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RELIABLE STATISTICS AND FIRE RESEARCH' -

~ A’ A. BROWN S
Director, Division of Forest Fire Research, Forest Service

Since organized fire control began some 50 years ago, coh.sid'er-'
able evolution has taken place. Progress has been made in or-
ganization, in training, in fire control planning, and in fire equip-

ment. However, many of our standards and conventional systems, -

which grew up along the way and were based on the best we
knew at the time, have remained constant while the public service
job keeps changing in character and significance. Much of the
change is elusive and indirect, but it is real. Every change in
living, in economics, and in American habits affects the job in
some way. Because of this, we need to take a new look at the
assumptions on which some of our standards are based. New
progress can be made in fire control through the use of reliable
fire statistics.

Much of the research in forest fire control follows the established
principle that any process must first be understood before it can
be controlled. An example is the research we do on the response
of fire to its environment—a big field in itself. Such work points
the way to better fire-danger rating and better planning, more
skill in anticipating the behavior of wildfires, better techniques
in managing prescribed fires, and better training of firefighters.
In the same way the discovery of new facts ferreted out of
reliable records of our day-to-day experience in fire control
operations can peint the way to improvements in management,
training, methods, and techniques.

FIRE PREVENTION

It our fire records are adequate to tell us how, when, and where
fires have sfarted and just how many have been starting, we can
plan an effective fire prevention program. How fires start is
sometimes hard to determine. Always there is a record, but just
how accurate is it? Sometimes our eight conventional causes
confuse the true cause. If there are a lot of fires from debris
burning, the purpose of the burning will make 2 lot of difference
in what can be done to prevent such fires in the future. For
example, fires escaping from town dumps, from summer-home
ineinerators, from burning tobacco beds, from clearing land, and
from burning meadows and uncultivated range and woods, each
has a different set of remedies. In drawing up a prevention plan,
one should always know which cause was the most important and
what class of people it represented. Sometimes our records confuse
us on these points. Where considerable burning is practiced in a
locality, fires included in the record are sometimes only a part of
the total, because of a loose definition of which fires. are “wild.” If

‘From a paper presented for C-M 2 Program Review, Feb. 16-18, 1959_,"

Washington, D. C
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102 FIRE CONTROL NOTES

you know just what the record means, you can make your efforts
count more. :

When to expect fires often depends on the cause as much as on
the fire danger at the time. Some causes concentrate fire starts
during weekends and holidays, or out-of-work hours. Some are
tied to the season, some to certain hours of the day. Prevalence
of fires in one locality as compared to another sometimes means -
more hazardous fuels. If our records are good encugh to show that,
they can be used to guide hazard-reduction programs.

The design of a fire prevention program is only as valid as the
fire statistics on which it is based.

FIRE BEHAVIOR

As already stated, basic research on combustion is essential
to a full understanding of fire behavior. It can give us answers to _
why and how much in fire behavior relationships. But basic re-
search in combustion would not be very useful without a record
of the experience with fire behavior in the field. This can be
obtained only by the agency responsible for the firefighting jobh.
Case studies can be carried out here and there by Research. They
serve only as more fully documented samples. Most of what has
been learned to date about fire occurrence and rate of spread has
come from past records. Such records are still invaluable in re-
lating weather conditions fo fire, and the differences in fire
control success chargeable to fuels.

At one time an effort was made to study the separate and
combined effects of relative humidity, wind, temperature, and fuels
on fire behavior through the interpretation of 929 reports. We
now know that was expecting too much. Nevertheless, the trends
that can be established from fire statistics for a period of years
are highly significant. For example, Hornby in Montana and North
Idaho, and Show and Kotok in California were able to show that
there was a distinet difference in the rate of spread of fires in
different fuel types with a consequent difference in success of
control, and that different crew sizes and different elapsed times
give different success scores. Good records of the more disastrous
fires are particularly valuable because they permit analysis of
atmospheric conditions and weather records that can help to “red
flag” similar situations when they occur.

FIRE CONTROL

Fire statistics serve two importan{ purposes in planning and
managing fire control organization. The first is for current ad-
ministrative use; the second is for longer term planning. Good
records are needed for both purposes, but the information needed
varies somewhat. For example, if current reports show an unusual
number of instances of equipment breakdown or slowness of one
suppression crew in getting to fires than the rest, or there are
too many fires getting away after they are reported controlled,
the manager needs to know this promptly in order to minimize
personnel failures through administrative action. In the interest
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of efficient management, it is highly important that essential in-
formation be kept to let the manager know how his organization
i ing. .

s 1(?1‘21- l%nger term planning, the answers to many questions cannot
be had without drawing on statistics covering the experience of
many men over a period of years and of a considerable geograph-
ic area. First of all, are fire control objectives up to date? Other
questions are as follows: _

What is the most efficient crew unit? )

How, and how much does the firefighting force need to be in-
creased as fire danger increases? :

How does one piece of equipment pay off compared to another?

Are fire crews properly placed?

How close do they need to be spaced?

How effective is the detection system?

What should be the balance between the prevention activity ang
investments in detection, communication and first attack
crews?

How much fire damage are we getting?

Some of these questions cannot be answered from fire statistics
alone. The fireman also needs cost records.

A whole new research field known as Operations Analysis or
Operations Research has been developed in the last 20 years. It
holds a great deal of promise of usefulness to fire control opera-
tions through mathematical techniques that are capable of com-
paring one alternative with another and that can be applied to
show the optimum eombination to produce a desired result. Much
of the research done by Battelle is described as Operations Re-
search. However, this kind of research cannot produce answers
that are more accurate than the data available. This is the reason
for the strong recommendation that action be taken to collect
reliable information that is consistent in its meaning.

The research done in fire control planning is a form of Opera-
tions Research. Its principal weakness was the rather crude criteria
and techniques on which it was based. Operations Research em-
ploys highly refined mathematical techniques and machine methods
that can rapidly carry through analyses that were once very
tedious and time consuming. It can greatly expand the number
of answers obtainable from fire statisties. But again, reliable in-
formation must first be available.

FIRE DAMAGE AND FIRE COSTS

The purpose of all fire control activities is to prevent or reduce
damage to wild-land resources. Yet our information on the values
threatened and the damage done by fires is perhaps the weakest
pa}x)-i_: o£ our record at the present time. This is a big and complex
subject. ’ .

The “growth impact” concept of damage to growing stock that
was adopted in the Timber Resource Review is the biggest im-
provement we have made in computing fire damage in many years.

For the first time the fact that we are not fighting fire just to-

protect saw logs is clearly recognized.
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The cost of protection is a closely related subject. There -is
reason to classify costs. Firefighting costs are 1n a very real sense
a damage item. Even more important, cost and return comparisons
of a wide variety of alternatives in fire control cannot be made
unless reliable cost figures are available.

In the National Forest Fire Reports there is a special block for
determination of damages for each fire. This was carefully de51g,_'ne_d
a number of years ago, but it has failed to produce a realistic
picture of damages for several reasons. The most important is the
lack of recent research comprehensive enough to establish a scale
of values and of damages for general acceptance. Some of the
reasons are-inherent in the arbitrary means taken to convert
intangible damages to dollars, and in the dependence placed on
fieldmen to apply consistent evaluations. Often, too, damage in-
dexes of 20 years ago are still being used. It is quite possible that
we can ask only for a few key items of information from the man
making out the fire report, then compute damages as a later step
in compilation of the record.

SOME LESSONS FROM PAST EXPERIENCE

I have participated actively in the decisions on what to include
and what to omit in National Forest Fire Reports for 30 years,
and have watched the results. A few things stand out.

" 1. Reports need to be designed simply, with the fieldman and
machine codes in mind.
2. They should be made out immediately after the fire by
someone who was there.
There is a definite limit to the reliable information one can
expect from the fieldman in a fire report.

e

4. Data needed for a special study may best be handled as a
temporary supplement. :
.5. There needs to be a special reason and an intended use for

each item of information.
6. Arithmetic computations should be eliminated as much as
possible in the information requested.
But when the necessary information has been decided. on,
strict aceountability for accuracy must be enforced, since
whatever degree of inaccuracy is accepted becomes the
standard. ’

8. Both training and followup are necessary to a good report-
ing system. - ‘

9. At best the degree of accuracy of the information on a fire
report will vary by items. This needs to he taken into ac-
count in statistical analyses.

10. Reporting requirements in fire control activities are to date
less exacting than in other forestry activity.

=1

Most administrators are astonished at the facts obtainable through
statistical analysis—facts that they had not realized, or had not
previously recognized as important. By being completely informed
through reliable records of fire business and of the functioning of

the fire organization, we can make new progress in fire control. -
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FOREST FIRE RESEARCH:

C. C. Buck
Assistant Director, Division of Forest Fire Eesearch,
Forest Service

The broad title “Forest Fire Research” shown on the agenda .
for the C-M 2 Program Review originally appeared in the form
of two questions: What is Fire Research doing about fire damage
appraisals, and what is it doing about resource values? A direct
answer to these would be very short, so I will comment on con-
siderations of these two fields of interest. :

Fire damage still means different things to different peopte. For
the purposes of the Review, the published glossary definition is
probably applicable. It defines fire damage thus: “The loss, ex-
pressed in money or other units, caused by fire. Includes all indi-
rect losses, such as reduction in future values produced by the
forest area, as well as direct losses of cover, improvements, wild-

life, ete., killed or consumed by fire.”

