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NOTES ON NOTEWORTHY CROSLEYS 
BY ED LYON 

When Crosley became the theme for our next big radio meet, RadioActivity 2008, I dug out my college-days 

notebooks and looked to see i f I had serviced any Crosleys. (I had always thought I remembered one enor-

mous radio that I worked on that was a Crosley.) Well, I did, about thirteen of them over a two year period. 
All but three of them were standard five- or six-tube sets, and more than half were ac-dc All-American fives. 
But three were really unusual. 

SOME years ago, ARCA held their annual summer 
meet in Cincinnati, and we had a nice talk by a 
Crosley expert who told us about the great Crosley-

owned half-megawatt WLW transmitter. I brought along 
my old radio repair notebook from John Carroll University 
(Cleveland, Ohio) because it had notes relevant to repair of 
a huge Crosley "WLW" radio from 1937, for which I could 
find no Rider reference at the time, so I had to trace most 
of the circuit. I never got a chance to talk about the WLW 
Special, except to several ARCA members who asked 
about the big looseleaf notebook. 

That old notebook is now a loose pile of yellowed pages, 
but I looked through the pile to see if there were any other 
Crosleys in my repair history. Plenty were found, but few 
were interesting. For the common ac-dc models I simply 
noted what I had to replace and how long it took to make 
the repairs. In those days ( 1950-51) we didn't do a 
complete re-capping because many of the old paper caps 
were still good — and some were better than the new stock 
we were buying. Those were the early days of ultra-thin-
foil and "metallized" paper caps, and they had some early 
corrosion problems that made their choice, because of their 
compactness, not such a good idea, especially when you 
had to repair someone's radio for the second time. 
Electrolytic recapping, however, was commonplace, just as 
it is today, the main difference being that the new 
electrolytic capacitors of 1950 were bulky and expensive, 

and one couldn't get by with a few bigger-than-called-for 
capacities like you can today, because there was a problem 
cramming large-capacity units in some of the small spaces 
available. 

The unusual Crosley radios I worked on numbered only 
three, and the biggest I'll leave for last — the monster 
WLW-Special. The first unusual radio, though, was what I 
called at the time a "J" model. During the mid- to late-30s, 
Crosley began getting complaints from individual 
customers and from corporations who had bought ac-dc 
radios that had "hot" chassis. People were getting shocks 
from handling the radios in too casual a manner, like 
outdoors at a backyard picnic, usually with the radio fed 
from a long extension cord. I can recall an article in the 
Cleveland paper of a parking lot in which the proprietor 
was selling Christmas trees, and he had a string of lights 
(ordinary 60-watt bulbs) stretched across the lot for 
evening sales. One of the lamps was replaced by a screw-
in receptacle for a two-prong power plug — a very common 
setup at the time. In the receptacle the guy had plugged in 
a cheap ac-dc radio so he could play music for the 
customers (and listen to football games). Well, the radio 
fell off the little table he had there, and when he picked it 
up he got a terrific shock, so he wrote a nasty letter to 
Powel Crosley, and he got an apologetic letter in reply, or 
so the article claimed. 

(Continued on page 3) 
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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 $20 per year in the US, $30 in Canada, and $45 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. I, No. 1 
(August 1984) and most issues of Radio Age from Vol. 1, No. 1 
(October 1975) are available for $2.50 each, postpaid, from the 
Membership Chair. Make checks payable to MAARC. 

Submissions to Radio Age are welcomed. Typewritten copy is 
preferred to handwritten. Articles should be submitted in PC 
format via email attachment or CD-ROM in ASCII (such as 
WordPad), MS Word (Windows), RTF, or Word Perfect 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. MAARC is currently 
seeking a new meeting place. The July, August, and September 
meetings will be held at the Davidson Family Recreation Center 
in Davidsonville, MD. Best routing is: US 50 to MD 424, then 
south to MD 214 (Central Ave.), then west only 0.6 mile to 
slight left onto Queen Anne Bridge Rd. Then 1.1 miles to the 
Rec. Center on your left. 

Map — Davidsonville Family 
Recreation Center (not to scale) 
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(Continued from page 1) 

The Underwriters 
Laboratories refused to 
put their seal on many of 
these hot-chassis radios 
during the post-war 
period, and at the same 
time, they ran ads in the 
paper warning people to 
watch for the UL seal of 
approval. Crosley, and 
most other radio manu-
facturers, took heed, and 
made a line of radios that 
had the chassis isolated 
(by a capacitor) from the 
power line. Crosley 
appended a "J" ahead of 
the model number for 
several series of these 
radios. The non-J 
models presumably still 
had hot chassis. One 
problem was that some 
radios had many ground points in their circuits, and most 
were soldered directly to the chassis at the closest available 
spot. Conversion of the design to lift all these "grounds" 
and connect them to a bus carefully insulated from the 
chassis was just too difficult, calling for many components 
that had to be further compacted in order to fit. 

The Crosley I got in for repair was a Model J5539. The 
symptoms were simple — the radio was dead, no pilot lamp 
glow, no sound when plugged in and turned on. I saw the 
tube lineup on the bottom label, nearly an All-American 
five, 12SK7, 12SQ7, 50L6, 35Z5, and the old-fashioned 
12A8 spoiling the All-Americanism. Probably a bad tube. 
I took off the fiber back panel and removed the tubes. The 
tester showed the 35Z5 as having an open heater, so that 
was the problem. I put the tubes back in the set and 
replaced the 35Z5, and the radio started to hum loudly, the 
35Z5 heater glowed especially brightly, and the pilot lamp 
did not glow, so I switched it off and figured a filter 
capacitor had shorted, which overloaded the lamp, then the 
tube heater, in that little 7-volt section between pins 2 and 
3, a fairly common problem in ac-dc sets. 

But what was this I saw in the radio - a power transformer? 
What was this big (well, big for a little ac-dc set) 
transformer doing in here? I got out the Rider index and 
found the set, flipped open the volume, and there it was, the 
Model J5539 (as reproduced in Fig. 1), a full-fledged ac-dc 
set, but fed from an isolation transformer built into the 
radio. I had never seen anything like it before. Or since, 
either. Most J-models simply had the chassis separated 
from the power line, but this set had the B- bus firmly in 
touch with the chassis, but the whole radio was being fed 

from what looked like a 25- or 30-watt isolation 
transformer. "What a great idea," I thought, "Wonder why 
all the radio makers don't do this!" The answer was clear — 
cost. Here, though, apparently Crosley had already 
invested in the production design of the non-UL version, 
Model 5539, and found that the conversion to UL-
approved would not be easy, with all those soldered-to-
chassis connections to break and re-make to an isolated 
bus, so they obtained cheap 1:1 transformers good for 
about 200-250 milliamperes maximum current, and added 
them to the chassis. Done. 

I replaced both electrolytic capacitors, the 35Z5 and the 
#47 pilot lamp, dusted out the chassis, and wiped the case 
with a waxy terrycloth I kept on the bench, then rubbed it 
down to a nice gloss. The total ran $3.75. 

I worked on a different Crosley J-model a few months 
later, in July of 1950. This was a i-819, appearing to be a 

(Continued on page 8) 
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A CURIOUSLY STRONG FM CONVERTER 
by Ed Lyon, (with thanks to Joe Sousa for fine material) 

When most antique radio collectors are faced with the problem of what to do with one of those early FM radios, 

they often think of ways of getting the modern FM band squeezed down into the radio, so it might play something 

once again. When it is the collector who is the antique, the thoughts run along the lines of vacuum tubes and 
such. But when a young MT-type engineer is the collector, and the radio is the antique, he immediately thinks of 
FETs and modern ways of doing the job. Heres' the issue. 

