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Frederick A. Kolster and His Radios 
BY BRIAN BELANGER 

Frederick Kolster Becomes a Radio Engineer 

Kolster radios are far from the most sought after of the 
1920s radios that we collectors covet, but the man for 
whom they are named, Frederick Augustus Kolster, is 
an interesting fellow. He does not qualify for the top 
tier of radio inventors (e.g., Howard Armstrong and 
Lee deForest), nor the top tier of radio entrepreneurs, 
(e.g., David Sarnoff and Powel Crosley), but he did 
make notable technical contributions to the field of 
radio. The books by Douglas, Dunlap, and Synder and 
Bragaw noted in the bibliography are good sources of 
information about Frederick Kolster and his radios. 
Morgan McMahon's Radio Collectors' Guide is the 
best source for model information. And, Howeth's book 
is a useful source of information on direction finding, 
especially by the U.S. Navy. 

Frederick Kolster was born in Geneva, Switzerland, on 
January 13, 1883, but moved with his parents to Boston 
as a young child. Frederick's father was a concert 
violinist with the Boston Symphony. When Frederick 
was in his late teens he decided he wanted to become a 
civil engineer, but a teacher recommended that instead 

(Continued on page 3) Frederick Augustus Kolster 
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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 Age s 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, preferably via email or on a CD or flash drive, in MS 
Word, Word Perfect, Wordpad, or RTF format, without fancy 
formatting, because the editors will have to modify it anyway. 
Photographs, if hardcopy, should be high quality black and white 
or color. Softcopy graphics files should be in TIFF or JPEG 
formats; contact the editors for further guidance. Send your 
submission to either editor and include your name, address, 
phone, and email. 

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

Map — Davidsonville Family 
Recreation Center (not to scale) 

tee 4\ 
Queen Anne Davidsonville Family 
—ridge Road Recreation Center 
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(Continued from page 1) 
he get involved in the then-new field of wireless 
telegraphy. Radio pioneer John Stone Stone (yes, that's 
his correct name—see Radio Age for December 2004, p. 
8) had a laboratory in Cambridge, Mass., and Kolster 
landed a job with Stone in 1902, where he stayed until 
1908. During the time Kolster worked for Stone, the 
Stone Radio & Telegraph Company provided the U.S. 
Navy with experimental direction-finding (D-F) equip-
ment. Presumably, Kolster gained expertise in D-F 
systems, which served him well later. The Navy was 
disappointed with the performance of Stone's system, 
which had some serious shortcomings, but probably 
realized that with further development D-F technology 
could someday be valuable to the Navy. 

During his years with Stone, Kolster attended Harvard, 
graduating in physics and engineering. Upon gradu-
ation, he took a job with the De Forest Telegraph and 
Telephone Company, where he had an opportunity to 
work on radiotelephony. He left in 1911. 

Synder and Bragaw say that he also worked for Fritz 
Lowenstein briefly towards the end of 1911. With a 
résumé that included stints with Stone, deForest, and 
Lowenstein—all big names in radio at the time— 
Frederick Kolster was in a good position to compete 
for higher-level opportunities in the growing field of 
radio. 

The National Bureau of Standards in Washington, 
D.C., had become a prestigious laboratory by 1911. 
Kolster accepted a temporary appointment as an 
assistant physicist on December 18, 1911, with a salary 
of $ 1800 per year. The appointment was contingent on 
his passing a rigorous test. He passed, and was sworn 
in as a government employee on March 1, 1912. (The 
delay between being offered the job and beginning 
work seems like a very long time, but even today 
people complain about how long it takes the Federal 
government to process new employees.) It seems likely 
that Kolster's involvement with Lowenstein occurred 
between the time he left De Forest and the time that he 
began working at NBS. 

NBS was just gearing up to respond to the new radio 
field, and Kolster was given responsibility for organi-
zing a radio section. Before long, he was made its 
chief. With NBS's emphasis on measurements and 
instrumentation, there was plenty that needed doing in 
measurements and standards for radio technology. In 
1912 radio communication for maritime use was the 
principal application of radio. Kolster invented the 
widely used Kolster decremeter and developed techni-

ques for measuring the wavelength and wave shape of 
spark transmitters. Spark transmitters emit a decaying 
oscillatory wave after each spark, and to reduce 
interference, the government limited the logarithmic 
decrement of spark transmitters to a value not to 
exceed 0.2. To enforce this regulation, government 
inspectors needed an accurate instrument, and 
Kolster's decremeter did the job well. 

His boss, Dr. E. B. Rosa, thought highly of him. In a 
letter to the Secretary of Commerce, seeking a salary 
increase to $2700 per year for Kolster, Rosa said, "He 
is a very competent and trained expert in wireless and 
has designed a fundamental instrument for measure-
ment of wireless waves." Kolster got his raise. 

In 1916 the NBS director requested another salary 
increase for Kolster, saying, "This recommendation is 
made in view of the splendid achievements of Mr. 
Kolster in the field of radiotelegraphy. He has shown 
himself to be a specialist of the highest attainments in 
this very technical field. Not only has he been the 
leader of the Bureau's work on this subject and handled 
it with unqualified success, but he has invented 
apparatus and equipment which shows the gift of 
originality and ability of unusual order." His direction-
finding system was described as "an epoch-making 
discovery." 