This is a rather broad definition. It includes the concept of
growth impact on forests by fire. But it is not definite about other
indirect losses to be included. This is the area particularly where
some guidelines are needed. To establish them, however, it seems
necessary to back up to the concept-of program justification. :

One school of thought holds that damage to timber, for example,
is represented by the present value of current-and future volume
lost. That is, loss of stumpage value, or loss to the owner. Another
school of thought is that an important function of public protec-
tion against forest fire is to prevent economic loss to dependent
industries and communities as well.“Such loss is usually expressed
in terms of loss of values that would have been:produced through
labor, transportation, and manufacture. This approach appeats
more realistic than the first one, if 2 generally acceptable framet
work for its application can be developed. e

Realistic appraisal of watershed damage can be made’ only
when this latter approach is used. Much more frequently than
not in this case, the actual injury to people’s monetary or other
interests occurs at some distance in both place and time from the
fire event, and to people who have no ownership or other diréct
interest in the property on which the fire occurred. :

Use of this concept of direct plus indirect damages is not with-
out precedent in justifying public programs. In flood control work,
for example, it has been the practice .to use .both direct and
indirect benefits in computing cost-benefit ratios for watershed
as well as downstream programs. It is appropriate to put public
protection against fire in the same category. '

.., From a paper presented for C-M 2 Program Review, Feb. 16;18, 1959,
Washington, D. C. . )
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Perhaps an even more basic consideration with respect to the
concept of program justification has to do with the justification
formula itself. The theory of least-cost plus damage to find a jus-
tifiable level of protection financing is wholly applicable to an
economic enterprise in which all terms are expressed in dollars.
But in its application to protection against fire we always come up
with an expression like:

X=(2+4+Y) (3)
= 6§+ 3Y .
To get a number for X always requires that we assign a number
by judgment to Y, which we call the intangibles. -

At present there is no known way to appraise some of these
intangible damages. It is not certain that research can ever find
a practical way to do it. While the Batielle Institute recognized
this limitation, it still found it feasible to estimate the value of Y
for the country as a whole. When this is attempted locally, how-
ever, as a guide fo a particular protection-action program, the
system is difficult {o apply. Hence, it is not a very useful local fire
planning tool. A

Perhaps one of the most important obstacles to local application
of least-cost plus damage in fire planning is the concentration of
the great bulk of damage in a small percentage of fires. By vary-
ing local protection effort it is possible to modify the probability
of occurrence of a conflagration fire, but the element of chance is
s0 great at the local level that current damages against which to
balance protection costs may be highly misleading.

Nevertheless, there is need for systematic ways to appraise the
losses suffered from fire. As long as no better system is proposed
for establishing national needs, it is highly desirable that the basic
records necessary for this be systematized. :

If this discussion has appeared to go around in a circle, it has
been done purposely to indicate the need for another fire damage
measure. The real measure of success of a protection organization
1s its prevention of potential fire damages. Damage that has
already occurred is in a true sense the measure of failure. The
two are dissimilar only in that the latter is susceptible to physical
measurement and evaluation while potential damage must be
estimated.

The fire damage tables now in use in parts of the country are
estimating devices. They are necessarily based on averages ob-
tained from study of past fires, and are therefore more appro-
priate for determining potential damage than for appraising the
damage from one particular event.

In brief then, it appears two-jobs need doing. First, systematize
procedures for appraising actual fire damages; second, perfect
and extend to other areas-the needed aids and devices for estimat-
ing potential damage. Fire research has experience in these fields,
but it has very little active work that would be directly helpful.
Further work would undoubtedly be quite productive along some
lines, although there is little reason to be optimistic in looking for
a satisfactory, early solution to the problem of adding tangible
and intangible damages.

T pr;l-?:-i:j,;.
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- What about evaluation of forest resources? The situation here

is in about the same status as it is in fire damage. Actually, less.
fire research effort has been devoted to this aspect, but it presents
many of the same problems as evaluation of damages. )
Only very recently we developed with National-Forest Fire
Control a tentative interim resource value scheme that may have
general application in fire planning. It is more applicable at the
protection-unit level than at either State or national levels,
although these could conceivably be :;.dded to derive meaningful
comparisons between units of any size. Further study and de-

' velopment of this approach may make it useful for C-M 2 program

urposes. ) )
P T.Il}l(i)s preliminary system results in relative value classes rather

than in dollar values. Where appropriate, however, dollars form
the basis for establishing class limits. Judgment again was used in
defining class limits for those resource values we do not know how
to assess in dollar units. ) o
In all, six classes of relafive value were recognized. Individual
resource values might occur on a given area in any class from
the lowest to the highest. Others would not ordinariiy be expected
to reach the top. Value ratings possible for each of the resources
are as follows: timber, 5; soil and water, 6; grazing land, 2; wild-
life, 1 recreation, 6; improvements, 6; other, 6. '
When the resource value rating is applied to any land area,
each resource is recorded. The value class of the area is then
defined as the highest individual value rating shown; or if the
highest rating appears more than once, the rating is raised to the
next highest class unless already in class 6. Guidelines for rating
individual resource values have been suggested as follows:
A, Timber Value
Potential timber loss plus regeneration: rating
Over $1,000 per acre
3300 - 31,000 o
$201 - $500 ...
3 51-%200
S 0850 e
B. Soil and water
Areas which, if burned, would likely result in soil and
water movement and damage to valuable improvements,
such as metropolitan areas, agricultural lands, and irriga-
tion and power installations... . 6
Municipal and other high-value watersheds where analysis
shows damaging siltation, pollution, or critical loss of

Lol ARV R

water use will follow fire....____ 5
Lands listed for value-rating 5, but with stable soils........ 4
Areas not above valuable improvements or agricultural
lands, where soil loss reduces productivity of land..........._. 3
Areas which, if burned, would result in adverse changes in
seasonal streamflow 2
Low water-producing lands with little flood hazard or
damage potential 1
Areas on which fire would have no effect on watershed
values 0

- o
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Grazing
Areas where rehabilitation is required following fire.........
Areas where temporary loss of range will reproduce
naturally

D. Wildlife

E.

F.

G.

Areas where fire will adversely affect the wildlife habitat..

Recreation
Adequate buffer strips should be included when analyzing
value class of recreation areas.

Recreation areas where the use of the site exceeds 25,000
visits per year and fire would destroy the recreation values
Areas dedieated to summer-home sites or where recreation
use is between 15,000 and 25,000 visits per year......oow.
Areas where recreation use is less than 15,000 visits per
year ...
Areas where other uses are restricted because of recrea-
tion values, Examples are lakeshores and areas planned for
future recreation development

Areas where other uses are restricted because of scenie
values, i.e., roadside zones or wilderness areas............. ereneerenrneen
Other areas receiving recreation use with other uses un-
restricted :
No recreation use or areas where fire has no effect on
recreation values

Improvements
Major improvements or developed areas within or adjacent
to the forest that would be lost by forest fire in the pro-
tected area, such as industries, settlements, resorts, resi-
dences, and observatories.
Value of potential improvement loss per acre
Over $2,000
$1,001 - $2,000
$ B0O1-8$1,000 ..
$ 201 -3%500
$ 51-%200 ..
S 1-3%50

Other

Examples of values to be considered under this item are
natural areas having historical values, experimental
forests, ete. In rating these areas, use the same schedule as
shown for improvements. Values are to be based on invest-
ment and cost of replacement per acre.

f o A EVERT T e ]
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A PLAN FOR APPLIED FOREST FIRE
PREVENTION

H. B. RowLAND and S. S. COBB )
Chief and Assistant Chief, Division of Forest Protection,
Pennsylvania Department of Forests and Waters

In most forest fire control programs it is assumed that an
agency is engaged in fire prevention whenever it conducts an
educational and advertising campaign directed at the prevention
of fires. These programs consist of the widespread use of such
media as posters, leaflets, radio, and newspapers. The aim is
general and the application broad. Results are scattered and diffi-

cuit to assess.

This type of effort is widely used in Pennsylvania, but it is sup- .

. plemented by specific fire prevention efforts directed at known

areas of fire concentration. Such areas are located from past

records and then studied to determine cause of fires. Based on

cause, plans for eliminating the fires are then prepared and
exccuted.

This method has been used in Pennsylvania for 18 years, and it
has produced the results cited later in this article. It is a method
that is readily adaptable to most administrative or political units
for which tabulated fire statistics are available. It is practical
enough to be used by any staff fieldworkers in a fire control
organization. Its particular merit lies in the fact that it auto-
matically sets its own target and objective for each successive
year without requiring involved calculations or analysis.

Pennsylvania’s fire prevention program developed from the
obvious need for a better effort to reduce the number of fires and
from the observed fact that past efforts were too often misdi-
rected. It was recognized that many of the activities and much
of the time and effort of our field units were not geared closely
enough on the ground to the areas of greatest actual fire occur-
rence. The total effort was spread thin over the entire area being

- administered. Too little effort was being placed on those limited

parts of areas where a study of past occurrence indicated the
greatest need.

In Pennsylvania, and this is true anywhere, it is difficult to
apply details to a unit as large as a State, or to any one of its
forest districts, or even its counties. Nearly every State has one
or both of these subdivisions. In most there is a further sub-
division of county into town, township, or parish. These basic
units have a size, shape, terrain, and habitation character that
1 8re readily grasped. Their roads, streams, topography, and people

provide a local basis on which a fire prevention man can establish

T l}i|s personal knowledge and relationship.
b".'« -
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Pennsylvania's forest fires are tabulated by the township in
which they occur. The high township in each administrative unit
automatically becomes the target for attention during the next
year. Since a single vear’s occurrence may not be indicative of
actual conditions, chronic fire problems are recognized by taking
5-year averages. This may set up additional township targets.

Thus, designated townships become the center for a concen-
trated fire prevention effort. A careful study of the fire reports for
each township for 1 or 5 or more years may indicate an out-
standing cause or causes. It gives an indication of factors such as
time, place, elements, and local conditions. Based on this study, a
plan of action is devised that is directed at the elimination of each
cause of fire in a unit.

