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On Klitzen! 
BY GREG HUNOLT 

The Klitzen Wireless Apparatus Company, and its 
post-World War I incarnation, the Klitzen Radio 

Manufacturing Company, originally of Racine, Wiscon-
sin, with a later connection to Grand Rapids, Michigan, 
was one of the Midwest's pioneer radio companies. Its 
history extended from 1913 and the spark era across the 
World War I divide into 1927. 

Alan Douglas has told the story of Milhart F. 
Klicpera and his Klitzen company in his 
chapter "Klitzen/Michigan" in his Radio 
Manufacturers of the 1920s, Volume 2, page 
167. In this article I will summarize and add to 
Alan's narrative, and add detail on the Klitzen 
equipment and sets. I would be most happy to 
receive any corrections or additions that other 
collectors might care to provide, about either 
the history of the Klitzen company or about the 
wireless apparatus and radios it manufactured. 

Douglas reports that Milhart Klicpera, licensed 
as amateur station operator 9CM, established 
the Klitzen Wireless Apparatus Company in 
Racine. According to the Klitzen ad in Radio 
News, November 1922 (see Fig. 3 on page 4), 
Klicpera started his company in 1913. Douglas 
notes that Klicpera apparently adopted the 

"Klitzen" name by playing off the trade name 
"Blitzen" that Clapp-Eastham had made well known 
for its wireless apparatus before World War I. (For 
example, in the October 1913 issue of Modern 
Electrics, Clapp-Eastham advertised a "Blitzen 

(Continued on page 3) 

Citzru Apparatue meting Efficiency 

Klitzen Rotary 

complete 
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Marble base. Bakelite Disc. 
Universal Motor, operates 
on 110-130 volts AC-DC. 

25-60 cycles. 6000 r.p.m. 

Motor only, $6.50 
Disc complele. $2.60 
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Figure 1. This Klitzen ad, aimed at hams in the market for 
rotary spark gap, appeared in QST for February 1916. 
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(Continued from page 1) 

Receiving Set" (crystal) and a "Blitzen Transformer"). 

Before World War I, the Klitzen Wireless Apparatus 
Company, 1123 Herrick Avenue in Racine, advertised 
apparatus for radio amateurs in QST. In February 1916 
Klitzen offered the rotary spark gap, motor, and disk 
assembly shown in Fig. 1 on the previous page. In 
December 1916 and February 1917, Klitzen offered the 
No. 202 Undamped Wave Coupler (which tuned 2,000 
to 18,000 meters) and the No. 200 Load Coil ("suitable 
for use in Armstrong circuits"). Klitzen advertised parts 
in QST in March 1917. 

When the United States entered World War I in 1917, 
the government put a wartime halt to all amateur radio 
activities. QST itself suspended publication from 
October 1917 through May 1919. 

Douglas reports that Klitzen re-started as the Klitzen 
Radio Manufacturing Company in October 1919. In 
QST for November 1919, the Klitzen Radio 
Manufacturing Company, 1501 Flett Avenue in Racine, 
advertised a rotary spark gap. In the December 1919 
QST Klitzen advertised the No. 102 undamped wave 
coupler (Fig. 2), which looked very much like, and 
probably was, the earlier No. 202, to "copy signals 
from High Power Arc Sets." 

The December 1919 ad also announced the availability 
of Catalog C. It offered a wide range of apparatus, and 
in particular, included the No. 225 regenerative 

{ Klitzen No. 102 Undamped Wave Coupler 
Reason able price brings it within range of all Amateurs. Will tune up to 
17,000 meters and over. Has copied Nauen, Germany; Lyons, France; 
Rome, Italy; and Carnarvon, Wales without the aid of an amplifier. 
Primary and secondary wound with work is ebony finished and hand rubbed. 

2h°,..tuubtbgreie eb%:eilkiit.c‘jut il'ed. I re n ,nh°n; All metal parts high grade nickel-plated. 

are of self cleaning type-Insuring good A first quality, attractive, sensitive in-
contact—and are keyed so that they will strument—good enough for the expert 
always be firm and positive. Wood —inexpensive enough for the amateur. 

Price, complete $35.00 
Just Out—Catalog C—Write for it.  

Copy 

Signals 
from 

High Power 

Arc Sets 
with 

KLITZEN RADIO MANUFACTURING CO. 
1501 Flett Ave., Racine, Wia 

Figure 2. This ad from the December 1919 QST 
displays a new street address for the company, 
which has also changed its name to the Klitzen 
Radio Manufacturing Co. 

receiving set, a tuner with a range of 150 to 800 
meters. It was intended to be used with the No. 250 
Audion panel, configured as a detector, and using a 
Marconi VT tube, along with a headset. (Klitzen 
offered Baldwin and Murdock headsets in Catalog C.) 

Klitzen advertised the No. 225 regenerative receiving 
set tuner in 1920, for example, in Radio Amateur News 
(the predecessor of Radio News) in April 1920 in an ad 
also featuring the No. 125 rotary spark gap. 

Douglas notes that in November 1921, both the 
Barawik Company (Chicago) and Montgomery Ward 
advertised the Klitzen regenerative tuner and detector-
amplifier, and Montgomery Ward offered them in its 
1922 catalog. These must have also been the No. 225 
regenerative tuner mentioned above and its successor, 
and the No. 125 detector and amplifier to be discussed 
below. 

In the November 1922 Radio News, Klitzen advertised 
the "Armstrong" regenerative receiving set deluxe, 
comprised of the No. 225 regenerative tuner and the 
new companion No. 125 detector & amplifier (Fig. 3, 
on p. 4). The new 1922 version of the No. 225 
regenerative tuner can be distinguished by its two tap 
switches, rather than the single tap switch on the 1919 
version. The No. 125 detector & amplifier was a three-
tube unit—a detector and two audio frequency (AF) 
amplifier stages, intended to drive a speaker as well as 
a headset. The ad stated that the set was manufactured 
under the Armstrong regenerative circuit license that 
Klitzen had purchased from Westinghouse. 

