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FOREWORD

This year marks the 50th anniversary of the founding of the Antique
Wireless Association. The tireless efforts of the authors of the scholarly
papers in the AWA Review and the editors who have helped bring these
articles to publication have made the Review a respected and widely
cited professional journal, We constantly strive to present exceptionally
well-researched and carefully documented articles relevant to the history
of wireless communication and we make a particular effort to include
papers that describe the scholarly presentations and historic displays at
our annual conference.

We are particularly proud to be able to present Volume 16 of the
AWA Review which contains four outstanding articles that delve into
the history of the Crosley Radio Company, The development of portable
military wireless ‘pack sets,’ the history of the development of the widely-
used Rider’s radio service manuals, and the history of radio grille cloth.
Each of our authors has carefully researched the material in their papers
and we hope that this volume will be a valuable technical resource for
collectors and historians.

The lead article was written by Charles J. Stinger, a long-time employee
of the Crosley Radio Company. It describes in well-illustrated and documented
form, the many business endeavors of Powel Crosley Jr. It focusses
particular attention on the radio manufacturing and broadcasting aspects
of Crosley’s company and it presents many never-before-seen photographs
which enhance the historical material in the article. This is a particularly
detailed and complete paper and it is based, in part, on the materials
and displays which the author brought to the 2000 Conference of the
AWA in Rochester NY. It is entitled: THE EMINENT YEARS OF
POWEL CROSLEY JR., HIS TRANSMITTERS, RECEIVERS,
PRODUCTS, AND BROADCAST STATION WLW, 1921-1940.

The second article was written by Russ Kleinman, Karen Blisard,
James Kreuzer, Felicia Kreuzer, and August Link. It traces the development
of portable spark transmitter-receiver ‘pack sets’ which were made for
the U.S. Navy and Army Signal Corps. The authors have searched the
archives of the National Museum of American History and other sources
and included many early photographs of this equipment which have never
been seen in print. This article is entitled: EARLY WIRELESS PACK
SETS: SPARK HITS THE BEACH.

The third article was written by Charles C. Kirsten, and it traces the
development of the widely-used Rider’s Manuals of radio repair. Certainly
anyone who has been involved in the repair of radio receivers has used
these Rider’s Manuals but few realize the complex stages of development
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that went into the creation of these books and the influence of major
characters and personalities in the radio service field on the ultimate
form of the books. It is entitled: JOHN F. RIDER, HUGO GERNSBACK,
AND RCA RADIOTRON: THE SAGA OF RIDER’S EARLY RADIO
MANUALS

The final article was written by Professor Barbara Havranek and it
addresses an often overlooked aspect of the development and manufacture
of early radios; the grille cloths that decorated and enhanced their appearance
and protected their speakers. Barbara is an expert on industrial design
and writes about the aesthetic characteristics of different cloths as well
as the technical details of how well they performed their job of protecting
the speaker while allowing unimpeded transmission of sound. Her article
is entitled: THE HISTORY OF THE DEVELOPMENT OF RADIO
GRILLE CLOTH

The CUMULATIVE TABLE OF CONTENTS at the end of this volume
allows readers to see the title of every article in every volume of the
AWA Review since it began publication in 1986. This makes it easier
for historians and collectors to search for relevant articles and to order
copies of the back issues from AWA.

Since some of the back issues of the Review are out of print, AWA
offers the out-of-print volumes on CD’s. Only the out-of-print issues
are available on CD’s at present but future plans call for all volumes to
be made available in this format. Storage of the printed versions of the
early volumes s a problem for AWA and CD’s are much easier to store
and ship. Future plans call for allowing the printed volumes to gradually
become exhausted and replacing them with the CD’s. For information
about these CD’s please visit the AWA website at: http://
www.antiquewireless.org

I would like to thank all of the authors who worked with me to try to
make their papers as complete and accurate as possible and I also want
to thank Bill Fizette who helped me to edit this volume. We have jointly
tried to present the material in a logical and readable format and your
comments are welcome.

Tom Perera: Editor



The Eminent Years of Powel Crosley Jr.,
His Transmitters, Receivers, Products, and Broadcast
Station WLW, 1921-1940

By Charles J. Stinger, WSGFA
With Editorial and Computer Assistance from David B. Snyder

Chapter One
The Early Years

Born September 18, 1886 to a prosperous family in the Walnut Hills
area of Cincinnati, Ohio, Powel Crosley Jr. became well known during his
lifetime for his radios, automobiles, refrigerators, and numerous other products
[48]. At the early age of 34, he courageously diverted his energy and sales
experience from various other business ventures to the development of
radio reception and radio transmission as a commercial enterprise. He expanded
this enterprise to include an exceptionally wide range of products. This is
the story of his most productive years.

His father, Powel Crosley, Sr. was a prominent lawyer who invested
in real estate. He was a millionaire until the financial panic of 1893, when
he lost nearly everything. Shortly thereafter, the Crosley family moved to
a modest home in the College Hill area of Cincinnati, Ohio. Powel and his
younger brother Lewis spent their early years in a country setting [6].
Powel Jr. soon became interested in farming, and both boys worked at odd
jobs. Powel spent his earnings quickly but Lewis was more frugal. It was
from Lewis that Powel borrowed eight dollars to buy the parts for his first
automobile adventure, a battery-powered motorized wagon. Their father
bet Powel Jr. ten dollars that he could not get the vehicle to operate. Powel
Jr. was successful and repaid his brother the borrowed eight dollars and
then split the remaining two dollars in profit with him. This early partnership
was to last a lifetime. Later Lewis demonstrated that he had the education,
patience, steadiness, and ability to guide the day-to-day operations that
kept the Crosley Company running at top efficiency.

The early years of Powel Crosley are very interesting [94]. His academic
education consisted of public school and the Ohio Military Institute that
was located near his home in College Hill. His early interest in mechanics
and automobiles led him to enter the University of Cincinnati as an engineering
student in 1906. He lasted two years and then, to please his father, he
began to study law. After a short time, he left school, to the great disappointment
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This means that six men are kept busy bending 500 pounds of cut bus wire
every day. 12,000 binding posts are used daily and 3,000 pounds of Formica
(500,000 square inches) are used each week. 10,000 book-type condensers
are made each week. 1,500 mulristats, 15,000 sockets, and 15,000 coils of
the basket-weave type for our Varind inductors are used each week. The
Varinds use a ton of double cotton-covered wire a month and hundreds of
pounds of insulated material are also used for forms upon which wire is
wound. It might be interesting to note that 6,000 audio transformers are
made each week and that 60,000 silicon steel laminations, each about three
inches long, are used in their construction. This would be about 1.5 million
laminations per month. 1,100 coils are used to go inside of these audio
transformers, and there are 20,000 turns of fine wire on each coil or about
22,000,000 turns a day. Five punch presses are used to make the laminations,
and five extra dies are kept around at all times.

“The factory is paid on piece-work time basis and could keep going all
day and night if we wanted to, but I do not believe in night work.

“We send out 2,000,000 sales letters annually and tons and tons of
printed matter. The Crosiey Weekly is sent to 25,000 persons each week.

“With such tremendous business, I cannot help but to be pleased with
the growth of our company.”

The “Henry Ford of Radio” had spoken.

Another Crosley motto was: “Crosley apparatus is cheap because it is good.”

One of the questions, often asked was, “How can it be so good at that
price?” Powel Jr. replied, “We purchase in large quantities, purchase raw
materials by the carload, make our own parts, own a large fully-equipped
woodworking plant, use efficient production, and keep the overhead expenses
low.” It is clear that Powel Jr. was an excellent businessman.

Judging from the many reception reports, 1923 was a very successful
year with at least fifteen different models of radio receivers being manufactured
and sold. This was the only year that The Precision Equipment Company
radio receivers and accessories were manufactured and sold under the
Crosley name. (Figure 24) The Precision Equipment Company had two
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addresses during this year: 2500

GdeyMmuicnnsy  CROSL Y _MANUPACTURING COMPARY | Gilbert Avenue, and Blue Rock
Feburary 19, 193 o . .
N 200 Alired Street cnciamti, oo | and B. & O. Railroad. (Figure
geTIE - - COTT LB 25) The highest priced
Crosley Manufacturing Co. Crosley receiver in 1923 was
momam s - o the Model XXV, which sold
First Precision d The Precision Equipment Company fO.l' $1§0' (I'-:igure 26) This
Febauary 19, 19 2500 CL15ES mwe T e T o0 price did not include the tubes,
Beodter THE FRECISION EQUIPMENT COMPANY batteries, headphone§, or a
Augus 2. 1923 I it S Magnavox speaker. This radio
Last Reasonad THE CROSLEY RADIO CORPORATION
Apnl 28, 1929 Formenty T Protiisn Saiprit Cavry ooy Mz, Cay
200 ALFRED BTREET CHIGANAATL O
Frst ad wthout Precinon mE m m mﬂmﬂﬂlﬂl
May 5. 1924 Pews CrNy, Jo, Prsident
X0 ALFR2D RTAREY QINCINNATI, OHIO
’F:’r.;t;'(]c;z.:mufru THE CROSLEY RADIO CORPORATION Figure 25. Various business names
mamunscna o ewanowm | @Nd addresses used by Crosley.
























such as election results, sports (including the opening game of the Cincinnati
Reds), zoo broadcasts, local concerts, orchestras, plays, and educational
activities.

1924 was certainly a challenging year for Powel Jr. He changed the
company name, purchased a new plant, and increased production to his
goal of 5,000 radios per day. He also constructed new studios, purchased
a 5,000-W Western Electric transmitter, produced 24 models of radios and
numerous radio accessories, and made plans for the new 5,000-W Super-
Power station. He was also successful in employing high quality management
and engineering people who made 1924 such a successful year. The company
ended the year with a profit of nearly $2,000,000.

Another Crosley motto was: “Tomorrow may come -What are you going
to sell today?”

From the beginning, the idea of radio broadcast advertising was opposed
by some broadcasters, receiver manufacturers, wholesalers, and retailers.
Radio was in its infancy and most on-air entertainment was done without
pay. Therefore, it did not seem to be fitting for any commercial intrusions
to interfere with the pleasure of the listener.

From 1922 to 1925, WLW did not sell commercial advertising. Powel
Crosley Jr. was the only sponsor of his station. He wanted it to succeed
because it would help him sell more radio products. Westheimer and Company
received on-the-air credit for supplying the stock market reports. Baldwin
was mentioned for supplying the piano. Drama schools that provided talented
performers received credit. Any individual or group that performed on
WLW received free advertising for their efforts. WLW listeners heard the
Crosley name mentioned frequently in such contexts as the Crosley program
schedule, the Crosley orchestra, and, information about Crosley products.
So, when it came time to buy a new radio, the Crosley name had already
become very familiar. Radio advertising became a nationwide phenomenon
in 1925. By 1926, Crosley believed it was time for him to enter the radio
advertising business. Cincinnati, with all its manufacturers and businesses,
was ready for radio advertising on WLW because of the wide coverage
and variety of programming.

The Crosley Pup
has a Pedigree

“Radio for the Millions” had always been the motto of the Crosley
Radio Corporation. In July 1925, the Crosley Pup was introduced and
immediately became one of the most popular receivers ever manufactured
by Crosley [65, 66, 67, 68, 69, 70, 71, 72]. (Figure 35) It sold for the
ridiculously low price of $9.75. The receiver was a redesigned Model 50
in a small metal cabinet.

A contest was held from September 1, 1925 to March 1, 1926. A $1,000
grand prize was offered to the owner of the “Pup” with the best reception
results. The same contest also offered six pedigrees of live pups as prizes
for reception reports. Another part of the advertising for the Crosley Pup
featured the famous cartoon dog Bonzo wearing a pair of Crosley headphones
[40]. (Figure 36) Five weeks after production started on September 1,
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oscillator/modulator transmitter with its output driving three stages of power
amplification. The 700-kHz crystal oscillator used a WE-248A twbe. That
tube was followed by another WE-248A buffer amplifier driving a modulated
WE-248A amplifier. The modulated radio signal at 700 kHz, was amplified
in three successive stages to the final output power. The first power amplifier
consisted of two radiation-cooled WE-212D tubes connected in push pull
with an output of 500 W. The second power amplifier had two WE-232A
water-cooled tubes connected in push pull with a power output of 10,000
W. The third power amplifier had six WE-232A water-cooled tubes, connected
in push pull parallel, with a final output of 50,000 W and a peak power of
200,000 W. The transmitter output could be switched to either the antenna
coupling unit or to the artificial antenna.

Seven panel units were needed with a screen enclosure at the rear of
the units for the transmitter and an artificial antenna. The power supplies
for the transmitter required three panel units. One of these units had the
necessary power distribution and control facilities. The mode! 7A transmitter
required a three-phase input of approximately 250 kW at 440 V. Voltage
for the air-cooled tubes was supplied from a 1,600-V, three phase, half-
wave rectifier which used three WE-234A tubes in another panel unit.
This unit also had the necessary metering, filament rheostat controls, and
switching and overload protection for the equipment. Another panel unit
contained the high-voltage rectifiers that supplied the 17,000 VDC for the
water-cooled WE-232A tubes. This rectifier consisted of six tubes in a
three-phase circuit. Like the 1,600 V supply, this unit also had the necessary
metering, switching, filament rheostat controls, and overload protection.
Some of the power and filament transformers, filter chokes and filter capacitors
were located in another area along with the water cooling system and the
direct current generator for the filament circuits.

The new two-story transmitter building was designed by Crosley broadcast
engineers using brick, concrete, and steel construction. It included several
windows and a flat gypsum roof.

Two 300-foot towers were constructed 400-feet west of the transmitter
building. (Figure 45) These towers supported the “T” wire cage antenna
which measured about 0.75 wavelength. The antenna was oriented in a
north-south direction. Directly under the antenna, a tuning house was built.
A ground system was installed which consisted of several miles of copper
wire buried ten inches underground. Interestingly, the lumber which had
been used to pack and crate the new transmitter was used in the construction
of the tuning house.

On October 29, 1928, [20] the new 50,000-W WLW transmitter at
Mason, Ohio [21] was dedicated. This was only five months after authorization
for its construction was received. The new transmitter was located 25 miles
away from the studio and the day of the dedication was a busy day for
many of the WLW personnel. At 10 o’clock, on a Monday morning, a large
group of guests gathered at the Crosley Radio Corporation office and studio
and then were taken by motor bus to Mason, Ohio. There they toured the
new WLW site and learned about its operation. Following a luncheon buffet,
the guests returned from Mason and were given a tour of the Crosley factory.
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Charles A. Hinsch, President of the Fifth Third Union Trust Company, was
the toastmaster for the dedication dinner held at the Hotel Gibson that evening.
Lt. Gov. William G. Pichtel represented the Governor of Ohio, and Judge
Rodney Bryson spoke on behalf of the Governor of Kentucky. Murray Seasongood,
mayor of Cincinnati, praised the Crosley Radio Corporation for its effect on
the local economy, its public service, entertainment, information, and the
publicity the city was receiving daily from the WLW broadcasts [22].

After all the construction and testing of the 50,000-W transmitter was
completed, it was time to increase the WLW power from 5,000 W to 50,000
W. At 9 PM the transmitter at Harrison was turned off and Powel Jr. operated
a switch in the ballroom at the Hotel Gibson that turned on the new WLW
transmitter at Mason. Dedication ceremonies were started with a special
six-hour broadcast that included performances by nationally known celebrities,
a large orchestra, the best Cincinnati musicians, and other radio acts. With
the transmitter located within a hundred miles of the center of the population
of the United States, WLW was this country’s first national radio station.
In a few months, WLW, with its increased coverage and local and national
programming, became known as “The Nation’s Station.” [8, 12, 27].

Only a little more than seven years had passed since the first Crosley
station went on the air with a power of only 20 W. From the first WLW 50-
W transmitter, in March, 1922, the power had been increased to 1,000
times its S0 W level. Also in that seven-year period, Crosley had introduced
and sold more than eighty different models of radio receivers.

As the twenties came to a close, Powel Crosley Jr. had become an icon
in radio broadcasting and manufacturing. The phenomenal growth of the
Crosiey Radio Corporation became even more evident with the addition of
an eight-story building on Arlington Street, which was started in 1928 and
completed in 1929 [23, 24]. (Figure 46) The eighth floor became the location
of the studios for WLW and WSAI

While Crosley was moving into the new eight-story building, the economy
of this country was stunned by the “Wall Street crash” of October 29,
1929, which brought on the “great depression.” The depression caused a
decline in sales of radio receivers because most people just could not
afford to purchase a
Five New Studios, Six Control Rooms and Audition Rooms, To| new radio at this time.

Be Located on Eighth Floor of New Crosley Building Crosley had planned
From phug ol pam Crodey Wl to introduce more

Ny 'ad scBor bt ﬁ than 25 models of
o radio receivers in

1929,

L
i

Figure 47. WLW /
WSAI! studio floor
plan at Arlington
Street.






















® The tower is held in place by eight 2-inch guy cables that are separated
into sections by seven insulators. (Figure 58)

® The steel in the tower weighs 136 tons. The additional weight of
the guy wires and wind load can produce a peak weight of 450 tons
on the base insulators.

® One source indicates that there are twenty-four piles driven to a
depth of seventy feet to support the foundation that spreads out
under the tower. Another source indicates that there are sixteen piles
driven to forty feet.

® Approximately 60,000 feet of copper radials were buried 22 inches
deep around the tower to act as a ground plane. (Figure 59)

® The antenna was constructed while in a vertical position. Each piece
of the structural steel was hauled up into place and bolted together.
The structure was held in place by the use of guy cables that were
moved upward as the work continued. When the 350-foot level of
the structure was reached, the guy cables were permanently attached
and the work continued piece by piece above that point [96].

After the erection of the new antenna, the efficiency of the “T” type
and vertical antennas could now be compared. With all conditions (frequency,
power, and location) remaining the same, field strength measurements were
taken with calibrated instruments. Compared to the “T” type antenna, the
use of the 831-foot vertical antenna resulted in an increase of signal strength
equivalent to the doubling of the transmitter power.

Soon after the new antenna was installed and operating on the 50-kW
transmitter, WLW engineers had a terrifying experience. The huge tower
started to twist at the wide section in the center of the antenna, and an
oscillating motion was observed in the guy cable system. A guy cable on
one side would move upward, and at the same time the opposite guy cable
would move downward. A hurried call to Blaw-Knox brought assurance
that the antenna would stand the abuse. The only suggestion was to throw
ropes across the moving guy wires to dampen the oscillations. The oscillations
finally stopped but occurred again about a year later. The guy cable oscillations
have not been reported since [92].

An excerpt from Lowell Thomas’s broadcast on March 13, 1934, states,
“Although I am actually broadcasting from a special studio in the Netherland-
Plaza Hotel, every word you are hearing jumps out at you from a metal
ball eight hundred and thirty-one feet in the air atop that Mae Westian
tower.” (Figure 60) Lowell Thomas was the dean of newscasters for NBC
at that time and for many years afterward. He was comparing the shape of
the tower to Mae West the actress who was rather well endowed in her
upper sections [7].

Shortly after the S00-kW transmitter went on the air, a serious signal
coverage problem existed in the surrounding areas 100 miles from the station.
This included the highly populated areas of Columbus, Ohio; Indianapolis,
Indiana; and Louisville and Lexington, Kentucky. Engineers determined
the problem to be selective-fading, the result of a station sky wave signal
interfering with its own ground wave signal. Engineering analysis of the
vertical plane of a 5/8 wavelength antenna indicated the presence of a minor
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water pumps, motor generators for control circuits and bias, heat exchangers
and the entire cooling system.

General Electric was responsible for: the radio frequency amplifiers,
DC power supplies, high voltage rectifiers, harmonic filters, the RF transmission
line, antenna tuning equipment, control systems and the control console.

