might wonder whether there could 
be some shorted turns on the half of the secondary 
winding with the smaller resistance. 

When I applied line voltage to the primary and 
measured the secondary voltages, I got the 
following results, representing the unloaded output 
voltages: 

HV secondary — red leads #1 and 4, with red/ 
yellow center tap lead #7  
Measures 285 volts each side of the center tap, 
total 570 volts 

(In spite of the difference in DC resistance of the 
two halves of the HV winding, the voltage 
measured the same on both sides of the center tap.) 

Audio output transformers from my junkbox. The most 
important thing to check is the turns ratio. 

6.3-volt filament winding — green leads 3 and 5, with 
green/yellow center tap lead 8  
Measures 3.7 volts each side of center tap, total 7.4 
volts 

5-volt rectifier filament winding — yellow leads 9 and 
10 
Measures 5.9 volts 

To check these results, I looked at the Master Catalog 
page for Stancor and found the following specs for 
this transformer: 

• HV winding (red): 260 — — 260 volts at 90 ma. 

• Rectifier filament winding: 5 volts @ 2 amps 
• Filament winding: 6.3 volts at 3 amps 

The voltages I measured were all higher than the 
catalog specs, but that is understandable because the 
transformer was probably designed for 110 or 115 
volts on the primary whereas my line voltage on the 
day I did the test was 123 volts. Also, these secondary 
voltage readings are no-load voltages, and they would 
drop somewhat if the windings were supplying the 
rated currents. I can conclude that I have successfully 
determined the specs of this transformer. 

Determining the current rating of a particular winding 
of an unknown choke, filament transformer, or power 
transformer is somewhat of a guessing game. Here is 
one approach: After determining that you have, for 
example, a power transformer with two secondary 
windings, and you have measured the open circuit 

voltages of the secondaries with the primary 
energized at 115 volts, check old catalogs (Stancor, 
Thordarson, etc.) to locate a transformer with similar 
winding voltages and similar core size. Chances are, 
the current ratings of your transformer will be about 
the same. 

Another approach is to place varying sized power 
resistors across the winding, starting with a high value 
resistor, and gradually decrease the resistance, which 
increases the current, until the transformer begins to 
feel slightly warm to the touch. 

For example, a typical radio power transformer high-
voltage secondary will probably have a current rating 
somewhere between 50 and 200 ma. By using Ohm's 
Law, and knowing the open-circuit voltage, you can 
calculate the value of resistance that would draw, say 
50 ma. (Use a resistor with a sufficiently large power 
rating that it will not overheat.) Put that resistor in, 
energize the transformer, measure the current, and let 
it sit for a while. After some time, if the transformer 
still feels cool, then drop the resistance a bit and re-
measure the current. After a while, if the transformer 
still feels cool, the drop the resistance a bit more and 
again check for temperature. When you feel the 
transformer getting very slightly warm, that tells you 
that current value is too much. When all of the 
windings are loaded, they will all produce heat, and 
the transformer will get considerably hotter than when 
just one winding is supplying current. Also, when the 
chassis is enclosed in the cabinet, and when hot tubes 
are next to the power transformer, it will get even 

(Continued on page 15) 
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George Washington Pierce 
Distinguished Professor of Radio Technology 

BY BRIAN BELANGER 

George W. Pierce is a man who contributed much 
to radio technology. He is probably best remem-

bered as the inventor of the simple crystal-controlled 
oscillator, a device that was widely utilized in radio 
technology with little modification until the modern era 
of digital synthesis. Crystal-controlled oscillators en-
abled broadcast transmitters to stay on frequency. 

Born in Texas in 1872, Pierce spent most of his career 
teaching physics at Harvard. He received bachelors and 
masters degrees from the University of Texas, and then 
another masters degree, and a Ph.D. from Harvard (in 
1900). His book, Principles of Wireless Telegraphy, 
published in 1910, was one of the first college 
textbooks on the subject of radio technology to be 
published in the United States, and was one of the first 
books to discuss modulation. His second book, Electric 
Oscillations and Electric Waves, was also widely read. 

He retired from Harvard in 1940, after having been the 
director of the Cruft High Tension Electrical Labora-
tory for a time, as well as chairman of the Department 
of Astronomy and Physical Sciences from 1927 to 
1940. 

He began teaching wireless courses at a time when that 
subject was brand new. It was reported that his students 
loved him. 

Harvard's Pierce Hall was named after him. During 
WWI the Navy took over Pierce Hall to train Navy 
radio operators. After the war, the Navy continued to 
send officers to the Cruft Laboratory for graduate 
studies. Submarine detection was an important area of 
research, and Pierce was involved in the development 
of early hydrophones. 

Pierce was a member of all the major professional 
societies of the time that had any involvement in radio 
technology, and was president of the Institute of Radio 
Engineers from 1917 to 1918. IRE awarded him their 
Medal of Honor in 1928 "for distinguished services in 
radio communication." 

