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NOTE: Trades, firms, and corporations
are named in this publication to provide
the reader with a historically accurate
and reasonably comprehensive account of
the history of electronic communication
in the Forest Service, with emphasis on
radio development and applicaton. No
endorsement by the U.S. Department of
Agriculture of any product or service

is intended.
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Preface

A significant advance in electronic
communication in the Nation's publicly
owned forests began early in 1905
shortly after President Theodore
Roosevelt signed the act transferring
responsibilities for our Federal forest
reserves from the General Land Office,
U.S. Department of the Interior, to the
newly established Forest Service in the
U.S. Department of Agriculture. Most of
the telephone circuits, transportation
schemes, and equipment installed by the
Forest Service for its use in the field
were copied from or patterned after
those of the American Telephone and
Telegraph Co. (A. T. & T.) or its sub-
sidiaries or purchased from them. The
unique contribution made by the Forest
Service to the field of electronic
communications began in 1928 when a
professional forester near Missoula,
Mont., demonstrated his homemade wire-
less transmitter-receiver to the Chief
Forester and members of his staff. The
demonstration led to establishment of
the Forest Service Radio Laboratory in
Portland, Ore. For the next 20 years,

a small, dedicated, and talented coterie,
with no more than amateur radio back-
grounds, designed highly effective port-
able radio sets for the use of personnel
on the National Forest firelines. This
history is primarily a record of those
accomplishments.

This study was funded by the History
Section of the Forest Service in 1977.
The contract was awarded to the Denver
Research Institute, University of Denver,
for which I was electronics analyst. I
became the principal investigator. My
tape-recorded interviews captured the
voices of many who took a direct and
prominent part in the growth of radio

in the agency so that their recollec-
tions could become part of the histori-
cal record. without their reminiscences,
it would have been difficult for me to
reflect properly upon their hopes and
aspirations as they contributed to

radio science.

The web of history can be analyzed
and described in many ways. In this
case, the History Section staff and

I decided that the text should follow
a narrative, chronological style, with
a minimum of technical language. Many
photographs from the Forest Service
Electronics Center, as well as. the.
Service's numbered collections in its
Washington Office and the National
Archives, were selected to enliven the
text. Photographs of sets, schematic
drawings, and specifications are in-
cluded in Appendix I for those inter-
ested in tracing the use or evolution
of radio circuitry.

Readers may order National Archives
photos from the Still Picture Branch,
Audiovisual Archives Division, National
Archives, General Services Administration
(GSA) , Washington, D.C. 20408. Ask for
GSA Form 6797 with the latest wvalid

price list; prices change each year on
October 1. An advance payment made out
to the Cashier, National Archives, GSA,
must accompany the order.

Requests for prints of photos still held
by the Forest Service should be sent to
the History Section, Forest Service,
U.S. Department of Agriculture, P. O.
Box 2417, Washington, D.C. 20013.

Please note that whenever an explanation
of technical matters was necessary, I
made this brief. I also adopted the
convention of using current terminology
for frequency, that is hertz (Hz), and
frequency bands throughout the text.
where direct quotations are used that
include the older classification system,
T have immediately bracketed the modern
designation inside the quote (i.e., uhf
/vhf/). Similarly, 100-meter and 10-
meter designations are used in the
generic sense to indicate a range of
frequencies on either side of 3 mega-
hertz (MHz) and 30 MHz, respectively.
This is an attempt to make the text
more understandable for less techni-
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cally informed readers who are unfamil-
iar with the mathematics of wavelength.

Eight former telecommunication special-
ists of the Forest Service consented
to review the preliminary manuscript,
primarily for errors of omission or
commission. They are Harold K. Lawson,
Gaylord A. Knight, Logan M. Belleville,
W. Foy Squibb, Guy V. Wood, Francis W.
Woods, W. Frederick Biggerstaff, and
William B. Morton. I greatly appre-
ciate their help. Any shortcomings
that may remain in the text are my
responsibility.

I am also indebted to others. Fred P.
Venditti and Dale A. Steffen of the
Denver Research Institute, the contrac-
toF, provided continuous support for
this project. David A, Clary, former
Head, History Section, Forest Service;
DF' Dennis M. Roth, who succeeded
hlm;'and Frank J. Harmon, also of that
section, were of much assistance. Dr.
Harold Pinkett and Helen Ulibarri,
both.formerly of the National Archives,
Was§1ngton, D.C., and the staff at the
National Archives and Records Center,
Seattle, Wash., greatly facilitated

my search for record materials. Kay

vi

Freeman, photographer of the Denver
Research Institute, reproduced many

of the pictures from the collection of
the Forest Service Electronics Center.
Her work was consistently of the highest
quality. William "Mac" McAninch, drafts-
man, also of the institute, provided the
1930-1948 Forest Service radio develop-
ment/time chart for Appendix I.

Gaylord A. Knight provided the primary
motivation for "the radio project," that
culminated in this publication, for more
than a decade. In his honor, I have
contributed all gathered research
materials to the Forest Service to be
retained, in whole, as the Gaylord A.
Knight Collection.

I consider it most appropriate to
dedicate this book to the radio pioneers
of the Forest Service who did so much

to advance the art and science of this
medium. I am impelled also to acknowl-
edge the dedicated help of my wife,
Marilyn, who tolerated for many months
an itinerant lifestyle, checkbooks
lacking substance, and endless pages

of typing and retyping.

Gary Craven Gray



Introduction

To the throngs of eager immigrant settlers
and their descendants who moved ever west-
ward in search of new land during the
first years of this Nation, America's
vast stretches of forest cover appeared
endless and inexhaustible. To many,

the forests were obstacles to be re-
moved, and soon the lumberman's axe,
farmer's plow, and cattleman's herds
transformed the landscape. East of

the Mississippi River, most of the
forests were burned--to provide fuel

and to clear land for farming. They
also provided the wood to build homes,
shops, factories, and farm buildings,

as well as the furniture, tools, boats,
carriages, and wagons of the fast-
growing Nation. Where trees were cut
for lumber, most of the wood was

wasted, with competition among logging
companies hastening the process and
leaving markets glutted. As the pop-
ulation grew, the demands for wood,
grain, meat, and milk accelerated. The
occasional warning voices raised against
the reckless removal of forest cover
went unheeded for many years. Finally,
however, toward the end of the 19th
century, the widespread destruction
wreaked in the East could no longer be
ignored, and Congress took action before
all the enormous forests of the West
could be similarly mistreated.

In 1891, therefore, Congress authorized
the President to create and set aside
forest reserves from the vast remaining
acreage of public lands, nearly all in
the numerous mountain ranges of the West,
in order to preserve their valuable
timber and water resources. A few scat-
tered remnants in the East were reserved
under this law. Six years later, Congress
directed the Secretary of the Interior
to protect and regulate the occupancy
and use of these reserved lands and the
sale of timber thereon. Then, in 1905,
Congress transferred the 60 existing
reserves, then containing 56 million
acres, from the stewardship of the
General Land Office, U.S. Department

of the Interior, to that of the U.S.
Department of Agriculture. The Secretary
of Agriculture created the Forest Service
in the Bureau of Forestry to manage the
reserves. The entire Bureau then became
the Forest Service. 1In 1907, the re-
serves were renamed National Forests to
emphasize that they were to be managed

to insure a steady supply of various
minerals and a continuous yield of all
renewable resources for the benefit of
all the people.

Conservation through wise use of forest
land became the watchword of the Forest
Service, which pursued its mission with
dedication and zeal. Early guidance and
impetus were provided by the first Chief
Forester of the expanded agency, Gifford
Pinchot, and the Agriculture Secretary,
James Wilson, with the strong support of
President Theodore Roosevelt. To insure
prompt action and due consideration of
local interests--the concept characteris-
tic to this day of Forest Service adminis-
tration--a major decentralization program
established six western Districts (now
called Regions) in December 1908, each
with a high degree of autonomy and
delegated authority. Separate Regions
for the rest of the country developed
gradually after passage of the Weeks

Law of 1911.

Meanwhile, the Forest Service had
established the positons of District
(Regional) Foresters and staffs, Forest
supervisors and staffs, District Rangers
and assistants, and Forest Guards to over-
see the National Forests. These people
dealt with the wood products, fire pro-
tection, mining, ranching, water supply,
power, transportation, communication, and
later the recreation and wildlife inter-
ests of the Forests. They provided lead-
ership for fire crews during the hazard-
ous hot, dry season. In 1907, shortly
after he approved the first uniform,
Pinchot described the requirements for
District Rangers and Forest Guards in a
circular seeking applicants:
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Figure 1. Map of United States showing the National Forests and the Regions of the
National Forest System, Forest Service, U.S. Department of Agriculture. (Forest
Service photo, Engineering Staff)

The Rangers are the men who live in the Forests, oftin 1nt
carry out the work on the ground. localities far fromlsettT}t-_:r:en
They are directly under the and sources of :;11132 zo core care
Supervisor. They must thorough- Ranggr must be g ooy
ly know the country, its condi- of hlmse]..f and g]'.i'ons- build
tions, and its people. They very trying conditi 4
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trails and fight fire without constitution. It means the

losing his head. He must know a
good deal about the timber of
the country and how to estimate
it; he must be familiar with
lumbering and the sawmill busi-
ness, the handling of livestock,
mining, and the land laws. All
this requires a very vigorous

hardest kind of physical work
from beginning to end. It is
not a job for those seeking
health or light outdoor work.
Rangers are now paid from $900
to $1,500 a year. They have to
furnish and feed their own
horses. The Government builds




them cabins to live in and fences
pastures to keep their stock in.

The duties of Guards are similar
to those of Rangers, but they

are usually temporary men on duty
during the summer only, to assist
in fire patrol and construction
work. They are paid at the rate
of from $720 to $900 a year.l

Fire control became the number one pri-
ority of the "men in green," as they
were sometimes called. (The uniform,
including wide-brimmed hat, jacket,
trousers or breeches, and boots, varied
in style and color over the years from
olive green to forest green to bronze
green and then to a combination of
forest and Sage green.) Each season,
e§tra guards and "smokechasers" were
hired to scout the National Forests in
search of telltale wisps of smoke.

Upon sighting a fire, these men took off
on foot, horseback, railroad speeder

Or motor vehicle; they knew that minutes
c9u1d make the difference between a
light burn and a major conflagration.

In exceptionally dry years, electrical
stoms set off roaring infernos in
parched timber. These fires consumed
thou;ands of acres, with winds often
fanning the flames to hurricane speeds.
Numerous towns in the pPaths of these
fiery holocausts were destroyed, with
scores of lives and millions of dollars
lost. The Rangers lived and worked in
the forest and with the local people.
They came to look on firefighting not
only as a battle to preserve the
Forests' natural wealth and beauty,

but also as insurance of the continuity
and growth of their communities and

the safety of their families and friends.

Firefighting, with its physical and
emotional strains, became a war of good
against evil that required total commit-

ment without thought of clothing filthy
with soot, soil, and sweat; hours worked;
bodies exhausted; eyes and lungs aching
from smoke; skin burned by flying embers;
or bellies frequently empty and growling.
Often unable to determine changes in

wind direction or fire speed in time,

and without rapid communication with
people at better vantage points, fire
crews could unknowingly place themselves
in critical situations. If they did not
find an outlet, a body of water, a cave,
or a natural barrier, their charred
remains would be located days later

by searchers.

Recalling his experiences during his
39~-year tenure as Forest Ranger,

Forest Supervisor, and Regional Fire
Control Officer, Elers Koch, long
associated with Region 1, wrote in 1944,
"The 1910, 1917, 1926, 1929 and 1931
fire seasons each have a character of
their own, and in each year there are
individual fire campaigns which the
forester remembers as the soldier recalls
the separate engagements of the war."

The relationship between man and nature
is highly personal and complex, and
becomes more intense in the presence of
extreme danger. The manner in which
each individual chooses to perceive

of his or her role under such circum-
stances takes on its own unique charac-
ter. Walter Donaldson conveyed his
feelings in his remembrances of a long
career in Region 1l:

The years of our lives go
swiftly by and, from where

I sit, the sun is approaching
the western horizon and I can
see the Everlasting Twilight.
The 0l1d Man with the whiskers
and scythe is standing in the
shadows, just waiting for my
number to come up, when I will
be on my way to the place
where Forest Rangers will no
longer fight forest fires.3



The task of administering and protecting
the National Forests was complicated by
increasing and often conflicting pres-
sures from logging companies, ranchers,
miners, hunters, campers, and the general
public. The steady growth of timber
sales meant that Rangers were constantly
involved in estimating the volume and
areas of timber open to harvest;

marking sale boundaries; checking
compliance during cutting; authorizing
and building roads and trails into
remote areas; following up harvests

to insure that timber residue, or

slash, was burned in an approved, safe
manner; and seeing if new growth was
satisfactory.

Issuing forest grazing permits was also
an important part of the Ranger's job.
Millions of acres of grass and browse
were included within the boundaries

of the National Forests. For nominal
fees, cattlemen and sheepmen who
qualified under the regulations were
able to graze their stock beyond the
property lines of their ranches, and
thus enlarge their herds. A renewable
pemit, adjusted annually, was based
on the Ranger's estimate of the number
of livestock that could graze in an
area without serious damage to soil,
streams, and regrowth. Rangers spent
many days each season riding the range
to insure compliance.

With the fast growth of automobiles,
leisure time, and income after World
War I, providing camping facilities
became a major function of the National
Forests. The general public began to
demand more roads, trails, fireplaces,
picnic tables, and sanitary facilities
in the National Forests. Unfortunately,
many campers damaged the camping areas
by overusing the axe and allowing their
fires to escape. Although the Forest
Service warned that "persons who start
fires intentionally or through care-
lessness will be prosecuted to the full
extent of the law,"3 violators were

hard to catch and harder to convict.
Not until the Forest Service humanized
fire prevention through Smokey the Bear
did most of the public begin to be more
careful with fire in the woods. Yet,
even today, stripped-off lower tree
branches, scarred and scorched remnants
of tree groves, and firepits dotting the
campgrounds show that many still abuse
the privileges of camping.

The Forest Service's numerous responsi-
bilities and public contacts over vast
areas with slow transportation made it
clear early that communications were
vital to successful administration of
the Federal forest reserves.

Reference Notes

1. U.S. Department of Agriculture,
Forest Service, The Use of the National
Forests (Washington, D.C.: Government
Printing Office, 1907), p. 33.

2. Elers Xoch, "The Lochsa River Fire,"
Early Days in the Forest Service (Missou-
la, Mont.: U.S. Department of Agriculture,
Forest Service, Region 1, 1944), 1:114.

3. Walter A. Donaldson, "Remembrances,"
Early Days in the Forest Service, 3:55.

4. Forest Service, Use of the National
Forests, p. 31l.







Chapter I

Telephones, Pigeons, Mirrors, Airplanes, and Balloons:

Filling a Need for Communications

...take horses and ride as far as
the Almighty will let you and get
control of the forest fire situa-
tion on as much of the mountain
country as possible. And as to
what you should do first, well,
just get up there as soon as possi-
ble and put them out.

- Instructions to an Early Ranger.l

From the beginning, the Forest Rangers'
great variety of duties and frequent
traveling impelled the Forest Service
to develop good field communications.

It was hard-pressed to handle all the
work, and staff was limited. Communica-
tions could help. Rangers out super-
vising trail-building crews, off on a
timber cruise, or taking herd counts
could be diverted to other urgent tasks
only if they could be contacted readily.
Even their offices, which were usually
the cabins in which they lived, were
often some distance from the nearest
town.

The telephone was the first administra-
tive aid employed by Forest Supervisors
to keep in daily contact with their
Rangers. Although the telephone's
usefulness was limited by the location
of telephone lines, the Forest Service
was quick to adopt this handy tool. The
dictum that "in fire fighting, a minute
may mean millions"? meant that the tele-

phone became "the instrument of salva-
tion."3

It is not certain when the Forest Service
first provided its Rangers with the
telephone. The earliest surviving

record of construction of a line after
the transfer of Forest Reserves to the
Forest Service was on the Siskiyou

Forest Reserve in Oregon in 1905, but
this was completed by a private logging
corporation.4 cCertainly, a Ranger or
Guard would use a local telephone

exchange if available rather than make
an all-day hike. The first Forest
Service-owned telephone line was
constructed in 1906 over a 109-mile
stretch of the Big Horn Forest Reserve
in northern Wyoming. The Weather Bureau,
then also in the Department of Agricul-
ture, supervised the work, and instru-
ments were leased from the Bell Telephone
Co.° To extend its use of the telephone,
the Forest Service developed the

unique practice of entering into

private telephone contracts; the
arrangement was not unlike that of
bartering. It allowed miners,

ranchers, farmers, and logging

Figure 2.
wire and setting poles on the Big Horn
Forest Reserve, northern Wyoming, August
1906, for the first Forest Service

Ranger stringing telephone

telephone line, 109 miles long. (Nation-
al Archives: Record Group 95G-69555)




supervisors living in the hinterland
to obtain free timber for telephone
poles and to build lines across
National Forest lands on the condition
that National Forest officers have
free use of the lines for official
business. 1In turn, the Forest Service
allowed residents to use the Forest
Service telephone lines in exchange
for their services as per diem fire
patrol personnel.

Variations of these agreements were
added over the years. One of the
most'common was connecting Forest
Service outposts to private company
telephone systems and central exchanges.
In sgme remote districts, this might
entail several independent exchanges

?ognected'by Forest Service lines in a
calsy-chain fashion.

One reciprocal
that evolved w
repair,
lines,
use, b

» unwritten practice

as the maintenance,

agd construction of private

which the Forest Service could

perforiegOZESE Ranggrs. Many Rangers

- Chl services because they
gnized the value of keeping in

cl i
°se, friendly contact with the people

Figure 3. Ranggr €arrying telephone
equipment and wire by pack horse along
trail, Snogqualmie Nationa] Forest,
wash., 1911. (NA: 95G~31509a)

living within or along the perimeters
of the National Forests. These efforts
not only increased good will, but also
provided the Forest Service with
additional volunteer staff. The
cooperators might be isolated ranchers,
a clan of mountaineers, or general
store owners at obscure road crossings;
contact with them kept the Ranger in
touch with local activities and served
as the first line of defense against
fire and illegal activities.

The value of these lines for fire-
fighting was easily recognized and

often publicized. Following the disas-
trous 1910 fire season in the Northwest,
Charles J. Buck of District (now Region)
6 in Portland, Ore., who played an
important role in Forest Service commu-
nications and later served as Regional
Forester, wrote an article entitled

B
Y “

;“ \..l./‘

Ranger hanging telephone
insulators on a dead tree, Olympic

National Forest, Wash., April 1921.
(NA:95G-157284)



"How Telephones Saved Lives" for the
Oregon Sunday Journal; it was subsequent-
ly reprinted in American Forestry.

Assigned the task of fire boss, Buck
traveled by train to Medford, Ore.,
where he found seven fires ranging out
of control. Confusion reigned. Immed-
iate reports indicated towns were being
engulfed, crews were being trapped, and
flames were spreading in every direction.
Using 60 miles of Forest Service tele-
phone lines constructed earlier between
various outposts on the old Crater (now
Rogue River) National Forest, and what-
ever private telephones were available,
Buck gathered the latest information
and marshalled his forces where most
needed. "In 24 hours, the situation
was under control," he reported.

"Had messengers been trusted to bring
the news, and other messengers been
necessary to gather up the men and

send them to the fire front, the blaze
might have spread beyond all control."

The telephone was also a morale booster
for Forest Service employees located
miles from any other contact. Bristow
Adams of the Washington Office noted
this in a 1906 article for The

American Telephone Journal. Enforced
isolation, he wrote, often created a
“"terrible nervous strain" on families.

He anticipated that the telephone, as it
already had in rural areas, would go a
long way towards relieving anxiety and
preventing serious emotional disturbances
among field personnel. Adams also believ-
ed that the telephone would help the
lone smokechaser who came upon a fire in
its early stages. A chaser knowing he
had to fight a fire alone might not be
motivated to put out his greatest effort.
But the chaser who could quickly tele-
phone word to a supervisor and then
return to the fire knowing help was on
the way, would "... work harder, longer,
and with less fatigue if he sees relief
or a reward ahead."8

Figure 5. Silhouette of a young woman,
ca. 1918, dramatizes the isolation of
remote fire lookout stations of the
Forest Service on mountain peaks in the
wWest during the early period when many
lookouts did not even have a telephone
link to a Ranger station.
(NA:95G-38785A4)

In general, the technical expertise

to construct a telephone network was
"borrowed" from the American Telephone
and Telegraph Co. (A. T. & T.) and
published, beginning in 1912, in
Instructions for the Building and
Maintenance of Telephone Lines in the
National Forests. Various other hand-
books and trouble books followed. Most
handbooks were replete with specifi-
cations for A. T. & T. transposition
schemes, wiring, insulators, brackets,
and soldering techniques. Adopting
these specifications was usually the
most expeditious means of completing
lines that eventually tied in with A. T.
& T. circuits.

This approach may also have developed

as a result of long-term telephone
agreements with A. T. & T. First signed
in 1915, these leases gave the Forest
Service up to a 50-percent discount




on toll calls if the Service did not Early Forest Service Tree Lines
construct systems in competition with
A. T. & T.?

’ Forest Service modification of standard
A. T. & T. telephone line installation
occurred over the years; many such
changes stemmed from scarce funds or
temporary needs. Dr. H. Barringer Cox,
for example, worked out an early ground-
return line, or single-wire construction,
for Region 5's Santa Barbara (now Los
Padres) National Forest in southern
California. It was a practical and
economical alternative to the more
costly, if quieter, double-line

metallic circuit.l0 Special brackets

and insulators, which proved stronger

= for the numerous lines hung from trees,
Figure 6. Francis Kiefer, Supervisor, also evolved through necessity, and

Ozark National Forest, Ark., receiving a newer lightweight field phones benefit-

telephone message during a fire on ted field personnel, often overburdened
Kitcherside Mountain, 1911. The outdoor by other equipment.

phone box is mounted on a pole at a

lookout site. Also see phone closeup, If one person gave the Forest Service
figure 7. (NA:95G-52645) telephone systems a unique quality it

was R. B. Adams, telephone engineer in
District (now Region) 1 at Missoula,
Mont. He was known throughout the
Service as "Ring Bell," and early
manuals credit him with several diagrams
and most instructions for tree-line
construction.ll The Telephone Trouble
Book for Region 1 was prepared by Ring
Bell in 1923 and expanded for all the
Forest Service in 1925. Two of

Adams' most significant technical
contributions were the design of a hand-
held, portable phone, that could be
clipped on the telephone line, as well
as a "howler" that notified far-flung
crews that someone was trying to get
through to them. 13

Figure 7. Heavy, very rugged cast-iron

telephone box used at exposed permanent Another Forest Service telephone engineer
field locations, such as lookout points, of some note was Clay M. Allen of Dis-
in the early days of the Forest Service. trict (now Region) 6. Although he

received less publicity than Adams, he
was often consulted on telephone improve-
ments and changes. One of his technical
contributions was a vine maple telephone
bracket that held the line away from the

This Western Electric Co. model labeled
Mine Type, was made for use in mines and
was resistant to explosions and
vandalism. (Forest Service photo,
History Section)
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tree and prevented crippling loss of
current during wet weather. This device
was so strong that a technician could
suspend his entire weight from the
installed bracket.

The telephone was an extremely useful
and welcome tool, but it had several
inherent disadvantages. The most
obvious limitation was that it could be
used only where lines had been installed.
Temporary lines could be constructed in
an emergency, but the process was time-
consuming, costly, and not always
effective. 1In addition, it was uneco-
nomical to construct telephone lines to
the many remote areas secluded behind
miles of rugged terrain. Lines might
burn down at the most inopportune time,
such as when a fire was being fought.
These limitations greatly encouraged
the study of reliable alternatives.

The Forest Service borrowed communi-
cation techniques from other Govern-
ment agencies. It picked up the idea
of using carrier, or homing, pigeons
from the Navy. Tests recorded flights
of 600 miles a day. Pigeons were bound
to be effective in mountainous regions
where travel was difficult, and during
the 1919 fire season in Oregon, limited
attempts to convey messages from fire-
lines to headquarters were successful.
Encouraged, Forest Service officials
arranged with the Navy for more pigeons
and equipment in 1920.14

Tests with carrier pigeons continued

in Idaho during 1921 with equally
impressive results. In one case,

a bird was carried by pack horse into

a remote area, kept overnight, and
released the next day. Within 30
minutes, the pigeon was back at its
cote after covering 18 miles of

rugged terrain. In another instance,

a Ranger took two birds to the scene of
a fire and released one to call for
help. Then, when the crew successfully
brought the blaze under control, the

Howler Signaling-Telephone Hand Set

Mo 1€ Hontes

| N 1eeA Hand %ot with Battery balf v

Figure 8. Portable telephone handset
and "howler" signaling device, both
designed by R. B. Adams, first Northern
Distric (now Region) telephone engineer.
The handset, first perfected about 1914,
was clipped onto telephone wires for use.
The howler emitted a loud noise to get
the attention of work crews in the
vicinity of a telephone. This photo-
graphic plate appeared in a Forest
Service telephone handbook. (Forest

Service photo, Histor:y Section)

Figure 9. Wooden bracket for Forest
Service field telephone lines, designed
by Clay M. Allen, Pacific Northwest
District (now Region) telephone engineer,
to hold the wire away from the trees

and thus prevent leakage of current,
which would be extensive in the wet
weather so common on the west side

of the Cascade Mountains in that

Region. 1921 photo. (NA:95G-158323)
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other was sent to cancel the call. A
report in the Forestry Kaiman, said,

"As a means of quick and certain communi-
cation with the Ranger out on the fire-
line and headquarters, the carrier pigeon
has no competition." As a result of
such successes, plans were made to place
carrier pigeons at all protective camps
on the Forest by the next season. But
for reasons no longer in the record,

the experiment was quietly dropped.

