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Assembly area in Cedar Rapids in 1973, The lines from the ceiling supplied electricity and compressed air (0 the work stations.
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he first Collins trademark,
used in 1933, was a globe with lines of longitude and latitude
and two long, slim wings extending from it. The idea was
submitted by a Cedar Rapids firm for a letterhead on the first
company stationery.

The following year, the same idea reappeared with the
grids removed, the globe enlarged and shaded, and wings
shortened.

By the 1940s, the Collins name was prominently displayed
in a redesigned trademark which replaced the wings with
straight lines.

In 1961, a new trademark was produced by Ken Parkhurst
& Associates of Los Angeles. The symbol was patterned after
widening circles caused by dropping a pebble into a pond.

After the acquisition of Collins by Rockwell International
in 1973, the Collins divisions adopted the trademark of the
parent corporation.

Rockwell International

(4
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arly in the 19th century,
an English physicist, Michael Faraday, demonstrated that an
electric current produced a local magnetic field and that the
energy in the field returned to the circuit when the current
was stopped or changed.

In 1864, James Clerk Maxwell used mathematical formulas
to prove that any electrical disturbance could produce an ef-
fect a long distance away. Maxwell predicted that elec-
tromagnetic energy could travel as waves moving at the
speed of light.

[t was not until about 1888 that Maxwell's theory was
tested by Heinrich Hertz. Hertz demonstrated that Maxwell’s
predictions were true, at least over short distances, by install-
ing a spark gap at the center of a parabolic mirror. Another
spark gap was placed about five feet away at the focus of
another parabolic collector in line with the first. A spark
jumping across the first gap caused a smaller spark to jump
across the gap five feet away. Hertz showed that the waves
traveled in a straight line and that they could be reflected by
a mctal sheet just as light waves are reflected by a mirror.

The Italian physicist Guglielmo Marconi refused to accept
the common belief that electromagnetic waves could not
travel beyond the horizon. Marconi repeated Hertz’'s experi-
ments and eventually succeeded in getting secondary sparks
over a distance of 300 vards, then two miles, then across the
English Channel. Finally in 1901, Marconi stirred the
imugination of the scientific world when he transmitted the
letter *'s”” in Morse code across the Atlantic Ocean from
Cornwall, England, to St. John's, Newfoundland, a distance
of nearlv 2,000 miles.

Other developments in radio progress came quickly in the
early vears of the 20th century. Sir John Ambrose Fleming
explored the phenomenon of a unidirectional current effect
between a positive electrode and a heated filament in a
vacuum tube. Fleming called his device a diode because it
contained two electrodes. Fleming's discovery was the first
step to the amplifier tube, which in the carly part of the 20th
century revolutionized radio communication.

vif

www americanradiohistorv com


www.americanradiohistory.com

Fleming did not fully appreciate the possibilities he had
opened up, and it was the Waterloo, lowa-born inventor Lee
De Forest who in 1906 placed an open-meshed metal grid
between the heated filament and the positively-charged elec-
trode, or plate, to control the flow of electrons. De Forest
called his invention the Audion. It was a major advancement
because it made possible amplification of the radio-
frequency signal picked up by the antenna before it was sent
to the receiver detector. The result — much weaker signals
than previously possible could be used.

As research into this new means of communication pro-
gressed, commercial interest followed. The first commercial
company to be incorporated for the manufacture of radio ap-
paratus was the Wireless Telegraph and Signal Company,
Ltd. of England in 1897 (later changed to Marconi’s Wireless
Telegraph Company, Ltd.). The large American Telephone &
Telegraph Company led the effort to transmit speech by
radio. All previous radio achievements had used the dots and
dashes of Morse code. In 1915, AT&T successfully trans-
mitted speech signals from west to east across the Atlantic
between Arlington, Virginia, and Paris.

In 1916, David Sarnoff, then contracts manager to the
American Marconi company, recommended that transmit-
ting stations be built to broadcast speech and music, and that
a ‘‘radio music box’ should be manufactured for general
sale. His proposals were not immediately implemented, part-
ly because of America’s entry into World War I in 1917, but
they proved highly practical. The first regular broadcasting
station was KDKA in Pittsburgh, which started operations in
1920. The service gained instant popularity, and the idea
quickly spread around the world. By 1925 there were more
than 500 broadcast stations in the United States alone.

Manufacturers of radio receivers sprouted across the coun-
try. The largest were located in the east: Harrison Radio
Company, Baltimore Radio Corporation, Radio Corporation
of America (RCA) Victor Co., Inc., American Telephone and
Telegraph, General Electric, Westinghouse, and Pilot Radio
and Tube Corporation.

Occasionally amidst the enthusiasm for this marvelous
new system of popular entertainment and information,
stories were heard of amateur radio operators, who with
their own home-built equipment and with power of only a
few watts, had established communication with other
amateurs in distant parts of the world. They used the part of
the radio spectrum known as shortwaves, which were re-
garded as of no use for commercial purposes and had been
given to the amateurs to play with.

viii
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The varicly of radio magazines
testified to the popularity of the
hohby in the 1920)s.

C H A P T E R

1

A young radio enthusiast

arly amateur radio opera-
tors were mainly hobbyists, but there was a sensc of dis-
covery during the infancy of radio that provided something
more. Radio was the new thing, comparable to what com-
puters mean to technological whizzes in the 1980s. And like
the computer hobbyists of today who are writing their own
programs and building their own equipment, amateur radio
operators in the 1920s were contributing to the knowledge
of practical aspects of radio art.

One person caught up in the excitement of radio was
Arthur Andrew Collins.

Born in Kingfisher, Oklahoma, on Sept. 9, 1909, Collins
moved to Cedar Rapids, Iowa, at an early age when his
father, Merle (or M. H. as he preferred to see it written),
established The Collins Farms Company there.

With the Collins Farms Company, M. H. Collins brought
new ideas to the stoic profession of farming. The elder Col-
lins reasoned that the efforts of scientists and engineers
could do for farming what they did for nearly every other in-
dustry in America.

“Why not manufacture food for the American consumer
as cheaply as motor cars and radios are manufactured?’” M.
H. asked in a publication which explained his new ideas.
“Why not produce food on a large scale by intensive farming
methods in Iowa, where high yields could be obtained and at
a low cost?”

The primary object of the farm company was to produce
grain at low cost. M. H. Collins felt that too many farmers
mixed grain production with livestock raising, and as a re-
sult, both were unprofitable.

He implemented his plans by convincing landowners he
could improve the profitability of their tenant farms. Farms
of 160 to 320 acres were planted to a single crop and were
rotated as a single tract in a unit group of farms, each embrac-
ing 1,500 to 2,000 acres. Each unit of contiguous farms was
put under the supervision of a salaried foreman who directed
the tractor operators. The most modern machinery was
employed for every operation — four-row cultivators, rotary

1
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hoes, deep disc plows, two-row corn pickers, fast trucks for
marketing crops, and semi-trailers for moving machinery.
For maximum use of all this new machinery, electric lights
were placed on the tractors, allowing round-the-clock opera-
tion. Other practices initiated by The Collins Farms Com-
pany included installing drainage tile, erecting fire-proof
ventilated grain storage bins, and using legumes to replace
nitrogen in the soil.

At its peak the company operated 60,000 acres of farmland
in 31 lowa counties, with wealthy businessman M. H. Collins
at the helm of the corporation.

At about the age of nine, Arthur Collins became deeply in-
terested in the new marvel of radio, although at first M. H.
apparently did not think highly of his son’s tinkerings with
radio. Arthur and another early boyhood radio devotee,
Merrill Lund, made their first crystal receivers at the Lund
home at 1644 D Avenue in Cedar Rapids. The sets used
variable condensers inside a tube. Merrill's father worked in
the tube department at Quaker Oats Co. and made tubes of
the size the boys needed. Using thumb tacks for contact
points, they wrapped wire around the tubes. From iron
plates they fashioned their own transformers, and rigged a
60-foot spark antenna with a lead-in through a basement
window of the Lund home. Merrill's father asked them to
find another location for their equipment after lightning
struck the radio set and blew it up.

2
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Arthur brought over two coaster wagons and the two boys
transported the damaged equipment to the Collins home at
1725 Grande Avenue. Although M. H. did not approve of the
mess it was going to cause, Arthur hauled the equipment to
his room once his father was out of sight.

“I used a Quaker Oats box to wind the tuning coil and
used a Model T spark coil,” he told a New York Times
reporter in 1962. ““The main piece of the station’s machinery
was the transmitter. Other parts of the station were recruited
from a rural telephone service. The way we calibrated was to
pick up signals from WWYV (the Navy’s station in Arlington,
Virginia).”

Arthur also used pieces of coal or coke for a rectifier, glass
towel racks for insulators and a toy motor. Those early ef-
forts reflected a lot of experimenting that led to successively
more reliable, higher-performance radios.

Another boyhood friend in Cedar Rapids who also had an
interest in radio was Clair Miller.

“Arthur had big expensive tubes as a kid while all the rest
of us had were peanut tubes,” Miller told a reporter in 1965.

The article quoted another neighbor’s recollection of early
days in the Collins family neighborhood: “We sensed that
Arthur was different, but we did not know that he was a
genius. When the rest of us were out playing cowboy and In-
dian, Arthur was in the house working on his radios.”

One day Arthur’s mother invited the neighborhood boys
into the Collins home. “I think she did so because she
wanted us to realize that Arthur was different from the rest of
us. We went upstairs to see what he was doing. He had a
room that overlooked the yard. It was loaded with radio
stuff. We knew a little about radio. We had been playing
around with crystal sets ourselves. But Arthur had one wall
covered with dials and switches, everything under the sun.”