RCA was responsible for: coordination of all the subcontractors (which
numbered more than 50) and completion of the project within a year [93,
102]. After completion, the new WLW transmitter would have 10,000
times more power than the WLW transmitter of 1922,

The cost of the installation of the transmitter, the necessary addition to
the building, and the vertical antenna totaled nearly $500,000. This did not
include the additional expenses incurred for the studio expansion. Design and
preparation for the big transmitter began in January, 1933. Components were
shipped to the WLW site near Mason in August of 1933. By December, 1933,
the equipment had been installed and testing was started during the experimental
hours of 1 AM through 5 AM. Shortly after the testing began, the power was
increased to more than 500 kW with 100% modulation. The design of the
transmitter required no major changes or additional expenditures and this was
a surprise to all concerned. Installation of the transmitter progressed as scheduled,
an achievement that was seldom seen in broadcasting at that time.

The following is a brief summary of the transmitter performance in
typical operation {102]). With a normal power output of 525 kW, the input
power to the transmitter, including all the auxiliary equipment, was 1150
kW without modulation. Input power required was 1600 kW for 100%
sinusoidal modulation, and 1250 kW was necessary for the average or

normal modulation. This
Crosley Contluues To Lead The Wortd In  eXxcluded the S50-kW driver. The
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Low Power Audio and High Power Modulator Stages

The design of the low-power audio stages incorporated standard audio
amplifier circuits. However, the design of a modulator for the 500-kW
transmitter presented a real challenge [102]. First, the audio power required
from the modulator was more than ten times greater than ever before obtained
from any audio amplifying system. Also, the fidelity of the modulator had
to equal or surpass current standards. Furthermore, the power efficiency
had to be as high as possible.

Several possible circuits were analyzed. It was decided that the use of
high-level class B plate modulation could best meet the design requirement.
This choice also offered important advantages such as lower initial construction
and maintenance costs.

The entire low power and modulator system consisted of five stages,
with the first four connected in push pull. Power for the plate circuit of the
first three stages was supplied by a 3,000-V, 2.5-A rectifier which used six
UV-872 tubes. This rectifier was located within one of the modulator cabinets.
The audio input circuit employed two UV-211 tubes. The plate circuit was
coupled by a resistance-capacity network to the grid of the second stage,
which also used two UV-211 tubes.

The output of the second stage was transformer coupled to the grid
circuit of the third stage, which used two UV-849 tubes. The third stage
was transformer-coupled to the grids of the fourth stage, which used two
water-cooled UV-848 tubes. The fifth stage, or modulator power amplifier,
was divided into two cabinets. Either modulator cabinet could be isolated
when necessary. Separate inter-stage transformers were used to drive the
modulator grids from the output of the UV-848 tubes. These inter-stage
transformers weighed at least two tons each.

The fifth stage, or modulator output, required eight UV-862 tubes. (Figure
80) These were divided into two cabinets and operated in push pull-parallel
as a class B amplifier. Two identical modulation transformers were required
to develop the 350 kW of audio power to modulate the 700-kW input power
of the radio frequency amplifiers. The outputs of the two very large modulation
transformers were connected in series to modulate the plate voltage of the
three radio frequency final amplifiers. Direct current was blocked out of
the modulation transformer secondaries by the use of a modulation reactor
and a 50 microfarad, 15,000-V audio coupling capacitor. The reactor was
rated at 4.5 Henrys of inductance at 60 ADC. The modulation reactor was
similar in shape to the modulation transformers, but weighed only 12 tons.

Because of their rating and size, the two modulation transformers were
of enormous interest. (Figure 81) They were rated at 180-kVA each at any
frequency from 30 to 10,000 Hz. The transformers were immersed in 725
gallons of oil and, with their cases, they weighed approximately 19 tons
each. The elliptical-shaped transformer cases were 11-feet high, seven-feet
wide, and 5-feet deep.

A horn gap, with a series resistor, was installed across the modulation
reactor. A horn gap is a spark gap designed to self extinguish a high voltage
arc. This protected the modulation reactor in case of a loss of excitation
[102). Had this not been done, it was calculated that 60-80kV could appear
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The closing of the key by the President inaugurated a six-hour program
dedicating the new 500,000-W transmitter. Notables in the world of politics,
business, and entertainment flooded the station with congratulatory messages
as the big transmitter went into operation.

President Roosevelt, in a message to Powel, Jr., said: “7 have just pressed
the key to formally open station WLW. It has been a pleasure to do this.
May I take this opportunity to congratulate you and your staff upon the
inauguration of this new radio service. I feel certain that WLW will give the
people of our country and those of our neighboring nations a service managed
and conducted for the greater good of us all. ” (Figure 89)

From Rome, Guglielmo Marconi, inventor of wireless communication,
cabled Mr. Crosley,

“It affords me genuine pleasure to be present in spirit at the inauguration
of your powerful broadcasting station. You may well be proud of the addition
Jyou are bringing to American broadcasting and of your own contribution to
the further development of the use of the most powerful and practical means
of spreading news, education and enjoyment throughout the civilized world.

We cannot but feel more and more united as radio waves encircle our globe,
bringing us tidings of friendship and good will. "

Other telegrams were received from John Nance Garner, Vice President;
Henry T. Rainey, Speaker of the House of Representatives; Merlin H. Aylesworth,
President of RCA; William S. Paley, President of CBS; Albert Einstein;
and Senator Clarence C. Dill, long active in radio legislative affairs. Telegrams
were also received from many other congressmen, senators, radio executives,
and radio and movie stars.

Among those who spoke briefly at the ceremonies, in addition to Mr.
Crosley, were Thad Brown, Vice Chairman of the Federal Radio Commission;
George White, Governor of Ohio; Russell Wilson, Mayor of Cincinnati;
and John L. Clark, General Manager of WLW. Charles Sawyer, Lieutenant
Governor of Ohio, was supposed to be toastmaster. However, he asked to
be relieved because of the death of his long time friend Colonel William
Cooper Procter, former Chairman of the Board of the Procter and Gamble
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Co. Peter Grant, a WLW
announcer, assumed the duties
of toastmaster for the evening.
The invocation was given by the
Rev. Carl Olson, pastor of the
First Universalist Church of
Walnut Hills in Cincinnati.
The dedicatory banquet and
ceremony is said to have been
the most elaborate ever attempted
in radio history. More than 200
people took part in the six-hour
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program, which required 28 radio
engineers to complete. Several
entertainers, several orchestras, and
a male chorus performed at the hotel
for the broadcast. The program
continued into the small hours of the
morning for the benefit of listeners on
the Pacific coast, Hawaii, the
Philippines, New Zealand, Australia,
etc.
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Some of the afternoon programs broadcast prior to the dedication were:
Business News, Xavier Cugat, Jack Armstrong, Amos ‘n’ Andy, Crime Clues,
Radio Court, Lowell Thomas, and Orphan Annie, etc. Listeners in rural and
remote areas suddenly found these fine programs on their radio receivers and
many life-styles were changed after the big transmitter went on the air.

With the arrival of the broadcasting boom, radio became a household
necessity, and the commercial use of this medium outpaced its military
uses. This required tighter government control, which resulted in the establishment
of the Federal Communications Commission in 1934. The Communication
Act of 1934 establishing the FCC was signed by President Roosevelt on
June 9.

A real problem surfaced in the fall of 1934 when broadcast station
CFRB in Toronto, Canada, operating on 690 kHz with a power of 10,000
W, complained about interference from WLW’s strong signal at night [86].
Another complaint about interference came from WOR in New York, but
eventually this complaint was dropped. (Figure 91)

The Canadian government communicated through the State Department
to the Federal Communications Commission on December 13, 1934 regarding
the complaint. According to an international agreement ratified by the United
States and Canada, all stations must, so far as possible, be operated so as
not to interfere with stations within any country subscribing to the treaty.
The Federal Communications Commission on December 21, 1934, ordered
a reduction in the power of WLW to 50,000 W at night. This would mean
that 90% of the available power of the station would become useless during
the important evening hours. This action was a terrible shock to Powel
Crosley Jr., his company, and the radio world. Crosley Broadcasting resorted
to legal action but the Federal Communications Commission action was
upheld in court. Crosley engineers
immediately began designing and
installing a revolutionary new
directional antenna.

Figure 91. Relative field intensities for
the quarter wave antenna and vertical
tower.
Curve A: Field intensity, 50-kW input

to horizontal “T" antenna
Curve B: Field intensity, 50-kW input

to 0.58 wavelength antenna
Curve C: Field intensity, 500-kW

input to 0.58 wavelength antenna

68



A Brilliant Job of Radio Engineering

First, it was necessary to accurately determine the effective signal strength
in the Toronto area with WLW operating at 50,000-W. Field strength recording
equipment was set up in a cabin near Niagara Falls, New York and a series
of recordings were made at all hours of the day and night while the station
operated at 50,000 W. Then a second series of recordings were completed
while the station operated at 500,000 W. (Figure 93)

Due to the location of WLW and the service it rendered to the community,
a conventional directional antenna was deemed to be highly undesirable. A
directional antenna that reduced the signal in the Toronto area would produce
the same reduction over practically all of the state of Ohio. This would seriously
reduce the coverage in some of WLW’s most valuable service areas.

The Crosley engineers, therefore, set out to devise an antenna system
that would reduce the signal in a given geographical area rather than in a
certain direction. This was a distinct advance over previous methods of
interference suppression using directional antennas. Due to the characteristics
of the 5/8 wavelength vertical antenna, the radiation in the horizontal plane
served the area for approximately 200 miles, but completely disappeared in
Toronto, 400 miles away. [86, 89, 92]

The WLW engineering staff started with the fact that the signal that
caused the interference in Toronto left the antenna at an angle of 20 degrees
above the horizon. Refracted by the ionosphere, these signals were returned
to the earth at approximately 400 miles from the antenna, depending upon
the height and stability of the ionosphere. It was decided to suppress the
signal at the vertical angle in the direction of Toronto. The engineers hoped
to avoid suppressing the signal at any other angle or direction.

The problem was solved by the installation of two additional vertical
suppressor antennas. They were fed with 85,000 W of power and spaced at
a carefully calculated distance from the main antenna so that the signal
strength was reduced at the required angle. (Figure 92)

The final design used the 831-foot main antenna and two symmetrically
placed quarter wave suppressor antennas, each 326 feet high. The suppressor
antennas were separated by a distance of 702 feet (one half wavelength). They
were phased together so that the signal produced was a “figure eight,” with its
long axis pointing in the direction of Toronto. An imaginary line between
these two suppressor antennas was located 1,850 feet behind the main antenna,
which gave a space phase of 474 degrees. The current in the suppressors lagged
the current in the main antenna by a time phase of 96 degrees.

Construction of the suppressor antenna towers was difficult and dangerous
due to the induced radio frequency current from the nearby 500,000-W
transmitter. For this reason, all of the steel tower sections had to be hoisted
into place with rope and tackle. Members of the engineering department
had to attach a flexible ground wire to each piece of steel as it was lifted
into place. Without these grounding wires, the tower construction workers
could not touch the steel pieces without receiving an RF burn. The cost of
the suppressor array amounted to nearly $30,000.

Field test measurements conducted within the affected area by Crosley
engineers and the Federal Communications Commission indicated that the
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Even after the stock market failure of Tuesday, October 29, 1929,
competition for radio sales continued to increase through the 1930s. During
this period, however, many smaller radio manufacturers went out of business.
These included Doron Brothers, located in Hamilton, Ohio, and Kodel in
Cincinnati. There remained more than 50 major radio manufacturers in the
United States in the early 1930s. RCA, Philco, Montgomery Ward, Sear-
Roebuck, Emerson, General Electric, and Zenith were Crosley’s largest
sales competitors.

As in the past, Crosley continued to be successful in meeting the competition
during the 1930s. He manufactured radios that sold for an affordable price
and many people soon came to have more than one radio in their homes.
Radios were also used in automobiles, at the office, and they were even
taken on vacation. Special radios, powered by wind chargers, were used
on farms where there was no electricity.

In the 1930s, radios took
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Carolina, Georgia, Florida, Indiana, and Canada. He was a sportsman who
liked to spend time with his dogs, collecting special guns, fishing, hunting,
horseback riding and playing polo at his farm just south of Vernon, Indiana
in Jennings County [4]. He spent much of his leisure time at his farm in
Indiana where he built a fine lodge. In addition to his leisure activities, he
enjoyed directing the farm operation. Powel Jr. was pleased when the farm
became profitable just a short time after he purchased it. In 1958, part of
the farmland was sold to the Indiana Department of Conservation for $150,000.
It was stipulated that the land be used for hunting and fishing. This area is
now known as the Crosley State Fish and Wildlife Area, in his honor.
Powel Crosley Jr. had started coming to this area prior to his days in radio.

He was an officer of many radio organizations and he was very proud
of his city. He was a leader in several civic organizations and was known
as a gracious host. (Figures 122 and 123)

On February 26, 1939, his wife of nearly 30 years died at their Florida
estate, Seagate. Two days later, February 28, 1939, the order was given
by the Federal Communications Commission that WLW had to reduce its
power from 500,000 to 50,000 W. At the age of 53, the life of Powel Jr.
dramatically changed. He lost interest in broadcasting and eventually sold
his broadcast stations and manufacturing facilities to the Aviation Corporation,
AVCQO, in 1945. However, he continued his interest in cars and the Cincinnati
Reds. Because of World War II, the Korean War, and competition in the
automotive industry, he discontinued the Crosley car in 1952. The Cincinnati
Reds became a big part of his life. He attended many games in Cincinnati
and also traveled with the team. At the time of his death, his controlling
interest in the Cincinnati Reds was willed to a foundation controlled by
members of his family and one or two others. The will made it very clear
that Powel Crosley Jr. wanted the team to remain in Cincinnati.

After Gwendolyn’s death, Powel Jr. had several tragic times with three
failed marriages and family deaths. His son, Powel [II, died from a heart
attack in 1948; and his grandson, Powel IV, was killed in Korea in 1950.

Mr. Crosley had several licensed experimental radio stations dating
back to 1921. These stations were located at Blue Rock Street, Colerain
Avenue, and Arlington Street in Cincinnati. Other locations included Harrison
and Mason. Some of the call signs were 8XAT, 8XAA, 8XT, 8XAY, 8XAL,
etc. In October 1928, the Federal Radio Commission ordered all licensed
experimental radio station call signs to begin with the letter W. 8XAL
became W8XAL, with the station operating at a power of 250 W on 5,690
kHz from Harrison. By 1931, W8XAL had been moved to the WLW transmitter
building at Mason and was operating with 10,600 W on 6,060 kHz. In
1938, a construction permit was granted to increase the power to 50,000
W. Shortwave transmitters of this power, with the capability of shifting
rapidly to six operating frequencies in the international bands, opened new
frontiers for design and development. This represented another outstanding
accomplishment for the Crosley engineering department. In July 1939, the
call letters were changed to WLWO, and the new transmitter was placed
into operation. (Figure 125) In April 1940, the power was increased to
75,000 W. The station was now the most powerful international shortwave
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at his computer organizing the text and pictures. His suggestions, ideas,
technical knowledge, knowledge of the history of Powel Crosley Jr. and his
willingness to help has been invaluable. John Leming, read the original draft,
suggested numerous improvements and spent time at the Cincinnati Public
Library providing several references. Clyde G. Hachnle shared the history of
WLW, and made suggestions, offered remembrances and edited. Clyde worked
at WLW as a University of Cincinnati co-op student when the WLW 500-kW
transmitter was still in operation. He was a member of the engineering department
for 37 years. Ludwell A. Sibley, John Harmer, Shawn Robinson, and John
Walker provided invaluable help by locating and providing references. Paul
Jellison and Ted Kendrick, who are present WLW staff engineers, helped me
to again inspect and review the WLW 500-kW transmitter as it exists today.
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Introduction

Spark or ‘wireless’ radio developed rapidly during the early 20th century.
The nearly instantaneous communication of information such as battle plans
and enemy movement made the development of wireless technology a high
priority for the United States Navy and the Army Signal Corps. Both services
envisioned portable sets to fill this need. These took the form of pack sets,
complete portable spark radio sets which were intended for quick transfer
from one place to another and which could be contained within specially
designed cases or trunks [1]. They were rugged and capable of sufficient
power to communicate over useful distances which ranged generally up to
about 30 miles. A pack set typically consisted of a transmitter, receiver,
power generator, aerials, spare parts and tools, and the trunks in which to
carry these components. This much equipment typically weighed 300-500
pounds, and was commonly divided into up to four trunks made of wood
and fiber with brass fittings (Figure 1). Soldiers, mules or horses hauled
the pack sets as necessary (Figure 2).

How Pack Sets Were Used

Pack sets were adapted to many different uses by the Navy and the
Signal Corps. In the Navy they were fitted onto the bridges of ships for
tactical use. Landing parties used them to communicate back to the main
battleship, as in Haiti in 1915 when eight Signal Corps type 1/4-kW pack
sets distributed along the coast were used to maintain communication with
the battleship Washingron during an uprising [2]. Hand generators were
used for power ashore at times when there was no electrical power supply
for the motor generators (Figure 3).
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Pack sets could also be used as auxiliary sets in case the main ship’s
set was disabled. They were used on docks to report submarine sightings,
at target ranges, and by Fire and Rescue parties. One evening in 1913
while in Guantanamo Bay, Cuba, the battleship Uzah sent out a rescue
party in a motor launch to check out a distress signal. A pack set was
used to report back to the ship from time to time in much the same manner
that today’s Search and Rescue teams communicate with handheld radios
[3]. These pack sets often endured extremely rough use and they had to
be designed to survive mechanical shock and contact with water. As they
were being lowered into small boats they were often banged against the
side of the battleship. When underway in a motor launch they were frequently
sprayed with saltwater.

The Signal Corps used pack sets for communication along frontiers.
When American troops were hastily mobilized to the Mexican border in
1911, pack mules bearing pack sets were dispatched to the frontier. The
pack sets reportedly “proved so efficient that it was found unnecessary to
repeat a single message [4].” In other conflicts, however, pack sets were
easily targeted and taken out by enemy fire (probably because of their
highly visible antenna masts) so they were quickly found to be unsuitable
for use in the front lines [5].

The Early Development of Pack Sets

The story of pack sets as manufactured up to 1919 for both the U.S.
Navy and the U.S. Signal Corps is essentially a story of the National Electrical
Supply Company (NESCO) [6]. The main reason for this monopoly was
that NESCO was located in Washington DC, where the relevant officers of
both the Navy and the Signal Corps were stationed. These services could
therefore have direct control in all the phases of research and development
of the sets [7].

NESCO began in 1880 as a small machine shop called “Royce and
Marean” after its founders. Along with marine equipment, Royce and Marean
also manufactured electrical devices. By 1895 the company re-organized
itself as the National Electrical Supply Company. Much of the company’s
early business in electrical sales was with the United States Government
and it included the sales of landline telegraph instruments to the government
as the agent for Western Electric and as the agent for other companies [8].
It was therefore reasonable for the U.S. Navy and the Army Signal Corps
to approach NESCO in 1906 or 1907 for the design and manufacture of
prototypes for their portable wireless sets.

The United States was already behind in the development of wireless
field equipment. Slaby-Arco in Germany had been at work since before
1901 improving upon the cumbersome portable wireless sets that the Marconi
Wireless Company of London had sent to Africa for use in the Boer War. A
rudimentary adjustable tuning system was employed in the Slaby-Arco system
and a kite was used to elevate the antenna, thus eliminating the weight of
the 80-100 foot mast that was otherwise necessary to achieve adequate
antenna height [9].
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The NESCO “Fleet” and “Signal Corps Standard” Pack Sets

The first Signal Corps pack set was probably designed as early as 1906
with at least one set being manufactured for the Army in 1907. The earliest
Signal Corps Standard Type and Navy Fleet Type pack sets were actually
delivered to the Navy about 1908, presumably so that the Navy could
compare the two sets. Unlike future pack sets, these two initial NESCO
pack set designs were relatively primitive open spark gap sets. The open
spark gap was the simplest type of spark gap to build and consisted of two
electrodes separated by an air gap. Because the use of the open spark gap
resulted in a broad and harsh tone, it was replaced later by more effective
but also more complicated systems.