In December 1922, the Radio News Klitzen ad, in 
addition to the No. 225 tuner and No. 125 detector and 
amplifier, also mentioned two new units. The first was 
a No. 300 receiver that was a No. 225 tuner with a 
detector added, able to drive a headset. The second unit 
was a No. 150 three-step amplifier intended for use 
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At it 
Since 
1913 KI1.12EN RADIO Hid. Under Armstrong License U.S.Por. No-1211.149 

"Armstrong" Regenerative Receiving Set De Luxe 

Stuart 12n—Cut Mon enon• contents ?lode' I35— Cut belon •bott e content. 

Reasonably Priced at $60 per Unit 

Back of This Set Stands: 

1 Nine years continuous es. 2 is modern plant, tooled 3 License to manufacture 
perience in the mania.... or for high.clas under Armstrong Patent 
tare of Radio Equipment. Ott production. No. 1,113,149. 

A Beautiful Set 
Beautiful to the eyes of the expert radio 
engineer, because of its simple, scientific, 
sensible hook.up. 
Beautiful to the eyes of the trained mechanic, 
because of thc fine workmanship and finish 
of every detail—external and internal. 
Bes taifal to the eyes of the layman, because 
of its attractive outward appearance. 
Ikautiful in the clear musical resonance of 
its messages, from near or far. 
Can be used either with head-sets or loud-
speaker. All connections thotoughl y insulated. 

Ail nun-ing parts have positive contacts—no 
friction connections used. 

Receives a wide range of wavedengths in 
both amateur and professional scales. 

Equally effective on local or long distance circuits. 

Çhwlir, is apparent in both materials and uorkman, 
ship. The Regenerative Tuner is thoroughly shielded 
against body capacity effects. Harmony of action 
by the interior parts lo evident when tuner and 
amplifier toe used together. 

The set you've been looking for—Rest value for 
the money yct off-en:el by arnhody. 

Sold Only Thru Dealers 

KLITZEim f?,,epiu9, 11-Fdr. 
Figure 3. Ad from the November 1922 Radio News. 

with the No. 300 receiver. The combination "makes a 
set that reaches from coast to coast and can be used 
with a loud speaker." 

Klitzen was listed in the September 1922 Radio 
Merchandising Buyers' Guide, the November 1922 
Radio Red Book, and the Radio Dealer Year-Book 
1923-1924 at a Racine address 
of 4th and Lake Streets. 

The November and December 
1922 Klitzen ads are the last I 
have found for Klitzen in 
Racine. There was at least one 
additional set manufactured by 
Klitzen, probably in 1922 or 
1923, the Model 525 regener-
ative amplifying receiver, a 
photo of which appeared in 
Antique Radio Classified 
(A.R.C.) in February 2005. The 
set included a regenerative 
tuner, detector, and two AF 

Figure 4. The Model 525 ( black, courtesy of Dale 
Boyce) 

amplifier stages. The late Dick Bury's magnificent 
collection included a Model 525 with a different panel 
configuration in that it lacked a tap switch present on 
the set that appeared in A.R.C. (Fig. 4). 

Klitzen manufactured radios for at least two other 
companies (besides its involvement with the Michigan 
Radio Corporation to be discussed below). One was the 
Mitchell Blair Company of Chicago. Dick Bury's 
collection included a pair of units, a "Blairco Junior 
Model" Type T-1 one-tube regenerative receiver and 
Type A-1 two-stage AF amplifier. Both units bear 
identification tags noting "Mfg. by Klitzen Radio Mfg. 
Co." and that the sets were licensed under the 
Armstrong patent, which would apply to the T-1 
regenerative receiver (Fig. 5). 

The second company was the Paramount Radio 
Corporation of St. Louis. The December 1985 A.R.C., 
page 9, includes a photograph of two Paramount units, 
a one-tube "Junior" regenerative receiver and a 
matching two-tube AF amplifier. The units have 
Paramount nameplates and interior decals indicating 
their manufacture by Klitzen under the Armstrong 
patent. A distinctive feature of the receiver was spring-
loaded verniers on the tuning and tickler dials. They 

Figure 5. Mitchell Blair T-1 and A-1 (courtesy of Dale Boyce). 
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would have been manufactured about 1922. A photo of 
a similar unit appeared in the August 2008 issue of 
A.R.C. It is a three-tube regenerative receiver with a 
detector and two AF amplifier stages, in the same style 
as the two Paramount units mentioned above, with the 
same Paramount nameplate and Klitzen decal. The 
receiver also features the same spring-loaded verniers 
on the tuning and tickler dials. Paramount also sold a 
version of the Klitzen Model 525 regenerative 
amplifying receiver. Dick Bury's collection included 
one of these Paramounts, identical to the Klitzen 525 
except for having a red-orange front panel with a 
Paramount-engraved logo instead of the black front 
panel on the Klitzen version. 

Klitzen apparently also manufactured sets for the 
Globe Electric Company of Milwaukee, Wisconsin. 
For example, the 1922 Globe 607 receiver-amplifier 
has a metal tag on the inside of its cabinet lid 
identifying Klitzen as its manufacturer. 

The next Klitzen sets about which I have information 
are the S. F-16 receiver and S. F-17 two-stage ampli-
fier, for which I have a copy of an undated instruction 
sheet produced by Klitzen and bearing a Grand Rapids, 
Michigan address. The S. F-16 receiver is a one-tube 
regenerative receiver manufactured under the 
Armstrong patent. The layout of the front panel is 
distinctive: left and right dials, the left one a tickler 
control labeled "Intensifier," and the right dial for 
tuning. Between these are an upper center antenna 
switch, and a lower rheostat (Figs. 6 and 7). Examples 
of these receivers indicate that they were also sold 
through outlets in Chicago and by the W. F. Main 
Radiophone Co. of Cedar Rapids, Iowa, as the 
"Splendid Deluxe Radio Receiver Model A" (courtesy 
of Glenn Trischan). 