Kolster and Radio Direction-Finding 

Following the unsuccessful experiments with Stone's 
D-F apparatus, the Navy continued to explore this 
technology, using equipment designed by Bellini-Tosi 
and Telefunken, but none of their systems met the 
Navy's requirements, either. The Navy watched with 
great interest the work being done at NBS by Kolster, 
and NBS agreed to allow Kolster to be a consultant to 
the Navy on D-F technology. Around 1916 he was 
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working close!, with the Philadelphia Navy Yard, 
where a DF station was under construction. The Navy 
then built twelve more D-F stations on the Atlantic 
coast. Before the end of 1916, twenty D-F systems 
were installed on battleships and cruisers. A type SE-
74 Kolster coil and a type SE-75 compensating 
capacitor were key components of this system, but the 
available receivers left much to be desired. Howeth 
says the Navy captains were unenthusiastic about the 

equip-ment, probably because they did not understand 
it or its potential uses. By the end of the war, D-F 
equipment had progressed substantially. The Navy's 
better performing Model SE- 1440 receiver became 
available in 1918, and was incorporated into the very 
successful Type-DA direction-finder system. 

As early as 1913 Kolster had begun to convince many 
in the technical community that radio beacons at 
lighthouses could improve safety at sea. In 1913 
experimental radio beacons were established on the 
Ambrose and Fire Island lightships and the Sea Girt 

Lighthouse in New Jersey. In conjunction with the 
beacons, Kolster championed the use of his own design 
of rotating-coil radio D-F apparatus, which developed 
into the Kolster radio compass. It proved to be a great 
help to ships so equipped when lost in fog. During 
World War I the U.S. Navy considered this sensitive 
military technology, and discouraged information 
dissemination about state-of-the-art systems, so the 
widespread use of radio compass technology in 
commercial shipping was delayed until after the war. 

California-based Federal Telegraph was deeply into 
marine radio technology, so it was natural that the 
company would want to explore adding maritime 
direction-finding equipment to its product line. 
Following the war, Federal was able to acquire the 
rights to use the government-developed technology, 
and since Kolster was the expert, it was logical that 
Federal would want to hire him. In 1921 they lured 
Kolster away from NBS. No doubt he received a large 

salary increase. 

By the early 1920s, the technical community began to 
recognize that radio direction-finding could be used by 
a ship to determine the bearings of radio beacons at 
known locations, and by triangulation, the ship's 
location could be determined quite accurately. Initially 
used primarily by ships, once aviation began growing 
in importance between the world wars, direction-
finding and radio beacons at airports became an 
equally important application of D-F technology. 
Today's GPS systems are a far cry from the primitive 
D-F technology that began early in the 20th century 
with experimenters such as Frederick Kolster. 
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Kolster is certainly not the only radio scientist who 
contributed to the development of radio direction-
finding. Dunlap recognizes Fessenden, Pickard, Stone, 
Round, Dunmore, Lowell, Smith-Rose and the team of 
Bellini and Tosi as also playing meaningful roles in 
radio compass technology. From what I have read, 
though, Kolster's multiple loop system worked better 
than most of the others in service at the time. 

Federal Chooses Kolster for its Radio Brand Name 

In 1924 Federal Telegraph got a new board chairman— 
Rudolph Spreckels—who had made a fortune in the 
sugar business. The market for broadcast radios for the 
home appeared to be a fast growing business opportun-
ity, and Spreckels wanted a piece of the action. Home 
radios bearing the brand name "Federal" were already 
being made and sold by that other (unrelated) Federal 
company—the Buffalo-based Federal Telephone and 
Telegraph Company. Accordingly, the California 
Federal Telegraph Company had to come up with a 
different name. Kolster had a good reputation in the 
technical community, so the company decided to use 
Kolster for its brand name. 

Kolster radios were actually manufactured by Brandes 
Products at their Newark, N.J., factory. Presumably 
Frederick Kolster had a major hand in designing them. 
According to Alan Douglas, this was not a marriage 
made in Heaven. The two companies feuded, sloppy 
production resulted, and Douglas noted that in the first 
year sixty percent of the radios were returned by the 
distributers as defective. Frustrated by the situation, 
Federal took action. Brandes was absorbed into Federal 
and the new company became Federal-Brandes, Inc. 
late in 1926. Trade journals reported hundreds of 
thousands in losses. 

According to McMahon, the first Kolster radios came 
out in 1925, although they may have been called " 1926 
Models" if it was late in the year. Except for a couple 
of early models, Kolster radios had single-dial tuning, 
a good selling point at the time. Some of the variable 

capacitors were made of pot metal, which makes them 
nearly impossible to restore to good operation today. 
Some Kolster radios are listed in Rider under Kolster 
and others under Brandes, but quite a few models 
cannot be found anywhere in Rider. 

For the 1926-27 season, Kolster designed new models 
that apparently did somewhat better than the first 
models. But sales were still disappointingly slow, and 
trade journals reported that Spreckels was pouring 
money into the company to keep it from going under. 
Kolster radios tended to be quite expensive, and 
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The Brandes factory in Newark, N.J., where Kolster radios were made. Brandes is probably best known for its 
headphones, of which thousands were made. 

consumers could find other brands that performed just 
as well for less money. 