The Federal Radio Commission, the predecessor to the
Federal Communications Commission, passed a radio act
whereby amateurs could get licenses. Arthur took the test
and got his license in 1923 at the age of 14.

As M. H. Collins recognized his son’s talent and ambition
toward radio, he looked for ways to help with Arthur’s hob-
by. In about 1924, Arthur’s father purchased a new tube
costing $135 and other high voltage equipment.

“When [ was a youngster there were two real active
amateurs (in Cedar Rapids),” Arthur recalled. “One was
Henry Nemec and the other was Clark Chandler.” Collins
and Leo Hruska, another friend who had constructed a
crystal receiver, used to receive the stations of Nemec and
Chandler, and considered their talks with the more ex-

5
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perienced radio operators quite an achievement.

Nemec recalled how he first met the young boy with the
extensive radio knowledge. M. H. Collins had asked Nemec
to meet with his son so Nemec could teach Arthur some of
what he knew about amateur radio, “But there wasn’'t much
that he didn’t already know,” Nemec said.

In a 1978 interview for an article about Henry Nemec in
the Cedar Rapids Gazette, Arthur Collins recalled the early
days when he purchased a vacuum tube from Nemec, and
several years later when Nemec, who worked for the police
department, and another patrolman, Frank Bukacek, parked
their squad car in front of Collins’ house while the three
were inside talking radio. Collins said he, Nemec and
Bukacek got together so frequently, and the squad car was
parked in front of the house so often, that neighbors began
to wonder whether Collins was in some kind of trouble with
the police.

At the time there was little formal instruction in the science
of radio. Several two-day short courses were given at lowa
State College at Ames, and Arthur is said to have attended the
first of these while still wearing knickers. Carl Mentzer later
sponsored a course in radio at the University of lTowa. These
courses, along with several periodicals, including Wireless
Age and QST, comprised most of the current radio
knowledge of the time, other than word-of-mouth informa-
tion.

By the time he was a teenager, Arthur had constructed an
amateur radio station using purchased components, make-
shift materials and his own ingenuity. Arthur’s family had
moved to a new home at 514 Fairview Drive, and his equip-
ment moved with him.

By the age of 15, Collins had communicated with other
amateur “‘hams’ in the United States and many foreign coun-
tries. The custom of exchanging postcards after a contact
was made had already been established in the amateur
world, and one wall of Collins’ attic room was covered with
so-called QSL cards.

One card from Australia came from a radio operator who
regarded America’s prohibition of alcohol as a joke.

“How does it feel to stay sober?” were the words the Aus-
tralian ham wrote to 15-year-old Arthur.

And during a contact with a person in Chile, the South
American operator asked to be excused from the radio con-
versation because a volcano was erupting and interfering
with the talk. “He referred to it as if it was in his backyard,”
Collins told a Cedar Rapids Gazette reporter in 1925.

The reporter, Gladys Arne, had gone to the Collins home
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This bighly-retouched pibolograph of
15-year-old Arthiy Collins originel-
ly appecred in the Augast 11, 1925
Cedar Rapids Gazetwe. The sloping
weills of the altic al 31§ Fairciea
Drive beld many of the QSL post-
cards Collins receiied from olber
Cham T radio enthbusicsis.

to talk with the 15-year-old boy because he had made a radio
contact that put him on the front pages of newspapers all
over the country.

During the winter of 1924-25, Collins had become familiar
with John Reinartz, a 31-year-old German immigrant who
was prominent in radio circles because he developed a
“tuner’’ or receiver capable of predictable selectivity and
reception. Reinartz had authored several articles on the sub-
ject for radio magazines. Reinartz and Collins carried on ex-
periments, particularly in the use of short wavelengths.

Because of Reinartz’s radio success, he was chosen as the
radio operator for a scientific expedition to the continent of
Greenland. The MacMillan expedition set sail from the coast
of Maine on the ships Bowdoin and Perry in early 1925. One
of the cxplorers was U.S. Navy Lt. Cdr. Richard E. Byrd.

The plan was for the Bowdorn to make daily radio reports
to the U.S. Naval radio station, but becausc of atmospheric
problems, the land station in Washington, D.C., was unable
to consistently receive Reinartz’s messages.

Then word spread that a 15-year-old boy in Cedar Rapids
had made contact with the expedition.

Throughout the summer of 1925, Arthur Collins accom-
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plished a task that even the U.S. Navy found difficult. Using a
ham radio that he himself had built, he talked by code with
Reinartz in Greenland night after night. His signals reached
the expedition more clearly than any other. After each
broadcast, young Collins took the messages from the expedi-
tion down to the Cedar Rapids telegraph office and relayed
to Washington the scientific findings that the exploratory
group had uncovered that day.

Collins’ exclusive contact with the expedition soon be-
came a nationwide news story that won him acclaim as a
radio wizard. The August 4, 1925 Cedar Rapids Gazette told
the story:

“The mysterious forces of air leaped the boundary of
thousands of miles to bring Cedar Rapids in touch with the
celebrated MacMillan scientific expedition at Etah, Green-
land, and wrote a new chapter into the history of radio. Sun-
day, Arthur Collins, 514 Fairview Drive, 15-year-old radio
wizard, picked up the message from the expedition’s ship
Bowdoin, at twenty meters (wavelength), at about 3 o’clock
and conversed in continental code for more than one hour.
[t was the first time the expedition and any United States
radio station had communicated at that wavelength. Mes-
sages were received by Collins for the National Geographic
Society, which is sponsoring the expedition, and for others,
and were sent out from here by telegraph. Arthur Collins is
the son of Mr. and Mrs. M. H. Collins and is a student at
Washington High School. He has been a radio fan for years,
and has himself constructed most of his apparatus. His equip-
ment is in a small room on the third floor of the Collins
home. His station is known as 9CXX. The local boy told a
Gazette reporter today that although he had been in wireless
communication with Australia, Scotland, England, India,
Puerto Rico, Guam, and Mexico, he never had received a
greater thrill than when he talked to his friend on the famous
expedition bound northward to explore a mystic
continent.”’

One week later, a follow-up article in the Gazette con-
cluded: ““Though only 15, he is true to his trust. For he hopes
to realize great radio ambitions, by and by.”

At the age of 16, Collins was asked to write a technical arti-
cle for Radio Age which was published in the May, 1926,
issue. One statement in that article foreshadowed the
motivational force which was to lead him to “great radio am-
bitions.”

“The real thrill in amateur work comes not from talking to
stations in distant lands . . . but from knowing that by careful
and painstaking work and by diligent and systematic study

6
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Before departing for the southuest.
the operators of U274 posed with
theiv mobile shorticdre station,
From left: Winficold Sclishury., Pel
legle, aned Arthur Collius.,

vou have been able to accomplish some feat, or establish
some fact that is a new step toward more perfect com-
munication.”’

Arthur’s reputation in the radio world grew. Radio opera-
tors around the country who had heard about his contacts
with the MacMillan expedition wrote to him to ask how he
did it.

Collins continued his electronics education by taking
courses at Amherst College in Massachusetts, Coe College in
Cedar Rapids, and the University of lowa in lowa City.

In 1927, he and two friends organized an expedition of
sorts of their own. Collins, Paul Engle, and Winfield
Salisbury outfitted a truck with short wave transmitting and
receiving equipment and took a summer trip to the south-
west states. Using power of 10 watts they conducted experi-
ments in connection with the U.S. Naval Observatory in
Washington, D.C. Leo Hruska stayed behind in Cedar Rapids
to operate the base station for the study.

Like Collins, both Engle and Salisbury would later go on to
achieve recognition in their particular chosen fields — Engle
as a poct and professor at the University of Towa, and
Salisbury as a noted phvsicist who would make significant
contributions to studies initiated by Collins.
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The assembly area at 2920 First
Avenwe as it appeared in 1934
Workers were identified. from lefi,
as: Kher Koebn, Dow Anderson.
Don Flotmes, Don Wheaton, Roy
Olson. Jobi Daybolf. Arlo Good-
vear, Don Cole. Don Andersen. R.
o Sameelson. Wall Wivkler,
Leonard Braun. cnd Cerald
Ozbirn.

Neer Right

The basenient of this bome al 1621)
Oth Avenue SE was the first jactory
fnwhich Avtbur Collins produced
raclio renisniitiers 1o order,

Ferrr Right

One of the earliest adeertisements
placed by Avibur Collins appediod
4t the September. 1932 issie of
QST. a magazine for cimdatenr vadio
bobhyists.

Up from the cellar

n 1930, Collins married Mar-
garet Van Dyke. By the end of 1931 he had set up a shop in
the basement of their home at 1620 6th Avenue S.E., pre-
viously the home of his grandparents. Arthur began to pro-
duce transmitters to order.

When the depression hit with full force in 1931, 23-year-
old Collins turned his hobby into a vocation.

“1 picked what I was interested in,” he told Forbes
magazine vyears later, “‘and looked for a way to make a
living.”

This was the first time radio transmitting apparatus, of any
power output, was available for purchase as an assembled
and working unit. In fact, components were hard to come
by; they varied widely in characteristics, and there was little,
if any, pattern to their construction. Most hams had their
radio equipment scattered around a room, usually in a base-
ment or attic where the sight of tubes and wires wouldn't
clutter up living areas of a home. Their equipment was strict-
ly functional, almost to the point of inefficiency.