When he was awarded the Franklin Medal in 1943, the 
award cited his important work in areas such as: 

• Crystal detectors 
• Antenna radiation 
• Mercury vapor tubes (forerunner of the thyratron) 
• Sound on film 
• Submarine detection 
• Piezo-electric oscillators 

Pierce was awarded over 50 patents. He died in 1956. 

Sources 

Orrin E. Dunlap, Jr., Radios' 100 Men of Science (New 
York: Harper & Brothers, 1944) 

F. S. Saunders and F. V. Hunt, "George Washington 
Pierce, a Biographical Memoir," Biographical Memoirs, 
Volume 33 (Washington, DC: National Academy of 
Sciences, 1959) 

Harold Westman, Editor, Radio Pioneers 1945, 
(Bradley, IL: Lindsay Publications, 2006) 

Wikipedia: http://en.wikipedia.org/wiki/G._W._Pierce um 

Radio Age • April 2013 Attend RadioActivity 2013, June 20-22 page 13 



Ti,ot its 
Website Upgrade: Carlos Lazarini is a 
relatively new member of MAARC, but 
he wasted no time in volunteering to 
help. He has been busy designing a 
snazzy new website for the club. By the 
time this issue reaches you, it should be 
on line. Check it out at www.maarc.org. 

RadioActivity Costs: Look at the costs 
of attending RadioActivity in June. (See the blue 
insert.) Compare those figures to what most other radio 
clubs charge for their conventions. You will see that 
our prices are very reasonable. 

Successful Membership Campaign: During January, 
February, and March, the National Capital Radio & 
Television Museum and MAARC jointly ran a special 
membership offer. If you were a member of either 
organization, you could join the other for the 
discounted price of $20 per year. Both organizations 
grew their memberships thanks to this campaign. 

The August Meeting: At the monthly meeting this 
August the "entertainment" will be somewhat unusual. 
We are encouraging members to think about their 
favorite radio. Suppose your house was on fire and you 
could save only one radio. Which one would it be? 
Why? We are asking members to think about this 
question and volunteer to bring that radio to the 
meeting and tell the members why it is so important to 
you. We anticipate that we will have more members 
offering to do so than time will allow, so we are asking 
those willing to participate to email President Eric 
Stenberg and tell him which of your radios you would 
propose, along with a brief story about why it is special 
to you. After we see all the proposals, we will select a 
representative sample of the ones considered most 
interesting. 

Display Table: For more than a year, the club has had 
a display table at each monthly meeting. Members 
have been encouraged to bring interesting items for 
display. In past months, a particular year has been the 
theme, for example, everyone might be encouraged to 
bring a 1948 radio. Starting with the August meeting, 
the display table will have a non-year theme. The 
display theme for August will be antenna kits and 
antenna accessories. If you have a Philco antenna kit in 
its original box, bring it. If you have a very unusual TV 

rabbit ear, bring it. The year does not matter, but we do 
like to see unusual items! 

Joe Meagher Honored: MAARC board member, Joe 
Meagher, was recently named 2012 Volunteer of the 
year at the National Electronics Museum in Baltimore 
(www.nationalelectronicsmuseum.org).. He serves on 
that museum's board, its collections committee, and 
helps out in multiple ways. Congratulations, Joe! 

Volunteers Needed: Speaking of volunteers, the 
National Capital Radio & Television Museum 
(www.ncrtv.org) could use a few more volunteers. 
Docent duty (showing visitors around the museum, 
helping with fundraising, picking up donations (if you 
have a pickup truck or van), helping organize books 
and magazines in the library, are examples of where 
you might help. It is fun and rewarding! If you are 
interested, contact Brian Belanger (301-258-0708, or 
radiobelanger@comcast.net). 

Wonderful Websites: Today there are so many 
marvelous websites containing helpful free information 
for those of us in this hobby. Examples: 

www.americanradiohistory.com has an unbelievable 
amount of digitized material available. For example, 
you can find early radio magazines like Radio News, 
and even RCA Broadcast News magazines and RCA 
catalogs. 

http://books.google.com is Google's website for 
thousands of digitized rare books. The article about G. 
W. Pierce on the previous page mentions his 1910 book 
Principles of Wireless Telegraphy. That books is 
available free on Google's website. Many other early 
wireless books can also be found there! 

Want to have1920s music playing through your 
Atwater Kent radio? No problem! The two websites 
below provide a treasure trove of free vintage music: 

http://www.loudcity.com/stations/rad i o-d ism tike 

http://www.loc.gov/jukebox/ 

Maybe you would like to learn or practice Morse code. 
Again, no problem. Check out this website: 

http://aa9pw.com/morsecode/ 
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Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 

For Sale: Giving up a great hobby - following for sale: 
Watterson radios, forty-seven different models, including 
one on loan to Texas State Museum. If all sold to one buyer, 
$15 each. If sold individually, $35 to $65 each. Crosley 
Model 124 Playtime grandfather clock radio in good 
condition - $300. Zenith Model 7S-363, $ 190. Other radios 
too numerous to list, inquire at ronnmeg@sbcglobal.net or 
210-497-3967. Ron Manning, San Antonio, TX. 