The Grand Rapids address on the instruction sheet 
suggests that Klitzen had moved from Racine to Grand 
Rapids by the time these sets were produced. 
Alternatively, it may mean that Klitzen's front office 
for sales was now in Grand Rapids, but the company's 
manufacturing may have still been based in Racine. 
The instruction sheet is undated, but my guess would 
be 1923. 

My collection includes two examples of the S. F-16 
receiver (serial numbers 1,053 and 15,893), both of 
which have inside nameplates for Klitzen in Racine. 
This suggests either that they were made before 
Klitzen moved to Grand Rapids, or that Klitzen 
continued to manufacture sets in Racine after its sales 
outlet was shifted to Grand Rapids. This provides a 
convenient segue into the Michigan Radio Corporation 
part of the story. 

Douglas notes that the Michigan Radio Corporation 
(MRC) of Grand Rapids began advertising in 
November 1922. I have a copy of an MRC ad from a 
late 1922 issue of Electrical Record which features the 
Michigan "Senior" Receiver, a three-tube regenerative 
receiver with a detector and two AF amplifier stages. It 
closely resembles the Paramount three-tube receiver, a 
photo of which appeared in the August 8, 2008, issue 
of A.R.C., suggesting that the Michigan "Senior" might 
have been manufactured by Klitzen for MRC. The 
same set was advertised in Wireless Age in December 
1922, and in Radio News in January 1923. The January 
ad, unlike earlier ads, calls the Michigan 
"Senior" (now also referred to as the MRC-7) a 
regenerative set, and states that it is manufactured 
under the Armstrong patent. These ads also featured 
the smaller Michigan "Junior" set, a one-tube radio 

Figure 6. Front view of the Klitzen S. F-16 (author s 
collection). 

Figure 7. Top view of the S. F-16 (author's collection). 
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OW, at last Radio sets and parts are offered by an ide-
pendent corporation possessing large capital, a modern 

plant, and a staff of seasoned radio engineers and experta—a House that is 
in busbies to àlay—whose guceœllee offers complete and permanent protection 

seNioasrr 

Long Distance 
Wonder Workers 
Sweep the country 
from coast to coast. 
giving their owners 
their pick of the 
daily mid rightly 
programs broadcast-
ed by the 500.nd:ions 
in the United States 
and Canada 
THE "SENIOR SET" embed.. both detrc-
tion and ampldwarion. and can be used with 
either headphone* ar loodapeaken. or bdh. 

Regenerative Radio 
Receiving Sets 

are built underAnn-
rtrong License 1 U.S. 
Patent 1,113,149 and 
pending letters pat-
ent No.807.388).This 
means that they em-
body the latest de-
velopment in Reeen• 
eration —. the soul of 
radio. 

JUNIOR SET 
THE "JUNIOR SET" a detector unit only. 
is I trnitedto headphone reception. It con how-
ever. be hooked et, with the Michigan Ampli-
fier unit, tor goo dapeak er reception. 

MICHIGAN ACCESSORIES inchsle• variometer, grid varincouplera, variable condenaera. 
SI-wave counters_ vernier rheiwants plain Aleottats etc. 

Send ler led! rnformetion oie both eats and port*. 

»MGM 11 VERN 
GRAND RAPIDS, MICHIGAN 

Figure 8. MRC ad from the May 1323 Radio News. 

advertised as not regenerative, and noted the 
availability of a Michigan two-stage amplifier that 
could be used with it. The "Junior" receiver is very 
similar to the Paramount "Junior" one-tube set that 
appeared in A.R.C. in December 1985, again 
suggesting that Klitzen manufactured these radios for 
both Paramount and MRC. Fig. 8 shows a later 
example of an ad for these sets. 

In his narrative Douglas notes that Klitzen granted 
MRC a sub-license that allowed MRC to sell 
regenerative sets under the Armstrong patent. This 
apparently occurred in November or December 1922, 
too late for mention in December ads, but in time for 
January and later ads (e.g., Fig. 8). The latest ad I have 
for the Michigan "Senior" and "Junior" sets is in Radio 
News for July 1923. 

Douglas reports that Westinghouse, which now held 
the Armstrong patent, sued Klitzen in August 1923, 
charging breach of license and asking the court to 
prohibit Klitzen from sublicensing in violation of the 
terms of its license agreement. Klitzen cancelled the 
sublicense to MRC, leaving MRC in legal jeopardy. 
Douglas says that by March 1924, MRC had resolved 
its legal problems with Westinghouse and began selling 
Klitzen-made receivers. 

In September 1923, MRC advertised a new receiver 
("our latest triumph") in Radio News and Radio 
Broadcast, the Michigan "Midget." The Midget is not 
advertised as regenerative. The ads note the availability 
of a matching two-stage AF amplifier. The Midget is 
marked by a sloped metal front panel featuring the 
same layout as the Klitzen S. F-16 receiver discussed 
above, but with distinctive lever handles on all four 
controls. I have two examples of the Midget in my 
collection, serial numbers 10,486 and 14,265, which 
are almost identical regenerative sets (Figs. 9 and 10). 
The presumably later serial number 14,265 set has a 
metal tag inside the front panel indicating that it was 
manufactured by Klitzen in Racine under the 
Armstrong patent. 

MRC advertised the set in January and February 1924 
(Radio and Radio News, Fig. 11), now as the M-10 
"Midget Detector" accompanied by the M-11 "Midget 
Amplifier" or, for both units on one case, the M-12 
"Midget Detector and Amplifier." 

In June 1924, MRC (now showing an address of 33 
Ottawa Street in Grand Rapids) advertised the Midget 
in Radio News as the MRC 10 "Michigan One Tube 
Receiving Set," noting the availability of the 
companion MRC 11 amplifier. This ad, for the first 
time, cites the Armstrong patent. This version of the 
Midget is pictured with a small Michigan nameplate on 
the front panel beneath the rheostat, replacing a 
stenciled name on the earlier Midget. My two Midgets 
both have such nameplates, perhaps dating them to 
1924. The metal "manufactured in Racine" tag on the 
later one suggests Klitzen was still manufacturing in 
Racine then; also note the apparently later serial 
number on one of my S. F- 16's that also bears a 
"manufactured in Racine" tag. 

