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The National Fire-Radio Cache
Is a Module System at Work

Norman C. Anderson and
Dale Peacock

The National Fire-Radio
Cache is an organized network
of communications equipment
and frequencies for use on large
fires. Assigned frequencies re-
duce communication interfer-
ence. The Cache system has been
tested and used. It will be com-
pleted as funds become available.

Poor Communications Are
A Hazard

How many times have you

" heard of a large fire situation

where inadequate communica-
tions contributed to loss of life,
property, resources, or the fire
itself?

A giant step toward overcom-
ing inadequate communications
is to provide a complete com-
munication system. This system
must be transportable and self-
contained, meeting all activity
requirements. It must be easily
and quickly placed in operation.

The National Fire-Radio
Cache began with establishing
frequencies (fig. 1). This plan
provides for: six air frequencies,
five fire command and tactical
frequencies, two crew frequen-
cies, and three pairs of repeater
frequencies.

Norman C. Anderson is Forest
Service Administrator, Boise
Interagency Fire Center,

Dale Peacoek i3 National Fire
Radio Cache technician, BIFC

The National Fire-Radio
Cache at Boise Interagency Fire
Center contains elements for a
large fire ground attack radio
system. It consists of six Divi-
sion Modules, two Fire Camp
Units, and a Repeater Unit.

Each Division Module (fig. 2)
contains 15 radios, complete
with replacement batteries, in a
fiberglass box (packed weight
approx. 110 1b.):

1. One Division (command)

Radio
(5-frequency personal port-
able radio)

2. Three Sector (tactical)

Radios
(5-frequency personal port-
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able radios)

8. Nine Crew Radios
(2-frequency personal port-
able radios)

4. Two Special Assignment
Radios
(2-frequency handie-talkie
radios)

Each Fire Camp Unit consists
of 11 fiberglass boxes, (packed
weight about 110 pounds each).
These boxes contain:

1. Remote, 2-way radio com-
munications for 4 frequen-
cies.

A camp telephone system.
A camp PA system.
One portable 360-frequency
VHF radio (ﬁg 3)
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"REQUENCY ASSIGNMENT
IEIS 0T | GREN i3 s

* 168.775 | ‘
2.169.200 .«
.169.900°

REPEATEK

1 { 168. 700 Mhz
170.000

170.450..
'170.975 -

Figure 1. The frequency plan assigning use
on large fires is the foundation for imple-
menting the Nationa! Fire-Radio, Cache
System,

7.

N l68 625

Four Division Radios, 5-
frequency personal port-
able for overhead and spe-
cial assignment.

a. Fire boss

b. Safety officer

YET TO: BE
"ASSIGNED

country terrain and possi-
bly over a main ridge.

. A tie-in from at least one

spike camp with main fire

. camp.
. Provision for ground con-

dios” with the repeater fre-
quency. The fire camp had
three 10-watt base radios
and one with the repeater
frequency. The fire camp
also had service net, Forest

¢. Line boss trol and dispatch of heli- .
d. Air_ attack copters at main heliport. :;Z’ g;es);litf‘?o'rind carmp
e. Heliport . Communications for one- P :

Five Crew Radios, 2-fre-
quency handie-talkie for re-
placement or special as-
signment,.

Fire Camp console (fig. 4).

The Repeater Unit comes in
two boxes, packed weight 40 lbs.
each.

Romero Fire Benefits from the
Cache

During the summer of 1971,
the National Fire-Radio Cache,
at the Boise Interagency Fire

way road traffic control.

. Communications for wvari-

ous agency and forest
ground tankers in the tank-
er pool.

. Intra - crew communica-

tions.

. Communications for special

critical burnout operations
on one division.

. Additional frequencies for

separating air operations
for California State Divi-
sion of Forestry.

. “Division radios,”

. A 5-frequency ‘“‘sector boss

radio” with service net tie-
in to the spike camp.

. A 360-frequency VHF, bat-

tery-operated radio, which
provided the base heliport
communications and was
asgsigned an emergency
FAA frequency.

assigned
to “switch position 1” for
traffic control personnel,
Note: Repeater require-
ment made the Division

Center, was made ready for use. These requirements were met . . .
A call came from the Romero by: radio unsuitable for line
Fire and on October 9, within 1. A repeater installed on a overhead use.