OE Sousa, president of the Meissner Men's Club 
(MMC) had a problem. (He actually has another 
problem if a Meissner fan who is of the female per-

suasion joins the MMC, for then he has to change the name 
of the club, or something worse.) His problem was that he 
had found a nice FM radio that dated back to the first days 
of commercial FM, and it covered the old FM band, where 
there are no signals worthy of hearing. That band occupied 
the former television channel one, down in the 40-50 MHz 
regime. Of course, since Joe heads the MMC, it had to be a 
Meissner radio, or, more exactly, a tuner, Model 9-1047, 
whose front view is shown as Fig. 1. As Joe describes the 
tuner, it is clearly unlike the Rider rendition of a Model 9-
1047A in Meissner 14-1, which is a quality power-
transformer-driven set. Joe's has an ac-dc tube comple-
ment, but as we'll see later, this is of little importance here. 

Now, it would be fairly easy to build a little converter box 
to convert a 10-MHz section of the modern FM band down 
to 40-50 MHz so that the tuner thought the signals were in 
its band, and would tune properly. In fact there are two 
ways of doing it "easily." 

One way is to make a local oscillator running at a fixed 138 
MHz output, and add a mixer. The incoming signals in the 
modern FM band (88 to 108 MHz) are developed on, say, a 
dipole antenna, and enter the mixer, are mixed with the 
138-MHz oscillator signal, and produce mixer products at 
the sum and difference frequencies, 226 to 246 MHz (sum) 
and 50 to 40 MHz (difference). The difference is the part 
we want, but it is backwards, so that the stations down 
around 88 MHz will tune in around the 50 MHz end of the 
tuner dial, and the signals at 98 MHz will come in at the 
40-MHz end. No FM stations above 98 MHz will be heard. 

Picking a different external local oscillator frequency, like 
148 MHz, would allow tuning in the rest of the stations, 
from 98 MHz to 108 MHz, again backwards on the tuner 
dial. So, a clever person could make a dual-frequency local 
oscillator unit plus a mixer, and with a flip of a switch, 
could choose the upper half or lower half of the modern 
FM band, and use the tuner, intact, except for the dial mark-
ings. I suppose a new dial face could be designed, or a 
plastic overlay with new numbers drawn on it could be 
placed in back of the Meissner dial-glass. But the new dial 
will look backwards, with the higher frequencies on the 
left, because of this method of mixing the signals, in which 
the local oscillator is the minuend and the incoming signal 

Figure 1. Front view of Joe's Meissner 9-1047 tuner. 

is the subtrahend. (Slight pause here, to allow some read-
ers to scramble for their old arithmetic books.) 

Another way is to put the local oscillator at a lower fre-
quency, use the modern FM signals as the minuend, and 
avoid reversing the band. The local oscillator will now be 
fixed at either 48 MHz or 58 MHz. With the local oscilla-
tor set to 48 MHz, the incoming signals from 88 MHz to 98 
MHz will mix with the local oscillator signal to form 40 to 
50 MHz, which is what the Meissner tuner would like to 
see. Of course, a mixer is ambivalent about adding and 
subtracting frequencies, and makes the sum signal as well 
as the difference, so the output will also be 136 to 146 
MHz, which will not be accepted by the tuner, and will be 
ignored. But something that will not be ignored is any in-
coming signal which will mix either additively or subtrac-
tively, with that 48-MHz local oscillator signal, to produce 
something between 40 and 50 MHz. This could be a signal 
between 2 MHz and 8 MHz, so we will have to be careful 
that our FM antenna does not accept signals in this region 
of the spectrum. And, of course, we will have to make this 
local oscillator operate at two frequencies, selectable by a 
switch, whose frequencies are the aforementioned 48 MHz 
and one that is 10 MHz higher, at 58 MHz. This will allow 
tuning in signals from 88-98 MHz on one switch setting, 
and 98-108 MHz on the other. We will need to make up a 
dial cover plastic, too, but at least it runs from left to right, 
like any red-blooded American. 

(Continued on page 5) 
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(Continued from page 4) 

But there will be a serious problem. With the local oscilla-
tor running at 48 MHz (low band setting), the tuner will be 
blocked as it is tuned anywhere near the old "48" spot 
where 48 MHz signals used to be accepted. The blockage 
will be caused by the local oscillator signal coming straight 
through the mixer. Clever designers might try to make a 
so-called balanced mixer, which is supposed to prevent the 
local oscillator signal from passing through the mixer to the 
output. But, mixers are inherently nonlinear devices, which 
is why they make signals at frequencies that are not present 
in either of the inputs, the incoming FM signal spectrum on 
one hand, and the local oscillator on the other. If they were 
linear, they wouldn't work (and Armstrong would be an 
unknown, today). As nonlinear devices, they like to pro-
duce harmonics, signals at twice, three times, four times, 
etc., their basic fundamental frequency. But twice 48 MHz 
is 96 MHz, and that is within the band we are trying to re-
ceive, 88-98 MHz. So when the dial, now nicely marked 
from 88-98 MHz, nears 96 MHz, the local oscillator sig-
nal's second harmonic will come surging through, blocking 
the tuner completely. Any FM stations near that frequency 
will not be heard. You readers with math training will rec-
ognize that the spot where 96 MHz signals can be heard is 
the same spot where the old dial was marked "48," so it's 
the same problem as we had before we cleverly put in the 
balanced mixer. In the upper band switch setting, with the 
local oscillator now running at 58 MHz, its second har-
monic will be at 116 MHz, which is outside the FM band, 
and shouldn't block any FM stations. 

The second harmonic local oscillator signal component 
may cause other problems, though, mixing with signals up 
in the 136-146 MHz area (low band switch setting) or 156-
166 MHz (high band), both of which also produce a 40-50 
MHz output that the tuner accepts. Up here are aircraft sig-
nals and a ham band, so we shouldn't be surprised to hear a 
local ham or navigation signals interrupting our FM music. 

But these methods are direct and have some problems, as 
we have seen. Joe Sousa's method is so very Meissner-ish, 
instead. Remember from some earlier Radio Age "Tidbits" 
squibs that the Meissner Model 8C tuner was unusual in 

Figure 2. Joe Sousa's Altoid-
box FM converter, that con-
verts a part of the 88-108 FM 
band to the old band, 40-50 
MHz. 

that its local oscillator operated at approximately half of the 
usual frequency (it actually ran at 38.75 to 48.75 MHz), and 
was injected twice in succession, once to bring the incom-
ing spectrum down to around 49-50 MHz, and the second 
time to the final 10.5 MHz, very nearly the universal FM 
intermediate frequency. Joe reasoned that this old Model 9-
1047 FM tuner had a local oscillator that operated at about 
35.7 MHz to 45.7 MHz, and this was fairly close to what 
the Model 8C used. Thus, thought Joe, we might copy the 
Model 8C method. 

So Joe built a small converter, in an Altoids ("Curiously 
Strong Peppermint") tin (Fig. 2), that "borrowed" a sample 
of the Meissner tuner's local oscillator signal and mixed it 
with the incoming FM spectrum before sending it on to the 
tuner, where it would naturally be mixed again with the 
tuner's local oscillator signal. Any output from this second 
mixing operation that falls into the W acceptance band (and 
that was 4.3 MHz in those old FM tuners) will be heard in 
the tuner output. Let's do the simple math and see what 
happens. 

