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FIRE CONTROL NOTES 
JANUARY, 1937 

co11not restore the natural resources if the 
wastage by fire will scr7 e as a channel 

which creatfr:e dec·elopments management and tcchno/ogv niay 
to and from ever)' wor/1cr in the field of forest fire controi. · 

SOME GENERAL PRINCIPLES OF RATING 
FIRE DANGER 

H. T. GrsnoRNE 
S Ciiior Sifriculturist, Northern Rocky JI ountain Exf'e·ri111 rnt Sta ti on 

).fany disasten have occur.red because, with unaided judgment, fire con
trol executives were unable to size up accurately the effeet of a creeping 
increase in fire danger. I\othing can replace trained judgment in fire 
contro1 management, bm judgment needs possible aid which can 
be proYided. The author, a pioneer in danger rating, out-
lines some principles which have been developing the first 
adequate system for aiding judgment by and integrating the 
elements of variable fire danger. 

Although the measurement and rating of forest fire danger have been 
developed, and found useful in Region 1 during the past few years, 
conditions in other parts of the country probably are such that different 
methods rnay be found preferable there. A few general principles, how
ever, which have affected the results in Region 1 would seem to apply 
elsewhere. 

Basic to fire clanger rating is the recognition that fire danger as a whole 
is composed of two distinct : the relatively constant factors, and the 
decidedly variable or temporary factors. The constant factors include prin
cipally, slope. density, and character of cover type, exposure to prevailing 
winds, and the size, quantity, ancl arrangement of the fttels. These factors, 
together with the normal of the causative as illustrated by 
"spot maps," indicate the need for permanent fire control facilities and the 
strength of man-power that must be planned for use over a long period of 
years. These factors are relatively constant on any particular· area. 
differ from place to place. 

The variable or temporary factors of fire danger include all those condi
tions which make one fire day or one fire season different from another in 
a particular ranger district, forest, or region. These factors differ from 
time to time. In Region 1 they include such conditions as the luxuriance 
and inflammability of green vegetation, the moisture content or inflamma-
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oility of dead fuels, the wind velocity, occurrence of lightning storms, prev
alence of debris disposal fires in and around the forest the visibilit:v dis-, . 
tance, etc. 

Efficient fire control at least cost obviously depends upon sizing up these 
constant and temporary danger factors, and building and operating a fire 
control organization accordingly. The progress of the past few years in 
sizing up these factors has been in recognizing the fact that each of them 
should be measured, instead of guessed at. The principal impediments to 
this progress have been the multiplicity and complexity of the factors, and 
the difficulty of measuring some of them. 

The first principle of rating temporary fire danger is to identify all the 
significant variable factors. Identification can be readily commenced on the 
basis of the consensus of opinion of experienced men, because there are in 
every region a few outstanding factors. For many years attempts were 
made to find some one factor, but the present state of our knowledge shows 
that there are usually several. The first step therefore, to select those 
generally recognized by competent men. 

One variable not yet included in the Region 1 method is the greater dry
ness and inflammability due to cumulative drought lasting over months 
and even several consecutive years. Its importance, during critical years at 
least, is recognized, but we do not yet knO"w how to measure it. 

After selecting the significant variables rm the basis of experienced judg
ment by many men, there are two research tasks : first to check these 
factors by experiment and by test; second to dev:se methods of measuring 
each of them. As a rule, wholesale testing is dangerous during the develop
mental stage because uninterested and incompetent men will not make a 
fair test and will become prejudiced against the method if it seems to fail. 
Many years may then be required to overcome this initial prejudice even 
after a satidactory method is devised. \Ve are all "built that way," and we 
might profit by recognizing it. The development of methods of measuring 
each selected factor is a marked opportunity for all the ingenuity that can 
he brought to bear, and there is lots of ingenuity in the Forest Senrice. 