The first Kolster AC models were introduced in 
October 1927, when Federal-Brandes managed to 
secure an RCA patent license. Few were sold and 
employees were laid off. Emerson Radio and 
Phonograph bought 10,000 unsold obsolete models for 
a song, and began to advertise them. Douglas indicates 
that the number of unsold radios may have exceeded 
100,000. This is certainly not what today would be 
called "Just in Time Production." One wonders how 
the company management could have continued to 
overproduce radios when their models were selling so 
poorly. 

In April 1928 the company name was changed to 
Kolster Radio Corporation, which issued new stock. 
High level managers who knew how desperate the 
company was, managed to unload their stock before 
the company collapsed, and in 1931, were sued by 
angry stockholders. Bill Moore's 2001 Antique Radio 
Classified article says that Kolster-Brandes subsidiaries 
in Britain and Australia survived after the U.S. 
company failed. 

Circa 1929 Kolster had a nationwide radio program on 
CBS on Wednesday evenings. Late in 1929 the 
company tried to orchestrate a merger with Earl, but 
the situation was too far gone to salvage, and the 
company went into bankruptcy. The assets were 
auctioned in 1931. Interestingly, Bill Moore says that 

the Kolster radios made just prior to bankruptcy were 
actually quite well made. 

A new company called Kolster International controlled 
by Mackay was formed from the ashes, but it, too, 
folded in 1932. 

In 1931 Federal was acquired by International 
Telephone and Telegraph, and Frederick Kolster 
became an ITT research engineer, concentrating on 
UHF remote control applications. He became an 
independent consultant in 1938, and died in 1950. 

Kolster Radios 

Probably the Kolster radios that I have seen most often 
are the Model 6-D, introduced in 1926, and the Model 

The 1926 Kolster Model 6-D, one of the least 
expensive Kolsters. It sold for $85. 
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Kolster Radios - Models, Years, and Original Prices 

Note: There are discrepancies among sources regarding year of introduction because the next years' models 
were generally introduced towards the end of the previous year, and sometimes new models were advertised 
before they had actually been produced. Accordingly, the "year" figures below should be considered 
approximate. In a few cases, I could not ascertain whether a model was a table model or console. 

Year Introduced: 1925 

Model :1ypg. 

6-A 
6-B 
6-C 
8-B 
8-C 

6-tube table model 
6-tube table model 
6-tube console 
8-tube console 
8-tube console 

Year Introduced: 1926 

6-D 6-tube table model 
(later $98. 

6-E 6-tube console 

6-G 6-tube console 

6-H 
7-A 
7-B 
8-A 

6-tube console 
7-tube table model 
7-tube table model 
8-tube table model 

Price 

$175 
$225 
$250 
$265 
$375 

$85 
50, then $80) 

$135 
(later $ 150) 

$185 
(later $ 165) 

$265 
$125 
$140 
$185 

Year Introduced: 1927 

6-F 7-tube AC table model 
6-J 7-tube AC 
6-K 7-tube AC console 
6-L 7-tube AC 
6-R 7-tube AC console 

6-M 
K-20 
K-21 
K-22 
K-23 
K-24 
K-25 
K-27 
K-28 
K-30 
K-32 
K-35 

Year Introduced: 1928 

11-tube AC 
7-tube AC table model 
8-tube AC table model 
7-tube AC table model 
8-tube AC console 
9-tube AC console 
7-tube AC table model 
7-tube AC 
8-tube AC 
6-tube DC table model 
6-tube DC console 
4-tube AC chassis 

$160 
?? 

$250 
?? 

$250 

$325 
$135 
$160 
$200 
$285 
$350 
$135 

?? 
?? 

$135 
$200 
$80 

K-36 
K-37 

B-10 
B-11 
B-12 
B-15 
B-16 
K-38 
K-42 
K-43 
K-44 
K-45 

(1928 Continued) 
5-tube AC chassis 
7-tube AC 

Year Introduced: 1929 

7-tube AC table model 
8-tube AC 
8-tube AC 
8-tube AC console 
8-tube AC console 
10-tube AC console 
8-tube AC 
8-tube AC console 
9-tube AC console 
11-tube AC console 
with remote control 

1931-32 Era (Mostly superhets) 

$95 
?? 

$85 
?? 
?? 

$125.50 
$165 
$750 

?? 
$235 
$325 
$500 

K-60 7-tube AC table model $69.50 
K-62 7-tube AC table model $69.50 
K-70 8-tube AC highboy $99.50 
K-72 8-tube AC highboy $99.50 
K-80 9-tube AC highboy $129.50 
K-82 9-tube AC highboy $129.50 
K-90 10-tube AC console $149.50 
K-92 10-tube AC console $149.50 
K-110 8-tube AC mantel $59.75 
K-112 8-tube AC mantel $59.75 
K-113 8-tube DC mantel $66.25 
K-114 9-tube battery mantel ?? 
K-120 8-tube AC console $74.75 
K-122 8-tube AC console $76.50 
K-123 8-tube DC console $81.75 
K-130 9-tube DC console $99.75 
K-132 9-tube battery console $102.00 
K-133 10-tube DC console $112.25 
K- 133A DeLuxe 

10-tube DC console $139.75 
K-140 10-tube AC console $144.75 
K-141 10-tube AC ?? 
K-142 DeLuxe 

10-tube AC console $148.00 
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The Kolster Model 8-C, with built-in loop antenna and 
speaker. It sold for $375, less tubes and batteries, 
roughly $4,000 in today's money. 