114
the

hours after arrival there,
radio system was in use.

Romero fire communications re-
quirements included:

1.

Fireline and fire camp cov-
erage over rough, front-
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ridge. All line personnel
down through sector boss
and fire camp were tied in-
to the repeater. The line
overhead were given 5-fre-
quency “Sector Boss Ra-

. Extra handie-talkie type

crew radios on “switch po-
gition 1” assigned to vari-
ous ground tankers. Tank-
er boss tie was with “Sec-
tor radio.”




Figure 2. One Division Module, 18 5- and
2-frequency radios with replocemsnt bat-
terios, weighs 110 pounds in shipping
container,

6. Crew radios used “switch
position 2.7

7. Sector boss monitoring
crew radio on ‘“switch po-
gition 2."”

8. A 5-frequency “Divigion
radio” for the critical burn-
out division boss, linked to
rest of fire with “Sector
radio.”

9. Additional VHF emergency
FAA frequency obtained
and put into use after first
frequency became congest-
ed.

‘See chart; National Fire-Radio

Cache System.

Cache Judged 90% Effective
After The Romero Fire

An informal questionnaire
was distributed to the last shift
of line overhead on the Romero
Fire. The results indicated the
“Module System’ was at least 90
percent effective. Some of the
comments, remarks, and ideas
from the evaluation were:
¢ The “Module System” is an

improvement and is workable.
* The “Module System” is flexi-

ble and provides adequate fre-

quencies and equipment to
meet large fire needs.

» A communications officer and
National Radio Cache Techni-
cian is needed to accompany
the National Cache until suffi-
cient fire communications offi-
cers can be trained.

* Three of four frequencies
were adequate to handle the
total fire traffic with no over-
loads even during shift
changes.

s The air operationg of the Na-
tional Fire-Radio Cache Sys-
tem needs to be implemented
as soon as possible. FAA
emergency VHF frequencies
are a good backup until a Na-
tional Radio-Air Operations
System becomes a reality.

Fill Out A Fire Order For The Cache

Requests for the Cache are
made by Fire Order to the Forest
Service Coordinator, Boise In-
teragency Fire Center, 8905
Vista Ave,, Boise, ID. 83705.
An individual Division Module
(15 radios) can be ordered.
When three Division Modules
are ordered, a Fire Camp Unit
and National Radio Cache tech-
nician accompanies the Cache.
The Repeater Units will be sent
only by request.

The technician will assist and
advise the fire communications
officer in the implementation of
the Cache System and arrange
for return and maintenance of
the Cache. The National Cache

Summer 1972 5
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Figurs 3. Technicion Bill Borrus, BIFC, at
the portoble 360-frequency VHF radio
has own power supply and con be posi-
tioned ony place gir-ground communica-
tians are nesded. Need requires approval
for use of emergency FAA frequency.

at the Boise Interagency Fire
Center has the capability of
maintaining six Division Mod-
ules within 48 hours.

BFIC Provides Training

A module system brings with
it training needs. To date, this
has been done by the National
Cache technician at fire schools
and communication officer’s
workshops. This training will
continue as BIFC gets requests.
Actua! fireline communication
systems training is done when
the National Cache technician
assists on fires. Slide tapes and
written material are now being
prepared to inform fire manag-
ers about the use of the new
National Radio Cache System.

First, Finances, Then The Future

Fireline-The present plan calls
for 36 Division Modules with an
accompanying Fire Camp TUnit

& Fire Control Notes
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for each three Division Modules.
Immediate need is: financing to
implement the rest of the plan:
30 more Division Modules.

Fireline Repeaters-The Cache
presently has two fireline repeat-
ers with associated frequencies,
For full system implementation,
ten more repeaters and one

more pair of repeater frequen-
cies in the fireline frequency

range are needed.

Service Nets-One service net iy
presently available with 11 more
needed and two more pairs of
repeater frequencies are requir-
ed to meet service needs.

Air Net-No actual implementa-
tion of the Air Net is possible
yvet. The air net will make it
possible to tie in six air frequen-
cies with the ground and pro-
vide a way for the fireline fre-
quencies to be available in a
single multi-channel radio.