The second principle of measuring fire danger, obviously. is to make 
these measurements represent the entire forest property. If the measure
ment stations are all located in the hottest, driest, windiest spots the re~ 
sults, when combined, will not represent the entire property. There again, 
it is necessary to consider another natural, human tendency, and that is the 
inclination to protect oneself. The Forest officer reveals this by trying to 
show high fire danger for his property, but he wants other Forest officers 
to be "fair and reasonable" by showing theirs correctly. The location of 
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fire danger measurement stations must be watched with this in mind. 
Periodic comparisons of data soon uncoyer the individuals who think that 
they benefit by measuring only their worst danger spots. 

i\ o guiding rules of hovv many stations per unit of area, or location of 
stations by altitude or timber type have yet been discovered in Region 1 to 
assist in the proper sampling of the forest property. Our policy has been 
to increase the number of stations slowly until the results indicate that 
commensurate, additional benefits are not obta ined by adding .more sta
t ions. A large field of work rer11ains to be explored here. 

The third principle of measuring and rating fire danger is that the net 
effect of the several significant variables must be determined by such a 
method that a ll men applying the method to certain data will arrive at the 
same answer. Fo:: example, if wind and fuel moisture alone are selected as 
the significant variables, and if wind is broken into five significant classes 
and fuel moisture into five stages then there will be 120 different combina
t ions possible. If in addition there are three stages of vegetative readiness 
to burn, or resistance to being burned, there will be 720 combinations pos
s ible. Even if these 720 combinations actually produce only six or eight 
significantly different classes of fire danger the accurate integration of 
factors is too complex for the ordinary individual. 

The integration of effects of the several factors must therefore be made. by 
use of tables, charts, or mechanical devices such as the R-1 Danger Meter, 
i f the measurements of the selected factors are to be used consistently_ by 
a ll men . Region 1 uses the danger meter device merely because it seems to 
be the most convenient and least bulky method. By m aking this device in 
pocket size its daily u:o.e for reference was encouraged. 

The rating of fi re danger produced by the integrating device must .be in 
numerical terms if the ratings for days, seasons, districts, and forests are 
to be added and averaged. Terms such as " easy,'' "averag-e," "bad," etc., 
cannot be so used. The range of the numerical scale does not seem to be 
important except that there is little use in defining 100 degrees or classes 
of fire danger, out there is a practical need of identifying each class which 
does or may require distinct administrative action. When the first fire 
danger meter was evolved, in 1931, seven classes of danger seemed like 
over-refinement . T oday, the supervisors and rangers of Region 1 are dis
t inguishing between a low, middle, and high class 4, class 5, and class 6, 
and they build up or decrease their fa.rest protective organizations accord
ingly. Actually they are thereby recognizing from 13 to 15 classes of 
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danger, but the seven classes st:ll se:.-ve adequately to differentiate the 
major organization steps specified by the fire plan. 

As already indicated, the number of classes may well be suited to the 
number of steps the protective organization is likely to distinguish. Appli
cation of the danger rating scheme is thereby facilitated by specifying the 
size of organization force that is warranted for each class of danger. This 
can be done only tentatively, of course, until the scheme has been given 
careful field trial over a period of years. 

One year of development, in the hands of a few of the most interested 
field men, and three additional years of gradually extended field trials were 
necessary in Region 1 before these methods were deemed sound enough to 
be made official practice. They have been in official use on the fire forests 
for two seasons. They are now being extended to the less critical forests. 

Write Id-And w.rite it plainly! Ex isting instructions set forth the importance 
of w ritten messages in fire control work, but this is a matter which cannot be over
emphasiz·ed. The memory of no man, no matter how trn stworthy., is infallible. Add 
to that fact the drug -0£ weariness, the imagination o f excitement, and th e sickness 
of heat exhaustion, and it can readily be appreciat ed why verbal messages should be 
avoided like the plague. 

The written signed message establishes beyond doubt the author thereof. the re
sponsibility of the man on the r eceiving end, and insures the content against the least 
change. 