Collins” ham gear was designed to eliminate the clutter by
packaging the cquipment in neat units. The concept proved
that correctly engineered construction not only stabilized
the circuitry but also made its behavior predictable. Collins
designed circuits, fabricated chassis, mounted and wired in
components, tested, packed and shipped each unit. Because

A manual is now available de-
scribing COLLINS  transmitters,
speech equipment, condenser
microphones and transformers,
complete with full specifications
and circuit diagrams.

Send 25¢ in coin

COLLINS RADIO TRANSMITTERS
WOCXX, CEDAR RAPIDS, IOWA

www americanradiohistorv com


www.americanradiohistory.com

_Uggom th_e cellzu: )

the gear was precisely engineered and well-built with the
best parts available, it gave years of trouble-free service.

A later article in the New York Times quoted a ham as say-
ing, ““Collins brought us up from the cellar and put us into
the living room.”” The industrial philosophy of Collins prod-
ucts — quality — was established at the very start.

The first advertisement for this new line of products ap-
peared in the January, 1932 issue of QS7, with the firm name
given as Arthur A. Collins. Two issues later, in March, 1932,
the firm name appeared as Collins Radio Transmitters with
Arthur’s name and call number below. Both notices were
two-inch advertisements, but by May the size was increased
to six inches. In October the first full-page ad appeared and
by December, the firm’s name was listed as Collins Radio
Company.

Long-time friend Jiggs Ozburn recalled his first meeting
with Collins.

“1 first met Arthur Collins at a ham club meeting at his
house (factory in basement). I hadn’t finished high school
and he hadn't finished college (he never did). Art had becn
making ham transmitters for about a ycar. He was tall and
slender and very quiet. He came from a well-to-do family
whose fortune was taking a beating in those depression
years, so Art was pretty much on his own.”

The Great Depression, which began after the stock market
crash in 1929, was having a devastating effect on the Collins
Farms Company. In 1931, M. H. Collins sold the firm to an
edst coast insurance company.

Arthur originally started his company as sole owner with
only one emplovee, Clair Miller, who had just been grad-
uated from lowa State College. But as his business grew, he
added personnel, including some who came from his father’s
farm company. Among them wecre John Dayhoff and Ted
Saxon.

Orders came in and the company grew. In 1933, Collins
Radio Company moved out of the basement factory and into
leased space at 2920 First Avenue in Cedar Rapids, now head-
quarters for the local Salvation Army.

Business in general in 1933 was not good, to put it mildly,
but radio had come of age, and Collins recognized the need
for advancement in the radio communications field.

One Saturday morning that year, Collins telephoned Arlo
Goodyear and offered him a job for two months if he was
willing to work on Sundays. Out of work for months and
with a wife and baby, Goodyear jumped at the opportunity.

“There it was in the middle of the Depression and he was
asking me if I minded working on Sunday,” Goodyecar later

10
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Reprinted by permission, CQ Magazine, August, 1965,

By Ed Marriner

A Sunday afternoon during the hot,
humid lowa summer is usually not
conducive to much activity except re-
laxing or recreation. The often op-
pressive heat and sunshine place 4
mantle of stillness over the landscape,
broken only by a gentle breeze.

Such was the case back in 1932
when Benton White and his wife
were driving through the lowa coun-
tryside. The heat and weariness from
travel led them to call a haltand find a
hotel room to cool off. Passing a
newsstand, Benton noticed a QST
magazine which he picked up, casual-
ly glancing through the pages. By
chance his eves fell on an ad for ““‘Col-
lins Transmitters” made in Cedar
Rapids by Arthur A. Collins.

With nothing more important to
do, Benton decided to locate the Col-
lins factory even if it was a Sunday
afternoon.

Returning to the hotel to get his
wife, they drove around town with
her as navigator until they arrived at
the given address, a house on a quiet
shady street. Despite her protests,
“You must be mistaken, there is no
factory here,”” Benton decided to ring
the doorbell anyway and sce for
himself.

A lady answered the door and re-
plied to his question, *‘Yes, this is the
Collins factory. Just a minute and 1
will call Mr. Collins.”” Benton re-
turned to the car to inform his wife
that he would be inside for awhile.

As he again approached the house
he overheard a man talking on the
telephone to a Mr. Miller and urging
him to hurry over, saying "I think we
have a customer.”” Benton had no in-
tention of buying anything that Sun-
day afternoon, and as he silently
debated whether to go through with
his visit a jalopy pulled up outside
with a squeal of brakes. Before he
could change his mind, Benton was
whisked inside and down into the
basement; the Collins factory.

In one corner stood the furnace, a
cat curled up next to the cool steel
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base. Around the walls wcre neat,
clean workbenches. On onc bench
was a ncarly completed transmitter,
and as the three men gathered around
it, Mr. Collins and his associate, the
only other employee of the firm at the
time, fired up soldering irons and
started working.

Benton recalled that as members of
the ham fraternity they sat on stools
and chatred. He was impressed with
the transmitter as a high quality piece
of gear, which he decided then and
there he wanted for his own.

Informed that the transmitter was
being built for someone clse, Benton
nevertheless was able to negotiate an
immediate deal when he produced on
the spot the $97.50 which was the
price. N

Everything was apparently working
out just as Mr. Collins and his partner
had planned, and in a short time the
three of them were loading the
transmitter in Benton’s car so he
could take it home to Chattanooga,
Tenn.

It is believed this was the first or
second full-sized transmitter, not 2
kit, which the Collins company sold,
and a forerunner of thousands of Col-
lins electronic units used for many ap-
plications throughout the world.

Down through the years the trans-
mitter remained a treasured posscs-
sion of Benton White, complete in its
original condition except for replace-
ment of a condenser. He operated the
transmitter for a good many years un-
til it became semi-retired as a low
power emergency and field day rig.

Several vears ago Mr. White died.
The story of this incident was related
by Harry Heilbeck, and brought to
the attention of Mr. Collins. With a
brief lead, the Collins company
started to track down the early pro-
duction transmitter. It had changed
hands since the death of Benton, but
was located and arrangements were
made to obtain it for an amateur
equipment display room at the Col-
lins plant in Cedar Rapids.
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The origine! docinient of incor-
poration listed the lime as 9 ca .,
Sepienther 2201035

wrote. T would have worked on Shrove Tuesday.”

Coltins and his work force of one arrived at the building
only to discover that neither had a key to get into the base-
ment arca, where the company was to begin production the
next morning.

Collins looked at the door, looked at Goodyear, and said,
“Well, we've got to get going. Catch me so I won't fall on my
head.” Collins charged the locked door and the new plant
got underway with a bang and a shattered front door.

Corporation Formed

On Sceptember 22, 1933, with eight employces and $29,000
in capital, Collins Radio Company became a corporation
under the laws of the State of Delaware.

At that time Delaware had some of the most modern cor-
poration laws in the country, and many businesses were of-
ficially organizing there, although their actual facilitics were
located in other states. (On May 13, 1937, the company re-
organized as an lowa corporation.)
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The first meeting of the board of directors of Collins Radio
was held at the new First Avenue location on October 10,
1933. The entire board of directors was present: Arthur Col-
lins; his wife, Margaret; his father, M. H.; and his mother,
Faith. Arthur was elected president, and M. H. was made vice
president of the new corporation. Also present was Irene
Snyder, who was elected secretary and treasurer.

Originally 250 shares of stock were issued for the com-
pany, which was given an arbitrary book value of $20,746.
Of these shares, 124 each were issued to Margaret and Faith
Collins and one share each to Arthur and M. H. Collins.

During the first two years, Collins Radio built only four
types of transmitters, all designed for the amateur radio
market.

But the reputation of the small firm grew, and Collins
found that his equipment was being put to usc by govern-
ment and commercial enterprises as well.

However, outside the world of radio few people knew
much about the new company, even in Cedar Rapids.

Jiggs Ozburn recalled that when Collins was called upon to
install a new high fidelity system at Cedar Park, the dance
bands that played there “‘'made fun of our little (then new on
the market) crystal microphone, saying it was just ‘a crummy
single button carbon mike.” At this time the city of Cedar
Rapids was hardly aware of Collins Radio.”

Another incident which pointed out Collins Radio Com-
pany’s anonymity in the carly days is told by long-time
employee Millie Lahr.

“My brother, Albert Fay Rathbun, worked for a freight
company. He was to deliver some parts to someone by the
name of Arthur Collins in a2 basement and he was told to be
sure to collect freight charges, becausc it was probably some
fly-by-night outfit.”

The big break

Late in 1933, a series of events began that would again put
Arthur Collins in the national limelight, and assure his infant
company a thriving childhood.

Most of Boston was still sleeping that October morning
when a freighter of World War 1 vintage, the Jacob Ruppert,
slipped from its moorings, inched cautiously through the
harbor’s mist and sailed southward into history.

Crammed into the radio shack of the ship was communica-
tion gear that would keep the 115-man expedition in contact
with the rest of the world.

The destination — the South Pole. The man in charge —
Admiral Richard E. Byrd. The same Richard Byrd who
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D room called the design labora-
tory, engineer Roy Olson worked ot
the table ane Leonared Vick manied
the drafting boared. (1934)

learned about Arthur Collins from the Arctic in 1925 had
become Rear Admiral Richard Bvrd by 1933, The radio
equipment — supplied by Collins Radio Company.

The black electronic boxes served as much more than a
mecans of communication for Byrd. They played an unusual
role as “fundraisers’ for his second expedition to the Antarc-
tic.

After CBS officials investigated the technical hazards of
broadcasting from an area of the world well-known for the
havoc it played with radio transmissions, they decided to
risk underwriting the project, and commissioned the Collins
Radio Company to design and build the transmitters and ac-
cessofries.