These earliest pack sets utilized a vibrator and an induction coil. Coupling
to the antenna was direct rather than inductive since a direct coupling circuit
was easier to design and build [10]. Although NESCO designed and manufactured
pack sets for both the Navy and the Army Signal Corps, two distinct lines
of pack sets were made, based upon the specifications of each service.
Yearly design improvements were made to both the Navy and the Signal
Corps pack sets (see Tables 1, 2, and 7).

For the most part, the improvements were driven by the work of George
H. Clark, E. R. Cram, and Albert H. Johnson. Clark was the Navy’s liaison
to NESCO in Washington from 1908-1919. Clark had several titles over
the ten years with the Navy, but was generally known as “Chief Radio
Aide.” He participated in the design of the early sets and he spent time
almost daily at the NESCO instrument shop [11]. Most of the information
available today about the development of pack sets for the Navy comes
from Clark’s “Radioana” collection at the Archives Center of the National
Museum of American History. The “Radicana” collection consists of about
275 shelf-feet of historical documents concerning the history of wireless
collected over many years by Clark. Cram was the Radio Engineer for the
Signal Corps, and Johnson was the shop foreman for NESCO. Johnson
was the only civilian of the three.

The first Signal Corps Type sets (Figure 4) and the Navy Fleet Type
sets (Figure 5) were experimental. The Fleet sets were supplied in large
pine boxes. The Signal Corps Type Pack sets consisted of two trunks and a
storage battery box. Small copper-coated Leyden tubes [12] were used for
the condensers in the Signal Corps sets, and a silicon detector was employed
in the receiver (Figure 6). Only two complete sets of each type were made
for the Navy, and an unknown number were made for the Signal Corps.
Lt. W. R. Wurtsbaugh conducted service testing of the Navy Fleet sets
which were initially intended for intrafieet communications during battle.
The main radio room was usually above the deck level and the antenna was
lofty and exposed. During battle, the portable Fleet set could be located in
a protected position away from enemy fire. Tests showed that the Fleet set
could communicate successfully between ships 15 to 20 miles apart with
the antennas just clear of the water at the ship’s side [13]. Thus, effective
communications could be maintained during battle with jury-rigged replacement
antennas.
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could be supplied upon request. United Wireless went on to actuaily manufacture
a pack set for testing by the Navy in 1912. The transmitter was of the more
primitive open gap type and it was disapproved by George Clark, whose
job it was to evaluate the set for the Navy. Shortly after this time United
Wireless succumbed to fraud, patent infringement, and bankruptcy litigation
and was acquired by the Marconi companies.

In France, the Societe Francaise Radio-electrique (SFR) developed equipment
remarkably similar in appearance to pack sets in use by the U.S. Signal
Corps and those of Marconi [36]. The SFR supplied communications equipment
to the French Army and Navy during the early part of World War I which
had already broken out in Europe in 1914. One pack set with a hand generator
was made by the SFR and it could be carried on the backs of two soldiers.
Another set could be packed on two mules. SFR began to use tubes for
amplification during the war, but SFR did not contribute to the development
of pack sets used by the United States Navy or the Signal Corps.

Schedule 5639 and the NESCO Type C Pack Set

Between 1910 and 1912, the U.S. Navy and Signal Corps contracts
with NESCO were essentially exclusive. Bids from other companies were
not solicited. As a result of complaints by other companies, beginning in
mid-1913, all subsequent Navy contracts for pack sets were awarded by
competitive bid. Schedule 5639 detailed the specifications for the next version
of the pack set and solicited proposals. The contract called for 15 complete
quenched-gap pack sets capable of 1/4 kW output. The motor generator
was to deliver 500-cycle alternating current, and a hand-powered alternator
with the same characteristics was also required in order to allow operation
by either two or four men. Schedule 5639 required that the transmitter must
be capable of “rapid and convenient adjustment to any of four different wavelengths
within the range of 200 to 600 meters with the antenna supplied, and shall
also be adapted to satisfactory operation at wave lengths up to 1,200 meters
when used in connection with a ship’s antenna having a capacity of 0.001
mfd.” The transmitter and receiver were to be enclosed in one container
designed to allow convenient operation of the apparatus without exposure to
the weather. The weight of the container and instruments was to be less than
45 pounds, and the motor generator could not exceed 50 pounds (see Table
3). The hand alternator and accessories were to weigh no more than 80
pounds. Bidders on Schedule 5639 were required to deliver one complete
sample set of the apparatus for inspection and testing to the Navy Yard,
Washington, DC, prior to the time fixed for the opening of the bids.

NESCO, Marconi’s Wireless Telegraph Company, and the Wireless
Improvement Company were the three companies to submit bids on Schedule
5639 (see Table 4). The Wireless Improvement Company was a relative
newcomer, having been founded by Colonel John Firth in 1912 [37]. George
H. Clark filed a preliminary report in August 1913 on the testing of the
portable radio sets submitted for Schedule 5639. He sent his final complete
report to the Chief of the Bureau of Steam Engineering in May 1914. Both
reports heavily favored the NESCO pack set [38]. Clark stated, “In point
of over-all efficiency of transmission, compliance with specifications, design

112



both as to efficient working and as to durability in service, the National
Electric Supply set was far superior to all others.” (Figure 27) In the case
of the hand generators supplied with each set, “four men were needed to
turn the Marconi hand generator to give rated output, whereas two men
could deliver the same output on the NESCO machine with the same muscular
exertion.” The NESCO set was the only one which fully complied with
the specifications on Schedule 5639. The Marconi set (Figure 28) did not
contain any antenna loading coil, no hand generator was supplied, and the
maximum wavelength obtained was not up to the specifications.

The Wireless Improvement Company set was also very incomplete.
The maximum wavelength obtainable was only 480 meters, far short of
the 600 meters required. No antenna or motor generator was supplied.
The complete report [39] supported Clark’s preliminary findings with remarkably
detailed comparisons for every component in the sets. The Wireless Improvement
Company inductances were direct coupled, and this undoubtedly was a
major factor weighing against its selection. Although not required by Schedule
5639, the only set to supply a key of the “make and break” type was
NESCO (Figure 29). Clark felt that this was an important detail. Another
factor favoring the NESCO sets was the fact that the individual weights of
the NESCO components were almost all lighter than those of either of the
other competing companies (see Table 3). Surprisingly, the Marconi receiver
was rated as “poor” overall, while the NESCO receiver rated as “fair” and
the Wireless Improvement Company’s receiver earned an “excellent” rating.

The thorough testing of the three competitive sets included heat
testing of the motor generator (Figure 30), measurement of the spark
gap temperature, performance of the transmitter coils and condenser,
performance of the receiving coils and condenser, overall efficiency,
antenna and ground measurements, power output, signal audibility, receiver
sensitivity, and damping measurements. Damping measurements were
particularly important. When the current in the closed oscillating circuit
died out after a few reversals, the oscillations were said to be “damped.”
Damping was aided by close coupling. If the coupling was too close,
however, a feedback of energy to the closed oscillating circuit could
occur resulting in an induced voltage sufficient to break down the spark
gap. This condition was detrimental to the transmitted signal. It could
be detected by its effect on the transmitted note, which became lower
pitched and ragged when feedback occurred.

It is difficult to know whether this extensive testing was done purposely
to give added support to the acceptance of the NESCO pack set for the
Schedule 5639 contract. The contract was, in fact, awarded to NESCO.
Since the testing was done by Clark, who had been involved from almost
the beginning with the NESCO pack set design team, the objectivity of the
tests is certainly open to question. The pack set that NESCO submitted for
testing was actually a Type B set, with the understanding that the Type C
pack set would be practically the same. The 15 sets for this contract were
the only Type C sets made. When the Type C sets were delivered, they
differed from the Type B set only in the design of the transmitting condenser
which incorporated further improvements in the materials used in its manufacture.
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Even George H. Clark eventually admitted that the 1917 pack sets were
far too elaborate for a military device which was to be used by landing
parties in a hurry, and that the power plant was unnecessarily cumbersome.
In his own words, Clark stated that “they were electrically darn good sets,
but as military devices, they were not so hot. And they were the last of
their class [49]).”

Table 1.
NESCO Pack Sets for the U.S. Navy
Type of Delivery Contract Competitors Number
Set Date Type Made
Fleat 1909 Exclusive 2
Sweet 1910 Exclusive 5
Battleship 1912 Exclusive 4
Type A 1912 Exclusive 5
Type B 1913 Exclusive _— 10
Type C 1913 Competitive Marconi Wireless
Improvement Co. 15
Type D 1914 Competitive Wireless
Improvement
Co., WSA Co. 35
TypeE 1916 Compelitive WSA Co. National
Elec. Signalling Co. 25
CN 241-253 1917 - 1919 Competitive DeForest
(Type F) (Audion test) 325
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Data on NESCO Pack Sets for the U.S. Navy

Table 2.

Type of Set Number of Transformer Aerial to Wavelength
Gaps in Secondary be used Range
Quenched Gap | Voltage with set
Fleet Open Gap ? ? ?
Sweet 10 10,000 V. Single wire $0-210m
84 teet long
Battleship 9 5,000 V. Single wire 80-210m for
30-80 feet long 2 sets, and
400-600m for
2 sets
Type A 9 9,000 V. Standard Portable no data
aerial (Umbrella
type) or ship's aerial
Type B 9,000 V. Portable Aerial 228-870m
Type C 10,000 V. Standard Portable { 200-600 with
or ship's aerial portable
aerial, up to
1200m with
ship's aerial
Type D 9 9,000 V. Standard Portable { 250-1380m
or ship’s aerial
Type E 20 11,300 V. Standard Portable | 250-950m
or ship’s aerial with portable
aerial, up to
1200 m with
ship aerial
CN241-CN | 97 11,300 V. Standard Portable | 300-1200m
253(Type F) or ship's aerial
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Table 3.

Weights of Components in Pounds (Schedule 5639)

Component NESCO Marconi Wireless
improvement Co.

Motor Generator 38 54 none

Motor Generator in case | 48 62 none

Transmitter and Receiver | 52 52 47

in Case

Spare Parts and Tools 28 none none

Hand Generator 69 88 90

Hand Generator in Case | 76 no case no case

Hand Generator Stand 63 36 none

Antenna Parts in Case 68 84 none

Antenna Pole and Parls | 63 63 none
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Table 4.
Competitive Testing in 1914 for Schedule 5639

Component| NESCO Wireless Marconi Co.
Improvement
Motor Slight irregularities Not supplied. Regulation of speed
Generator in speed under load, good, heating
heating moderate excessive
Hand Direction of rotation Not supplied Direction of rotation
Generator indicated, stand not indicated. Stand
excellent not rigid. Unsatis-
factory base for use
on soft ground
Transformer| Good, Good, Not well protected
well protecied well protected as only hard rubber
sheet is placed around
it. Did not deliver
desired power
Condenser | Losses fairly low, Losses low, Losses high (ebonite
mechanical heated on load | dielectric)
vibration and sealing
observed compound
flowed out
Spark Gap | Fair Excellent Good
Inductances | Excellent, inductive Poor. Direct Good construction,
coupling supplied, coupled inductively
method of variation coupled. Method
of coupling excellent. of variation too
Any desired wavelength critical. Variation
obtainable, as variation limited to whole
not limited to any fixed turns. Poor.
amount of coil
Break Key Supplied, works Not supplied Not supplied
fairly well
Receiver Fair Excellent Poor
Detector Adjusting mechanism Excellent Adjustment
poor, point hard to adjustment not easy
hold
Spare Parts | Complete None None
and Toolkit
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Table 5.

Receiver Testing in 1914 for Schedule 6896

Test/Component NESCO WSA Co. and

Type Wireless Improvement Co.

Receiver Type NESCO/no type number | [P 111 {Both companies)

Detector Type Galena and Pyron and steel spring (A Pyron
steel spring detector is one with a metallic

conlact onto pyrite)

Selectivity Good Good

Sensitivity Good Good

Adjustability Easy Difficult
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Table 7,

Summary of Known Early Signal Corps Pack Set Year Models

(As far as known, all made by NESCO)

Model Year Type of Gap | Coupling Number Made Comments
1906-9 Open Direct 2 made for the Leyden tube
(Probably in Navy, probably condensers,
development another 2 for perikon or
as early as 1906 the Signal Corps, | silicon detector;
with first delivered maybe more. each congisted
to the Signal Corps of 2 trunks and
in 1907 and the storage battery
Navy in 1308) box.
1912 Quenched Probably Unknown No data known
(Presumably inductive for models
included Type A between the
recelver) 1908/9
and 1912 models.
1913 Quenched Inductive Unknown 250 watt, 500
{(Included Type cycle generator,
B recelver) more power and
wavelength
capability than
1912 model.
1914 Quenched— Inductive Unknown Similar to 1913
wiring diagram model.
shows 7 gaps
1915 Quenched— Inductive Unknown Probably later
{Included Type wiring diagram designated the
C receiver) shows 6 gaps SCR-44, also
similar to the
1913 model.
1916 Quenched Inductive 36 at least Later designated
(Receiver is the the SCR-49,
GE Type Don

most if not all.)
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Table 6.

Competitive Testing in 1916 for Schedule 8876

Comparison NESCO NE Signaliing Co| WSA Co
Price $973 $2129 $1063
Total Weight of set | 391 pounds 404 pounds 400 pounds
# of specifications | 11 10 5
in compliance
(13 max}
Transmitter output | satisfactory unsatisfactory satisfactory
Note of Signal Good Fair Excellent
Damping fair excellent fair
Receiver Sensitivity| excellent excellent good
Receiver Selectivity| excellent poor poor
Desirable Workmanship Components Workmanship
comments excellent. hinged, folding excellent.
Excellent back, or on Well-ventilated gap.
receiver. springs. Unique
antenna transfer
switch.
Undesirable No short- Very poor Entire set must be
comments circuiting clips | receiver from disassembled to
for gaps. No the standpoint make repairs to any
means provided | of selectivity. part. Sparking
to keep cover Workmanship between cails at full
propped open. | poor. power.
Transmitting

inductance very
poor.
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[13] Howeth, Captain L.S., History of Communications-Electronics in the United
States Navy, Washington, 1963, pp. 174-6.
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physically to each other. In an inductively coupled circuit, the two circuits
are connected by the electromagnetic field induced by the coils.

(11] Clark, George H., in Radioana collection, National Museum of American
History, Smithsonian Institute.

{12] Leyden tubes were a test tube-shaped form of the Leyden jar, an early
condenser. The inner and outer surfaces of the glass tube were coated
with tin foil, and the glass acted as the dielectric.
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A Confusion of Similar Volumes

After 25 years of collecting, upon reviewing my library, I found what
appeared to be THREE versions of the first Volume of Rider’s Perpetual
Trouble Shooter’s Manuals, and TWO versions of Volume II, an RCA/Radiotron
Riders which is titled COMPLETE Perpetual Trouble Shooter’s Manual, as
well as the set of Rider’s Manuals, Volumes I to XV, and the five manuals
by Hugo Gernsback. I was really surprised by the many Riders books, and I
was curious enough to tabulate and compare the differences between what
were apparently successive editions of these Manuals. Then I learned that
John Rider was working for Hugo Gernsback as Radio Service Editor for the
Radio-Craft Magazine when he announced the publication of his 7931 Trouble
Shooter’s Manual, He did this just six months after Gernsback had published
his own Official Radio Service Manual. Now 1 was really intrigned!

Gathering the facts surrounding the publication of these early Rider’s
radio manuals became so absorbing that I was moved to write an article
on the various versions of Volume 1 [2]. This was edited by Dorothy
Schecter, and published in the June, 1998 Antigue Radio Classified Magazine.
Interested readers wrote to me, describing two additional versions of Volume
I, and two more versions of Volume II. Through collectors’ good will
and help, I was able to obtain copies of these other less-well-known Rider’s
Manuals o0 help me explore their differences and similarities. This resulted
in another article on Rider’s Volume IIs [3], which was also edited by
Dorothy Schecter and published in the February, 2000 Antique Radio
Classified Magazine.

Since the publication of these first two articles, a “Prototype” of Rider’s
first 71931 Trouble Shooter’s Manual has been discovered. I have studied
this and the RCA/Radiotron COMPLETE Perpetual Trouble Shooter’s Manual
to determine their place in, and influence on, Rider’s manuals.

There have been several excellent articles, such as those by Ludwell
Sibley [4], and Richard Gray (5], which give descriptions of John F. Rider’s
manuals, his other publications, and of Rider himself, but their broad coverage
of Rider’s publications does not always include detailed descriptions of
each publication.

This article concentrates on the first few (and lesser known) Perpetual
Trouble Shooter’s Manuals, and gives the dates and the circumstances in
which Rider found himself when each volume was published. An attempt is
made to tell how each manual may be uniquely identified and to bring its
differences in content, appearance, and physical make-up to the attention
of both radio repairers and bibliophiles.

An important aspect of Rider’s circumstances is the story of John F.
Rider’s interactions with his employer, Hugo S. Gernsback, and his one
time collaborator, RCA Radiotron/Cunningham Tube Company, and the
effect they had on the timing, content, and format of Rider’s publications.

There is no attempt to cover the many Riders manuals which he sold or
provided to Tung Sol and National Radio School, etc. These were typically
his standard manuals enclosed in special promotional or institutional binders.
These “spin-off” manuals had little influence on the basic contents or organization
of Rider’s early manuals.
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John F. Rider, Hugo Gernsback, and RCA Radiotron:
The Saga of Rider’s Early Radio Manuals

by

Charles C. Kirsten

The Rider’s Myth

In the summers of 1938 and 1939 while empioyed as a teenage tyro
doing radio repair, I occasionally found the shop owner using a Riders
manual that I needed. When my attempt to use an abridged manual failed
to provide a full schematic, my convictions were confirmed; 1 “knew” that
only the regular Rider’s Perpetual Trouble Shooter’s Manuals covered all
the sets ever built. In those days, John F. Rider had been publishing his
service manuals for seven years, so for me, Rider’s manuals held the same
historic credibility as a set of the Encyclopedia Britannica, or Webster’s
Unabridged Dictionary.

In 1975, on desk assignment to a NASA Headquarters office in Washingion,
D.C., The nostalgia bug bit me and I started to collect old radios. By luck,
I was able to buy a set of well cared-for Riders Manuals from a meticulous
retired radio repairman who, I'm sure, had carefully inserted every one of
Rider’s supplements into the manuals. I was comforted, knowing that the
manuals contained schematics for every old pre-World War Il radio made
in the U.S.