Carrier pigeon cote used
by the Forest Service on Deschutes
National Forest, central Oregon, ca.

Figure 10.

1920, for fire messages. Though
successfully used on a small scale in
the Northwest from 1919 through 1921,
carrier pigeons were abandoned by the
Forest Service in 1922. (NA:95G-482444)

The Army's use of the heliograph in the
campaign against the Indians in the
Southwest led to more Forest Service
experiments. The heliograph was based
on two mirrors that reflect sunlight,
plus a shutter device that can be
flipped at a tempo resembling the dots
and dashes of the Morse Code. The
Forest Service placed them at remote
stations where lookouts could receive
messages from fire patrols and relay
them, usually by telephone, to head-
quarters.

A major problem was the heliograph's

dependence on sunlight. Heat waves
also often confounded the code by

12

Ranger ready to release
carrier pigeon with a fire message on
Deschutes National Forest, Ore., ca.

Figure 11.

1920. (NA:95G-47460A4)

breaking up the longer dashes into a
series of dots. After experiments
during the 1915 and 1916 fire seasons,
an enterprising Ranger came up with a
new code made up only of dots. This
variation, however, could not be used
between sundown and sunup, or when
electrical storms or heavy smoke
cover shut out the sunlight. Solar
vagaries, one lookout reported, meant
he never got a message through.16

Recalling his experience with the
heliograph, another lookout, Red
Stewart of the Clearwater National
Forest, in Idaho, called it the "in-
vention of the devil." Assigned to
Mallard Peak, a remote location
bordering the St. Joe National Forest,
Stewart explained how the single-tripod
version worked:

You aimed the machines at your
object and adjusted the mirrors



to get the proper sun reflection.
Then, with the shutter, you send
flashes and hope that the other
guy would be alert enough to see
and acknowledge. Then you would
proceed to transmit your message.
In about 2 minutes, you could
almost bet that your receiver
would interrupt your transmission
with the universal signal that
either you were out of focus

(the sun left you) or were behind
a cloud or that you were using
your own code instead of Morse.l”’

The Forestry Kaiman also reported that
the Forest Service experienced '"great
convenience" with the heliograph.18
Stewart, however, related an additional
incident, which probably explains the
demise of this communications tool. 1In
late August 1915, he sighted smoke over
on the St. Joe. After several attempts,
he finally got the attention of the
lookout on Pole Mountain. He keyed:
"Fire on ..., " when he was interrupted
by flashes signalling that he was out of
focus. Realining the heliograph, he got
as far as "Fire...," before clouds
covered his position and shut off trans-
mission. Despite several more attempts,
he got no further than, "Fire on the
north slope of...," when he said to
himself, "To Hell with it!" and set out
to deliver the message on foot, some

13 miles distant.12

Airplane Fire Patrols

In spring 1919, the California District,
R-5 (now the Pacific Southwest Region),
inaugurated airplane patrols, using the
Army pilots, mechanics, and planes that
were in ready supply with the ending

of World War I. At first they patrolled
the Angeles, San Bernardino (then part
of the Angeles), and Cleveland National
Forests in the south; the Eldorado,
Stanislaus, and Tahoe National Forests
in the central Sierras; and associated

~ 't -
2a. /e

Bk D | : ¥ R
Figure 12. Sending messages to and from
lookout points by heliograph. Above,
single tripod type, Klamath National
Forest, northern California, October
1921. Below, double tripod heliographs
in use by the Forest Service on a peak
in the West, ca. 1915.

(NA:95G-159767, 30847A4)
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State and private lands. In August,
the patrols were expanded to cover most
of the remaining major forested areas
of California, the six National Forests
west of the Cascades in Oregon, and
most of the eleven remaining National
Forests. This ambitious Forest Service
venture to improve communications and
early fire detection linked the two
young professions of forestry and
aviation in a lasting partnership that
eventually led to revolutionary develop-
ments in successful, worldwide control
of forest fires.

The air patrol project was undertaken by
the Air Service Branch (later the Army
Air Corps) at the request of the Forest
Service. The impetus came from a meeting
of Coert duBois, District (Regional)
Forester, who had just returned from
military service in France, and Col. Henry
A. "Hap" Arnold, officer in charge of the
Western Division of the Air Service.
Arnold later became Commanding General of
the Army Air Corps. He was enthusiastic,
and Secretary of War Newton Baker quickly
authorized the project on March 24,
Operation plans were approved at a confer-
ence with the Air Service Branch in Wash-
ington on March 27; Albert F. Potter,
Associate Chief, and Alpheus 0. Waha,
Forest Inspector in the Chief's Office,
represented the Forest Service. The
patrols were to be funded mostly by

the Air Service, which would supply its
pilots, mechanics, equipment, fields, and
fuel.

At first, six patrol routes were laid

out. Twice each day during June, July,
and August, six Curtiss JN-4D "Jennies"
(single-engined biplanes) covered 4 to 6
million acres of rough, mountainous
terrain in central and southern California.
This patrol was then replaced and expanded
at the height of the fire season by

eight British DeHaviland biplanes of
longer range covering some 16 million
acres of National Forests and 4 to 5

14

Figure 13. British DeHaviland—-4 plane,
of World War I vintage, flown by Army
Air Service on aerial fire patrol, in
cooperation with the Forest Service,
over southern California, April 1921.
This patrol began in 1919.
(NA:95G-152349)

million acres of private forests, twice
daily during September and October .20

From Mather Field near Sacramento;

March Field near Riverside, east of

Los Angeles; and Rockwell Field near

San Diego, flights departed at elevations
sufficient to give the pilots a 50-mile-
wide field of view. Army mechanics or
forest officers acted as observers in
the planes. The airplane observers

were supplemented by other observers

in an Army balloon tethered 2,000 to
3,000 feet above Ross Field at Arcadia,
near Pasadena, and chnected by tele-
phone to the ground.

The lack of wireless in the planes was
a major handicap. The pilot notified
the Forest Supervisor of a fire in a
number of cumbersome ways. He lowered
a parachute drop with a 3-foot red
streamer over a town or Ranger Station;
the message instructed the finder to
telephone the message to the Forest



1
Service. He made”a special landing to
report by telephone. Or he returned
to the field; in most cases, the land-
ing fields at the far ends of the patrol
routes were provided by city or town
authorities or some local booster
organization. Carrier pigeons were
also released from the airplanes with
messaags, but this method proved too
slow.

The patrol was extended to Oregon, part
of District (now Region) 6, on August 1
in response to appeals from the Governor
and forestry officials after forest fire
outbreaks in late July. The two Curtiss
JN-4D's from Camp Lewis, Wash., were
reinforced on August 6 with five more;
one JN-4H was also added. They were

all from Mather Field. Twice-daily
flights covered 15 million acres of

rich Douglas-fir timberland west of the
Cascade Mountains from bases at Salem
and Roseburg; the area extended from
Salem north to Portland and south to
Eugene, and from Roseburg north to
Eugene and south to Medford in the
mountains of southern Oregon.23

With the start of the hunting season and
a big increase in fires soon after mid-
August, the patrols were reorganized and
enlarged to cover fifteen instead of
five National Forests in California.

The Rockwell and March Field patrols
were consolidated at March Field and
extended to the Santa Barbara National
Forest (now Los Padres) and to all of
the San Bernardino. The Curtiss planes
at March Field were replaced by 16
reconditioned DeHavilands. Eight were
used one day and the other eight the
next.

A new patrol base was set up at
Redding, Calif., at the northern end of
the great Central valley; five DH-4's
replaced the Curtiss planes from Oregon,
and four were used to make two daily
flights from a new field at Eugene with
one kept as a spare. Within a week the

Curtiss planes at Redding were replaced
by five DH-4's and the base was shifted
south to Red Bluff. Another new base was
set up at Fresno, in the southern part of
the Central Valley, starting with two
Curtiss planes and then four that were
then replaced by three DH-4's for the
rest of the season. At Mather Field,

the Curtiss planes were used all season
because the flights to Oroville and
Chinese Station were shorter.

Figure 14. Ranger on motorcycle, side-
car loaded with firefighting tools.

one method of "getting there as soon as
possible," ca. 1915. (NA:95G-32684A)

-

According to one report, the combined
air patrols were covering 35 million
acres of forest land each day at the end
of the season. These first flights
were well-publicized and supported by
the press, and were very exciting. The
rumor that each plane was equipped with
a telescope and machine gun proved a
powerful deterrant to arson. For a
while, fires in the Cleveland National
Forest and in northérn California
decreased. Yet, the net effect of the
patrols fell short of some foresters'
expectations. Despite 745 flights
logging 93,000 miles in Region 5, only
23 out of the season total of 118 fires
were first sighted by the patrols.
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In a review of the 1919 program in
California, Richard F. Hammatt, District
(now Region) 5 Information Chief, noted
that the total cost of the air patrols
would be too high for the Forest Service
to bear alone. He noted, however, the
"wonderful results" of fire detection

by the pilots "entirely new to the
country and equipped with mighty poor
maps.” He concluded that the project
was a "huge success." He said that the
patrols were unsurpassed for War Depart-
ment training of the new personnel and
for keeping them in practice, and
pointed out that their effectiveness
could be greatly improved if the air-
planes had wireless to communicate

with strategic ground stations.

"The only reason why more fires were
not reported first by the Air Patrol,"
Hagmatt said, "was because neither
sylps nor ground stations were equipped
with wireless." The consensu favored
continuation of the patrols.2§

The advantages of using wireless to
complement the airplanes were obvious.
Landing a plane or dropping a parachute
with a message lost valuable time.
Radios could keep continuous contact
with fire dispatchers, who could relay
immediate word of forest fires to
standby fire crews.

The concept of using radio communication
for fire control was not a new idea.
Some foresaw the day when radios might
provide the convenience and margin of
speed that telephone systems often
lacked. Since 1909, several independent
experiments had been made to use this
communication device for the National
Forests. The state of the art of radio
was the major handicap.
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Chapter I
““Ring Bell” Adams:

Using Radio Before Its Time

Cranking the phone or picking up
the receiver to talk to the Ranger
during an electrical storm was
about as hazardous as reaching for
a rattlesnake in a gunny sack.

- pavid S. Olsonl

The potential of radio to detect and
report forest fires had not gone un-
noticed in the Forest Service. As
early as June 1909, the Vermont State
Forestry Department had secured "...
Government money in hope that this
method of reporting fires will prove
workable and prove more economical

than building telephone lines
throughout forest regions.“2 Under

the direction of Federal Border Patrol-
man W. P. Powers, the department exper-
imented with a 500-watt, fixed-base
station at Proctor, Vvt. Two other
units were placed on Killington Peak
and Equinox Mountain. The results
were sufficiently encouraging for
Powers to devote "...some little
attention to the assembly of a portable
set." He came up with an 8-pound
receiving set and a 50-pound trans-
mitter, including batteries, that could
transmit signals 4 miles and receive
over a distance of 20 miles.

In his experiments, Powers had to
determine the best aerial-ground system
for the solid rock formations on Killing-
ton. First he tried to secure a ground
source in a flowing spring, but he
found the source of the water was
superficial and of no benefit. The
practice of burying metal ground plates
in the rock proved no better, so

Powers resorted to inductive grounding
by using six steel wires, each 240 feet
long, placed down the peak at 60-degree
angles to each other. The antenna was
of the "umbrella" type, similar to the

ground system, because he did not have
enough room to construct an inverted L.4
The Vermont experiments demonstrated the
ability of the radio to transmit signals
between fixed points; they also demon-
strated the considerable effort and
expenses involved in constructing and
maintaining fixed-base stations. It

was a major job to transport heavy,
expensive transmitters, and the antenna-
ground system was too complex to put up
quickly.

In his reports, Powers also indicated
that the portable set had severe limita-
tions. At least two people were needed
to carry the 58-pound radio and the
other equipment needed for a camp. He
also noted that the "storage batteries
are not to be relied upon," and that
this adverselg affected long-distance
transmission. If radio were to replace
the telephone, it would be when the
overall cost and effort were less
expensive and time-consuming than string-
ing telephone lines.

One day in the summer of 1916, at the
remote Baseline Ranger Station on the
Apache National Forest in eastern
Arizona, Ranger William R. Warner left
on horseback for his weekly 38-mile
trip to Clifton, N. Mex. About midway
to town, he noticed an amateur radio
antenna at a local ranch installed

by Ray Potter, a high school student.
Because he knew it was too expensive

to build a telephone line into Baseline,
"Mr. Warner became greatly enthused ..."
about the possibility of radio for the
Apache and detoured to the Potter ranch.
Before the day was out, young Potter
had helped Warner order a similar set
from a mail-order house.

While waiting for the equipment to
arrive, Potter and Warner constructed
an antenna across the adjacent canyon,
a distance of 1,625 feet, at a maximum
height of 557 feet. They used every-
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thing from copper wire to barbed wire,
including the side frame of an iron
bed for a ground rod. They reported
the final product "...could have been
raised to a height of nearly 200 feet
(low end) but the strain on the barb
wire began to show i B

Warner's work caught the attention

of Southwestern District (now Region
/R-3/) Telephone Engineer, R. V.
Slonaker, who had recommended in

fall 1914 that experiments with radio
be conducted on the Carson National
Forest in northern New Mexico. Ini-
tially approved and followed up by
several of his supervisors, the trial
was discarded because of expense and
lack of skilled operators.8

By November 26, 1916, Warner had
Feceived the radio apparatus, consist-
g ", of a receiving set, a set of
head receivers, jump spark coil,
transmitting condenser, stationary
spark gap, transmitting key and buzzer,
Ebree switches, a lightning arrester,
I%fteen dry cells, and the necessary
ylre." At a low, total cost of $115.45,
including the labor of Ray Potter,
Warner was ready for his first
experiment.

That night, in the company of Slonaker
and District (Regional) Forester Paul
Redington, a message was prepared for
transmission. Aware of the importance
of the event, Redington composed the

following note for Warner to tap out on
his key:

Forestry, Albuquerque, New Mexico.
This message by wireless from Base-
line Ranger Station, Apache National
Forest, Arizona, to Clifton,
Arizona, distance 40 miles. First
of its kind sent in this district.
Probably first from any Ranger
Station in the United States.
Project conceived by Ranger William
R. Warner, apparatus installed by
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him and Ray Potter. Cost $75.00.
This method should render possible
large decrease in construction

and maintenance cost Forest communi-
cation systems. This message

being sent to all Districts /Regions/
and Washington.

The message was received by a Mr.

Harriman of Clifton, who could not
respond because of lack of power, but
Redington and his party received acknow-
ledgement by telegram from the Army
Signal Corps when packing out the follow-
ing day.

Warner made three significant findings.
First, the location of the antenna did
not have to be within the line of sight
of a receiving station. It could even
be deep in a canyon. With Baseline at
4,482 feet, Clifton at 3,464 feet, and
the area between them rising to 6,000
feet, it was apparent that radio waves
could get through. Second, after a

few weeks of practice, Warner was

-y L ¥
Figure 15. Ranger William R. Warner at
wireless telegraph transmitter-receiver
that he built at Baseline Ranger Station,
Apache National Forest, eastern Arizona.
He sent the first official Forest Service
wireless message, by telegraph key, on
this set on November 26, 1917. Note
Forest Service flag on wall. (Forest
Service photo, History Section)



sending and receiving code at 12
words per minute, "...thus showing
that wireless telegraphy codes do not
require years of practice and study
to master sufficiently for practical
use." Third, radio need not be
expensive.

Warner's experiment was sufficiently
successful to encourage District
(Region) 3 to conduct further tests.

By the time of the final report,
Telephone Engineer Slonaker was al-
ready recommending wireless-telephone
and getting price quotes from manufactur-
ers. He cautioned, however, that "it

is not proposed at present to parallel
any existing system of communication

by the installation of wireless equip-
ment but to use it where the maintenance
of a line which is already built is

more expensive than the installation

and cost of operation of the wireless
equipment."12

Air Patrols Use Radio

After this initial trial, the Forest
Service-Army Air Service patrols were
resumed on the Pacific Coast in 1920--
this time with radio transmitter sets
installed in all planes. Pilots and
foresters in the air fire patrol

S I
Figure 16.

Army Air Service airplane
on forest fire patrol, Olympic National

Forest, Wash., 1921. (NA:95G-162658)

program also attended a pre-season
short course.

The radios and the instruction were
recommended by Colonel Arnold on
November 22, 1919, to the Airplane
Patrol Committee of the Western
Forestry and Conservation Association
in Portland. At the urging of Senator
Charles McNary of Oregon, Congress
provided $50,000 to the Forest Service
for patrol costs.

The flying fire observers were hired

by the Forest Service, which also paid
for outlying landing field maintenance,
ground transportation, telephone ang
telegraph messages to report fires, ang
guards for aircraft and buildings--
substantially the same Practice as in
1919. The same general two-State area
was covered, and in Oregon, Curtiss
planes were used again. Tentative

plans were made for patrols in western
and northeastern Washington, but short-

ages of planes, personnel, ang funds
precluded flights until 1921,

Figure 17. District (now Region) 6
Inspector Shirley Buck with W. E. Naylor
of Army Air Service at command post of
the joint Forest Service-Air Service
aerial fire patrol in the operations
building of Aviation Field, Portland,
Ore., August 1920. (NA:95G~-478804)
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To keep in closer contact, pilots radioed
location reports to ground stations

every 10 minutes, Nine ground stations
were set up in California at the four
patrol bases, Santa Barbara, Alturas,

and three other points. Three stations

were set up in Oregon at Portland, Eugene,

and Medford. Radio operation was uneven
at first, but improved considerably by
the height of the fire season. Nearly
half, or 741, of the patrol's 1,632

smoke discoveries were reported by radio.
Most were reported by special landings
and only a few by drops.

Apparently this scheme failed to provide
an adequate network. In an activities
summary for the season, the Air Service
concluded that more SC-59 radio sets
installed along specific routes were
needed to make the patrol more effective.
"This would mean that every fire sighted
could be reported immediately to a
receiving station which was in direct
contact by wire telephone with the
rangers and wardens." The 26 planes

used in California and the 11 in Oregon
flew 476,085 miles, nearly twice that
in 1919, and covered 16.3 million acres.
A test flight with a "pony" blimp and a
Forest Service observer aboard was made
over the Angeles National Forest. For

Figure 18. Northwest forest air patrol
radio in operation at Army Air Service
command post, Aviation Field, Portland,
Ore., August 1920. (NA:95G-478794)
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the first time, special air patrols
were launched to get a better view of
fires.13

In 1921, at the urging of the Air

Service, the Forest Service assisted
greatly in expanding the ground radio
network from 9 to 20 stations in Califor-
nia and 3 to 4 in Oregon, and in setting
up 2 for the first time in Washington.

The Air Service stations in California
were located at Alturas, in the north-
eastern corner; Corning, south of Red
Bluff; Visalia, south of Fresno; and at
Mather and March Fields. The Oregon
stations were at Zig Zag, near Mt. Hood;
Fish Lake, east of Albany; Wolf Creek,
east of Roseburg; and Johnson Mountain,
near Powers. The Washington stations

were at Port Angeles and Lake Quinault
The Forest

on the Olympic Peninsula.
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Figure 19. Wireless station used to
receive messages from airplanes in
Northwest forest-fire air patrol, 1920-
21. Finley Lookout, Olympic National
Forest, Wash. (NA:95G-158369)



Service itself provided 15 stations

in California: Happy Camp, Yreka,
Orleans, Sisson, Weaverville, Mineral,
Quincy, Alder Springs, Nevada City,
Placerville, and Sonora in northern
California; and Hot Springs, Northfork,
Los Angeles, and Santa Barbara in
southern California.l

This time, Congress appropriated $50,000
for the 1921 air patrol, all for the Air
servicel® with nothing for the Forest
Service. The Air Service, therefore,
made the necessary ground installations
for the Forest Service, and the Service
borrowed the SCR-74 sets from the Navy.
Many Forest Service stations in Califor-
nia were staffed by 16- to 25-year-old
radio amateurs, who were paid $80 to

$95 per month by the Forest Service,
with no allowance for field expenses.
The rest were staffed by the Signal
Corps and Air Service. With few
exceptions, all stations gave satis-
factory service. Only "the los

Angeles station had trouble because

of interference, and it was necessary
to request through newspapers that the
many amateurs keep quiet during the
period of day when the planes were in
the air."16

The Air Service set up a regular
schedule of daily radio reports to
Crissey Field at the Presidio Military
Reservation on the Golden Gate. Fram
Crissey, they were telephoned to Army
Headquarters and to the District (Region)
5 office in San Francisco. Radio
Engineer Richard and Sergeant Lange

from Mather Field installed radios in

the planes and spent the summer servicing

the radios in the planes and on the
ground. Thus, the planes were within
communication distance of Forest Service
stations at all times. Confirmation
reports were telephoned or telegraphed
from the bases and_subbases right after
the planes landed.17

The airplane transmitters were equipped
with coils for sending messages on

nine different wavelengths and five
different tones were available for each
wavelength, so interference of reception
could be kept at a minimum. Each
sub-base had a radio receiving set for
voice so that aerial supervision over

a fire could be instantly obtained.l8

During the 1921 fire season, the number
of planes almost doubled, from 37 to
about 70. There were 25 crashes or
forced landings. At the end of the
season, 7 planes were in use in Washing-
ton, 10 in Oregon, and 33 in California.
The original plans had called for 87
planes. One source states that the
patrols reported 1,248 forest fires,

of which one-third, or 373, were the
first reports received of the fires.19
Another source states that the patrols
reported 1,632 fires, of which 818 were
reported ahead of ground detection.20

At any rate, the advantage of radio
during the season is apparent from

these figures, and appears to justify

R. B. Adams' claim that the experiment
was a "decided success."

Air Patrols Curtailed

By the 1922 season, however, both radio
and the daily patrols were abandoned.
Instead, special flights were made during
periods of high fire hazard. State and
Forest Service fire observers rode in the
planes, obtained firsthand knowledge of
the fires, and made direct reports after

1anding.22

Advance notice had been given of curtail-
ment of the program. In September 1921,
Secretary of War John W. Weeks announced
that forest air patrols would be discon-
tinued because of "large reductions" in
appropriations for Army aviation as voted
by Congress.

Congress did not provide funds for
patrols, but the Army consented to
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make special flights during periods
of severe hazard. 1In Oregon, 294
flights were made; 258 fires were
located, of which 114 were "first."
The radios from the previous season
were stored during 1922 in Eugene and
used only to broadcast music and
lectures by the Forest Service--

an activity that met with "huge
success" because there were many
radio amateurs and only one commer-
cial station in Eugene.

The reasons for the demise of radio
in the air patrol programs were varied
and controversial. First Lt. W. C.
Goldsborough suggested that radio
would have been successful if a more
complete pattern of ground radio
stations had been established.2©

His argument implied that the radio
failed because of Forest Service
omission rather than commission. On
the other hand, Lt. Col. W. E. Gilmore,
Go}dsborough's commander, was highly
crlt%cal of the level of cooperation
received from the Forest Service.

In his report he advised ... that
there appeared to be an attitude of
criticism against, if not actual
opposition to, this activity on the
part of many field officers of the
Forest Service, due in part to objec-
tions which, as a rule, follow in the
wake of innovations along any line of
accomplishment-~the tendency to cling

with jealous tenacity to the established
order of things."

According to the Forest Service, radio's
demise resulted from the technological
state of the art. Radio was a relatively
new tool, and its price did not often
justify its performance. Lieutenant
Goldsborough had also hinted at this by
placing some of the blame in the air
rather than on the ground. 1In his
recommendations, he called for develop-
ment of an airplane radio with a range
of 150 miles capable of communicating
with local radio stations.
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Inadequate aerial-ground systems in
airplanes were undoubtedly one major
cause of poor communications in the
experiments of the early 1920's. The
Forest Service, however, did see promise
in the air patrols, as shown by the
resumption of the patrols, again with-
out radio. Any further experiments in
improved air fire patrol radio perfor-
mance would have been at the mercy of
uncertain funding. The Washington Office
was aware of Adams' experiments and

may have decided that radio was not
advanced enough to warrant other trials
either on the ground or in the air.

Little if any patrolling was conducted
in 1923. In 1924, a prolonged dry
winter and spring led State and Federal
forest officers in Oregon to secure the
services of two Air Service planes and
pilots for emergency fire patrols out
of Eugene, as needed. The requesting
officer flew as observer, and the modest
costs of fuel, quarters, and subsistence
were shared by the Forest Service

and the Oregon State Department of
Forestry. The special air patrols
were reinstated over all three West
Coast States for the summer of 1925

and also covered northern Idaho and
western Montana (Region 1) for the
first time. The planes flew out of Los
Angeles and Sacramento, calif.;

Eugene, Ore.; and Vancouver and
Spokane, Wash. Ten DeHavilands were
provided by the Army aAir Service, but
the pilots, mechanics, and observers
were hired by the Forest Service under
a special appropriation of $50,000.

At some locations, Forest Service

fire control personnel directed the
flights and flew as observers.

Patrols were made only when visibility
by lookouts was low and during dry
lightning storms. Scouting flights
were made on large going fires.