Just eight years earlier the nation had read how a 15-year-
old boy kept in daily contact with MacMillan’s Arctic expedi-
ton. Five years later, in 1930, Collins again made communi-
cation news when his equipment provided continual contact
with Admiral Byrd's first expedition to the Antarctic. For
those two trips, the mecans of communication was shortwave
radio telegraph. Because of the tremendous distances it was
necessary to cover with relatively low-power equipment, the
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only radio was the more reliable dot-dash coded method of
radio telegraphy.

But by 1933, advancement in shortwave radio voice com-
munication (or radio telephony as it was called) was so great
that Byrd decided to take radio telephony equipment along
to the South Pole.

The attempt was a gamble, for if it failed, the reputations of
the expedition, CBS, and Collins Radio Company would suf-
fer.

“It was a costly gamble for everyone if it failed,” Byrd later
wrote, “'for involved was a 10,000-mile radio telephone cir-
cuit and expensive amplification relay set-ups — all from our
ships and a shore station incapable of powering a transmitter
with much better than a peanut-stand strength compared to
the power in a large broadcasting station.”

A careful study of the technical problems involved was
made by Dr. T. S. McCaleb of Harvard University, director of
communications for the expedition, and E. K. Cohan,
technical director of CBS. So great was their faith in the plan
and in the Collins equipment they had selected, CBS sold the
proposed broadcasts to a prominent advertiser, General
Foods Corp., so they would be heard not only by amateurs
and shortwave listeners, but by the vast radio broadcast
audience over the nationwide CBS network.

Major problems had to be overcome to make the plan
work.

First was the Jimitation imposed by the source of power
available. Consideration of fuel consumption for generators
and weight limited the size of the transmitter which could be
used. The commercial transoceanic transmitters of the day
used 40 or S0 kilowatts output to maintain consistent com-
munication. The study team found that the job would have
to be done with a one-kilowatt transmitter.

Another problem was the antenna aboard the ship. Com-
mercial ground stations used directional antennas covering
acres of ground to concentrate as much of the signal as possi-
ble toward the receiving station. The inefficient antenna on
the Jacob Ruppert would have to be used until the expedi-
tion reached Little America in the Antarctic.

The largest problem to overcome was the varying trans-
mission conditions which affect shortwaves. Magnetic
storms occasionally interrupted commercial circuits for days
at a time.

But with these things firmly in mind, the engincers of the
Byrd expedition went ahead with their plans.

Collins Radio Company shipped a large, one-kilowatt Type
20B transmitter to Boston for use as the main link with the
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United States. In addition, two smaller Collins 150B transmit-
ters were used for communication between the different
camps of the expedition.

Martin Kahn, Collins field engineer, assisted in installation
onboard the Jacob Ruppert and accompanied the expedition
from Boston to New York.

The first broadcast was made on November 11, 1933, from
a position near Easter Island off the coast of Chili. The pro-
gram was picked up in New York and placed on the network
at the appointed hour. The CBS engineers at New York and
the operators aboard the ship had been carrying out daily
tests for two wceeks, but this was the real test. As luck would
have it, conditions were miserable. The Jacob Ruppert was
in a heavy sea and the speakers had trouble keeping the
proper spacing from the microphone because of the rolling
of the ship. Nevertheless, the program came through under-
standably, although somewhat distorted by fading and back-
ground noise. Astonished broadcast listeners were thrilled
when they heard the flagship’'s whistle, an introduction of
various members of the expedition, the barking of the 150
huskies aboard the ship, and an announcement by Rear Ad-
miral Byrd himself.

Later broadcasts were made from other positions in the
South Pacific as the expedition journeyed on its way to Ant-
arctica.

On February 3, 1934, Byrd prepared for the first formal
broadcast from the Antarctic continent.

“We gathered in the Old Mess Hall by the dim light of
kerosene lanterns. Hutcheson fiddled with controls, on a
monitor board. He snapped his fingers across the micro-
phones to test them. And I thought, as I watched these
mysterious preparations, how broadly things had changed,
how 22 years before, Scott and his whole party had silently
died of hunger while his base, just 160 miles away, awaited
his homecoming at Cape Evans, and here we were casually
making ready to tell of our prosaic days to a vast audience in
the United States. A thing called a cue came through. Each of
us went to the microphone to say his piece and 10,000 miles
away our voices came through clear as a bell. Somewhere in
the shadow of the mess hall, 15 feet below the surface, it
didn’t seem possible.”

Later, broadcasts were made on a weekly basis from Ant-
arctica, and by July members of the expedition succeeded in
establishing a radio link between the Arctic and the Antarctic
using Collins equipment.

The gamble had paid off, for Bvrd, for CBS, and for Col-
lins. In as little time as it took an amateur radio operator to
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put out his call, word of the Collins equipment success
spread through the ham world.

The Collins radios used by Byrd emploved new ideas
which were later widely adopted in the radio field. These in-
cluded: multiple pretuned radio frequency bavs which
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allowed the operator to make frequency changes more
quickly than previously possible, and unitized construction
which gave the radios top-notch quality and reliability.

Another feature of the radios was a system called Class B
modulation, which allowed large audio power from relative-
ly small tubes. Collins Radio Company virtually pioneered
the application of Class B modulation in low- and medium-
powered transmitters.

The performance of the Collins equipment in transmitting
voices from Antarctica produced a boom in orders for equip-
ment among both amateur and commercial buyers world-
wide.

Growth in the 1930s

The publicity and prestige resulting from the Byrd expedi-
tion sent the company on its way toward expansion. A com-
pany ncwsletter, called Collins Signal, was started in
January, 1934. The work force was increased.

One of those who applicd for work with the growing com-
pany was Milo Soukup.

“Tobs were scarce,”” Milo recalls, ““we couldn’t even get in-
to the Civilian Conscrvation Corps, which was the govern-
ment jobs program. Leo, my older brother, got on at Collins
because of the influence of his friend, Ted Saxon, and I also
wanted a job.”

Becausc he was only 16, Milo wasn’t immediately given a
factory job, but Arthur’s father arranged for Milo to work
around the family home on Fairview Drive, doing work
around the house and driving M. H.'s Cadillac. A year later,
Soukup was put on the assembly crew. His job was to sand
and varnish wooden spars used in radio cabinets.

Other contracts came in for diverse applications of radio
equipment. Unusual requests seemed to be the usual at Col-
lins Radio Company.

There was Father Hubbard, the glacier priest, who had his
Collins communications gear adapted for dogsled travel in
Arctic regions.

There was the Maharajah of Mysore, who in 1935 ordered
a Collins transmitter to take with him on a tiger hunt in India.
He purchased four receivers — one for each wife — so he
could talk to them while on safari.

Firestone Tire and Rubber Co. purchased an early trans-
mitter for use in Liberia, Africa. There was no port at the
designated place of delivery, so Collins employees sealed the
packed transmitter in a large horse-watering tank and in-
structed the shippers to float it ashore. At high tide, a
freighter carried the tank as close to the shore as it could,
then tossed it overboard. At low tide natives towed it ashore

¢
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with oxen. The radio replaced a former telegraph system Dr. James M. B. Hard with bis
because the natives had cut down the copper wire lines to {’:;if:’/{’l’/‘/1”/‘(’)’,"/’)’i’lj’c‘; designed
create jewelry. .
One of the best known customers in the ham community
was Dr. James M. B. Hard of Mexico City. He chose Collins
equipment in 1933 for his new installation, and had it
specially designed for his needs. Dr. Hard spent weekends
away from the city and wanted equipment he could take
with him, so he commissioned Collins to design a special car-
rying case and distinctive equipment that would all easily fit
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into the trunk of his new Packard.

Alsoin those carly days radio equipment was produced for
a Harvard expedition to Russia to study an eclipse, and for
noted explorer Sir Hubert Wilkins in his search for missing
Russian fliers in the Arctic.

To further advertise the capabilities of the growing com-
pany, a team of Collins “‘representatives’ traveled to the
1933 Chicago World’s Fair. The team of representatives ac-
tually amounted to the entire work force, except for the of-
fice women. “We thought our equipment was the hit of the
show,”" recalled Jiggs Ozburn, although he admitted belly
dancer sensation Little Egypt also stirred some excitement at
the fair.

As world markets grew, several men were hired as Collins
representatives to foreign countries. M. H. Collins and
William Houk worked on contracts in Mexico in 1934, and
the next year Raymond Billings and Frank Goodrich also
made visits to Mexico. Jamie Lopez of Bogota, Columbia,
was made the company’s South American representative.

Ozburn recalled that Arthur would sometimes come out to
his ham shack and talk business via radio with Clair Miller in
Mexico City.

Two complete mobile communication stations mounted
in two trucks were assembled for the Spanish Government
during the Spanish civil war in 1937. Roger Pierce recalled
that Spain sent two representatives who couldn’t speak
English to Cedar Rapids to supervise the work, and none of
the Collins employees could speak Spanish, but the equip-
ment seemed to work in either language, Pierce said.

Many police departments around the country were begin-
ning to usc two-way radios, and by 1938, Collins had sup-
plied equipment for police in Lodi, California; Connersville,
Indiana; Urbana, Illinois; Huron, South Dakotd; and Ottum-
wa and Cedar Rapids, Towa.

The radio most of those police departments purchased
was a model Collins introduced in September, 1935, called
the 45A transmitter. It provided increased power and im-
proved efficiency in a compact table-top unit. By December,
sales to amateur and commercial users were running high,
and Collins increased production to mect the uncxpected
number of sales.