It is also very desirable to make a message complete. \Vhen sending for reinforce
ments g ive best estimate of the size of the job as well as the number of m en de
si red. A truck driver or other messenger is. likely to bring in a wild story o f "the 
whole country''s afire" with a message r eading: "Send ten men- J ones." The ques
tion immediately a rises as to whether Jones actually knows how big a job is in front 
oi him. A better message would be: "Dispatcher. F ire north end Bell Mountain. 
approximately 40 acres, .spreading slowly. Send ten men r einforcement crew and 
wil! be able to corral fire an hour after their arrivaL-Jones." T hink how a mes
sage like that wou,Jd warm the cockles of a ha:rassed ranger's heart! So lefs write it, 
boys, and write it plain.-Harley H. Thomas, Fo!"est Ranger, Clark Na tional Forest. 
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WHAT RATED FIRE DANGER MEANS IN REGION 1 

c. S. CROCKER 

Fire Inspector, Region I 

\Vhen fire control management declines to accept the results of fire re
seairch there is room for debate as to who is wrong-management or 
research. But when management seizes upon and applies the results of 
research, the first and hardest test has been met. \!Vhat management 
thinks about Gisborne's danger meter is expressed by the autho r in no 
uncertain terms. 

"Feeling it in your bones" has long ago passed out of use as an adequate 
means of rating fire danger. Whether Kapoks and limousines have ex
terminated the rheumatic germ which made possible this lost art is not 
known nor is it worth our while to attempt a rejuvenation of this anti

quated technique. 

Time and fire control have marched on-the former in orderly uniform
ity, the latter in more or less sporadic spurts of progress accomplished 
through maneuvers founded too often upon guesses. Reversals, too, have 
been experienced to the extent that our record indicates a deficiency in the 

element of lucky guesses and hunches. Recognizing the fallacy in continu
ance of such a practice, fi re control managers cast about for a new means 

of determining fire dangers by which the guessing element would be re

duced to a minimum. Success of the many developments pointed toward 
this objective has been hindered by the reluctance of men to substitute the 
mechanical for the human element in calculation of dangers. 

In the past, our calculations have been based upon current observation 
and past experience. Too often we did not see alike, and our experiences 
have varied accordingly. Consequently, our predictions, in many instances, 

have been influenced by experiences peculiar to individual rather than com
mon factors . vVe all have some scheme for rating clanger. In any group of 
a dozen men there are at least half as many methods of gauging fire poten
tialities and a like number of ideas concerning the organization require
ments of any particular condition. How can we, as a whole, attain any 

uniform degree of success when the pessimistic manager overequips while 

the optimistic manager gets caught unprepared? How can the budget com

mittee equitably allot funds for fire control when it has no uniform rating 

of clangers existent on individual administrative units? 

How can we as guardians of the forest excuse vast suppression expenses 
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and staggering timber losses attributable to lack of preparedness when we 
have within our reach means of measuring potential and current dangers? 
The common "alibi" has been "emergency conditions." Is there such a 
thing ? Except for an unpredicted deluge of lightning fires, there should 
be no such term as "emergency" in the fire vocabulary. All factors affect
ing fire behavior, except occurrence, are to a large extent measurable and 
predictable sufficiently in advance of critical conditions to permit adequate 
adjustment of protection facilities. We do adjust them, but not consistently 
with any carefully laid, mechanically gauged, uniform plan. The element 
of personal judgment carries too much weight in these decisions. After all, 

what is an "emergency fire condition"? Nine times in ten it is merely the 

prevalence o.f high inflammability of fuels and a high probability of occur

rence-both measurable and usually predictable. If this is true, then emer

gency conditions are nothing more than the higher brackets of known 

danger conditions. 

Why not select a few measurable factors having greatest influence on 

fire danger, assign definite weights to each and combine the coordinated 

total in a graduated scale of relative classes? These danger classes could 

then be interpreted in terms of preparedness needs and strength of force 

requirements. Plans woulrl then specify a prescribed control objective and 
would provide adequate facilities to meet each class of rated danger. 