The 421 flights covered 75,615 miles.3
The $50,000 appropriation was renewed
for 1926, and 429 special flights
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were made from five bases, with fields
at Glendale, Calif., and Seattle
replacing those at Los Angeles and
Vancouver. Similar patrols were resumed
in 1927, but only 247 flights were made;
an airfield at Missoula, Mont., replaced
the field at Seattle, and two National
Guard pilots were hired for the two
planes based there.31

Except briefly in emergencies, the 1927
season was the last to see military
planes or pilots used for fire patrol.32
The early years had showed that they
were justifiable only during times of
poor visibility and high fire hazard in
areas well covered by ground lookouts.
Planes could also detect and locate
fires in "blind" areas that could not
be seen from stationary lookout points.
They were also valuable in scouting
fires, locating "spot" fires ahead of
main fires, locating natural barriers,
finding best routes to back-country
fires for fire crews, and carrying
supervisory personnel. Beginning

in 1928, the Forest Service made flying
contracts with commercial air services
for air fire patrols. (State forestry
agencies also followed this practice.)
Congress again provided the Forest
Service with $50,000 for this purpose
in 1928.34

A decided difference of opinion
persisted about the use of aircraft
within the Forest Service. 1In 1926,
the Northern District (now Region, R-1),
for example, strongly favored aerial
observation, even requesting its own
planes. Its headquarters in Missoula,
Mont., explained that its 208 primary
lookout towers and locations used only
3 months each year were spread across
Montana and northern Idaho, and cost
$125,000 to build and $80,000 to staff.
Viewing the air patrol as a decided
economic advantage, the office also
pointed out that "with the number of
individual fires in District /Region/ 1
during the past season, with costs

as high as $50,000 each, it is apparent
that any device, which by prompt discovery
or other service, averted one such fire
was worth what the Air Patrol cost for
the entire United States."35

On the other hand, District (Region) 6
(Pacific Northwest) whose dry eastern
forests border the western forests of
District (Region) 1, found the reverse
situation. It was the contention of the
Portland headquarters that same year
that the air patrols, with or without
radios, were of no value because standard
fire protection methods discovered and
reported all fires before they could be
spotted and reported by aircraft. "For
the last season," the Assistant District
(Regional) Forester adamantly stated,
"we cannot sight /si¢/ a single case of
original discovery on3§ational Forest
areas by the Patrol."

This decided difference of opinion
between neighboring jurisdictions
undoubtedly confounded the Washington
Office. Although their personnel had
similar backgrounds and training, the
two could not have been more at odds.
While both were using airplanes with
identical preparation and equipment,
Portland was inclined to retain its
system of lookouts, while Missoula
seemed ready to phase them out. 1In
retrospect, the only factor that sheds
light on these contradictory stances
was that the Pacific Northwest, more
heavily populated than the Northern
Rockies, probably had a more refined
telephone system connecting its look-
outs. With more open space and fewer
roads and trails in its territory,
the Missoula office undoubtedly

found a number of remote areas where
early air gatrol discovery was
valuable.3

Radio Experiments, 1916-1928

Between 1916 and 1928, a number of
other radio experiments were conducted,
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usually by individuals who claim to be
the first on the National Forests.
Except for the early experiments in
Vermont and Arizona, they got little
attention. One worth mentioning was
conducted by Dr. H. Barringer Cox in
1916 on the old Santa Barbara National
Forest. Though the experiment was not
recorded, Assistant District (Regional)
Forester T. D. Woodbury inspected the
work and reported to the Chief Forester
that "Dr. Cox's /wireless/ experiments,
while not conclusive, show progress in
the right direction and it seems clear
that only time and money are required
for him to work out some solution that
will be eminently practical and
decidedly useful to the Forest Ser-
vice."38

The first documented efforts to
demonstrate the usefulness of radio on

a large scale were completed by R. B.
Adams. Ring Bell Adams' interest in
radio was coincidental with his interest
and background in telephone. G. M.
DeJarnette recalled that Adams, who gave
him "so much hell" for the way he built
his first telephone line, was also "...
the first man I ever heard predict the
/routine use of/ radio for our communi-
cation, and that was almost before
'radio was'." Adams recalled that

it was not until the spring of 1917

that he "... felt that there were strong
possibilities in the use of ground

radio ..." on the National Forests.30
Because of the absence of radio-telephone
(voice radio), which had to wait for an
improved vacuum tube, Adams did not

urge wireless for general field use until
the winter of 1919, after the success
of radio during World War I. He then
decided to broach the subject to the
Chief Forester, Henry S. Graves, and

was subsequently invited to Washington
to confer with the Signal Corps and

the Navy Department. Through the
courtesy of Graves, Adams was able to
borrow four SCR-67A's for experimental
work. He shipped two to District (Region)
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S P b
U.S. Army SCR-67A radio
used by Forest Service in trial on

Figure 20.
Mt. Hood National Forest, Ore., 1919-20.
(NA:95G-387334) .

6 for Clay Allen to use between Mt. Hood
and the Zig Zag Ranger Station 12 miles
away. He kept the others for his
experiments.

Preliminary tests at Mt. Hood, Ore.,
proved satisfactory after a bamboo antenna
mast was constructed to withstand wind
speeds of 70 to 80 miles per hour and
frequent sleet storms. In the conver-
sations between the sets approximately

10 miles apart, "... the voice carried
very clearly and was about as loud

as over a wire line."

In the meantime, the radios were set up

to test the efficiency of the sets

between Mud Creek Ranger Station near

Lolo Hot Springs, Mont., and Beaver Ridge,
Idaho, an airline distance of 12 miles.



Adams was worried by predictions that
radios would be adversely affected by
the proximity of "mineral zones,"
timber, and terrain, so the sites,
separated by the Bitterroot Mountains
Divide, promised an adequate challenge.45
Adams called for a moratorium on other
Forest Service radio experiments and
purchases until the tests were complete.
Then, with Everett Cutting assisting

at Mud Creek, he set about transporting
the equipment by a train of pack horses
to the selected sites.

One of the most trying tasks was moving
270 number 2 Burgess batteries necessary
for the 350 volts of required plate
potential, along with an Adams-designed
dynamo for recharging, over 30 miles

of trail. The trip proved the near
undoing of the project. Quoting from
Cutting's diary, Adams recounted the
experience:

July 8, 1919. sStarted out 7:30
A.M. with storage batteries,

Beaver Ridge, over trail 30 miles
long. Ate dinner Brush Fork

then started up ridge. Had

awful time. Windfalls very bad

and rocks were everywhere
predominate /sig¢/. The slope

was unreasonable. After about

an hour's time we had made

very little progress. One pack
horse (the last one) started
pulling back. She kept pulling
until she pulled the rest of the
horses over and all rolled down

the mountain about 100 feet to
where a tree stopped them. Finally
righted them again and started up.
In a short time the horse repeated
the performance, and this roll
completely put the storage batter-
ies out of commission, the elec-
trolyte having completely run out. 4’
One week later on July 14, a set of

new batteries arrived, and communication
was established the following morning.

These sets were operated continuously
and amply demonstrated the practicality
of radio during the 1919 summer fire
season. One important incident
occurred in late August when fire
surrounded Beaver Ridge and threatened
destruction of Cutting's radio camp.
Perhaps recalling the difficulties
encountered in the earlier stages,
Cutting built a small raft, floated

the set to the middle of the lake, and
then beat a hasty retreat. When the
fire was under control, he returned the
set to the lookout and reestablished
immediate communication. "An interest-
ing constrast is shown here," reported
Adams, "by the fact that a telephone
line on the Clearwater Forest was
destroyed by fire the same day, and it
was not possible to restore telephone
service for several days, even temporar-
ily, due to the fire along the trail
and the necessity of using a large crew
to accomplish the work ..."

In summarizing the results of the 1919
fire season, Ring Bell was very optimis-—
tic about the future of radio in the
Forest Service. He pointed out the
problems of static interference, trans-
portation, battery recharging, and the
necessity of leaving the sets on to
receive signals. But he believed
further experimentation could eliminate
these inconveniences. After obtaining
"excellent results" between the two
stations which had 6 miles of heavy
vegetation between them, he became
satisfied that radio could be used in
timber. Radio signals also provided
"excellent" results over intervening
high ridges. He gave similar praise

to operation of zBe SCR-67A's in
"mineral zones."

However, Adams was still hesitant to
recommend the total replacement of
telephones by radio. He recommended
a study of the 27,000 miles of Forest
Service telephone lines to determine
where it would prove economical to
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Lok ‘ Not only did the Signal Corps deny
his request--Adams ended up with five
SE-1370 transmitters and five SE-1414
receivers from the Navy--but his plan
to use radio in the six Districts
(Regions) fizzled before it began.
The chief problem proved to be improper
wiring of the SE sets. Pressed for time,
Ring Bell could not figure out the error

52

antenna jib at supervisor's office of
Idaho (now Payette) National Forest,
McCall, Idaho, 1921 or 1922.
(NA:95G-170649)

replace them with wireless, and also
continued tests the following season.
Adams prepared for the tests by ship-
ping the four high-powered sets to
Thunder Mountain in District (Region)
4 where "... it is believed that the
hardest possible test that could be
given the radio telephone will be
carried out ..." Similarly, he
forwarded a copy of his report to the
Signal Corps along with a request

for the loan of 24 additional sets.
He planned to distribute these addi-
tional sets among Districts (Regions)
1 through 6 with the intention of
inaugugiting radio on a Servicewide
basis.
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Figure 21. Completing final splice on

before the fire season was underway.
In addition, the previously operable
SCR-67A's on Thunder Mountain took a
beating in shipment and needed repair.
Wwithout trained operators to get the
"delicate equipment" working, there
was litg%a to do but wait for the 1921

season.

The tests for the 1921 fire season
were conducted with the Navy's SE
equipment between Moore's Ranger
Station on the Nez Perce National
Forest and the town of Warren, Idaho,
a distance of 43 air miles. A third
set was also installed at Edwardsburg,
Tdaho, but operated for only a short
period before it had an "unfortunate

accident." The remaining sets operated
effectively during the entire fire
season, "... and the results obtained

were all that could be desired" during
the handling of some 200 official

messages.
Forest Service Cools Toward Radio

Although "R. B. provided it_would work
over reasonable distances," the
Washington Office had decided that any
further schemes for improving fire
detection with radio including Air
Service patrols and Adams' tests,
would be difficult to justify. 1In
fact, Roy Headley, Chief of Operation,
was a little put out at the results.
When District (Region) 3 requested
either telephone or wireless on the
Prescott National Forest, Headley

said no to both. The Thunder Mountain
Project, he resoundingly declared, had,
v, .. demonstrated conclusively that



wireless is a pretty complete failure
in any ordinary scheme of Forest
administration and protection." While
he might agree to the transfer of
equipment, Headley warned District
(Region) 3 that he would "... be
inclined to regard any money spent on
the transportation and use of this
equipment as good money thrown after
bad." If this were not strong enough
for anyone in the Forest Service who
might still harbor positive thoughts
about wireless, Headley pointed out that
the Washington Office wanted no more
"good money" spent until electrical
engineers and electrical equipment
companies developed wireless beyond
its present limitations.

The main lesson learned by the Wash-
ington Office during the 1919, 1920,

and 1921 fire seasons was that radio

as a communications tool was expensive--
at least on a limited Forest Service
budget. To demonstrate that two com-
plete wireless stations could be
installed, as Adams had said, for

$2,000 to $2,500 less than a compar-
able telephone line57 was of no
significance if "unfortunate accidents,”
"delicate equipment," and "mis-wirings"
resulted in inoperable equipment.
Similarly, radio air patrols were of

no benefit if, after 3 years, they

"... were not found to produce results
in first discoveries of fire great
enough to justify the burden of keeping
it up."28

Thus, by early 1923, Headley was in no
mood to overlook the realities of radio
use. In what amounted to a minor hand
slap for the Intermountain District
(R-4) , he requested a "permanent record"
be kept of the problems encountered at
Thunder Mountain. "It is a pretty sad
story if we allow the incident to drop
out of sight without the making of any
permanent record which can be used

in future to guard against similar
expensive projects,"” he wrote. 29

In retrospect, the Washington Office
probably took radio about as far as it
could go in the late teens and early
twenties. With two decades of develop-
ment behind it, telephone had the
advantage of being a proven, reliable
instrument for point-to-point communi-
cation in spite of its shortcomings.
The Adams demonstration that a
relatively powerful, heavy radio set
could transmit messages paralleling
telephone lines was not of particular
significance to the Forest Service's
first line of defense. Smokechasers
would still have to make their way to

a fixed-base radio. Airplanes did

show greater potential for filling the
void between the time of first sighting
and immediate action, but air-to-ground
radio technology left too much to the
imagination in 1921 and promised to be
a very expensive tool to develop.
Another serious barrier was the lease
agreements with A. T. & T. that forbade
competition, wireless or otherwise,

for point-to-point communication.

Thus, the Forest Service considered
further experiments potentially harmful,
if not economically damaging, to a

host of other Forest programs. Until
technology could provide a communication
device that was as economical, portable,
speedy, and rugged as a carrier pigeon,
the Forest Service would remain cool to
any new radio schemes. As Roy Headley
told the District (Regional) Forester

in Albuquerque, "So much money that we
need for other things has gone into
wireless that I am not inclined to be
open-minded on the subject at the
present time."60 The present time, for
the Washington Office, lasted 5 years.
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Chapter III
Dwight Beatty:

Selling the Forest Service on Radio

Late one afternoon, in a park-
like grove of timber near
Missoula, Montana, during the
spring of 1927, a small group
of men studied with interest

a crude little contraption of
coils and condensers built
around a single 199 radio
receiving tube. Attached were
a couple of small copper wires,
one stretched some 20 feet high
by cords thrown over convenient
limbs and the other stretched
between trees close to the
ground. These wires served as
an antenna system for the
apparatus which in spite of
its small size was a fairly
efficient radio receiver and
code transmitter. The author
had constructed it to check-up
the possibilities of extremely
low-power radio communication
in the woods with the idea of
using it to supplement the
regular Forest Service telephone
communication system.

- Dwight L. Beattyl

This description, the opening paragraph

in Dwight L. Beatty's lengthy 1931 report,

"Radio Communication in the National
Forests," recounted the demonstration
that rekindled Roy Headley's interest

in wireless. The author, a 20-year
veteran of Region 1, had acquired an
interest in radio while progressing

from Forest Ranger, Deputy Supervisor,
and Supervisor of three National Forests
to the rank of Inspector in the Office
of Operation at Missoula. Convinced
that ultralight radio could serve as

a valuable communication tool for ground
personnel, Beatty had set out in 1925

to educate himself on the intricacies

of radio and to design a lightweight
code transmitter-receiver. This

interest culminated in the impromptu
demonstration in mid-August 1927

of the "crude little contraption™

for Headley, Washington Office Chief

of Operation; Colonel William B.
Greeley, Chief Forester; Earl W.
Loveridge, Headley's assistant; and
several District (Regional) personnel
attending a fire conference in Missoula.

Beatty was remembered as a pleasant,
impressive individual, large in stature
and with a good husky build. He was
described as meticulous about Forest
Sexrvice regulations, although he was
not averse to a roaring night on the
town with a close friend. His atten-
tion to detail is reflected in a
number of his studies and experiments
and in his penchant for considering
every possible situation that might
affect an outcome. To him, such details
as turning a vehicle around "just in
case a fire started and you came out

in a hell of a hurry," were not matters
to be overlooked. Always curious
about the ability of firefighting

crews to control a major conflagration,
he sought to design and construct aids
that provided an improved margin of*
effectiveness. One of his designs, a
trail grader, eventually proved to be

" .. an advantage on practically all
trail construction projects at a great
savings in trail construction costs in
comparison with hand labor."

At Missoula, Beatty had selected a
wavelength of approximately 200

meters for "an old 5-watt army phone"
at his residence and the "crude little
contraption" a short distance away.
This home-built set--complete with
batteries, phones, antenna, and counter-
poise--weighed less than 7 pounds.
After taking about 15 minutes to set up
the rig, Beatty "... tuned up the
transmitter and began pounding out the
call with the /telegraph/ key_mounted
on the baseboard of the set." After
sending the call several times to a
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partner, he switched over to receive
and was notified that the call was
going through. Colonel Greeley,
Headley, and Loveridge took turns
listening to transmissions from
Beatty's partner and then adjourned

to the house where they talked briefly
with Beatty. The foresters were
favorably impressed with the results
and discussed the matter further after
returning to the fire conference. "It
was the conclusion that the matter
should be followed up during the coming
fall or winter and the author /Beatty/,
regardless of his protests and much to
his dismay, was assigned the job of
'follow up.'"9

Figure 22.
little contraption of coils and
condensers...a fairly efficient radio
receiver and code transmitter," which
was demonstrated to Forest Service
leaders at the 1927 Fire Conference

Dwight Beatty's "crude

in Missoula, Mont. As a result, the
agency again encouraged the use of
lightweight radios in the field for
fire control. (Forest Service photo,
History Section)
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Beatty concluded that two types of

sets were required for the project. In
the ultralight category, he conceived

of a code transmitter-receiver rugged
enough to be included in a firefighter's
backpack. A second type, perhaps a
larger version of the ultralight, would
have to be transportable by pack animal,
quick to assemble, and useful to small
crews continually on the move and away
from telephone lines. This larger set,
on the order of 50 watts and between

50 and 100 pounds, could also be used

to send information about large fires
when it was not feasible to connect into

the telephone system.

At this early date, Dwight Beatty had
established the three primary types of
radio communication that would prove
most beneficial to the Forest Service.
Starting from the smallest set and
working up, he had effectively defined
a portable radio, semiportable radio,
and temporary OX field-base station.
For at least 2 decades, these three
classifications were used for all
radios designed and developed by Forest
Service communication experts. These
sets had no equal in their classes

during the 1930's.

Beatty also defined specific design

and construction practices that were

of lasting value. Recognizing that the
sets had to stand up under rough usage,

he decided to substitute rugged components
for those that were adequate under less
demanding circumstances. He considered

essential to the success of the mission

such alterations as "a good grade flex-
ible wire rather than stiff bus wire,"
plug-in meters that rode in sponge

rubber compartments, and frequency adjust-
ments that could be "set and locked"
before the apparatus went to the field.

Knowing that R. B. Adams had failed
largely because the commercially
produced Army and Navy sets were not
reliable under rugged field use, Beatty



made a mental note to guard against any
construction practices that would make
the sets vulnerable to unusual treat-
ment.l

Simplicity of operation was also
important to Beatty. "Since the sets
would usually be operated by inexper-
ienced men, tuning controls and adjust-
ments should be reduced to the minimum
and simplicity should rule in the design
of the entire apparatus from power supply
to antenna system."l

Beatty established three watchwords for
radio design in the Forest Service:
Simple, Rugged, Reliable. Between 1932
and 1952, no Forest Service prototype
left the laboratory without being
subjected to tests insuring that each
criterion was met.

Beatty Starts Project

After the Missoula demonstration,

Beatty set off on a tour of the West
Coast to consult with the Army Signal
corps, leading radio amateurs, and
prominent people in commercial radio

to determine the feasibility of his

plan and to make certain that similar
work was not underway or completed
somewhere else. The most fruitful
discussions were held with a Mr. Mason
of the Seattle Radio Laboratory,

former Chief Radio Operator for the

1926 and 1927 Wilkens Arctic expeditions
and former department editor of the
amateur radio magazine QST. Though not
entirely encouraging, Mason informed
Beatty that practically no work had
been done with lightweight, low-power
equipment, primarily because there

was no demand for it. But Mason con-
sidered the project feasible if the
problems of dense timber and rough
topography could be overcome without
affecting weight and power limitations.14
Returning to Missoula, Beatty spent
several months perfecting the contrap-

tion, altering it to transmit and receive
on the same selected wavelength. "The
set was designed to work at high fre-
quencies," he wrote, "and voice recep-
tion tests were made on distant stations,
using KDKA, /Pittsburgh/ ..."

"Regeneration control is smooth,"

he continued, "and the set goes into
oscillation smoothly so the reception
of c.w. (continuous wave) /code/ is
excellent."15

Experiments with the antenna proved more
troublesome. In using a "tuned antenna"
with counterpoise, the frequent move-
ment of the wires changed the transmitted
wavelength. Height changes also had

a small effect; but wind, which caused
the wires to sway, provided the most
noticeable change in frequency. Beatty
reasoned that "an untuned comparatively
short antenna, tighter coupling and
loading coil will remedy this to a
considerable extent, but this less
efficient method may result in too low
an output even when using the maximum
power available under our conditions."16

While waiting for weather conditions
to improve, he considered many of the
experiments that should be conducted
during field tests. Beatty's talent
for scientific inquiry is apparent
from his list of important experiments,
which reveal a comprehensive grasp of
the problems and scope of the project.

A suitable wavelength for Forest Service
use headed the list of his priorities.17
The importance of wavelength--the
frequency at which messages can be
transmitted and received--had a decided
effect upon many future decisions,
including the success or failure of

the project, because frequency has a
direct relationship to every component
in a communication device. Beatty had
to balance the following technical
considerations: The lower a frequency
selected for the operating range, or
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band, for example, the longer the
antenna wire, the more space required
for installation and the greater weight
of that component.

Higher frequencies provide other
weight savings. As a general rule

of thumb, the higher the frequency,

the less output power required to
transmit a message over short distances.
With output power directly related to
the power supply, which is the battery
pack in portables, a decrease in power
nets a corresponding decrease in
battery weight. If transmitter output
power is halved, only half the number
of batteries is usually required. With
this in mind, it would appear that
Beatty's task of selcting a frequency
would be the relatively simple matter
of selecting the highest possible one.
But radio technology in the 1920's

w§s not advanced enough, and suitable
hlgh-frequency components were often
neither available nor reliable.
Tradeof fs between components and
frequency required considerable experi-
mentation before Beatty could select

a satisfactory frequency medium.

Beatty was equally attentive to other
practical details, such as a quick and
efficient method for using tree limbs
for.antenna Supports, the advantage of
vérlous bower supplies, testing other
51m?1e and dependable circuits, trying
varieties of vacuum tubes, and radio-
phone or voice radio transmission.l8
Before these tests could be completed,
Roy Headley called Beatty to Washington.

The immediate reason was for Beatty to
testify before the Inter-Department

Radio Advisory Committee (IRAC) on the
need for assigning frequencies to the
Forest Service. IRAC has requlated use

of radio by Government agencies much

like the Federal Communications Commission
(FCC) has done for many years for private
industry.
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The intragovernmental counterpart of
the Federal Communications Commission
(IRAC) was formed in 1923 by joint
agreement of the executive agencies in
a move to bring order to the assignment
of radio frequencies within the Federal
community. According to IRAC bylaws,
this action was necessary because

"__. the demand for radio frequencies
greatly exceeds the supply, and to

make the most efficient and orderly

use of the spectrum in the national
interest, action by the IRAC is pred-
icated on consideration of all available

data, including international regulations,

availability of other possible communi-
cation facilities, and technical
aspects.19

Initially the committee was agreeable
to a blanket assignment between 2,000
and 4,000 kilohertz (kHz), but after
considerable discussion the members
settled on the four fixed frequencies
of 3,114, 3,172, 3,250, and 3,286

kHz (approximately 100 meters in wave-
length) , with the understanding that
the Forest Service might need other

assignments.

Beatty took advantage of the trip to
travel the East Coast seeking the

advice of all who would talk with him.
The results were not encouraging.
Manufacturers were not interested in
producing sets with the size and weight
1imitations he imposed. In addition, no
work was being conducted in either the
Government or commercial sectors on
radiation in mountainous, heavy timber.
Some experts believed inexperienced
personnel could not operate the sets,
that low power would not reach more than
a mile, and that topography would cause
a loss of radio energy. Others were
sure that transmissions above 4,000 kHz
would be absorbed by timber, while
transmissions under 3,300 kHz would be
handicapged by antenna length. The list
went on.2l Reported Beatty:
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The net result lowered /my/
spirit and enthusiasm ...

to well below the zero mark.
It appeared that no attempt
had ever been made to use
lower power, short wave radio
communication in rough topo-
graphy and green timber, and
that there was no agency likely
to initiate such a venture.
Further, it was the majority
opinion that the proposition
was not feasible and the most
optimistic temed it, at best,
a gamble. There was a bewilder-
ing conflict in opinion and
advice, /I/ ... learned that
there was no equipment on the
market suitable for even the
check-up work necessary to
determine whether or not short
wave, low power signals could
be transmitted any worthwhile
distance, under the obviously
difficult conditions.

Amidst all the contradictory opinions,
Beatty found two encouraging voices at
the National Bureau of Standards (NBS).
Though not firm, they gave Beatty the
incentive to go on alone. Drs. J.
Howard Dellinger and Charles B.
Joliffe of the NBS Radio Section, two
prominent radio pioneers, offered
thelir expertise in a constructive
manner; although somewhat in agreement
with the skeptics, they tempered their
opinions and admitted that Beatty
might find the results not as bad as
generally accepted theory indicated.
They advised Beatty the experiment

was "... a gamble but you are risking
a comparatively small amount of money

in view of the returns if successful.“23

with this encouragement, Beatty departed

for Missoula after having secured call

signals 7XAP and 7XAQ for the Forest
Service work.24

Forest Service Approves Experiment

In the meantime, the Washington Office
concerned itself with how to pay for
Beatty's work. With more than a casual
interest in the outcome, District (Region)
6 was putting pressure on Roy Headley to
involve Clay Allen in the study and to
form its own committee to keep track

of the progress.25 Roy Headley agreed
and wrote Chief Forester Greeley on

April 5, 1928, that "Beatty's work on
radio has gotten to the point where we
should drop the matter or go ahead

with the deliberate intention of spending
up to a maximum of $15,000 or $20,000

on the radio project.”