Several new Collins transmitters for broadcast radio sta-
tions were also introduced in 1935, although many in the in-
dustry were convinced the product wouldn’'t work well
cnough to sell. A Tennessee radio station was the first to in-
stall a Collins transmitter using Class B modulation, which
was 2 radical departure from the modulation system that was
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then the broadcast industry standard. The equipment proved
that adopting the Class B modulation theory not only re-
quired smaller tubes and other smaller components — which
meant less space, less power and less expense — but that the
end product, the transmission itself, was of higher quality.

With all the orders coming in, the company needed more
factory and office space. In 1935, the factory portion was
moved to a storeroom at the corner of Seventh Street and
First Avenue. In 1937, the factory rejoined the office depart-
ment at the 2920 First Avenue address, but by then the
operation was too large for the original building, so the pro-
duction force of more than 80 persons was moved to a
building behind the offices.

Total 1934 sales of $129,000 more than doubled in 1935,
and increased to $391,000 by 1936.

With his growing reputation, Collins was able to attract
highly skilled employees, many with extensive radio ex-
perience.

Robert Gates came to the company in 1935 and was made
treasurer. Rose Hansen, the former secretary of the Collins
Farms Company, became secretary.

L. E. Bessemer joined in 1935 and served as a principal de-
velopment engineer. L. Morgan Craft brought with him a
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broad background in physics and electronics, and was a
guiding factor in the company’s design and development
policies. Walter Wirkler collaborated with Arthur Collins on
new modulation designs.

A former associate of Lee De Forest also came to work for
the Collins Radio Company. William Barkley had become
general manager of De Forest Radio Co. and Wireless Special-
ty Co., one of the earliest manufacturers of radio equipment.
[t was Barkley who coined the phrase ““The Father of Radio”
to describe De Forest. Barkley joined Collins in 1935 as ex-
ecutive vice president and sales manager of the new Collins
sales office in New York, and later became executive vice
president of the company.

One of the sales negotiated by Barkley that elevated Col-
lins Radio to the ranks of the large communication equip-
ment companies was a substantial contract with the Union of
South Africa concluded just before the United States entered
World War II. This sale was more than the total sales of any
vear in the company’s earlier history. Later, this radio equip-
ment was to have an important part in the battles of the
North African campaign.

The vear 1935 also brought another sign of the company’s
growth. Time clocks were installed.
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Aided by a fellow scientist

During this pre-war period of growth, Collins Radio, along
with other small and growing radio manufacturers, ex-
perienced difficultics in procuring components, especially
vacuum tubes, from the major manuftacturers.

Two of the largest companies, RCA and AT&T, made a
significant move to squeeze out the small companies by
claiming they had patent rights on vacuum tubes designed by
De Forest and Dr. Edwin Howard Armstrong. RCA and
AT&T had adopted the policy of not granting licenses for the
manufacture of radio transmitters, and they sued Collins
Radio Company.

Arthur Collins wasn’t satisfied to sit back and watch his
growing company be strangled, so he asked his patent at-
torney, John Brady of Washington, D.C., to make a search of
the De Forest “file wrapper.” After some research into the
problem, Brady discovered that Robert Goddard, the famous
rocket pioneer, had applied for and received a patentin 1915
on an oscillator tube that was an early form of the radio tube
principle later employed by De Forest and Armstrong.

Collins appealed to Goddard to help Collins Radio beat
RCA and AT&T in the legal action. In 1936, Arthur Collins
traveled to Goddard’s home at Roswell, New Mexico, where
Goddard was engaged in rocket research and testing. The
two scientists discussed the situation, and Goddard assured
Collins he would consider his request for help.

While Goddard was considering Collins” appeal, RCA sent
an emissary to Roswell to ask Goddard if his tube actually
worked.

“Of course my tube works,” Goddard replied testily to the
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RCA representative.

His inventiveness insulted, Goddard became ardent in his
support of Collins. Armed with the help of the renowned Dr.
Goddard, Collins was able to get RCA and AT&T to modify
their licensing policies and grant a patent license to Collins,
and to many other companies.

“Dr. Goddard didn’t ask a thing for himself,”” Collins later
recalled for Goddard’s biographer. He accepted only a
modest consultant’s fee, saying it would be enough to pay
for another patent.

Because of Goddard’s assistance, Collins Radio Company
was able to continue manufacturing and selling its radio
equipment.

Something called the Autotune®

Growth of the company in the 1930s brought with it a
broadening product line.

But from the beginning it was Collins policy to manufac-
ture and sell only equipment of its own design and develop-
ment. That policy was continued as the product lines ex-
panded, leading Collins to become a major contributor to
progress in the industry.

Collins Radio Company found that its radios, originally
designed for the amateur radio market, were being applied in
commercial and government situations as well.

Starting in 1934, Collins produced a 600-watt transmitter
specifically designed for commercial radio. A line of broad-
cast transmitters also was introduced, starting in 1933 with a
shortwave transmitter that was followed by a conventional
250-watt broadcast transmitter in 1934.

The first airborne application of a Collins radio came in
1934 when the Goodyear Tire Company’s 12th commercial
blimp, the Enterprise, was launched with a Collins transmit-
ter on board. Large and heavy by today's standards, the
transmitter provided effective communication for the airship
crew stationed at Hoover Field in Washington, D.C.

Sales in the blimp market were sparse compared with the
potential sales of radio for airplanes, which were quickly
coming of age as commercial vehicles.

A major problem airline operators faced in the early 1930s
was the need to use a number of different transmitting
frequencies within short periods of time. Different frequen-
cies had to be used for plane-to-plane, plane-to-ground, and
airport control tower communication. Changes in frequency
were needed at night when changing atmospheric condi-
tions made communications over a particular channel impos-
sible.
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A Collins transmitter was installed
in the Enterprise in 1934, making it
the first knowi aivhborue applicea-
tion of a Collins racdio.

Riuhi
The Goodyear blinp Enterprisc as il
appecred in 1935

But it took valuable time to re-tune a transmitter from one

channel to another. A pilot coming into a field low on fuel
couldn’t waste time twiddling dials. Nor could he wait for a
ground opecrator to switch frequencies.

The company and its 26-year-old boss tackled the prob-
lem, and hit upon an idea that was to have a major impact on
the future of the company and an effect on the outcome of a
world war.

For several years, Arthur Collins and his engineers studied
the problem and worked on solutions for rapid radio band
switching and tuning.

Then the solution hit.

Significantly enough, the solution occurred to Collins
while he was on a commercial airline flight from Mexico City
in 1935. Basically, the idea was 4 simple one — combine
mechanical engineering principles with those of electronics.
The theory was to link all of the tuning controls of a
transmitter into one common dialing system. The Autotune®
was born.
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To select a frequency using the Auto-
tune, the radio operator simply dialed
a frequency on the channel selecting
switch (1). An electric circuit then
caused the motor (2) to start turning
the mechanism in the direction of the
arrows, and by means of ratchets
drove the seeking switch (3) and cam
drum (4). The clutch (5) turned the
positioned shaft (6) toward the home
or reference end of its travel. The
positioned shaft was directly con-
nected to the tuning mechanism of
whatever radio was being tuned. The
shaft came to rest against the home
stop. The clutch then slipped, allow-
ing the motor to continue running.
The limit switch (7) operated, allow-
ing the motor to reverse as soon as
the seeking switch found the selected
position, and released the relay re-
versing the motor. The cam drum and
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the seeking switch remained sta-
tionary. The controls were then set
and the proper pawl (8) was in posi-
tion. The shaft turned until the se-
lected pawl engaged its correspond-
ing stop ring (9) on the shaft. The
positioning was then complete. The
clutch slipped as the motor continued
to run. The other limit switch oper-
ated and stopped the motor, ending
the cycle.

For each preset frequency, a dif-
ferent pawl-stop ring-cam combina-
tion was used. They were located side
by side on the same shafts, with
spacers between them. Usually ten
preset frequencies were possible, An
airborne radio typically required five
Autotunes driven by a common mo-
tor. Each Autotune was connected to
a tuning device that required re-posi-
tioning for a frequency change.
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2,165,226

Upper

The patent drawing for an
advanced form of the Auto-
tune showed the precision
machining required to
manufacture the device.

Lower

A typical Autotune was the
96]. Four of these were con-
nected to a larvger 96K Auto-
tune bedd to allow the pilot to
select 100 frequencies on the
Collins 17H radio.
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Upper

Braniff Airieays wes the [irst daiv-
line (o install Collins Autotine
equipment for its fleet of C-3s and
other aircrafl.

fLower

The first airborue transmitler to
use the Awtotine was the Collins
17D, menfactired for Brandf.

e s~ Wee | = 8~

With the Autotune, switching from one band to another
became as quick and easy as pushing a button.

The Autotune made it possible for pilots to easily control
ten quick-shift channels at a time when airplane cockpits
were becoming more and more complicated.

The 1937 edition of Aero Digest hailed the Autotune as “‘a
major advance in aircraft radio design and construction,”
and the airlines were quick to see the benefits.

The United Fruit Company was the first customer, buving
a six-circuit Autotune for its Central] American ground sta-
tions.

Even though the Federal Radio Commission had a rule
limiting aircraft radio transmitters to 50 watts, Collins
developed a 100-watt transmitter which used the Autotune
and sold it to Braniff Airways. Pink violation slips piled on
Braniff's desk, but after a lengthy hassle, the government
finally pcrmitted Braniff and other carriers to raise their
power. By 1937, Braniff became the first airline to equip its
entire fleet with Collins Radio equipment. American Airlines
also saw the importance of the invention, and became a ma-
jor customer for Collins Autotune radios.