K-20 from 1928. These turn up at antique radios meets 
fairly often, but generally do not bring high prices. 
Priced at $85, the 6-D was one of the least expensive 
Kolster radios. The sidebar (not a complete list) lists 
Kolster models and their original selling prices. Note 
the 1929 Model K-38, which sold for $750. That would 
be $8,000 to $ 10,000 in today's dollars. I wonder 
whether any examples of that model have survived. 

Kolster radios were all TRF sets until towards the end, 
when superheterodyne types were added to the product 
line. 

Bill Moore's article describes the obscure Kolster 
Model K-165 which is unusual in that it is shortwave 
only—no broadcast band! For about the same price, the 
company could have included the broadcast band, 
making the radio much more useful. 

If you have an interesting Kolster radio in your 
collection, or have had an interesting experience 

The Model K-60 tombstone. With seven tubes, it sold 
for $69.50. 

restoring one, let us know! 
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Rescue of a Downed Pilot S-155 
BY STEVE NOGA 

Steve brought this radio to the Old Equipment Contest at RadioActivity 2008 and won a 
blue ribbon for best restoration. - Editor 

M y move from Maryland to Charleston, S.C., last 
year provided a good incentive for unloading 

some excess gear at MAARC's Fallfest 2007 radio 
meet. With strict guidance of management: "NO 
CONSOLES," I headed for the meet. Quickly selling 
the stuff I had brought created a dangerous situation— 
cash in my pocket, space in my vehicle, and no adult 
supervision! Walking the ever-expanding tailgating 
area, brought me to a late arrival just unloading some 
consoles. I watched as they were unloaded. Great, 
nothing of interest for me, wait—what's that nasty but 
small console with the neat sliding doors. It's a Pilot S-
155 in what used to be a beautiful and small console 
cabinet. This gem had been destroyed by weather and 
rough handling and to coin some old Navy slang "was 
down hard" 

As the owner began pasting Post-it notes with prices on 
each console, I thought "Please price that little disaster 
at $ 1000 so I won't be tempted." My worst fear was 
soon realized—a $ 10 price tag. Lugging it back to my 
parking spot, I started feeling good about the purchase 
and was working on a strategy to get it home. "(Honey 
—it says MIDGET RADIO!)." Also, a few other 
browsers wanted to know if it was for sale. This set 
would be a great opportunity to try some of the 
techniques described in Bret Menassa's DVD, Old 
Radio Repair, Volume 4. This set presented many of the 
problems Bret discussed, e.g., peeling veneer, missing 
veneer, large scrapes down to the wood, hazing, and 
checkered cracks in the lacquer finish. It definitely 
presented a challenge, but also, an opportunity to learn. 

From what I could see, the electronics looked fairly 
complete, with original speaker, tube shields, knobs, 
three 24A tubes, but missing three tubes: a 27, a 45, 
and an 80. Otherwise it appeared unmolested. Also, a 
neat surprise waited under all the dust—a store stamp 
"Elizabeth Radio Shop - New Jersey's Largest Radio 
Shop," and a date of April 19, 1934. 

I assumed the electronics restoration would not be a 
problem, and began looking closely at the condition of 
the cabinet. Good grief! This was going to be difficult 
and time consuming at the very least. I reviewed 
Volume 4 of the cabinet repair DVD again and decided 

to use many of the techniques discussed, including re-
glue, reflow, strip, and refinish. I disassembled the 
cabinet to get the sliding doors out in preparation for 
spraying. Then I learned my first of many lessons—do 
not spray lacquer on humid days. After several trials 
and errors the cabinet finally started to look like it was 
worth saving. Bret was right—practice on something 
you can trash before working on a cabinet you really 
want to save. 

On to the less difficult part—the chassis. My next 
disappointment came after I lifted the chassis out and 
was presented with add-on parts throughout. No virgin 
here! The add-ons were placed haphazardly and poorly 
soldered. Since large-value filter caps had been added, 
I assumed the choke or field coil had failed. The 
schematic also showed a module which contained the 
bypass caps. The module was large and easy to locate, 
and had several connections already removed. It would 
have to be rebuilt. Completing that task removed most 
of the under-chassis add-on clutter. The schematic 
indicated that the original B+ filter caps were low 
value types, so I decided to chance non-polarized 
combinations of 1- and 2-µF capacitors to make up the 
filter bank. They were easy to hide in and around the 

This close-up of the front of the as-received Pilot 
shows dings and missing veneer chips. 
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The cnassis of the Pilot S-155 cieaned up nicely. 

original filter bank and worked fine. The choke and 
field coil were also fine. The radio played with no 
noticeable hum. I was also amazed that it played very 
well without an antenna, which actually presents a 
problem: the volume control on the front 
end is ineffective on strong local stations. 