Into such a plan, the fire control man can weave all sorts of
“gimmicks” and “‘gadgets.” Personal contact, group contacts, house-
by-house canvass, posters, telephone roundups, tags, stuffers, post
cards, movies, radio, letters, and all the other media for reaching
people can be used with near saturation effectiveness. In a limited
unit like a township, the study of a single fire can often reveal
specific cures that would be useless for larger areas.

The focusing of attention on problem townships has the added
advantage of helping field personnel to recognize the development
of local fire probléems at an early date, and it keeps their attention
centered on chronic problem townships.

That this program has been effective in Pennsylvania can be
seen from the results obtained in a few of its original 52 problem
townships. For the period 1936—40, Hazle Township, the State’s
worst, averaged 99 reported fires per year. It became the main
target for a prevention campaign. As a result of these efforts, its
5-year averages ran as follows: 194145, 52 fires; 1946-50, 5 fires:
1951-55, 6 fires. Mt. Carmel Township recorded an average of 63
fires per year.during the 193640 period. In the three following
5.year periods, this average dropped to 12, then to 5, and finally
to 2.

The 52 original townships to receive attention at the State level
reported an average of 1,156 fires per year during the period
1936—40. These fires accounted for 35 percent of the State total.
For the next 5-year period, their percentage of the State’s total
fire load dropped to 30 percent, then to 20 percent for the last two
5-year periods.

Until recently, major efforts have been concentrated on the 52
townships. As the number of fires in these problem townships
dropped, the townships approached, even fell below, the general
level of formerly low-average townships. Meanwhile there were
no new townships to show up with a 5-year average of 10 or more
fires per year, the level at which they would be classed as
“problems.”

In view of the achievements of the program and the obvious
advantages of the township approach to fire prevention, the Divi-
sion of Forest Protection broadened the base of the program by
setting two new standards for determining problem townships.
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1. The 5-year average figure of 10 fires per year was lowered
to 5 per year over a -year period. _ .
2. The high-fire township in each administrative unit for any
iven year was designated as a special problem for fire prevention
effort for the following year.
- This reappraisal and adjustment of goals served to advance the
"~ fire prevention effort from an administrative district campaign to
-'g statewide campaign. Under the original campaign, several ad-
! ministrative districts had not been working on specific goals
- because they had no townships with a 5-year average of 10 or
more fires. Under the new twofold target system, every district
has at least one problem township—its last year high-occurrence
unit. Most districts have in addition at least one “five or more”
township to serve as a long-range prevention effort. There is no
question that adherence to a planned program of this nature over
a period of time will result in a progressive reduction in fire
occurrence.

woOWw W

Aluminum Rain Gage and Plastic Measuring Stick For
Fire-Weather Stations

Recent advances in metal fabrication and plastics have given us an alumi-
num rain gage and a plastic (Lamicoid) measuring stick. Advantages of the
aluminum over the galvanized iron gage: (1) It is seamless and will not leak
aven after water freezes in it; (2) it will not corrode or rust. Advantages of
the plastic over the gumwood stick: (1) Water will not creep up the stick by
capillart" action; (2) does not absorb water; (3) is more dimensionally stable;
and markings are more durable; (§) can be washed,

(4) stic

The gage has been field tested for 2 years at the Priest Lake Experimental
Forest (northern Idaho) and is satisfactory in all respects. It was calibrated

y the U. 8. Weather Bureau and is accurate enough for fire-danger rating
purposes. The Weather Bureau has used the plastic measuring stick since
1956. These items will be stocked at Federal Supply Service depots.—

Division oF Forest FIRE RESEARCH, Intermountain Forest and Range Fx- -
pertment Station.



WIND INDICATORS FOR USE WITH
HELICOPTERS

Missoula Equipment Development Center, U. S. Forest Service

Forest helicopter pilots use natural helispots that are usually
located in back-country areas where there are rarely wind socks
or wind indicators of any kind. Knowledge of wind currents,
their direction and intensity, enables a pilot to land in small spots
with a greater margin of safety.

Participants at the 1959 Smokejumper Workshop recom-
mended that the Forest Service furnish pilots some type of wind
indicator for use at helispots where wind socks are not provided.
Because of previous experience with wind drift indicators (Fire
Control Notes, October 1952) the Missoula Equipment Develop-
ment Center was assigned the job.

A wind indicator has been developed that can be carried in the
helicopter and thrown out over a proposed landing spot to serve
as a wind sock after its contact with the ground. The streamer-
type indicator gives accurate wind direction and indicates wind
intensity by its degree of movement. The streamer consists of a
piece of lightweight colored paper (bright orange is best for
visibility against most forest backgrounds), taped endwise to a
piece of black crepe paper of the same size. About 12 inches of
the free end of the black paper are rolled around a 3l4-inch length
of No. 9 galvanized wire and taped in place to form a weighted
end (fig. 1). The streamer is folded and stored under the
‘copter’s seat cushion. A dozen or two can be carried in this
manner with no appreciable increase in weight or bulk.

While in the air above the proposed landing site, the pilot
throws out a streamer and continues his flight pattern so as to
observe the streamer, The weighted end unwraps the streamer
during the first few feet of descent (fig. 2). After the streamer
reaches the ground, surface winds blow the colored free end
away from the anchored black end. The black section identifies
the weighted end which always points into the wind. If wind is
absent or negligible, the streamer will fall in a heap. If gusts
occur, the streamer. will lay out and gyrate according to wind
intensity. On sharp ridges during high winds, it may be necessary
to throw more than one streamer to hit a proposed landing site.
The difficulty encountered in hitting the proposed site is, to some
extent, a measure of wind velocity and turbulence.

- A few years ago we investigated and tested several types of
helispot wind indicators. Incendiary smoke candies were con-
sidered too hazardous for use in aireraft and forested areas.
Sealed glass jars containing nonflammable liquid smoke (titanium
tetrachloride) were thrown from the ’copter to break upon
impact and create a smoke column. To ensure positive breakage,
heavy steel ball-bearings were enciosed in the jar. The glass jar
containers were rather heavy and bulky (about 1 pound each) and
did not stow readily within the pilot’s reach. The liquid smoke gave
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. HELIGOPTER DRIFT STREAMER

' q‘_ : 'FI1GURE 1.—Helicopter drift streamer (drawing ED-185—1i.1, July 59).
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Figrre 2.—Pilot throws drift streamer out above helispot and circles to
observe wind,

excellent indications of wind movement but the method was
abandoned because of several problems encountered in handling
and packaging the corrosive liquid. Commercial container firms
informed us that a satisfactory release container (pressure type,
among others) would be extremely difficuit to build and then only
at prohibitive cost. Recent developments in pressure containers
and smoke-producing chemicals will be investigated this year.

The helicopter drift streamer is inexpensive and easy to make.
Crepe paper folds 714 feet long and 20 inches swide can be pur-
chased from most paper suppliers, cut to a 4-inch width, taped
and weighted with wire to form a streamer which is easy to
observe from low-level flight. Lightweight crepe paper is available
in rolls of varied length in widths up to 214 inches; however,
flight tests showed that widths less than 4 inches arve difficult to
observe during descent.

The streamer shown has a rate of descent of approximately 16
feet per second. Rate of descent, to meet a particular requirement,
can be adjusted by changing the amount of wire ballast.
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<--WETTING AGENTS FOR GROUND FIRE MOPUP*

o i nd
W Eglgl:ni%rggils, particularly peat, do not absorb water readily. No

: " p

DIvISION OF FORESTRY
North Carolina Department of Conservation and Development

Large areas of the forest land in the Coastal Plain of North
Carolina have organic soils. During extended droughts, the water
table drops and any burning of surface fuels ignites the soil itself.
fire is extremely difficult to extinguish because

ractical method of ground fire mopup is known. These fires often
burn to a considerable dept_h and smolder for several weeks, re-
sulting in a hot fire line until heavy rainfall raises the water level
to produce a saturation from below. _

To determine the effectiveness of wetting agents added to water
in extinguishing ground fire a test was made. Two commercial
wetting agents were to be tried and compared, and their effect on
pumper equipment determined. The fire fighting procedure fol-
lowed was a standard one for ground fire mopup. A portable cen-
trifugal pump supplied a nozzleman with water through 1}4-inch
linen hose. A shovelman dug the hotter spots and puddled the
mixture of soil and water. ‘

Two such crews, one applying wet water and the other plain
water as a control, used identical portable centrifugal pumps. The
men were switched at frequent intervals. The wetting agent was
mixed in an open, 1,000-gallon, calibrated steel tank, from which
the wet water was pumped directly. The plain water came from
an 850-gallon tanker truck.

The selected area, recently burned over as a result of agricul-
tural cleanup, was open brush type, containing ground fire. Aerial
fuels were largely consumed by the surface fire. The soil was deep
peat, well drained by an adjacent canal. At the beginning of the
test the water table was at a depth of 39 inches both inside and
outside the burned area. The average depth of ground fire was
18 inches.

To compare the efficiency of the wet water and plain water, two
adjacent areas were selected. Each crew was instructed to extin-
guish all ground fire as they went along. Both crews were stopped
after an equal amount had been pumped through each unit. The
area of ground fire extinguished was then measured, with the
results as follows:

Water Pumping Area
pumped time extinguished
Test No. 1: {gallons) (minutes) (8q. ft.)
Plain water 2,550 T4 1,672
Brand “A” . 2,550 180 3,001
Test No. 2: :
Plain water 750 21 900
Brand “B” 750 124 1,332
'Longer hose.
‘Pump leaking.
e ]

‘From a progress report on an operational development project in the
organic soils forest fire research and development program; F, H, Claridge,

vsit:c'f: Forester and Project Coordinator; W. B. Flanner, Jr., Project Super-
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At the conclusion of the pumping, both areas were equal with
regard to the appearance of smoke and steam. The areas treated
with wet water were noticeably wetter on the surface, indicating
a more thorough saturation. Except for a foam on the surface of
the area treated with Brand “B” the areas treated by the two
chemicals appeared similar.