Suitable multi-channel radios
are manufactured and the
market is becoming competitive.
Implementing the Air Net sys-
tem awaits finaneing. With it
Forest Service aircraft will be
equipped with high band F.M.
4800 channel radios. Provision
in the National Cache will be
made to furnish contract and
rental aircraft with multi-chan-
nel radios.

But the module system now
available can help sort out com-
muniecations on a large fire.
Could the system work for you?

Figure 4. Firo Camp conscle provides 1 lo-
cation for radic operator to handle all
radio telephone for public address com-
munications. NOTE: Features remote capa-
bilities for four of the fireline frequencias,

v




Fire Is a Terror...But Also a Tool

Richard E. Baldwin

Instead of promoting only the
idea that all fires are bad, fire
prevention efforts need to em-
phasize fire as a forest manage-
ment tool and as a natural en-
vironmental happening.

Smokey Is A Good Teacher

The Cooperative Forest Fire
Prevention (CFFP) program
with Smokey Bear as the sym-
bolic image of fire prevention is
an impressive success story. The
millions of dollars of advertis-
ing services contributed to the
program have paid off in re-
Sources saved even though the
saving can’t be accurately meas-
ured.

Many dedicated fire protec-
tion people have been swept into
the main stream of the mass
media approach to fire preven-
tion, and today fire prevention is
almost synonymous with public
relations, Smokey Bear, and the
idea that all fire is bad. For ex-
ample, if you are considering
hiring a fire prevention special-
ist, what is one of the first pre-
requisites for the man? You
probably will say, “He must be
good in public relations.”

Prevention Has Many Facets

But there are other aspects
and approaches to fire preven-

Richard E. Baldwin is chief,
Fire Programs Branch,
Division of Fire Control,
Missoula, Mont.

tion that probably need increas-
ed emphasis, such as prevention
engineering and fuel manage-
ment.

Consider fuel management.
Why isn’t more effort put into
it? Fuel management requires
scientific understanding of fire
behavior and fuels. Unlike the
mass media approach, the re-
sults of fuel manipulation de-
signed to prevent fires can be
realistically tested, measured
and evaluated to determine cost
benefit answers. The results of
the mass media approach, on the
other hand, cannot be precisely
determined. Furthermore, these
results are in terms of the num-
ber of people contacted and not
in terms of actual resource dam-
age averted.

Are We Qur Own
Victims of Oversell?

Early day lumber companies
harvested vast areas in a devas-
tating and reckless manner with
little concern for the soil, fire
hazard, or perpetuation of a2
healthy forest cover. Because
the silvicultural methods of
clearcutting were carelessly ap-
plied, the public was aroused
and educated to believe that
clearcutting was all bad. Did
forest managers oversell the
public to the point that scientific
management is seriously hamp-
ered today?

Can this same question be put

to the "all fire is bad” type of
prevention program mentioned
earlier? Will the public be able
to accept forest fires as a facl
of life, that fire's impact on
forest ccosystems is as elemoen-
tary as soil, air, and water?

Educational Reemphasis Needed

Fire prevention efforts must
cease trying to manipulate pub-
lic attitwdes with single objoc-
tives as if it were selling n
brand name soap powder. Edu-
cational programs should com-
plement overall land manape-
ment objectives. Since wildfire
has been  generally misrepre-
sented as being bad, this concept
needs to be tempered, and the
natural vole of fire in our forests
emphasired. The public needs
to learn that fire is a dynamic
factor of the forest environment.,
not necessarily good or had but
natural.

A. B. Mount, silvicultural re-
search ocer from Australia.
made the following observation
after visiring fire research or-
ganizatious in our country:

I was told that anti-pollu-
tion auihorities are about to
ban forest burning in Ore-
gon; this in spite of gen-
eral recognition by most
forestors that fire is an in-
tegral vart of the local for-
est environment. However,
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this recognition has appar-
ently not been strong
enough to allow a vigorous
campaign of public educa-
tion on the need for forest
fires. Perhaps if the com-
plete role of fire in the en-
vironment had been under-
stood by the public, forest-
ers would be more out-
spoken about their use of
fire.

Mount also makes the follow-

ing observation:

One remarkable differ-
ence between Australia and
North America occurs after
a fire disaster. In Australia
there is public recognition
of fuel accumulations and
public pressure for the use
of controlled fire to reduce
these accumulations. In
California there appears to
be public condemnation of
the firefighting organiza-
tions for not controlling the
fire. It is apparently over-
looked that the very effici-
ency of the fire brigades
guarantees fuel accumula-
tions that will one day pro-
duce a holocaust.