It is realized that many factors other than inflammability of fuels and 
likelihood of fire occurrence play an important part in fire control planning. 
Values at stake, accessibility, character of fuel bodies, topography, and 

many other components less tangible all deserve consideration in setting 
up protection facilities. However, these are factors of fairly constant value 

or risk, and may be assigned weights of reasonably permanent nature in 

fire plans. These constants designate the intensity of organization, and the 

location and character of facilities and value to be insured through pro

tection. 

Other factors, variable in character, such as dryness of fuels, winds, 

likelihood of fire occurrence and other elements affecting spread of fire, 

will determine the time of placing in operation the facilities prescribed by 

the "constants." 

Service-wide use of such a coordinated scheme would bring about uni

form treatment of like conditions. Region 1, during the past two years, has 
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med this method in correlating man-power placement with measured fire 
danger. It has gone far in leveling off inconsistencies in p reparedness ex
pense and has brought about a more uniform and sane treatment of what 
was formerly termed "emergencies." 

\\"hy is some similar practice not feasible on a Service-wide basis? 

Assume that we continue to disregard values of destructible resources, 
and lay our plans to corral every fire within the first work period-we 
~hould need as gauges upon which to determine preparedness only those 
factors governing the spread of fire, difficulty of control, and some meas
ure of the probability of occurrence. These are grouped as follows: 

I. Constants : (Determining place and kind of facilities) 
1. Fiiel inventories 

a. Rate of spread 
b. Resistance to control 
c. Volume or amount 

2. Topography as it affects fire control 
a. Maps 

3. Accessibility as it affects mobilization of forces 

II. Variables: (Dictating time and degree of preparedness) 
1. Fuel inflammability 
2. Probability of occurrence 
3. Wind 
4. Visibility as it affects detection 
5. Humidity 
6. Seasonal infl.uence-(long or short burning periods) 
7. Predicted or existing fire-starting agencies 

The last group of factors, as used in Gisborne's Danger Meter, are 
correlated in a manner to show the variation in spread of fire which results 
from any combination of these elements. Relative danger, as affected by 
fluctuation of visibility and occurrence conditions, is also incorporated in 
this rating. 

The Gisborne Meter provides fo r seven classes of fire danger, and while 
these classes are not graduated in equal sevenths of the worst known con
d ition, each is interpreted in terms of man-power needs and serves as an 
index for organization placement. Region 1 uses this rating scale as fol
lows : 

(All ratings assumed to be within fire season.) 
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DANGER 
CLASS ANTICIPATED FIRE BEHA\'lOR 

No. 1 Brush and other fires do not spread enough 
to require trenching. 

::\ o. 2 :t\ o spread under dense timber m on north 
slopes. Fires spread during heat of day on 
south slopes 11nd ·open areas . 

.1\1 o. 3 Fires spread slowly and hold overnight on 
north slopes and under dense timber-short 
runs in open and slash. Few crowns except 
with winds of 24 or more M.P.H. 

No. 4 Fires crown in single trees and small groups 
but no long runs in full timber on north 
slopes. Few crowns on south slopes and flats 
with winds of 18-24 M.P.H. 

Ko. 5 Occasional runs in full timber on north 
slopes but seldom crowning pronounced 
topographic divides. Fast spread certain on 
south slopes. cut-over, and heavily fueled 
old burns. 

Ko. 6 Big runs common all exposures within a 
single drainage, but only occasional cross
ing of pronounced top()gr.aphic barriers 
(previously known as "second call emer
gency"). 

Ko. 7 Vi orst known burning conditions. Explosive 
fuels-fires spread at 1500-2000 acres per 
hour, including densely timbered north 
slopes during afternoon and evening. Topo
graphic and other usual barriers. such as 
rivers and large cultivated fields, ineffectual 
during peak of day. 