Assuring the Chief that Beatty could
develop a portable radio, Headley
proposed relieving Beatty of other
duties and funding the project through
fire equipment funds maintained by the
Regional Office in Ogden, Utah. This
meant that the Forest Service would

" .. have to depend very largely on
Beatty's judgment," but Headley pointed
out that three District Foresters (1, 3,
and 6) and Clay Allen had confidence

in Beatty's ability. He added, "I am
convinced this is right."27 Recognizing
that the project was a gamble, he asked
the Forest Service to be "... prepared
to go cheerfully to a_$15,000-to $20,000-
limit, win or lose."2 Chief Greeley
concurred, and Beatty prepared for
experiments to be conducted during the
1928 fire season.

To get to the field as soon as possible,
Beatty ordered two combined transmitters
and receivers from the Aero Company.
When they arrived, he was dismayed to
find them not only heavy and bulky,

but not built to specifications.

Pressed for time, he set out to rewire
them. With the snow season approaching,
he gave up on the receivers in these
units and opted for some "breadboard”
models he had previously built.
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The experiments took place outside New-
port on the Kaniksu National Forest in
eastern Washington State and were
sufficiently encouraging to Beatty.
Before the weather got rough, he conclu-
ded "... that a low powered radio

signal would 'get out' of the tall
timber and have considerable pep left
even afggr it had travelled several
miles."

With this success behind him, Beatty
spent the next few weeks considering

the next course of action. The main
problem was the Aero set's relative

bulk and weight; it severely restrict-
ed frequent relocations and prohibited
the use of many promising test sites.

A set designed in the semiportable class
would greatly facilitate moving from
regions of flat, heavy timber to areas
gf rugged topography. This move was
important to the experiment. Independent
tests on the "shadow" effects of

tgrrain and the "absorption" characteris-—
tics of green timber were important so
tbat the effects of each could be dis-
tlnguished and separated. Design of a
semiportable also would be a logical
step toward determining the final design
characteristics of a set to be used in
the second year of the program.30

During the 1928-29 winter, Beatty made
a thorough review of radio principles
?nd practices. Displaying an untiring
interest in self-education, he also
undertook a complete study of construc-
tion materials. Most urgent was a

receiver design, which consumed much
time:

Various circuits and arrangements
were built up and compared.
Considerable attention was also
devoted to a monitor scheme whereby
the detector tube could be used to
tune the transmitting antenna to
resonance. This was worked out
successfully and included in the
receiving apparatus...to enable
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checks to be made in the field of
the accuracy of the proposed tuning
method and also to determine
whether or not it would be

reliable in the hands of compara-
tively inexperienced men.

Beatty used the knowledge gained during
this off-season to design a set that
would facilitate many different experi-
ments. His selection of a suitcase-style
enclosure with hinged front and back
panels indicates that Beatty was mindful
of the need to experiment with several
combinations of tubes and coils. Beatty
completed construction in time for
experiments during the summer of 1929.
He dubbed the set SP-1929, for "semi-
portable" and the year.

The test site selected was 18 miles south
of Tacoma, Wash. The area was flat,
heavily timbered, devoid of streams and
overhead wires, and a short drive from

the rugged, heavily timbered Cascade

_ . . -

Figure 23. Dwight Beatty operating the
SP-1929 set he designed —-- the first
successful lightweight low-power radio
receiver-transmitter tested in heavy
timber. (NA:95G-250701)



Mountains. With his usual exacting,
tedious care, Beatty set out to find

the answers to questions posed the year
before. "Every detail such as time of
day, condition of batteries, antenna
height, direction, size of wire, insu-
lation, chances of error due to mistakes
in operating equipment, adjustment of
equipment, etc., required thoro /sic/
attention."

The most important question was what
happens to radio signals in green
timber? To determine the effects,

he set up two identical transmitting
systems 1/4 mile apart--one in a clear-
ing and the other surrounded by timber
200 feet tall. He paid close attention
to the length and height of the wire.
The two sets were laid out identically
by compass. He set up a recording
station 6-1/2 miles due north and
placed a backup unit on the outskirts
of Tacoma. Both receivers at the
recording stations were without radio
frequency amplification and were
identically shielded. Broadcasting

was conducted on wavelengths of 72 and
91 meters, and the signal strength
measured with a vacuum tube voltmeter.33

The results were most heartening.

Signals at the closest station showed

an average loss of about 30 percent,
while recordings near Tacoma indicated
that the losses were not noticeable to
the ear. Of equal interest to Beatty
were the different performances on the
three selected frequencies. He discover-
ed that both static and electrical inter-
ference and swing and fading of the
signal appreciably affected reception,
depending on the frequency used and

the time of transmission. This phenom-
enon, he observed, was the result of
both normal vertical incidence return
from the ionosphere and the absorption
and shielding of the signal by timber .33

Beatty then measured the shadow effect
of mountains. He approached the task

with the same attention to detail.

The results of the tests were similar

to the preceding ones. The 91-meter
band proved superior at night and the
55-meter band operated best during the
day. Beatty, therefore, conceived

a set using both channels, but expressed
concern that it might be too complex

and difficult for inexperienced
operators.37

Beatty’s Radio Is Successful

Following a brief experiment with a
microphone in the circuit of the
SP-1929 and successful transmissions
over 5 to 8 miles, Beatty concluded,
"These results indicated clearly that
the project was feasible and the next
step was the design and construction of
a field set forusewith improvement
crews."

For the first time in nearly a decade,
Roy Headley began to relax when the sub-
ject of wireless was discussed. Despite
his disapproval of earlier efforts, he
was a firm believer in the great poten-
tial of radio for the National Forests.
He undoubtedly found it difficult to
wait for technology to catch up with

his expectations and hopes. 1In a

brief article for the Service Bulletin
after Beatty's successful experiments,
he immediately displayed his enthusiasm
and, no doubt, relief. He wrote, "The
net result of the general check-up which
Mr. D. L. Beatty of District 1 has been
making on low power radio communication
for the last two years indicated that
our faith in its possibilities will be
fully justified."” A few months later
he wrote to Beatty about the coming
experiments and voiced his thanks and
esteem. "... You already know," he
freely admitted, "how much confidence

I have in you for carrying through our
program.“40

Beatty tried to interest various radio
manufacturers along the West Coast in
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building a suitable code transmitter-
receiver. Much to his dismay, he found
that "commercial concerns could not

seem to obtain a sufficiently thoro /sic/

grasp of requirements and limitations to
enable them to design portable transmit-
ters and receivers suitable for our
use."¥l 1n addition, he found that West
Coast electronic firms were not in a
position to both design and build sets
in time for use during the 1930 fire
season.42 Once again Beatty returned

to the drawing board; once again he set
out to educate himself.

He needed a prototype that a manufact-
urer could copy piece by piece and
measurement by measurement, so he

had "... to study materials such as
aluminum alloys, castings, bakelite
type products, methods of working

them (bending, cutting, drilling,
etc.), electrical characteristics,
liability of breakage, etc."43

Because he also wished to have a

set devoid of meters, "... and
incorporating features that I had
never seen in radio equipment,
considerable work of an inventive
character was required which is
especially difficult when working
against time." The search for
standard radio parts that would with-
stand abuse, and quantity production
methods and techniques, as well as
developing circuit and working draw-
ings, consumed more of his time.

But the most perplexing problem was to
accomplish all this while remaining
within Government procurement
regulations. He vented his frustrations
to Roy Headley:

Considering the other demands of
my time the correspondence,
memorandums, field notes,
vouchers, preparation of bids,
expenditure records, and other
office work, has been of suffi-
cient volume to seriously embar-
rass me. Added to this is the

extreme difficulty of purchasing
the special parts and materials
needed (and usually needed immedi-
ately) without violating the
Fiscal Regulations. To purchase
things one may need would be
extravagance, yet to explain
clearly why a need could not

have been anticipated is many
times almost impossible

when dealing with men who have
little or no understanding of

a creative job of this character.
It is simple enough to secure

the best price for the article
needed but quite a different
matter to buy it and comply with
Fiscal Regulations when one is
limited to a $50 purchase of a
single concern in an month; this
doesn't mean much buying groceries
on short notice but tis a real
problem when purchasing unusual
radio parts. I have prepared

bids for many things but never
found anything so difficult to
handle as radio parts, tubes and
batteries."

Figure 24. Front view of the SP-1930
set built by Dwight Beatty. The code
transmitter-receiver proved a great
success in mountainous terrain, even
at distances of 40 miles, earning high
praise from Government radio experts.

Enclosed in a leatherette-covered night-
case for easy carrying, it weighed just

under 17 pounds. (NA:95G-249752)



The semiportable prototype (SP-1930) was
complete by February 1930. It was a
"strictly conventional" transmitter-
receiver design employing a keyed
oscillator and simple regenerative
detector.4 A monitor was included in
the circuit to help the operator hear the
code as it was transmitted. The only
meter was a plug-in voltmeter carried in
a sponge-rubber-lined compartment.

The emphasis was on simplicity. Access
to the interior was obtained by removing
four wing nuts. The use of a screw-
driver for a reel mount to wind the
antenna indicates each part was extended
to its maximum application. Beatty had
the frequency set and locked before

the unit went to the field. Enclosed

in a leatherette-covered nightcase, the
SP-1930 with batteries and antenna
appeared lighter than its 79 pounds,

5 ounces. It was 20 pounds less when
outfitted with smaller batteries for
emergency use.47

With the SP-1930 under his arm, Beatty
left for the East Coast to consult with
the authorities at NBS and the Naval
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Figure 25. Top view of SP-1930 with
cover removed. Note sponge rubber at
base of tubes for protection from
rough handling. Battery, antenna,

and other equipment brought total
weight to just under 80 pounds. See
also figure 29. (Forest Service photo,
History Section)

Research Laboratory (NRL) on the merit
of his design. At NRL, Dr. Lynde P.
Wheeler examined the model and told
Beatty, "You are to be congratulated;
you have done an excellent job. It is
the best looking job that has been
brought in here in a long time."48

At NBS, Harry Diamond reported to

Dr. Dellinger, "... that he was very
favorably impressed with the model
radio set, that it showed very care-
ful study, and every detail was an
efficient arrangement from an engineer-
ing standpoint."49 (Diamond was an
ordnance expert who developed the
military proximity fuse and later
formed his own company.)

Armed with this heady information,
Beatty informed a meeting of Regional
Foresters in Washington, D.C., of the
status of radio on the National Forests.
Based on the information gathered
during his trip, he was certain that
radio was on the verge of becoming a

U.S. Army Signal Corps

Figure 26.
portable radio used on Coccnino and
Lincoln National Forests in Arizona
and New Mexico in 1921.
(NA:95G-259786)
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Figure 27. The SP-1930 packed for
travel. At left, equipment case, 11

pounds, 11 ounces. Center, battery
case, 44 pounds, and sack of antenna
equipment, 5 pounds, 12 ounces. At
right, transmitter-receiver, 17 pounds,
14 ounces. (NA:95G-249318)

valuable tool for the foresters in
spite of all that remained to be done.
He said, "My personal slant is this:
If we feel that radio communication is
an important factor in the solution of
the fire problen, ways and means can
be found to use it however difficult
it may appear from some angles." The
information Beatty was undoubtedly most
pleased to pass on to the gathering
was the cost of one SP-1930. Contrary
to estimates of $400 to $500, Spokane
Radio Co. bid the job at $110.35.50

The only questions remaining concerned
actual field use and the capability of
untrained personnel to operate the set.
Beatty returned to the Pacific Northwest
to supervise the final experiment.

His Field Set Is Tested

The site chosen for the 130 tests was

the Columbia (now Gifford Pinchot)
National Forest, east of Vancouver,
Wash., and north of the Columbia River.°l
The Northern Electric Co. of Seattle
provided a fixed-base, 50-watt phone
(voice) transmitter, operating at 3,265
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kHz. Beatty used the call letters
W7XAQ, which he had been authorized to
use 2 years earlier. This unit served
as the dispatcher's headguarters at
Hemlock Ranger Station, but a small,
nearby hydroelectric power plant often
drowned out reception and restricted
communications to intermittent use
during periods of low water level. An
SP-1930 was provided for backup. Six
semiportable sets were distributed to
work crews who had no other means of
communication, and a seventh set was
permanently located in the lookout
station on Dog Mountain. The distance
between Hemlock and Dog Mountain was

12 air line miles; the distance between
Hemlock and the crews ranged from a few

to 40 miles.>3?2

Dog Mountain was the site of a temporary
lookout position for a vast expanse of
Forest parallel to the Columbia River
Highway. It had no telephone. Because
of its importance and its proximity to
public use, this stretch of Forest had
a high fire danger during the summer
months. For these reasons, Supervisor
John R. Bruckart and Beatty had concluded
that Dog Mountain would be an ideal
location to test the SP-1930 in a fixed-
base situation, since the stringing of
an emergency telephone line was estimated
to be a 3—dag3job for three men and a

pack string.

The individuals selected as operators
were given instruction on the funda-
mentals of the SP-1930 and provided
with a 13-page manual that included
a code chart. They were shown how to
make dots and dashes with the tele-
graph key. Messages were to be written
out in these dots and dashes before
transmission; the person at the
receiving end was then expected to
reverse the process, referring to the
code chart for translation. In
addition to the standard amateur radio
no" abbreviations to represent words,
actions, questions, and statements, a



series of key letters and numerals

were combined to represent the most
common messages expected for trans-
mission. For instance, the message
"N6MT5GB" meant, "Need (6) more men
with tools, grub for 5 days and
blankets. "> As might be expected,
"The system was slow, but it worked."56

The semiportable sets proved a
resounding success during the 1930
fire season. "The records," Beatty
wrote, "show a 94% or better message
transmission reliability ... working
over distances up to 40 miles and
across the roughest topography."57

The operators also demonstrated

that experience was not essential.
From the start, these young men could
order supplies and reports, and in a
couple of weeks were sending six to
eight words per minute clearly.>8
None, however, probably outdid Fred
Good on the Lewis River. "Within one
week he was putting out an order for
groceries, canvas gloves and 'snoose'
for the Swedes."°9

Radio communication during the Dog
Mountain fire illustrated the importance
of radio in the Forest Service, amply
rewarding Dwight Beatty for the many
months he had searched for a communi-
cation device to improve upon the

Y e i, S
Figure 28. Dwight Beatty testing the
SP-1930 in the field. (NA:95G-256905) .

-l

Figure 29. Hemlock Ranger Station,
Columbia (now Gifford Pinchot) National
Forest, Wind River, Wash., September 1920.
Note antenna towers in background, used
for transmitting the fire dispatcher's
voice to fire crews IiIn the field with
SP-1930 sets. (NA:95G-249760) .

Radiophone transmitter of

Figure 30.
the Northern Electric Company, used by
the Forest Service at Hemlock Ranger

Station, Wind River, Wash., in a field

test in 1930. (Forest Service photo,
History Section).
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telephone. On July 4, a fire was for a third SP-1930. On the 10th day

spotted by the lookout, Bob Walker, and of the fire, Bob Walker frantically sent
reported to Hemlock. Soon a Ranger off a coded message to Hemlock requesting
arrived at the scene with an additional instructions as the fire headed for
SP-1930 to direct firefighting operations. his observation post. He was instructed
By the third day, as Federal and State to wrap the radio equipment in a blanket,
crews fought to contain the blaze, bury it, and get off the mountain.
personnel at the distant fire base called "This he did and came off the mountain

in record time and, by the way," recalled
a Mr. Mann, "a goat which he has for
company and also for milk was right at
his heels bleating every jump."©0

The fire burned for 2 weeks across 1,800
acres. After the fire danger passed,
Walker returned to his camp, presumably
with the goat, dug up the radio and
continued making radio contact through
the summer--a feat impossible to dupli-
cate with the telephone.

Test Confirms Worth of Low-Power Radio

2 ) p ) The Columbia National Forest tests
Figure 31. Fire crew on Columbia (now answered the remaining questions about

Gifford pinchot) National Forest, Wash., Forest Service radio communication.
watching Dwight Beatty demonstrate the The operation of radio in the field and
SP-1930 set. They learned to operate the ease with which inexperienced
the sets themselves on fires during operators were able to adapt to the
the 1930 season. Note counterpoise new tool signaled an end to the first
antenna at waist level. (Forest Service phase of Beatty's work. "From the
photo, History Section). results obtained," he stated in his
1931 report, "it seems reasonable to
o o conclude that low-power radio communi-
' ? cation may be successfully used in

mountain and timbered regions and
that it may be expected to be of
national aid in the protection and
administration of large forest areas."61
By the fall of 1930, 3 years after the
demonstration of the contraption near
Missoula, Dwight Beatty sold his idea
to the Forest Service. The personal
effort required to achieve this goal
was monumental. Beginning with only a

Figure 32. Code practice session for rudimentary knowledge of electronics,
fire crew operating the SP-1930 set Beatty had followed through on every
(in background) on the Columbia (now necessary aspect of self-study. He
Gifford Pinchot) National Forest, matched his many hours spent with
Wash., 1930. (Forest Service photo, books with lengthy travel in search
History Section). of more comprehensive knowledge.
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Tests at the workbench undoubtedly

grew tedious and commonplace during

the months as countless experiments on
alternative circuits, parts placement
and selection, troubleshooting, material

use, and construction taxed his patience.

But through it all, Beatty never wavered
from the enthusiasm that originally
sparked his curiosity. His dedication
was no less than that which had led

him to conclude 5 years before that
radio had a place in the arsenal of
fire-fighting weapons, and that he, a
former mule-skinner, could build and
demonstrate a useful, economical, light-
weight, portable code transmitter-
receiver.

Despite Beatty's success with the
SP-1930, his contribution to the overall
science of radio theory and technology
was probably elementary at best.
Certainly, R. B. Adams deserves credit
for the first organized wireless experi-
ment on the National Forests, but the
Army and Navy were largely responsible
for the technology that made those
experiments possible, and others in

the private sector worked on portability.

wWilliam S. Halstead and Royal V. Howard,
for example, designed and constructed a
portable set weighing 60 pounds that was
successfully demonstrated in 1928 on

Mt. Rainier for the National Park Service.

Although it was touted "... as the
greatest advance in forest fire control
since the initial use of the portable
force-feed pump,"62 the Forest Service
did not take notice. By placing a
fixed transmitter 10,000 feet higher
than a fixed receiver and broadcasting
messages down over that distance, it
repeated the tests made at Killington
in 1909 and on Mt. Hood in 1920.
Obviously, the technology was available;
Beatty did not invent anything in the
strict sense of the word, and perhaps
any one of a hundred amateur radio
enthusiasts could have duplicated the
effort.

The significance of Dwight Beatty's
contribution must be considered in

the context of the Government agency
in which it took place--the Forest
Service, U.S. Department of Agriculture.
In 1930, the Service's communications
needs were different from those in other
Government sectors. In the military,
public broadcasting, law enforcement,
private corporations, and most other
agencies, the established markets were
large, and fringe demands relatively
insignificant; the communication
industry, therefore, could ignore them.
The unique needs of the Forest Service
promised limited financial return in
terms of the technological innovation
that had to be tested before a product
could be produced. Private industry
largely ignored these needs, and the
Forest Service was forced to rely on
itself to determine the practicality of
radio as a forest firefighting tool.

In this way, an opportunity was pro-
vided for someone within the ranks

of the Service to rise to the occasion.
Wrote Beatty:

My experience in the field has
been widely varied. I have, and
still can, equip and handle a
pack string of mules. I take off
my hat to no one on pack or saddle
equipment for I knew this job
long before I entered the service.
I know how supplies and equipment
can and should be packed and

how they are generally packed.
Much of my field time has been
spent on large fires either in
charge or on inspection work.
Hundreds of fire, trail and fire
protection guard camps on the
Clearwater, Selway, St. Joe,
Flathead, Kaniksu, etc., crowd

my memory. Their location

with reference to timber and

high ridges is important to

me now. The personnel, organi-
zation and duties of improvement
crews in fire Forests are very
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familiar to me. In short, I can
dig out of my memory a representa-
tive picture of any field condition
where radio communication might

be used and can therefore set up

a very comprehensive list of
requirements and limitations for
every phase of the radio develop-
ment work.63

Beatty constructed sets that met the
criteria of simplicity, ruggedness, and
reliability. More important, the
SP-1930 was economical. At a time when
all branches of Government had to limit
spending and services--even the highly
respected NRL was facing hard time4 —-
the concept of radio as a supplement

to the telephone would have fallen on
deaf ears had it been priced beyond the
means of the Forest Service.

Beatty's Forest Service experience
counted for a great deal in formulating
the components of success. When he

wrote to Roy Headley that he could
visualize "...any field condition where
radio communication might be used..." and
could describe in detail the needs and
scope of practical radio development
there,65 he not only showed confidence in
himself, but gave a clue to his motives
in pioneering the portable radio. 1In
short, he was recalling his own experi-
ences on the fireline and the tools he
would like to have had when a message
meant the difference between a minor

fire and extensive loss of resources

and lives.

Credit clearly belongs to Dwight Beatty
for demonstrating that a lightweight,
low-power, portable radio was techno-
logically and economically feasible
and for providing the information
necessary for a crucial independent
Forest Service effort at a time when
many knowledgeable persons "laughed at
the whole idea."®® mo argue that
others were capable of duplicating the
effort overlooks the relationship
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between perception of a need and develop-
ment of the concept to meet that need.
Many ideas have languished because the
inventor compounded the problem with

too complex a solution. This would

have happened if Beatty had followed
current trends in 1930 and opted for
high-power, fixed-base transmitters

at hundreds of strategic sites

throughout the National Forests. This
more technologically acceptable alter-
native at the time would have ignored

the strict limits of the Forest Service
budget and seriously delayed its develop-
ment and use of radio.

Roy Headley of the Washington Office

also deserves credit for the development
and success of the initial Forest Ser-
vice radio program. His administrative
support of Beatty, his insi§ta§ce on pro-
viding the funds, and his willingness

to go to the point of "win or l?se"
required far more personal comm}tmept
than many other administrators 1in his
position may have rendered.

Considering that "...even the car broad-
cast radio did not make its appearance
until 1930,"67 Headley's support assumes
its proper context. General H. H. "Hap"
Arnold, for example, who served as

the commander of Army Air Service patrol
flights from March Field in 1919 and _
1920, also considered radio an e?fe?tlve
aid to air navigation and transmission
of weather information. But he could
neither get support nor demo?strate

the utility of this tool until 1934,
when he led a flight of 10 Martin

B-10 bombers from Washington, D.C.,

to Alaska and back again.68 If Roy
Headley had waited for the develop-

ment of commercial radio rather than
supported Beatty, radio would

probably not have taken its place on

the Forest Service firelines until

after World War II, well over a decade
after Beatty actually made the units
available. The value of his contribu-
tions is incalculable.
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Chapter IV
Tacoma and Vancouver:

First Radio Laboratories

Not so many years ago, when the
Model T Fords came on the market
they were hailed as the last word
for that type of car. Radio is
Jjust passing out of its infancy

and none of us can predict or even
guess the numerous uses to which

it can be‘'placed, especially so in
the Forest Service which is opening
a new door in the field of radio.

- William B, Apgarl

The 1930 field experiments did not
satisfy Dwight Beatty. To him, radio
communication with Morse code did not
make the most of this new technology.
Voice communication seemed far more
practical if it could be incorporated
without unduly complicating the trans-
mitter circuitry. By extending its
use to all personnel with a minimum

of training, this modification would
enhance the acceptance of radio in

the National Forests. After the type
'30 tube was introduced, Beatty saw

a way to convert to a "featherweight"
set using voice transmission.2 He
considered hiring an assistant to help
him do this, because of his own commit-
ments.

In the early 1920's, Harold K. Lawson
was attending classes in engineering

at Oregon State University. His interest
in electronics dated back to high
school when he secured amateur licenses
7UZ, 7SR, and 7FW, the latter strictly
for an assignment for portable radioc
operation. Although he enjoyed designing
and building gear, he usually lost
interest in an experiment once it worked.
He would then move on to some other
modification or design that caught his
attention., His advisor pointed out to
him after his first year of college

that electrical engineers often could
only get jobs as trolley operators. He

urged him to transfer to forestry, a
field that fit in with the Lawson
family's logging business. But after
3-1/2 years of forestry study, the
difficulty of supporting himself on a
part-time job led Lawson to drop out.
After several years of working for his
father in logging near Stevenson, Wash.,
he went into electrical contracting
with a partner down the Columbia River
in Vancouver. As a member of the
Vancouver Chamber of Commerce, he went
to Washington, D.C., in April 1930_for
the national Chamber's convention.

For some time, Harold Lawson had

thought it unusual that the Forest
Service was not using portable radio
communication. He had enough firefight-
ing experience to know that radio could
prove a boon to the Service. He took
this opportunity to approach the agency's
leaders about the possibility. He

spoke to Roy Headley, who told him:

"You have just left the part of the
country where we are doing something
about it. Go back out to Tacoma and
look up a man by the name of Dwight
Beatty. He's actually doing some field
work. "4

Lawson was too busy to follow up on the
advice for several months. In early
1931 he had occasion to travel to
Tacoma and over lunch he discussed
employment with Beatty. A month later,
he received Beatty's approval; he

moved to Tacoma in March.

The working conditions in Tacoma were
far from ideal. The Radio Laboratory,
located in a "little ramshackle house"
at 4001 East B Street, had very few
of the tools required for experimental
work: one or two voltmeters, a home-
made ohm meter, a hand-operated drill
press, a tin snips, and some screw-
drivers and pliers. "To call it a lab
was something of a joke," recalled
Lawson.

51




been placed on the market, and used
common amateur radio circuits at 1-1/2
watts. The PCL-1 had a tested daytime
range of 11 miles; evening contacts
exten?gd to Olympia, Wash. 25 miles
west.