The incoming signals enter Joe's Altoids-box mixer, where 
they are mixed with the tuner's local oscillator signal, 
which Joe has sneaked into the Altoids box via a wire that 

(Continued on page 6) 

FOR THE RECORD 

The January meeting of the Mid-Atlantic Antique Radio Club was held at the Davidsonville site in weather that 
was not ideal, by any standards (cold, icy), but the turnout was very good (about 55 members). Fleamarketing 

was weather-limited, but the auction made up for it, netting approximately $ 145, which includes donations and 
commissions. The presentation was a short educational film produced by Chevrolet in 1937 showing how 

broadcast radio worked, from microphone to speaker. Very few capacitors were bought, this time, indicating 
that some of us who do repairs find it too cold in the garage. 
The February meeting, also held at Davidsonville, had a different presentation, this one on rare transistor radios 

by Paul Farmer. It followed a spirited Show-N-Tell that was capped by Jim Wilson showing his New-In-Box 

pith-helmet-mounted two-tube "radio from Mars." This was no home-brew. The auction and capacitor sales 
netted approximately $450, of which $31.50 was for capacitors, and $289 derived from Needleman Collection 
sales. 
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(Continued from page 5) 
borrows some of the local oscillator signal from the cath-
ode of the tuner's local oscillator tube. The output of this 
mixer then exits the Altoids box and enters the tuner, 
where it mixes again with the local oscillator signal. 
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Figure 3. Joe's 
schematic dia-
gram. 

Well, let's say the tuner is set near the bottom of the dial, 
to 41 MHz. The Altoids mixer has to produce a signal 
near 41 MHz in order for anything to come out of the 
tuner. The local oscillator signal fed back to the Altoids 
box was at 36.7 MHz. So the input to the Altoids box 
must have been at 77.7 MHz. Ihnnun, no signals there. 
Lets move up the Tuner dial a bit, say, to 45 
MHz. Now the acceptable input to the Al-
toids box must be at 85.7 MHz, because the 
local oscillator is now running at 40.7 MHz 
Hey, we're getting close to the FM band. 
Move the tuner up a bit farther, to 48 MHz, 
and the acceptable input is at 91.7 MHz. We 
are getting encouraged, because we're well 
in the FM band now. 

Joe's Altoids box converter, to sum it up, 
allows listening over a 18 MHz span, includ-
ing the portion of the FM band from 87.9 
MHz to 95.7 MHz, by tuning the old Meiss-
ner tuner from 41 MHz to 50 MHz. The part 
of the Meissner dial below 46.1 MHz is of 
little use, but the method is elegant. By us-
ing two Altoids boxes, I'm sure Joe can 
come up with another conversion stage that 
allows tuning in the whole FM band, be-
cause the real beauty of his system is that the 
10-MHz of original tuner band coverage is 

converted to 20 MHz-worth of FM band input by virtue 
of the double conversion. The schematic of the Joe-
Sousa-Altoids Converter Kluge (J-SACK) is shown in 
Fig. 3, drawn right on the Altoids lid. Note that Joe used 
a dual-gate FET as the mixer stage, and borrowed some 
a-c voltage from the tuner so he could rectify and filter it 
to get power to feed the FET. This a-c voltage was ob-
tained by tapping into the series heater string of the tuner, 
at the last tube in the string. Thus he got about 12 volts 
ac for his power supply. 

There are a few problem areas in Joe's setup, however. 
When you tap into a series string of heaters like that, the 
tube across which you secure your voltage better not ever 
burn out, because then you have the full heater supply 
voltage ( 120 volts) available for your FET, and I'm sure 
the FET supply rectifier and filter capacitor will pop, as 
well. The other problem is the tube lineup that Joe has 
indicated on his top-chassis-view picture (Fig.4). Here 
he shows a 6SJ7 tube in there, which I hope is a misprint, 
and should read 12SJ7. That way all the tubes draw the 
same heater current, 150 tnA. With the tube lineup 
shown, the tuner might appear to be an ac-dc hot-chassis 
deathtrap, but it does have an isolation transformer 
tucked inside the case, a great safety measure. 

Joe indicated in an e-mail message that another of the 
Meissner Men, Andy Mitz, has put together a different 
circuit for converting the modern FM band down to the 
40-to-50-MHz band available on these old FM radios. 
Maybe Andy can write this editor and we'll get it in print 
for those who want to hear those old radios play on their 
FM bands, but Joe's circuit here can't be beat for simplic-
ity, and it does cover the classical music and "Car Talk" 
end of the FM band. 
•••• 

IUAIE2LLS d U UL, 

••••••••Mare 

Figure 4. Layout of the Meissner 9-1047 chassis. We think the 
6SJ7 should be a 12SJ7, however. 
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PRESIDENT'S REPORT 

The state of MAARC's health is excellent due to the 
fine work of your board of Directors. For nearly 15 
years, we have not raised club dues and will continue 
that into this year. The cost of publishing the newslet-
ter, Radio Age, exceeds what we collect in dues but 
our auction proceeds from Radioactivity 2007 and the 
RadioFallFest 2007 put us well into the black. Most 
recently, we had a donation of 80 items from Martin 
Needleman with most items to be auctioned at our 
regular monthly meeting. A list was passed out at our 
last club meeting and we'll have it published on the 
web site www.maarc.org. Several items will be held 
for the Radioactivity 2008 general auction and those 
include two Capehart console radios with flip-over 
record changers, two early juke boxes, and two early 
E.H. Scott world receivers. 

The first Capehart receiver for auction is a pre-war 
400 series set. It is complete and restorable. It has a 
multi-band tuner and a Capehart record changer capa-
ble of automatically playing both sides of a mixed 
stack of 10" and 12" 78's. It has a 6v6 amplifier pro-
viding separate amplification for Jensen 12" and 14" 
electrodynamic speakers. The cabinet is complete 
and has an original finish that appears restor-
able. The record changer appears complete and in 
need of restoration. The tuner and amplifier are com-
plete and untested. The speakers are also untested 
and the condition of the cones is unknown. 

The second Capehart is a post-war model 413P. It is 
complete with the exception of the speaker, which is 
missing. The set has a multi-band tuner and a Cape-
hart record changer capable of automatically playing 
both sides of a mixed stack of 10" and 12" 78's. It 
has a P-P 2A3 amplifier. The cabinet is complete and 
has much of its original finish, but the cabinet may 
need to be refinished. The record changer appears 
complete and in need of restoration. The tuner and 
amplifier are complete and untested. There is no 
speaker. This appears to be a restorable set. 

The juke boxes include a Capehart Orchestrope that 
appears complete with the exception of the magazine 
that hold the records and the second is a Mills Carou-
sel that will need TLC as the side veneer is peeling. 
The Scott radios are of 1928 vintage and include 
power supplies. These were early AC sets with one 
designated as the AC- 10 and the other the Screen 
Grid 9. 

Another fine set from this collection that will be in 
the RadioActivity 2008 auction is a Leutz C-7, ex-

pertly assembled, and using genuine Experimenters 
Information Service (Leutz) IF transformers. Addi-
tionally, from private collections we will offer a Ra-
diola Super Eight and Zenith 15U270. Please make 
RadioActivity08 a priority on your calendar. 

From our last board meeting we firmed up our sched-
ule for RadioActivity to be held June 6-7 at the 
Sheraton in College Park. The theme this year is 
Crosley and our guest speaker at the banquet will be 
a co-author of the "Crosley" book. Our ever-popular 
radio repair seminar will be delivered by Ed Lyon 
and Ed will also be assisting Geoff Shearer on tube 
testers. We may have a guest appearance from Ed 
Brady out in New Mexico who did a newsletter arti-
cle on the Hickok 6000 tester. Last but not least, Dr. 
Paul Bernhardt will present a talk on communications 
receivers. Those of you attending the Virginia meet-
ings can attest to the fine presentations Paul has de-
livered. This presentation is in concert with our quest 
to invite the HAM community to participate in our 
events. 