In summary, the electronic portion of this 
project was fairly straightforward, and 
consumed about 10 percent of the total 
restoration time of forty hours. I found 
Bret Menassa's DVD mentioned earlier 
extremely helpful, and recommend it for 
anyone intending to restore a disaster. I 
have always had good luck with Deft 
clear lacquer, but also found the Mohawk 
products suggested by Bret to be superb. 
Two important tips: 

1. Make sure the glue gets to the very 
inner edges of a veneer re-glue job. You 
must really wet the area you are trying to 
reflow. 

2. Spray lacquer only on lower humidity 
days. 

All in all, it must have been a success, as 
the downed pilot enjoys a place of honor 
in our home. 

When all the work was completed, the 
downed Pilot ( right) was restored to its 
original glory. 

This corroded module contained 
that needed to be replaced. 

several capacitors 
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Slipping Dial Cord RadioA ctivity 2008 

In the June Radio Age, I asked for 
suggestions for solving the problem of 
slipping dial cord. Thanks to everyone 
who responded. 

Ted Hannah suggested rubbing rosin on 
the dial cord. (Rosin is used on violin 

and other string instrument bows, and can be purchased 
at shops that sell musical instruments.) Jim Knapp 
suggested using non-slip fan belt dressing. It comes in 
a tube and can be purchased at auto parts stores. Tom 
McKee suggested using bees' wax. 

Richard Altig suggested the following: 
First, he uses Hoppe's No. 9 gun oil as 
a lubricant on the bearings or pulleys, 
because it does not run and stays on the 
bearing surface much like 
watchmaker's oil does.Second, he uses 
fishing line for the dial cord. (I have 
heard that there are some brands of 
nylon fishing line that stretch with use, 
so be careful what brand you try.) For 
green cord Richard uses Gudebrod G-6 
Dacron 50 # line. For black cord he 
uses Woodstock soft Dupont Tynex 
20# spinning line. These are very close 
in size and appearance to the original 
cords. He says he has had no problem 
with stretching after use with these 
cords. Third, in about 50 percent of the 
cases he has found it necessary to 
substitute a slightly longer and stronger 
spring. There is usually plenty of room 
for a 50 percent longer spring. Often it 
is necessary to use one of slightly 
larger diameter to achieve the greater 
tension. 

Paul Hyman noted that nylon is a 
difficult fabric to knot. He uses a 
square knot, and says that the secret is 
to suspend the knot in mid air and 
saturate it with liquid two-part epoxy 
to ensure that the knot does not work 
loose. Also, medical hemostats come in 
handy for manipulating the dial cord. 

Bill Goodwin accepted the task of creating the banquet 
display for RadioActivity 2008. He contacted many 
members of MAARC and arranged to borrow Crosley 
radios. In addition, he tracked down numerous Crosley 
images that he turned into signs and banners. He even 
created snazzy and colorful Crosley lighted signs that 
he donated to MAARC to be auctioned at the main 
auction. Thanks to Bill for a terrific effort. Those of 
you who missed the banquet missed a fine event! 
Michael Pasco provided the two photos of the Crosley 
display shown on this page. 
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Broadcast Radio Rides the Rails 
BY DANIEL SOHN 

As the 1920s began, the next quantum leap in mass 
entertainment was predicted to be movies with sound, 
and the public's fascination with early broadcast radio 
came as a complete surprise. Even the self-proclaimed 
father of radio, Dr. Lee de Forest, had switched to 
talking pictures.' But by March 1922, radiophoning (as 
it was first called) had become "the most popular 
amusement in America."2 As the radio craze continued 
to spread, everyone tried to associate themselves with 
this new entertainment medium, and railroads were no 
exception. The result was three publicity stunts, 
disguised as radio experiments, that provide us with 
snapshots in time. 

An article in the April 6, 1922, issue of the New York 
Times leads off with the attention-grabbing headline 
shown below.3 The article is interesting for what it 
says, and what it does not say about early broadcast 
radio. For instance, it contains the following optimistic 
statement, which will prove untrue, "Railroad officials 
said it was the first time radio waves from a 
broadcasting station had been picked up for the enter-
tainment of passengers on a train." A glaring omission 
to us, today, is the lack of station call letters. The 
stations taking part in the radio test were referred to by 
just the names of their owners and their locations, a 
cumbersome means of identification. 

RADIO ENTERTAINS 
STUDENTS ON TRAIN 

Several Hundred Cornell Men 

on *Way Here Enjoy Concert 

From Broadcasting Station. 

UNIVERSITY AIDS IN TEST 

Waves Albo Come Into Car From 

Schenectady. Where General 

Electric Used Phonograph. 

Headline in the New York Times, 
April 6, 1922. 

The Delaware, Lackawanna, and Western Railroad, on 
which the radio test took place, had been publicly 
experimenting with two-way radio since 1913.4 
However, due to government restrictions, it curtailed 
these activities during WW I and public interest waned. 
With a history of promoting safety and service in its 
railroad operations, a broadcast-related radio event 
might renew the public's interest in the DL&W's 
efforts. 