Fire's Natural Role
Must Be Understood

Along with public reeducation,
comprehensive burning preserip-
tions, realistic preattack plan-
ning, and fire prevention engi-
neering through fuel and vege-
tative manipulation must consti-
tute the backbone of the ap-
proach to fire management in the
1970’s. When fire's natural role
in the environment and its eco-
logical significance are under-
stood, land management pro-
grams will be able to comple-
ment natural processes instead
of trying to overpower them
with man’s advanced technical
skills and machines.

8 Fire Control Notes

Aircraft Altimeter
Can Be Used

To Set Up

Hose Relay Lines

J. Leo Cote

In areas with rapid elevation
changes you can lay an effective
multiple relay pump line by us-
ing an aircraft altimeter.

On one of Connecticut’s stub-
born back-country fires during
late June 1971 it became neces-
sary to set up a multiple relay
pump line a distance of 7,500
feet, with a substantial elevation
rise. To place the pumps prop-
erly in relation to both the hori-
zontal lay and vertical rise, with
performance ratings of each
pump known, Al Goldstone,
foreman at People’s State Forest
Headquarters and 1 resorted to
a “gimmick” that we have used
before: A standard aircraft alti-
meter. It is a free operating
unit requiring no wires or pip-
ing for use and is small enough
(3 inches diameter and 4 inches
long) to fit in your pocket.

Start at water source or first
pump unit. Jot down altimeter
reading. Graduations are 20
foot; in-between markings can
be interpolated if you wish to be
that accurate. As hose line is
laid, the number of lengths can
be counted for horizontal dis-
tance. Watch the altimeter, and
difference between starting point
and second location will give you
vertical rise. You can then set
your second pump in relation to
the known ratings of the first

J. Leo Cote is assistant fire
control officer, Department of
Environmental Protection,
Preservation and Conservalion
Diviston, Forestry Unit for
the State of Connecticut.

pump. This procedure can be
continued if a third pump is
necessary.

Altimeters Not Expensive

The altimeter need not be an
expensive instrument; we got
ours from Federal excess prop-
erty.

The altimeter does not have to
be set at an exact elevation when
vou start, because for your pur-
pose, only the relative values
between stations are important.

The value in establishing a
well planned hose line pays divi-
dends in assuring continuous
water up where it’s needed. Qur
system can give a measure of
confidence when the pressure is
on.

Aircroft altimeter used to delermine height
in feet—of=water “‘lift'" from pump to fire 1
foot water = 0.43 pus.i, 1 psi. — 2.3
faet).




This

Smokey Bear
Is Ready To Go
...and So Is
His Station

James D. Moore and
" Paul E. Pendowski

In preparing for the 1971
Wisconsin State Fair, the Lake
Michigan District of the Wis-
consin Department of Natural
Resources created a unique addi-
tion to their fire prevention dis-
plays. It was a prefabricated,
easily transportable, ranger sta-
tion with which Smokey appear-
ed.

The station, designed and built
at the Wausaukee Ranger Sta-
tion, has a base 5 x 8 feet, and
is 6 feet high. An operator
works inside and “Smokey” ap-
pears on the porch.

Ease of Upkeep and Transport
Built In

An exterior, dark wood stain
was brushed on the station, and
the roof was made of unpainted

cedar shakes. The stain offers
the convenience of on-site touch-
up in case sections are marred
in transportation or setup.

A white birch fence was put
in front of the station. Besides
being attractive, the fence holds
spectators back. The entire sta-
tion can be assembled or disas-
sembled by two people in less
than 1 hour.

The complete station consists
of 11 prefabricated sections. The

James D. Moore is a forest
ranger at the Wausaukee
Ranger Station, and

Paul E. Pendowski is a forest
ranger at the Pound Ranger
Station for the Wisconsin De-
partment of Natural Resources.
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entire station when disassembled
can be carried in a pickup truck.