For Sale: Two rare Mid-Atlantic Antique Radio Club 
wristwatches, from early 1990s (one male, one female), 
includes club name & logo (only 12 were made in all), fine 
cosmetic & working condition. Also, "Dante" (plate 604) & 
"Lunalit" (plate 612) transistor radios pictured in Bunis & 
Breed's Collector's Guide To Novelty Radios, fine cosmetic & 
working condition (only ones known; pictures in book are of 
my sets). Also, original print of Edison standard phonograph, 
play cylinders, stereoscope,etc., in 27 x 23-inch fine wood 
frame, hand-signed (with paper certificate included) by artist 
James Tardy. Best reasonable price for any and all! Wanted: 
Bedside table for my 1939 Stewart-Warner radio-bed set 
combination. Wood, waterfall top, drawer at top opens by a 
fold-out metal ash tray, bottom cabinet door with metal 
handle with orange plastic dowel insert (might be missing). 
Gerald Schneider, 3101 Blueford Road, Kensington, MD 
20895-2726. Tel: 301-929-8593. 

For Sale: New! Accurate reproduction of Zenith wood 
knobs. Rubber grommets, washers, and repro knobs for 
major brands and others. Rubber feet and chassis/motor 
supports for RCA 45 players. CD's, DVD's of early radio 
courses and books. Some TV knobs for Pilot and Motorola. 
Masks for Motorola VT71, VT73. (586) 876-9802, 
www.RenovatedRadios.com. 

SAMS PHOTOFACTS: At the National Electronics 
Museum in Linthicum, MD, there are two cabinets (30 
linear feet) of Sams Photofacts. Some folders are missing. 
The entire collection is available free of charge. The 
recipient must arrange transportation. 410-765-9617 
NEMUSEUM@GMAILCOM. 

Wanted: For my Crosley console Model 1126WE I need 
the round escutcheon along with its glass dial cover, as well 
as all five knobs. The diameter opening for the escutcheon 
measures 7-1/2 inches. Joe Bentrovato, 84 E. Munson Ave., 
Dover, NJ 07801. (973) 361-7392. E-mail: 
ibentrovatemsn.com. 

(Transformers and Chokes—Continued from page 12) 

hotter. So, in this kind of test, if any one winding 
causes the transformer to feel slightly warm, it is 
drawing too much current, and the rating of that 
winding should be assumed to be less than that value 
of current. I would judge the current rating to be 
maybe 25 percent less than the current value where 
you begin to feel warmth. 

Of course the final test is to put the transformer into 
the radio and let it play for a while. If the transformer 
feels too hot, you are probably overloading it. 

(It is always a good idea to put a small fuse in series 
with the power transformer primary to protect the 
transformer.) 

Audio Output and Interstage Transformers 

In the case of audio transformers, the principal 
parameter about which we care is the turns ratio. If 
you are seeking to replace an audio transformer, and 
you know what impedance levels you are matching, 
use the formula on page 4 to determine what turns 
ratio is needed to provide the correct match. As 
noted, measuring the turns ratio is a simple matter of 
applying a low level AC signal (1 kHz would work 
fine) with your audio generator and measuring the 
primary and secondary voltages. 

If the transformer is one of those universal output 
transformers with multiple taps on the secondary, 
there is a good chance you will find a turns ratio that 
meets your needs. 

Used transformers sometimes have a rusty case. If so, 
it is a nice touch to remove the outer case, sand it, 
and paint it with black gloss enamel to make it look 
more attractive. 

Have fun checking your used transformers and 
chokes! • 
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214 AUTO**SCH 3-DIGIT 220 
Bruce Shetrone 
1600 South Eads Street Apartment 836S 
Arlington VA 22202-2991 

MAARC yot.tr anLevbsot Pt r! 
Sun., April 21 

Sun., May 19 

June 20-22 

Sun., July 21 

MAARC meeting at the Sully Station Community Center, 
Centreville, VA. See map below. Tailgating at 11:30, meeting at 
1:30. Speaker: Ed Lyon on Antennas—Launching and Collecting 
Radio Signals. Display table: 1960s radios. 

MAARC meeting at the Davidsonville Family Recreation Center. 
See p. 2 for map and directions. Tailgating at 11:30, meeting at 
1:30. Speaker: Henry Lee, Ill, on auto radio history. Display 
table: pre- 1920s radios. 

RadioActivity at the Sheraton Washington North Hotel, Beltsville, 
MD. See blue insert pages for details. 

MAARC meeting at the Davidsonville Family Recreation Center. 
See p. 2 for map and directions. Tailgating at 11:30, meeting at 
1:30. Speakers: Domi Sanchez and Carlos Lazarini, on MAARC's 
new website, plus an open forum and N 

social media discussion. Display table: 
Antenna kits and accessories. 

Websites:  
Upcoming hamfests 

www.arrl.org (click on hamfests) 
National Capital Radio & Television Museum activities 

www.ncrtv.org 
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