Once again, we're planning RadioFallFest 2008 in 
October and this time we'll open both gates. The food 
was well received and we've found volunteers to 
handle the orders. So, that about wraps it up. Finan-
cially, we're stable. RA08 is ready to go. Yearly 
events and schedules are confirmed. What we do 
need help with is new directors for the board and 
people to write articles for Radio Age. Please con-
sider both of these as you plan your new year. Thank 
you.  . Geoff Shearer 

One of the rare EIS IF transformers in 
the Leutz C-7 that will be sold, no re-
serves, at RadioActivity 2008, June 6-8. 
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Figure 2. Crosley J819 schematic; 
this is an a-c radio made from an ac-
dc set, the 819, which had a very 
"hot" chassis. 

(Continued from page 3) 
well-designed ac-operated radio with a full-fledged 
power transformer and a 5Y3 rectifier — always the sign 
of a quality radio — but wait. There were two 5Y3s, not 
one, and why? Aah, there it is, two output tubes that 
looked like 6V6s, probably in push-pull — I guess they 
weren't taking any chances the rectifiers would get 
overloaded, so use two of them. More surprises — the 
output tubes weren't 6V6s at all — they were 25L6s. All 
the rest of the tubes were the usual 6-volt culprits. I 
couldn't wait to get to the Rider page for this set — 
several volumes older than the J-5539 described above. 
Sure enough, they had designed this radio for a hot-
chassis setup and a pair of 25Z6 rectifiers feeding the rest 
of the tubes — a pair of 25L6s as noted above, and four 6-
volt tubes, a 6A8, two 6SK7s and a 6SQ7. Oddly, the 
two 6SK7s were resistance-capacitance coupled as an IF 
amplifier. Equally oddly, the two 25Z6s were hooked up 
as a voltage doubler, making about 210 volts d-c for the 
rest of the radio. 

So Crosley's conversion of this set to UL standards was a 
bit more tricky, but since they had the two octal sockets 
there for the 25Z6s, the 5Y3 choice was relatively easy. 
The power transformer fed the heater string (about 75 
volts' worth of heaters) from a tap on the secondary, and 
otherwise fed the 5Y3s' plates in the usual full-wave 
fashion to get the required 210 volts B+. The pilot lamps 
were fed directly from the power line, being small 120-
volt decorator-type bulbs. The schematic for this radio is 

shown in Fig. 2. The problem with this radio, owned by a 
fellow in Shaker Heights, was that the dial was dark, and 
the radio's ground wire gave the owner a slight shock when 
he touched it. The problems were that the dial lamps were 
both burned out and there was a shorted power-line bypass 
capacitor in the set. The capacitor was somewhat 
disintegrated, indicating it had sustained a nearby-lightning 
surge. I replaced it with a buffer capacitor that I had 
invested in, thinking I would be fixing a lot of automobile 
radios, but in the two years of active radio repair I did at 
that time, I got only four car radios in for repairs, and all of 
them needed rectifier tubes and nothing else. The pilot 
lamps I replaced with a set of four neon bulbs, so he would 
never have to replace them ever again. Total $4.00. 

But then there was the BIG Crosley — the so-called WLW 
Special, won by Dr. Bill Vogt, a chemistry professor, in a 
baseball bet about ten years before. Over several steins of 
beer, he bet a Cincinnati friend (also a professor) that New 
York would beat Cincinnati in the 1939 World Series in 
four games straight, and the bet was his hi-fi audio 
amplifier and speaker, worth maybe $35, against the 
Cincinnati professor's $ 1000 WLW Special, also called a 
Crosley 3716. Now, those of you who know Crosley code 
will realize that this is a 37-tube radio. It would make any 
Midwest hide in shame. Vogt secured such a lop-sided bet 
simply because the bet was ludicrous. There was no way 
that the Yankees could take four straight from the Reds, but 
they did, and Vogt told me the reason the Reds lost the last 

(Continued on page 9) 
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IkadioActivity MS 

THURSDAY EVENING, JUNE 5, THROUGH SATURDAY, JUNE 7 

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

Hotel (formerly the Sheraton College Park 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. This year's schedule 
will again feature the two-day meet approach that has 
worked so well for the past two years. 

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. Hotel reservations must 
be received by May 16 for the discount rate. Book 
early—last year discounted rooms filled up even before the 
cut-off date! (And, late reservations will cost you more.) 

The hotel's special conference rate is $ 109 per night, single 
or double. Washington/Baltimore area hotels are expensive, 
and with substantial price increases this past year, this is an 
attractive rate for a hotel of this caliber. Registration is 
required to attend the meet and participate in all events. 
Name badges should be worn at all times. Additional 
modest fees apply for those who wish to sell in the flea 
market or attend the banquet. There is a discount for those 
who pre-register for the meet, and MAARC members get an 
additional break. Pre-registrations must be mailed to 
MAARC on or before May 27 for the discounted rate. 
(The registration fee includes your family, but banquet 
tickets and flea market spaces are extra.) 

Crosley is the theme for this year's meet, with special 
contest categories. We won't have space in the Old 
Equipment Contest for Crosley autos or refrigerators, but 
we do encourage you to enter Crosley electronic items. 

Geoff Shearer, with help from Ed Lyon, will present a 
seminar about tube testers. Paul Bernhardt will speak on 
high-end communications receivers. The meet will also 
include Ed Lyon's ever popular Radio Repair Clinic, 

The registration desk will be open between 7:30 and 9:00 
p.m. Thursday night for those arriving early, but there will 
be no flea market selling until Friday morning. On 
Thursday evening there will either be a session on radio 
repair or the showing of films about early radio. It is 
conceivable that in the last minute MAARC might be asked 
to run an estate auction as has happened once or twice in the 
past. Should that occur, it will be announced on the 
MAARC website and in future issues of Radio Age. 
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The registration desk re-opens at 6 a.m. Friday, June 6, 
when the Radio Trader's Mart (flea market) also opens. 
Purchase as many flea market parking spaces as you like. 
Spaces 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 first five contest categories are for Crosley items. 

The main auction will be Saturday, during which there is a 
minimum bid of $ 15 per item. At the walk-around auction 
scheduled for 8 a.m. Saturday morning, 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.) This is the place to get rid of those 
$1 or $2 boxes of junk that you do not want to drag home 
and which will NOT be permitted in the main auction. At 
the main auction members will be charged a $ 1.50 fee for 
any no-sale item that does not reach its reserve or for any 
item that does not receive the $ 15 opening bid. The 
equivalent charge for non-members will be $2.25. As noted 
elsewhere, 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. 

Hamburgers, hot dogs, drinks, etc., will be available for 
purchase outside the hotel in the flea market area for lunch 
on Friday, weather permitting, as well as breakfast items 
Friday and Saturday mornings. 

The Friday night buffet banquet will feature some fme door 
prizes and a special radio display. We are fortunate to have 
for our banquet speaker this year Michael Banks, one of the 
authors of the new book Crosley. Michael's talk is sure to 
be interesting. 

Banquet tickets are $28 each. The buffet will include 
chicken, beef, and vegetarian dishes. A cash bar/social hour 
will precede the banquet. We anticipate that only a few 
banquet tickets will be for sale at the door, so pre-register so 
you won't miss this fun event. 



[RadioActivity 21DID7 Schedule 

Date Time I Event Location 
I 

June 5 

(Thursday) 

7:30 to 9 p.m. 
Registration desk open for early arrivers. See page 3 for 
complete list of registration desk hours. 

Rear of hotel 

7:30 to 9 p.m. Radio video showings, repair session, or special auction Potomac Room 

June 6 

(Friday) 

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

9 a.m. to Noon Old Equipment Contest entry log-in Severn-Lochraven Room 

1 p.m. Seminar: Tube Testers, with Geoff Shearer and Ed Lyon Potomac Room 

Noon to 2 p.m. Old Equipment Contest judging (contest room closed) Potomac Room 

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

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

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

7 p.m. Banquet - Speaker: Michael Banks on Crosley Ballroom 

For 1 hour follow- 
ing the banquet 

Old Equipment Contest Viewing Severn-Lochraven Room 

June 7 

(Saturday) 

6 a.m. Flea market re-opens. Rear of hotel 

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

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

9 a.m. to 12:30 
p.m. 