Actual chemical concentrations of the wetting agents were
unknown since both were distributed under trade names with no
analysis of contents, but the mixtures were based on manufac-
turer’s recommendations.

Brand “A” in a concentration of one part to 1,700 parts of
water was 79 percent more efficient than plain water in mopping
up ground fire, as determined by ground area of fire extinguished.
Brand “B” in a concentration of one part to 64 parts of water,
was 47 percent more efficient than plain water. The Brand “B”
solution at 5 cents a gallon was more than eight times as expen-
sive as Brand “A” which cost 0.6 cent.

At the end of 15 hours, the Brand “A” area had one small spot
smoking and this was located where it could have been missed by
the nozzleman. Only one small spot of dry ashes was found while
digging with a shovel. The rest of the area was moist down to the
water level, and the surface was boggy. In contrast, the plain
water area had six places still burning and showed dry turf and
ashes scattered throughout. In addition to the live fire, heat and
steam were in evidence when the soil was turned up with a shovel.
Because of rain it was impossible to make a similar observation
on the Brand “B” area.

At the conclusion of the pumping, the water.level in the burn
had risen from 39 to 37 inches. Fifteen hours later the water level
was 35 inches. The water table in the unburned area remained
constant at 39 inches throughout the test period. The measure-
Mment of the water table in the burn was made between the wet
and plain water areas. '

At the completion of the test, the pumps were taken down and
¢xamined for possible damage. Those used had a porcelain seal
on the impeller shaft. After one hour of pumping, the pump used
for wet water was leaking badly through this seal. By the end of
the test period, its efficiency was seriously impaired. However, no
physical damage was noted.

At a later date Brand “A” was used in the suppression of a
going ground fire in the Coastal Plain of North Carolina. The area
was practically identical to that used in the test, being open brush
type with aerial fuels largely consumed by the surface fire. It was
well drained by an adjacent ditch and the average depth of the
ground fire was 6 to 8 inches. Several days of intensive mopup
;{sing conventional methods had failed to extinguish the ground
ire.

For mixing purposes the 1,000-gallon calibrated steel tank was
again used. Plain water was pumped from a canal into the tank
and the wetting agent was then added at a concentration of one
part to 3,600 parts of water, about one-half that used in the test.
Two portable centrifugal pumps, which were a different make to
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sminate the porcelain seals, brought the mixed water from the
g‘,ﬁ'ﬁ ?he ﬁrg through 1l4-inch linen hose. The third shovelman
was not used. Instead, the nozzlemen were instructed to thor-
oughly wet the surface of the ground as they moved along. At the

- end of 8 hours, 16,200 gallons had been pumped; a total of 6 acres
' had been wet down, and the pumps were stopped.

At this time steam could be seen rising from numerous places
in the area but no smoke was observed. No smoke or fire could be
found during the next 3 days when the entire area was checked
each day. -

Cost of the wetting agent only for the 6-acre fire was $43.20 o
$7.20 an acre (0.27 cent per gallon). This does not include labor
but the mixing operation is simple and labor costs are not appre-
ciably higher than those of a similar operation using plain water.

The pumps operated efficiently throughout the operation and no
mechanical damage to them was detected upon later examination.

Despite the lack of confirming data, it can be concluded that (1)
the use of wet water greatly increases the effectiveness of ground
fire mopup with portable pumps; {(2) wet water produces lasting
results which tend to retard the re-entry of live fire into the
treated area; (3) special pumping equipment may be required for
the nperational use of wet water, but further trial of conventional
equipment should solve some of the problems; and (4) the opera-
tional use of Brand “A” for ground fire mopup appears to be

effective and economical.

A continuation of this tyvpe of testing with the same and other
wetting agents is planned when ground burning conditions become
available again. The actual chemical concentrations of the various
wetting agents will be analyzed and both laboratory and field
studies made to determine proper concentrations for various field
applications. A study into the use of injectors or eductors to pro-
portion the wetting agents into the discharge hose from the pump
has bheen started. This would eliminate any possible harmful effect
on the pump, eliminate the use of a mixing tank, and generally
simplify the operation.




WEAR REDUCTION IN GEAR PUMPS

A. R. KIng o
Commonwealth Scientific and Industrial Research Organization
Melbourne, Australia

Rotary gear pumps are widely used in fighting forest fires
though prone to wear by water containing suspended solid material
such as clay or sand. Examples may be cited where pumps have
become useless after as little as 10 hours pumping from earthen
dams or streams. According to the forestry organizations of
Australia one particular unit, a portable Y pumper, was typical.
This pumper is a self-contained combination of pump and power
unit rated to deliver 50 Imperial gallons per minute at 125 p.s.i.

Filters of satisfactory size seriously restricted the pump suction
and were found to lead to cavitation characterized by rapid pump
wear and a loss of developed pressure with increasing speed,
Centrifugal separators (hydrocyclones) restricted flow less than
filters and were found to be very effective when placed in the
suction, provided the sludge outlet led to a closed vessel which was
emptied periodically. However, these units, though light, appeared
too bulky for the usual portable pumps,

Since to clarify the water seemed impracticable, the pumbper
under test was modified to improve its wear resistance and to
facilitate repair. The pumping gears were fitted with replaceable
rubber inserts to combine the mechanical strength of the metal
gears with the excellent abrasion resistance of rubber (fig. 1).

The slot for the insert is 0.100 inch wide, the hole 0.234 inch in
diameter, and the molded insert is approximately 0.015 inch larger
in each dimension. Inserts may be fitted into worn pumps without
having to face the casing. The inserts are molded longer than
required and are slid into position while being stretched length-
wise. Glycerine may be used as 2 lubricant. The inserts are then
roughly trimmed to size and hammered to ensure a close fit in the
hole. The excess rubber is ground off on a sanding machine leaving
about 0.010-0.015 inch protruding from all faces of the gear,
When assembled, the pump is tight because of the oversize in-
serts which, however, wear in time to give a satisfactory clearance
fit. When inserts are finally worn out they may be easily removed
with a coarse (16 point per inch) saw and replaced with new ones.

For the first series of experiments to test the modification, a
“dirty” water was prepared to simulate that found under most
field conditions. The water contained 0.15 percent by weight of 2
ground rock, the sieve analysis of which was as follows: Greater
than 100 Tyler mesh, 1 percent; 100-200 Tyler mesh, 0.5 percent;
200—303 Tyler mesh, 0.5 percent ; less than 300 Tyler mesh, 93
percent.
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FIGURE 1.—Gear lobes fitted with inseris.

The prepared water was recirculated by the pumper from a
40-gallon container which was flushed out and refilled after every
million pump revolutions. Pressure developed against a 34-inch
nozzle with high and low speed operation dropped rapidly for the
bronze gears usually used (fig. 2). After 4 million revolutions the
pump was classed as useless not only because of the reduced
pressure developed but also because it was slow to prime. The tips
and faces of the brass were worn by 0.005-0.010 inch with deep
grooving. The aluminum casing was worn by 0.002-0.004 inch and
held imbedded pieces of metal and agglomerates of ore.

Natural rubber and neoprene inserts (each of 60-65 Shore hard-
ness) were then fitted into opposite lobes of each gear and the
pump retested. Even after pumping three times as long as the
unmodified gears, the pump could still not be classed as useless
(fig: 2). After this use, the rubber inserts had broken down.
Possibly in part from grease entering through the pump glands
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and the oil used in startup; however, the neoprene inserts were
in good condition and were probably doing most of the pumping

(fig. 3). During the test, the temperature of the water varied be-

tween 60° and 140° F. without any apparent effect on the insert
wearing properties. The aluminum casing was highly polished and
wear was only about one-third of that produced by unmodified
gears, No wear was detected on the gears themselves.

150 FULL LINE - BRASS
DASHED LINE - RUBBER & NEOPRENE
140 |- pRe) COMBINATION
w
|
N o
o) ~_ 0
z ~ o
- 4,800 rpm. ~o
(] ~
oY S~o
I ‘O-,_\
z 0
-
Q
>
a
w
o
¢ -
w U""---._.
3 o~
[a) 3,500 rp.m. =0
50 |- T
& e
2 =
a 40
]
o 30k
o
= 20F
i
% ot
| 1 1 L I ] 1 L 1 1 | I}
O ! 2 3 4 5 6 7 8 9 1 u 12
TOTAL REVOLUTIONS
( MiLLiONS )

Figure 2.—Loss of pressure with use for gears with and without inserts.

For the second series of experiments, coarse particles (0.1 per-
cent of 6-10 mesh) were added to the dirty water used previously
to simulate conditions prevailing when water is pumped from the
bottom of streams or dams. This suspension broke off the rubber
tips and deeply scored the casing to make the pump useless after
only one million revelutions.
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FicUure 3.—Gears with neoprene (V) and rubber (R) inserts after 12 miilion
revolutions.

To conclude, it could be expected that the life of gear pumps
required to handle “dirty” water drawn from the surface of
storages can be increased by a factor of at least five if fitted with
neoprene inserts. Repair is greatly facilitated by the use of inserts
and the pressure deveioped and the output will, for a econsiderable
time, exceed that for new unmodified gears.