Then, at the Gaithersburg flea market, I found five two-inch-thick leatherette
covered Official Radio Service Manuals by Hugo Gernsback; one for each
of the years 1931 through 1935. When I compared them to the same years
of the Riders Manuals, [ was dumb-founded! In addition to the information
overlap, the Gernsback manuals had many schematics not contained in the
Riders manuals [1]! So much for what [ “knew;” the regular Riders Radio
Manuals do net cover all of the sets ever buiit.
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and design data to be openly published, it has been helpful to divide his
struggle into four successive phases. These are summarized here, with
dates, and titles of his relevant publications, which are discussed and elaborated
in detail in later pages:

Phase 1: Summary and Publications from the mid 1920s until
December, 1929

In this period Rider was trying by personal appeals to various radio
manufacturers to solicit their cooperation in providing radio schematics for
use by independent radio servicemen, and for publication in his service instruction
manuals. Frustration was high, and progress was made mostly with the major
radio companies, who had no fear of patent suits, or circuit piracy. During
this time, Rider published the following two textbooks for servicemen:

a. The Mathematics of Radio, Volume 1 of THE SERVICE MAN’S
MANUAL, a soft bound textbook on mathematics, August 11,1929

b. Trouble Shooter’s Manual, Volume II of THE SERVICE MAN’S
MANUAL, bound diagnosis text, (165 commercial diagrams). August
11, 1929

Phase 2: Summary and Publications from January, 1930 to May, 1931

Rider was Radio Service Editor of Radjo-Craft Magazine under Hugo
Gernsback during this period. He co-authored a book on servicing sound
motion picture equipment, and advertised and published two others on
radio repair. Meanwhile, Rider succeeded in persuading many manufacturers
to release their radio schematics to be published. Five months after he
became editor, Rider had received enough schematics to advertise for sale
a new group of 115 loose-leaf schematics. Viewed as a competitor by his
employer, Rider’s work was repressed until Gernsback could publish his
own Gernsback’s Official Radio Service Manual. Meanwhile, Rider quietly
continued to collect schematics and assembled a manual (Item g) which
appears to have been the prototype of his first 71937 Trouble Shooter’s
Manuai (Item h). Rider’s publications during this period were:

c. Sound Pictures and Trouble Shooter’s Manual, by James R. Cameron,
and John F. Rider, publ. by Cameron Press, May, 1930

d. Supplementary Diagrams Pkg #1, (115 for $2.50; offered as
“Supplements to the 1929 Trouble Shooter’s Manual™), May, 1930

e. Practical Testing Systems, by John F. Rider, 144 page hard bound
text book, January, 1931

f. Practical Radio Repairing Hints, by John F. Rider
250 page hard bound book, February, 1931

g. Perpetual Radio Reference Data (1st Edition Pre-release), rare Prototype
Edition, unadvertised manual, circa March, 1931

Phase 3: Summary and Publications from May, 1931 to March, 1933

From May, 1931, when Rider published his first 793/ Trouble Shooter’s
Manual (and terminated from his position as Service Editor for Radjo-
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Publication Dates of the Editions

John F. Rider was honest, idealistic, productive, and very persistent,
but sadly, with the exception of his “1929” and “1931” Volumes, and a
few Volume II manuals in “1932” binders, John F. Rider avoided dating
any of his many insertions into his 1930s Manuals. None of the manuals
show printers dates, and Rider didn’t date any of the copyrights, forewords,
or technical articles he wrote. That has made dating his books quite difficult.
The dates given here were taken mostly from publication announcements in
magazines, and from Introductions, where Rider indicates the sequence of
publication of recent volumes, but few dates. In one case, a manual was
not referenced, nor even advertised, so a comparison of mistakes and corrections
made in Rider’s Introductions was used to determine the order in which his
manuals were written (Appendix A).

Rider’s Goals

John F. Rider was born in 1900. By the late 1920s, he had already
found respect as a degreed radio engineer, and he was finding success as
an author. He was a featured writer for four New York newspapers, and
was associate, contributing or managing Editor for at least four recognized
radio periodicals. Many of his writings were aimed at educating unschooled
radio enthusiasts and showing repairmen how to analyze and repair the
radios they built or fixed for profic.

In the process, Rider apparently formulated an “ideal” of what specific
data was needed for each radio set, to enable a radioman to quickly diagnose,
locate and repair a radio receiver problem. In his various articies and writings,
he often alluded to his desire to provide all radio “trouble shooters” with
this “complete” set of data for each piece of equipment in a future manual.
The information he regarded as essential included, but was not limited to:
an accurate schematic diagram, parts identifications, parts values, parts
layouts, point-to-point resistance values, test-point voltage tables, adjustments
and alignment procedures.

Having defined an “ideal,” Rider seems to have made it his mission to
gather this “Complete” servicing information in a manual for service men.
His first efforts in 1929, showed that much of the information either didn’t
exist, or was deliberately withheld by manufacturers as proprietary information.
When John Rider approached companies such as Ozarka, Stewart Warner,
or DeForest, and proposed that he take copies of their schematics, the
results of years of company research and development, and put them in a
book for public sale, he must have met with varying degrees of incredulity,
or even hostility. Such companies had strong franchises with their dealers
and fostered “company secrecy” about their products. In most cases, he
was simply shown to the door. But as his manuals attest, he was a man of
great persistence, and in the end he won most of them over.

A Summary of the Four Phases of Rider’s Success

In trying to understand the history of Rider’s efforts, and the chronology
of his success in getting the radio manufacturers to allow their circuit diagrams
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Craftthe same month), until March, 1933 when RCA with Rider’s cooperation,
published the Radiotron COMPLETE Trouble Shooter’s Manual, John F.
Rider seemed to have a difficult time coping with the task of collating
literally thousands of radio schematics and data. He also failed abjectly in
his attempts to devise a practical page-indexing scheme for his Trouble
Shooter’s Manuals. In what appeared to be attempts to remove the dates
on his manual binders, he published two editions of Volume I with four
different titles, and two versions of Volume II. All of the listed early
manuals from this period were eventually replaced during Phase 4 by volumes
edited and published in Rider’s final format:

h. 1931 Trouble Shooter’s Manual (1st Edition, Version 1), (Copy of
Pre-release Edition in a “1931” binder), May, 1931

i. Perpetual Trouble Shooter’s Manual 1931 (1st Edition, Version
2), (1st Edition, in a “Perpetual/1931”binder), July, 1931

j. Perpetual Trouble Shooter’s Manual (1st Edition, Verson 3),(1st
Edition, in a “Perpetual” binder), October, 1931

k. Perpetual Trouble Shooter’s Manual, Volume I (2nd Edition),
(1st Edition revised, in a “Volume I” binder), November, 1931

. Perpetual Trouble Shooter’s Manual, Volume II (1st Edition),
(Volume II, with no date in a “Step Numerical” Format), August, 1932

m. 1932 Perpetual Trouble Shooter’s Manual, Volume II (1st Edition)
(Volume II, 1st edition in a binder stamped with “1932”), September, 1932

Phase 4: Summary and Publications from March, 1933 to November,
1933

The March, 1933 publication by RCA Radiotron of the RCA COMPLETE
Perpetual Trouble Shooter’s Manual (containing Rider Volumes I, II, &
III schematics), marked the turning point of Rider’s efforts to bring his
Trouble Shooter’s Manuals into final form. In spite of the high quality of
the RCA manual, their decision to remove all information about vacuum
tubes made by companies in competition with RCA/Cunningham, seemed
to anger Rider, and strengthen his determination to make his own manuals
more closely meet his “ideal.”

As shown in the list of publications below, one month after the RCA
“COMPLETE” manual was issued by RCA Radiotron, Rider published
his Perpetual Trouble Shooter’s Manual, Volume III. In Volume III, Rider
adopted every improvement offered by the RCA Manual. He upgraded the
binder and printing, but most importantly, he adopted the “Manufacturers
Folio” cataloging method which RCA used in their Radio Set Catalog to
identify the pages in Volume III. This was so successful, that he rewrote
his first two manuals and wrote all subsequent manuals in the new format:

n. RCA COMPLETE Perpetual Trouble Shooter’s Manual (Rider Volumes
I, II, & III schematics), March, 1933

0. Perpetual Trouble Shooter’s Manual, Volume III (1st Edition)(1933
manual in manufacturers folio format), April, 1933
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Volume I, with the “flexible imitation leather cover” as offered in magazine
advertisements such as the one appearing in Radjo World of January, 1930 (7].

Excerpts from John F. Rider’s preface in Volume I, 1929 best describe
what he intended the 1929 Volumes to be:

“The Mathematics of Radio is...not intended as a textbook of
fundamental principles.....our interest is the interpretation of radio
theory.

“The first volume, contains the general subjects, with samples
of application.

“The second volume in turn dwells upon...complete units, such
as receivers, amplifiers,...testing devices, etc. The second volume
further contains the diagnosis and analysis of receiver troubles, in
other words, ‘trouble shooting’.”

The Volume I title page shows that Mathematics of Radio is Volume I
of The Serviceman’s Manual, Copyright 1929. Since the Title Pages and
Forewords are the only evidence that the two books belong together, it is
likely that owners of the math book are not aware of it’s connection as
Volume I of The Serviceman’s Manual. Since it is purely a math text, it is
shown here only to dispel the speculation that it is an earlier Rider’s Trouble
Shooter’s Manual.
The second Volume of the Service Man’s Manual: Trouble Shooter’s
Manual. THE SERVICE MAN’S MANUAL, VOLUME 11, 1929, was first
advertised with Volume 1 in Radio World, August 11, 1930 [6])(Figure 1).
This is the first book by Rider to carry the “Trouble Shooter’s” title. Figs
3 and 4 show the front cover and title page of Volume H, The Trouble
Shooter’s Manual.
From the long popularity of Rider’s manuals, the title Trouble Shooter’s
Manual became almost synonymous with a Rider’s Service Manual. Rider
wasn’t the first to use the term in connection with radio servicing, but he
was the first to include multiple identified commercial radio schematics,
unlike the earlier examples of similarly named publications shown below:
“The Trouble Shooter,” a monthly feature in Radio Age Magazine,
from June, 1922 to July, 1925.

“Trouble Shooting,” a monthly feature in Popu/ar Radio Magazine,
from July, 1924 to July, 1925.

Radio Trouble Shooting by Enno R. Haan, E.E., Assoc. Editor of
Popular Mechanics Magazine, Goodhert-Willcox Co., Chicago; 317
pgs, 1928

The title must have really appealed to John F. Rider, for after using it
for Volume II of his /929 SERVICEMAN’S MANUAL, he used it again in
the title of Sound Pictures and Trouble Shooter’s Manual (Figure 5), the
book he co-authored with James R. Cameron in May, 1930 [8]. Later, he
used the title for all his Radio and Television manuals for as long as he
published them.

The 1929 Volume II, bound textbook, Trouble Shooter’s Manual, devoted
the first hundred pages to showing how to analyze various circuit malfunctions.
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The remaining 101 pages show 188 commercial radio schematics which
Rider obtained from 31 different manufacturers. Evidence of censorship
by the manufacturers is seen all through the circuit section of the 1929
Volume II. Of the 188 circuits, only 70 have all parts and tubes marked
with their values. Many circuits that appear to have values prove only to
have cryptic manufacturer’s part numbers or function labels such as “Grid
Leak,” “By-Pass,” “Volume Control,” etc. Many circuits have no part
markings at all. One company left no room for doubt: “A Strict Observance
of the Confidential Character of This Drawing is Required” streams
across the top of each Freed-Eisemann drawing. Rider’s Introduction to
the 1929 Volume II tells more:

“Permission to publish the enclosed wiring diagrams was secured
from the various manufacturers with the understanding that they
would not be reproduced in magazines and newspapers without
special permission and we trust that the readers of this book
will cooperate with the author in this respect.”

And these circuits so reluctantly offered by the manufacturers were
obsolescent! Of the 165 indexed circuits, only three were recent 1929 models:
(Majestic 180, Philco 82, and 86 and Federal K). Sixty-three were one year
old 1928 models, and all the rest were two or more years old. As pointed out
in an article [9] by Ed Lyon in Radio Age, there are only triodes (and diodes)
in this 1929 Manual (except a Type 222 tetrode in a Freshman Q15 radio,
and a ’24 tetrode in the 1929 Federal Model K). Although fully replaced by
later Riders manuals, this /929 Riders’s Manual still holds interest from the
Trouble Shooter’s Manual viewpoint for these reasons:

1. It was the first Trouble Shooter’s Manual issued by Rider.
It published a spectrum of commercial radio schematics almost two
years before any other manuals, including Gernsback's Official Radio
Service Manual.

3. It documents the severe opposition Rider faced in trying to bring
commercial radio schematics to every serviceman.

Phase 2 Narratuve: January, 1930 to May, 1931
Rider as Radio-Craft Service Editor

From 1929 to 1931, John F. Rider was an associate editor of Radio
Engineering Magazine, Managing Editor of Radio Listeners Guide
and Call Book, and technical editor of Motion Picture News.

In January, 1930, John F. Rider took an apparently calculated step by
joining the staff [10] of Radio-Craft Magazine (Figure 6) which Hugo Gernsback
had just started in July, 1929. Ten years earlier, Hugo had started Radio
News Magazine only to lose it to creditors after ten successful years. As
owner and editor of Radio News Magazine, Hugo Gernsback had featured
full-page diagrams, and repair instructions called “Service Notes” on one
or more selected radios each month. For some schematics, presumably,
Gernsback’s staff must have been required to trace out the physical circuitry
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from the manufacturer, they would trace the set’s wiring, and publish their
own version of the diagram. He might have also played on their concern
about being “left out.” Rider could show that RCA, Zenith, Philco, and
other major companies were sending their latest schematics, so why not
join these well-known companies who would be represented in service
manuals used by radio repairmen all over the country?

Rider was astoundingly successful! Within five months, at an apparent
average receipt rate of six schematics per week, he had gathered enough
circuit diagrams to place a half-page advertisement [14] in the May, 1930
Radio-Craft Magazine, (Figure 7) offering:

“Supplementary Wiring Diagram Package No. 1I.... The first group
numbers 115 diagrams... Approximately 20 manufacturers are
represented...diagrams of 1929-1930 receivers... $2.50"

This evidence of John F. Rider’s energy and professional standing in
the radio and electronics community must have added to Hugo Gernsback’s
concern and defensive reaction when Rider announced his supplemental
radio schematics for sale in the very same Radio-Craft magazine of May,
1930, in which the prestigious Sound Pictures and Trouble Shooter’s Manual
was announced.

Hugo Gernsback reacted explosively!

Whatever Gernsback’s attitude toward John Rider was at the beginning,
he now reacted as though John Rider was a threat, and an enemy. The
very next issue of Radio-Craft for June, 1930 contained four new initiatives
by Hugo Gernsback. His first action was a full-page, pre-publication
announcement [16a] stating that “Hugo Gernsback’s Official Radio Service
Manual to soon be released with several hundred pages” (Figure 8).
Another full page announced Gernsback’s new “National Radio Service
Men’s Association” [16b]. Two more pages with subscription coupons
advertised two new magazines: Short Wave Craft [16c], “with the first
two-month issue to be released May 15, 1930, (the previous month!) and
Everyday Mechanics [16d], with the first issue to be released June 1,
1930 (the month it was being advertised).

Hugo made no immediate change in Rider’'s position on the magazine
staff in the June, 1930 issue of Radio-Craft, and even allowed Rider one
last small advertisement [15] of his supplemental schematics, but by the
July issue, Radio-Craft was purged of John F. Rider: The magazine no
longer carried the bold headline “Service Men’s Department, Edited by
John F. Rider,” and no longer was Rider pictured at the beginning of this
section with a summary of his qualifications. Completing the removal of
Rider from the magazine, the usual feature article by John F. Rider, introducing
the Service Men’s Department was conspicuously missing. Gernsback did
not remove the “John F. Rider, Service Editor” from the mast-head, but
Rider’s name was nowhere else to be found inside the magazine.

This ban on John F. Rider lasted through the July, August, and September
issues of Radio-Craft during which time, Hugo Gernsback continued massive
advertising [17] of the four initiatives he had begun in the June, 1930 issue
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When John Rider, who was by nature open and forthright, signed on
as the Radio Service Editor of Radio-Craft, he probably told Hugo Gernsback
that he intended to get more manufacturers to give him circuits for his
Trouble Shooter’s Manuals. This would of course help Radio-Craf?'s circuit
requirements. In his editorials, and articles, Gernsback had, for years,
appealed to the radio manufacturers to release schematics, without response.
His editorial [12] in the February, 1930 Radio-Craft revealed his pessimism
about such appeals:

“It will probably take the industry another five years to learn that
it will pay them to take the Service Man into their confidence, and
talk to them in their own language.”

(Later, in October, 1932, when Hugo published his Volume 2, he couldn’t
resist commenting about manufacturers’ prior lack of cooperation [13].)

Doubtless, Gernsback couldn’t believe that Rider, the young engineer,
would soon succeed where he, Hugo Gernsback, the venerable magazine
publisher, had not prevailed. So if John F. Rider was condemned to make
only slow progress, he might remain as Gernsback’s prestigious Service
Editor for years to come.

However, Rider, from his new position as the magazine Service Editor,
must have had better leverage when asking radio manufacturers to release
their diagrams. They already had seen his tenacity, and now, he could
point out that if Radio-Craft wasn’t able to get an approved schematic
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Practical Testing Systems, [21] by John F. Rider, 144 pages..January, 1931
Practical Radio Repairing Hints, [22] by ] Rider, 250 pages..January, 1931

At the same time, he apparently “worked under-ground” on the Trouble
Shooter’s Manual, quietly composing his manual titled:

Perpetual Radio Reference Data (Volume. I, Prototype Edition.), March,’31

The First Loose Leaf Manuals by Gernsback and Rider

The Perpetual Radio Reference Data was the first Rider’s manual to use
the big 2 1/2-inch thick, three-post “Swivelok,” loose-leaf binder. The Swivelok
binder has hard black, pebble-grained covers, into which is embossed in silver,
the manual title and decorative logos, and it uses a flat individual swing latch
for each of the 3 posts. The upper part of each post may be ‘screwed’ up or
down in the lower threaded part to change the length of the individual posts.
This distinctive binder design is an immediate identifier of Rider’s early manuals
from before he changed to “Slide Lock” Binders in 1933.

The Perpetual Radio Reference Data manual binder (Figure 10) is embossed
on the right front with a “windowed” view of a single radio antenna tower,
below which appears “John F. Rider” in a small font. Embossed on the
upper left of the front cover is the title in four lines; Perpetual Radio Reference
Data. The spine of the binder (Figure 11) carries just the title and “John F.
Rider,” with no other decoration. The Title page (Figure 12) identifies the
Radio Treatise Company as the publisher, and includes “copyright John F.
Rider,” as well as the title: Perpetval Radio Reference Data. Although the
embossed binder indicates that a number of the manuals may have been
made, only one copy of the manual has surfaced during several years of
buying, and corresponding about Rider’s Manuals.

This rare Rider’s manual seems to have surfaced by itself with no history.
Except for the Binder design, the Title page, and a few minor differences in
Rider’s Foreword, (see page 17, and Appendix A) the contents of the Perpetual
Radio Reference Data described below is identical to the contents of the 193/
Trouble Shooter’s Manual which is popularly known by servicemen as the
first Volume 1 of the Radio Trouble Shooter’s Manuals which Rider offered
for sale. There are, however, subtle differences in the Perpetual Radio Reference
Data manual, which indicate that it was an earlier unreleased creation:

1) Some inserted pages were still blank on one side, indicating
that advertising had not yet been subscribed for them.

2) The typed Introduction by Rider had not been corrected for the
numerous typographical errors and misspellings.

3) The manual is not referenced in any of Rider’s indexes of
schematics or lists of prior publications.

4) The embossed design on the binder is a rudimentary form of the
radio tower logo adopted for the 1937 Trouble Shooter’s Manual.

Even more compelling evidence for its earlier creation was revealed when
the Introduction from the Perpetual Radio Reference Data manual was compared
with the Introduction from the 7937 Trouble Shooter’s Manual. Rider had promised
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was down-graded to a ‘goal,’ and the term “Trouble Shooter” was brought
back for the title. The following excerpt shows his original “DATA” manual
Introduction, with removed words straek—out, and added words underlined
for the revised “1931” Introduction:

“It is with a great deal of pleasure that we offer this work and
hope that it will be the nucleus of a perpetual reference radio

trouble shooter’s manual eovering-the-radioreectver-and assoctated

branches-ofthe-radio-industry. It may be of interest to the man
who thumns thumbs these pages to know that it is the fulfillment

of an ideal. We had hoped for a long time to prepare a book
which would contain radio reeetver-andassoctated-eirentt service

data tn-such-quantity-as-to-be-areference-manuat-for-the-industry
covering American and Canadian radio receivers, with completeness
as a goal.”