ORGANIZATION NEEDS 

No men specially detailed to 
fire control. 

Man special danger areas as 
slash operations, etc. 

Man key detection positio11s 
-usually about 1/5 average 
normal midseason farce. 

Complete full average or 
normal season planned or
ganization. 

Complete manning of one
man protection positions. 
Place double-up men on key 
positions. (This formerl,
was "first emergency" force 
and equals one-half of the 
overload fireman organiza
tion.) 

After fou1r consecutive days 
complete placing all smoke
chaser crews and others 
planned for "initial" attack. 

Mobilize supplemental over
head. Organize reinforce
ments or second line of de
fense crews. Place in effect 
the maximum planned pro
tection strength. 

The use of this scheme has made possible a uniformity in strength of 
manning which eliminates much of the erratic organization practice of the 
past. Why can it not be adjusted to fit the needs of all fire Regions and 
thus provide a uniform basis for planning, organization, treatment of sim
ilar conditions, and perhaps for the allotment of protection funds? 

Under this plan there is no "emergency condition." The top brackets of 
fire danger are merely recognized and planned for, and no longer are con
sidered outside the range of probable occurrence. Such conditions are 
identified through mechanical measurements, are graduated on a mathe
matical scale, and are classified according to severity in scales which .are 
interpreted in protection needs. Guessing and "feeling it in your bones" are 
reduced to the minimum. Should it be so?. 
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TWO WAYS TO IMPROVE DETECTION 
I. M. VARNER 

Administrnti·ve Assistant, Boise National Forest 

H ow much -lost area is due to slow detection? We probably will never 
know. But when, as we do know, cold analysis credits primary lookouts 
with a very bad score .in "first discoveries," it seems we should do some
thing drastic to improve their batting average. The method presented in 
this art icle. supplemented by the systematic patrol detection in blind 
a reas, should shorten discovery time appreciably. 

Study of past fires on five Idaho forests, Rligion 4, shows: 
( 1) The primary lookouts have made fi rst discovery of an average of 

30 per cent of the total number of fi res. 
(2) . Some fi res have been class " B" when discovered. 
( 3) The size of fires upon arrival of first line of defense too often 

ranges from large class "A" to small class "C." 
( 4) Discovery time is greater than it should be in seen area. 
( 5) Fires which have long discovery time often develop into class "B" 

and class " C." 
(6) Observation by lookout bas not been systematically done. 
(7) Hig-h hazard and fire danger areas do not obtain sufficient searching 

observation by lookouts to insure discovery of fires at the earliest time suf
ficient volume of smoke makes discovery possible. 

\Yith the objective of obtaining better and more certain detection by 
lookout s of fires when they are small, reduction in discovery and elapsed 
time, increase in the percentage of first discoveries by lookouts, decrease in 
size of fires upon arrival of first man, and reduction in burned area by 
accomplishing suppression while fires are small, a plan was devised and 
med on the Boise National Forest during 1936, designated as the "Syn
chronized Sector Observation Plan for Lookouts." 

Synchronized Sector Observation Plan 

In an effort to obtain better detection, especially of small fi res soon after 
they start, the following plan has been designed to obtain more systematic 
detection. eliminate factors af uncertainty and increase the individual and 
combined effectiveness of the lookouts: 

1. T he area from each lookout is divided into five sectors to be allotted 
an equal time for searching observation. 

2. Each lookout's sectors are numbered m rotation to agree with the 
sequence of observation. 

3, AJl lookouts' sector observation rotations a re synchronized so that 
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each area is under observation from some lookout at least twice during the 
rotation period. 

4. An observation record will be kept by each lookout when sector ob
servation is effective. 

5. The sector schedule can be used by the dispatcher once each hour, or 
when deemed necessary. 

6. The sector observation period can be any length of time desired-
3, 4, 5, 6 minutes, etc. 

7. ·when sector rotation is not effective the lookout will follow the old 
method of observation. 