BELT WEATHER KIT

DivisioN oF ForesT FIRE RESEA_ARCH ]
Intermountain Forest and Range Frperiment Station

The belt weather kit is designed primarily to provide a means
for measuring wind speed and relative humidity anywhere near a
forest fire. It is compact and easily carried on the belt. While it
is designed for use on forest fires, the kit can also be used on
forest spray projects, aerial reseeding, and other activities where
similayr weather measurements are needed.

Initial work on a standard ‘“‘take it with you™ weather kit began
in the spring of 1957. Instruments and equipment planned for
inclusion in this kit were a sling psychrometer, extra wicking,
psychrometric slide rule, plastic water bottle, plastic venturi
action wind meter, notebook, and pencil. The contents of ‘the kit
have remained essentially the same during development but the
design of the container has undergone major changes,

The original container was simply a 5- by 8-inch expanding
card file envelope. However, the need for a more durable kit that
could be carried on a beit led to the design and preparation of
more substantial containers. Several prototypes were tested to

determine the best material and pocket arrangement (fig. 1). One
kit also included a compass.

¥ T

FIGURE 1.—Upper left, original baper kit; center, green leatherette kit;
lower left, red canvas kit; lower right, final kit,
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) -entv-two of the leatherette kits and several of the red canvas
‘_;za;i‘;xfﬁyergvdistributed to interested field people for trial use and

“(appraisal

_ In summary they recommended adopting the narrower
design, eliminating the compass, using red canvas, and making
rtments as in the red canvas kit.

F16URE 2.—Final model
belt weather kit and
contents:

1. Combination %-inch
hardboard writing
board and protective
backing.

2. Plastie, pressure-
venturi action float-
ing-ball type wind
meter.

3. Psychrometric slide
rule.

4. A 3%- by 6%-inch
notebook, plus space
for maps, extra
notes, ete.

5. One-ocunce oval-
shaped plastic water
bottle,

8. Two peneils.
7. Sling psychrometer.

The final belt weather kit, made of a double layer of 10-ounce
red sailcloth, measures 2 by 634 by 9 inches and contains T pockets
(fig. 2). Two large belt loops are provided on the back of the kit
so0 it may be easily carried on a belt. Two snap fasteners keep the
flap closed to prevent loss of contents while going through brush
or bending over. (Editor's Note: Forest Service specifications for
the kit and contents are being prepared. The kit and contents
should be available from GSA this winter.)
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A FUSION PYROMETER TO MEASURE
SOIL TEMPERATURES DURING
.WILDLAND FIRES!

R. L. FENNER, formerly Range Conservationist,
and J. R. BENTLEY, Range Conservationist
Pacific Southwest Forest and Range Experiment Station?

Grass, brush, and forest fires subject the upper inches of soil
to intense heat for short intervals. This heat causes significant
physical, chemical, and biological changes in the soil, litter, and
vegetation. A measure of heat in the upper soil helps to explain
plant succession and soil condition associated with fire. Combus-
tion occurring on the entire burned area influences heat transfer
at any particular point through conduction, convection, and radia-
tion. Consequently, temperature data from small fires or from the
perimeter of large fires fail to represent conditions at specific
points within large burns. Measuring fire temperatures within a
large burn is normally a difficult and expensive task.

A simple, inexpensive instrument that wiil provide such meas-
urements was used successfully in 1952 by the authors to measure

.soil temperatures associated with recognizable postfire soil sur-

face conditions. This pyrometer can be further developed and
adapted to different uses to provide better understanding of the
heat input variables during burning and the associated effects on
soil and vegetation.

Fusion pyrometers depend on the melting point of specific chem-
ical compounds to indicate maximum temperature reached in the
surrounding medium. Melting points of pure compounds are very
precise, and compounds are available commercially in the range
of 113° to 2,000° F. Pyrometric or Seegar cones used in ceramic
firing are not discussed here as they respond to temperature and
time periods which are normally higher than those in which we
are interested. Fusible plugs have been used to measure tempera-
tures in oil wells.

H. C. W, Beadle (1940), in Australia, buried small pill boxes
at depths of 1 to 15 inches in the soil beneath wildland fires. Each
box contained glass vials of chemicals which melted at different
temperatures, giving him the maximum temperature reached at
each depth.

Another method tested consists of mnserting continuous strips
of different fusible compounds vertically into the soil. Melting
temperatures of the compounds varied from 150° up to 1,200° F

'Condensed from “A Simple Pyrometer for Measuring Soil Temperatures
During Wildland Fires.”

*Maintained at Berkeley, Calif., by the Forest Service, U. S, Department of
Agrieulture, in cooperation with the University of California.
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: After the fire the depth to which a strip melted indicated the
deepest penetration of the particular temperature fro_nt asg;omated
. with the melting point of that chemical. The technique is not a

5. “gubstitute for other methods. But it provides a simple, low-cost,

':3}3 automatic heat-sensing instrument to supplement other devices
% =% Sised in investigation of wildland fires. . ' _
» . The fusible compounds are pure organic chemicals dissolved in
: a volatile solvent. While in a liquid state the solution is painted or
‘.“'printed on a mica plate in parallgl strips about_ 1/10 _mch wu;le.
. When the solvent evaporates, st_rlps of crystalline solid remain.
The melting points of the chemicals used in the original instru-
ment. in ° F., were 150, 200, 250, 350, 450, 550, 650, 750, 950,

1,150.

an’&{‘ he fusible strip with the highest melting temperature is placed
along the left edge of the mica sheet and those with progressively
lower melting temperatures towards the right. The plate is then
faced with a sheet of asbestos paper 1/32 inch thick. The asbestos-
serves to protect the chemicals, support the fragile mica, and
absorb the chemicals when they melt.

Since the pyrometer plate provides temperature measurements

at a particular point, locating the pyrometer stations to sample
field conditions is important. A system of stratified sampling was
used. Random or systematic sampling might be more useful under
certain conditions. Adequate observational records should be taken
at the pyrometer locations so that the prefire conditions may be
considered in later analyses. Records of the fuel and air condi-
3 tions at the time of the burn are also important.
;' Records from the various pyrometer stations can be combined
b1 and plotted to provide average or characteristic curves for par-
ticular conditions. We found that prefire fuel stratification re-
sulted in a characteristic curve for each class.

The pyrometer can be filed as a permanent record and is a
source of basic data from which several types of heat measure-
ments may be taken. The records can supplement those taken by

g thermocouples or thermometers.
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AUTOMATIC PUMP CUTOUT

A, R. KINg )
Commonwealth Scientific and Industrial Research Organization
Melbourne, Australia

Some types of self-contained pumps used for rural fire fighting
are cooled and speed regulated by the water they deliver. Con-
sequently, if the delivery pressure falls below a safe minimum
as will happen when a hose bursts or the water supply is cut off,
the driving motor will overspeed and overheat resulting in me-
chanical failure. Two types of automatic motor cutouts have been
devised to obviate this possibility by shorting out the low tension

- power of the electrical ignition system and so prevent the spark-

plugs from operating.

The first cutout is a micro-switch held onto the pump delivery
hose by a flexible metal band (figs. 1 and 2). When the hose is
inflated by water under pressure in excess of the safe minimum,
it comipresses a spring and forces a rubber buffer to open the
switch points. Should the bressure drop, the spring flattens the
hose allowing the buffer to move away from the switch, which
closes and stops the motor. ’

approx.
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Leads’ ! . .
BURGESS micro-switch

ype MK 3BR/103
FIGURE 1.—Automatic bump cutout, Further details may be obtained from
Chemical Research Laboratories, Division of Physical Chemistry, drawing
S-548.
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FIGURE 2.—Automatic pump cutout in place.

The second cutout is an oil pressure tell-tale switch, as used
frequently on automobiles, mounted onto the output of the pump.
A special part (No. 1504807) for an Australian car has been
tound satisfactory since it is compact and robust and its operating
pressure is adjustable.

With both types, it is necessary to install a switch to dis-
connect the leads between the cutout and ignition system so that
the motor may be started. In the case of multicylinder motors,
the ignition system may usually be modified to be operated by a
single cutout device, but if the wiring is inaccessible then a
separate one must be installed for each cylinder,
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REMOTE INDICATING AIRCRAFT COMPASS
HELPS FIND SMALL FIRES

CLARENCE S. SINCLAIR
District Ranger, Lincoln National Forest

During the 1958 and 1959 fire seasons, contract pilot Ralph
Brown and Jim McEuen, Forest Service aerial obhserver, Ruidoso
District, Lincoln National Forest, have been pioneering the use of .
a new device that will help ground crews locate small fires in the
back country.

This device is called a “remote indicating compass.” It is avail-
able at aircraft supply stores and can be installed in light planes.
It is not affected by local magnetic fields, and declination can be
set off. It will not drift and require frequent resetting as is the
case with gyro compasses. Initial cost is about $70 or less depend-
ing on the make of the compass. Readings can be made to an
accuracy of one degree,

The pilot usually lines up the fire with a well-known and readily
identifiable landmark (landmark should be one shown on map),
which may be a lookout tower, triangulation point, road inter-
section, farm house, etc. He then flies a steady course directly
over the fire and toward the landmark and takes a reading from
the compass. The observer then gives the reading to the ground
crews, Usually it is best to convert this backsight to a foresight
by adding or subtracting 180° before relaying it to ground crews.
This eliminates confusion and enables them to plot the fire on their
maps by the use of a protractor. Ground crew effectiveness is
greatly enhanced in finding small fires if they make full use of
hand compasses, protractors, and maps in working with the
aircraft. We have found the system is valuable to the extent that
we are marking our triangulation points with painted structures
to increase their visibility. }

The remote indicating compass is valuable for several reasons.

1. Many smokes while small are invisible to a fixed lockout
if they are a considerable distance away even when not in
blind areas.