Figure 33. This house at Tacoma,
wash., served as the first Forest
Service Radio Laboratory, from late
1929 to the summer of 1931. Note
antenna poles. (Forest Service photo,
History Section)

He saw little of his new supervisor
during the next few months. After
driving Lawson to the Laboratory,
Beatty provided him instructions

for designing a portable voice radio,
handed him a purchase book, and told
him to go to Tacoma or Seattle for
the needed parts. Beatty asked
Lawson to keep him posted by writing
up a summary of his work every day or
two and leaving it on the desk.
Lawson was not expected to keep track
of his time or work specific hours,

Figure 34. The 50-watt voice trans-
but Beatty did ask him to draw the mitter built by Harold Lawsoq to {eplace
the borrowed Northern Electric unit

shades and throw a sheet over any . i

experimental work each nigh first used at the Hemlock Ranger Station
P R field test in 1930. Wwith the same call

letters (W7XAQ), Lawson's set operated

from the Forest Service's new Radio

Lawson Designs Transmitter
Laboratory near Portland in Vancouver,

By May 1931, Lawson had completed a wash. It was also used for several
working model semiportable code/voice years to communicate with Civilian
transmitter--the PCL-1. The complete Conservation Corps (CCC) camps operated
unit weighed about 60 pounds and was in Region 6 by the Forest Service. The

unit on the floor was the power source.

tested by Lawson along with an SP-1930 > ;
(Forest Service photo, History Section)

receiver.8 He made contact with several
amateur radio operators in the Region

and received reports of excellent recep- By late May or early June, Harold
tion.? The set contained the type '30 Lawson was becoming uneasy oyer the
and '31 tubes, which had only recently lack of a working relationship with
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Dwight Beatty. Beatty seldom made an
appearance even if Lawson stayed at

the Laboratory until 1 or 2 a.m. Yet
the work summaries Lawson left on the
desk were always gone by the time he
returned. One morning, Lawson entered
the building to find the shades still
drawn and Beatty sitting at the desk
with a bottle of whiskey. "Let me ask
you," queried Beatty, "has anyone come
here during the day, or have you seen
anyone sitting outside in a car apparent-
ly observing this place?" After saying
he had noticed nothing, Lawson learned
that Beatty suspected Washington Office
"gumshoes" of checking up on his
operation.ll

Shortly thereafter, when it appeared
that everything was once again in order,
Beatty rehired W. Foy Squibb as the
chief technician for the design of a
voice-operated portable. Squibb, no
stranger to the program, had originally
come into contact with Beatty in early
1930. He was an electrical engineering
student at Washington State University.
His background as a radio amateur
(W7CT, W7TG, W7AUX) had proven valuable
to him in securing a temporary job at
spokane Radio while the SP-1930 sets
were being built. He was interested

in the project, approached Beatty for

a summer job, and was appointed
operator of Beatty's Northern Electric
base station at the Wind River Experi-
ment Station (Hemlock Ranger Station)
during the 1930 summer field tests.l2

It appeared to Harold Lawson that what-
ever the cause of Beatty's suspicions,
the radio project was about to take on
a new dimension with the hiring of Foy
Squibb. But near the end of June, he
arrived at the Tacoma Laboratory to find
a disheartening note from Dwight Beatty:

Dear Lawson: Frlday

Sure sorry you have been ill,
See you when you get to feeling

better, Bad news for you I

am afrai I've resigned and
it looks like job cracking up,
I hoped and tried to arrange
so you could go on, but afraid
I can't make itx See you,

DLB

Am still trying for you to go
on with workx1

The cause of Beatty's resignation was
not directly connected with his efforts
to perfect radio for use on the National
Forest--few, if any, had qualms about
his capability. Rather, it was a
personal problem, which for some time
had remained in the background. However,
because Beatty could not be induced to
cooperate or change his ways, the
Washington Office finally exerted enough
pressure so that Beatty had to resign.

It is not known when the problem first
surfaced. What is known is that as
early as the demonstration in Missoula,
the collaborator on Beatty's radio
project was Margaret Ward, a resident of
the valley where the demonstration took
place. Although Beatty had a family
in Missoula, Margaret Ward accompanied
him to Washington. In Tacoma they lived
some distance away from what eventaully
became the Laboratory, and remained in
seclusion. Margaret Ward was seldom
seen by those in the radio experiments,
but she apparently had a direct role in
the effort. Correspondence addressed

to "Mr. M. Ward" from Spokane Radio

was often received at the Laboratory.

The decision to pressure Dwight Beatty
into a resignation was undoubtedly
distasteful to those who had shared in
his early success. For the last 4 years,
he had invested considerable effort in
developing radio for the fireline, and
he would have been a decided asset to
the program in the future. But the
Washington Office could not look the
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other way once the program reached the
application stage. Beatty's violation
of a fundamental code of conduct could
have been a psychological factor in
Beatty's desire to succeed, but the
behavior could not be justified or
ignored once the program moved into the
open, certainly not in those days.

Several months after resigning,

Beatty went on a well-earned fishing
trip off the Oregon coast. One day a
severe Pacific storm unexpectedly came
up. Neither the boat nor its passengers
were ever found.ld

During the time Beatty was conducting
tests near Tacoma and on the Columbia
(now Gifford Pinchot) National Forest,
h? was technically out of the juris-
diction of Missoula, Region 1, but
agparently still under its administra-
th? control. But because of

Region 6's early interest, the location
of the laboratory at Tacoma, and the
2-Y?ar history of the program in that
Region, the Chief Forester asked
Portland to "... submit recommendations

as to the continuation or abandonment
of the radio project."1l7

Re?ion 6 sent Floyd V. (Jack) Horton
Chief of the Division of Lands and '
Recreation, and A. Gael Simson from
the Wind River Experiment Station to
confer with Lawson in Tacoma.l® Both
Horton and Simson investigated the
project progress and the plans. Horton
believed it would be a shame to drop
the program because one man was
leaving, and together with Simson he
recommended that the program be
continued.

Horton, Simson Put In Charge

Chief Forester Robert Y. Stuart
concurred and placed the project
under the Regional leadership of
Horton, with Simson directly
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responsible for the administration of
the Radio Laboratory.19 As Horton
related to the author, Stewart
Holbrook, the two men then proceeded
in an attitude of "intelligent
ignorance.“2

The selection of Jack Horton was
especially good for the future of the
Laboratory. Although he had no radio
experience, he was somewhat of a
gadgeteer who saw the practical benefits
that could accrue from radio. Harold
Lawson remembered him as "Jjust a
believer" who had no engineering
training, but a person who found the
subject of radio for fire control a

"natural."”

"Tt was indeed," said Lawson, "a plea-
sure to work for Horton. I never had
a better boss in my life. You knew
precisely where you stood, knew what
was expected.

"If T did something right I got a
pat on the head; if I stepped out of
line I got a kick in the pants."

If Horton proved to be a worthy .
selection for the program, the appoint-
ment of A. Gael Simson was invaluable.
puring the next 16 years, "Ags," as

he was known at the Laboratory, quietly
provided the type of administrative
leadership that carried the program
through its infancy into a position

of decided prominence. Few men who
came in contact with Ags disputed his
leadership abilities, foresight, or
intellectual acumen. His interests
were far-ranging, and included
paleontology, writing western outdoor
stories, and electronics. He was a
"pretty sharp" administrator, a "good
politician," operated very well in the
"upper echelons," and had a comfortable
demeanor that made thosezgnder his
supervision fond of him.

Many anecdotes are pleasantly remembered
by Simson's contempories. Logan Belle-



ville recalled that Simson used to come
in and "raise hell" about the appearance
of the Laboratory every time dignitaries
were due to arrive. To cure the usual
disorganization among research groups,
Simson threatened to attach the work
benches to the wall with hinges and to
knock the props out promptly at 5:05,
sending everything left on top

crashing to the floor.

Around the corner from the Laboratory
at Murphy's Diner, Simson was remem-
bered as the one who like to play

the pinball machine and who consistently
ordered black coffee with two ice
cubes and a side order of burnt
toast.23 Gaylord Knight, the first
Region 8 communications officer in
Atlanta, remembered the numerous

trips Simson made there, always with
the so-called Simson's suitcase among
his baggage. This device, a hefty 50-
pound combination transmitter-receiver,
was built at the Laboratory so that
Simson could test various frequencies
around the country. Upon arriving in
a town, Simson would request a room
that was open to the street and
adjacent to a tree or other suitable
fixture. While the "Chief" remained
in his room with a tall, cool drink,
Knight would climb the tree or pole

to affix a wire antenna, which would
then be strung back to the room and
connected to the "suitcase."

Unlike Horton, Gael Simson had a
background in electronics. Before
joining the Forest Service as a
scientist, he had served in the Navy
as_a radio operator during World War
1.2 Some time before 1929, he had
undertaken tests to track lightning
storms at the Wind River Forest
Experiment Station on the Columbia
(now Gifford Pinchot) National Forest.
The purpose of these tests was to
determine if a way could be devised
to ascertain which types of lightning
started forest fires, and if a pattern

could be detected for predicting fires
during such storms. Results were
inconclusive. While there in 1929

and 1930, he had served as advisor to
Dwight Beatty.26 When it came time

to select an administrator for

the radio program, Simson was a
logical choice.

Radio Laboratory Moved to Vancouver

The first decision made by the new
administration was to move the
Laboratory nearer to Region 6 head-
quarters at Portland. A house was
rented across the Columbia River in
Vancouver, Wash., at 3201 Drummond
Avenue. Though little better than

the one in Tacoma, it served its
purpose as a home for the Laboratory
for the next few years.

The Forest Service Radio
Laboratory at Vancouver, Wash.,

Figure 35.

established in 1931. (Forest Service
photo, History Section)

Harold Lawson and Foy Squibb completed
the move, and continued to work on
semiportable and portable design.

By July, Lawson was obtaining excellent
results with the type '30 tube, and the
crystal-controlled unit, now dubbed the
"sp," was reported to be comparable

in performance to Beatty's SP-1930.

He conducted tests at Wind River during
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the summer, and the results were ready
by early fall.

Optimism over the set's performance
ran high. Weighing between 25 and

40 pounds, depending on battery selection,

the SP, Roy Headley wrote, vindicated

"Beatty's confidence that it is possible

to transmit voice by such sets."?

Production was scheduled for January 1,

with some 50 units intended for trial
use in Regions 1, 4, 5, and 6 in 1932.

Figure 36.
semiportable model he designed at the
Radio Laboratory in Vancouver, Wash.,

Harold Lawson testing a

late in 1931.

In the corner is his 50-

watt transmitter model; it was also used

as the control station on the Columbia
(now Gifford Pinchot) National Forest
during the 1931 fire season.
(NA:95G-262294)

Squibb continued work on the fully
portable model. Given the designation
of type P for "portable," the unit

was virtually a lighter SP-1930
modified to transmit code and to
receive voice and code with a minimum
of electronics.?9 1In the transmitting
circuit, Squibb slightly altered the
High C Hartley Circuit of the SP-1930
to eliminate the RF choke and the
variable grid-leak resistance. He
used an "inductively wound resistance"
in its place to obtain "practically
identical" results. He reported:
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"One part is thus eliminated in the
portable set."30

Figure 37. Gael Simson demonstrating
the first type SP (semiportable) model,
1931. (NA:95G-262289)
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Figure 38. Foy Squibb's laboratory dia-

gram for the first type P (portable) set,
which he designed for the Forest Service
in 1931-32. (Forest Service photo,

History Section)



In the receiving circuit, he used a
simple series feedback regenerative
detector and one stage of af amplifi-
cation. This arrangement eliminated
the adjustable feedback condenser

and the RF choke, which had provided
a shunt-fed system in the SP-1930.
Replacing a potentiometer with a
fixed resistance for regeneration
control saved even more weight.
Squibb had thus ingeniously reduced
the weight to 12 pounds, producing

a truly portable transmitter-receiver
at 1-1/4 watts. Production of 150
sets was scheduled for April 1, 1932,
to complement the previous run of
type SP sets.

‘One of the outstanding improvements

in both the P and SP was a simpler
single-wire antenna. All Beatty's
experiments had been conducted with

a high, single-wire antenna, which
was parallel to a ground-wire counter-
poise 3-1/2 feet high. The large
clearing required for setup, the
effect of wind on frequency, and
excessive time required for instal-
lation were weaknesses of the counter-
poise system. "It was, therefore,

N e . oot OR P TR M0, :
Figure 39. Gael Simson operating an
early version of the type P (portable)
set in 1931. (Forest Service photo,
History Section)

decided to make a special effort to
develop a single wire antenna and the
result is a power-feed antenna of
very simple design," reported the
Radio News.

The length of the single-wire
antenna was made to correspond to
the frequency of the transmitter,
approximately 70 feet. Fitted with
a loading coil somewhat off-center,
the feeder wire was always fixed.

In addition to compactness, this
simplified installation. It also
had the advantage of being several
pounds lighter than its predecessor,
"... an important contri?gtion to the
success of the project."

To demonstrate the practicality of the
P set, Region 6 selected an "average
man" from a road crew. After an
operating demonstration, including a
setup and take-down, the operator was
given 1 hour to practice. Starting on
a given signal, he set up the equipment
in 18 minutes anéd sent a coded message
requesting eight men, with location and
type of fire. He then waited while the
receiving station copied the message,

Figure 40. Interior view of the first
type P (portable) set, 1931. (Forest
Service photo, History Section)
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phoned it to headquarters, received a
reply, and retransmitted the reply to
the road man, at which time he disassem-
bled the equipment. The total elapsed
time was 44 minutes.33

This demonstration conclusively estab-
lished the value of radio for the
National Forests. Headley's main
worry, now that the units were scheduled
for production and testing, was "...
where is the money coming from?"
Suspecting that radio could become so
fashionable in the Forest Service that
demand would expand out of proportion
to the real need, he also cautioned all
of the Regions:

As always when a new tool or

device comes to the front, it is
important to remember its limitations.
Radio has a legitimate use in

forest protection and a worthwhile

contribution to make to our production

objectives., ILet us hope that we fit
radio into its proper niche as
rapidly as practicable but that in
doing so we carefully refrain from
going off half cocked with any
cure-all or panacea type of thinking.
Radio will not put out the fires,

as some excited newspaper stories
seem to indicate, nor will it replace
telephone lines to any material
extent. It does not need to do
anything like this in order to

make a worthwhile contribution

to forest protection.

Before the scheduled P and SP field
tests, during the 1932 fire season,
Lawson and Squibb completed their
designs. They made minor modifications,
primarily to simplify production.
Lawson altered the SP front panel,
adding a cabinet and putting the micro-
phone inside the cabinet door. This
allowed space to mount a meter on the
front panel to facilitate tuning.

Using the same small cabinet for the
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P set, Squibb placed the storage com-
partment under the unit and rearranged
the controls. Both had an advertised
operating range of 15 miles on voice
and 20 miles on code. The low bids

of $147.00 for the SP by the Northern
Electric Co. and $49.00 for the P, by
the Spokane Radio Co., were accepted.35

Left, interior view of the

Figure 41.
final SP set. Center and right, final
exterior views of the SP set and of the
P set, respectively. (Forest Service
photo, History Section)

147 Sets Field-Tested in 1932

During the summer, 43 SP and 104 P

sets were installed on National Forests
in Montana, Idaho, Washington, Oregon,
and California. Their operation was
seldom deficient. On the Umpgua National
Forest in Oregon, for example, a few

sets were placed on the Tiller District
to assist in coping with a bad incendiary
situation. "For the first time in years
incendiary fires on this district hav<3e6
not been a problem," it was reported.

Harold Lawson made an extensive instal-
lation of the two sets in the Calder
District of the St. Joe National Forest

in north Idaho. During 63 days of record,
2,663 radio calls were placed. The
reliability of the 1,511 calls between

SP sets was estimated to be 99 percent
effective; 1,152 messages between SP

and P sets rated 84 percent reliability.37



A number of fire traffic calls from
northern California were also inter-
cepted in the District, but the most
extensive tests were conducted in western
Montana at the Savenac Nursery near
Haugen. William Apgar, the Assistant
Forester at Savenac, was an amateur

radio buff with license W7CRU. When the
new sets became available, Lewis C.
Stockdale, Chief of Operation in Region 1,
ordered two of each and put Apgar in
charge of testing. Because the nursery
was close to St. Maries, Idaho, where
Lawson was stationed, arrangements were
made for daily communications at 7 and

9 a.m. and at 5 p.m. The schedule
started August 10.

The Savenac Nursery station was located
in the house used by visiting Forest
Service officers. It had a permanent
139-foot antenna, 40 feet in height.
with this antenna, the temporary one
supplied with the sets at 20 feet, and
Apgar's National SW5 receiver, he was
able to carry out "extremely satisfactory"
tests. Except for the nursery power
plant that caused considerable inter-
ference after dark, the other stations
reported the Savenac signals "Soming in
stronger" than other SP sets.3

The period of operation lasted some 3
months and included 1,832 hours of actual
operating time. Two temporary employees
trained as operators kept a complete
station log, and Apgar devised a full
schedule of contacts to keep them busy.
In addition to the St. Joe, regular
schedules were maintained with the
Chelan National Forest and the Radio
Laboratory (W7XAQ) at Vancouver, both

in Washington, far to the West, and the
nearby R-1 headquarters at Missoula.

But Apgar's penchant for thoroughly
testing the 1-1/4-watt P sets on 3,385
and 3,445 kHz also took him out to the
hills, mining dumps, and heavy timer.
covering a large area around Savenac,
Apgar was able to find only one instance

v .. where a /700-foot/ hill masked the
signals."

"It was surprising to note how well

the sets were able to work thru /sic/
fairly heavy static," he commented .40
Even their capability to cover distances
of 50 miles or more pleased Apgar.

Portable signals between Savenac and
Missoula were rated as "very strong”
and the ability of the sets to get
through nearly 400 miles from St.
Maries to Vancouver was significant,
though rated "very weak" in signal
strength. Apgar concluded his report
on the portable set with a casual
note; "These long distance tests are
interesting but have little value in
actual work other than to show what
the sets are capable of doing."

This statement would eventually become
a major lasting point of contention
between the Laboratory and Missoula.

Although Bill Apgar would become
decidedly disenchanted with sets of
low output power in a few years, his
support in 1932 for the use of radio
in the National Forests probably
matched that of the most optimistic
radio enthusiasts. A highly outspoken
individual thoughout his Forest
Service career, he was less inclined,
with his amateur radio background, to
heed the caution of Roy Headley to go
slowly in adopting radio. Apgar was
satisfied that the difficult tests to
which he had subjected the P and SP
radios proved their potential for the
Forest Service. "We all admit they are
not perfect," he wrote, "but they do
£i1l a need and their usefulness will
increase as time advances. "42

Apgar was equally confident, though
more restrained, about the future of
radio versus telephone communication.
By posing a series of questions, he
reminded his bosses of familiar short-
comings of the telephone in the field:
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Aside from the humorous arguments
advanced, what would be the result ?‘:
if the telephone conversation

on a district were rated during
the field season with an
audibility scale such as the
radio calls are rated? Would
they show over 90% satisfactory
service? How many times have you
had trouble getting a call thru a
small local central, or been
bothered with static on mountain
lines, could not call the Ranger
station from the lookout, could
hardly understand the other party
or have been annoyed at the tele-
phone operators' favorite expression 3
of "just a moment, please' after g e
you have been standing at a wall

phone for over half an hour trying

to get a call thru? I am afraid

that a strict rating of the

two systems would show that the

present system of telephone
communication is not as perfect Figure 42. Working drawing for the type

as we generally consider it.43 PF radio, by Harold Lawson. (Gaylord A.
Knight Collection)
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In Vancouver, Harold Lawson was pleased
with the summer's results. But the use
of code in the P sets had troubled him
for some time. After Squibb's return
from college in 1933, the two men set
out to complete the design of a
voice/code portable that would equal
the P set in size and performance.

The result was the type PF portable phone
contained in a 4- by 5- by 16-inch
enclosure and weighing a scant 15 pounds,
including hardware and batteries. The
ultimate in lightweight, portable
technology, the PF used "common ham
/amateur/ circuits" to transmit a
nominal 1-1/2 watts.%4 Sometimes
advertised as the "Portable Fireman, "
the type PF used a regenerative
detector, two stages of af, and a
crystal-controlled voice transmitter.
At a reproduction cost between $60 and
$75, it proved popular, and some 450
units were sold before it was replaced
by an improved type.

Figure 43. Demonstration of the type PF
voice radio set, developed in 1933 by
Squibb and Lawson at the Radio Laboratory.

(NA:95G-280931)
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Fixed-Base Transmitter Designed

One of the final tests to be completed
by Lawson before the 1933 fire season
was the design of an a.c.-operated,
fixed-base transmitter. This unit,
which would operate at more power than
the smaller sets, was intended to
serve as a central location. The
location would theoretically be a
Ranger Station surrounded by lookout
structures. With 1-1/2-watt PF sets
in the field, l-watt SP sets at the
lookouts or fire camps, and a larger
wattage, fixed-base station at Ranger
and Forest headquarters, the triad of
Forest Service radios would be complete.

Because of the Depression, the design

of a fixed-base transmitter had to be
achieved by a circuitous route. When
simson ran out of money for a technician
on the payroll, he laid off Lawson and
then contracted with him to complete the
design for "big money"——$l25.45 With
simson supplying the material, Lawson
was able to complete the type M (medium
power) set before the summer.

The type M transmitter was a conven-

tional design and was used in conjunction
with a commercial radio receiver, usually

a Hammarlund Comet Pro or, in a few
instances, a $17 Simplex converted to
a standby receiver by the Laboratory.
rated at 20 watts nominal and 40 watts
peak, the type M had the capacity to
serve the intended function of a control
station. Originally it consisted of

a separate transmitter and receiver.
with further design improvements it
was also made available in a single
cabinet with either Rice, Garco, or
Weco gas-driven generators for field
use. It had an advertised range of

50 miles and would become a mainstay in
the 100-meter range of Forest Service
radio equipment.

The use of the Hammarlund Comet Pro
receiver indicates that the Laboratory

was receptive to commercial products
when they could find products on the
market that suited a particular need.
The Comet Pro was considered an excellent
receiver for its day. At a price of
$100 to $150, it could not be improved
upon except for minor refinements.
Because it was too selective for standby
service, the Laboratory devised a

sweep device that allowed the tuner

to scan over a narrow band of channels
twice each minute. Another refine-
ment added at the Laboratory (its
absence had irked Gael Simson) was a
standby switch in the receiver B

supply line. In a letter to Lewis
Winner, Simson cajoled Hammarlund-
Roberts into including this switch in
future models in return for receiving
information on Forest Service radios to
be used in Winner's radio program,

"The Human Side of Science."47

1

Figure 44.

The type M fixed-base voice
transmitter, intended for use as the
control unit at Ranger Stations to reach

fire lookouts. It was a high-frequency,
100-meter-band set, with a 50-mile range.
Designed by Lawson in 1933, it is shown
here in the "radio corner" at the Priest
River Field Laboratory, Idaho, in 1936.
(NA:95G-350671)

The 1933 field tests were an extension

of the previous year. Regions 1, 4, 5,
and 6 were most interested in developing
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fire networks and purchased a number

of additional radios through the Radio
Laboratory. Region 1 now had 49 radios:
3 M sets, 31 SP sets, 18 PF sets and

7 P sets.48 Although the P sets were
then considered obsolete and placed in
storage, Bill Apgar still had 50 radios
to distribute for testing in a variety
of situations.

The 1933 Savenac records revealed a
"satisfactory" 96.2 percent completion
rate for Regional calls analyzed.

In addition to test calls, experimental
work, and the relaying of traffic,

the nursery also used radio to commu-
nicate with planting camps in the area;
"This made for very efficient co-
operation ..." A PF set was used to
"excellent advantage" on the St. Joe
Forest by a survey crew doing triangu-
lation from peaks where there was no
communication. Over on the Clearwater
Forest, several sets provided communi-
cation between headquarters and road
construction and CCC camps. Two M
sets handled all communication that
normally required long-distance phone
calls between Pierce and Orofino.

Apgar established a radio network
among the Clearwater, St. Joe, Lolo,
and Flathead Forests, the Savenac
Nursery, and the Priest River Experi-
ment Station during the winter. "The
volume of business necessitated
scheduling all transmissions," he
reported, "and although no record is
available it seems safe to say that the
sets have more than paid fer their
use in the decrease of long distance
toll charges."49

By the 1934 fire season, some 700 sets
had been distributed throughout the
National Forests, primarily in Montana,

Idaho, Washington, Oregon, and California.

The Navy; the Interior Department's
National Park Service and Indian
Service; and the Bureau of Lighthouses,
then in the Department of Commerce and
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since 1939 under the U.S. Coast Guard,
purchased sets for their own use.
Although these purchases were a signi-
ficant demonstration of the acceptance
of the Radio Laboratory's products,
they were but a fraction of the needs of
the Forest Service and other Govern-
ment agencies. Considering that only
4 years had elapsed between the design
of the types SP and P, 2 years for the
types PF and M, and the subsequent
manufacture of some 700 sets of these
types, the accomplishments of Simson,
Lawson, and Squibb assume added
importance. In this relatively short
period of time, they had fo;mulat?d

a plan, tested several configurations
of a concept previously unknown,
provided prototypes for man?facturers,
had working models in the field for
testing by relatively inexperienced
personnel, made changes and alterations
in time for orders to be placed, and
kept the price at an acceptable level.