In July 1924 MRC announced the "Michigan Four 
Tube Set," model MRC 4, that was an expanded 
Midget including an RF stage prior to the detector and 
two AF stages. The ad notes that the set is "non-
radiating," possibly a tuned RF stage without 
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Figure 9. Ki:tzen Midget, front view (author's 
collection). 

Figure 10. Top view of the Klitzen Midget (author's 
collection). 

regeneration. (The Armstrong patent is not cited.) The 
large table model set is packaged with a speaker and 
battery compartment and a fold-down front door. In 
October, November, and December 1924 (Fig. 12), and 
January 1925, MRC ads in Radio News, Radio 
Broadcast, and Popular Radio recapped the MRC line-
up. The Midget was now the MRC 2, which appears 
identical to earlier Midgets, but is a two-tube 
regenerative set, adding an AF stage. The MRC 11 is 

MICHIGAN 
MIDGET 
tew S27 Amplifier $30 

The Sensation of Radio 
No matter what you pay, you can't 

get a rece.ving set that will give you 

any better results than the Michigan 

" Midget. "  

Distance, it has received in Grand 

Rapids. stations from coast to roast. 

Sefeantity. the smallest turn tr' the 

dial throws out or brings in stations. 

Clearness, the clearness of the recep-

The cost, you could not build a set, 

buying the parts yourself, at anything 

like the price at which the Midget is 

sold. 

Made in these styles: 

M 10 Midget Detector $27.00 

M 11 Midget Amplifier 30.00 

M 12 Midget Detector and 

Amplifier in one case 57.00 

Ask your dealer to demonstrate this 

tion will airprise and please you. wonder to you. 

Write us for illustrated folder 

lecriTGAN RAM0131UPOPATIfRea 
tieeutoRapnrs,MictucAN 

Figure 11. MRC ad from Radio, January 1924. 

the two-stage amplifier, and the MRC 12, the 
combination of the Midget and the MRC 11 in one 
case. (My collection includes an MRC 12, Klitzen 
serial numbers 3768 on the receiver, 3767 on the 

162 Bas in Radio Aplemati 

alake it a 
RADIO 
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with a 

MICHIGAN 
FOUR 7,1 

4150 
meets.» Lune, lobe re. 

DtreeR 
Untie la a...m.1.0 lohdtrege.ner. 

meet ...tame egg' ergiCkg. 

RIGHT now, nettle the question of Christmas 
presents. Buy a Michigan Radio recess-

ing set 

You get more real value and aatiafaction from 
these receivers than any others, regardless of 
what you pay. 

• • Distance—with greater selectivity and simplic-
ity of operation. 

Reliability — with logging and unusual tone 
qualities. 

And each mockl enclosed in a cabinet designed 
sad made by the worlds best furniture craftsmen 

Models in two, three and four tubes. Styles 

:min $32.50 up. 

Send for illo•Irotod folder. A** your deafer 

rot • denaanstemtron. 

(Arena under U. 6. Pgagnet.1.1.1.1.1trietrern Regaling Ire.» 

• • 

tune Rakomeeellere Detre.e 

weary. en,. meek 
age.. •moilkengeset 

Renee in h, •Dnerge en. oath 
in... Rana no.. and earn... 
man. 4, batten.. hetriegkenes. 
ate. Mn Cs. ma _» 

tfa. ilnwe.i.1 @RPORATIŒT 

33 Prod Street Grand Rapids, Mich. 

E •e' • 

AR «Imam adwrinad in Air modbe bu food sad appnali b %FR. Rama LAZCOMATOICI 
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Figure 12. MRC ad from Popular Radio. December 
1924. 
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IMITZENFEW_XYLVERM, 
A Big Step Forward in Radio 

Simple—Powerful—Inexpensive 
The 3 Things the Average Family Wants 

A new set of marvelous perform-
ance. Only two tuning controls. So 
easy a child can operate. Yet a coast 
to coast range. Three tube regener- ACCW MUES 

ative set, manufactured under Armstrong patent. 
Cabinet of genuine mahogany, Grand Rapids 

workmanship, a handsome piece for the home 
Ample space for complete dry cell equipment. 
Size over all, 26 x 10 x 13. 

Klitzen is a name of recognized standing. Spe-
cialists in radio since 1913. 

Extra Liberal Dealer Discount. 

Send Coupon 

KLITZFRI RADIO MFG. CO., 

21-31 Ottawa Aae.. Gsand Rapids, Mai. 

Fend full details of Vie Klitren-Wolverine and your 

extra liberal dealer discount. 

Nome 

IAdd,er, 

Figure 13. Klitzen ad, Radio Industry, November 1925. 

amplifier, and MRC serial numbers 24,996 and 
17,979.) 

The MRC 3 was a three-tube receiver, apparently a 
detector and two AF stages in a large cabinet with left-
and right-side panels. At the top of the line was the 
MRC 4 four-tube set (three AF stages). These ads all 
cited a new Pearl Street address for MRC in Grand 
Rapids. The MRC 3 and MRC 4 sets were listed in the 
June 1925 Radio Industry Encyclopedia of Radio 
Receiving Sets. (The MRC 3 was incorrectly described 
as a four-tube TRF set.) 

Douglas notes that MRC last advertised 
in January 1925, and I have not seen 
later ads for the company. He reports 
that Klitzen returned in April 1925 with 
a Grand Rapids address, advertising 
two inexpensive models, the Kent and 
Wolverine. Fig. 13 is a November 1925 
ad from Radio Industry for the Klitzen-
Wolverine receiver. This radio, in a 
fancy mahogany cabinet, was a three-
tube regenerative set with a front panel 
very like the Midget's, down to its 
distinctive lever style handles on its 
four controls. It was said to reflect 
"Grand Rapids workmanship." One 
could easily imagine the radio chassis 
being produced in Racine, and the 
cabinets being made and final assembly 
occurring in Grand Rapids. The Grand 
Rapids address cited in the ad was 21-
31 Ottawa Street, very close to an 
earlier MRC address. Klitzen was listed 
in the August 1925 McGraw-Hill Trade 
Directory with an address of 21 Ottawa 
Street in Grand Rapids. The Wolverine 
and Kent sets were listed in the 
November 1925 Radio News Set 
Directory and the Radio Industry 
Encyclopedias of Radio Receiving Sets 
for November 1925 and March 1926, 
with a Grand Rapids address for 
Klitzen. 