Cnly One Qperator Is Needed

The station requires only one
operator working behind the
framed window, which is one-
way glass on the front of the
station. Sitting behind the win-
dow, the operator can be the
voice of and operate Smokey un-
seen. »

Because many appearances
are during the summer months,
it is important that the opera-
tor's quarters be well ventilated.
Decorative louvered windows
and a roof vent provide fresh
air,

The Smokey that travels with
the station is made from a tan-
ned black bear hide mounted
over a wooden frame. The head-
piece has a movable jaw to simu-
late talking, A speaker is mount-
ed at the neck inside the bear
suit. With the use of an Army
surplus Signal Corps amplifier,
the “Smokey” can talk to the
crowd.

It Worked for Us . . .
How About You?

During 1971, the Smokey Bear
Ranger Station appeared at the
State Fair, a county fair, and
the Peshtigo, Wis., Fire Centen-
nial. At every appearance
Smokey and his station were a
definite attraction.

Using this station, we have
been able to present an attrac-
tive and popular fire prevention
display with a low manpower
requirement. Because of the
hidden operator, Smokey can
“talk” to spectators and accom-
plish his prevention campaign
most effectively — person to
person,

If you want more information,
write to Stanley W. Welsh, ad-
ministrator, Department of Na-
tural Resources, 4610 University
Ave, P. 0. Box 450, Madison,
Wis. 53701. A
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During the 1971 fire season
vitamin C tablets helped keep
the Sawtooth Interregional fire
crew in good health.

Each year many men suffer
respiratory illnesses on inter-
regional fire suppression crews,
These crews spend a lot of time
on the fireline each season.
Smoke, dust, long hours, and
temperature extremes are condi-
tions common to crews on most
of the fires they fight. Under
these conditions, colds, flu, bron-
chitis, and other infectious dis-
eases flourish, sometimes spread-
ing through an entire crew in a
few days.

lliness Reduces Crews’ Effectiveness
With the Sawtooth Interre-

Philip V. Cloward is TM-FC
staff officer and

Bill E. Williams 1s supervisory
fire control officer, both on the
Sawtooth National Forest.

Philip V. Cloward and
Bill E, Williams

gional Fire Crew, based at Twin
Falls, Idaho, these ilinesses were
a major problem each year from
1967 through 1970. During that
time there was one case of pneu-
monia as well as many serious
infections requiring a doctor's
care. During the 1969 fire sea-
son, for example, 27 of the 30
men on the crew received treat-
ments for respiratory ailments.

This much sickness seriously
reduced the crew’s effectiveness,
especially late in the fire season
when most of the colds and flu
oceurred. Several times crew-
men had to be flown home from
a fire due to illness. This result-
ed in increased transportation
costs.

Vitamin € Used

During the 1970 season, three
men on the Sawtooth crew took
vitamin C capsules daily
throughout the season on a trial




basis. They had fewer and mild-
er colds than the rest of the
crew. None of the three missed
a fire due to sickness. The rest
of the erew didn’t fare as well.
Many had to get treatment, and
some were sent home sick.

Based on the results of this
trial, enough vitamin C was pur-
chased to give each man one 250
mg. tablet every day throughout
the 1971 season. The 2,500 cap-
sules needed cost about $30 and
were made available to the
crews. All members but one
elected to take the tabiets.

The results were surprising.
Colds and flu were not a serious
problem during the 1971 season.
No one had a serious respiratory
ailment, and colds were fewer
and less severe. In 1970, the
crew used 344 hours of sick
leave, but in 1971, while taking
vitamin C, the crew used only
124 hours of sick leave. Further-
more, the crew went on more
fires in 1971 than in 1970.

For the first time in 5 years,
the crew members were all still
healthy at the end of the season.
From now on, vitamin C will be
dispensed to the Sawtooth crew
as a very worthwhile “ounce of
prevention.”

Vitamin € Is A Glue

Dr. Lee Buchanan, Medical
Officer for the U.S. Department
of Agriculture, explains the need
of vitamin C in our bodies: The
vitamin acts as a glue between
the surface cells, including
throat and lungs, thus increas-
ing our resistance to disease.

In times of stress, such as
fighting a fire, our need for vit-
amin C increases. Dr. Buchanan
says 250 mg. is a safe dosage
and may well be effective, espe-
cially when fresh fruits are not
available. A
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Float Plane Mounted,

Scanner Reads Reflections
As Well As Fires

Frank J. Squillace and
William O, Beel

Because of the many lakes in
the roadless wilderness of the
Boundary Waters Canoe Area,
float planes patrol the forest for
fires. An infrared scanner has
been placed on a float plane to
detect fires; however, reflections
from the lakes have caused most
of the false readings.