There are always some blind areas behind ridges that the

lockouts cannot see but because of the increased altitude

of the aircraft these same lookouts can still be used as

reference points.

3. It is not necessary to use lookouts as reference points; almost
any prominent feature that can be located on existing maps,
pinpointed, and identified can be used.

4. Augmenting a single lookout bearing with another reading
from a known point can fix a fire location by the cross read-
ing method.

o
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There are some disadvantages present in the system but they are
not highly critical except in rare cases. L

1. In extremely rough air and cross winds it is difficult to get
a very accurate reading. _

2. In very steep, rough terrain it is somewhat difficult for the
pilot to line up smokes with landmarks accurately because of
the difference in elevation of the various points. The device
works best in more or less flat or rolling terrain. -

3. It takes a trained pilot to hold a straight, accurate course,

4. Considerable skill is required to install the compass and get
it oriented properly.

5. It is said that rough landings might damage the compass
badly. Contract pilot Ralph Brown has kept one in use over
a year and has had no difficulty with it.

Although it was originally designed solely as a navigational aid
for cross country flying, by and large the remote indicating com-
pass has proved a very useful tool in fire control work.

wOw %

Portable Powered Tool Sharpener

This sharpener, developed primarily for 200-man fire camps, uses a light-
weight low-cost four-cycle air-cooled gasoline engine with a built-in gen-
erator to provide light for night work. A grinding disk is mounted hori-
zontally on a vertical shaft,

The tool sharpener is reliable and easy to start and operate, and has a
throttle control to regulate the grinding Speed. The grinder alone weighs 70
pounds. The complete unit, box and aceessories, packaged for air-drop, weighs
125 pounds. It is small, slightly less than a 2-foot cube, and rugged enough
for delivery by parachute, helicopter, truck, mule, or man-pack.

A time study with average dull tools showed the new meodel to be superior
to other fire-camp grinders used in Region 1. Tools can be sharpened faster
since they can be held at any angle. Tools need not be clamped in place for
grinding as is the case with other portable grinders. Wing nuts and bolts
are used to secure the grinder to the box which serves as a work bench. A
tonl gage board is included to aid in determining the grinding and recondi-
tioning limits for badly worn or heavily nicked blades.

Field tests have shown this grinder to be reliable and economical. It fulfills
a long-standing need for a grinder to be used in back-country stations or fire
camps, (More detailed information is available in Tool Sharpeners for Fire
Camps, Technical Equipment Report Na. F.8, Forest Service, U. S, Depart-
ment of Agriculture.)—MIssouLs EQUIPMENT DEVELOPMENT CENTER.




USE OF FIRE BEHAVIOR SPECIALISTS
" CAN PAY OFF

CRAIG C. CHANDLER and CLIVE M. COUNTRYMAN, Foresters
Pacific Southwest Forest and Range Experiment Station’

As a result of the Inaja fire disaster of November 1956, the
Forest Service launched an intensive study to determine action
needed to reduce the chances of similar disasters in the future.
One of the primary recommendations of this study, since incor-
porated in the fire fighting section of the Forest Service 1958
safety code, was that “Where blowup potential exists, considera-
tion shall be given to using a fire behavior specialist to identify

especially hazardous conditions.” Such a specialist position was

first used in southern California in 1958. This paper presents ob-
servations and conclusions based on the experiences of this first
“shakedown” year. :

The job description used in the California Region for.fire be-
havior specialists states “The job of the fire behavior specialist
is to supplement the plans chief in identifying unusual fire haz-
ards and risks that may exist because of weather, fuel, topog-
raphy, or a combination of any, to the point that the fire suppres-
sion forces are aware of the situation or conditions.” To do this
job the fire behavier specialist—

1. Must be familiar with fire behavior in a variety of fuel
types, terrain, and weather situations.

2. Needs a working knowledge of meteorclogy and microcli-
mate that will enable him to determine local weather pat-
terns from general weather forecasts and local weather ob-
servations.

3. Must be able to select the key points for making weather
observations that will help define local weather patterns, and
must be able to identify those small but critical changes in
weather elements that forewarn of changes in these patterns.

4. Must understand the interrelationships between fuels, fire,
and weather so that he can prepare detailed fire behavior
forecasts for specific line locations.

For a small fire the fire behavior specialist can often fulfill
this job alone. When a fire-weather forecaster is assigned to the
fire, he and the fire behavior specialist work as a team collecting
essential data and preparing joint weather and behavior fore-
casts. On a large, fast-moving fire, the fire behavior team faces

the same obstacles—manpower, transportation, and communica--

tion—as do the fire control forces. On blowup fires, where fire
behavior predictions are most urgently needed, fire behavior is
affected to a much larger extent by action of the fire itself than
is true under normal circumstances, and there is more contrast
in behavior on different segments of the fire. Consequently, if fire
behavior predictions are to be accurate and useful, several trained

'Maintained at Berkeley, Calif., by the Forest Service, U. 8. Department of
Agricuiture, in cooperation with the University of California.
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obserYers are mnecessary to obtain spot readings at critical points
arowsd e fire area. If the forecasts are to be current enough to
aid 2 control action, these spot readings must be promptly re-
layers 10 the behavior specialist. Working with the fire-weather
foreczster, the behavior specialist can then prepare detailed be-

_havicr Iorecasts and be in a position to warn control forces of im-

pending changes.

A TYPICAL BEHAVIOR FORECAST

Tr.s: forlowing behavior forecast, taken from forecasts prepared
for 122 66,000-acre Stewart fire on the Cleveland National Forest
in 1958, is typical of the kind of information a behavior team can
suppiy a fire hoss:

Fire Behavior Forecast, Stewart Fire, Dayshift

GENERAL FORECAST:

The fire san be expected to pick up and move earlier than yesterday. The
Santz Ana sconditions are breaking down further, and a west wind influence
should be Zxit on the whole fire area around noon. Winds will be light, gusty,
and variadle in the morning, becoming southwest to west and somewhat
strong2r 1 the afterncon. Upslope winds can be expected on south and east-
facinz slojes by 0900 and upeanyon winds in south and east-facing drain-
ages 2% 1000, Humidities will remain low, 8 to 12 percent in all fire areas.

SPECIFIC FORECASTS:

Margariza Peak-San Mateo Canyon fire area: Westerly winds will be
stronger tnan yesterday, and should start earlier; probably before noon. The
gest influence will be felt clear to the head of Devil’s Canyon at Tenaja

amp.

Los Pincs fire area: Upslope winds will be noticeable on all south-facing
slopes by U900 to 1000, Winds will be light east across the ridges this
morning, bus will switch to southwest around noon or shortly after, particu-
larly at the lower ridges. Winds across the ridges may switch back to
easterly after 1600, but don't count on it. -

Backiiring job, Ortego htway to Los Pinos Camp: The section of line from
the southeas:” corner of section 18 to BM 3058 runs on the les side of a
ridge and :viatively near the crest. Firing erews should expect wind eddies
and erratic fire behavior in this section. Crews should check wind direction
carefully i advance of the firing operation on this streteh of line.

Bell Caryon-Hot Springs area: Fire should begin to move up out of Hot
Springs stmietime between 0900 and 1100. The runs are not likely to stop
short of viige crests as they did yesterday. All crews working the line be-
tween the lamison burn and BM 3907 should be particularly alert to this
possibility axd have escape routes well in mind.
thp“‘?kg"‘“&xr job, Pigeon Spring to Richard’'s Camp: The odds of completing
115 1O Sunvessfully will get progressively poorer threughout the day. Up-
slope \mg}ds will develop early on the stretch from the southeast corner of
53‘3‘_'0“ 20 fw Richard’s Camp, Erratic behavior and conflicting winds and
ecCles ean w expected on this stretch, particularly in the beginning portion
where the wwad first breaks down off the potrero.

SAFETY: .
Hot runa are possible in any direction articularly this morning. Watch

g:r t{:,el]“'“\\‘l shift to west around noon. This fire still has all the potential
a KIller. Sirict adherence to all 10 standard firefighting orders is advised.

Signature
Date
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Actual fire and wind behavior followed very closely that pre-
dicted for each specific area.

REQUIREMENTS FOR SUCCESSFUL OPERATION .

This first year’s operation has indicated a number of things
that are necessary if the fire behavior specialist position is to pay
off in fire control.

1. Adequate communication is essential between observers on
the line, the fire-weather forecaster, and the fire behavior special-
ist. In most cases, this means radio communication. If possible,
the radio net used by the behavior team should be on a different
frequency than that of the control forces, but whatever the fre-
quency, adequate communication between the behavior. specialist
and fire control forces is a must.

2. The behavior specialist must not become involved directly in
control activities. He cannot do an acceptable job if he must per-
form in a dual role—he cannot be a behavior specialist and line
inspector, behavior specialist and scout, ete.

3. The fire behavior forecast must be based on the fire-weather
forecast. The behavior specialist is not a weather forecaster; he
interprets the weather forecast in terms of effect on fire behavior.

4. The behavior forecast must be in writing, signed and dated.
It should appear on the same sheet as the weather forecast and
should be delivered by hand to the plans chief. Arrangements
should be made in advance with the plans chief or fire boss to
cover the times that forecasts are expected and how distribution
is to be made to other divisions or agencies on the fire. Forecasts
are usually expected in time for briefing crews before each shift,

5. The fire behavior specialist usually requires the assistance of
qualified observers. The number of observers that are needed will
vary greatly. For complex fires or for difficult firing-out opera-
tions, more men will be needed than for large fires burning under
uniform conditions of fuel, topography, and weather,

CONCLUSION

When adequately manned with experienced personnel, the fire
behavior specialist positions can aid greatly in more rapid, effi-
cient control of going fires with greater safety to men and equip-
ment. To perform his job adequately, the fire behavior specialist
must have adequate tools—trained observers, weather equipment,
communication, and transportation.