With the Autotune, Collins Radio Company entered the
world of aviation.
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Up from the cellar

The production departments of the
company returned to the 2920 First
Avenue location in 1937, Instead of
occupying the basement of the
three-story building (top of phota)
as they previously did, most factory
operations ook place in the larger
one-story building immediately
bebind. This view looks east, with
First Avenue in the background.

A 1938 publicity photograph taken
at one of the First Avenue buildings
showed 26 men working on the as-
sembly line. In reality, employees
were brought in from other work
areas to make the assembly area
appear larger than it was at that
time. according to Milo Soukup.
Those identified, outside row: Paul
Hauser, Walker Whitmore, Kewny
Vaugbn., Harry Rogers, Dick
Gintert, Buck Holsinger. Les
Bessemer, Dale McCoy, wniden-
tified. Archie Torson. Second row:
Bob Daris. Ray Stoner, Soukup, Al
Keyes; Thirvd row.: Tom McGregor.
Bill Popek. Bruce Miller, Del Zearub,
Chuck Hatfield. Clande Hoppe.
Leoncard Braun, Elmer Koebo:
Fourth rowe: Charlie Gould. Henry
Dmitruk, Don Tubbesing. cnd Arlo
Goodyedar.

Far teft
Cabling aperation

Near Left
Spot welding

Oppaxite Page
Turret lathe
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Up from the cellar

Abore
Metal department

Right
Robert Miller with a group of 7C
amplifiers

Lower Left
Panel engraring

Lower Right
Paint room
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L pper
Transmitter assembly aree

Lawer

Al firstoshipping was bhancled by
an outsicle firm bl Hy 1937 1he
compiany beac its own deprytment
Jor packing coned shipping.

Loft
Crystal bolder depeartment
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Opposite Page

The rugged little TCS was one of the
racios mass-produced by Collins
during World War 11, More than
35,000 were built for use in smeall
vessels and land vebicles. When the
last TCS came off the production
line. an informal ceremony marked
the vccasion. Pholo colrtesy
Kenneth Everbart.

Right
The Collins AN/ART-13 transniitter

was credited with saving the lives of

many allied pilots during World
Wer 1.

3

The war years

n 1939, the Nazi armies of
Hitler invaded Poland. Despite the best attempts of American
leaders to stay neutral in the European war, the Roosevelt ad-
ministration was grimly awarc that the United States was like-
ly to be drawn into the battle, and that it needed to build
military strength to effectively help its European friends.

The U.S. Navy was given the go-ahead to build a fleet sec-
ond to none. Newly developed vessels — destroyers escorts,
PCEs, flat-bottomed, shovel-nosed landing craft and baby
carriers — slid down the ways and splashed into bays and
launching areas. At the same time the Navy’s air arm
developed and expanded.

With a two-ocean navy and air arm underway, instant and
reliable communication became a vital factor if this burgeon-
ing fleet was to be welded into a trim fighting force. A system
of communications that had been adequate for the needs of a
small peacetime navy with experienced radio operators
became clogged to the point of strangulation with the in-
crease in operationatl traffic of a fleet preparing for war.

During this period Collins Radio Company, still less than
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ten years old, joined the Navy.

In the early spring of 1940, a board of naval air officers put
prototype transmitters of three companies through a scries
of rigorous tests. Two of the transmitters were developed
and introduced by companies long established and well-
known in the field of electronics. The third transmitter —
submitted by Collins Radio Company of Cedar Rapids, lowa,
“won the competition overwhelmingly,” according to one
of the officers conducting the tests. For the fleet air arm, the
Collins AN/ART-13 offered a completely new field of flex-
ibility. This was the first remote-controlled transmitter in
naval aviation, and was the first time that radio equipment
could be conveniently “‘pilot operated,” permitting the re-
maining crew members to be at other action stations. This
situation also saved enormous training load for the Navy, as
one officer pointed out, since it did not require a radioman
to be aloft on smaller aircraft.

While other air-to-ground voice communication equip-
ment of the period offered two- and three-frequency chan-
nels, the newly-developed Collins radio gave pilots nearly in-
stantaneous selection of any one of ten frequencies.

A key design factor in this big step forward in naval air
communications was the Collins Autotune, which permitted
almost instant changing of frequencies.

The autotuned AN/ART-13 became the flagship of Collins
Radio’s efforts during the war. Collins produced 26,000 of

The Collins ART-13 transmitier flew
aboard crery B-29 Superfortress
curing World War 1. Boeing photo.
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{per

The cuttotuned ART-13 was 1-
stalled on fighter aivplanes, such as
the FA4U Corsair. Official 7.5, Navy
photograph.

Lower

Mariy small .5 Nary vessels such
as PT bocals were equipped with the
Collins TCS vadio diring World
Wer 11 Photo from the Bettmeann
Archive. e

Right

The ART-13 Iransmitter and danten-
na coupler were facated on the
radio operador’s lefl in (his view of
o« 1329 radio roon:.

the 100-watt airborne transmitters; and with other com-
panies following Collins’” designs and specifications, more
than 90,000 were supplied not only to the U.S. Navy but to
all of the nation’s armed forces, plus those of the British.

A high ranking naval officer credited the ART-13 for literal-
ly saving the lives of American pilots in World War II. Just
after Pearl Harbor, America’s carrier-based planes were
equipped with transmitters which had only four pre-tuned
frequencies available. Each time an American Navy pilot took
off in the first days of the war he was flying into a stacked
deck, because Japanese intelligence was well aware of these
four fixed frequencies. The enemy either jammed Navy
transmissions or forced the carrier to keep radio silence on
the four frequencies to avoid giving away its location.

Installed in Navy planes soon after the war began, Collins
Autotune transmitters provided a turning point in naval flight
operations. The transmitters offered any combination of ten
automatically tuned frequencies. In 15 seconds a pilot could
select any of the frequencies, and before each operation the
ten frequencies could be changed, making it almost impossi-
ble for the enemy to monitor or jam American transmissions.

Developed during the same period was a compact com-
bination transmitter-receiver designed for use aboard small
vessels and land vehicles. Designated the TCS, this rugged lit-
tle set was produced in quantities exceeding 35,000. It saw
action in all theaters of the war — from PT boats skipping
across waters of the Pacific to jeeps motoring along the
autobahns of Germany.
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A small Collins-built radio transmitter,
buried deep in one of the tunnels of
Fort Mills on Corregidor Island in
Manila Bay, was the United States’
only contact with its own and allied
forces in the Pacific during the tragic
early days of the war with Japan.

Several months before the Japanese
attack on Pearl Harbor, the
commander-in-chief of the Asiatic
fleet, Admiral Thomas C. Hart,
directed the installation of an
emergency Navy radio station in one
of the tunnels of Fort Mills. This was
in anticipation of probable destruc-
tion of all normal military com-
munications facilities in the very carly
stages of the war, foresight that later
proved to be correct in every detail.

The very first day of the battle for
Manila saw all normal communication
installations of the Army and Navy
completely wiped out. Space, power
and antenna limitations imposed by
the concrete-lined tunnels on Cor-
regidor restricted emergency station
transmitters to relatively small and
low-powered apparatus, including
one shiny new Collins radio called a
TCC.

As General Douglas MacArthur
made his famous “I shall return”
statement before evacuating the is-
land, allied forces retreated into the
tunnels of Fort Mills in a final attempt
to ward off the advancing Japanese
forces.

After considerable experimenting,
the remaining radiomen rigged an
antenna with feeders that ran more
than 100 feet before leaving the tun-
nel and turning down the hillside.

“Any radioman, viewing our weird
installation, would have been con-
vinced that we would be fortunate to
get a signal across Manila Bay. Such,
however, was not the case. The an-
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tenna system worked pertectly, even
during bombing and bombardments
when the antenna would be down or
cut; our signal was not interrupted
and we continued to put a strength
five signal into Honolulu, many
thousands of miles away,” Lt. Comdr.
C. A. Walruff later wrote:

“The most amazing part of the
whole story is that the Collins TCC,
which we all considered as very
pretty in its nice enamel cabinet, very
fancy with its telephone dial frequen-
cy shifting system, but probably not
very rugged, turned out to be the
most successful of all the apparatus
available in the Far East. After our
main radio station at Cavite was dc-
stroyed, the tunnel station on Cor-
regidor took over all circuits, and the
TCC was found to be the only trans-
mitter which would work Honolulu.
From that day on, until many hours
after Corregidor had actually sur-
rendered, every word that reached
the United States from China, the
Philippines, Singapore, Java and from
our Asiatic Fleet was poured into
Honolulu by the little Collins TCC
(one-kilowatt) transmitter, keyed by
high speed automatic equipment.

“The Collins transmitter main-
tained overseas communications for
the Commander-in-Chief of the Amer-
ican, British and Dutch Naval forces
and for the Army, as well as oc-
casionally participating in the broad-
cast schedules for our submarine
forces, which were even then causing
tremendous losses for the Japs.

“It was not until after Java had
fallen, and our forces had retreated to
southwest Australia, that this tremen-
dous responsibility was lifted from
the brightly enameled frame of the
very reliable, high-performance Col-
lins TCC.”
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{ipper

A rotating direction finder was o
top secret project at Collins during
the war, and was used to locete
German submearines.

lLower
Large five-kilowatt (cie) trans-

mitters were huilt for the 7.8, Nacy.