8. Sector schedule can be arranged by groups of lookouts for mid
day meal period so that observation is had, one group to have meals at 
12 :00 sharp, one at 12 :30, and one at 1 :00 p. m., or whatever schedule 
seems best. 

9. The sector method will call for a searching study of the sector con
cerned to insure detection of small smokes, difficult to detect by casual 
observation. 

10. This system will insure that all seen area will be covered by search
ing observation during the rotation period. 

11. The rotation schedule is arranged so that the high hazard and dan
ger areas obtain more frequent observation than areas af lesser degree of 
hazard or danger. 

12. It is a systematic method of observation and an effective tool for 
the dispatcher, a means of giving limited and definite responsibility to 
each lookout. It provides a means of checking upon the ability, diligence, 
and effectiveness of each lookout. 

Prior to the beginning of the fire season a map was prepared upon which 
the sectors for each lookout were laid out, numbered one to five to agree · 
with the sequence of rotation desired for each lookout, and the visibility 
map on the fire finder of each lookout was marked with the sectors and 
their designated numbers to agree with the master map. 

All lookouts' sector observation rotations were synchronized so that di 

maximum concentration of observation was had on all high fire danger 
and high hazard areas. 

Each lookout was required to keep a record showing the exact time ol>
servation started and ended in each sector., recording by azimuth readings 
all smokes, dust clouds, fog banks, etc., observed in each sector. 
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Because of the fact that 1936 was the second most severe lightning fire 
season of record on the forest, it was considered necessary to have look
outs concentrate on areas in the path of the storms for periods of several 
hours to several days in order to detect fires where strikes were known to 
have occurred and where holdover fi res were probable because of heavy 
local rains. For this reason, and because the plan was experimental, it was 
used to a limited degree. 

T he schedule for sector observat;on was one complete rotation by each 
lookout from .9 :00 to 9 :20 a . m. , 11 :00 to 11 :20 a. m., 1 :00 to 1 :20 p. m., 
3 :00 to 3 :20 p. m. , 5 :00 to 5 :20 p. m., and 7 :00 to 7 :20 p. m. This sched
ule gave synchronized sector observation for 16% per cent of the daily 
observation period . 

. U nder the schedule a four-rn:inute period of searching observation was 
required of each lookout for each sector ; thus at 9 :00 a. m. each loqkout 
started a searching observation in his sector number 1, at 9 :04 a. m. he 
moved to sector 2, leaving it at 9 :08 a. m., and so on through the five 
sectors completing the rotationc Between sector observation periods the 
lookout was free to follow the standard observation practice of complet
ing the search of his territory once each 15 minutes. 

Considerable experimenting was done relative to the most desirable 
length of sector observation period, using 2, 3, 4, and 5 minutes each 
period for each 72° sector. T he four-minute period was finally decided 
upon as giving the best results. 

A.s a means of enforcing the rigid use of the sector plan by each look
out and as a check on effectiveness . smoke candles were used. These tests 
showed that 95 per cent of the test smokes were discovered by the lookouts 
within the four minutes allocated for the sector in which the smoke was 
placed and by the lookout in whose sector the smoke was started, under 
fa ir visibility conditions up to a distance of nine miles. 

T he plan was placed in actual use on the forest as a whole on July 17 
and continued to October 7, 1936. 

The fi rst disco\iery by lookouts for t he period \vas 47 fi res. T welve o f 
these were discovered under synchronized sector observation, which 
amounts to 25 per cent of first discoveries being made while lookouts were 
making obse:-vations under the sector plan which was in operation 16% 
per cent of the daily observation period. 

T he discovery of 162/,3 per cent of the fires under this plan would have 
indicated only normal detection and the record of 25 per cent first dis
cm·eries shows an increase of 8 per cent above tre normal, indicating that 
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the sector plan of observation produced substantial results. 