Finally, Douglas concludes his 
narrative by noting that Klitzen went 
into receivership in 1926 and was 
dissolved in January 1927. 

Looking back over the Klitzen/MRC 
products, one can see after an innovative early period 
during which Klitzen produced a variety of apparatus, 
that especially from 1923 on, the company narrowed 
its focus to one basic design with variations, a 
regenerative tuner-detector with different numbers of 
AF stages (zero to three). This design became obsolete 
in the mid- 1920s. The company advertised nationally 
and enjoyed some success until the world moved on 
(especially in the modest price range of the Klitzen/ 
MRC sets) to TRF sets and their Neutrodyne 
variations, and ultimately superheterodynes. The 
company didn't move with the world and disappeared. 
But it did leave behind a unique front panel design and 
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those cool levers for which I have a soft spot in my 
heart. 

If you have any information to correct or add to what 
I've presented above, or photos of Klitzen sets or 
wireless equipment you would be willing to share, I 
would very much appreciate hearing from you - Greg 
Hunolt, :).1unolt@excel.net, N5412 State Hwy 57, 
Plymouth, WI 53073. 

You can find more information about Klitzen sets (and, 
indeed, about battery sets in general) in the new 2009 
edition of the Battery Set Compendium (BSC), which I 
am happy to make available to collectors, still free of 
charge. The BSC provides collectors with a "first stop" 
source for information about early battery set radios 
and the companies that made them. As a first stop 
source, the BSC contains as much information as is 
practical about the widest possible range of companies 
and radio types, and points to but does not duplicate 
sources of greater depth, such as the excellent Alan 
Douglas and Eric Wenaas' books, the articles published 
in Radio Age over the years, and in AWA publications. 

The scope of the BSC is early vacuum tube battery 
apparatus and complete sets from roughly 1909 
through 1929 (excluding automobile and farm radios). 
The BSC includes kits as well as factory-assembled 
sets. The BSC includes early modules, apparatus such 
as detector units, amplifier units, tuner units, etc., that 
were connected together in various combinations to 
comprise complete sets, as well as sets themselves, 
providing a view of the evolution of the technology. 
The BSC now contains information (sometimes quite 
complete, sometimes sketchy) about 1,769 radio 
companies and 5,920 battery radios/apparatus. 

I owe a great debt of gratitude to Merrill Bancroft, E. 
H. Scott historian Kent King, Dale Boyce, Charles 
Kirsten, Gary Alley, and others for generously 
contributing or giving me access to information I've 
added to the 2009 BSC. 
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The Magic Eye Tube 
BY BRIAN BELANGER (WITH ADVICE AND HINTS FROM LUDWELL SIBLEY) 

If ordinary antique radios are "cool" (no doubt Radio Age readers would agree that they are), I would 
argue that antique radios with green glowing eye tubes 
are even "cooler" In radio auctions and flea markets, a 
radio with a magic eye tube will usually bring a higher 
price than a comparable radio without the magic eye. 
Over the years, the MAARC Newsletter and Radio Age 
have included many articles and tidbits about magic 
eye tubes by writers such as Ed Lyon and Ted Hannah. 
Tube Collector, the journal of the Tube Collectors 
Association, is another excellent source of information. 
It seemed appropriate to gather the most important 
information from those sources together in one place, 
and that is what this article seeks to accomplish. The 
Bibliography lists sources of information. 

Tuning Indicators 

Actually, the correct name for magic eye tubes is 
"electron-ray tuning indicator tubes," but just as people 
talk about "Kleenex" when referring to facial tissues, 
and "Xeroxing" when referring to photocopying, most 
of us talk about "Magic Eye" tubes (RCA's name) 
rather than electron-ray tuning indicator tubes. RCA 
seemed obsessed with magic in the 1930s. In addition 
to magic eyes, their sets had "Magic Brains" and 
"Magic Voices." 

One nice feature of magic eye-equipped radios is that 
you can tune in the station accurately even with the 
volume turned down. 

Alan B. Du Mont is credited as the inventor of the 
magic eye tube. He came up with the idea around 1930 
and sold his patent to RCA in 1932. RCA introduced 
the first magic eye, the 6E5, in 1935. Prior to that, 

(A) (B) (c) 

Typical magic eye tubes look like (A) when tuning 
between stations with no carrier present. With a weak 
station, the wedge shrinks as in ( B), and with a strong 
station, the eye is nearly or fully closed as in ( C). 

there were a number of other devices used to help the 
radio user ensure that the radio was tuned to the center 
of the station's carrier frequency. For example, Philco 
had its "Shadowgraph." Stomberg-Carlson used a 
tuning meter on some models. Fada, Atwater Kent, and 
some others used the "Tune-A-Lite" or "Flash-0-
Graph" tuning indicator. But once the green magic eye 
tube became popular, other types of tuning indicators 
fell by the wayside. Since the magic eye tube and other 
similar tuning indicators acquire their signal from the 
AVC (automatic volume control) line, the principal 
application of Du Mont's invention had to follow the 
invention of diode AVC by Harold Wheeler of the 
Hazeltine Corporation. Wheeler came up with the AVC 
idea about 1926, applied for a patent (that was granted 
in 1932), and by 1930, radios were beginning to appear 
with the AVC feature. 

The earliest simple tuning indicators were dc 
milliameters (typically with a range of about 10 or 15 
ma.) connected in series with the plates of the AVC-
controlled IF or RF tubes. (The plate current of an AVC 
-controlled tube decreases when a signal is tuned in 
because the AVC voltage used as negative bias for 
these tubes increases, and more negative bias reduces 
plate current.) Because the meter reading decreases as 
the station is tuned in, such tuning indicators were 
typically installed upside down so the needle would 
deflect to the right as the station is tuned in. 