The radios. called the TDO andd
TOIL, are showr being tested i
My, 1044

Another Collins contribution during the war was a high
frequency direction finder. A rotating beam-mounted loop
antenna system, it played a key role in locating enemy sub-
marines, particularly in the Atlantic. Collins tested this equip-
ment in a two-story wooden Dblockhouse building nick-
named Fort Dearborn. At the time, the project was so secret
that the doors of the assembly area were kept locked and ad-
mittance was granted to only a few employees who had been
thoroughly investigated by the FBI. The direction finder was
developed by cngincers Gilbert Oberweiser, Willard Heath
and Dale McCoy. Over a hundred of the units were made at
Collins for the Navy.

Collins also built combination transmitters and receivers
for mobile use during the war, and its large and powerful
transmitters were uscd at Navy shore stations, air bases and
army headquarters in all theaters of operation. It was via Col-
lins transmitters aboard the U.S.S. Missouri in Tokyo Bay that
the V-] Day surrender ceremonies were heard throughout
the world.

Tremendous growth

When Collins Radio Company received the first orders for
military radios in 1940, total employment was approximately
150. Many of the production workers were ham radio opera-
tors who had been attracted by the reputation of Collins
equipment.

Company lcaders realized that new government orders
meant Collins would have to undertake a large expansion
program to mect the requirements of the contracts.

The company also took a hard look at its long-term pros-
pects, realizing that the electronics industry was about to
branch into many new fields. In 1941, chief engincer Morgan
Craft began a selective search for top voung cngineers who
could lav a foundation for future growth. Of the approxi-
mately 15 who werve hired, many made significant contribu-
tions to Collins Radio, and later, other firms.

Included in the Collins “*Class of '41" were William Ander-
son, Robert Cox, Meclvin Doelz, Mike Fitzgerald, Richard
Mayv, John Nvquist, Ernie Pappenfus, Ross Pyvle, John Sher-
wood and others.

On Nov. 4, 1940, the articles of incorporation were
amcended to increase the authorized capital stock from 250
shares to 1,000 shares of common stock. To provide funds to
undertake expansion plans, the company took a mortgage of
$100,000 on its real and personal property.

In the fall of 1940, construction of a new 52,000-square-
foot plant started on a 26-acre tract between 32nd and 35th
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Streets N.E. in Cedar Rapids. The area was formerly a
swampy pasture on the edge of town. Residential
neighborhoods extended northward to about 29th Street at
the time of the initial construction.

By January, 1941, many of the company's departments
had moved out of the facilities at 2920 First Avenue and into
the new 35th Street plant. Six months later a second con-
struction project — an addition to the plant on the south and
east sides which would more than double the size of the
building — was announced. The $500,000 structure was
built under an emergency plant facilities contract, with the
U.S. government to reimburse Collins for the cost of the
addition.

The last pieces of furniture for the new enginecring areas
and machinery for the factory area were being moved into
place as word of the Japanese attack on Pearl Harbor reached
the mainland.

The growth of Collins Radio suddenly began to mush-
room. There was a war on, and the patriotic call went out
across the country. Those who couldn’t serve in the armed
forces were expected to contribute at home, and for many
that meant work in 4 war plant. Because of the radios built
for all branches of the military, Collins became the largest
war plant in Cedar Rapids. Amateur and commercial product
lines were shut down, and all efforts were channeled into
military equipment. Men who never intended to be super-
visors found themselves heading large groups of workers.
Thev had to learn by trial and error because there were no
management courses in the early months of the war.
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Aboee

Floor specce of the Meaiine Plant was
doublecd during the fall of 1941
when additions were built on the
sorth and cast sicdes. This ricw
Jaces northuest.

Right

Maodel shap operators weie fully
cquipped for all types of precision
HWOrk.

On December 22, 1941, the production requirements
forced the company to cancel all lcaves of absence during
the holicday scason. Operation on Christmas Day was “‘re-
stricted™ but not shut down completely for both office and
factory workers.

More workers were hired in attempts to keep up with the
increasing production quotas of the military, and vacations
were cancelled.

Out of necessity, the company developed written pro-
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cedures to assure uniformity for all aspects of production.
There simply weren't enough instructors to go around to
train new people by word-of-mouth, as had been the pre-war
practice.

In February, 1942, the first women production workers
were hired at Collins. A memo dated January 22, 1942 at-
tempted to assure the male workers: “"There will be no re-
placement of present male employees by women.” Women
of all ages helped fabricate and assemble radio equipment.

At first the women were stationed in a special area separate
from the men — “‘penned up,”” as one emplovec recalls, *'so
they wouldn’t be harassed by those nasty men.”” When man-
agement felt women and men could work side by side,

44

www americanradiohistorv com

Upper
Engincering lab at the Third Ntreel
building. 19453.

Lower

Some lab operations. such ds
receiver testing. vequired screcnod-
i rooms 1o eliminate inlerference.
August, 1942,
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ART-13 dvill press section. April
1944, The bealth message on the
poster above the wonian al {eft
states Coughs and sneezes spreced
diseases. plecase the Germans. dand
fapaneses!”

restrictions on working areas for women were lifted. By the
time the war production reached its peak in 1944, more than
half the Collins assembly workers were women. To encour-
age more to apply, 4 short shift practice was adopted so
houscwives could work from 6:30 p.m. to 10:30 p.m.

Two women were hired as matrons for the women factory
workers. Isabell Duncan and Luella Chapman assisted the
women 4t the plant and handed out smocks for them to wear
over their clothes.

Milo Soukup, a foreman during the war, recalled one
morning when five girls from the Amana Colonies (a
disbanded German ethnic society near Cedar Rapids) re-
ported for work in his department. ‘I never saw five girls
that worked as hard. We always asked the personnel office if
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Assembly area for (he TCS radio,
This vicw was taken from the novth
enc of Main Plant in October,
1944,

they had any more from the Amanas.

“It wasn’t unusual for 18 new employees to be brought in-
to a department twice a week,”” said Soukup. ““We were told
to put them to work. We were glad to have them, because
other industries were also competing for people. We seemed
to get good quality workers because they were screened by
the personnel department.”

In January, 1942, Madge Taylor (Nabholtz) and Ruby
MacArthur (Pyle) were hired as the first registered nurses at
the company. A third nurse, Clela Dugan, was hired later that
year.

Each day more workers were brought in from the sur-
rounding area and put to work, some commuting as far as 60
miles one way. In the early days of tire and gasoline ration-
ing, the personnel office set up a transportation department
to make sure war plant employees received their allocations
to get to work. The company’s transportation director,
Lucille Horner, arranged car pool rides for 1,644 persons in
393 vehicles. The average number of passengers per car was
4.2, the highest occupancy rate in the state.

The first copies of a new company publication, Collins
Column were mailed in May, 1943, The newsletter, edited by
Marian Kimball, was designed to be a morale booster for
employees serving in the military.

A new cafeteria was constructed south of the 35th Street
building, which by then had come to be called the Main
Plant. Opened on Sept. 6, 1944, the cafeteria had seating
capacity for 488 persons. An outside company managed the
cafeteria.

Collins also worked closely with Cedar Rapids City Lines
bus company to schedule routes to the many Collins Radio
plants. (See accompanying story.)

The physical separation of the departments made an elab-
orate telephone system necessary. Three complete ex-
changes were installed, each large enough to serve an
average-size lowa town.

Despite the hardships of rationing and long work days,
morale during the war was excellent.

“The workers all felt they were part of the war effort,”
Soukup said. “There was no dissention, no complaints. It
was 4 time of nice cooperative effort. It was all our job, not
the other guy’s problem.”

Soukup pointed out, however, that the average person on
the line during World War 1I probably didn’t understand
everything about the products he or she was building.

“One pcrson was asked by a plant visitor what she was
working on. She replied that she couldn’t tell because it was
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{pper

Collins employees who shared the
ricle (o work durving the war had
the highest per-vebicle occupancy
rate (n o the state of lowa. One of the
more crowded vebicles was a panel
truck driven by Tow Holland of Tn-
dependence. Pictured from lefl:
Holland: Marjorie Hollowey, Rulh
Willer. Flovd Holloway. Ira
Wheeler. Keith Keinedy, Homer
Kennedy. Leo Rogers, Don
Holloway and Howard Weigand.
all of Center Point: LaMar Guern-
sey of Urbana: and Sherman
Hovey, Harley Dingstey. Walter
Scolt and Guy Beatty of In-
dependence

e S e
TSRS
. - ot

Mictddic
The new employee cafeteric near
the Main Plant. September 944,

Lotwer

Interior of the new cafeleria. Ac-
cording to the menn posted on the
wall. the plate hinch of pot roast
and noodles, mashed potatoes or
beels. plus breac and bigtier cost a
total of 40 cents.
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a ‘military secret.” Actually it wasn’t a military secret, but our
attitude was that we had a job to do and we did it. What the
product did, well, that was up to the engineers.”

The dedication to the war effort was recognized by the
military when Collins Radio Company was awarded the
coveted Army-Navy “E” emblem. On Sept. 19, 1942, 4,000
persons gathered on the front lawn of Main Plant to watch
William Willson and Alice Rindcrknecht accept the pennant
on behalf of Collins Radio employees from Brig. Gen.
Charles Grahl, state director for selective services. Standing
in a special reserved section facing the platform were family
members and the 1,200 employees of Collins Radio.