Unit Has To Be Waterproofed

The infrared scanner! is
mounted on the bottom of the

Frank J. Squillace is forest
dispatcher, and

William O. Beel is chief pilot,
both of Superior National
Forest.

fuselage of a float plane for test-
ing and evaluation (fig.).
Wing tip mounting is not possi-
ble because the floats would in-
terfere with the scanning. RBe-
cauge of the quantity and veloe-
ity of water striking the device
on take-off and landing, the unit
was waterproofed with a combi-
nation of silicone rubber, plastic
tape, and cement. The power
cable was put through an in-
spection hole in the fuselage and
up to the instrument panel. New

1 Bee “No Smoke Needed,” by Robert
F. Kruckeberg, FCN, Vol. 32 No. 2,
Spring 1971.

Scanner [arrow) is mounted under the airplane,
to the rear,

-l
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weight and balance figures were
computed and they fell well in-
side the aircraft safety envelope.
Flight tests were made both at
light and gross weights without
any noticeable change in flight
characteristics.

Initial Test Successful

In the fall of 1970, tests of the
scanner were conducted. A char-
coal fire, 1 foot acrosa and 3 to
4 inches deep, in a garbage can
cover, was placed in the woods.
Positive location of the fire was
not known by the aircraft’s oc-
cupants. The plane was flown
over the general area at an alti-
tude of 1,000 feet. The detector
immediately picked up the fire.

Tests were also made at 2,000
feet, Some skipping effect was
noted, but the detector pinpoint-
ed the fire within 200 feet of its
location at ground level.

False Readings Take Up Time

More tests were conducted in
the spring of 1971, when patrols
were flown at an altitude of
2,000 feet. Three pilots each
flew 2-hour patrols with similar
results; the scanner flashed al-
most constantly from water re-
flections, making its use on a
routine patrol . counterproduc-
tive.

The pilots used much of their
time checking false alarms and

" resetting the instrument and did

not have time for adequate vis-
ual scanning. Numerous false
alarms disrupted the flight pa-

trol detection pattern causing
c?nsiderable delay in the sched-
ule.

The scanner was more reliable
during the mopup operations on
the 14,629-acre Little Sioux Fire
during late May and early June
of 1971. On 3 consecutive days
pilots flew a total of 17 hours
and found 40 hot spots, some of
which would have been missed
due to lack of visible smoke.
Best success in locating the hot
spots was during the early part
of the mopup period.

In August 1971, the scanner
was used in an attempt to locate
lightning fires in an area of mix-
ed forest and lakes. Use of the
scanner was discontinued on this
project because of continuous
false alarms caused by water re-
flections.

Some false alarms were re-
corded from other sources. Op-
eration of the aircraft radieo
{XMIT) actuated the unit. The
rotating beacon mounted on the
bottom of the aircraft reflects on
the floats. The sun actuated the
unit in a turn. False readings
were recorded from refiections
off natural rock outecrop areas,
concentrations of bottles and
cans, and from the cabs and
windshields of vehicles.

If the sensitivity of the scan-
ner can be reduced to overcome
false alarms and still locate fire
on patrol flights, the scanner ecan
be an effective tool for detecting
fire in the Boundary Water Ca-
noe Area. - FaX

Prescribed Burning

Particles and Air Quality Studied

Ward, D. E., and R. C. Lamb.

1971. Prescribed Burning and
Air Quality — Current Re-
gearch in the South. Tenth
Annu. Tall Timbers Fire Ecol.
Conf. Proc. 1970: 129-140.
Describes pilot studies fo
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determine particular produc-
tion of burning forest fuels
and to correlate particulate
concentration with smoke
plumes. Techniques invelved
use of high-volume samplers
and optical particle counters.

A

Nationdl

Fire Danger
Rating System
Is Explained
In New Book

Three innovations in fire-dan-
ger rating are introduced in the
NFDR System. First, it i{s solid-
Iy based on the physics of fire
behavior; it is not empirical or
statistical. Second, it makes use
of the fuel model, an open-ended
means of treating the myriad of
naturally occurring fuel situa-
tions. Third, the system is de-
signed so that improvements can
be incorporated with a minimum
of impact on the users.