Foy Squibb and Harold Lawson continued
to be very modest about their accomplish-
ments. In later years, both emphasized
the experience they gained in amateur
radio, voiced their pleasure.at the
opportunity to turn a hobby }nto.a
vocation, and downplayed thelr.s1gnifi—
cance in the design of lightwe%ght, .
low-power, portable equipment. ¥n
fact, Squibb would say, "Maybe designed
isn't a good word, we adapted conven-
tional circuits to weight and size
limitations."32 But the events during
the next decade suggest that much more
was involved in their initial efforts
than mere "adaptation." Perhaps Gaylord
Knight was correct in saying that

Simson, Lawson, and Squibb constituted

a "godsend."
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Chapter V
Simple, Rugged, and Reliable:

Radio Policies and Practices Take Shape

If radio waves only went out to
the boundary of a forest and
stopped there, we could toss out
equipment as ordered, but radio
waves don't do that. Even in
California a radio wave behaves
just as it does elsewhere.

- Jack Hortonl

The administration of a successful Forest
Service communication program required
much more than establishing radio as a
new communications concept. Success
depended on how radio was accepted by
the personnel in charge in the field.
Even though the Washington Office could
order this new tool for use throughout
the Forest Service, Laboratory staff
never forgot that many headstrong Forest
Supervisors could resist its incursion.
The technical, logistical, and adminis-
trative decisions made at all levels,
from the Washington Office to the Radio
Laboratory, had to be tempered with the
understanding that workability was one
thing, and acceptance and implementation
were something else.

To maintain the momentum of the radio
program, the Washington Office allowed
Region 6 to assume administrative
control during the 1930's. The Portland
office was in the best position to do
this because of its past experience.
(Certainly, the Washington Office was
far removed from the forests.) As a
result, Region 6 was able to "suggest"
programs to Washington, often getting
them approved and circulated as Forest
service policy, a method perhaps more
palatable than having radio policy
dictated to the Regions directly

by the Washington Office.

This rubberstamp policy was reflected
in early correspondence between Roy
Headley and Ernest N. Kavanaugh,
Assistant Regional Forester for Range

Management, Region 6, after Headley
requested in the fall of 1932 that this
Region submit suggestions to the Chief
Forester for extending radio use in the
administration and protection of all the
National Forests.

Kavanaugh outlined several short, specific
guidelines. They gave Region 6 the
responsibility for the purchase, inspec-
tion, and approval of all radio equipment,
and authority to arrange for sets and
parts to be stocked by manufacturers.

The Radio Laboratory in Vancouver was

to provide technical assistance to the
Regions so that it would be aware of

their needs. The Regions would then
purchase radios on a "pay-as-you-go"

basis and pay the salaries of technical
personnel hired to install and maintain
them. Headley approved Kavanaugh's
outline on November 15 and distributed
almost an exact copy of the suggestions
to the Regional Foresters, instituting
the first Servicewide radio policg based
on the "suggestions" of Region 6.

Portland Retains Control of Program

The decision to retain control of the
radio program in Portalnd was unusual
for the Forest Service and proved to be
somewhat of a handicap for the Radio
Laboratory. Each Region, working within
overall policies and guidelines establish-
ed by the Washington Office, had always
been allowed considerable autonomy in
managing the National Forests within its
boundaries. The Forest Service Manual
or "Green Book" disseminating Washington
policy to the field, did not spell out
in detail the exact procedures by which
Forest Service goals were to be achieved,
so that Regional Foresters, Supervisors,
and District Rangers had a certain
amount of discretion based on their
analyses of priorities and local
attitudes. If a field officer could
justify and support an exception to

the rules, his decision was usually
given due consideration and accepted
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at the higher administrative levels of
the Forest Service.

By leaving Portland theoretically in
charge of Servicewide radio develop-
ment, Washington created the possibility
for interregional conflict over such
centralization of communication policy;
each Region could be expected to consider
Radio Laboratory guidance binding only

was no directive in this correspondence
that required the Regions to purchase
only Forest Service-designed egquipment.

This situation naturally left officials
like Jack Horton in a quandary when re-
buffed by Regional Foresters in other
Regions whose authority equalled that of
the Region 6 Regional Forester, who was
nominally in charge of national radio

practices. Horton, removing himself from
consideration, asked Roy Headley to
appoint a "radio dictator" who could keep
each National Forest from devising its
own independent communications plans.
This committee or person, Horton suggest-

insofar as it pertained to an individual
Region's needs. If a Region determined
that its needs were unique or contrary to
a decision made in Portland, it was free
to deviate from Portland's recommenda-
tions or even to choose commercial equip-
ment over the products designed and pro-
duced at the Laboratory. Regional auto-
nomy further complicated the work of the
Radio Laboratory because the Washington
Office did not give anyone the authority
or duty to arbitrate inevitable devia-
tions by any of the Regions. Real, as
opposed to implied, direction was lacking.

ed, should have a clear picture of the
total needs of the Forest Service and the

Earl Loveridge, for example, told the
Regions that "...all apparatus such as
radio sets, transmitters, receivers and
test equipment should be purchased through
the Radio Unit..." in order to insure

some semblance of centralized radio
development, provide for the coordination
of activities, and take advantage of
quantity purchase discounts. But there

7 2

- Figure 46. The Forest Service's small
> type PF set with speaker is on top of
a Hammarlund Comet Pro commercial
receiver in this photo. The receiver
was used in conjunction with the Forest
Service type M radiophone transmitter,
which is visible behind Forest Super-
visor William V. Mendenhall at left.
This night photo was taken at the
radio center on the Barley Flats fire,
Angeles National Forest, southern Cali-
fornia, in 1936. (NA:95G-341689)

{;3533? 3'571337

Figure 45. Men from the Regions who
attended a radio course held at the
Radio Laboratory, Vancouver, Wash.,
March 1934. (NA:95G-287881)
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authority to develop a firm Servicewide
policy based on those needs.

Alarmed lest one or two aggressive
Regions outdistance the others, Horton
cautioned Headley about insurmountable
problems "...if we give one unit the
cream and let the other starve."®

Washington, however, did not waver from
its inclination to allow wide freedom for
each Region and avoid strong direction in
radio communications policy. Through
most of the period between 1932 and 1948,
the Chief Forester's Office continued to
acknowledge the technical leadership of
Portland, saying, "We make no pretense

as to being authorities in radio
matters...",7 while denying the Labora-
tory real authority over the Regions.

In an attempt to provide some centralized
leadership, promote the use of radio
throughout the National Forests, and lend
substance to Portland's implied control
of the program, the Radio Laboratory held
radio schools for Regional- and forest-
level personnel. This approach brought
together those responsible for purchasing
and budgeting. It also gave Simson,
Lawson, and Squibb an opportunity to edu-
cate those who might be suspicious of the
value of radio. Using a simplified
course in electronics fundamentals, the
sets were presented to personnel as logi-
cal, straightforward devices with a prac-
tical application in suppressing forest
fires. Setting up a field demonstration
of a typical communications operation,
they effectively demonstrated the opera-
tion, provided hands-on experience, and
reduced resistance to this new technology.

Undoubtedly, this formal approach proved
more beneficial in promoting the cause of
the Laboratory than earlier forms of in-
doctrination. 1In one instance, while
finishing up an installation on the St.
Joe National Forest, Lawson was giving a
demonstration to Charles Scribner when a
call came over the speaker. Lost in the

Figure 47. Radio familiarization
course held at the Radio Laboratory,
Vancouver, Wash., March 1934. Above,
Harold Lawson pointing out to R. W.
Shields, an inspector for the old
Eastern Region (R-7), the relationship
of components to the schematic drawing

on the blackboard. Below, W. Foy Squibb

identifying radio sections for Fritz J.
Poch, technical assistant, San Isabel

‘National Forest, Colo., Region 2,

center and Leonard D. Blodgett, timber
sales specialist, Olympic National
Forest, Wash., Region 6, during the
1934 radio course.

(NA:95G-287885, 287886)

[;
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details of correct procedure, Scribner
had set aside his unlighted pipe to pick
up the microphone. Before responding, he
absentmindedly struck a match, stuck it
under his nose, and uttered a hyphenated
expletive that was received without diffi-
culty back at headquarters.8

Patent Infringement Question

The question of patent infringement was
one of the first administrative tangles
encountered by the Radio Laboratory staff
in their pursuit of lightweight port-
ables. 1In the early 1930's, many circuit
designs were protected from commercial
production by manufacturers holding the
patents. While they were unable to
curtail the use of these circuits, they
often received a royalty fee from the
secondary manufacturer. Uneasy over
their responsibility, as well as the
potential liability of the Radio Labora-
tory and increased costs, Simson raised
the possibility of patent infringement.
He asked Jack Horton to obtain the
opinion of the U.S. Department of Agri-
culture legal staff before completing

bid specifications on the P and SP sets.?

Herton passed this request on to the
Chief's office and received a short,
blunt reply from Earl Loveridge. Accord-
ing to Loveridge, who had sought the
opinion of the well-informed radio
expert, Dr. J. Howard Dellinger at the
National Bureau of Standards, who had
earlier encouraged Dwight Beatty, "...the
radio patent situation is so hopelessly
involved that it is almost impossible to
determine who the owners of 'good'
patents on radio equipment are."10

Dr. Dellinger had also pointed out that
other Government agencies "...disregarded
the patent situation in drawing up speci-
fications for radio equipment and have
specified the type of equipment desired
in exact and detailed terms."ll on this
advice, Loveridge recommended that the
Radio Laboratory proceed with bid
specifications.
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When the first run of radiophones

was completed one year later, Spokane
Radio Co. (SRC), the contractor,
questioned the possibility of
infringing on patents held by the
Radio Corporation of America (RCA)

and Lee DeForest, and voiced its

worry that it might be held liable

for royalty payments at a later date.
Jack Horton decided to research the
subject further in the U.S. Codes.

In his letter to Frank Prince of SRC,
Horton cited page and reference on

the obligations of non-patent licensees
and unlicensed manufacturers. He
concluded that SRC was required by

the Government to use patented
circuits and could not, therefore,

be held liable for infringement. If

a licensed manufacturer chose to seek
redress against a contractor for the
Government, it would have to first sue
the Government before the Court of
Claims after the sets were constructed.

But the issue of nonobligation by non-
licensed manufacturers was not easy to
quell. As more and more Forest
Service radios were constructed,
manufacturing contractors became more
and more uneasy about involvement in
court suits. Perplexed by what he
thought a closed issue, Jack Horton
once again wrote Washington. He said
that the Forest Service faced no more
than an increased cost of about

7 percent for royalties or a suit in
the Court of Claims. Admitting that
the circuits in question were

patented, and that both RCA and De-
Forest were receiving "tribute” from
other manufacturers, Horton questioned
their claim to credit or compensation.
"Personally," he told the Forest
Service Chief, "I doubt the validity
of these patents and believe both these
outfits hige a rather uncertain hold

on them."

As a suggested strategy, Horton asked
the Washington Office to continue to
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include a contractual release from
patent infringement for contractors of
Forest Service sets. He believed this
would quiet their concern over law-
suits from RCA--"a big concern with
plenty /of/ money and legal talent"--
and close the issue of the Forest
Service paying royalty fees that
small, local companies would require if
the Government did not intercede
between them and the larger
corporations.

Horton, however, was reasonably
certain from his "review of court
decisions" that if RCA or DeForest
should challenge the Forest Service
in the Court of Claims, they would
get no more than the usual 7 percent
for their trouble. 1In that event,
the Government would be out no more
than if they had made the smaller
companies liable for patent infringe-
ment and paid the 7 percent on the
front end.
Horton did not take RCA or DeForest
seriously. "I believe that RCA or
pDeForest would be very reluctant to
ask f 3 @ show down in Federal court
oo he told the Chief. With a
gambler s resolve, acquired perhaps
from his experience in the Forest
service, Jack Horton was willing to
call the bluff.

The response from the Washington
office arrived in Portland nearly a
month later. 1Its tenor was decidedly
legalistic and included a copy of a
decision provided by the U.S. Comp-
troller General in a similar case.l>
After covering historical and legal
precedents, Edward A. Sherman,

acting in the capacity of Chief
Forester, gave Horton authority to
proceed as he had requested. "In
this case, since you state that the
alleged patent rights are probably
not valid and since to ask the con-
tractor to carry the entire risk would
increase the price about 7 percent,

In spite of this possibility,

it is believed advisable for the

United States to assume the risk

rather than pay the increased price."16
The Forest Service was putting its
money on Jack Horton.

Ten years later, after some 5,000
sets had been put into use by the
Forest Service, David S. Nordwall,
Alternate Director of Operation in
the Washington Office, made an
inspection trip to the Radio Labora-
tory. His final report reviewed the
earlier Forest Service patent
controversy and recalled that RCA,
in particular, had challenged the
use of the Armstrong oscillator
circuit in Forest Service radios.
Because RCA had declined to seek
recourse in the Court of Claims,
"for obvious reasons," Nordwall
concluded that "since no further
complaints have been received

during the past 10 years, it is
believed safe to assume that this

is a closed issue."

On the other side of the patent contro-
versy, because of the confusion over
ownership, the Radio Laboratory sub-
mitted several ideas for patent con-
sideration. A representative of
General Electric Co. (GE) had informed
them this procedure was necessary to
protect the Forest Service should an
enterprising individual or company
make separate application, obtain a
patent through default, and require
royalty payments from the Forest
Service at a later date.l8 "In other
words, if we simply develop the
apparatus without securing a patent in
the Government, anyone could patent

it and thus be able to charge all
subsequent users a royalty,"19 Jack
Horton succinctly pointed out.

With this in mind, the Laboratory
staff searched for mechanical and
electrical innovations necessary
to the mission of the Radio
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Laboratory. The first was sub-
mitted for patent in mid-1931 and
described as a "power-feed
antenna" invented by Harold Lawson.
Before submission, however, the
Bureau of Agricultural Engineering,
U.S. Department of Agriculture,
again consulted Dr. Dellinger and
also Elmer L. Hall of the NBS Radio
Section, finding "... that antennas
very similar to the one in question
are in use at the present time by
amateurs."20 A few months later the
Laboratory also submitted material
to the Chief Forester for patent
application on the type P and SP
sets. But this time, the cover
letter pointed out, the patentability
of either device was doubtful. "We
claim nothing new in circuits,”
cautioned the Radio Laboratory, "but
the arrangement and combination of
parts and circuits ... in the design
of portable and semiportable
apparatus."21

Complexities of Designing Portables

The patent applications for these
radiophones never went beyond the

U.S. Department of Agriculture. On
the one hand, as the issue of patent
infringement and royalties slowly
subsided, it was no longer necessary;
on the other hand, Lawson and Squibb
had difficulty claiming complete
originality for their work. Willing
to protect the Government's interests
in developing portable, lightweight
equipment, both men, however, were
aware of their debt to amateur radio
and the practice of utilizing existing
circuits as needed. The task, however,
was not simply one of duplicating the
work of others. It required the
adaptation of "... known radio
principles and circuits to the very
specialized and exacting requirements
of forest protection communication."22
Most amateurs of the day could
construct a battery-operated portable
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whose weight would test the endurance
of any man. The trick was to make the
same set weigh half as much, but still
do the same job.

To succeed, Lawson, Squibb, and those
who later joined the staff had to be
aware of the advantages and tradeoffs
of many different circuits, each with
its own peculiar and unique advantages.
Some circuits might provide greater
sensitivity or fewer external

controls, require less power, or have
more volume or fewer expensive parts.
It was not simply a matter of clipping
a few components or attempting to
compromise quality in the interest of
lighter weight. Each concept had to
be tested on the bench, incorporated
into the rest of the circuit, and

tested again.

Then, too, there were the relative
merits of alternative design: Would
capacitive or inductive coupling
provide greater benefits? Could a
newly designed single tube be made to
work in place of the current two?
Were certain parts common to

reception and transmission, and, if
so, could they be effectively switched
back and forth if that component were
used in both circuits?

Climatic effects were also a concern
in the design of lightweight sets.
Knowing that the success of their
product depended on consistent
operation in both the humid forests
of Washington State and the arid
deserts of the Southwest, as well as
at altitudes ranging from sea level
to the Continental Divide, the
Laboratory conducted environmental
tests, albeit primitive, on each

radio type.2

Under Gael Simson's constant urging to
keep the sets "simple enough for a
mule to operate,"24 each detail in the
design was evaluated. When decisions



on enclosures were necessary, the
Laboratory determined experimentally
‘how many rivets and gussets would be
required to make a chassis withstand
the shock and weight of a packhorse
tumbling over the side of a mountain.
To measure the effects of this type
of abuse, Lawson climbed to the roof
with a set, held it at arm's length,
and, in what his coworkers called an
"unfair" test, watched as the unit
crashed to the pavement below. 25
Even though the set worked after
replacing a tube, Lawson had special
tube sockets designed that allowed
the tubes to rest on a foam compound
and be held in place with spring
clips attached to the chassis.

Lawson remembered his own near

brush with death while fighting a
forest fire and strove to keep
operational procedures clear and
concise. The outcome of his detailed
consideration to the person trying to
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enough for a mule to operate."
(NA:95G-285343)

send an urgent message resulted in
the Laboratory adopting Beatty's
watchwords--simple, rugged, and
reliable--as design goals.

The success of their efforts is amply
illustrated by a number of Forest
Service anecdotes. Among common
occurrences were the recovery of a
radio from the bottom of a canyon
after a packhorse lost its footing,
resurrecting a set that had fallen
from a moving vehicle, and surviving
abuse during a grueling fire season.
Some paid the lightweight sets high
compliments by relying on them as they
would an axe, Pulaski tool, or shovel.
When needed, they worked.

A railroad crash provided the ultimate
proof of the simplicity, ruggedness,
and dependability of the sets. A
Ranger and his railroad speeder car
on fire patrol came face to face with
a Chicago, Milwaukee, St. Paul &
Pacific locomotive on a blind curve.
With only enough time to dive off the
car, he watched as it was demolished
by the train roaring an arm's length
from his body. When the dust
settled, he searched for anything
salvageable and collected the pieces
of equipment for which he was
accountable. In a bedsheet, he

threw a mangled PF Kitbox and radio-
phone. At headquarters, the box and
radio were photographed, the set
examined, batteries replaced, and

the unit tested. It came through
with flying colors. It was returned
to service with minor cosmetic
repairs.26

The staff found attention to minute
differences in weight just as
important, as Colin Fletcher,
considered the major spokesperson
for modern-day backpackers, does
today. He tells has proteges that
if they watch the ounces, the pounds
will take care of themselves. The
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Figure 49. Type PF radiophone, left,
and kitbox, right, after collision with
a railroad locomotive. When the bat-
teries were replaced, the set worked

Radio Laboratory wanted to design a
smokechaser's set that could be

carried by one man with firefighting
tools and other paraphernalia up
mountainsides, across valleys and
rockslides, over downfalls and through
dense timber, and still arrive at a
fire with a useful communications tool.

To go a few pounds above the unknown,
optimal weight might make a man ditch
his burden in the interest of speed
or comfort, yet in the mountains the
radio signals had to be able to
traverse rugged ground. If the
weight of the batteries was decreased
in the interest of portability, the
output power would be decreased. If
the staff increased the output power,
they would pay a penalty in greater
battery weight. Somewhere in between
was an acceptable compromise that would
allow the person in the forest to
comfortably pack in his burden and
successfully send out his message.
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perfectly. Following minor repalrs at
the Radio Laboratory, it was returned
to field service. (Forest Service
photos, History Section)

) 1
Figure 50. Portability of the type P
radio is demonstrated by Harold Lawson
of the Radio Laboratory. Note antenna
loading coil and battery under container.
(Forest Service photo, History Section)



Costs Had to Be Kept Low

As design efforts progressed at the
Laboratory and the number of sets
in the National Forests increased,
the staff began to learn that
factors other than reliability,
simplicity, and ruggedness were
important. Unit price and
maintenance costs were significant
determinants of attitudes to radio.
Field men had limited budgets and
could not afford an effective
communication system if it meant
cutting back on other essential
projects. Even though one $50
radio might avert a million-dollar
fire, the decision to cross out some
items from the budget and substitute
"Radios" was an agonizing decision
for those with limited resources to
spend on roads, bridges, trails,
telephone lines, lookout towers,
buildings, labor, and a host of
other needs.

The cost also helped swing many
skeptical Rangers over to deciding
that this new technology was not
worth their investigation; along
with many others, some were loath

to accept a new idea. Accustomed to
packing beans, flour, ammunition,
and perhaps a bottle of whiskey for
an extended trip into the forests, a
Ranger could be out of contact for
weeks while on his duties. To tell
him to carry an expensive radio in
his duffel for daily contact with
headquarters was not a good way to
make a radio convert out of a
grizzled veteran accustomed to
solitude.

The unit price of each radio was also
important in planning future Laboratory
projects. Perhaps beginning with
Beatty's early experimental work, the
staff recognized that even in the 1930's,
rapid technological progress in parts
and theory meant that one design was
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Figure 51. The solitude and beauty
of a Ranger's extended trip into the
back country is reflected in this scene
at Trappers Lake, White River National
Forest, Colo., Region 2, ca. 1918.

This is now part of the Flat Tops
wilderness. (NA:95G-43141A4)

barely through field tests before it
was necessary to return to the drawing
board or workbench to keep up to date.
The design procedure at the Radio
Laboratory allowing for this planned
obsolescence was straightforward: First,
begin with all known circuits and
existing components. Second, construct
and test a modern, compact, reliable,
and practical set that is not expensive.
Third, on completion, gather up every-
thing learned and revealed throughout
the industry in the meantime and start
improving on past performance. If an
initial design effort had been overly
expensive, it would have been difficult
to justify rapidly replacing existing
units only because of improved
technology. "In the interest of
economy," Gael Simson pointed out,
"nothing is spent on beautifying the
sets as it is felt that rapid
obsolescence makes such attention
unjustifiable."27

To someone unfamiliar with radio, this

planned obsolescence could appear to be
fiscally unsound. But the pace of
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technology was swift and relentless.
"aAlmost daily," the Radio Handbook
pointed out about 1938, "new tubes,
parts and technique are being
developed."28 In a profession where
the evolution from vacuum tube, to
transistor, to integrated circuits took
place within the span of a single career,
the Laboratory staff could not succeed
in their mission by standing still.
They had to search continually for new
tubes that might take less current,
antenna changes that would enhance
performance, batteries that improved
duty cycles, and circuits capable of
stabilizing performance of lightweight
equipment.

This quest was aided by an infant

but highly innovative, fast-growing,
and competitive electronics industry
that sought constantly to devise
sophisticated circuitry and develop
technically improved equipment and
components. Spurred by competition,
they produced products at a bewildering
pace, and the men at the Laboratory
had a near-ideal, almost unprecedented
opportunity to provide the men in the
field with equipment that was always
up-to-date.

As a pioneer in lightweight, low-power,
radio development, the Radio Laboratory
was often tempted to add too many
features to Forest Service radios.

The decisions, not unique to
electronics, require careful judgment
by the design engineer, who must

often choose between adding features

to solve a problem or trying to solve
it by other means. Additional
investigation of the literature or
discussions with other specialists,

for example, might reveal that a pro-
blem could be eliminated by substituting
component values, altering physical
layout, or even abandoning "nice-to-
have" features. A second closely
related, perhaps more important factor,
stems from the human tendency to equate
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design with creativity. This can blur
the distinction between pragmatic, or
practical, design and overdesign. When
producing an item that does not yet
exist, the professional design

engineer is tempted to create an object
reflecting mastery of the subject as
well as ability to assimilate new
developments.

Radio Amateurs Ran the Laboratory

The Forest Service did avoid the
problem of overdesign. Beatty, of
course, literally came out of the
woods to demonstrate the viability

of a concept. With no more than an
elementary background in electronics,
he acquired and used only that
knowledge necessary to demonstrate
the concept. When he had to employ
assistants, he turned to radio
amateurs--who were also self-taught.
Actually, Beatty would not have had
much luck locating qualified graduate
engineers. In 1930, nearly all
holders of E.E. degrees were well
trained in design of power plants

and the erratics of high-voltage
transmission lines, but electronic
circuit theory and design was not yet
a substantial part of the university

curriculum. 29

At the upper levels of Forest Service
administration, this preference for
self-educated engineers was based on
the long and deeply held creed--only
recently modified--that foresters
could better determine the needs of
the Forest Service than graduate
engineers or other specialists.

"Early in the history of radio
development for forest protection
communication," Gael Simson told the
readers of the Journal of Forestry in
1938, "it became apparent that best
results could be obtained by placing
foresters, who also had a technical
knowledge of radio, in charge of
development work; rather than depending



on radio engineers who were not
familiar with forest protection
problems."30

The Forest Service's tenacious belief
in this general, fundamental principle
was reinforced by the successful
efforts of Beatty, Simson, Lawson, and
Squibb during the formative years of
radio development. This policy
protected the emerging Forest Service
communication program from radio
design that was too refined, too
expensive, or too fragile for use under
the rugged field conditions and, that,
thereby, might have caused the radio
program to fail in its infancy.31

Once the Laboratory's design goals for
a model were established and a proto-
type developed and thoroughly tested,
a method for manufacturing the model
in quantities had to be devised.
Initially, Beatty and the Laboratory
had sets made by private shops from a
working model. As the program took
shape, Regional Forester Charles J.
Buck, brought up the possibility in
1931 of establishing a production line
at the Radio Laboratory.32 Undoubtedly
fearful of treading on private enter-
prise, the Washington Office suggested
with little hesitation in a return
letter that the Laboratory produce
small numbers during the winter to
keep "key men" productive, but did not
believe "... the Forest Service should
go into the business of constructing
radio sets on a large scale."33

Lacking instrumentation accurate enough
to determine circuit performance and
tolerances required to guide a
manufacturer through production, the
Laboratory continued the model-bid
practice. Potential manufacturers
were invited to view a working
laboratory model and submit bids on a
fixed quantity of identical units.
Theoretically, a business with no
knowledge of electronics could be

awarded the contract. But this did
not turn out to be the case. The
successful bidders were usually
located within a few hundred miles
of the Portland office and had
previous experience in electronics
manufacturing. Such companies as
SRC in Seattle, and the Radio
Specialty Manufacturing Co. and
Oregon Electronics in Portland,
consistently bid on and obtained
Forest Service contracts.