Auction consignment check-in Registration area 

10 a.m. Seminar: High End Communications Receivers, 
Paul Bernhardt 

Ballroom 

12:30 p.m. Auction consignment closes. All entries must be logged in. 

1 p.m. Main Auction Ballroom 

Old Equipment Contest Categories 

1. Harko and Ace Radios 

2. Crosley Early Radios (pre 1930): 1 and 2 tubes 

3. Crosley Early Radios: 3 or more tubes 

4. Crosley Non-Plastic Golden-Age Radios 

(Post 1929) 

5. Crosley Bakelite and Plastic Radios 

6. Crystal Sets 

7. Three-Dialers (Must have 3 tuning dials) 

8. Horn Speakers 

9. Unusual Vacuum Tube(s) 

10. Vacuum Tube Ham Gear 

11. Transistor Radios 

12. Phonographs and Audio Gear 

13. Brown Radios (original factory color) 

14. Working Television Sets (< 8-inch picture) 

15. Advertising Item (must contain both hardware 

and advertising paperwork) 

16. Tube-type computer (must fit on 3 x 5-foot table 

space) 
17. Open Category 
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Special Awards 

1. 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(ies) 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. [0-10 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. [0-40 pts] Documentation. Critical to winning blue 
ribbon; impossible without it. Ads, journal articles, books, 
schematics, news clips, description of historical significance 
of the item all help. 

E. [0-10 pts] Entrant Effort. How much was done by 
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 auction as a buyer or seller 
unless you are registered for the meet. For the main auction 
there is a minimum opening bid of $15 per item. Batch 

The Radio & Television Museum 

This year, MAARC is not offering a bus trip to the 
Radio & Television Museum in Bowie, MD. However, 
the museum will be open Friday from 10 to 5 and 
Saturday and Sunday from 1 to 5, if you would like to 
visit on your own. Brochures with a map will be 
available at the registration desk. 

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. 

At the main auction, MAARC's commission for members is 
10 percent of the selling price with a minimum of $1.50 and 
an upper limit of $25. For non-members the commission is 
15 percent, with a minimum of $2.25 and no upper limit. 
Any item that does not reach its reserve or any item that 
does not receive the $15 opening bid will incur a no-sale fee 
of $1.50 for MAARC members or $2.25 for non-members. 
While sellers may specify a reserve (a minimum selling 
price), lest we inhibit bidding, we do not announce the 
minimum, mentioning it only in cases where the last bid has 
nearly reached the minimum, in which case we give the 
highest bidder an opportunity to up the bid (or let the seller 
drop the minimum 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. 

Registration Desk Hours:  

Thursday (5th): 7:30 to 9 p.m. 

Friday (6th): 6 a.m. to 2 p.m., 5:30 to 6 p.m. 

Saturday (7th): 7 to 10:30 a.m. 
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On or prior to May 27, 2008, mail the upper part of this form, with your check payable to MAARC, to: 

Steve Hansman, 855 Arundel Drive, Arnold, MD 21012 
phone (410) 974-0561, email shans01A@comcast.net 

(You will NOT receive a registration confirmation in the mail.) After May 27, complete this form, using 
the "at the meet" prices, and bring it to the registration desk at the conference. 

(Spouses/children do not need to register.) Use a separate form for each registrant. 

Item Fee Amount Enclosed 

MAARC member registration mailed on or before May 27 $15 

MAARC member registration at the meet $20 

Banquet tickets: number of tickets [ j (May or may not be $28 each 
available at the meet.) 

Non-member registration mailed on or before May 27 $20 

Non-member registration at the meet $30 

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

$15 first space, 
$10 each additional 

Total enclosed. Make check payable to MAARC. 

Name   

Address 

City   State   Zip  Phone ( )   

Hotel where you will stay for RadioActivity 2008   

i Send the upper part of this sheet to Steve Hansman, address above. 

 Detach Here  

I Return this lower part of the form (hotel registration form) to: (Hotel reservation cutoff date: May 16) 

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: $ 109, plus 10% tax ("Club level" accommodations are $ 129 plus tax) 
Group: Mid-Atlantic Antique Radio Club 

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 

Email Address 

Reservations require credit card number or one nights' deposit. 
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(Continued from page 8) 
game was that an easy ninth-inning double-play ball hit by 
a Yank was dropped by the Reds' first-baseman, allowing 
the Yanks to score a run, after which DiMaggio scored on a 
single to tie the game, and then the Reds committed three 
errors in a row in the tenth to give the game away. 
Apparently the Cincinnati professor (at Xavier University) 
who lost the bet had earlier been some sort of Crosley 
executive or something to own this radio. 

Bill Vogt's complaint about the radio was that it never 
sounded very "rich." I hated that kind of complaint, 
because it usually meant there was nothing wrong with the 
radio, but that the owner had strange tastes in musical 
sounds. He said he would bring me to the radio rather than 
the other way around, because the radio was heavier than I 
was. When we got to his home the radio was 
disassembled, with four chassis on the garage floor, and 
six speakers on chairs all around the chassis. It was all 
interconnected, and he flipped it on, obviously knowing 
what he was doing. I noticed scores of output tubes — all 
of them those weird 6N6s, all glowing. After a brief 
warm-up, the radio began to play, and it sounded pretty 
good. It certainly didn't sound like an E.H.Scott, but then, 
it had no cabinetry, so the speakers wouldn't sound right, 
out there in the open. Vogt looked at me and said, "See? 
See how tinny it sounds? This doesn't sound as good as 
that Wilcox-Gay you fixed for me last year." I looked at 
his lashup, and then opened my Rider Index to fmd the 
model's schematic. None. 

So what to do, first? I didn't want to appear to be lost, so I 
carefully went around to the many speakers and felt their 
cones, as WERE blared through with its 1950s music. (At 
least Vogt wasn't drawn to WSRS's polka matinees.) 
There's where I made a discovery that I made note of, but 
did not mention to Vogt. Many of the speakers were not 
vibrating. I asked him which of the bare shafts was the 
tone control. He pointed at one of them, and it was a 
rotary switch, so I had to get a pair of pliers to turn it. 
Turning it changed the pitch considerably, but still the bulk 
of the speakers didn't respond at all. I asked Vogt if he 
was sure that he had everything connected as it was in the 
radio cabinet, and he indignantly retorted that he was 
positive everything was connected properly. Clearly, some 
of the radio's audio amplifier connections were awry, since 
the sound seemed only to come out of perhaps three 
speakers, all of them relatively small. The big 12-inch 
woofer didn't seem to be making any sound at all, and the 
two medium-size units were also quiet. 

I shut down the system and turned over one chassis (not 
the main one with the tuning and other controls on it) that 
had all the speaker sockets, then noticed that the big 12-
inch speaker had a pair of wires also connected to the main 
chassis. Well, I thought maybe these wires were not well 
connected, and wondered why this speaker's terminals had 
origins in both chassis. But, it appeared that these wires 
fed only the field, and it was obvious that Crosley had 

"borrowed" d-c power from the main chassis to feed the 
12-inch speaker field, but fed the audio signals directly 
from the secondary chassis. This secondary chassis was 
simply filled with 6N6s, ten of them. This is when I sorted 
out the various speakers and their functions. 