To that end, the railroad test was announced in the 
March 30, 1922, issue of the New York Times: 

"The Lackawanna will install a radio receiving 
set on the Cornell special which will leave 
Ithaca at 12:35 P.M. April 5. It is hoped to be 
able to pick up the concerts broadcast from 
Newark, Pittsburgh, and Schenectady. If the 
test is successful, road officials say that they 
will install sets on all the better trains between 
New York and Buffalo."5 

On the day of the test, General Electric in Schenectady, 
New York, (WGY) was to present a special broadcast, 
while Westinghouse Electric in Newark, New Jersey, 
(WJZ) would air its normal programs. Perhaps a bit too 
far away for reliable daylight reception, Pittsburgh's 
station (KDKA) would not take part in the test. Instead, 
Cornell University in Ithaca, New York, (experimental 
station 8XU)6 would step into the breach, thereby 
making headlines. 

Leading the DL&W's postwar efforts were David W. 
Richardson of Princeton, New Jersey, and G Donald 
Murray of New York, who had successfully teamed up 
for the transatlantic tests with Ardrossan, Scotland, in 
1921. Perhaps hedging their bets against failure, the 
DL&W broadcast test would take place on a special 
train, transporting hundreds of Cornell students to New 
York for spring break. 

The equipment was set up in the same buffet car used 
for previous experiments. The rear half of a buffet car 
on the DL&W was normally a smoking lounge, a male 
bastion ideally suited for radio experimentation. The 
article is vague about the receiving equipment, but one 
thing is known for certain: in all DL&W radio 
experiments, a long wire outside antenna was rigged to 
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the roofs of the passenger cars.' 

As the train departed Ithaca, it blazed a continuous 
entertainment trail across three northeast states, 
beginning with a radio concert by 8XU. While passing 
through the area around Scranton, Pennsylvania, a 
special program was being aired nearly two hundred 
miles away. This broadcast by station WGY featured 
live performers and tested the DX capabilities of the 
receiving equipment. Things must have gone pretty 
well, for the station continued its special program using 
phonograph records. Sweeping through the Delaware 
Water Gap on the way to its terminal at Hoboken, the 
last programs heard on the train were from WJZ. 

Radio in Steel Car Gets a Successful Test 
On Pennsylvania Flier, Using Loop Aerial 

Headline in the October 14, 1922, New York Times. 

On October 14, 1922, the New York Times ran a 
similar feature about the Pennsylvania Railroad with 
its own groundbreaking headline reproduced above.8 
What a difference six months has made—no special 
cars on special trains, no special music broadcasts, 
and no outside antennas. This was no mere radio test; 
it was a state-of-the-art demonstration. 

The receiver used in the Pennsylvania RR demonstration. 

As the article goes on to explain, "Radio messages 
have been received aboard trains before, but always an 
outside aerial was used. The instrument used on the 
Pennsylvania train was small, compact and placed on a 
table in the car. The aerial was eighteen inches square." 

An article in the October 21, 1922, issue of Railway 
Age magazine provides additional details. "The 
receiving equipment consists of a tuned 18 in. loop 
antenna, three steps of [RF] amplification, audion 
detector and two steps of audio frequency amplifi-
cation. No connections or alterations were made to the 
steel car, the set being entirely self-contained and 
compact enough to be packed in a small trunk. The 
apparatus was furnished by the E-D Manufacturing 
Company of Philadelphia, Pa., and was set up and 
operated by Arno Zillger, chief engineer of the 
company; J. D. Jones, superintendent of telegraph and 
signals on the Eastern region of the Pennsylvania being 
the official observer representing the railroad."9 

The references to a loop antenna being used inside a 
steel car are technologically significant. The opening of 
Penn Station in New York City, with its long approach 
tunnels, raised safety concerns about the use of 
flammable wood-bodied cars. The Pennsylvania 
Railroad, in response, invested heavily in a fleet of 
steel passenger cars. 1° In theory, the cars were effec-
tively Faraday cages at the wavelengths used for early 
broadcasts, hence the signal strength inside the car 
body should have been quite low. The resonant tuned 

loop antenna repeatedly 
spoken of was a relatively 
new innovation and a great 
aid in receiving weak signals. 

Unfortunately, the loop's 
inherent directionality would 
have been a disadvantage as 
the train traversed curves, but 
this is not mentioned in the 
article. Long before AGC and 
AVC were perfected, we are 
left to wonder if Mr. Zillger 
constantly reoriented the loop 
antenna and adjusted the RF 
amplifiers to compensate for 
signal variations. At various 
times it would have been a 
virtuoso performance. To pick 
just one example, a little west 
of Altoona, Pennsylvania, is 
the famous 220 degree 
railroad engineering marvel 
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known as Horseshoe Curve. 

The demonstration took place onboard the westbound 
Broadway Limited, a deluxe overnight accommodation 
between New York and Chicago. The radio set was 
unpacked and made operational after clearing the 
Hudson River tunnels. Station call letters were 
becoming more familiar to the general public and 
WOR (Newark) was the first station reportedly heard. 
The passengers in the first-class lounge were treated to 
a radio concert from Newark to Philadelphia, where a 
crucial part of the demonstration was to take place. 