The smaller local concerns not only
lent their expertise to preliminary
design considerations, but they also
were cooperative when units were
coming off the production line for
testing. They provided valuable
assistance in suggesting or com-
pleting the necessary changes between
the prototype and final product, or
incorporating alternatives that would
improve performance.34

No administrative problem associated
with the advent of radio in the Forest
Service could bring a faster knee-jerk
response from the Washington Office
than the subject of "administrative"

radio, or point-to-point communications.

Even before radio had a chance to prove
its effectiveness in putting down fire,
the advocates of wireless communication
were imagining benefits from "invisible
wires" strung throughout the National
Forests.

"For example," read a 1932 report, "on
a newly acquired ranger district which
was without telephonic communication,
practically the entire administrative
and protective communications was
handled by radio."3® But before work
crews could roll up telephone wires
and forget about the annual springtime
chore of maintaining miles of telephone
line after a winter's abuse, someone
reminded the visionaries of the lease
agreements between the Forest Service
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and A. T. & T. The arrangements gave telephone, nor is it intended

the Forest Service up to a 50 percent that it should.
reduction in toll call rates if it - A. G. Simson
did not use any38evice in competition and F. V. Horton (April 20, 1935)40
with telephone. Unable to justify
the expense incurred by loss of these Radio is used in the Forest
telephone leases, the Chief Forester's Service primarily as a supple-
office overruled those who favored ment to the telephone. In most
more radio. He required personnel to instances it cannot replace
emphasize the use and importance of the telephone. Instead radio
telephone "in order to forestall needless furnishes communication where
alarm on the part of A. T. & T. that the telephone is impossible or
Forest Service radio is unnecessarily impractical.
infringing on their utilities..."37 - A. G. Simson (April 11, 1936)41
Personnel were to make certain that
"...newspaper correspondents are given ... each has its place in the
to understand that, in general, radio forest communication system.
will not be used in the ordinary admini- Where the use is not heavy,
strative work of the Forest Service."38 where telephone line mainte-
The result was a series of carefully nance is difficult or expensive,
worded statements emanating from the and in areas of heavy static,
Radio Laboratory during the 1930's: such as where a telephone
line covers territory with
We use radio to supplement the radical changes in elevation,
telephone system--not to the radio may furnish more
replace it. satisfactory and dependable
- A. G. Simson (July 12, 1934)39 communication than the tele-
phone. On the other hand, for
This radio net, if it can be so 24-hour service and where it
called, has not replaced the is necessary to have community

outlets, as in cities and
villages, the telephone is
usually more useful than
the radio.
- A. G. Simson (April 1938)42

Figure 52. The Radio Laboratory and
transmitter towers for control station
KBAA on the outskirts of Portland, Ore., . ot : :
national headquarters for Forest Service Figure 53. At work in the Portland

radio from 1933 until 1952. Mt. Hood Radio Laboratory are, left to right,
appears in left background. Harold Lawson, Ralph Kunselman, and Foy
(Forest Service photo, History Section) Squibb. (NA:95G-302659)
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Figure 54. George Barrett of the
Portland Radio Laboratory communicating
with Civilian Conservation Corps (CCC)
camps operated by the Forest Service in
northern Oregon and southern Washington,
1935. (NA:95G-302663)

In general good telephone
will furnish better communica-
tion than radio, though there
are many exceptions to this
generalization.

- Radio Handbook (April 1938)43

Radio Laboratory Is Moved to Portland

Once the principle was established that
lightweight, low-power, low-cost radio
could be a part of the arsenal of forest
protection devices, establishing perma-
nent and improved facilities became the
next priority. The rented house in
Vancouver was not much of an improve-
ment over its predecessor in Tacoma.

It lacked adequate space, security, and
amenities. When a defunct radio station,
KEX (at 122d Avenue and Glisan Streets,
on the outer limits of Portland) became
available in 1933, the Forest Service
took a 3-year lease on the property and
then acquired the site, covering 5
acres.44 It served as the headquarters
of Forest Service communication develop-
ment for the next 18 years. Located

within view of Mt. Hood some 40 miles to
the east, it was ideal for Laboratory
development programs. It was not
only large enough, but also was
equipped with the dream of radio
experimenters--two 220-foot steel
towers. After building on to the
rear, and adding four tall telephone
poles and a lookout tower, the Forest
Service found that most situations
could be duplicated and tested at the
site.

During the first few years of Forest
Service radio development, a
significant difference of opinion
inherent to radio acted as a divisive
force within the Regional communica-
tions sections of the Forest Service.
This issue was the effective relation-
ship of transmitter output power, or
wattage, to the distance that a
transmission must travel. The
proponents of "brute-force"

propagation were ever ready to argue
the merits and minimize the drawbacks
of shifting Forest Service transmitters
to higher levels of output power. They
based their stand on the debatable
assumption that if an existing 5-watt
transmitter is on the fringe of
adequate performance, then a 1l0-watt
version is preferable because it should
significantly improve performance.

In retrospect, this situation, was
probably partly attributable to the
lack of positive leadership from the
Washington Office. But it also
resulted from the efficient design
efforts and planned obsolescence policy
of the Radio Laboratory. With new
weight-saving models appearing each
fire season, communication heads in

the field who championed increased
power had two effective ways of
influencing final design specifications.
Each year, they were invited by the
Radio Laboratory to submit their
suggestions for improved performance.
They also often had authority from
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the Regional Forester to purchase
what they wanted when they wanted
it. If the Radio Laboratory refused
to go along with pre~design
suggestions or ignored opinions from
the field, a Regional communications
officer could resist the expansion
of radio communication, at least the
Laboratory's models, into "his"
National Forests by delaying
purchase of planned or existing
Laboratory radios. 1In this way, he
could influence the Radio Laboratory
in its consideration of Regional
needs.

Power Issue Difficult to Resolve

The issue of output power was difficult
to resolve for several technical
reasons. Perhaps the most apparent

was associated with the expected
performance of the batteries. During
the 1930's, battery cost and

longevity had a noticeable influence

on radio design. A radio requiring a
high current source could decrease the
effective operating life of the
batteries too quickly. Frequent
replacement of the batteries could also
make field maintenance cost prohibitive.
The Laboratory, therefore, geared each
set's power requirements to the intended
use of the set and predictable battery
performance. The rule of thumb was:

"If you double the power, you must
double the bigteries, and hence, double
the weight." An existing 3-watt
radiophone weighing 25 pounds, for
example, would need to be replaced with
a 6-watt unit weighing about 50 pounds--
hardly the smokechaser's idea of
portability.

The Radio Laboratory saw a second
technical point as crucial to the
issue of output power. It arose

from the widely varying patterns

made by radio waves in the atmosphere.
such factors as antenna dimensions and
location, topography, weather and
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climatic conditions, receiver quality,
and ionospheric and sunspot activity
are of critical importance in
determining the effective range of

a radio signal. Early experiences in
the Forest Service often reflected
these peculiarities. Quite frequently,
while testing the relative performance
of two different units, the signal of
a transmitter with only one-tenth the
output power of another was received
at some distance at a strength equal
to that of the much more powerful set.

An example of this phenomena was the
some 200-mile air distance between the
Radio Laboratory in Vancouver and Lake
Chelan. Using a 1 1/2-watt SP set at
Lake Chelan, Washington, Ranger Roy
Weeman was able to establish regular
two-way communication schedules with
the 50-watt station at the Laboratory.
This link was valuable to the
Laboratory in evaluation test, even
though the staff might question Fhe
propriety of Weeman taking part in
some discussions not intended for him.
In one embarrassing instance, Simson
wanted to demonstrate the effective
range of low power to a Chinese
businessman and his son. He located
a portable radio several @iles from
town, and after establishing ?O§tact
with Lawson and the younger visitor,
turned the controls over to the
businessman, who started to talk with
his son in their native language.
Weeman, who missed the first part of
the contact, broke in during a pause
to ask, "What the hell are you guys
doing down there? You sound like

a bunch of '*#?&! Chinamen! "46

These anomalies of propagation also
worked in the opposite manner.

At times, nothing could get through.
This usually happened when the
transmitter was located at or near
its designed fringe area.
Recognizing that any transmitter,
especially in the portable class,



effectively has an undefined
boundary for satisfactory
performance and a fairly wide
region beyond this where
performance is questionable, the
Radio Laboratory cautioned
operators that "a set designed
for a 10-mile range very probably
will not operate satisfactorily
over a 100-mile range."47 To

the proponents of "brute-force"
propagation, the staff of the
Laboratory would also point out
that effective range was determined
less by output power than by
effective communication planning.
Rather than try to use a portable
at some fringe distance or under
conditions for which it was not
intended, they advised supervisors
to plan accordingly and suggested
that operators alter locations if
they found a transmitter or
receiver not operating properly
within its advertised range. Most
radio publications distributed by
the Radio Laboratory emphasized
this point, and most radio operators
familiar with their territories
soon learned the optimum locations
for effective communications with
Ranger stations and lookout
towers.

In addition to these technical
arguments for staying with low
power, Gael Simson also knew that
unlimited output power might have
a serious and detrimental effect
upon the long range communication
plans of the Forest Service. As
the IRAC representative for the

. 50
U.S. Department of Agriculture,
Simson could see clearly that the
number of assignable frequencies
was limited and that pressure to
relinquish some frequencies would
increase as radio expanded into
other Government agencies and the
military services.

Simson pointed out as late as 1936
that the Forest Service had but 11
"fire" radio channels and that it
was necessary to assign the same
frequencies to National Forests in
the West no more than a few hundred
miles apart.51 Even at minimum
power levels, the potential for
crowding and serious conflict was
significant.

Laboratory Insisted on Low Power

Harold Lawson, who fully supported
the technical arguments against the
use of increased power and was in
total agreement with Simson's
conclusions on frequency crowding,
often became the target for the
frustrations of the proponents of
brute-force transmission. They
often called the Laboratory "Horton's
Hobby Shop," and the attitudes of 5
Simson and Lawson "stubbornness."
Communication meetings almost
invariably digressed into the merits
of particular power limitations.

Jack Horton and Harold Lawson never
wavered from their position. From

the beginning, Horton insisted 3
"... that low-power was essential.”

To those who would listen, Lawson
recounted his experience with the
first National Forest radio network
where he learned a lesson on the bad
effects of unlimited power. Following
installation of a type M set at the
St. Joe National Forest headquarters
in St. Maries, Idaho, he had
distributed an SP set to each of the
Forest's five Ranger Districts.

While tuning up for a test at the

last location, one of the California
forests, which had purchased high-
power, commercial gear for experimenta-
tion, came on the channel and
effectively blocked out communications
on the St. Joe. Drawing on this
situation, Lawson depicted an Idaho
smokechaser in the same position
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attempting to notify headquarters that
a fire was out of control. If the
smokechaser had to cool his heels
while a lookout in California called
in his next month's grocery list, the
radio would have been rendered
ineffective for the very person for
whom it was intended.

This argument, of course, was challenged
in many ways by those who perceived

the administrative structure of the
Regions not as a totem pole with the
field man at the top, but as a complex
of varied services, all with unique
requirements and all in need of

adequate and equivalent radio communica-
tion capabilities (see chapter 15). If
this structure required levels of output
power threatening the most important
link in the fire-control chain, then
other agreements, understandings,
regulations, and communication plans
would need to be devised, Before these
differences of opinion could be
resolved, however, technology

provided a temporary distraction.
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Chapter VI
Beyond 100 Meters:

Vhf and Hf Developments

From work carried on in Germany
and other countries, it has become
known that prolonged exposure of
the human being within an ultra-
short wave field will produce
sterilization.

- Francis R. McCabe (1934)

Now I find out!

- Guy V. Wood (1958)1

selection of a frequency range occupied
a significant portion of time in Dwight
Beatty's 1928 and 1929 field experiments.
Selecting a frequency directly affects
battery power, antenna length, signal-to-
noise radio, transmission characteristics,
and other diverse needs. The time of day
and the terrain also must be considered
pefore a frequency range is selected.

The scarcity of commercial components

for sale restricted the scope of
Beatty's experiments. If "an optimum
frequency exists ... which will

provide the best signal/noise ratio

at the receiver under a given set of
conditions,"? then the complexity of
Beatty's task, and his preoccupation
with frequency, may be better under-
stood.

To insure the effective transmission

of daytime signals in timbered and
mountainous terrain, Beatty narrowed
his frequency criteria to three: What
frequency would be the least susceptible
to interference under these conditiong?
what frequency would result in a

radio set light enough to be carried?
what available components could
accomplish all of this without
resulting in a set too sophisticated
or delicate for adverse conditions?
From his consultations with NBS, NRL,
commercial manufacturers, amateurs,

and his own experiments, Beatty
selected the region of 100 meters
(between 3 and 4 MHz) as the most

promising. This band was used for
the sp-1930, SP, P, and M sets.3

A worldwide interest in the lower

end of the 10-meter, very high
frequency (vhf), spectrum began to
occur about the time of Beatty's
earliest field trials. On March 7,
1928, the 28- to 30-MHz region was
reserved and authorized for both

code and voice amateur use, as it
still is today, more than 50 years
later.4 Aalmost immediately, numerous
reports of trans-Atlantic broadcasts
and receptions were received.® 1In
spite of the success experienced by
"hams," vhf was found useful for
consistent transmissions only over
so-called "line-of-sight" distances.
Transmission of these higher frequencies
over the horizon is due to radio wave
reflection, or "bounce," from the
ionosphere. This process is highly
vulnerable to sunspot activity; it
was considered erratic and resulted
in fading of signals and wide
variations between the quality of day
transmissions (often poor) and night
transmissions (usually better). Signals
received hundreds of miles away might
not be detectable only a few miles
distant. For these reasons, the vhf
spectrum at that time found little
favor with users needing consistent
performance. Such Government agencies
as the Weather Bureau and the Navy,
which relied on long-distance (DX)
broadcasts, left the development of
early vhf largely to radio amateurs.

Early Radio Laboratory interest in vhf
development was due to a combination

of circumstances. Harold Lawson and
Foy Squibb were aware of the

advantages and peculiarities of the
10-meter band through their professional
involvements, which included Lawson's
membership in the American Radio Relay
League.’ Gael Simson was in a position
to recognize and encourage their field
experiments and to secure operating
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frequencies. Because other Government
agencies in IRAC found no useful
purpose in vhf, Simson was able to
acquire an abundance of these
channels for use in the Forest
Service. Although his motives in
acquiring a large number of 1l0-meter
frequencies are not recorded, Simson
probably recognized the relationship
between line-of-sight transmission
and its application to Forest Service
use. Because National Forests were
then covered by a network of fire
lookout towers, each one usually in
sight of several others, line-of-
sight radio transmissions had the
potential for useful application.

Another benefit, and perhaps Simson's
Primary consideration, was that vhf
was above the frequency spectrum for
electrical interference during
lightning storms. TIf vhf (10 meters)
could be developed in the same manner
as hf (100 meters), its ability to
provide static-free transmission
during lightning storms would aid
forest firefighters during conditions

that produced static interference and
forest fires.

In addition to line-of-sight performance
and static-free reception, vhf offered
several other advantages. Because
shorter wave lengths require shorter
lengths of antenna wire, a transmitter-
receiver operating at 10 meters can
use an antenna about one-tenth the
length required for 100 meters. This
shorter wire is also relatively simple
to install, especially when it became
possible to incorporate an antenna of
this length (approximately 7.5 feet)

in the set as a telescoping rod.

Because vhf also required lower
levels of power for line-of-sight
transmissions, a corresponding
decrease in battery weight was
possible. The lower battery drain
meant the operator could leave the
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receiver on for standby operation
rather than rely on intermittent
schedules of operation that often had
receivers "Off" when they needed to
be "On."

A final advantage of vhf low-power
requirements was the possibility for
duplex operation, that is, transmitting
and receiving simultaneously.9 With
this feature vhf could more closely
approximate telephone performance, as
well as function as a relay for the
immediate transfer of messages from
point A to point C via point B.

A major reasonfor the lack of commercial
development in the 30- to 40-MHz region
was the relative absence of components
that could operate at these shorter
wave lengths. Amateurs have
traditionally considered this a
challenge. A ham inclined.to Co?quer
unexplored horizons will ?1?d suitable
components either by co?blnlng unusual
parts into a unigue design or by
raiding the "junk box" of a fe}low ham.
The end result is usually a unique
product too complicated in parts and
labor for profitable duplication by
large-scale manufacturers.

This tendency to produce a custom
design worked to the advantage of
amateurs and was a logical approach
for the Radio Laboratory. In fact,
Beatty, Lawson, and Squibb designed
Forest Service radios as if they were
one-of-a-kind units intended for
their own personal use. In the best
of amateur traditions, their experimen-
tation was based on a few articles
read here, a conversation with other
hams there, a few of their own ideas
thrown in for good measure, and a lot
of work. Within the limitations of
space and size, they sought to

package a unique concept f9r a
specific situation--fire fighting.



Viewed in retrospect, this approach
precluded early involvement by
manufacturers in the design of hf

or vhf portable radios. The Forest
Service market was at best to be only
several thousand units. As in any new
endeavor, the cost of research was
considerable. The demands of
consumers for other products such

as broadcast radios, military
transmitters and receivers, and

large fixed-base communication
systems was real. Major corporations
are geared to mass markets; the
techniques of amateur radio
enthusiasts have no place in their
board rooms, production lines, or
sales territories. Firms like RCA,
De Forest, Radio Telephone and
Telegraph Co., Westinghouse Electric
Corp., and Zenith Radio Corp. were
hard-pressed to duplicate Forest
Service units of comparable size,
price, or function at a profit.

Work Begins on Vhf in 1932

The work on very high frequency (vhf)
began at the Radio Laboratory in

Figure 55. Photo at left shows an early
version of Harold Lawson's l0-meter-band
vhf portable radiophone, center, at Wind
River Forest Experiment Station, Wash.,
1933. Photo at right shows Harold

1932, shortly after the move to
Vancouver. Following the successful
100-meter development plan, a high-
power lO-meter transmitter was
constructed for fixed-base use. A
prototype portable design was
installed at Wind River for field
tests during 1933. These tests
proved satisfactory and led to the
production of a small number of
portables that were distributed to
selected Regional locations for
intervisible communication, "one of

the most intriguing uses of radio
nwll

A S5-meter set, designated type V

(for Roman numeral five), was also
completed in time for the 1934 fire
season. Two units were shipped to
Bill Apgar at Savenac Nursery. Apgar
tested the equipment and found it
lacking. "I eventually believe the
equipment will be of use," he wrote of
the 60-MHz set, "but in its present
state of development and in view of its
limitation, I should hesitate to
acquire more than enough for experi-
mental purposes."

Lawson testing a later version, also at
wind River. Note the absence of the
panel meter that is on the front panel
of the set in the photo at left.

(Forest Service photos, History Section)
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Figure 56. High-power, fixed-base vhf
transmitter begun at the Radio Labora-
tory in Vancouver, Wash., in 1932 and
installed at Wind River in 1933.
(NA:95G-302664)

The type V failed to perform as
expected largely because the receiver
could not operate satisfactorily at

60 MHz.13 an example of pushing
components beyond their limits, it
could not make the transition from
test bench to field use, and the
5-meter band was abandoned for the
less demanding range of 10 meters.
With a triad consisting of portables,
semiportables, and fixed-base radios,
each phase of Forest Service vhf fire-
radio needs would be met. The workinc
plan for the 10-meter models was »
identical to that of the previously
successful 100-meter units. By early
1934, Harold Lawson had completed the
design of the portable type S set
(superregenerator) and Foy Squibb, who
had returned from field tests and
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installations, completed design of
the semiportable type T sets (ten
meters). Calling again for bids on
working models, the Radio Laboratory
had vhf units available for Regional
testing by late 1934 and subsequently
produced for the 1935 fire season.

Like their 100-meter counterparts, these
vhf units represented the best portable
and semiportable design. The T set,
for example, transmitted and received
voice only and weighed between 30 and
100 pounds, depending on battery
selection. It cost $50 to $60, was
rated at a working range of 50 miles
"over optical paths," designed for
standby operation, and could be
operated duplex.l5 While lacking the
capability to operate duplex, the S

set redeemed itself with a low initial
price tag of $26 and a mere 10-pound
weight. The set-up time of under 2
minutes provided smokechasers, scouts,
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Figure 57. Experimental type V 5-meter-
band radiophone field-tested during

the 1934 fire season in Region 1 and
found deficient because the receiver
could not operate satisfactorily at

60 MHz. The 5-meter band was then
abandoned for the less demanding range
of 10 meters. (NA:95G-274974)




and fire chiefs with an adecguate tool
for ranﬁes of 50 miles "over optical
paths." 6

Figure 58.

Type S (superregenerative)
portable (10-pound) vhf set atop a
later type T semiportable set, at right.
Both of these 10-meter-band sets were
designed and tested in the Regions 1in

1934. They were produced in volume

for the 1935 fire season, when they
received some mobile testing. Both
were voice transmitter-receivers with

a working range of 50 miles, line of
sight. At left is a type M set mounted
in a field cabinet.

(NA:95G-362772) .

In addition to experimenting with the
S and T sets in mobile communications
during 1935, the Radio Laboratory also
worked to complete a vhf/lf receiver-
transmitter for airplane use. The
result was the type A (Airplane)
designed for quick installation and
capable of sending and receiving

", ..satisfactorily from plane to
ground, even in unshielded planes."17
It weighed about 25 pounds, and
operated from a 6-volt battery that
also lent itself "...to automobile
installation for two-way communication
from moving vehicles under favorable
topographic conditions."18

Figure 59.

Type A set, a vhf receiver-
transmitter, was designed for use in
airplanes for air-to-ground communica-
tion, but was also operable in moving

automobiles. It became available early
in 1936. (Forest Service photo,
History Section).

Spokane Firm Gets Contract

The workload at the Radio Laboratory
was heavy, so Simson decided to have
the initial model of a fixed-base,

vhf transmitter constructed by an
outside source. Preliminary schematic
drawings had already been completed by
Lawson. Spokane Radio Co. was low
bidder for building the set.

SRC, of course, had "manufactured"

the first eight sets of Beatty's
SP--1930. The firm had also
successfully bid on other units and
played a significant, advisory role

in the Forest Service program between
1931 and 1934.19 started as a local
parts and repair facility for commercial
radios, it had entered a wide range of
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electronic activities. The founder was
Morris Willis. With his uncle,

A. F. "Speed" Horton,and Frank Prince
and Ted Young as engineers, plus a
handful of regular and temporary
employees that included Foy Squibb in
1930, Willis made SRC one of the more
successful electronics firms in the
Pacific Northwest.20

Working with Lawson's drawings for a
moderate-power 1l0-meter set, Prince,
Young, and a new employee, Logan
Belleville, began to experiment with
circuits that "...were a little bit of
this and a little bit of that."2l
Belleville assumed the major share of
the design, and the U set (for UHF)
began to take shape.

In its final form, the type U was
enclosed in a 4-foot, 9-inch console
and weighed about 300 pounds. Like
its hf counterpart, the M set, it

used a commercial receiver, a National
SW3 superregenerative. With an output
power of 20 watts, the type U, priced
at $400, rounded out the vhf triad.

Because of Belleville's knowledge of
vhf and acceptance of the U set,
Simson arranged to borrow Belleville
from SRC during August 1936. He was
placed temporarily as a junior radio
engineer, and paid out of CCC and
WPA (Civilian Conservation Corps and
Works Progress Administration) funds.
Belleville later achieved permanent
Civil Service status.22

Logan Belleville had acquired radio
background much as Lawson and Squibb
had. As a young boy in Twin Falls,
Idaho, he "was kind of a loner;" he
did not get along easily with most
others of his age. 1Instead of
conventional youthful activities,

he found tinkering in electronic
communications exciting. With a
young friend down the street, using
cracked-off bottle tops for insulators,
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Logan Belleville, who
designed it at the Radio Laboratory in
1936, is at the controls of a type U-30-
25 fixed-base vhf radiophone with output
power of 20 watts, in the Region 6 head-

Figure 60.

quarters in Portland, Ore. (Forest
Service photo, History Section).

salvaged wire, and whatever parts that
could be found, he devised a workable
communication device between their two
homes. Later, Belleville decided to
attempt the same feat with wireless.
He learned what parts he needed for

an amateur set from library books.

His product, though workable, could
receive only a local amateur because
the electric power lines into Twin Falls
passed directly over the Belleville
home . 23

Encouraged by his father, who gave
him a vacuum tube for his birthday
and a set of double earphones for
his success in using the tube,
Belleville became an astute follower
of radio developments. With the
attitude that "...if it ever worked,
I could make it work again," he



started to repair broadcast radios
for the local residents.

A year after high school graduation,
Belleville caught a ride to San
Francisco, where his repair
experience landed him a job with a
local radio company. Duties included
service calls "from Chinatown to out
in the ocean," but he returned to
Twin Falls after becoming homesick.