The big 12-inch woofer was fed by four 6N6s in push-pull-
parallel, and this was obviously the bass amplifier. It had a 
pair of volume controls that were fixed at settings that the 
factory thought made for perfect balance in the push-pull 
arrangement. The mid-sized speakers, two of them, were 
fed from another pair of 6N6s in push-pull. This was 
obviously the mid-range part of the system. Then the high-
frequency range was fed by another pair of 6N6s driving 
three smaller speakers. The last pair of 6N6s was not 
connected with the speakers at all, nor were the pair of 
6N6s in the main chassis. I figured these Crosley folks had 
fallen head over heels in love with the 6N6 (which was 
quite the rage in the 1937-39 period) and used them 
everywhere. 

Nothing seemed amiss. I turned the radio on again, with 
this secondary chassis inverted. The same WERE music 
began again, and we let it play for a while as Vogt told me 
the history of the radio, including the details of the 1939 
World Series. He knew all the players' names and 
positions, but all I noted were a few, like Joe DiMaggio, 
who were still playing. When I returned to the radio, I 
started to set the chassis back upright, and touched a metal 
tube — a 6F6. Oddly, it was not hot. I should have got a 
third-degree burn from that little beast — they are the 
hottest-running tubes in most old radios. I set the chassis 
back down inverted, as it had been, and got out the volt-
ohm-meter, my trusty Triplett. I read the voltages on the 
tube, certain I would find no B+ on the plate or screen, but 
both were getting plenty of B+ voltage. The cathode had a 
resistor connected to chassis, or B-, so I read its voltage, to 
see if the tube was drawing any current. The cathode 
voltage was a whopping 45 volts. That many volts across 
the cathode resistor, which looked like 500 ohms, would 
have indicated 90 milliamps of current, which would have 
made that tube the mother of all hot-spots. But it was only 
luke-warm. So the cathode resistor was not right. As I 
poked at it with a meter probe, the radio suddenly burst 
forth with sound that nearly knocked Vogt's glasses off. 
Simply a non-soldered joint at pin 8 of the 6F6. 

This 6F6 was used to drive the mid-range and bass power 
amplifiers. Heating its cathode lug with a soldering gun 
and a bit of rosin-core solder fixed the radio completely. 
And did it ever make full sound after that! Dr. Vogt was so 
pleased he gave me $5.00 for my very slight efforts, and 
immediately went into the house to phone his buddy from 
Xavier. Apparently that radio never worked right, even ten 
years prior, and the Xavier professor never had it serviced, 
mainly because the several times he tried, nobody wanted 
to work on it. Leave it to a dumb college kid who didn't 

(Continued on page 11) 
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á Ttot tí,-Ls APPARENTLY the Crosley "Johhny 
Smoker" radio is scarce. Bob 
Slagle wrote me back in 

November, asking if I had ever seen any 
documentation on this radio. He described 
one he owns as having a Repwood front, 
like those shown on the bottom of page 14 
of this issue of Radio Age, but in the form 
of a small smoking stand. I thought it 
sounded familiar, so I looked through the 

small group of compact radios that might pass for a 
smoking-stand radio. There was a Crosley there, with a 
Repwood front (that had a piece broken off and missing) 
and wood sides and back. At first it seemed there was no 
easy way into this set to see what the chassis might be like. 

But close examination revealed that the back was mounted 
in a pair of slots cut into the rear legs, and might be able to 
be sprung sufficiently to let it slide off. Well, it is a tight 
fit, but it does slide away, just like it was designed to do. 
Bob had written that his radio has no back, and he needs a 
tracing of the back so he can have one made. I will trace 
my back while it is off, and send it along to Bob. 

In the e-mail exchange, though, something concerned me. 
Bob noted that my Johnny Smoker is the only one he has 
found in the hands of collectors, anywhere. Could that be 
possible? I bought mine for a modest price at one of the 
Mel Comer-arranged radio shows up at Adamstown, PA, 

near Rennningers. Although it does not show well, 
because of its broken front and rather plain lines, I guess 
now I'll have to put it in the contest in June. 

DON'T you just love an experimenter who 
documents everything, just in the event it might 
lead to some future breakthrough that will save 

mankind—or in the event the experimenter will forget what 
the heck he was doing, and needs the documentation? And, 
is the documentation in the form of a wordy notebook, or 
possibly incomprehensible drawings and diagrams that 
might well be clear at the time of writing, but sure seem 
weird a few months later? Well, our Joe Sousa is an 
experimenter in radio principles. He has replicated much 
of the old work of such guys as Steinmetz and Langmuir, 
and even later fellows like Shockley and Brittain. But Joe 
has a very clever way of documentation, and you saw a 
hint of it in the Altoids article in this issue. He hooks up 
everything that has to be measured with some sort of 
measuring instrument, all at once, and turns everything 
ON. Then he photographs the overall result, capturing the 
circuit (if you are good at tracing tangled wires), the 
resulting readings (on as many meters as are needed), and 
the resulting constants (written on cards shown in the 
photo. Example of this is shown here, where Joe has got 
hold of a rare point-contact transistor from the early 1950s, 
and found its "sweet spot," its area of negative resistance. 
Congratulations, Joe. 
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(Continued from page 9) 
know any better. While extravagant to a fault in tube 
consumption, the Crosley 3716 must be the best-sounding 
AM radio ever made. It wouldn't be for another 30 years 
that I would ever find out what those last two 6N6s were 
for. They were the components of a push-pull output stage 
of a microphone amplifier. This was a mike amplifier that 
never drove a speaker directly, but, instead, was fed back 
into the input of the big secondary chassis to be broken 
down into bass, mezzo-, and high-frequency sound 
portions, and then sent onward to the proper speakers, via 
individual amplifiers. 

This Crosley also had the neon Flash-o-matic type of 
tuning indicator, and an Auto-Expressionator. This simple 
device was a pair of very thin metal filaments connected 
across the output of the main chassis (that was a push-pull 

pair of 6N6s, too). When cold, the filaments offer low 
resistance to the circuit, and load down the amplifier 
output, reducing it. When a loud musical or voice note 
appears, the filaments heat up, and their resistances 
increase dramatically, allowing the output signal to 
increase beyond the amount they would have in a constant-
gain amplifier. So the simple filamentary device acts as a 
volume expander, making soft notes softer and loud notes 
louder. Its purpose is to undo the volume compression 
imposed at the broadcast transmitter, a trick learned early 
in broadcasting to improve transmitter efficiency without 
overloading. 

Wouldn't it be a hoot if someone brought a 3716 to the 
RadioActivity 2008 Old Equipment Contest? Or even one 
of those rare J-models. 
•••• 

AUDIO UNDER GLASS-9 
The Powrtron and "Power Feedback" 

by Ed Lyon 
In January 2008, this column discussed the issue of _feedback in audio power amplifiers, and the effect it has on output 
power as a function of the loudspeaker impedance. Then we briefly discussed the concept of "power feedback." I got sev-
eral e-mail messages indicating I ran it by the readership too fast. More on this, here. 

So I thought I was buying an 8-ohm speaker. Why 
can't I treat it like 8 ohms of resistance, and get on 
with my amplifier design? I can very easily build an 

amplifier that will produce a nice uniform X watts of 
power into this 8-ohm resistance, no matter what signal 
frequency is applied. In theory, I can do this by mating a 
well-designed power stage with a good output transformer 
— one which matches the 8-ohm resistance to whatever 
impedance the amplifier stage would like to see, perhaps 
8000 ohms, push-pull. Furthermore, I can make such an 
amplifier much more uniform (with frequency) in its output 
into the 8-ohm resistance if I introduce some negative feed-
back into the amplifier. 

Figure 1. Negative voltage feedback 

If it is voltage feedback, as in the simplified amplifier in 
Fig. 1, the amplifier output impedance no longer matches 
the 8-ohms representing the speaker, but is significantly 

lower, making the output "stiff" and unaffected by varia-
tions in the amplifier component values, so that if the out-
put transformer is not really so perfect, the feedback will 
make it seem perfect. The cost is a reduced overall voltage 
gain for the amplifier, which we make up by twisting the 
gain control a bit. 