The Pennsylvania Railroad had electrified its 
Philadelphia commuter trains with an 11,000-volt AC 
system of overhead distribution lines. From North 
Philadelphia all the way to Paoli, which included a 
short tunnel, the radio was in close proximity to the 
web of high-tension wires and the trains they powered. 
While listening to an unidentified Philadelphia broad-
cast station, no interference or static was reported 
during the demonstration. An organ concert was 
reportedly heard which could only have come from 
John Wanamaker's WOO, broadcasting from its pipe-
organ-equipped downtown department store. 

When the entertainment broadcasters shut down for the 
night, Mr. Zillger searched the airways for other radio 
stations. It was reported that after leaving Pittsburg, 
sometime around midnight, Morse code from the Great 
Lakes Naval Station, and, later, ships on Lake Superior, 
were received onboard the train. In addition, "Several 
amateur stations in Ohio and   
Pennsylvania also were copied." 11 

Why would Zillger go to such 
lengths for a broadcast demon-
stration when reliable shorter dis-
tance two-way radio communi-
cations was what the railroads 
wanted? While Arno Zillger is not 
well known among communications 
historians, he did hold a number of 
patents in radio and early television. 
His company was developing a 
special system for full duplex 
conversations between engine and 
train crews. Getting a foot in the 
door with the Pennsylvania Railroad 
while gaining national publicity in 
the railroad trade press made the 
demonstration worthwhile. 

The first two examples of broadcast 

reception onboard moving trains involved long 
distance travel. Predating these events by weeks and 
months was an even earlier example, perhaps the very 
first, this time on mass transit. The March 1922 issue 
of Science and invention contains a short and 
intriguing article about radio experiments being 
conducted on the Chicago Elevated Railroad. I2 

A car of the Chicago, North Shore and Milwaukee 
electric railroad was fitted out with equipment for both 
two-way wireless telephony and broadcast radio 
reception. The article states that the vacuum tubes in 
the radio apparatus were powered by a high-voltage 
DC dynamo installed onboard the car. Stretching along 
both sides of the car roof was the mandatory outside 
antenna. 

The article goes on to report, "A dozen pretty girls 
from the offices of the line danced with the road 
officials to the strains of music transmitted from the 
radio station on top of the City Hall. They were also 
able to carry on conversation, i.e., talk to as well as 
hear, the chief of the fire alarm system in Chicago, and 
every test proved eminently successful." 13 

This unusual combination of radio activity needs a bit 
of explanation. Chicago held experimental licenses for 
two radio stations in November 1921, 9XAM and 
9XAN. I4 The Department of Electricity was assigned 
9XAM, through which took place the two-way 
conversations with the chief of the fire alarm system. 

Antenna Wires Strung 
Along, Roofs of 
"L" Train 

Radio experiments on the Chicago Elevated Railway. 
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Talking via Radiophone from Moving "L" Train in Chicago. Dancing to "Jazz" Music Received by Radiophone on 

Moving "L" Train. 

More pictures showing the demonstration of radiophone reception on the " L" train around 1922. 

The other municipal experimental station, 9XAN, 
became the city-owned broadcaster WBU. Its license 
was granted on February 21, 1922.'5 

The hype generated by these railroad events would 
have no lasting effects, for the then-existing radio 
technology simply would not support it. Broadcast 
reception onboard trains, as a practical reality, would 
have to wait for the streamliner era of railway 
passenger travel. 

Here a modern railroad historian documents his own 
journey on the aforementioned Broadway Limited, 
travelling westbound on a streamlined car built in 
1949: 

"These Pullman Standard-built cars boasted . . . a 
spacious observation lounge with a radio as one 
of the amenities. I cherish a personal memory of 
listening to the Chicago White Sox clinch the 
American League pennant in 1959 while I was 
enroute to the Windy City." 16 

Wherever Arno Zillger may be, surely he is smiling. 

Endnotes 

I. http://www.leedeforest.org/hollywood.html 

2. http://books.google.com/books?id=1NqyJhcD_pIC&pg= 
PA331& sig=V3-nkfBDDmDZnPrtH6OTTxDazmU& 
dq=new-york-times+radio#PPA331,M1 

3. http://query.nytimes.com/gst/abstract.html? 
res=9A00EED81639EF3ABC4E53DFB2668389639EDE 

4. http://earlyradiohistory.us/1914tm.htm 

5. http://query.nytimes.com/gst/abstract.html?res= 
9DODEIDB1639EF3ABC4850DFB5668389639EDE 

6. http://earlyradiohistory.us/specInd2.htm 

7. http://earlyradiohistory.us/1914trn.htm 

8. http://query.nytimes.com/gst/abstract.html? 
res=950DE4D91F30E433A25757C1A9669D946395D6CF 

9. http://www.rawsonplace.esmartdesign.com/notebook/317/ 
notebook.htm 

10. John H. White, Jr.; The American Railroad Passenger 
Car, (Baltimore: The Johns Hopkins University Press, 
1978), pp 135-139. 