Another approach to a tuning indicator uses a meter in 
a bridge circuit on the B+ line such that the bridge 
becomes unbalanced when the plate current changes. 
That way the meter will deflect to the right as the 
signal increases without having to invert it. 

Instead of a meter with a needle, the Shadowgraph 
used a small swinging vane in front of a light source. 
As the AVC voltage increased, current through a small 
coil changed proportionally, and the resulting change 
in the magnetic field deflected the vane. As the vane 
rotated, it changed the size of the shadow falling on a 
screen. 

Facts About Eye Tubes 

The 6AD6G, introduced in 1938, has two fan-shaped 
displays in one tube. It is often used in test instruments. 
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The 6AF6G also has fan-shaped displays in one bulb, 
but is shorter than the 6AD6G. Both the rare 6AD6G 
and the more common 6AF6G typically require a 
separate driver tube. 

The 6G5 came after the 6E5 (in 1936). The 6W 
appeared a couple of years later and was similar to the 
6G5. Replacement tubes often carried the designation 
6U5/6G5. The 6U5/6G5 was used in radios with a 
higher AVC voltage than those employing the 6E5. 

The 6H5 was registered by Raytheon in 1936 and was 
just like the 6G5 except for an annular display rather 
than the fan-shaped display. 

The 6N5, introduced in 1937, had a lower heater 
current ( 150 ma.), and was designed for farm sets. Its 
cutoff bias was intermediate between that of the 6E5 
and the 6U5/6G5. Later versions were labeled 
6AB5/6N5. 

About the same time, the 6T5 was introduced and 
marketed by Arcturus, Raytheon, and Sylvania. Like 
the 6H5, it featured an annular display. This tube was 
used in a few Zeniths (including some of the popular 
Zenith "Shutter dial" sets, as well as in at least one 
Crosley). But, it never became popular with 
manufacturers, was discontinued in 1939, and today 
NOS 6T5s are scarce and expensive. 

The 2E5 and 2G5 magic eye tubes were the 2.5-volt 
analogs of the 6E5 and 6G5 respectively, and were 
used to provide a magic eye retrofit for older radios 
with 2.5-volt filament tubes. Today they are very hard 
to find NOS, especially the 2G5. 

The 6M-E5 (or 6ME5 or 6EM5) was offered by 
Toshiba, Matsushita, and a company named PRC (and 
perhaps others). They are similar in performance to the 
6E5, but with a small 7-pin base. The 6EM5 was used 
in some early 1960s Heathlcits, such as the AJ-11 tuner. 
Check the Sams Photofact #601, folder 6 for tech data. 

The rare 6X6G was introduced by Rogers in 1937 was 
used in a number of Canadian radios. There is 
conflicting information in the literature, in particular, 
incorrect information about the actual basing diagram. 
Be careful what tube manual you use! The Radio 
Amateur s Handbook has it wrong, as does the 1946 
Canadian Marconi RVC Radiotrons data book. The 
Radio College of Canada binders seem to have it right, 
according to Ludwell Sibley. 

The 6X6 was unusual in that it provided a deflection of 
more than 90 degrees. Actually, it is possible to get 
ordinary magic eye tubes to deflect more than 90 
degrees. (See the Bibliography for articles by Ludwell 
Sibley and Ed Lyon that discuss the 6X6 and increased 
deflection. The RCA tube manual RC-14 also discusses 
how to obtain greater than 90-degree deflection.) 

GE radios with magic eye tubes often had the GE logo 
in the center of the eye tube. GE's orders to RCA for 
these tubes usually called for having the logo on the 
light shield. GE introduced the 6AL7GT in 1947, and 
it was used in television sets and FM radios. 

There were a few European tuning indicator tubes at 
the end of the vacuum tube era, such as the EM84, but 
I will leave it to some other author to document those. 

How an Eye Tube Works 

Most radio collectors are quite familiar with the look of 
the typical magic eye tube. With no signal, the tube 
displays a dim green wedge of about 90 degrees. As the 
signal strength increases, the size of the wedge 
decreases, and with a very strong signal, the wedge 
essentially disappears and the whole display is bright 
green. 

Inside the magic eye tube is a high-it triode that serves 
as a DC amplifier. The AVC voltage is amplified by 
this triode. The tube's plate current therefore varies 
depending on the strength of the AVC voltage. Above 
the triode is a cone-shaped electrode coated with a 

Electron- ray indicator cathode 

Cathode 
light 
shield 

Target — 

Triode 
plate 

; 
Triode cathode 

,, Fluorescent 
coating 

__Blade- like 
ray- control 
electrode 

--Triode 
grid 

Internal construction of a magic eye tube. 
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Typical circuit employing a magic eye tybe. The 1 
megohm resistor above the tube is the one that is 
often found inside the socket. 

fluorescent material (zinc orthosilicate is what Dumont 
used) that glows green when struck by electrons. Philip 
Rheinschild (see Bibliography) speculates that Dumont 
used zinc orthosilicate because Dumont lived in New 
Jersey, and the best source of zinc orthosilicate is 
found there. There are other fluorescent materials that 
might have been used, but they would have produced 
colors other than green. So, we have New Jersey to 
thank for that pretty green color. 

A small cathode is at the center of the cone, and it 
produces the electrons that travel to the circular anode 
target, which is usually opera-ted at a positive potential 
of about 150 to 250 volts. Bet-
ween the cathode and the target 
is a blade-shaped electrode 
which RCA called a "ray 
control." The electrode is con-
nected to the triode plate. 
When the potential of this 
electrode is less than that of the 
target, it repels electrons, and 
that casts a shadow on the 
target. As the voltage increases, 
the shadow decreases in size, 
and if the ray control reaches 
the same potential as the target, 
then there is no shadow. 