If, instead of voltage feedback, we use current feedback, as 
in Fig. 2, we will see that the output impedance of the am-
plifier is increased, relative to the no-feedback case, mak-
ing the output less 'stiff," and rather compliant. But the 
output power will be constant with frequency, and with 
amplifier component variations, as long as the load resis-

Figure 2. Negative current feedback 

tance doesn't change, just as in voltage feedback. But, last 
session, we saw that load (loudspeaker) resistance varia-

(Continued on page 12) 
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(Continued from page 11) 
tions cause first-order power variations in the output of a 
speaker, varying its perceived loudness. So we had better 
make sure we really get an 8-ohm speaker when we order 
one. Or is this mission impossible? 

Loudspeakers are not 8-ohm resistors. Remember way 
back in the first segment or two of this series of articles, 
when as a high-school-age tinkerer in radio and electron-
ics, I hooked a loudspeaker up to a home-made amplifier 
that happened to have an oscilloscope connected to its 
output stage plate circuit. Upon passing an audio tone 
through the amplifier, and out the speaker, I touched my 
finger to the speaker cone, down near the voice coil, and 
was astonished to see the plate circuit waveform change 
in amplitude. How, I wondered, did the amplifier know I 
had touched the voice coil? I learned then that anything 
that changes the ease with which the speaker cone vi-
brates will change its drive-point impedance (mostly its 
resistance), and this is reflected back into the amplifier as 
a change in the impedance sensed by the output tube(s). 
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Figure 3. Typical speaker impedance values as 
functions of audio frequency, for different speaker 
enclosures. Curve 4 is for 2 different speakers con-
nected in parallel in the same enclosure. 

So what changes the "ease with which the cone vi-
brates?" Just about everything, that's what. Just increas-
ing the loudness makes a change, because the spring sys-
tem that returns the speaker cone to its center (quiescent) 
condition gets stiffer with higher excursions of the cone. 
Sometimes the spring system is just the pleated cone it-
self, such as in that little 4-inch Alnico beauty in your ac-
dc table radio, but often it is an additional pleated 
"spider" assembly or centering disc, made of fiber, var-
nished cloth, or plastic. Placing the speaker in an enclo-
sure also affects the drive impedance, making it neces-
sary to compress the air behind the speaker in some en-
closures, or possibly compress the air in front, if the aper-
ture is partially blocked by a grille or heavy grille-cloth. 

In the measurement of speaker impedance, we can see 
changes as furniture is moved around in the room where 
the speaker enclosure is placed, because it affects the 
resonance of the room. It is possible to see the size of a 
room by sending a short pulse or burst of tone to a 
speaker and then watch the impedance change as the echo 
of the pulse returns to the speaker from the distant room 
walls. Quite obviously, the impedance of the speaker will 
change with frequency, as the sound wavelength passes 
through resonances in the room dimensions. Typical im-
pedance versus frequency responses of a speaker in vari-
ous surroundings are shown in Fig. 3 [Ref. 1]. Note that 
one can combine two speakers having differing cabinetry 
to reduce the swings in impedance, as shown in the fig-
ure's "curve 4," but this is tricky, and can lead to yet 
greater swings, too. 

Good grief! How can an amplifier output be expected to 
be faithful to the music recorded if all these things affect 
the output power delivered to the speaker, and ultimately, 
the sensed loudness? Well, there are several things one 
can do. Modem loudspeakers are far less efficient than 
the old ones we grew up with in the vacuum tube era. 
They get this reduction in efficiency through the use of 
damping materials comprising the cones and spider as-
semblies, and by placing shorted turns on the voice coils 
(usually by using metal coil forms). The resulting insen-
sitivity of the speaker makes it far less affected by its 
surroundings, but the cost is that it takes far more power 
to move the cone at all. But, then, with modern solid-
state amplifiers, power is cheap. With tube amplifiers, 
what we can do is try to combine voltage and current 
feedback, to make the amplifier neither very stiff nor 
very compliant in its output. 

Last session, we mentioned the notion of "power feed-
back," and referred to a chart showing the effect of com-
bined voltage feedback and current feedback. While the 
result was technically not power feedback, the choice of 
just the right amount of voltage and current feedback 
ratios did reduce the variation of output power of an am-
plifier as a function of loudspeaker impedance variations. 
The article ran long, and, unfortunately, the chart that 
showed the modeled amplifier output power as a function 
of speaker resistance got clipped out in printing. It is 
reproduced here, along with the model block diagram 
(Fig. 4 ), for those interested. But does anyone actually 
make an amplifier like this? 

Enter Powrtron. These are the people who advertise that 
their feedback is unique, in that it constitutes real power 
feedback, and their Powrtron amplifier is the only one in 
the world that uses this patented technique. A schematic 
of one of their amplifiers is shown here as Fig. 5. The 
input cross-coupled push-pull stage may be a bit confus-
ing, in that the degree of coupling is made so great that 
absolute balance of signals in the push-pull output stage 

(Continued on page 13) 
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Voltage feedback 
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Analog computer model of a combina-
tion of voltage and current inverse feed-
back in an amplifier, consisting of but an 
amplifier and resistors. The current 
feedback derives from a tiny resistance 
in series with the load ( loudspeaker). 
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Figure 4. The analog model that 
simulates combined voltage and 
current feedback, and that allows 
computation of the best ratio of 
the two in order to get the most 
constant output power from an 
amplifier, despite variations in 
load (speaker) impedance. Here, 
with the current feedback resistor 
set to woe, a 100:1 variation in 
speaker resistance causes only a 
5 dB variation in output power. 

(Continued from page 12) 
is virtually guaranteed. I did wonder how the scheme got 
to be patented, since I have at least one amplifier in my 
collection, built by a co-worker named Bob Dawson (of 
RKD loudspeaker fame) and worked on by Bob and me 
back in 1965 to have both voltage feedback and current 
feedback. You see, Bob was also seeking to get "power 
feedback." 

The problem here is that power is the product of voltage 
across a component and the current through it. If both 
voltage and current are combinations of sinusoidal wave-
forms, which is the case in audio signals, then power is of 
a sine-squared shape, and is very much unlike any signal 
in the amplifier. To feed it back is to guarantee severe 
distortion. So the product of voltage and current is not 
what is fed back, but some linearly added combination of 
the two. 

So, instantaneous power waveforms cannot be used in 

negative-feedback schemes, but there is a way of getting 
some sort of feed back of the relative power level deliv-
ered to a load. Crosley used such a scheme in their so-
called Auto-Expressionator circuit put in their high-end 
radios in the 1936-37 period. Crosley used a lamp bulb 
across the speaker terminals (or across a portion of the 
output of the audio amplifier) and got not negative power 
feedback, but positive power feedback. (See the Auto-
Expressionator explained in the page 1 article in this is-
sue of Radio Age.) Crosley's objective was to restore the 
expansion of program loudness range that had been com-
pressed in the radio control room before transmission. 
Broadcasters in AM commonly use signal compression to 
bring the soft passages up in volume to get them out of 
the residual noise, and compress the loud passages to 
keep them from overmodulating the transmitter. Crosley 
could have used the lamp in a negative-feedback circuit 
and obtained further compression of the program material 
loudness, and this would have been negative power feed-
back, of a sort, but quite undesirable in hi-fi audio work. 
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Figure 5. Powrtron amplifier using 5881 output tubes, and combined voltage and current feedback. 

(Continued from page 13) 
The lamp is not a cure-all, though. It has a time-response, 
being relatively slow to heat up and slow to cool off, so 
that rapid power changes, such as those caused by a rim-
shot or cymbals crash in an orchestral piece (to say nothing 
of hip-hop or rap music) cause strange acoustic reverbera-
tion and late shadowing effects. A rim shot is followed by 
a loud burst of whatever follows. 