A major difficulty in filling the position is to find men who are
qualified. Because this job requires extensive background training
in meteorology, thermodynamics, and associated sciences, the
short period of training now given to fire control personnel
falls short of the training needed for this highly technical and
responsible position. To meet the growing demand for fire be-
havior experts in fire control and fire use activities, a compre-
hensive training program is required.




SLASH DISPOSAL PROGRAM ON THE
HAPPY CAMP RANGER DISTRICT

T. H. SIMPSON
District Ranger, Klamath National Forest

There are two important reasons for maintaining an intensive
slash control program on the Happy Camp District: One is to
reduce fuels to tolerable limits so that fire losses in our residual
stands can be kept to acceptable acreages; the other is to enable
successful regeneration of the cutover lands. We make no distine-
tion as to which reason is the most important because either a
succession of large fires or a failure to get prompt regeneration
would result in a reduction in the productive capacity of the work-
ing circle and in a reduced rate of cut.

VOLUME, ORGANIZATION, AND COST OF WORK

The principal cut is in Douglas-fir, with about 20 percent of our
commercial volume in other species. There is an average 40-per-
cent cull factor in the Douglas-fir stands of the district ranging
from 10 to as high as 90 percent in specific localities. Most of this
defect remains on the ground in the form of large logs. Other
slash is formed from hardwoods and normal debris.

An estimated area of 1,000 acres of timberland is cut over
during a normal season, producing about 50 million feet of logs
for industry. By machine piling about 350 acres a year, a fair job
of slash abatement can be done. This will meet the needs of fire
control if the job is strategically located on the ground. An addi-
tional 400 to 450 acres is machine piled for the purpose of devel-
oping a good seedbed on the better soils. Additional work is done
by hand along roadsides and on slopes too steep for mechanical
piling. Broadcast burning and burning of concentrations on steep
slopes is also done where machine piling is not feasible. There are
about 250 acres in this category.

Last vear the slash work was put under the supervision of the
district timber organization. It had formerly been under the
supervision of fire control. The main reason for the change was to
gain certain advantages needed to meet the silvical requirements
of the timber types we are dealing with. Money is being collected
for this additional work, and no ground is lost in meeting the
needs of fire control. The work is supervised by a former fire
control assistant who is now a project sales officer in the timber
organization.

The machine piling is handled by three tractor crews of two
men each. The fractor operator is the crew foreman, and the
second man is a choker setter. Once these crews are experienced,
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the need for close supervision is over. The tractors are currently
TD-18's with angle dozers and winches.

One hand-piling crew is kept working through the season. There
is usually a foreman and two or three men in this crew. They are
equipped with a four-wheel-drive pickup with tank and pump
equipment. This crew is an integral part of the fire organization,
and it keeps in touch by radio.

A fiveeman KV crew also works part time in the slash area on
piling jobs. They also have fire tools and maintain radio contact
during the day.

In the fall, all of the available personnel are organized into
burning crews. Timing of the burning operation is eritical and
must be started as soon as safe conditions exist in order to get the
job completed. .

This work is costing about $48 per acre for machine piling.

Burning costs range from $1.65 to $3.38 per acre. Collection for

the work is done on a per thousand basis, and the cost varies from.

$1.00 to $1.50 per thousand depending on a number of variables
within each area.

PLANNING

The planning of the slash program is a very necessary function
if the objectives are to be attained at reasonable cost. Qur plan
wag as follows:

1. Reduce the fire hazard to tolerable limits.

a. Machine pile and burn the bulk of heavy silash within the
limits of safety of operation on slopes (fig. 1). The marking
-system generally leaves cut blocks running up and down
slopes. The logging operation tends to bunch some of the
material on steeper slopes toward the bottom and to the
center during skidding. In order to burn large logs, it is
necessary that they be bunched so that they are in contact.
This is done by skidding individual logs to a peint where
they can be pushed into piles by the bulldozer. A chain saw
is used to buck logs too large to handle.

b. Spot burn concentrations of slash that can't be reached by
machine. The success of this operation depends on the
proper kind of weather conditions; it can be quite suec-
cessful.

¢. Clean up slash along main roads.

d. Hand pile slash at key locations.
(1) Along major ridges.
(2) 1In saddles (fig. 2).
(3) Between certain cut blocks to provide a continuous fire-
line through strategic locations in the stand.
e. Machine pile in strategic locations. See number (3) above.

f. Open key roads in sale areas to provide fast access by sup-
pression crews. This is particularly important in untreated
areas. (The work is paid for with extra protection money
and is done by slash machine crews.)
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Ficurg 1.—Bulk of slash is in the form
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intn clear area for piling and burning. g that have to be pulled
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Figure 2.—Hand piling slash in critical saddle on Mili Creek Sale area. This
crew works in key areas that are uneconomical for machine operation.

2. Organize the work with efficiency and cost in mind.

a. Efficient organization of crews. Our machine crews are gen-
erally two-man crews—a tractor operator and a choker
setter; sometimes a third man is necessary if there is much
bucking to be done. The equipment operator is also the fore-
man. There is one five-man crew organized as a fire sup-
pression unit; this crew is engaged in hand piling of slash
during the summer season. Additional work is done by key
firemen after the fire season until bad weather.

b. Program work in logical sequence. It is important to plan
work for equipment so that at least 2 weeks work is ahead.
Moving tractors from place to place is expensive. Lost time
of operators is also expensive.

¢. A good program of equipment maintenance. Breakdowns
are very costly both in terms of parts and in lost time.

d. Maintain a crew job list for periods when crew cannot work
on slash because of weather, breakdowns, etc.

PROGRESS OF PROGRAM

The rate of cut on the district rose from about 5 million feet
annually to over 50 million feet in a period of 5 years. The method
of marking has changed from tree selection to group selection in
the same period. Slash disposal after tree-selection marking and
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logging was very expensive and resulted in excessive damage to T

the residual stand. It was also determined that although about 90
percent of the mortality in the stand was stopped there was no
perceptible increase in the growth rate of the residual stand, and
regeneration was not occurring except in landings and road cuts,

The concept of unit-area control, which was first adapted to the
mixed conifer stands by William Hallin, opened the way for devel-
opment of a similar system in the Douglas-fir on Klamath Forest.
The Klamath unit-area control system of marking was such a
radical departure from anything used before that it was difficult
for foresters trained under the old systems to do the job. After
about a year of training and modification of the system, a good
job was being done. This system calls for a much higher fechnical
competency than before, and each forester knows that he is prac-

ticing forestry that requires an application of everything he has
learned.

The slash disposal program had to be adapted to fit the new
methods and went through much the same evolution that forestry
practices did. It has taken about 3 years to develop the slash dis-
posal program to the size needed to keep pace with the rate of
logging. At the present time there are three machine crews and
one hand piling crew engaged in the work.

It will be necessary to engage contract tractors at times when
market conditions stimulate the rate of cutting, or when seedbed
preparation must he increased o take advantage of a good seed

vear. Present work is on current slash. Qur backlog has been
completed.
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« Device for Protecting Gate Padlocks

Do you have trouble with folks shooting or otherwise destroying the pad-
locks on road gates, buildings, or other units? We were until one of our men
developed the metal cover shown in the accompanying photograph. The lock
protector is made of heavy gage metal welded to a heavy piece of strapping,

The metal used is heavy enough to withstand battering by hammers or
rocks, as well as to deflect shotgun or rifle pellets, The threads of the bolts
that fasten the lock protector to the gate rail are battered to prevent re-
moval of the nuts, The eye bolt is a lag that is screwed into the gate post.
We have not experienced the problem of folks chopping or sawing the gate
rail, but if we do, we plan to bolt a piece of strap meta] the entire length of
the rail.—~GEORGE W. DEAN, State Forester, Commonwealth of Virginia.

A S+ S 43

A Bracket for Helicopter Minipack Radios

Our helicopter minipack radic was originally carried on the seat between
the pilot and the passenger. This arrangement was inconvenient, and it -
subjected the radio to damage each time it had to be removed to accommo-
date an extra passenger. To correct this condition, a radio bracket has been
developed.

The instrument panel was the most feasible place to mount a bracket.
Bolts already in the top and back of the panel provided a way of fastening
a bracket without modifying the helicopter. Because the panels of the Bell
47B and B2 helicopters are the same, the bracket can be used on either
medel and thus changed from one ship to another. A rear panel mounting
is in easy reach of both pilot and passengers and does not obstruct their
vision. This mounting also allows the aerial cord to be run through a panel
in the floor, thus alleviating the danger of somecne tripping over it.

The bracket now in use is made of lightweight strap steel. It is suggested
that aluminum alloy be used in the future, because of the high tensile
strength and light weight. Felt padding is used between the panel and the
bracket and between the bracket and the radio to reduce vibraticn damage.
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A quarter-inch “Bungee” cord 2 feet long holds the bottom of the radio
snugly to the panel. This further reduces vibration. Two leather straps hold
the radio in the bracket. These can be loosened and the radic removed when
repairs or new batteries are needed.—Roy V. Tuomrson, Angeles National
Forest.
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Aluminum Knockdown Weather Instrument Shelter

The need for a simple and portable weather instrument shelter, for use
with administrative and research projects of only temporary duration, led to
the development of this aluminum knockdown shelter, It is well ventilated
so that the instruments will indicate true measurements of air conditions but
are still adequately protected from rain, snow, and direet sunlight.

The main objectives in the design and development of the shelter were
adequate portable instrument housing and durability, It had to be soundly
engineered to withstand climate extremes, and the instrument environment
within ‘had to be representative of the surrounding atmosphere so that the
measurements taken were accurate and meaningful. The shelter had to be
compact and light in weight for hand carryving to remote areas, or for the
transport of several units in a single vehicle. The design also called for
rapid and simple assembly and disassembly with a minimum of toois.