With this evidence that it was a prototype version of the 1931 Troubie
Shooter’s Manual, it seems clear that the Perpetval Radio Reference Data
was a covert manual which Rider prepared during the later months of his
employment at Radio-Craft. Of Rider’s first five manuals in Swivelok binders,
the evidence indicates that the Perpetval Radio Reference Data is the first
version of his Radio Manuals. Considering Hugo Gernsback’s egregious
reaction when Rider sold schematics while in his employ, it is no surprise
that Rider would conceal, and not offer his manual for sale until he was
ready to permanently leave his position at Radio-Craft. Therefore, Rider
may have deliberately given the manual a misleading title so as to avoid
Hugo Gernsback’s wrath for his having dared to work on a competitive
Service Manual while employed at Radio-Craft. Whatever the reason for
the Perpetual Radio Reference Datatitle, Rider later added the word “Perpetual”
from its title to his Trouble Shooter’s Manual titles.

Gernsback and Rider’s relationship during this time is unknown, but
Rider performed his editorial function for the magazine with such great
competence for another six months after Gernsback reinstated him, that
when Rider was ready to announce his 793/ Trouble Shooter’s Manual,
four months after Gernsback published his own manual, Hugo accepted the
half-page pre-publication advertisement [23] in the April, 1931 Radio-Craft.

Since Gernsback had already released two up-dates [24] to his first
volume of the Official Radio Service Manual, and was preparing to release
Volume 2, he probably was feeling expansive over the great success of his
manual, and may even have felt that he had not treated John Rider fairly...
after all, Rider had worked hard to get the manufacturers to release their
schematics, and Hugo had greatly benefited from that. Rider’s advance
announcement proudly asserted:

“A feature of this book is that trouble shooting data is complete

(italics mine) with electrical values, color codes, socket data and
voltage data! Chassis layouts!”
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page count of the 1931 Manual from 800 to 950 pages, or a rate of about
two schematics per day.

A page-by-page comparison of the 7931 Trouble Shooter’s Manual to
the copy of the Perpetual Radio Reference Data in my possession confirmed
my belief that Riders first release of his /937 Trouble Shooter’s Manual
was the Perpetual Radio Reference Data manual with a new binder design,
a corrected introduction, and a new name. The front cover of the 7937
Trouble Shooter’s Manual (Figure 14) features “1931” riding atop the
antenna wires between two latticed antenna towers. Below the antenna
wires, between the towers are “TROUBLE SHOOTERS” and “MANUAL,”
below which is a radio tube attached to the antenna by wires. Below the
tube is “John F. Rider.” The spine of the volume has all of the information
grouped at the top half of the spine, beginning with “1931” below which
three successive lines show: “TROUBLE,” “SHOOTER’S” and “MANUAL.”
Under this is a vacuum tube, below which is “RIDER.” The Title page
(Figure 15) shows that the book was published by John F. Rider, and The
Radio Treatise Company. Note that there is no “Perpetual” on either the
binder, or the Title page.

The schematics in the 1937/ Trouble Shooter’s Manual are grouped in
seven arbitrary sections. The “Commercial Broadcast Receivers” section
makes up the bulk of the book. It is followed by a 20 page section of
“Canadian Receivers,” and five small sections of “Power Amplifiers,”
“Eliminators and Power Units,” “Set Analyzers,” “Short Wave and Kit
Receivers,” and “Midget Receivers.” The schematics pages are numbered
from 1 to 804, but inserted pages, with letter addenda such as 114-A, 114-
B, etc., increase the schematic page count to somewhere near 1000 depending
on the number of supplements. (See Table I)

Apparently, Rider, in his search for schematics had approached other
magazine editors, asking to use diagrams which they printed in their magazines
from time to time. Rider was then an Associate editor of both Radio Engineering,
and Projection Engineering, and a contributing editor of Motion Picture
News. As a result, Rider had some schematics which were noticeably better
than he might have received from small manufacturers who had no drafting
departments. In Rider’s Introduction, he expresses his thanks:

“We wish to acknowledge the kindness of the editorial staffs of
Radio News, Radio World, Radio Engineering, Q.S.T., Radio, Radio
Citizens Call Book, and the General Radio Experimenter who granted
the writer the privilege of reproducing whatever material had ever
been published in their periodicals.”

Rider found that his manual was welcomed by radio training schools
and commercial companies such as National Radio Schools, Tung Sol, and
National Union, as well as by independent radio servicemen. Many of these
wanted special titles or logos on the binders, so the same manual was provided
in many different custom binders. No evidence was found to relate these to
Rider’s decisions about the development of his manuals, so there has been
no attempt to include them here.
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must have recognized the Manual as a source of free advertising for their
radios, and engineering. These companies competed for maximum space in
the Rider’s Manual: Zenith added 14 more pages; RCA added 15 pages
and six more radio models, bringing to 90 the number of RCA sets indexed
in the “1931” Edition.

When the small mail-order radio companies realized they could avoid
the expense and damage of shipping sets back to the factory for minor
repairs by enabling local repairmen to do the work, they were eager to get
their circuits and data to Rider. The resultant data flow must have exceeded
John F. Rider’s greatest expectations. As shown by his later supplements,
radio manufacturers flooded him with schematics, wiring diagrams, tube
location drawings, chassis layouts, part number lists, point-to-point resistance
charts, alignments, voltage tables, and performance data.

By this time Rider must have felt like the Sorcerer’s Apprentice who
had started a flow he couldn’t control. There was no way that the “1931”
Edition was going to hold all the material he was receiving for radio sets up
through 1931; the 3 post Swivelok binder had adjustable length posts, but it
had a limitation of about 1300 pages, and it had been issued with 1100, so
there wasn’t much room for expansion. He had been “blind-sided” by his
own act in titling the book “1931.” Had he been unethical, he could have
issued and charged for a “1930” manual, or some such scheme to wiggle
out of the commitment he had made in his advertisements of the “1931”
Edition. But he didn’t do that. He had to keep faith with those who had
trustingly bought the first issues, and at the same time maintain the $5.00
price for later Manuals.

When John F. Rider reordered Swivelok binders he changed the title.
(Figure 16) The “1931” on the front cover was taken from the antenna
wires, and placed below John F. Rider’s name. In its place at the top of the
binder, “Perpetual” was cradled along the top of the swinging antenna wires.
The new title of the volume thus became the Perpetual Trouble Shooter’s
Manual 1931. “Perpetual” was added to the top of the spine and the “1931”
was put on the bottom line.

Rider didn’t add the word “Perpetual” to the Title page in the “1931”
manual immediately, probably because he already had a number of these
pages printed ahead of time. It was now time to solicit and organize the
material for the 1932 issue of the Manual. Remember that most of the schematics
Rider had been receiving were for out-of-date radios, and the only companies
sending him recent circuits were the giants like RCA who were so well
covered by patents, that they weren’t worried about anyone copying their
designs. The smaller companies were in competition to improve, or innovate
their way around, or ahead of their rivals’ patents, and some of these were
probably protective of their latest innovations. In some cases, the companies
were already in violation of patents, and needed to avoid publicity about
their latest circuit details. Now John had to go back and ask for their recent
advances so his 1932 Manual would be up-to-date when released while he
was wrestling with the problem of the ballooning “1931 Edition.”

Rider again changed the binder title on his first edition, by finally removing
the onerous “1931” from the manual (Figure 17) as he continued to add
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SALIENT FEATURES OF RIDER’S EARLY SWIVELOK “31” MANUALS
THE “29,” AND FOUR VERSIONS OF MANUAL I, 1st EDITION
(IN CHRONOLOGICAL ORDER OF PUBLICATION, 1929 TO 1931)

EDITION 1929 1st 1st st st
VERSION “1929 “PROTO- "1931" Perpetual Perpatual
NAME VOLUME I” TYPE" 1931
PUBL. DATE Early 1929  3/1931 5/1931 71931 9/1931
COVER TROUBLE  Perpstual 1931 Perpetual Parpetual
LEGEND SHOOTER'S RADIO TROUBLE  TROUBLE TROUBLE
MANUAL REFERENCE  SHOOTER'S SHOOTER'S SHOOTER'S
DATA MANUAL MANUAL MANUAL
1931
TITLE SERVICE Perpetual 193t Perpetual Perpetual
PAGE MAN'S RADIO TROUBLE  TROUBLE TROUBLE
MANUAL REFERENCE  SHOOTER'S SHOOTER'S SHOOTER'S
Volume Il DATA MANUAL MANUAL MANUAL
1931
PUBLISHER Radio Radio Radio Radio Radio
Treatise Treatise Treatise Treatise Treatise
Co. N.Y. Co. N.Y. Co. N.Y. Co.N.Y. Co. N.Y.
PAGINATION Arabic/ Arabic/ Arabic/ Arabic/ Arabic/
Numbers Alphab Alphab Alphab Alphab
BINDER 1.0° 25" 3.0 3.0° 3.0
Flexible 3 Post 3 Post 3 Post 3 Post
Bound Swivelok Swivelok Swivelok Swivelok
ADVERTISING None 21Pgs 8 Pgs 8 Pgs 8 Pgs
INDEX 4 Pgs 20 Pgs 20 Pgs 20 Pgs 20 Pgs
TUTORIAL 126 Pgs 98 Pgs 98 Pgs 98 Pgs 98 Pgs
TUBE DATA None 6 Pgs 6 Pgs 6 Pgs 6 Pgs
PECULIARITIES® DNA 28 Pgs - - -
CANADIAN RCVRS None 21 Pgs 20 Pgs 20 Pgs 20 Pgs
RCVR MFRS/Pgs 33103 84/804 84/804 841664 84/884
SUPPLEMENT/Pgs DNA 8/40 8/40 8/185 8/185
POWER AMPS/Pgs 11 15/31 15/31 15/31 15/31
ELIMINATORS/Pgs 1/33 30/26 30/26 30/26 30/26
TEST EQUIP/Pgs 7 8/28 8/28 8/28 8/28
S.W. RCVRS/Pgs None 31120 31/20 31/20 31/20
MIDGET RCVRS/Pg None 38/6 38/6 38/6 38/6
SCHEMATIC PAGES 103 1010 1010 1010 1010
TOTAL PAGES 234 996 968 1033 1033

* Peculiarities In Commercial Radio Receivers..A compilation of various unique anomalies occurring in radio
models listed by manufacturer, and model number, and indicating corrections. This list was sometimes included
in Riders manuals as a sales incentive, or bought and placed in the manual by the owner.

Table 1
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supplemental pages. The result is that beside the “prototype,” the First
Edition of Rider’s initial 7931 Trouble Shooter’s Manual may be found in
three different versions, with various total numbers of pages, (depending
upon the owners zeal in inserting new updates) and none of these are titled
“Volume [.”

These many versions of the Ist edition seem to reflect Rider’s attempt
to gradually deemphasize, and then to remove the “1931” from his manual.
Table 1 shows these manuals and their salient features in the order of their
approximate release dates.

The “1931” date on his 1931 Perpetual Trouble Shooter’s Manual had
caused him so much grief, that John Rider must have made a vow to never
again date anything. Faced with a manual binder that was bursting at the
seams, and receiving far more data and schematics than it could accommodate,
Rider took extraordinary steps to solve the problem. The manual was rewritten
and reorganized to make better use of what little space was left, and at the
same time the manual was renamed, and reissued (Figure 18) as:

Perpetual Trouble Shooter’s Manual, Volume I (2nd Edition), November,’31

This allowed Rider to cut off further “updates” to the “1931” volume,
and to start organizing material for Volume II. The rewrite was more of a
repackage, than a reorganization. Rider kept all the separate sections for
Canadian Radios, Power Units, Amplifiers, etc., as well as the “Modern
Trouble Shooting” section at the start of the Volume. He added two pages
of RCA tube tables, dropped the Cunningham table (which duplicated the
Radiotron table), and expanded the Sparton data from 1/4 page to two full
pages. Kellogg, Raytheon, and Amperite remained the same. Sequential
page numbering was retained with A, B, C, etc., denoting added pages.

The flood of circuits coming in continued to increase as the larger
manufacturers started to dig out schematics for their older radio sets. RCA,
for example sent information on 30 more receivers, bringing their total to
100 radio models. Other companies responded in kind. By November of
1931, Rider must have just about reached the 1300 page limit of the Volume
I Swivelok binder, and data was still coming in for 1931 and prior years.

Now came the hard decisions in the manual rewrite! It seems obvious
from the crowded pages, and absent parts lists, that John Rider dealt with
a firm hand as to what went into “Volume 1.” This resolute attitude showed
up in deletions and omissions which went against many of Riders expressed
convictions. Many decisions by Rider must have been very painful for
him, but where a decision was made, Rider seems to have maximized utility.
The “Volume I” was more crowded, often with finer print, and with fewer
“full layouts” of individual sets than the 1931 Edition. A few older schematics
with unmarked parts, or sets with little known trademarks were omitted.
Schematics of better known, but older, obsolete sets were reduced in size,
and placed with other reduced diagrams on single pages.

Resistance tables, Rider’s tool of choice for diagnosis were all but
eliminated. Part number tables were sharply reduced to show only the electrical
component values. Often the manufacturer’s part numbers were omitted,
and voltage tables were edited or eliminated. Pictures of chassis top and
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two towers and antenna motif embossed on the front, but instead of “1931”
below Rider’s name, it has “Volume 1.7

Of the versions of Riders Trouble Shooter’s Manual, Volume I, this is
the one that is packed with the most data. Some of the early battery sets
were given less space than in the “1931” Edition, but what was lost in the
rewrite, was compensated for by additions. Since he had published his
1929 hard bound Trouble Shooter’s Manual, it had taken Rider almost two
years of rewrites and organization to complete this 2nd Edition of his loose
leaf Perpetual Trouble Shooter’s Manual, Volume I which, he now had
every reason to believe, was in it’s final form. Alas, after comparison with
his Volume III, Rider would see it’s flaws so clearly that he would rewrite
it once again.

Meanwhile, it was time to issue a manual for 1932; the 1st Edition of
Volume II: [26]

Perpetual Trouble Shooter’s Manual, Volume II (1st Edition), September,’32

Since niost of the received schematics and data had to go into Volume
II, in his Forward, Rider finally spoke about dates:

“Let it be known that Volume 2 (sic), does not supersede the
first volume. It contains entirely new material. Volume I covered
the period from 1919 to about October 1931, Volume 2 covers
the period from October 1931 to the end of May 1932.”

In Volume II, at last, Rider had space to burn! The 2-1/2 inch black, 3
Post, Swivelok binder was still adorned with the two tall antenna towers
with a spread wire antenna connected to the top terminal of a vacuum tube.
The Perpetual Trouble Shooter’'s Manual, Volume 11 (Figure 19), with the
exception of the volume number, looked identical in format to the embossed
cover on the Rider’s Volume I, and was printed by the Radio Treatise Company.

Some Volume II binders with the date, “1932” (Figure 20) were doubtless
ordered before Rider faced his date problem. These were soon replaced by
a new binder with just the Perpetual Trouble Shooter's Manual Volume [
title (Figure 21).

Now, Rider included all those things he had to leave out of Volume I,
and in fact he put some of the older material in the new manual. He included
the voltage tables, the chassis views, the parts tables, the resistance tables,
alignment procedures, etc. Features of the early Swivelok Volumes I and
II are shown in Table II.

Unfortunately, Volume 1I inherited a Volume [ page numbering problem
which became worse when extended to cover the second volume. When Rider
had assembled his first manual, he arranged the pages in alphabetic order by
manufacturer, and then numbered the pages in Arabic order. When additional
pages were inserted, they were given the same Arabic page number as the
last one in that manufacturers group, with an added “A,” “B,” “C,” ete.
Thus, Atwater Kent was numbered from 91 up to 114 in Volume I. The extra
pages for Atwater Kent were inserted as 114-A, 114-B, up to 114-Z.
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SALIENT FEATURES OF RIDER’S EARLY SWIVELOK VOLUME I
AND VOLUME II
“VOLUME L,” 2nd ED, AND FOUR VERSIONS OF SECOND
MANUAL, ist ED.
(BEFORE THE RCA/CUNNINGHAM “COMPLETE” MANUAL)

EDITION

VERSION
NAME

COVER
LEGEND

PUBL. DATE

PUBLISHER

PAGINATION

BINDER

ADVERTISING
INDEX

TUTORIAL

TUBE DATA
CANADIAN RCVRS
RCVR MFRS/Pgs
SUPPLEMENT/Pgs
POWER AMPS/Pgs
ELIMINATORS/Pg
TEST EQUIP/Pgs
S.W. RCVRS/Pgs
MIDGET RCVRS/Ps

SCHEMATIC PAGES
TOTAL PAGES

2ad

EARLY
VOLUME |

Perpetual
TROUBLE
SHOOTER'S
MANUAL
VOLUME |

111931

Radio
Treatise
Co. N.Y.

Arabic/
Numbers

3.0"
3 Post
Swivelok

19 Pgs
28 Pgs
100 Pgs
7 Pgs
20 Pgs
91/835
9/239
15/33
26/41
8/28
28/30
1714

1030
147

i

Perpetual
VOLUME Il

Perpetual
TROUBLE
SHOOTER'S
MANUAL
VOLUME Il

3/1932

Radio
Treatise
Co. N.Y.

Arabic/
Alphab

2.5
3 Post
Swivelok

22 Pgs
33 Pgs
32 Pgs
2 Pgs
20 Pgs
91/695
9/239
15/33
26/41
8/28
28/30
17114

1100
1207

Table 11
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1st

1932

Perpetual
TROUBLE
SHOOTER'S
MANUAL
1932

51932

Radio
Treatise
Co. N.Y.

Arabic/
Alphab

3.0
3 Post
Swivelok

22 Pgs
20 Pgs
98 Pgs
6 Pgs
20 Pgs
84/804
8/185
15/29
27139
8/27
28/26
17113

1010
1113

s

1932
VOLUME 1)

VOLUME I
Perpetual
TROUBLE
SHOOTER'S
MANUAL
1932

7932

Radio
Treatise
Co. N.Y.

Arabic/
Alphab

3.0
3 Post
Swivelok

22 Pgs
20 Pgs
98 Pgs
6 Pgs
20 Pgs
84/864
8/185
15/29
27139
8127
28/26
1713

1010
1113

s

VOLUME Il

VOLUME Il
Perpetual
TROUBLE
SHOOTER'S
MANUAL

9/1832

Radio
Treatise
Co. N.Y

Arabic/
Alphab

30
3 Post
Swivelok

22Pgs
20 Pgs
100 Pgs
7Pgs
20 Pgs
84/884
8/185
15/29
27139
827
28/26
17113

1010
1115



When Rider started his coverage of Atwater Kent in Volume II, he
began with 114-ZA, 114-ZB, etc., which continued up to 114-ZP. Then
came 114-P1, 114-P2, and then more strangeness; 1-114-1. and 2-114-1.
It is clear that he had assigned the number 114 as the Atwater Kent identifier.
In what seems like a “dumb bunny” scheme, Rider had initiated a “Step
Numeric” plan for numbering the pages in his new “Volume II.” This
system assigned one single page number to each Manufacturer, and used
“A, B, Cs” and “A-1, A-2,” etc. to identify the pages within a Manufacturer’s
number. Thus in Volume II, the page numbers are all the same for a few
pages, except for the “A, B, C” etc., and then they jump a “step” to a new
number which identifies another manufacturer, the page number is repeated
with A, B, C, etc. for the same company.

Rider explains in his introduction to Volume II that the page numbers
will have big gaps in them, but not to worry, it was part of a grand plan.
He had also stated that servicemen might eventually want to combine all
the data from each manufacturer into separate manuals. Whatever the ultimate
aim, I’'m inclined to think Rider himself had no clear plan as to how he
could resolve the page numbering mess he had made. Now he had the
“1931,” “Volume 1,” and Volume I[I: Three separate manuals, each requiring
a separate index format, none intuitively easy to use, and supplements still
came out with page “numbers” such as 438-BA-3 or similar codes.