1972 The National Fire-Danger
Rating System;

by John E. Deeming, James W.
Lancaster, Micheal A. Fosherg,
R. William Furman, and Mark
J. Schroeder; USDA Forest
Service Research Paper RM-84,
165 p. Available from Rocky
Mountain Forest and Range
Experiment Station, 240 West
Prospect Street, Fort Collins,
Colo. 8052L.

The National Fire-Danger
Rating (NFDR) System pro-
duces three indexes — Occur-
rence, Burning, and Fire Load
—that measure relative fire po-
tentials. These are derived from
the fire behavior ecomponents—
Spread, Energy Release, and Ig-
nition—plus a consideration of
Risk.

Instructions and tables neces-
sary to manually compute the
indexes and components for all
nine fuel models are presented.

A




Smokejumper
Cargo Rolls

Dale E. Major

By using a roller track ar-
rangement for smokejumper

cargo {(fig. 1), up to three fire
packs can be dropped with each

pass of the airplane. This not
only saves time; it also reduces
the hazard of low-level cargo
passes over rough terrain.

In previous years the method
for dropping cargo has been to
push one two-man pack across
the floor of the airplane and out
the door for each pass of the
airplane. The one-pack-per-pass
has been necessary because each
fire pack weighs 90 pounds. But
now, the roller track bears the
burden.

When the roller track is not
in use, it can be stowed out of
the way of other operations by
meansg of a harness bolted to the
bulkhead (fig. 2). The track can
be removed from the aircraft by

Dale E. Major is F'S deputy
regional air of ficer at the Boise
Interagency Fire Center,

undoing four cap screws,

Present-day installations of
roller track in DC-3 airplanes
do not allow for smokejumping
when the track is in use.

Using o reller track arrangement, up to three
fire packs or up fo Five smaller bundles can
be dropped during one pass




Ignition of Prescribed Burns
More Reliable

Electrical Igniter
Tests Circuits

William A, Muoin and
Peter J. Roussopoulos

One of the recent advances in
prescribed burning technology
has been the development of
remote ignition techniques.
Hand-thrown grenade-type ig-
nition devices (Dell and Ward
1967, Fenner 1962),
mechanically launched
incindiary projectiles (Dell
and Ward 1967a), and
electrically ignited fuel
boosters (Reifsnyder 1952,
Fenner 1962, Schimke et al.
1969) are foremost among

the devices tested.

Studies by Murphy et al.
(1968) indicate that electrical
ignition systems can be
successfully used to manage
smoke dispersal for minimum
air pollution impact.

The following article is about
building safety and reliability
into electrical systems.

The electrical squib igniter
{ELSI) has been devised so that
circuits can be tested and the
ignition of prescribed fires can
be more reliable.

Forest Service fire researchers
at the North Central Forest Ex-
periment Station have been us-
ing electrical ignition for several
years in both experimental and
cperational burning. From the
beginning it has been apparent
that electrical ignition is not
totally reliable. This makes pos-
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Figure 1.—Top, front view and, bottom. rear

view of the electrical squib igniter.
sible a potentially disasterous
situation should a circuit fail
during the actual firing process.

Ignition Circyit Malfunction
Is Hazard

Briefly, every electronic igni-
tion system for prescribed burn-
ing consists of: (1) a power
source, usually a blasting ma-
chine, portable generator, or
battery; (2) a wire or a gimilar
conductor to complete the circuit
between the power source and

the fuse lighters; (3) one or
more squibs (electrically fired
fuses); (4) a spitter-fuse or
igniter cord wrapped around the
squib; and (5) a fuel bhooster
such as gelled petroleum.

The squibs are arranged in
one circuit or several series of
circuits, each circuit igniting a
fuse when fired by an electrical
impuise. Each fuse then lights
one or more strategically placed
fuel boosters that, in turn, pro-
vide an ignition source for the
combustion of natural fuels.