Spirits refortified several weeks
later, Logan decided to try his
fortune in Los Angeles. His first job
was as a department store technician
repairing sets before they went on the
shelf. Next he worked at the service
desk for a major radio manufacturer,
repairing sets that dealers could not
fix. At his third job, identical to
the one in San Francisco, he again 24
found the lure of home irresistible.
Belleville found employment as a radio
announcer back in Twin Falls.
Encouraged by the station owner, he
obtained a commercial first-class
radio license and an amateur license
(W7CFX) . He operated a radio repair
shop during off hours. At the shop

he came into contact with A. F. "Speed"
Horton, who was on the road selling
electronic components for SRC. Because
of Belleville's demonstrated knowledge
of radio, Speed put him in contact with
Morris Willis who put him on the SRC
customer service desk. There, Willis
recognized Belleville's potential and
promoted him to help develop the Forest
gservice type U set.?

Before Belleville came to the Radio
Laboratory, Gael Simson had obtained
authorization to add a few other
employees to the staff. He hired
Ralph H. Kunselman before the move

to Portland. Carl B. Davis joined
the staff a year later. These two
technicians constructed the prototype
of most Laboratory sets. About this

same time, Foy Squibb was temporarily
assigned to install a number of his
type T sets on the Cumberland (now
Daniel Boone) National Forest in
Kentucky. Lack of funds prevented
his return to the Radio Laboratory
after the installation was complete.

In an effort to overcome the inability
of the M sets to perform on the Forest
Service patrol boats along Alaska's
southeastern coast, Harold Lawson
offered Wilbur "Bill" Claypool
temporary employment. Claypool
accepted, and the personnel count

at the Laboratory remained near six
through 1936.

Bill Claypool came to the Forest
Service from a job as regional service
manager for a Portland firm handling
Stewart-Warner refrigerators and
radios.27 He had been familiar with
Lawson's radio work for some time.

He had acquired his amateur license

in high school (9DDV, and then 7UN,
NU7UN, W7UN, 3UN, XEUN and, "hopefully,"
XE1UN) and had "ham sessions" with
Lawson in 1931 when the PCL-1 was under
test.28 1In 1936, Lawson and Claypool
became closely acquainted while serving
with six others on the organizing
committee for the American Radio Relay
League (ARRL) convention in Portland.

B2 Set Designed for Alaska

Claypool suspected that the failure
of the Alaskan type M was due to

the 100-meter frequency selection
and a low power output. To test his
theory, he drew up plans for a dual-
channel transmitter that would
operate above and below the 3-MHz
type M. After beefing up the output
by a factor of 10 and adding a
Hammarlund Comet Pro receiver,
Claypool dubbed the new design the
type B2 (Boat) and headed for Alaska.
He discovered almost immediately that
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the 200-watt B2's were enough to make
"the sparks begin to fly."2

Without an effective gound system,
however, everything on the patrol
boats was "hot"--the power shaft,
propeller, and control room. After
drydocking the boats, Claypool had
large copper plates installed on the
bottoms and then insulated the antenna
footings. This cured the problem and

the B2 set, operating at 2.3 and 4.6 MHz
(130 and 64 meters, respectively),
provided adequate communications until

a small 100-watt version was completed

a few years later.30

Figure 61. The B2 200-watt, dual-
channel transmitter (130 and 65 meters),
designed by the Radio Laboratory, worked
well for forest patrol boats in the
Alaska Region. Builder Wilbur Claypool
of the Laboratory is shown on right and
Gael Simson on left. (NA:95G-305778)

Other experiments in vhf were also
conducted during this phase of
Laboratory work. 1In an attempt to
determine the relative performance of
various vhf operating frequencies,
Simson, long a believer in the utility
of establishing a Servicewide radio
network, traveled the country with

the soon-familiar "Simson's Suitcase"
built at the Lab. With the suitcase,

he could effectively test four channels.

It started on a fundamental frequency;
then the press of a button would give
the second, third, and fourth harmonic
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(the fundamental x2, x3, x4). Morning
and evening, no matter where he was, he
would try to contact Portland. (By 1941,
Simson was up to 4.5, 9.0, 13.5, and

19.1 MHz, respectively, but he never
succeeded in finding a satisfactory all-
Service frequency.) L

"Simson's Suitcase," which
was carried around the country by its
builder, Gael Simson of the Radio
Laboratory, in an unsuccessful effort

to find an optimum Servicewide frequency
channel for a potential national radio

Figure 62.

network for the agency. (Forest Service

photo, History Section)

The Radio Laboratory's progress in
producing up-to-date radios was
paralleled by physical improvements to
the facilities. The brick exterior

got a fresh coat of paint and a new
addition put on the rear of the
building. The appearance of a more
modern facility was heightened inside,
where the changes were equally
impressive, with a separate room set
off for communications. Here Logan
Belleville led the group in designing

a 250-watt transmitter--"a beautiful
thing"--that kept KBAA at the Laboratory
in contact with the men while they were
on various assignments around the
Pacific Northwest.



U. S. DEPT. OF AGRICULTURE el § = TN
FOREST SERVICE

RADIO EQUIPMENT
BULLETIN

N

Figure 64. Transmitting and receiving
! equipment at the Radio Laboratory's
Station KBAA, Portland, Ore. A new
250-watt transmitter installed about
} ' ‘ 1939 kept the Laboratory in close touch
} \ ; with personnel on field assignments.
| BT rke (Forest Service photo, History Section)

RADIO LABORATORY — PORTLAND, OREGON

Figure 63. The Forest Service Radio
Laboratory at Portland, Ore., in 1939,
appeared on cover of "Radio Equipment
Bulletin." (Forest Service photo,
History Section)

with a full complement of vhf and hf
radios in the portable, semiportable,
and fixed-base classes, activities

at the Radio Laboratory might have
been expected to subside. This was
not the case. 1In addition to improve-
ments brought about "almost daily /by/
new tubes, parts and technique..."33
and the problems experienced with the
commercial vhf receivers, the men

recognized that their initial design Figure 65. Checking the performance
efforts needed constant updating. "By of a new vhf prototype at the Radio
modern standards," Harold Lawson was Laboratory. Left to right are Harold

to recall, "we had some pretty sad Lawson, Logan Belleville, and Carl Davis.
pieces of hardware. For their day (Forest Service photo, History Section)
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most of them were pretty good, but we
had a few 'dogs'..."3

Their desire to leave nothing to chance
spurred them to tackle every identified
problem. They experimented with
variations that would improve the
product and conducted studies on every
new concept. For minor changes, a model
change was made. For major changes,

a new design was undertaken.

As a result, a significant number of
Laboratory model changes were made
before 1941. fThe M set, for example,
went through variations that included
the models B, C, and D. The T set had
three model changes, the SPF and T/D
each had five, the I had three, and
the Relay Repeater Station (RRS)
eventually had six variations. 35
Some of the changes involved only
minor alterations intended as "fixes"
for particular problems. In other
cases, the modifications altered the
physical appearance of the unit and
changed the original function of the
sets.

KA Model for Airplanes

After the Laboratory improved portable
receiver design, the new M sets no
longer included a separate Hummarlund
or National receiver. Instead, each
incorporated a receiver of Forest
Service design. The end product not
only changed the appearance but also
changed the specifications so much

that the M set could conceivably drop
from the fixed-base class to that of
the semiportable. Improvements found
beneficial in a number of different
sets were also grouped together with

a few other new ideas in updated designs;
this was reflected in the type KA (Kar-
Airplane) in early 1940.

The type KA was intended to be the vhf
(34.22~-MHz) airplane counterpart of the
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S, T, and U sets. It incorporated
circuits from the earlier mobile vhf
version and was intended to eliminate
much of the electronic noise associated
with spark-type ignition systems. It
had a new feature called the "squelch
control" that the instructions pointed
out did not contribute to sensitivity
but merely relieved the constant hissing
noise characteristic of this type of
receiver. When it was set only to the

point where the hiss disappeared,
any signal strong enough to be heard
above the squelch could be heard
"full volume."

Improvements in the transmitting
section of the KA incorporated
features familiar to operators using
other types of Forest Service radio
equipment. Having learned through
experience the tuning procedures
most acceptable to operators, the
Laboratory designed the front panel
of the type KA to be similar "to the
tuning procedures for the type M
radiophone." By assimilating the
mobile concepts of the type K and
operational features of the type M,
incorporating new circuits, and
designing from experience gained with
the previous airplane type A, the
staff was able to "invent" the new
composite type KA.

With only minor staff changes between
1935 and 1941, the small Laboratory
coterie was responsible for 9 entirely
new types of radio equipment, some

27 model changes over the full
complement of Forest Service radios,
inumerable "fixes," and several types
of unique hardware and test equipment.
Although some may have "lacked refine-
ments by modern standards," they had a
decided effect on the adoption of
electronic communications, fire-control
procedures, and administrativg management
procedures in the Forest Service. They
also affected the development and



design of radios in the military and
private sectors.

The path to success, however, was
marked by many trials and tribulations.
As events were to indicate, the Radio
ILaboratory was more than a hobby shop.
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Chapter VII
Improved Designs:

Standards for the Future

Though the newspapers--and we our-
selves-—may be prone to treat them
with no more than an off-hand
respect, these sets are, even in a
purely mechanical light, one of the
outstanding wonders of the radio
world. Improvement must still go
on, but when viewed in a utilitar-
ian way their worth--not only to
the cause of conservation, but to
society as well--already can hardly
be evaluated either in dollars and
cents or in words.

- Forest Service Service Bulletinl

By 1935, the rapid growth of radio

use by Forest Service field units

was complicating the administration
and control of the radio project.

The 700 radios available for
operation, mostly in California and
the Pacific Northwest, were congegting
the limited frequencies allotted.
Using vhf had alleviated the problem
somewhat by transferring part of the
load to the l0-meter allocations, but
the value of 100-meter radio was still
important for nonline-of-sight trans-
missions. At a Forest Service
communications conference in Portland
in early 1935, "overcrowding" on the
100-meter band was discussed at length.

To eliminate part of the congestion,
the committee that planned the
conference suggested that the Radio
Laboratory staff design an intermediate-
power transmitter of about 10 watts to
fit between the 5-watt SP Special and
the 20-watt type M.4 The proponents
argued this change '...will remove many
more costly M sets from the air as well
as reduce the interference between
regions and forest on shared
frequencies." Although "practically
divided" on this point, the committee
agreed "after rather exhaustive
investigations™ that "low power should

govern" and that an improved receiver
for the SP Specials would provide
"adequate communication" in the semi-
portable line. If this did not prove
satisfactory, the committee requested
that "...a new type set should be
designed, but not until after an
examination has been made by the tech-
nical staff at the Laboratory.“5

The communications committee also
reiterated the Forest Service

policy of avoiding radio communica-
tions for all but fire control in an
effort to further reduce inter-Forest,
100-meter interference. The practice
of using the 3- to 3.5-MHz band for
administrative business, or point-to-
point communication, despite a
prohibition, had been increasing
steadily and was another cause of
overcrowding. The committee cautioned
that, "consistent with the agreement
in effect between the A. T. & T system
and the Secretary of Agriculture, we
cannot ethically use radio for point-
to-point communications where adequate
private telephone facilities are
available."®

The Laboratory staff set out to implement
the conference mandate. In an attempt to
provide a radio set of intermediate size
and power, they sought (1) to improve the
performance of the type PF (instead of
that of SP Special as suggested) and (2)
to lower the power of the type M.

In the meantime, Bill Claypool
returned from Alaska to learn that

the Laboratory temporarily lacked the
funds to keep him on the payroll.

He decided to open a marine radio
sales and service shop in southeastern
Alaska. While Claypool was in Portland
to gather equipment for this venture,
the financial situation improved, and
Harold Lawson won him back with an
assignment to improve the PF.

(Claypool went back to Alaska later

as an employee of the Forest Service.)
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The major problem with the type PF
was its regenerative type receiver.
It operated best when finely tuned
to the point of breaking into
oscillation. This made it a delight
for experienced operators but proved
difficult for the scarred and battered
hands of a firefighter. Lacking the
comfort and quiet of a lab or office,
the harried men on the fireline had
neither the time nor the patience to
deftly locate the critical telltale
hiss indicating regeneration.

Claypool set about designing a more
acceptable receiver, assisted
primarily by Lawson. For several
months, he made many trips between
books, drafting table, and workbench,
attempting to master the fundamentals
of superheterodynes. At one point,
when neither Claypool nor Lawson
could figure out the mathematics for
a tracking oscillator in the 455-if
stage, a traveling salesman came by.
Learning of their problem, this
graduate of "a prestigious school in
the East" sat down and "whipped out"
the answer for them.8 The other
circuitry was completed in due time
and the newly designated SPF (Semi-

portable phone) was ready for the 1936
fire season.

SPF Is Big Success

The success of the 2 1/4-watt SPF was
immediate and it went on to become a
legend. About one-half again as large
as its predecessor, and weighing an in-
termediate 21 pounds, 6 pounds more, it
was still light enough for smoke-
chasers. With the kitbox, it was also
hefty enough for temporary fire camps.
Rugged in appearance and construction,

it provided adequate service, amazingly,

for 20 years after production stopped.

New Forest Service communication
technicians continued to "cut

100

their teeth" on the venerable SPF
into the 1960's. Known on the
fireline as the "short-peckered
friend," it gained the respect of
all who had to depend on it. Even
Bill Apgar in Region 1, who found
much to complain about, remembered
that "those SPF's were a dream."9

Figure 66. Front view of SPF model
set up for portable use. (Forest
Service photo, History Section)

Figure 67. Interior view of SPF model.
(Forest Service photo, History Section)




. - . i o
Figure 68. Smokechaser with SPF model
set up for portable use on the Spud
Hill fire, Columbia (now Gifford Pinchot)
National Forest, Wash., 1937.
(NA:95G-354925)

Figure 69.

SPF model set up for semi-
portable use at a Region 6 temporary

base camp. (Forest Service photo,
History Section)

The design of an intermediate-power,
fixed-base, 100-meter unit followed
that of the SPF. Based on the
suggestions of the 1935 communications
conference, the Radio Laboratory
worked on altering the type M, now

in its third modification, after
abandoning the Hammarlund Comet Pro
for the superheterodyne receiver of
Claypool's SPF. Starting with the
type M model D, the lower-powered
version became the type I (Intermediate
power). Virtually identical in
appearance to the M, the type I
weighed 66 pounds with all accessories,
had a nominal output of 9 1/2 watts,
and operated from batteries. Although
the communications conference
recommended it to reduce frequency
crowding, its 20-watt predecessor
outsold it 4 to 1.

S

Figure 70. The type M, model L.

The type I, model D, with the exception
of a few switches, was identical in
appearance. (Forest Service photo,
History Section)
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Improvements in the existing line of
equipment followed a similar pattern.
Criticisms had been leveled at the
type S for its low power and
frequently spurious signals, making
it a prime candidate for replacement.
Earlier changes in the type S model B
had alleviated some of the problems
of this 0.l-watt set, but even though
over 780 sets were purchased by the
Regions, the Laboratory decided to
discontinue production. An updated
version, the type SV (Superregenerative
Variable frequency), with its output
increased to l-watt and separate
oscillator circuits and tubes for
both the transmitter and receiver,
did not overcome all previous
objections, however.

< FOREST RANGE
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Figure 71. Type SV set at Mt. Hood,
Ore., February 1941. (NA:95G-405143)

At an interregional radio meeting in
Portland, January 4 to 12, 1938, a
thorough review and analysis of Forest
Service radio was again undertaken.
Each set was evaluated on every aspect
of construction and operation. Minor
changes were recommended for most
sets, but the type T set was subjected
to major criticism. Over 35 changes
were proposed. In addition to the need
for greater receiver sensitivity, the
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conference requested crystal control
for the transmitter, the use of a push-
to-talk microphone, and a host of
mechanical improvements.

The Radio Laboratory had periodically
subjected type T to model changes

even before the conference. Early in
its reconstruction, the T set was
divided into two separate cabinets

for duplex operation. With separate
circuits for reception and transmission,
the TH/TL (Ten-meter High frequency/
Ten-meter Low_ frequency) included many
improvements. But these modifications
did not bring the type T up to the
performance standards of the more
successful Forest Service sets. It was
"considered obsolete" following the

1938 communications conference, and was
not included in later Radio Laboratory
catalogS.12 It was soon to be replaced
by an improved model.
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Figure 72. Type TH/TL in semiportable
configuration for field use. See figure
97. (NA:95G-316855)




The naming of the type T, model D
(T/D) , was somewhat misleading. It

was radically improved over the old
type T. The type T/D incorporated
"...the latest developments in ultra-
high frequency /vhf/ parts and material
with a view to extending the usefulness
of the ultrahigh frequency /vh£f/
spectrum..."l3 The major change in

the T/D was in the receiver. The
superregeneratives in the previous

type T's were inherently noisy,

making continuous standby nerve-
wracking for the operators. This
problem was eliminated by incorporating
the superheterodyne in the T/D.

The T/D illustrates the number of
complexities associated with the
introduction of new Radio Laboratory
ideas. Many older S and SV portables
in the field faced obsolescence because
the transmitters could not tune to the
exact frequencies of the T/D. If a
forest purchased the new units for
lookout towers and sent smokechasers
into the field with SV sets, there
would certainly be many complaints.
The master oscillators in the SV's
simply could not hit the exact
receiving location of the crystal-
controlled T/D's--at least not without
a number of frustrating failures.

T/D and SX/SXA Sets Are Versatile

The Laboratory staff was aware of this
problem before completing the T/D
design. To overcome objections, the
men incorporated a bell into the
circuitry of the new sets. This
adaptation permitted S and SV operators
to tune the dial of their sets across
the full range of the T/D receiver
while transmitting. When the two
frequencies matched, the T/D alarm bell
would sound. Returning to transmitting
frequency, the S or SV operator would
then continue to transmit until the
type T/D operator located the calling
station.

This strategy silenced charges of
"planned obsolescence" against the
Laboratory. But the staff went
even one better. They saw the bell
already in each T/D as presenting
an option for a unique call system.
If several T/D sets were ordered for
a National Forest, the sender could
activate the bell of a single
receiver by using a code signal for
that particular receiver in the
system. This not only provided a
degree of privacy but also meant
that every lookout did not have to
be disturbed when a message was
relayed in the middle of the night.

The introduction of the T/D speaks
well for the forethought and planning
of the Radio Laboratory staff. 1In
addition to extending the usefulness
of the S and SV sets, the staff also
made the T/D a less demanding tool.
It could be left on, tuned to "standby"
when necessary. With the set on
standby, the lookouts or fire bosses
could go about their other duties
knowing that "the entirely foolproof"
bell would notifZ them of incoming
communications.t
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Figure 73. Type T, model D, located

in base of fire finder, Pepper Lookout,
Mt. Hood National Forest, Ore., July
1940. (NA:95G-397920)
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Development of a mobile set for use
in Forest Service vehicles proved
to be a more demanding job for the
Laboratory than expected. The lack
of adequate commercial sets, the
bumpy roads, and the ignition
problems made early development of
mobile radio impractical. "I am
afraid," wrote Gael Simson in early
1936, that, "the day when the Forest
Supervisor can ride around in his
car and listen to all his radio
stations will have to be deferred
for a long, long time. The Forests
are too big, our transmitters too
small, and roads too noisy."15

The Radio Laboratory's first mobile
radio was an adaptation of the type I
transmitter, with a commercial
pushbutton receiver, in late 1938.
This type I-Mobile found only limited
acceptance. It was then modified and
renamed the type K (Kar).l® fhe

type K was supplied in three packages
--a receiver, transmitter, and power
supply. It had an output of 9 1/2
watts and operated on 100 meters.

To be successful, the type I would
have to provide consistent performance
under adverse conditions. Almost
immediately, it was learned that this
second-generation mobile was
unsatisfactory because of the unstable
commercial receiver. Having failed to
wed an available product with a
modified transmitter of its own
design, the Laboratory staff was
"forced to begin development" of its
own mobile receiver.
received the primary responsibility for
this project.

The Radio Laboratory dropped its plan
to supply a 100-meter mobile and
instead considered a lO-meter model.
Basing the transmitter on a scaled-
down version of the original type U,
the staff was successful in late 1941
in providing an acceptable mobile
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transmitter--the KU-T (Kar uhf-
Transmitter) .

The task of designing a mobile
receiver was much more complex. There
was, as always, the problem of auto-
mobile noise, and there was no
existing set to provide a starting
point. Undaunted, Belleville sought
his answers in the Laboratory tradition.
Using books, drafting table, and work-
bench, his solution some months later
was both unique and extremely
successful.

Belleville overcame the problem without
spark-plug noise suppressors or other
forms of common ignition noise treat-
ment. He accomplished this by using a
variation of the "Lamb Silencer,"”
first outlined in a 1936 QST magazine
article.l2 fThis technique was similar
to today's squelch control that keeps
the receiver off in the absence of a
strong signal. Only transmissions
above the squelch setting are heard by
the operator.

Lawson and Belleville believed this
adaptation allowed the KU-R (Kar uhf- °
Receiver) to compete favorably with

the newly developed, commercial
frequency-modulated (FM) mobile sets,
which were static-free. In addition,

it extended the life of other
amplitude-modulated (AM) m?bile sets.,

In an article for Electronics magazine,
they wrote that the modification was

", ..good enough so that many /AaM/
communication systems now being discarded
can be made to serve adequately."2l Most
important, the KT-T/KU-R had passed the
tests which its predecessors had failed;
its operation under adverse conditions
far exceeded expectations. At the
request of the Regions, the techniques
used by Belleville were later applied to
a vhf semiportable set--the U-T/U-R.
While never substantiated, the word got
around the National Forests that Motorola
Inc. said they would have been "hard




pressed" to equal the KU-R performance
in the AM mobile field.Z?2
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Figure 74. Type KU-R AM receiver, the
Radio Laboratory's first fully success-
ful mobile receiver. With its companion,
the KU-T transmitter, it gave a high
level of performance under adverse
conditions. Recelver performance was
assisted by a squelch control. The

set competed favorably with new commer-
cial FM sets of the time. See photo of
combined unit in appendix I. (Forest
Service photo, History Section)

Regional requests for an improved

vhf portable/semiportable also led

the Radio Laboratory to undertake a
major modification of the type S/SV

in 1940. The new type SX (Super-
regenerative Crystals) used three
crystal-controlled frequencies in the
10-meter band at 1/4-watt power each.
These were selected either by a switch
or push buttons. With the purchase of
a separate attachment (SXA), the unit
could replace either the S or SV. The
popularity of the SX led the smoke-
jumper's school in Missoula to request
an ultralight version. The type SJ

(Smokejumper) represented the ultimate
in size reduction; at 6 pounds, the
compact set could fit in a special

leg pocket of the smokejumper's outfit.
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Figure 75. Type SX (superregenerative,
crystal-controlled frequency) lower ;et,
shown here interconnected for operatlog
with the SXA, top. The SXA was an au@1o
amplifier used as a standby speaker with
the SX transceiver. The SX proved a very
popular, light, portable set. It was a
successor to the S and SV sets. See
circuit diagram in appendix I. (NA:95G-
407251)



Figure 76. Type SJ set, developed as an
ultralightweight model for smokejumpers,

fitting into a special leg pocket and

weighing only 6 pounds. Pencil gives an
idea of its size. (Forest Service photo,

History Section)

By early 1938, the staff at the Radio
Laboratory was thinking of extending
the effective operating range of the
vhf semiportables.2 In principle,
vhf sets were limited to line-of-
sight transmissions, but this could
be extended if a third party relayed
a message between two points not
visible to each other. This concept
might be thought of as a communication
between a smokechaser and National
Forest headquarters, with a lookout
within sight of both parties retrans-
mitting the smokechaser's message.
The logical next step was to devise
an "automatic relay."

First Radio Relay Station

In July 1941, a battery-operated
radio relay design was completed at
the Laboratory and readied for
installation on Mt. Diablo, near
Oakland, Calif.2® The RRS was a

composite of earlier vhf sets operating

on standby until a carrier frequency
turned on both the receiver and
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installation atop Mt. Diablo, Calif.,
first field setup of the Forest Service,
July 1941. It allowed the nearby Region-
al headquarters in San Francisco to
establish point—to-point communication
with any outlying vhf radio within
visible range of the repeater. Esthetics
required the RRS to be placed in a plain
building that minimized environmental
impact. (Forest Service photo, History
Section)

Logan Belleville, standing,
and Carl Davis, of the Radio Laboratory,
at the RRS installation on Mt. Shasta,
Calif. (Forest Service photo, History

Section)

Figure 78.



transmitter. 1Its introduction
heralded a new era in Forest Service
communication planning.

The selection of Mt. Diablo was
significant. Located within
communication range of Region 5
headquarters in San Francisco, the
mountain gave the Regional office an
opportunity to establish point-to-
point communication with any outlying
vhf radio within visible range of the
repeater. If a system of strategically
located repeaters could be placed
throughout the State, it would
eventually be possible for the Regional
office to make contact with anyone in
sight of a repeater. The Sequoia
National Forest headquarters at
Porterville, for example, might

locate a repeater link on a point also
visible to Mt. Diablo, bringing that
office into direct contact with

San Francisco. Similarly, if the Inyo
National Forest could situate a
repeater in line with the Porterville
repeater, a 3-way link would be
established between Bishop and the
Regional office. The length of this
daisy-chain communication system was
limited only by an insufficient number
of "intervisible" locations.

The RRS also had a significant impact
on radio for the fireline aside from
the inherent possibilities of vhf
repeaters for administrative use.

One criticism of vhf portable radio
had been its inability to overcome
the limits of intervisibility. A
smokechaser who happened on a fire

in a location where mountain ridges
and the absence of a visible lookout
tower hampered vhf communication was
no better off than earlier smoke-
chasers who had to rely on the
telephone. To make contact, both

had to leave the site. But with

one or more vhf repeaters at strategic
locations throughout a Forest, the