In Volume I, Rider did some things which seemed extreme to me. He
dropped his fifty page “Modern Trouble Shooting” article, which had become
somewhat dated, but along with it, he dropped all the tube characteristics
tables; a real loss. Rider’s discussion of resistance tests in his “Modern
Radio Servicing” article in the front of his 793/ Trouble Shooter’s Manual
was reasonable, citing not only it’s capabilities, but also it’s limitations.
This was replaced in Volume II by a ten-page article on “Point To Point
Resistance Measurements”, plus 50 pages of Point-to-Point resistance charts.
In this special section, Rider promises much more data in the future:

“We are continually working upon the compilation of this point-
to-point data, covering old as well as new receivers. A grear
deal more of this information will be a part of Volume 3 of the
Perpetual Trouble Shooter’s Manuval when issued.” (my italics)

Most startling, however was the messianic stance Rider took in his
preface to Volume II, extolling point-to-point resistance measurements above
all other radio servicing techniques:

“The point-to-point resistance information...in this volume is
the opening gun in.....a revision in service analysis methods.
Resistance measurement represents the ideal method of service
analysis....We feel certain....the men who have been servicing
along the conventional voltage measurement lines will find this
information of value...doubly so when they are converted to
resistance measurement methods of analysis, and find that they
can dispense with the majority of voltage measurements.” (The
italics and emphases are mine).
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The point-to-point data charts of Volume II were contributed by just
four companies; six pages each from Kolster, and Philco; seven from Stromberg
Carlsen, and thirty pages from RCA! Could RCA have stirred Rider’s
exaggerated enthusiasm for point-to-point?

In 1923, and 1924, RCA, in pursuit of radio reliability, had embedded
the major part of each Radiola superheterodyne receiver in a wax filled
can, Circuit components buried in this moisture proof “catacomb” were
really inaccessible unless the wax was melted out; a messy, sometimes dangerous,
job. So-called “Set Analyzers” which enabled the serviceman to measure
voltages and resistances from the tube sockets became mandatory to locate
circuit failures, and RCA who had made the problem, was defensively trying
to stem the complaints, by providing their servicemen with “point-to-point”
resistance charts for all of their different type receivers.

In factory production, stepping switches quickly compare every point-
to-point value of a “Standard” radio to those on each radio under test. Did
the RCA executives which Rider thanked in his Volume II preface, dazzle
Rider with automatic tests? By contrast, in the repair shop, to avoid tedious
testing, and a messy repair, the preferred solution was often to sell the
owner a new, non-catacomb radio.

We may guess whether Rider was really impressed by RCA, or whether
he was trying to “butter-up” RCA, at a time when they were still negotiating
the “COMPLETE” Manual. The last reason seems likely, for in his preface
in the RCA COMPLETE Manual, (which he obviously wrote after the manual
was complete), he expressed dissatisfaction with RCA’s handling of the
tube data in the manual, and then he merely mentioned that point-to-point
data is provided. His next manual, Volume III, which was published by
Rider himself, had no point-to-point data tables at all in the front of the
manual.

Phase 4 Narrative: March, 1933 to November, 1933
Rider’s Epiphany: The Manufacturer’s Folio

Riders next Manual published in March, 1933 was printed by the RCA
Radiotron Tube Company and not Rider’s Radio Treatise Company:

RCA Radiotron “COMPLETE?” Perpetual Trouble Shooter’s Manual, March
’33

This brightly colored manual is impressively LARGE. The brilliant red
cover is a full four and one-half inches thick. It has a 4 Post, Slide-Lock
Binder with a gold emblazoned “RCA Radiotron Tubes” logo, and a full
sized RCA ’58 vacuum tube embossed on the cover and spine. “RCA
RADIOTRONS, The Heart of Your Radio” is embossed across the center
of the cover, and in the lower right corner of the cover in four lines of
block letters is: “..COMPLETE.. PERPETUAL TROUBLE SHOOTER'’S
MANUAL John F. Rider” (Figure 23). The top area of the spine repeats
the block from the lower right corner of the cover, and the center of the
spine shows the full-size type 58 RCA Radiotron, below which are two
lines of small block letters “RCA RADIOTRON COMPANY, Inc., HARRISON,
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NEW JERSEY” (Figure 27). In spite of the “John F. Rider” on the cover,
(and “Copyright John F. Rider” inside on the title page), the whole manual
logo and cover design literally shouts “THIS IS AN RCA MANUAL!” The
message is reiterated in the opened manual, as page after page shows a
bold “RCA Radiotron/Cunningham” logo across the bottom of each page
.... all 2,787 of them! (Figure 24) So, whose manual was this? ...Was it
an RCA manual by Rider, or was it a Rider’s manual by RCA? The manual’s
physical makeup gives conflicting clues, but the behavior of both Rider
and the RCA Radiotron Company after its publication leads one to believe
that it was an RCA Manual controlled by RCA Radiotron.

The RCA COMPLETE Manual is well organized for ease of use. After
the title page and General Index, there is the Author’s Forward by Rider,
a 25 page compressed-type index of the radio schematics, and a 3 page
compressed-type index of the “Set Catalog.” Careful examination of the
manual shows that these first seventeen sheets of paper (34 pages) in the
manual don’t have the RCA Radiotron/Cunningham footer at the bottom,
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The point-to-point data charts of Volume II were contributed by just
four companies; six pages each from Kolster, and Philco; seven from Stromberg
Carlsen, and thirty pages from RCA! Could RCA have stirred Rider’s
exaggerated enthusiasm for point-to-point?

In 1923, and 1924, RCA, in pursuit of radio reliability, had embedded
the major part of each Radiola superheterodyne receiver in a wax filled
can. Circuit components buried in this moisture proof “catacomb” were
really inaccessible unless the wax was melted out; a messy, sometimes dangerous,
job. So-called “Set Analyzers” which enabled the serviceman to measure
voltages and resistances from the tube sockets became mandatory to locate
circuit failures, and RCA who had made the problem, was defensively trying
to stem the complaints, by providing their servicemen with “point-to-point”
resistance charts for all of their different type receivers.

In factory production, stepping switches quickly compare every point-
to-point value of a “Standard” radio to those on each radio under test. Did
the RCA executives which Rider thanked in his Volume Il preface, dazzle
Rider with automatic tests? By contrast, in the repair shop, to avoid tedious
testing, and a messy repair, the preferred solution was often to sell the
owner a new, non-catacomb radio.

We may guess whether Rider was really impressed by RCA, or whether
he was trying to “butter-up” RCA, at a time when they were still negotiating
the “COMPLETE” Manual. The last reason seems likely, for in his preface
in the RCA COMPLETE Manual, (which he obviously wrote after the manual
was complete), he expressed dissatisfaction with RCA’s handling of the
tube data in the manual, and then he merely mentioned that point-to-point
data is provided. His next manual, Volume III, which was published by
Rider himself, had no point-to-point data tables at all in the front of the
manual.

Phase 4 Narrative: March, 1933 to November, 1933
Rider’s Epiphany: The Manufacturer’s Folio

Riders next Manual published in March, 1933 was printed by the RCA
Radiotron Tube Company and not Rider’s Radio Treatise Company:

RCA Radiotron “COMPLETE?” Perpetual Trouble Shooter’s Manual, March
’33

This brightly colored manual is impressively LARGE. The brilliant red
cover is a full four and one-half inches thick. It has a 4 Post, Slide-Lock
Binder with a gold emblazoned “RCA Radiotron Tubes” logo, and a full
sized RCA '58 vacuum tube embossed on the cover and spine. “RCA
RADIOTRONS, The Heart of Your Radio” is embossed across the center
of the cover, and in the lower right corner of the cover in four lines of
block letters is: “..COMPLETE.. PERPETUAL TROUBLE SHOOTER’S
MANUAL John F. Rider” (Figure 23). The top area of the spine repeats
the block from the lower right corner of the cover, and the center of the
spine shows the full-size type 58 RCA Radiotron, below which are two
lines of small block letters “RCA RADIOTRON COMPANY, Inc., HARRISON,
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for inserting supplement sheets from the front of the manual into the body
of the volume.

Sheet number three is the “Authors Foreword” by John F. Rider, also
typed, (as evidenced by the elided “an” and “at” carriage half-skips in the
2nd and 10th paragraphs caused by too-fast key strokes). The “Service
Data Index” occupies sheets 4 to 15, with the “Set Catalog Index” on
sheets 16 and 17. Except for the small font used in the indices, these first
34 pages show every evidence of having been prepared by Rider’s Radio
Treatise Company. In these first 34 pages, (with the exception of a mention
in the Author’s Forward, and an index entry for the RCA Tube Data page
number) there are no references, or signs by Rider that RCA Radiotron/
Cunningham participated in the generation of the manual. These 34 pages
seem to be the total extent of Rider’s Radio Treatise Company’s contributions
to the RCA Manual, and from the physical evidence, it appears that Rider
had compiled the indices. .

All of the remaining pages in the manual are printed on thin, “bible
paper,” which required state-of-the-art presses to handle the tissue thin
paper and to prevent “print through,” i.e. the confusion of the image on
one side of the paper by over-inking of the image on the opposite side of
the paper. The next section on “Continuity Testing”™ is numbered in upper
case Roman numerals from I to X, (the last two pages being RCA/Cunningham
Tube Charts). Following these is the 115 page “Set Catalog” which lists
the name, style, circuit type, tube complement, and retail price, of almost
every commercial set manufactured in the U.S.A. from 1923 through 1931
(See Figure 22). This remarkable table of data was praised by Rider in his
Foreword (see below). The remaining information in the manual’s 2,787
pages of radio schematics is arranged alphabetically by manufacturer.

There is strong evidence that the first 34 pages in the RCA Manual
were printed by John F. Rider on his regular paper stock, and added to the
top of the filler stack after the major portion of the “COMPLETE” manual
was printed and collated into the binder by RCA/Radiotron. If true, there
is an implication that Rider agreed to let RCA take over the task of printing
and assembling the manual without Rider’s supervision, or interference,
(which would explain the lack of competitors’ tube data in the manual),
while Rider assumed the task of putting together the Index, the Title Page,
and of writing the Author’s Foreword. Recently, an expert on Rider’s
Manuals was heard to say that “Rider did a good job in gathering the ‘Set
Catalog.’”

I am a fervent John F. Rider fan...but, in my opinion, there is no way
that Rider could have had the resources to gather such a data base at that
time. The Set Catalog can only have been an on-going market survey made
by the RCA Radiotron Corporation to predict where and what their annual
domestic tube market was going to be, and it served as a lure for Rider’s
cooperation. It is also likely that RCA Radiotron had such complete tube
data on competitors’ tubes that it inspired Rider’s zeal.

The Author’s Foreword by Rider praises the radio coverage and the
extent of the “Set Catalog.” It especially cites the inclusions of tube layouts,
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parts values, voltages, etc. in the technical data, which make the manual
“COMPLETE:”

“We feel confident..it is the most complete library of radio
service information available under a single cover. While
...service information covering every radio receiver ever
sold in the United States is not to be found in the volume,
...due..to the difficulty of securing such data,..”

“We further feel that this fact is substantiated by the presence
in this volume of the Set Catalog pages. This tabulation, is
without fear of contradiction, the only compilation of its kind,
available in the world and more than 50,000 facts were collated
to compile it.”

“We want to call particular attention to the fact that this Complete
manual is not solely a collection of wiring diagrams. Wherever
available, we have published other data supplementary to the
schematic, so as to make the service operation as simple as
possible, and as rapid as possible. In addition to the schematic,
voltage data, electrical values, and the socket layout, you will
also find notes, chassis wiring diagrams, chassis layouts, chassis
views, location of trimmers, adjustment frequencies, parts lists,
etc..”

Many of the older schematics in the RCA/Radiotron Manual have very
little extra information, but when the user looks up a radio set and finds
full page photographs of the top and bottom of the chassis, full parts
identifications, and all the other tables of voltages, resistances, etc., the
“COMPLETE" in the title takes on a happy new significance. These data
pages contain the information which Rider had received, but couldn’t include
in his previous Volumes I, and II. These layouts are numerous enough and
are such a pleasure to use, they excuse Rider’s use of “COMPLETE” in
the title. A tabulation taken from Riders Volume I to X Index [27] indicates
that 178 pictures, resistance and voltage tables, and schematics are included
in the RCA COMPLETE Perpetual Trouble Shooter’s Manual which weren’t
in Rider’s Volumes 1, II, and III. So the RCA “COMPLETE” manual
contains more than just the schematics in Rider’s first three Volumes [28].

Rider states that the manual does not contain schematics of sets made
by companies which were out of business, or which didn’t respond to his
request for data. Even so, the RCA COMPLETE Manual was the uncontested
premier, comprehensive, one volume source of radio service information
for more than fifteen months. (In June, 1934, Gernsback published his
Consolidated Official Radio Service Manual in competition.) [29]

In the body of his introduction, Rider expresses his displeasure with
the RCA Radiotron/Cunningham Companies who had not included vital
information on other makes of vacuum tubes which would have made the
manual “Complete.” The language he uses, seems to me, an open rebuke
to RCA/Cunningham for their action:

“The RCA Radiotron Co. and the E. T. Cunningham Inc.
organizations have found it expedient to omit all tube data other
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than the tube specifications chart included. Additional and
more elaborate tube information, totaling about 40 to 60
pages will be mailed to the owners of this volume at a later
date, within the next 30 to 60 days to be exact. This additional
tube information will include explanations of the application of
the complete line of tubes and complete information relative to
the characteristics and uses of all the tubes found in radio receivers
and amplifiers.”

It is credible that RCA Radiotron/Cunningham, and not John F. Rider,
would have collected complete data on every competitor’s tubes, and Rider
may have seen or even been given a copy of this trove of information. He
may have allowed himself to believe that it would be part of the “COMPLETE”
manual, but since it was RCA’s data, he was probably subject to RCA’s
proscriptions as to how the tube data was used. Certainly RCA did not want
the competitor’s tube data in their manual, nor would they want Rider to
send sets of competitors tube data to all the RCA personnel or RCA tube
users who had received the manual. Rider was probably outraged by RCA,
but he was powerless to fight them.

All of the RCA “COMPLETE” manuals that I have seen had 28 pages
of supplemental schematics in the front of the binder which were printed on
the same paper stock as the rest of the manual. I have never heard of any
other supplements offered for the RCA COMPLETE manual, nor could the
manual binder have held them if they existed. No doubt Rider was persuaded
to drop the tube data supplement idea by pressure from RCA, but belatedly
in December, 1933, he did bring out a wall chart which covered 155 tube
types from 17 different tube makers [30].
~ The “COMPLETE” manual was also issued with a blue binder by Cunningham
[31] with a large script “C” in a circle, and the legend: “Cunningham,
RADIO TUBES, Standard since 1915” (See Figure 26), but it’s contents
were identical, so only the RCA manual is discussed here.

John F. Rider’s “COMPLETE” Manual Motivation

I believe that John F. Rider agreed to deliver all of the radio schematics
he had received so Radiotron and Cunningham could make a “COMPLETE”
Perpetual Trouble Shooter’s Manual because he was discouraged with the
Volumes I and II he had just published, and because RCA required little
effort on his part to edit or publish the new manual.

If Rider wasn’t suffering from battle fatigue, it wasn’t because he hadn’t
been in a battle! First he had spent several years appealing to secretive
manufacturers trying to secure schematics for his instruction manuals. Then,
when he gained their compliance, his employer, Gernsback, used his resources
to beat him to publication of a radio service manual. When he finally published
his Volume I, he was first fired by Gernsback, and then he found that he
had committed himself to an endless task of supplying free schematics of
radios manufactured in and before the year 1931 by calling it a 1931~
Manual. The final blow was to find, when he published his Volume II, that
he had used a page numbering system which was incapable of future expansion.
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Now, RCA offered to compile a “COMPLETE"” manual, which would supersede
these early manuals, and even offered a “Set Catalog” so he could check whether
he had covered all radio schematics. Initially, this had been a Dream Come
True for John F. Rider....to have a large well staffed corporation publish his
“Complete” manual just for allowing their advertising to be on the cover!

Rider had to know that RCA made their offer out of some kind of self
interest, and he may have suspected what use RCA intended for all the
schematics, but he probably felt that pursuit of patent violations was merely
a rightful enforcement of the law. Besides, RCA could get the diagrams
simply by buying his manuals, so why not take what benefit he could from
the deal?

At the time, Rider may not have recognized prestige as a reason to
deal with RCA, but later he boasted in Volume IV, that his manuals were
the “standard” of the radio service industry, and:

“their absolute supremacy...... is established by their use by the
world famous tube manufacturing organizations, such as E. T,
Cunningham, Inc., National Union Radio Corp., RCA Radiotron,..”

RCA Radiotron’s “COMPLETE” Manual Motivation

To have all the radio circuits of companies competing with RCA handed
to them without cost in the manufacturer’s own format must have been an
incredible bonanza! Organizing them into one volume and distributing them
throughout RCA would provide a compact, indexed, convenient guide for
RCA Corporation’s engineering, legal and patent review efforts. Distribution
of the manual with the RCA Radiotron name on the covers, and on each
page in the manual would extend tube and radio name recognition among
RCA and non-RCA radiomen alike.

Another Wound for Rider

What had started out as a salvation for John F. Rider was turned by
RCA/Cunningham into just another hurt along the way. As unhappy as he
was with the manual which RCA made so obviously for their own benefit,
Rider was probably hurt even more by the apparently high handed way that
RCA/Cunningham had made it impossible for him to deliver tube data to the
“COMPLETE” Manual holders to fulfill a promise he had made in open
print. John F. Rider had shown himself to be a man of integrity, and a man
who was true to his word. To have someone else make him look to be less
than that, must have hurt him deeply. For these reasons, I think Rider turned
his back on the RCA Radiotron “COMPLETE"” Manual, and resolved to
continue publishing his own manuals.

Rider’s Recovery

Just two months after the release of the RCA COMPLETE manual, Rider
published his newly formatted Volume III (Figure 28):

Perpetual Trouble Shooter’s Manual, Volume III (1st Edition), May, 1933
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SALIENT FEATURES OF RIDER’S INITIAL SLIDELOCK MANUALS
RCA “COMPLETE”, AND VOLUMES |, II, & IIl IN MFRS FOLIO
FORMAT
(CONSEQUENT TO THE RCA/CUNNINGHAM “COMPLETE” MANUAL)

EDITION 1st 1st 2nd 4th
VERSION RCA VOLUME Il VOLUME Il VOLUME |
NAME COMPLETE
COVER COMPLETE PERPETUAL PERPETUAL PERPETUAL
LEGEND PERPETUAL  TROUBLE TROUBLE TROUBLE
TROUBLE SHOOTER'S SHOOTER'S SHOOTER'S
SHOOTER'S MANUAL MANUAL MANUAL
MANUAL VOLUME Il VOLUME I VOLUME |
TITLE COMPLETE PERPETUAL PERPETUAL PERPETUAL
PAGE PERPETUAL TROUBLE TROUBLE TROUBLE
TROUBLE SHOOTER'S SHOOTER'S SHOOTER'S
SHOOTER'S MANUAL MANUAL MANUAL
MANUAL VOLUME II VOLUME |
PUBL. DATE 311933 5/1933 8, 1933 11, 1933
PUBLISHER John F. John F. John F. John F.
Rider Rider Rider Rider
N.Y. City N.Y. City N.Y. City N.Y. City
PAGINATION Numerical/ Mfr. Folio Mfr. Folio Mfr. Folio
Alphabetic Numerical Numerical Numerical
BINDER 4.5" 5 Post 3.0" 5 Post 3.0" 5 Post 3.0" 5 Post
Slide Lock Slide Lock Slide Lock Slide Lock
ADVERTISING RCA Binder* None None None
INDEX 28 Pages None 12 Pages 8 Pages
POINT-TO-POINT 8 Pages None With Revrs None
TUBE DATA 2 Pages 4 Folio 2 Folio None
RCVR MFRS/Pgs 17212767 1111032 136/757 120/962
SUPPLEMENT/Pgs 6/20 With Revrs With Revrs Unknown
CATALOG RCVRS/Pgs 855/115 - - -
SCHEMATIC PAGES 2787 1032 757 962
TOTAL PAGES 2940 1032 769 962

*RCA Radiotron/Cunningham Fooler on every page

Table III
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John F. Rider gave Volume III all of the quality improvements which
Radiotron had shown him. The Binder was changed to a 4 Post, (5 hole
Pages) Slide Lock type, which has a slider along the full height of the
binder with slots which engage and lock to the two outermost posts of the
binder. The two intermediate posts are connected together by a flat metal
strip which keeps them in position when the slider is closed and locked.
Any center hole in the pages is not used, so the pages may be either four
hole, or five hole. Instead of his traditional black, the new binder was a
deep blue, with gold embossing. The John F. Rider Co. gave the “new”
manual improved legibility by using engraved printing.