Uppier

To celebreate mecting the Decenbher,
1943 quaota in the ART-13 assembly
area. employees decorated the
1.500th racdio with vibbons. hner
Koebu. superintendent of the de-
partment. wore o ribhon on bis
bead for the photograph. Standing
behind the 15007 sign is Arvthur
Collins. and to Collins™ left (s [0 W
CSUT Dayhoff. procdiction super-
intendent.

lower

The Collins Radio acconnting de-
§

pariment. December 31, 1943,
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“Our job is to provide our full share of the lightning-fast
radio couriers which will carry vital dispatches, commands,
and reports to and from the growing thousands of ships and
airplanes fighting a tremendous war extending over the en-
tire world,” Arthur Collins said in a speech to the crowd.
“To do this job each one of us must increasce his skill, im-
prove his workmanship, speed his hands, and sharpen his
wits. We must not only do the work at hand, but also
prepare ourselves for many new problems to come.”

Because of continued improvements in production, the
company’s “E’" emblem award was renewed five times.

Employment numbers grew to keep pace with rising
quotas, until a wartime peak of 3,332 was rcached on July
15, 1945. As the summer progressed, it became apparent that
the Allies would be victorious. Victory in Europe was ftol-
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Lpper

Phil Feans and John Grabi i the
chemical laboratory. The lab. a
group of test personnel. cod
assenthly lines were located 0 the
basenient of the Shrine Tempie.
April 1944,

Lawer
Payroll department at the Thivd
Street building, 1045,
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During the height of wartime produc-
tion at Collins Radio Company, pro-
duction lines swelled with new em-
ployees. In line with the growing
national labor movement, union or-
ganizing began at the plant.

In-February, 1943, the company
signed an agreement with an organi-
zation called the Collins Radio
Emplovees Association (CREA). The
contract included provisions for treat-
ment of grievances, working condi-
tions, negotiations, seniofity rights
and privileges, vacation policy and a
bracket pay system.

But in May of that vear the Amer-
ican Federation of Labor (AFL) and
the Congress of Industrial Organi-
zations (CIO) filed separate com-
plaints, charging that the CREA was
not a legal collective bargaining unit.

The National Labor Relations Board
agreed. The NLRB ruled that because
of the rapid expansion of the com-
pany during the previous two years,
many organizers of the CREA had
been made supervisors at the time of
the contract. Therefore the CREA was
ruled to be a *‘company-dominated”’
union, and NLRB recognition was
withdrawn.

An election was held August 3,
1943, for production and main-
tenance employees to choose a new
collective bargaining unit.

The results: International
Brotherhood of Electrical Workers
(affiliated with the AFL), 1,095; Radio
Union, 717; Collins Radio Union, 57,
and “‘no union’’ votes, 92.

The first officers elected for Local
1362 of the I.LB.E.W. were, Bernard
Rankin, president; John Lyons, vice
president; Abe Mashman, first in-
spector; Lois Wallace, recording
secretary; Edwin Pitts, treasurer;
Frank Ross, financial secretary; Joe
Buresch, foreman; and John Mitch,
second inspector.

The first contract was negotiated
October 11, 1943. The agreement
raised the base wage to 57 cents and
the maximum to $1.65 per hour, from
the previous marks of 45 cents and
$1.20, respectively. Equal pay was
established for men and women do-

ing the same job.

A steward system was provided to
handle grievances, and holiday and
vacation benefits were included in
the contract.

In 1947, the AFL and the CIO
joined to form a new national
organization, the AFL-CIO.

A pension plan for bargaining units
employees was negotiated in 1949,

Local 1362 grew from 68 members
10 448 by 1948, and reached a peak of
6,500 in 1967,

In October, 1967, a labor dispute,
primarily over wages, caused a strike
by Local 1362 which lasted 16 days.
In May, 1976, another strike, prin-
cipally over cost-of-living increases,
lasted 29 days.

Past Local 1362 presidents: Bernie
Rankin, Abe Mashman, Joe Frycek,
Wayne Disterhoff, Louis Schlatter-
back, W. D. Neff, Toby Arnold, Jerry
Beer, Pete Jurgim, Craig Hoepner and
Pat Marshall (present). Past business
managers: John Lyon, Paul Anderson,
Al Meier, John Hunter, Doug Heiden,
Gary Heald, and Norm Sterzenbach
(present).

Two other unions also represent
workers at the Collins Divisions in
Ccedar Rapids.

Teamsters Local No. 238, a general
local union with about 4,000 mem-
bers, first represented employees in
the data processing group in 1964. At
that time there were 164 employees
in the unit. Some of the early
members were Vern Johnson, Ella
Holland, Gene Poppe, George
Abodeely, Jobie Atwater, and Carl
Garrels. During the late 1960s Collins
tape librarians and distribution clerks
voted to become part of the unit. In
1974, the data conversion operators
also joined.

The charter organizing a security
guard union was signed January 12,
1945. The International Brotherhood
of Electrical Workers Local 1429
elected Paul Walshire as its first presi-
dent. Succeeding presidents were: Mar-
vin Kuba, Harry B. Hall, Everett Free-
man, Don Crowley, Robert Schoon,
Al Herman, and Carolyn Duffy.
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The war years

lowed by victory over Japan, and Collins emplovees

celebrated.

When all was tallied, wartime contracts at Collins totaled
$110 million, including $46.5 million in fiscal year 1943-44.
But because of tight government pricing controls, the profit
margin for the work was relatively small — a scant 0.4 per-
cent.

The dollar figures only partially indicate the significance of

the company’s wartime achievement. Since all the products
were of its own design and development, Collins assisted
several other companies in the production of Collins-
designed military equipment during late stages of the war.

There was also the ultimate human contribution made by
four Collins employees in the armed forces who were Killed
in action during the war.

Pvt. Denver Baxter: October 9, 1943.
Capt. Patrick Casey: March 5, 1944.

Lt. Melvin Forey: June 8, 1944.

Cpl. Leonard Modracek: June 14, 1944.

The men’s names were given special positions on a large
plaque, which hung at the Main Plant, listing all Collins
employees who served in the armed forces during the war.

Another loss felt by the company was the death of M. H.
Collins, vice president, in April, 1943, at the age of 04.
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Packed (ransmritiers cieaiting ship-
ment o the Neary. May 1944,

Lotcer

An honor roll. which listed the
ncomes of Collins employees who
served in ithe armed jorces during
the war, was placed neay the east
cutrance at the Main Plant, Stand-
ing next to the plague is Tim

O Brien. chiel fire guard for
Collins.
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By 1943, Collins had leased nearly every
available building in Cedar Rapids. The
government required many of the busi-
nesses which owned the buildings to
cut back activities if they were not in-
volved in war production. At one point,
Collins had departments in 23 leased
buildings.

Some of the buildings had unique
characteristics which had a lasting im-
pression on the people who worked
there. The large Shrine Temple, for ex-
ample, housed the Autotune assembly in
its basement and a roller skating rink on
the first floor. Mary Henningson said she
clearly remembers how the music of the
roller rink above the assembly area filled
the building as the night shift worked to
meet quotas.
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The Sbrine Temple. at the
corner of A Avenue and Gth
Street N E., was wartime
home for the chemistry lab,
test equipmennt design and das-
sembly, and Autotune ds-
sembly. The building was also
used as a National Gueard
armory.

Lower

Calder's Van and Storage
building on A Avenue was
used as a warehouse.
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Upper

The Midland building was the
location of sheet metal and
Sfinishing departments for Col-
lins Radio.

Middle

The Smulekoff building
boused Collins’ spare parts
department.

Lower

The Chandler Company
buildings were used as
warehouses.
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Upper
Assembly area in the Shrine
Temple. April 1944.

Lower

Receiving and inspection
departments were boused in
the Wagner building.
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Post-war restructuring

he end of the war brought
drastic changes to Collins Radio Company.

During the previous four years the company had only one
customer — Uncle Sam. With the war over, military con-
tracts were cancelled or reduced. Of the original $47 million
in orders on the company’s books on july 31, 1945, $15
million remained after contract terminations and reductions.
The remaining backlog represented advanced design pro-
grams requested by the military.

War contracts were terminated, and that meant physical
conversion of the company’s plant facilities for peacetime
operation, accompanied by large-scale cutbacks in the work
force. The company needed time to adjust to manufacture
new product lines, and employees had to retrain.

Among the other war plants in Cedar Rapids, not all were
as critically affected by the government contract cancella-
tions. An August 17, 1945, Cedar Rapids Gazette story sum-
marized the condition of local industries. At Century
Engineering, two-thirds of the government contracts were
cancelled. Cherry-Burrell quickly converted to peacetime
production, and advertised for machinists and sheet metal
workers. Quaker Oats continued to supply military pro-
visions, but was anxious to resume its civilian business. At
the Wilson and Company packing plant, no drop in employ-
ment occurred because the demand for meat increased after
the war. Demand for highway construction equipment kept
Iowa Manufacturing and Iowa Steel employment levels high.
Similar stories were told for Link-Belt Speeder, Turner Com-
pany, National Oats, Penick and Ford, Freuhauf Trailer, and
LaPlant-Choate. Employment levels at most of Cedar Rapids’
factories remained high, primarily due to the nature of their
businesses, and also because most had been able to continue
producing and selling commercial goods during the war.

At Collins, however, the story was different. Production
had becn completely dedicated to the armed forces.

In August, 1945, Collins Radio announced a temporary
five-day layoff of all production departments as management
struggled to determine future employment needs. All leases
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Post-war restructuring

for space no longer necessary for operations were ter-
minated.

One week later Robert Gates, company vice president, an-
nounced that within 30 days 2,000 employees would return
to work, with the remaining 1,000 to be laid off for an ex-
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