But what about the Powrtron amplifier? It looks like 
Powrtron does exactly what we did in the modeling exer-
cise last episode (and continued here). They use a clever 
combination of voltage and current negative feedback to 

get the effective output impedance of the amplifier to 
match the nominal impedance of the speaker, with the 
result that it does exactly that over the whole audio fre-
quency spectrum, and for all power levels. While it is not 
technically power feedback, the effect is to keep the out-
put of the amplifier relatively constant in power for a 
wide range of speaker impedance excursions, as shown in 
our modeled output. Aside from that, the Powrtron also 
uses a very good output transformer and has a very well 
balanced output stage, a result of the cross-coupled input 
stage, with all those push-pull triodes. It is likely a very 
expensive amplifier. 
•••• 
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Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 words. All ads are subject to editing. Ads will not be repeated 
unless resubmitted. Send ads to editors, whose addresses are on page 2. The 
usual deadline for receipt of ads is the 1st of the month preceding publication. 
No phone-in ads, please, but email is welcomed. 

REPRO Clear Plastic Dial Covers - 
$18.00 ppd - . Free mounting in your 
bezel (add $2.60 for Prioirty Mail 
return shipping). Send Model number 
and tracing or bezel. Mark 
Palmquist ,Retro Radio Repair, 5033 
Arbor Lane, Lilbum, GA 30047 (770) 
923 - 8929 www.jmpalm. 
home.mindspring.com 

SERVICES: Professional 
restorations for all TUBE TYPE 
antique table radios, floor model 
consoles, cathedrals, tombstones, 
battery sets, communication receivers 
and music amplifiers. Complete 
overhauls to factory specifications. 
Lacquer sprayed, hand rubbed cabinet 
refinishing. Reasonable rates. Free 
estimates. UPS/USPS/FEDEX/ 
TRUCK shipments accepted. 4 year 
warranty on new parts. Bob Eslinger/ 
KR1U, ANTIQUE RADIO 
RESTORATION & REPAIR, 20 Gary 
School Road, Pomfret Center, CT 
06259. Hours: 9am-5pm eastern, 
Tuesday thru Saturday. Telephone/fax: 
860 - 928 - 2628 . E-mail: 
bob@oldradiodoc.com. Please visit 
our website www.oldradiodoc.com. 

Wanted: For restoration of a Philco 
118. Need shadow meter, front dial 
mechanism, escutcheon, and knobs. 
Will consider junker chassis to obtain 
these parts, and will pick up within a 
reasonable distance of Somerdale. 
(The dial mechanism includes a tuning 
shaft connected to a U-shaped bracket 
attached to the main tuning capacitor 
and possibly a drive wheel. Since most 
of my unit is gone, I can't describe 
exactly which dial drive parts are 
missing.) Robert Haworth, 112 Tilford 
Road, Somerdale, NJ 08083, (856) 
783-4175 

HELP: We have an old radio/record 
player that has tubes that light up and 

glow, however it does not produce 
sound. We would like this wonderful 
piece of history to be fully operational. 
Could you recommend a club member 
that would bring it back to life? 
Craftmanship and a willingness to 
teach us about the radio would be 
IDEAL! Larry Schultz 410-349-9336 

Wanted: Stromberg-Carlson Model 
674 or similar chassis and speaker. 
Crank type phonographs and parts. 
Severin R. Dvorsky, 380 Morrison 
Drive, Pittsburgh, PA 15216, (412) 
344 - 6633 , email: 
stdvorsky@gmail.com. 

HELP: Does anyone have a Stewart-
Warner radio with a good (or flawed/ 
damaged) dial that I could get a scan 
of to reproduce? Details via e-mail. 
Sonny, the RadiolaGuy e-mail: 
sonny@radiolaguy.com 

Services: Time Out of Mind Radio 
operates the leading vintage radio 
appraisal service in the east. We are 
experienced, professional radio 
appraisers. References available. We 
will evaluate, document, and 
photograph your collection or estate 
and provide you with soft- and hard-
copy spread sheets and a 
comprehensive written report. Our 
product satisfies all insurance and IRS 
requirements and includes all IRS 
forms. Protect your collection. 
Document your charitable gift. Define 
the value of an estate. Free, discrete, 
no-obligation consultation on request. 
Ask to see a copy of our qualifications 
statement. Our reputation is 
everything. Satisfaction and privacy 
always guaranteed. Time Out of Mind 
Radio Appraisers. Paul Farmer, PO 
Box 352, Washington, VA 22747-
0 3 5 2 ; 5 4 0 - 9 8 7 - 8 7 5 9 ; 
oldradiotime@hotmail.com 

Free Services: John Okolowicz has 
created a really neat on-line radio 
database. See the web address below. 
You can type in a radio's tube lineup 
and it will spit out all the models with 
that tube lineup. Very handy! The web 
site is: www.grillecloth.com/sylvania/ 
tubelist.php 

For Sale: I am selling a large portion 
of my collection and would like to give 
first chance to fellow MAARC 
members. Over 75 radios with the 
majority being clock-radios plus 
several metal cabinets radios and misc. 
Please e-mail me for list or send 
SASE. Terry Rohler, 18 Joyce St., 
Stafford, VA 22556-3737; 540-659-
0263; lrohler@msn.com. 

Wanted: One of those Russian clones 
of our WW2 BC-221 frequency 
meters. Think they are called Model 
CHA4-1. Cite condition and price. Ed 
Lyon, 11301 Woodland Way, 
Myersville, MD 21773. 
Lyon@fred.net. 

Trade: Need a French MÉTAL TM 
vacuum tube; have either WE VT- 1, 
VT-2, or VT-5, take your pick. Ed 
Lyon, 11301 Woodland Way, 
Myersville, MD 21773. 
Lyon@fred.net. 
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At all MAARC meetings, fleamarketinq starts an hour or so before the meeting start time. 

Sun., Mar. 16 

Thu-Sat, Mar. 20-22 

Sat., Sun., Mar 29-30 

Sun., Apr. 20 

Sun., May 18 

Thu-Sat, Jun 5-7 

MAARC meeting at the Davidsonville Recreation Center, Davidsonville, 
MD, on Queen Anne Bridge Road. This road starts at Central Avenue 
(MD 214) near its intersection with Davidsonville Rd. 1:30 pm. See map, 
P.2. 

Annual Conference, Carolinas Chapter, AWA, contact www.cc-awa.org 

Baltimore Hamboree, Timonium Fairgrounds, www.gbhc.org 

MAARC meeting at Sully Station Community Center, in Centreville, VA. 
Located at southwest corner of intersection of Westfields Blvd and 
Sequoia farm Drive. From the north, take VA 28 (Sully Rd) south to 
Westfields Blvd. west (second intersection after US 50); then take left 
onto Sequoia Farm Drive; then immediate right into Community Center 
parking lot. This is a major auction-meet. Meeting starts at 1:30 pm. 

MAARC meeting at the Davidsonville Recreation Center, Davidsonville, 
MD, on Queen Anne Bridge Road. This road starts at Central Avenue 
(MD 214) near its intersection with Davidsonville Rd. 1:30 pm. See map, 
P.2. 

RadioActivity 2008, MAARC's premier annual meet. See blue 
centerfold pull-out pages, this issue of Radio Age, and April issue. 
Same hotel as last several years, near Beltsville, MD. Flea Market 
Invasion starts at first light on Friday, 6 June, just like Eisenhower 
did in 1944. 

Mid-Atlantic Antique Radio Club 
do Paul R. Farmer 
P.O. Box 352 
Washington, VA 22747-0352 
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