Most important of all, Volume III was the very first of Riders Perpetual
Trouble Shooter’s Manuals to be organized and printed in the “Manufacturers
Folio” format that Rider took from the format used in the RCA radio “Set
Catalog.” The “Folio” plan treats the pages from each manufacturer as a
separate group, or “Folio.” Each page in the folio is imprinted with the
radio company’s name, or cognomen, €.g., “Philco” for all the Philadelphia
Storage Battery Company pages. The “Folios” are arranged in alphabetical
order in the manual. Within each “Folio,” (e.g.; a group of Philco pages),
each page number begins with the Arabic Volume Number in which the
page belongs, followed by a dash, and then the Arabic number of the page
within the “Folio,” starting with page 1. Inserts are denoted by the associated
page number with added “A,” “B,” etc. This system is easy to understand,
allows easy expansion or introduction of a manufacturer’s “folio,” and
permits quick identification of which Volume contains the page. The “folio”
name identifies each page marked with the company name without need
for reference charts.

The changes Rider made not only improved the appearance of the Manual,
but made it much easier to locate information, and to insert and remove
supplemental pages. Rider issued this manual without any articles in the
front. It did not even have an Introduction. Volume III didn’t contain the
promised point-to-point data, (nor did Volume IV except for some fine
tables in the Majestic folio). Rider was silent in these and subsequent manuals
on any of these issues, so it is hard to read his feelings except by his
actions. It appears as though Rider was so piqued at RCA, that he was
reluctant to express any further support for point-to-point analysis. Judging
from the sudden disappearance of the tube data Rider had featured in the
front of the first Perpetual Trouble Shooters’ Manuals, the Radiotron Tube
Division of RCA managed to stop John F. Rider from giving equal space
in his manuals to competing tube manufacturers like Raytheon, Sparton,
and Kellogg, etc. In the “COMPLETE"” manual, RCA had eliminated two
pages of tube data from the Philco folio. Rider left these in the Philco folio
of Volume III, but appeased RCA by inserting the Radiotron tube data in
the RCA folio as pages 3-77 and 3-78.

RCA/Radiotron didn’t leave it at that, however. One month after Rider
announced his Trouble Shooter’s Volume IlI, RCA Radiotron advertised in
Radio-Craft Magazine; “FREE Complete Perpetual TROUBLE SHOOTER’S
MANUAL By John F. Rider...Consult your RCA Radiotron or Cunningham
Radio Tube Distributor” [32]. RCA was offering Rider’s “COMPLETE”
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Perpetual Trouble Shooter’s, Volume II (2nd Edition)

A Second Edition of Volume II was largely motivated by the great
response given by servicemen for the Folio page identification system in
Volume III, and probably by the ease of use of the binder itself which was
easier to open and close for inserts.

The format and physical arrangement of the 2nd Edition of Volume II
(Figure 29) was almost a clone of the new Volume III which had just been
released by Rider, using the 3" wide, 4 Post, Slide Lock Binder of the new
deep blue color. The outward appearance of the new edition of Volume II,
except for the color, was almost identical to the previous version in the
Swivelok binder. The only significant change was the adoption of the “Folio”
plan introduced in Volume III.

In his new Volume II, an eight page “Point-to-Point Resistance
Measurements” article was added in the front right after the index. The
special sections, including the Canadian listings were all integrated into
the Folios under the appropriate manufacturer’s names. In his adherence to
the Folio scheme, Rider took all the voltage tables which had been gathered
in the front and distributed them to their related pages throughout the manual.
Unfortunately, he chose to delete tube layout views to make space, and the
tables were crudely typed-in on the schematic pages. The result was not
neat. As shown in Table III on Page 32, the total page count is only 769.

Perpetual Trouble Shooter’s Manual, Volume 1 (3rd Edition)

Since Rider never dated or marked his 2nd or successive editions, the
only way to identify a Volume’s “edition” is by its physical makeup. On
this 3rd Edition, the four hole, blue Slide Lock binder is stamped with
Volume I on both the front and the spine (Figure 30), but the Title Page
inside does not identify the volume number, saying simply, Perpetual Trouble
Shooter’s Manual. 1t is likely that only the earliest releases of Volume I
were issued without the up-dated Title Page, so most of the existing manuals
probably have the full title as seen on the binder.

It is really helpful that in his Foreword, John F. Rider clearly states
that it was published after the 2nd edition of Volume II, and even after
Volume III had been published. Tabie III shows that Rider reissued Volume
I in the Manufacturer’s Folio pagination using the 4 post Slide Lock binder,
with publication by the John F. Rider Company. As with Volume II, all the
separate sections of Short Wave Receivers, Amplifiers, Eliminators, Etc.
were integrated by manufacturer into the new Folios. In Riders Foreword,
he says:

“This issue of Volume I is slightly different than earlier printings.
One of the changes is to be found in the method of indexing. You
will note that it is the same as used in Volume II and III as recently
issued. The reason for this change is that the method of indexing as
originally introduced in Volume III proved so much more popular
than that previously employed in Volumes I and II, that it was deemed
advantageous to establish a uniform index which would serve best
over the years to come.”
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Epilogue

The changes chronicled above set the standards for, and became the
imprimature of, Rider’s Perpetual Trouble Shooter’s Manuals for twenty
more years. The manuals are so deceptively easy to access that it never
occurred to me that there was anything remarkable about the way the pages
were identified. Only after tracing Rider’s painful experience did I become
aware of the simple elegance of his final solution. Obviously, if Rider had
figured out the “Folio” pagination in the very beginning, he wouldn’t have
had so many manual versions.

A set of “Rider’s Manuals” became the epitome of early radio schematic
documentation though, as has been shown, they need to be supplemented
by additional sources to approach complete coverage of the innumerable
early radios which were manufactured.

If specific content is ignored, the RCA/Radiotron Manual stands out as
a jewel among these earlier Riders manuals. It is probably the most valuable
reference for material from the first three Rider’s Volumes, but it must be
handled with care because of its huge size, stiff spine, weight, and fragile
pages. It is best as a desk reference, for it could easily be damaged in a
shop environment. For example: It can’t be moved with one hand. It can’t
be opened up so the pages lie flat enough to be easily read. The pages can’t
be temporarily removed (it takes two wood clamps to reclose the binder).
The pages are subject to easy wrinkling or tearing. Even if removed, when
a copy is made, the pages are so thin that more times than not, the diagram
on the opposite side of the page “ghosts” along with the desired diagram,
making the copies hard to read. With all these problems, it is still a most
prized “Riders” manual for those early radios. It is truly regreitable that
Radiotron chose to not include their library of information on all the tubes
manufactured. Now THAT would have made a truly COMPLETE Trouble
Shooter’s Manual!

Starting Rider’s Manual business was apparently a matter of persistence,
hard work, and the pursuit of an ideal. The fact that John F. Rider outlasted
a seasoned professional like Hugo Gernsback who also published Radio
Service Manuals but dropped out after his seventh manual, attests to Riders
energy, persistence, and willingness to work in the face of obstacles. Without
Rider’s tenacity, and determination, we would never have seen some of the
radio schematics which he elicited from reluctant manufacturers before
they went out of business, and to which he gave immortality in his “Perpetual
Trouble Shooter’s Manuals.” Thank you John.

Annotations
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Exceptions are the tube data sheets for Sparton, Kellogg, Amperite, Raytheon,
and two pages of Philco tubes which are not strictly schematics, but were
removed by RCA from the sheets for the COMPLETE Manual. One
schematic of which I am aware is the schematic for the Weston Test Panel
shown on page 755 in the Analyzers section of Riders /93! Trouble Shooter’s
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Radio-CrafrtMagazine, Advertisement, June, 1934, page 1007; The Consolidated
Official Radio Service Manual by Gernsback, a manual of 2700 pages
and over 7500 radio diagrams, is of comparable size and content to Rider’s
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Companies.”

Radio-Craft Magazine, RCA Advertisement, June, 1933, page 751; “FREE
Complete Perpetual TROUBLE SHOOTER’S MANUAL by John F. Rider
more than 2800 pages, more than 6000 diagrams.”
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Appendix A

Determining the Chronological Order of Rider’s Manuals by
Comparing his Manual Introductions

Determining the order of publication of Rider’s early Radio repair manuals
has proven to be somewhat daunting especially for one of his rare manuals
titled Perpetual Radio Reference Data. With the exception of a different logo
and title on the binder and on the Title Sheet inside, and a slightly different
introduction by John F. Rider, it is a dead ringer for the /93! Perpetual
Trouble Shooter’s Manual. Almost all of Riders books, texts, and manuals
were written to be sold, so they were widely advertised from their first release.
Thus it is possible to closely identify the date of publication of most editions
and volumes from the dates of advertising.. even though Rider left very few
clues in the volumes themselves.

I must admit my exasperation at finding that he dated nothing among his
own writings. His Introductions to the books are undated and the technical
articles on radio service techniques and Trouble Shooting are undated. There
are no dates of publication or printing runs in the books. Just once in his
Volume II, he spoke of dates. He did not say when the book was printed but
he simply mentioned what years of radio models the manual(s) covered.

When a volume of his showed up with a title quite different from his
other manuals, and showing a rudimentary form of his well known two radio
towers and antenna on the front, it would seem elementary that this was a
precursor volume which he tried out and chose not to advertise. That would
be my guess, but isn’t there some way to be sure? The only differences I
could detect between this manual and the 193/ Perpetual Trouble Shooter’s
Manual were the title on the binder front and spine, the title page legend, and
some differences in the introduction by Rider himself.

The binder is the same black Swivelok as the “1931,” so, aside from the
more modest logo, it doesn’t give any solid proof of its priority. 1 finally
turned to comparing the two introductions in detail. Below will be found the
two introductions written in “Corrected and retained language™ form, with a
presumption that the “Reference” manual is the first written. The original
words which were left untouched are shown untouched. The words which
were deleted in the “1931” version are shown as bracketed < strikevouts>-,
The language which was added in the “1931” version is shown as bracketed
[bold type]. With a little mental gymnastics, the piece can be read in an
inverted sense, considering the bold-type to be left out of the “1931” first
typing, and adding in the strike-outs.

To me, the added references to the “Trouble Shooter’s” makes a lot more
sense, than thinking that Rider would be striking out the title he adopted for
his later manuals. There are a lot of other corrections which made the language
more ingratiating to the manufacturers, and of course, the corrections of blatant
misspellings.

In summary, I am convinced that the Perpetual Radio Reference Data
manual preceded the /93! Perpetual Trouble Shooter’s Manual, though not
by much. I have guessed that it was only about a month, considering the
timing of the later manual’s publication dates.
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<FN—TFRO6DYUYCc—FF+HO0N>
INTRODUCTION

It is with a great deal of pleasure that we offer this work and hope that it
wrll be the nuc]eus of a perpemal reference [radio trouble shooter s] manual

It may be of 1nterest to the man who <t-humﬂs> [thumbs] these pages to know
that it is the fulfiliment of an ideal. We had hoped for a long time to prepare
a book which would contain radio < reeetver-and-assoeiated-eireuit > [service]
data <m—sueh—quanmy1s—te—bea—referefwmﬂ-feﬁhemdustfy> {covering
American and Canadian radio receivers, with completeness as a goal].

We want it known that the preparation of this work would not have been
possible <without> [were it not for] the wholehearted cooperation of the
organizations represented herein. We take this opportunity to express our sincere
appreciation for the kindness shown, and the courtesies extended by the many
executives, chief engineers and service managers of the manufacturers listed
herein, who have been in communication with the writer during the past two
years, and who saw fit to foster < the-preparation—of-sueh—a—volume> [the
radio service industry by granting permission to publish their service data].
Acknowledgement is made to the tube manufacturers, meter manufacturers,
and kit manufacturers < mentioned > [listed] in this < veleme > [book]. Particular
reference is made to E.T. Cunningham, Inc. for the socket layouts <used-in
many instanees> and to the Jewell <Efertricat> (Electrical] Instrument Co.
for the <many> [set analyzer] voltage tables. An expression of thanks is
<due> [accorded] the Weston Electrical Instrument Corp., Jewell Electrical
Instrument Co., [and the] Supreme Instrument<e > Corp. < ;and-other-meter
manufacturers > for furnishing blue prints of their test equipment. We realize
that this <aetion> [procedure] is out of the ordinary.

We wish to acknowledge the kindness of the editorial staffs of Radio News,
Radio World, Radio Engineering, Q.S.T., Radio, < Radto-Citizens-Cal-Beok>
and the General Radio Experimenter, who granted < the-writer—the-privelege
of reproducing > [permission to use] whatever material had ever been published
in their periodicals. We also wish to thank the Board of Directors, and Mr.
Grover C. Kirchoff, Executive Secretary of the Radio Service Managers’ Association
of New York City, for their kind cooperation.

With respect to the presentation of < radio-service-material> [the trouble
shooting data] we feel that <sueh-data—rs—paﬂ-and—pareel—of-m-y—eompﬁa&on
of radiocircuitinformation> [the publication of schematic wiring diagrams,
and chassis layouts relieves the need for minute discussion along theoretical

lines]. < Wmmmmmm

radio—recciver > [With this information at hand, accompanied by voltage
data color code the problem of locating individual units is greatly simplified,
and the discussion of how to locate units need be extensive.(sic) In the
event that new modes of testing are developed some time in the future,
they shall be presented in the supplement sheets.]
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{If this compilation of radio service data proves of aid to the radio
service industry at large, the purpose of this book will have been fulfilled]
John F. Rider

Chronology

Rider’s 1929 The Mathematics of Radjo, The Service Man’s Manual, Volume I.
(1929 Math textbook)...October, 1929
Rider’s 1929 Trouble Shooter’s Manual, The Service Man’s Manual, Volume II.
(1929 textbook containing 100 poorly marked manufacturer’s schematics)
...October, 1929
Rider, Radio-Craft Service Editor: Rider becomes Hugo Gernsback’s Radio-
Craft Magazine Service Editor...January, 1930
Sound Pictures and Trouble Shooter’s Manual: by James R. Cameron,
and John F. Rider, Cameron Press...May, 1930
Rider’s 1929/30 Supplementary Diagrams, 115 additional manufacturer’s
schematics in loose leaf form...May, 1930
Gernsback’s 1931 Official Radio Service Manual, Advance Announcement
in Radio-Craft...June, July, 1930
Gernsback’s 1931 Official Radio Service Manual, Volume I Advertisement
in Radjo-Craf?, 352 pages, $3.50...December, 1930
Practical Testing Systems, by John F. Rider 144 page hard bound text
book...January, 1931
Practical Radio Repairing Hints, by John F. Rider 250 page hard bound
book...February, 1931
Rider’s Perpetual Radio Reference Data, (1st Ed) Unadvertised edition of
Rider’s Volume I...March, 1931
Gernsback’s 1931 Official Radio Service Manual, Volume 1 (2nd Ed) Re-
advertised page 677 of Radio-Craft, $3.50...May, 1931
Rider's /931 Trouble Shooter’s Manual, published Advertisement page 623
of Radio-Craft, $5.00...May, 1931
Rider, Radio-Craft Service Editor: Rider leaves...May, 1931
Gernsback’s 1932 Official Radio Service Manual, Volume II Advertisement
in Radio-Craft, 1000 pages, $4.00...September, 1931
Rider’s Perpetual Trouble Shooter’s Manual, Volume 1 (3rd Ed) Rewrite of
1931 manual, still with bad pagination...November, 1931
Rider’s Perpetual Trouble Shooter’s Manual, Volume II (1st Ed) A manual
with even worse pagination than Volume 1...Jun, 1932
RCA “COMPLETE?” Trouble Shooter’s Manual, a fine manual by RCA combining
contents of Volumes I, II, and III...March, 1933
Rider’s Volume IIl Perpetual Trouble Shooter's Manual, the first Rider’s
to use the “Folio” format copying RCA’s...May, 1933
Rider’s Volume II Perpetval Trouble Shooter’s Manual (2nd Ed) rewritten
in “Folio” format, and copying RCA’s... August, 1933
Rider’s Volume 1 Perpetual Trouble Shooter’s Manual (4th Ed) rewritten in
“Folio” format, and copying RCA’s...November, 1933
Rider’s Modern Tube Index. Wall chart, 17" by 22" (New) data on 155 tube
types from 17 manufacturers...December, 1933
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The History of the Development of Radio Grille Cloth

by
Barbara Havranek

The 20th Century will be remembered, in part, as the century that gave
birth to the industrial designer. With the advent of the Industrial Age and
the creation of countless consumer goods, fierce competition necessitated
the incorporation of creative industrial designers into the development and
manufacture of most products. In order to outsell their competitors, companies
hired industrial designers to artistically interpret their products while adhering
to technical manufacturing requirements. The companies hoped that these
artistic designs would create a desire and demand for their items, even if
the consumer already owned similar products. Every minute detail of an
object was examined and redesigned to create a visually appealing, updated
version with increased sales potential. Due to the vast competition in the
radio market, all of the radioc manufacturers adopted this approach. New
artistic styles of radios were designed to increase sales in an already saturated
market. The goal of the radio manufacturers was to place a radio in every
room in the house, and with the help of the industrial designer, that goal
was attained.

Radio cabinets were created to not only enclose and unify the components
but to create an artistically beautiful radio. The appearance of early breadboard
radios resembled a science experiment with exposed wires and glowing
tubes. The hazards of leaky batteries that left holes in the rug further reduced
the aesthetic and practical appeal of these early sets. These breadboard
radios, which were usually located in the living room, were unbecoming
visual focal points in an otherwise unified decor. To appease the radio
consumer the industrial designers unified and beautified these units by placing,
and even hiding, the radio components and the speaker within. a beautiful
furniture cabinet. (Figure 1)

To protect the vulnerable loudspeakers from hazards such as the probing
fingers of young children, the delicate speaker cone had to be covered with
radio grille fabric. The development of early grille fabric was therefore
initially a functional and not a decorative element of radio design. Ideally
a speaker without a fabric grille cloth (which tends to mute the sound
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2. Rayon could be produced in unlimited amounts in contrast to the limited
supply of silk that depended upon the harvest of the silk worms and
variables such as weather and disease.

3. Eliminating dependency on foreign countries such as Japan, China,
France and Italy, which were the chief sources of silk during first half
of the twentieth century, and the simultaneous creation of American
textile jobs was appealing.

4. The interest in new technology and American ingenuity glamorized new

textiles such as rayon.

Rayon is versatile, durable, strong, visually appealing, and easy to dye.

Rayon is easily manipulated, it drapes well, and has a high tenacity.

Rayon is hydrophobic and inherently resistant to shrinkage, making it

a logical choice for radio grille fabric because it holds its shape in

various humidity levels.

Rayon is more sturdy and non-warping than a pure cotton fabric.