The 1-megohm resistor, R, 

shown in the schematic, is usually found in the eye 
tube socket. (Not the eye tube base, but the socket into 
which the tube plugs.) It sometimes opens, and if that 
happens, the tube will not deflect, so for a non-
functioning eye tube, check to make sure that resistor 
is good. 

The Use of Eye Tubes 

Radio service shops circa 1940 often retrofitted 1930s 
radios with magic eye tubes as customers requested 
that service. At the time a service shop could purchase 
a kit from vendors such as Amphenol containing an eye 
tube, a socket and wiring harness, an escutcheon, 
mounting brackets and hardware, and instructions. A 
hole would have to be drilled in the front panel. Until I 
realized that, I was puzzled when I first began 
collecting radios and found a radio with an eye tube 
that, according to the Rider schematic, was not suppos-
ed to have one! 

Initially, eye tubes were found primarily in high-end 
consoles, but before long, they began to appear even in 
smaller medium-priced table models. Arvin, Belmont, 
Sparton, Airline, Silvertone, and Stomberg-Carlson are 
examples of brands that used magic eyes in table 
models fairly regularly. Philco, a principal rival of 
RCA, shunned magic eye tubes. 

Test instruments such as capacitor checkers, bridges, 
and signal tracers often use eye tubes. At antique radio 
auctions, you often can purchase one of these 
instruments for less than the cost of a separate eye 
tube. 

1950s- and `60s-vintage hi-fi AM and FM tuners fre-
quently used eye tubes. 

MAGIC EYE 

ASSEMBLIES FOR ELECTRON-RAY TUBES 
For Tuning Indicators, Recorders, Test Equipment 

FOR 6- PRONG TUBES FOR OCTAL BASE TUBES 

N. MEAS — S1.25 List 
No. MEA8 — S1.25 List 

Ad for a kit to install a magic eye tube in a radio without one. 
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Service Hints 

Dim CRTs can sometimes be brightened with a picture 
tube rejuvenator. The question is, is there an analogous 
way to rejuvenate dim magic eye tubes? Several 
articles have appeared in the literature to suggest that 
this might be possible, and suggesting things to try, for 
example, the ones by Paul Bourbin and Jim Farago in 
Antique Radio Classified. The assumption is that the 
dim display is caused by weak emission. The results 
reported in ARC varied. Some tubes showed no 
improvement, some brightened only briefly, but others 
lasted for a time. Tube expert Ludwell Sibley made a 
careful study of this involving 33 eye tubes, and 
reported his results in the August 2008 Tube Collector 
(see Bibliography). His conclusion was that 
rejuvenation does not work. Sibley's theory is that 
contamination of the target is the cause of tubes 
becoming dim with usage. If any of our readers have 
found a rejuvenation procedure that achieved good 
results, please let us know. 

If rejuvenation is not a panacea, can anything else be 
done about magic eye tubes that are getting dim? In a 
MAARC newsletter, Charlie Rhodes suggests adding a 
tiny dedicated power supply just for the magic eye 
tube. With a higher anode voltage, the glow of the tube 
will brighten. To accomplish this, feed the output of 
one of the rectifier tube plates to a string of silicon 
diodes (e.g., two or three 1N4007s). To equalize the 
voltage across these diodes, parallel each diode with a 
1-Meg resistor or a 0.005 0', 1000-volt disc ceramic 
capacitor. Connect that string to an electrolytic 
capacitor of about 5 µF at 450 volts. Feed the filtered 
output to the magic eye tube anode. Use a voltage 
divider if the display is too bright. Ludwell Sibley 
wondered whether the eye tube might even work 
without the separate rectifier and filter—just tie its 
anode to the rectifier cathode. Operating the tube at a 
higher than rated voltage will likely shorten its life, 
though. Be sure to put a note in the cabinet explaining 
what you did. If a future owner decides to replace the 
dim tube with a new good one, it will be necessary to 
remove the temporary power supply and restore the 
original hookup and lower voltage. 

The 6E5 and 6U5 magic eye tubes are interchangeable. 
The only difference is that the 6E5 will close on a 
weaker signal than the 6U5. A low-cost substitute for 
either is the type 1629 tube, which is just like the 6E5 
or 6U5 except that it has an octal base and a 12-volt 
filament. Some writers have proposed using a small 
add-on filament transformer to supply the 12 volts for 
the 1629 heater, but Ted Hannah reports that the 1629 

works quite well on 6 volts, although it takes longer to 
heat up. You can make an adapter to convert the octal 
base to a 6-pin base, or you may be able to purchase a 
ready-made adapter. For a time Antique Electronic 
Supply offered such adapters. 1629 tubes were used in 
some pieces of test equipment, such as EICO signal 
tracers, and since these signal tracers were typically not 
used all that much, the eye tubes are often almost as 
good as new. Since beat-up signal tracers often sell at 
MAARC auctions for just a dollar or two, this is a good 
way to pick up magic eye tubes cheap. 
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In 1936 Empire Radio Corp. of Chicago offered a 
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aluminum airplane that sat on top of the radio. 
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fl MAARC's First 
Meeting 

In the article about MAARC's history 
on page 2 of the August Radio Age, a 
list was included of the people who 
attended MAARC's first organizational err meeting in Joe Koester's home. Two 
attendees had not been identified. Ed 
Bruns wrote to say that one of the 

unidentified persons was Edwin Dallas Kennedy, 
W3GPI, now deceased. Bruns had brought Kennedy to 
the meeting, but he chose not to join MAARC. Thanks, 
Ed! 

A New Use for an Old Radio 

Jim Knapp writes that for those who have a dog and 
use an Invisible Fence (the kind with buried wires to 
keep the dog in a specified area), finding the buried 
wire can be a problem. A portable AM radio tuned to a 
weak station on the low end of the dial makes a great 
signal chaser. The wire, typically buried less than 6 
inches, acts as a loosely coupled antenna. The radio 
increases in volume and the background hiss 
diminishes when in close proximity to the wire. (You 
cannot do this from a standing position, though, 
because the radio must be close to the ground for this 
to work.) So, use your Fada to find Fido's fence. 