Ignition circuit malfunction
usually results from one of two
causes:

1. The circuit may have been
damaged, possibly by peo-
ple, wildlife, inclement
weather, or rolling ma-
terial, preventing the flow
of electrical current,

2. The power source may be
run down or simply inade-
quate to fire the circuit.

Some Testing Dangerous

How might circuit viability be
verified before the firing at-
tempt? One possibility involves
walking around and measuring
the electrical resistance of each
circuit with a blasting ohm-
meter to determine requirements
and ignition circuit continuity.
You must be careful, however,
that the ohmmeter power output
does not exceed the firing power
threshold of a single squib.
Moreover, the practice of con-
necting each individual ecircuit
to an ohmmeter first and then
to the power source before firing
is somewhat cumbersome in the

William A. Main is o

computer programmer end
Peter J. Roussopoulos is a
research forester, both at the
North Central Forest
Ezxzperiment Station,

USDA Forest Service.

The Station is maintained in
cooperation with the University
of Minnesota.




field—a serious drawback when
precise timing is required.

ELS| Tests Circuits

To increase safety and field
convenience, an electrical squib
igniter (ELSI) was designed
and constructed to test and fire
multiple circuit ignition patterns
from a single point without re-
connecting circuit leads during
the firing process (fig. 1). It
was used successfully on several
prescribed fires and appears to
be an improvement over conven-
tional ignition power sources.

ELSI is portable, measures 8
X Bl4 inches, and weighs about
3 pounds. As many as 12 igni-
tion circuits can be simultane-
ously connected to the back re-
ceptacle panel, and each can be
tested, fired, or both, as chosen
by the operator turning the dial-
type circuit selector switch
mounted on the front of the
assembly casing.

Cirevit Design Incorporates Safety

Power for the ELSI is provid-
ed by a 12-volt DC internal bat-
tery with provision for addi-
tional external power. When
toggle switch S1 is in the TEST
position, the device is essentially
a low power ohmmeter—incor-
porating a Wheatstone bridge
(an electrical resistance measur-
ing device) to easily measure
squib resistances (fig. 2).

Circuit resistances between
one and 16 squib equivalents can
be fired by the 12-volt internal
power source alone. This “go-
zone” has been delineated on the
meter face by the center colored
arc; the “no-go-zones™ are desig-
nated by a contrasting color
(fig. 1).

Unit Just About Fail-Safe

Because accidental firing can-
not be tolerated during circuit
test procedures, two safety de-
vices have been built into ELSI,
making it essentially fail-safe.

First, two separate switches
must be thrown to fire the cir-
cuit. 81 must be thrown to the
ARM position to remove R4
from bridge circuit and make
firing possible, and then 82
(which is spring-loaded on
SAFE) must be thrown to the
FIRE position to complete the
firing circuit.

Only when both switches are
thrown is maximum current al-
lowed to flow through the squib
circuit. The second safety device
is a warning horn that informs
the operator when the firing cir-
cuit is armed by S1, The combi-
nation of these two safety de-
vices practically eliminates the
possibility of accidental firing.

You Can Build One

ELSI ecan be constructed
easily and inexpensively. Mate-
rials and components of the pro-
totype were purchased for about
343 plus battery.

Since internal meter resist-
ance varies between different
kinds of meters, each meter has
to be calibrated.

Write William Main; 215 Na-

Figure 2,

tional Resources Bldg., E. Lan-
sing, Mich. 48823; for informa-
tion.
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P OSTAGE
U.8. DEPARTMENT OF AGRICULTURE & FEES PAlD
U.5. DEPT.
WASHINGTON, D.C. 20280
, AGRICULTURE

CFFICIAL BUSINESS

An agreement expanding mu-

. tual aid assistance in forest fire
F"'S" fighting and training between
the Middle Atlantic Interstate

Forest Fire Protection Compact

II"“.ercor“‘DCIcllI and the Southeastern States

Forest Fire Compact Commis-
sion was signed in Harrisburg,
Agreement Pa. on February 2, 1972.

. Attending the signing cere-
S|gned mony were (L to r.): Philip L.
Archibald, USDA, FS; State
Foresters — Samuel 3. Cobb,
Pennsylvania; Samuel V. Mace,
Delaware; George R. Moorhead,
New Jersey; Lester McClung,
West Virginia; A. R. Bond,
Maryland; George W. Dean,
Virginia; and Ronald C. Schure-

man, Kentucky.

Samuel V. Mace, chairman of
the Middle Atlantic conference,
and Ronald €. Schureman,
chairman of the Southeastern
States conference, hoth signed
the agreement for their confer-
ences. A
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