Rayon is available in a light to heavy weave, in bright to dull finish,

and it blends well with cotton, wool, silk and other fibers. Hence the

large quantities of rayon/cotton blend grille cloths that were created
and used throughout the decades.

~ O\ W

O 00

The concept of the “new” textile rayon combined with the “new” industry
of the radio was appealing to a public that was obsessed with having the
“newest” and the “latest.” It was even more enticing to unite the “new”
rayon grille cloth with the industry’s “new” Bakelite cabinets that replaced
the wooden cabinets. The radio was now truly a 20th century innovation,
and a Bakelite radio with rayon grille cloth was a product for the working
class to be proud to own.

Textile Process and Designs

Since the beginning of radio grille cloth production in the 1920s, a
variety of designs from plain weaves to decorative patterns were created.
The structural design is formed when the fabric is produced using either a
variety of materials, a variety of methods of construction or a combination
of these two factors. The yarns, which can vary in size, ply, color, and
direction and amount of twist can produce a textile with a wide range of
structural designs, patterns, and colors. A design can result from the use of
different fibers or from combining heavy complex yarns with fine simple
yarns. Patterns such a waves, leafs, blocks, swirls, lattice, and Art Deco
and tapestry images were used on radios and radio speakers from 1929
through the 1940s. During the 1950s, the most popular grille cloths were
simple weaves with various plies and types of fibers and metal threads
which were used to create a texture and pattern. (Figure 1.) The popularity
and the inspirational qualities of the plain weave radio grille cloths may
have been the result of the fact that interior designers such as Russel Wright,
had installed important department store window treatments with plain weave
textiles and a handwoven appearance. Twentieth century mechanized woven
textiles were all created at relatively similar costs so the price of the fabric
was not a significant factor in its selection,
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however, this alteration process chemically reacted with the textile and shattered
and split the silk due to the inability of the weave structure to bear the weight
over time. Silk consumption dropped from a peak of 80 million pounds in
1929 to 54 million pounds in 1937 [3]. Inferior silks and high costs led to the
use of rayon as the preferred textile for radio grille cloth.

Rayon Grille Cloth (1925 - 1955)

Rayon became the “silk of the working class” and it was extremely
popular during the first half of the 20th century. Rayon was visually appealing
and cost effective, thereby quickly replacing silk as a potential textile for
radio grille cloth. The manufacturers and the public were very happy to
incorporate a textile which was inexpensive and available in virtually unlimited
supply, into their daily life.

Rayon was first developed and manufactured in 1910 and it is the oldest
man-made fiber. Progress in the manufacture of rayon was phenomenal, breaking
all previous production records of other textiles. The majority of rayon’s growth
occurred from 1925 to 1955, coinciding with the explosive growth of the radio.
The Rayon Textile Monthly reported that rayon consumption in the United
States jumped from 48.5 to 285.7 millions of pounds from 1929 to 1939, vastiy
outselling silk which dropped from 80 to 8.9 millions of pounds during the
same years [4]. In 1934, rayon accounted for 6.3% of the world production of
fabric, and it climbed to 48.7% of the world production in 1938 [5].

Rayon is a generic term applied to the man-made fiber derived from
regenerated cellulose such as wood pulp, an organic fibrous substance that is
found in all vegetation. These raw components could be secured at much less
cost than silk and obtained in sufficient quantities to allow large amounts of
rayon to be produced. Cellulose fiber can be extracted from woody vegetable
material such as cotton linters and wood pulp and then regenerated to form
rayon. The raw material is made into a liquid that is forced through microscopic
holes in a spinneret. The streams of liquid are hardened by the air into fibers
of uniform size, shape, color and length. Thicker areas of a rayon thread are
created by reducing the speed of the stream at regulated intervals. The liquid
is hardened by the air, which transforms it into fibers, which are then spun
and made into skein. The skein is then woven to form the fabric [6].

In America, the majority of 1930s radio fabrics were woven with rayon
or a cotton/rayon blend. The earlier smaller radios used thinner rayon exclusively,
while the larger radios used cotton with some rayon fibers to add sparkle
and effect [7]. The addition of cotton to the very early form of rayon,
which was extremely sensitive to changes in humidity, added the needed -
weight to prevent shrinkage or tightening over the radio speaker, as well as
a textural appearance which complimented wood and plastic radios. Later
forms of rayon did not have this problem, but cotton was still often added
to enhance the appearance of the fabric.

Rayon was the most popular choice in the weaving of radio grille cloth
for many reasons.

1. Rayon could be produced at a lower cost than silk and it was therefore
more cost effective.
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Industrial Designers and the American Textile Industry

The American textile industry and its manufacturers considered industrial
design to be a low priority in their products. The American textile companies
were founded during the early years of the Industrial Revolution. The
textile mills were organized with the mass production of cheap, highly
standardized fabrics in mind. As in any industry, the implementation of
major changes, such as providing money for industrial designers and their
new specially designed textiles, was unpopular since it might deplete profits
[11]. The textile industry viewed the industrial designer as a necessary
nuisance and industrial designers were not seen as artists as they were in
France [12]. During the 1920s, few textile designers were employed, they
were poorly paid, and they did not have formal artistic training.

Unlike their American textile counterparts, European companies recruited
artists to design textiles. For example, the French textile industry hired
many socially prominent artists such as Raoul Dufy, to design textiles that
were extremely successful in Europe. The promise of increased sales prompted
American textile companies to commission or purchase patterns from France
and to restyle them for American tastes. In 1925, the American silk textile
industry was challenged by Daphne Carr, a Paris correspondent to the
American Silk Journal. It was also challenged by influential European artists
and American Art Museums, and forced to incorporate the work of industrial
designers into the American textile industry just as in Europe {13]. The
new textiles created by these pioneering industrial designers merged art
and industry. The original textile design sketches made their way onto the
walls of New York Art Galleries and the Industrial designer became an
important and respected partner in the design of objects such as the radio
and its grille cloth.

Designers, Radios and Textiles

Thus, the integral relationship between the industrial designers and
the textile manufacturers was born. American industrial designers were
now creating textiles as well as decorative objects. Designer Walter Dorwin
Teague who was commissioned to create science and technology themed
textiles for the Century of Progress Exposition in Chicago in 1933, created
the round “Bluebird” Sparton Radio in 1934 [14]. The shiny gold grille
cloth complimented the shiny chrome and blue mirror.

Raymond Loewy (Figure 12) designed the “Globe” radio in 1933 to
take advantage of the current fad for using globes and radios as gifts. The
radio and tuner are located in the globe and the speaker with its simple
neutral grille cloth is concealed within the base (Figure 13). Norman Bel
Geddes (Figure 14) created the “Patriot” radio whose face resembles an
American flag, in 1940. Though I could not find any written documentation
that these men actually created the grille cloth that was placed on their
radios, they most probably either created or designed the textile or chose
or commissioned the textile from a mill or broker.

Even though designers were commissioned to design textiles, I could
not find any hard evidence of a radio grille cloth that was created by these
top name designers. The majority of the designs for radios and radio grille
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cloths created throughout the decades are undocumented and unsigned works,
probably done by lesser-known industrial designers. Sometimes these designers
created these textiles without signing the work and sometimes the documentation
was lost, or it was assumed that the designer who made the radio designed
all aspects of the radio.

The radio companies had the option of commissioning a smalier textile
mill to create a fabric or of purchasing textiles that were already created
and being sold by the fabric houses. The majority of radio companies purchased
textiles from small mills with unknown designers. Solar Textiles, owned
by Sal Rosen in Chicago, was the pioneer seller of radio grille cloths. It
had a staff of industrial designers who created the cloth patterns that it
offered to radio manufacturers such as Zenith, Belmont and Admiral. These
radio companies commissioned Solar Textiles to create grille cloths which
were to be used on several models for 5 years. Solar wove its own fabrics
and it also operated as a so-called “Converter Company” which is a middle-
man factory that purchases textiles from other companies and embosses
and dyes them to the specifications of the radio companies. Solar’s designers
were not as famous as Bel Geddes and no records remain of their names.
Their fabric colors were chosen to match consoles made of woods such as
mahogany and walnut. Solar used cotton and cotton/rayon blends, and after
World War II, Lurex, which came in such colors as gold, silver and copper,
was added to their radio grille cloth [15].

Another source of grille cloth material was the vast quantities of fabrics
that had originally been created as utility textiles for use in lampshades,
drapes, furniture, and for novelty or theater use. Typically, these fabrics
were not signed so there is no information about their designers. There
were probably relatively few industrial designers creating radio fabric, but
many designers created radio cabinets at radio factories. Industrial design
was a new field that was born in the 1920s and most of these designers
originally had their starts in the arts, in theater design, or in department
store display design. Therefore they were familiar with the local fabric
houses and mills.

For example, the pre-World War II fabric houses were located in downtown
and midtown Manhattan. These companies traditionally bought job or production
lots from the manufacturers in the area and sold them to the designers in
New York City. Their function was to stock samples and distribute the
textiles to local markets and store purchasing agents, who then sold them
to people such as Broadway set designers and department store merchandise
window display designers [16]. These designers with their knowledge of
fabric and textile were also familiar with the textile manufacturers and
their products.

The versatile industrial designer Norman Bel Geddes, who was a Broadway
stage set designer as well as a merchandise display designer and radio designer,
was familiar with the textile companies. While designing the merchandise
windows for the Fifth Avenue store of Franklin-Simon he carefully classified
textiles to be used for backgrounds in terms of their textures and colors
[17]. Bel Geddes designed merchandise windows for two years. Many of
the windows included fabrics or ready-made clothing and they served to

191



increased his exposure to the fabric houses and textile mills. Other industrial
designers were influenced by his work and noted his discussion of the
importance of careful observation and attention to detail as they applied to
the choice of textiles and the need to design and dress up radios to look
like a piece of furniture. He emphasized the importance of offering the
public a straightforward and sincerely designed product in his landmark
book “Horizons” [18].

Bel Geddes designed a multitude of items in his career and, in his later
years, he designed radios [19]. Since many of the textile companies and
fabric houses had an established rapport with these ex Broadway set designers,
many of the stage-set fabrics found a new function as radio grille cloth.
Salesmen from textile mills and fabric houses would bring their sample
books for radio companies to review and then choose an appropriate grille
cloth, based upon visual appeal, sound distortion and physical characteristics
{20]. It is amusing to visualize these people sitting around and blowing
smoke through the potential fabrics to test their acoustic properties.

European Textiles

Meanwhile in Germany, the Bauhaus was gaining in worldwide influence.
It was a new, innovative, and highly radical academy that existed from
1919 to 1933, when the Nazi Government ultimately closed it down. The
Bauhaus, which literally means, “building house,” created reforms in educational
theory that brought unity to the arts, and brought crafts such as hand-
woven textiles into mass production. It focused upon new industrial materials
and mechanized production techniques to create new forms that were not
dependent on, nor inspired by, the past [21]. The emphasis was on training
designers who had knowledge of the materials with which they worked to
create objects for industry to put into mass production. The Bauhaus textile
designers explored new media and developed new prototypes, and they
were encouraged to create new textiles for the modern 20th century interiors.
They designed wall hangings and furnishings and the newest decorative
objects, the radios.

The new functional textiles were an unexpected challenge to the weavers.
The fabrics were to become an integral and subordinate part of the items
into which they were incorporated. The fabric designer’s role was to evaluate
and work with the new criteria, which included personal expression combined
with consideration of the technical attributes of the fabric [22]. The weavers
created textiles that embraced the integration of all artistic disciplines within
a philosophy that allowed them to develop unique textiles that utilized
cotton, rayon, aluminum, metal alloys, glass and the recently developed
cellophane. The use of these various fibers created textiles with new physical
characteristics such as strength, elasticity, colorfastness, transparency,
reflectiveness, sound absorption, light absorption, and crease-resistance.
They also changed the very appearance of the new textiles by bringing out
their inherent visual qualities [23].

The renowned Bauhaus fabric designer Gunta Stdlzl created a cotton
and rayon radio cloth in the 1930s [24). She experimented with a variety
of colors and structures but her textiles had no pattern. She used linen and
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cotton, hemp, and metallic guimpe. (Guimpe is the term used to describe a
lightweight cloth such as a chemise.) Experimental structures using the
new rayon thread, which had revolutionized the industry in the 1930s,
were woven into the Bauhaus designers’ creations. As head of the Bauhaus
weaving workshop, she implemented a rigorous technical and theoretical
training program, which included weaving theory, material theory, fabric
analysis, and the dying of fabrics [25]. These basic tools of the weaver’s
trade gave the students the ability to create the wide variety of textiles
used for radio grille cloth, upholstery, and floor and wall coverings. The
workshop in Weimar was equipped with a Jacquard loom where the pupils
learned pattern and color design in classes conducted by great artists such
as Paul Klee, Johannes Itten and Georg Muche. Weavers were taught the
aesthetics of weaving which took into consideration the contrasts between
the thick and thin or mat and glossy threads that were incorporated into
textiles [26]. Many styles of American radios have glossy threads woven
into their grille cloth as a result of the Bauhaus influence.

The Bauhaus was very influential and since Rayon was used in the
majority of radios in America and Europe, some designers not only studied
these new fibers but also wrote about their superior characteristics. For
example, Anni Albers, another Bauhaus textile designer and weaver, wrote
about the new developments in the world of textiles. She described the
virtues of the new yarns made of rayon, and the new innovations in finishes,
which included shrinkage-controlling and flame-retarding properties [27].
When St6lzl turned her attention to the design of radio grille fabric, she
had to review several considerations. Rayon fiber was chosen for use in
radio grille fabric because its characteristics included strength, ease of
dyeing and ease of draping within the radio cabinet. Fabric performance is
related to its exposure to the prevailing climate and humidity and drastic
temperature changes will weaken fibers. Dimensional stability or “shape
retention” is an essential requirement of hanging textiles such as those
used in radio grille cloths. Some sagging or elongation can happen to all
fabric, but the ideal radio grille fabric should not lengthen by more than
five percent over a period of time. Rayon is hydrophobic and inherently
resistant to shrinkage, with a wet strength of 300% measured in 1941 and
with a high tensile strength [28]. Therefore a loosely woven Rayon fabric
with a heavier warp (vertical threads) than weft (horizontal threads) was
chosen.

Most radios have neutral colors such as brown and tan tones that subtly
enhance the appearance of the radio. Anni Albers described and explained
the woven material’s aesthetic qualities such as the natural, undyed tones,
which bring out the fabric’s inherent visual quality (29]. An example of an
Anni Albers inspired fabric can be seen on the Volksempfinger VE301,
which was designed independently by the Bauhaus’ Walter Maria Kersting
as a prototype in 1928. Against Kersting’s protests, the Nazi Government
stole the prototype, slightly changed the form, and put it into subsidized
mass production in 1933 [30]. The two styles of Volksempfinger radio
grille cloth which I have studied are identical in weave but differ in color
(Figures 15 and 16). Both textiles are made with the same twill weave that
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This is an ongoing research project for this author. If any reader knows
of any archive or information regarding radio grille fabric, please send
this information to me. Items of importance such as textile sample books
from factories and sketches, notes and design books or notebooks created
by artists often contain a wealth of information that would fill in the blanks
about the creation and decision making processes in the design of grille
cloth.

As I continue to research this topic, I remember the words that Anni
Albers once wrote while teaching weaving at Black Mountain College in
North Carolina:

An elementary approach will be a playful beginning, unresponsive to
any demand of usefulness, an enjoyment of colors, forms surface contrasts
and harmonies, a tactile sensuousness. This first and always most important
pleasure in the physical qualities of materials needs but the simplest technique
and must be sustained through the most complicated one. For just this
satisfaction coming from material qualities is part of the satisfaction we
get from art [33].

Author’s Note: Thank you to John Okolowicz of Grillecloth.com, and
Michael Katz and Sal Rosen for sharing their invaluable knowledge regarding
the history of radio grille cloth. Thank you to textile historian Margot
Riley, Reference Librarian at the New South Wales Library in Sydney,
Australia, textile historian Mimi Sherman in New York City, colleague
Sheri Guinaugh, and the staff at the Antonio Ratti Textile Center at the
Metropolitan Museum of Art in New York City. Special thanks to my tireless
and brilliant editor Tom Perera.

Interviews and Detective work....
John Okolowicz at Grillecloth.conr:

As I looked at countless antique radios, I began to notice the mismatched
and inappropriately replaced radio grille cloths on some of them. This led
me to become interested in the technical and historical aspects of radio
grille cloth. It also led me to the discovery of Grillecloth.com as 1 researched
radio information for my thesis. John Okolowicz, the owner of Grillecloth.com
was kind enough to send me a copy of his Mid-Atlantic Antique Radio
Club grille cloth article [9] and to allow me to use many illustrations from
his website. John is a wonderful source of information regarding the fibers
used in early grille cloth and the styles used on various radio models. My
endless questions and countless email exchanges led me to explore several
avenues of research with many dead ends. For example after I read his
article I contacted several cultural and resource institutions only to discover
that neither company records nor samples exist in the Philadelphia area
where many textile mills had been located. But John’s article prompted me
to look more closely in my own back yard in New York City. I knew that
radios and components were once manufactured there. I soon discovered
that grille cloth textiles are still being manufactured in this area. My telephone
call to John Morelli of Newcastle Fabric in Brooklyn, New York led to my
fascinating contact with Sal Rosen.
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Sal Rosen

My extensive interviews and discussions with Sal Rosen were the highlights
of my grille cloth research. Mr. Rosen has been in the business of selling
radio and TV grille cloth since 1938. He is a delightful man, brimming
with wonderful stories about his company Solar Textiles and about the
textile business in general. I approached the subject of radio textiles with
little hope of finding any specific information since so much had already
been discarded or destroyed in factory accidents and fires. When Mr. Rosen
recounted the “blowing the cigarette smoke through the textile” story I
was just amazed. I had approached the weave and noise distortion question
as if it was a scientific experiment only to find that there had been a very
down to earth solution! Mr. Rosen’s explanation about how the correct
shade of cloth was created to match different wood cabinets by simply
varying the content of Lurex was another example of a very simple solution
to a complex problem. His statement regarding the use of novelty fabric as
radio grille cloth during the depression was particularly interesting to me
from my viewpoint as an art historian. His explanations also highlighted
the importance of careful artistic design and review of all radio grille cloth.
This followed the pioneering efforts of Norman Bel Geddes to ensure that
all elements of a product would be designed and reviewed by an Industrial
Designer.

Mr. Rosen presented a very accurate and unromanticized view of the
textile industry that only a long-time worker in the field would have been
able to offer. It was companies such as Solar Textiles that created the
wonderful grille cloths for Belmont, Zenith and Admiral when the large
textile mills would not produce the small quantities needed and could not
provide a quick turn-around time when a change was needed. Though the
major radio companies were big businesses, it was the small companies
that added the finishing touches with their beautiful grille cloths.

Michael Katz

Mr. Katz is a reproduction grille cloth dealer who patiently answered
my numerous fabric content questions as well as providing countless personal
insights. I found it fascinating to discover that the difficulties in obtaining
historically reproduced textile furnishings for use in historic houses paralleled
the difficulties in locating a textile mill that could reproduce quality radio
grille cloth. The smaller textile mills that once dotted the countryside have
all but faded away, forcing many dealers to seek overseas mills.

I consider myself very fortunate to have talked with each of these men.
I enjoyed learning from them, as well as sharing my research on radio
grille cloth during our discussions and interviews. Small textile mills have
gone the way of so many other manufacturers in the United States. Despite
the disappearance of these companies, we are lucky to still have physical
examples of the beautiful grille cloths on surviving radios. My research
started out as a response to seeing radios with incorrectly replaced grille
cloths. I had no idea that my dismayed reaction would result not only in
my continuing research in the area, but also in the delightful meetings and
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discussions with pioneers in the industry such as these men. It is my pleasure
to place their memories in this journal as an historical archive for future
generations. As for myself, I will never look at radio grille cloth in quite
the same way again.
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