The first model was prepared from do-it-yourself aluminum window fram-
ing material. The many {Jieces of this pilot model defeated the prerequisites
of portability and simp
portable construction designs have since been investigated. Qut of this re-
search evolved the present shelter, which satisfactorily passed field testing
in 1957 and 1958.

Aluminem has the property of transferring heat from the sunny side of
the shelter to the shady side, where it is quickly dissipated. This heat con-
duction capacity of aluminum tends to bring the surface heat of the shelter
to equilibrium with the surrounding atmosphere. Besides providing this
desirable feature, the light weight makes the final product readily portable.

he aluminum is treated with zinc chromate to avert corrosion and then
Painted with white enamel.

When assembled, the working area of the shelter forms a 2-foot cube,
which is placed at the standard height (4 feet)} above the ground. It houses
such items as maximum-minimum thermometers, psychrometer tubes, bar-
ographs, and recording hygrothermographs. Louvers are pressed in the
sides and door, and afford protection against rain, snow, and direct sunlight,
but they do not restrict the ventilation needed for proper measurement of
alr conditions. Aluminum tubing is used for the legs with four aluminum

ieity. Various types of louvers, side panels, and -
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cross braces for rigidity. The shelter folds inte a packet 5 inches in depth
and weighs about 35 pounds. It can be set up or dismantled in a few minutes.
The shelter has an attached handle for hand carrying.

The mobility of the shelter makes it readily adaptable to a wide variety
of operational and research projects requiring weather information. The
shelter has been exposed to drastic weather fluctuations—a temperature
spread of —40° F. to 100° F. and winds recorded to 45 m.p.h.—and has per-
formed satisfactorily in every situation. To date the shelter has been utilized
in conjunction with a winter study of deer and elk, prescribed burning, silvi-
cultural projects, and a meteorological research program,—INTERMOUNTAIN
FGREST AND RANGE EXPERIMENT STATION.

woOr W

Salutations for Fire Prevention Signs

One of the basic problems in fire prevention signing is how to maintain a
logical sequence of messages in a manner that will attract the attention of
the greatest number of forest users. The Sacramento District has added a
feature to its standard “T" hanger prevention sign in the form of a saluta-
tion plate that is used for direct appeal! to specific groups. The plates are
scrap plyboard cut to size and-stenciled with titles such as “Mr. Hunter,”
“Mr. Fisherman,” and “Mr. Logger.” As seasonal changes in forest use
oceur, the plate and fire message are changed accordingly.

oy

[ HELP GUARD Your |
j3  FORESTS 5
| — PUT OUT YOURFIRE —

"*v

The standard 16- by 44-inch sign is hung from the crossarm by two eye
screws and two thook screws. The salutation plate, made with two Y%-inch
holes, is slipped onto two finishing nails driven into the crossarm. Both signs
can be quickly changed by the fire prevention officer. The message and
salutation plates are made up and maintained by fire suppression c¢rews.—
PavL K. DrYDEW, Fire Control Assistant, Shasta-Trinity National Forest.
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Large fires, fire behavior specialists 130
Leuthauser, Albert H. . .

Aluminum hard hat retainer. 85
Lock. gate, protecting device 138

Donald, L. J. i
Me Cargc: dropping from seaplanes on the Superior

. National Fo:;e%. ; Py 80.
Missoula Equipment Development Center

Portablctle f;owered tool sharpener. 129

Wind indicators for use with helicopters 112
Moore, William R. .

Training in the ten standard fire fighting orders 58
Mopup, ground fire, wetting agents 116
Motion pictures, training film program 25
Murphy, James L. L R

Changes in the helitack training plan K4

The helicopter and the dead man's curve 1
North Carolina Department of Conservation and Development,

Division of Forestry

Mobile bridge for crossing canals 2

Wetting agents for ground fire mepup.... ' 115
Northeastern lgorest Fire Protection Commission, training... .. 26
0O'Neal, Nolan .

Air tanker attack—training is the key. 42
“Operation Dead Out,” training in Georgia 31
Orders, ten standard fire fighting 58
Organization, training large fire 61
Padlock, protecting device on gates 138
Parachute training 37
Planning, fireman school 52
Plow-unit feremen, training 50
Plow-unit tactics 69
Polaroid camera, stereophotography 89
Prevention, applied, plan 109
Prevention, how much 66
Prevention sign, salutations 140
Psychrometer, battery-operated fan 20
Pump

cutout, automatic 126

gear, wear reduction 118

portable, engine theater. 91
Pyrometer, fusion, to measure soil temperature 124
Radio bracket, helicopter minipack 138
Rain gage

alunvinum 111

plastic measuring stick 111
Reibold, R. J.

Tractor-plow tactics 69
Research

damage appraisal and resource values 105

reliable statistics 101
Resource values, research 106
Rowland, H. B., and S, S. Cobb

A plan for applied forest fire prevention 109
Russell, D. L., and W. G. Franeis

California Division of Forestry training centers 44
Safety, smokejumper training 37
Salutations, fire prevention signs 140

143
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Schaefer, Vincent J. Page -
Use of the 60-second-print camera for stereo- = |
photography of project fires and related activities 89
Seaplanes, cargo dropping .. 80
Sharpener, portable powered e . 129
Shelter, weather instrument, aluminum portable 139
Signs, group salutations : 140
Simpson, T, H. o .
Slash disposal program on the Happy Camp Ranger District.——. 133
Sinclair, Clarence S : . i
Remote indicating aircraft compass helps find small fires. .o 128
Slash disposal program, Happy Camp R. D., Klamath
National Forest - 133
Smokejumper training , . 37
Smokey Bear campaign, how much fire prevention i 65
Soil temperature, measured by 1E‘;‘yrc’meter - — 124
Southeastern Interstate Forest Fire Protection Compact, training........ 29
Spotter training i . 40
Statistics and fire research 101
Statistics, in applied prevention 109
Stereophotography, 60-second-print camera 89
Streamer, wind drift ; 112
Superior National .Forest, cargo dropping from seaplanes 80
Suppression
tractor-plow tactics : : 69
underground water : 11
Tanker-flamethrower, slipon 3
Temperature, soil, measured by pyrometer . 124

Tennessee Department of Conservation, Division of Forestry, et al.
How forest fires were started—Cumberland and Morgan
Counties, Tenn., 1953 93
How forest fires were started—northern Georgia and southeastern
Tennessee, 1957
Tennessee Valley Authority, Division of Forestry Relations, et al.
How forest fires were started—Cumberland and Morgan

Counties, Tennessee, 1953 23

How forest fires were started—northern Georgia and southeastern

Tennessee, 1957 98
Thompson, Roy V.

A bracket for helicopter minipack radios 138
Tool sharpener, portable powered 129
Tractor-plow tacties 69
Training

air tanker attack 42

centers, California Division of Forestry. : 44

film program 25

fire warden . 46

fireman school 52

Georgia 31

helitack crews 1

individual development 23

large fire organization 61

Northeastern Protection Commission 26

parachute 37

plow-unit foremen 50

Region 3 experience records 56

smokejumpers 37

Southeastern Compact 29

spotter . 40

ten standard fire fighting orders 58

tractor-plow tactics 74

warden 46

Turner, James C,, Jr.
Fire control training in Georgia. 31




] FIRE CONTROL NOTES ) . 145
United States Forest SBervice, Region 1 Division of Fire Control Page
Operational and safety training for smokejumpers 37
! K United States Forest Service, Region 3 training and experience records..... 55
' Warden, developing and training 46
- Water, underground, for suppression 11
: Wear reduction in gear pumps 118
9 Weather .
A battery-operated fan psychrometer i 20
: beit kit 122
-} fire behavior specialists 130
= instrument shelter, aluminum portable 139
- 4 plastic measuring stick for rain gage w111
] rain gage, aluminum 111
- % 3 wind counter for anemometers 7
<} Weed, Earl A.
T Heater to keep portable pump engines dry 91
= Well drilling for suppression water. i 11
1 Wet water, ground fire mopup 115
i Wetting agents, ground fire mopup. 115
i3 ‘Wind counter, contacting-type anemometers 7
z Wind indicator, helicopter 112
Wind speed, belt weather kit i . 1922




R INFORMATION FOR CONTRIBUTORS

.- It i8 requested that all contributions be submiited in dupleate,
typed double space, and with no paragraphs breaking over to the
‘next page. . :

The title of the article should be typed in eapitals at the top of the
first page, and immediately underneath'it should appear the author’'s
name, position, and unit. . '

Any introductory or explanatory information should not be included
In ttt;i body of the article, but should be stated in the letter of trans-
mit .

Ilustrations, whether drawings or photographs, shonld have elear
detail and tell a story, Only glossy prints are acceptable. Legends for
illustrations should be typed in the manuseript immediately following
the paragraph in which the illustration is first mentioned, the legend
being separated from the text b; lines both above and below, Illustra.
tions should be labeled “figures” and numbered consecutively, All dia-
Frams should be drawn with the type paﬁgﬂpro ortions in mind, and
ettered so as to permit reduction. In mailing, illustrations should be
placed between cardboards held together with rubber bands, Paper
clips should never be used.

When Forest Service photographs are submitted, the negative num-
ber should be indicated with the legend to aid in later identification
of the illustrations. When pictures do not carry Forest Service num-
bers, the source of the picture should be given, so that the negative
may be located if it is desired.

India ink line drawings will reproduce properly, but no prints
{(black.line prints or blueprints) will give clear reproductions, Please
therefore submit well.drawn tracings instead of prints.
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