Fallfest is Coming Up! 

Don't miss MAARC's big annual "Fallfest" (Sunday, 
Oct. 18). Each year this event gets bigger and bigger. 
Local hams interested in antique equipment are 
encouraged to attend, and there will be vintage ham 
equipment in the flea market and auction as well as lots 
of antique radios, TV sets, tubes, test equipment, and 
more. 

The local Boy Scout troop will provide coffee and 
sweets in the morning, and hamburgers and hot dogs 
for lunch. Admission is free. The gates will be locked 
until about 7 a.m., so if you arrive too early, you will 
have to wait outside. Auction consignment ends at 
11:30 and the auction will begin at 12:30. 

Free Old Radio Books 

Google has been scanning and making available on the 
Internet rare old books for which the copyrights have 

nts 
expired. This is a great way to acquire early radio 
information. To check it out go to: 

http://www.books.google.com/advanced_book_search 

Click Full View Only, and Books. 
(That will pull up only those books that are available 
free. Google offers other books that you must pay for.) 

Near the top of the screen, you will see a box labeled 
"At least one of the words." 
Type into that box a keyword such as wireless or radio. 
You will get a long list of available books. Scroll down 
and click on the book you want to see and it will 
appear in PDF form on your screen. You can print out 
the entire book, or just selected pages. 

For example, I quickly found books such as 

Zenneck's 1915 Wireless Telegraphy 
Bucher's 1920 Wireless Experimenters' Manual 
Goldsmith's 1918 Radio Telephony 

These are rare books that I have in my library, and for 
which several years ago, I probably paid $25 or more 
each. Now they are available free to anyone who wants 
them. This is a terrific resource for early material. 
Google continues to add material to their website, so as 
time goes on, more and more such books will be 
available. If you don't already own a computer, this 
opportunity is enough to justify buying one! 
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oldtimerep@aol.com. 

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. 

Sale/Trade: Guild New Englander, 
$225/B0. Trade for battery model 
table radio(s) of equal value, working 
or not. Wanted: For General Radio 
type 384 oscillator made in the early 
1920s: information, parts, meters, 
potentiometer, and literature. Any 
information greatly appreciated! This 
unit had plug in coils similar to the 
type 584 (made in 1929 or so), and the 
coils were stored on top of the 
oscillator. Michael Crain, N3VWI•I, 3 
Hillside Ave., Harveys Lake, PA 
18618, (570) 639-2794, email: 
alcradio@juno.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: 860-928-2628. E 
-mail: bob@oldradiodoc.com. Please 
come visit us on the web at http://  
www.oldradiodoc.com or stop by 
when in the New England area. 

For Sale: 1941 and 1942 Philco 
escutcheons, knobs, and pushbutton 
reproductions now available. Other 
various knobs and pushbuttons also 
available. Contact us for specific 
model numbers on escutcheons. Old 
Time Replications, 5744 Tobias 
Avenue, Van Nuys, CA 91411, (818) 
786-2500, http:// 
www.antiqueradioknobs.com, email: 

For Sale - Book: Dr Mahlon Loomis 
experimented with and demonstrated 
wireless in 1864 in northern Virginia 
by sending radio signals 18 miles 
using 400-foot vertical wire antennas, 
and keying the antenna to ground 
using the natural electric field of the 
earth. Loomis received a U.S. patent in 
1872 and a corporation charter by the 
U.S. Congress in 1873. The book, 
Mahlon Loomis, Inventor of Radio, by 
Thomas Appleby (copyright 1967, 188 
pages) describes his work and the file 
at the Library of Congress. Available 
for $25 plus $5 S&H in the U.S. or $ 10 
S&H foreign. Svanholm Research 
Laboratories (Loomis Scientific 
Research Foundation), P.O. Box 81, 
Washington, DC 20044. Read http:// 
n3rf.home.netcom.com. Contact me at 
N3RF@earthlink.net or call 202-352-
5252. 

(Continued from page 13) 

California Antique Radio Gazette, May 1985, p. 

18 (substituting 1629 for 6E5). 

Jim Farago, "More on Rejuvenating Tuning Eye 

Tubes," Antique Radio Classified, February 1991, 

p. 16. 

Alfred Ghirardi and J. R. Johnson, Receiver 

Circuitry and Operation, (New York: Rinehart & 

Co., 1951). 

Philip Rheinschild, Jr., "The Tuning-Eye Tube in 

1930s Radio Sets (Part 1)," SCARS Gazette, Feb. 

1998, p. 5. 

Ludwell Sibley, "A Bit More on Rogers," Tube 

Collector, April 2000, p. 14 (6X6 tube). 

Ludwell Sibley, "Restoring Magic-Eye Tubes — Sadder 

But Wiser," Tube Collector, Aug. 2008, p. 25. 

Ludwell Sibley, "Some Magic Eye Tubes," Tube 

Collector, Aug. 2003, p.15. 

Ludwell Sibley, Tube Lore, (Coopersville, PA: Chernay 

Printing, 1996). 

Web pages: 

If you do a Google search for "magic&eye&tube" you 

will get dozens of hits, including tube vendors, projects 

involving magic eye tubes, color pictures of magic eye 
tubes, and much more. Here are two: 

http://home.pacbell.net/philbert/tuning_eye/tun_eye.htm 

http://magiceyetubes.com/ 
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MAAR_C yo 1/tr Levtatut r! 
Sun, Oct 18 MAARC's Radio Fallfest at the Davidsonville Family 

Recreation Center. See p. 2 for map and directions. 
Gates open at 7 a.m., Auction consignment closes at 
11:30, auction begins at 12:30. Free admission, food 
available for purchase. 

Sun., Nov. 15 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 
11:30, meeting at 1:30. 

Sun., Dec. 20 MAARC meeting at the Sully Station Community 

Center, Centreville, VA. Tailgating at 11:30, meeting at 
1:30. See map on p. 14. 

Sun., Jan. 17 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 
11:30, meeting at 1:30. 

Sun., Feb. 21 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 
11:30, meeting at 1:30. 

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