11. See endnote 8 

12. http://earlyradiohistory.us/1922tm.htm 

13. Ibid 

14. See endnote 6 

15. http://earlyradiohistory.us/3roll.htm#bycall 

16. Milepost, Vol 25, No. 5, Dec. 2007; Friends of the 
Railroad Museum, Strasburg, PA. (I am not a baseball fan, so 
I researched the reference. It was the first time in forty years 
that the White Sox made the post season.) The main part of 
the article containing this quote has to do with the June 23, 
1968 derailment of the Broadway Limited at Landisville, 
Pa., and there is also an interesting item about period 
television. "I was amused to see that the man of the house 
found the program on his TV set more interesting than an 
eight-car derailment in his backyard. He did not leave his 
chair. It was probably testimony to the popularity of 
'Maverick,' which ruled the airways at 8 p.m. on Sunday 
evenings." • 
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Ads are free of charge to club members. Please, one ad per member per month, 
limited to 100 All to Ads be words. ads are subject editing. will not 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. 

For Sale: Several RCA Radiola radios. 
Call for details and prices. Wanted: 
Horn for Radiola 7B. Bill Boyd, 74 
Atsion Court, Medford, NJ 08055, 
(609) 654-0299. 

For Sale/Trade: Guild New 
Englander, $225/B0. Trade for battery 
model table radio(s) of equal value, 
working or not. Wanted: Information, 
parts,(meters, potentiometer) literature 
for a General Radio Type 384 
oscillator made in the early 1920s. Any 
information greatly appreciated! This 
unit had plug-in coils similar to the 
type 584, which was made in 1929 or 
so, and the coils were stored on top of 
the oscillator. Michael Crain, N3VWN, 
3 Hillside Ave., Harveys Lake, PA 
18618, (570) 639-2794. 

For Sale: Sligh radio table with Philco 
Model PT-26 radio (see cover photo 
plus my article on it in the July 2005 
issue of Antique Radio Classified. Best 
reasonable offer. Gerald Schneider, 
3101 Blueford Road, Kensington, MD 
20895-2726, (301) 929-8593. 

For Sale: Late 1920s Majestic 
highboy radio, 70-B chassis, cabinet 
lovingly restored. $200. Pictures 
available. Roy Dixon, 1811 Quebec 
Street, Severn, MD 21144, (410) 551-
8543, email: a_bassman@verizon.net. 

For Sale: New books discounted: 
Radiola Golden Age, $58 (hardback); 
Crosley Brothers, $24 (hardback); 
Slusser Collectors' Guide 711' Ed., $22; 
Atwater Kent, $23; E.H. Scott, Dean of 
DX, $26; $2 shipping/book (minimum 
$3). SASE for full book list. Wanted: 
Near-mint Sony IR-SS, $8,000. Near-
mint pearlescent Regency IR-1s: 
Meridian Blue, $ 1,500; Pearl White 

$1,800; Pink $2,400; Lavender, Lime 
$3,000. All pearlescent IR-1s wanted, 
any condition. Will beat any offer for 
clear-case, clear-back, chrome, or 
Mike Todd Regency TR-1. Best prices 
for your exceptional quality, early 
transistor radios and colorful plaskon 
sets of the '30s and '40s. Time Out of 
Mind Radio Books. Paul Farmer, PO 
Box 352, Washington, VA 22747-
0352; (540) 987-8759; 
oldradiotime@hotmail.com. 

Wanted: Circa 1950 Espey Model 31 
radio, called the "Roundabout." Joseph 
DiCaro, 4155 Lastrada Heights, 
Mississauga, Ontario, Canada L5C 
3V1, email: decorradio@primus.ca 

Wanted: Tracing of Zenith 6-D-221 
radio back, to have reproduction made. 
Ron Roscoe, email: rroscoe@mitedu, 
(774) 258-0424. 

Visit the Radio & Television 
Museum, 2608 Mitchellville Road, 
Bowie, MD 20716, 301-390-1020. 
Hours: 10 to 5 Fridays, 1 to 5 
Saturdays and Sundays. Group tours at 
other times by special arrangement. 
Exit from Rt. 50 at Exit 11 (Rt. 
197).Take Rt. 197 South for 0.9 miles. 
Right on Mitchellville Road for 1.3 
miles. Free admission, but donations 
encouraged. 

As usual, the flea market at RadioActivity was a busy place. These vendors 
came equipped with tents in case of rain, but unlike some past years, this 
year's flea market escaped downpours. 
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Sun., Aug. 17 MAARC meeting at the Davidsonville Family Recreation 
Center. See p. 2 for map and directions. Tailgating at 
11:30, meeting at 1:30. 

Sept,. 19-20 Kutztown fall antique radio swapmeet. For details, 
check www.dvhrc.org 

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

Sun., Oct. 5 CARA Hamfest, Howard County Fairgrounds 

Sun., Oct. 19 MAARC's annual FallFest at the Davidsonville Family 
Recreation Center. See p. 2 for map and directions. 
Tailgating at 8:30, huge auction begins at Noon. Food 
available between 11 and Noon. 

Sun., Oct. 26 Mason-Dixon Hamfest, Carroll County Ag Center, 
Westminster, MD 

Sun., Nov. 16 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.) 

Mid-Atlantic Antique Radio Club 

c/o Paul R. Farmer 

P.O. Box 352 
Washington, VA 22747-0352 

II II 

2009-08 *******AUTO**SCH 3-DIGIT 210 
Bruce Shetrone 
969 Shore Acres Rd 

Arnold. MD 21012-1724 