The use of the sector plan ha1 I a very marked influence upon the effi
ciency of the individual lookouts. The psychological effect was to create a 
more definite feeling of responsibility; to accomplish detection of fires at 
the earliest moment the smoke became visible; to make a thorough and 
systematic search throughout the daylight hours. Many of the lookouts 
voluntarily followed the sector observatiion scheme during most of each 
day when not required to do so, and all of them expressed approval of the 
plan as the most effective method used up to this time, recommending that 
the plan be used throughout the entire daily period of observation next 
season. 

A study of the forest detection record for lookouts for the period 1922 
to 1935 inclusive shows an average first discovery by lookouts of 43 per 
cent of all reportable fires . 

The 1936 record was 49 per cent of discoveries by lookouts. This is an 
increase of 6 per cent, and when consideration is given to the size of fires 
upon arrival of the first man, which was 18 acres for the total 130 fires, 
and the final area, which was 24;1 acres, the detection record is remarkably 
good. 

There have been 117 class "A" and 13 class "B" fires on the forest so 
far this year-75 were lightning fires and SS man-caused fires. 

In connection with detection studies this year it was found that many 
small class "A" fires did not produce smoke in volume equal to that of a 
forestry smoke pot for several hours after the fire had started, and that 
the lookouts discovered nearly all fires as soon as the volume of smoke 
made it possible for them to be seen. It seems that we must take the size of 
fires upon discovery, and more especially upon arrival of the first man, as 
one of the measures of the efficiency of lookouts, as well as the discovery 
time based upon time of start. which is usually a guess. 

The discovery af man-caused fires by lookouts has been very low over a 
period of years, and the increased efficiency in detection oi this class of 
fires is very desirable. The lookouts on the Boise Forest averaged 22 per 
cent first discoveries of man-caused fires for the period 1922 to 193S in
clusive. 

The 1936 record shows 31 per cent first discoveries, an increase of 9 
per cent, which is a substantial improyement. 

Experiments in the use of the sector observation plan this year· showed 
that it should be more flexible to changes caused by the addition or removal 



of lookouts, and a master control map was prepared for use by the dis
patcher. This map was made by placing a small shaft through the map 
backing, which was one-half-inch cellotex backed with one-inch lumber, at 
the central point in the protractor for each lookout. On the face of the 
map a two-inch arrow was fastened to the shaft, and on the back each 
shaft was fitted W1ith a one-and-one-fourth-inch pulley. A single control 
was then placed in one corner of the map by having a shaft through the 
map and its back board with a one-and-one-fourth-inch pulley on the back 
end of the shaft and an arrow and control knob on the front end of the 
shaft, which centered through a protractor secured to the face of the map. 

All protractors, including the control protractor, were then marked off 
in five 72° sectors with numbers 1 to S on the sectors of the control pro
tractor. 

A small endless belt was then placed over the pulleys so that when the 
control arrow was rotated each of the arrows of the lookouts rotated with 
it. Arrows are removed from lookouts not occupied from day to day so 
that the map represents the actual detection setup existing at the moment. 

By moving the control arrow to any sector the arrows of all lookouts 
move into corresponding sectors. 

This device makes it possible to study detection in detail each day and 
to synchronize the rotation of the lookouts and the order in which each 
sector for each lookout is to receive observation. This control map shows 
at a glance the sectors and area under observation by each lookout individ· 
ually and all lookouts in combination for each sector observation period. 

The results produced this past season showed sufficient benefits in favor 
of the use of the Synchronized Sector Observation P lan to justify putting 
it into full use, which it is planned to do for the 1937 fire season. 

Detection-Patrol Plan 

The lookout system, at lea!'t as far as the Boise National Forest is con
cerned, does not provide adequate detection for the blind areas, where our 
greatest man-caused fire dan~er exists, and which, as a rule, are traversed 
by roads or trails. 

Studies of the visibility map for the forest showed that 40 per cent of 
t he forest is blind to the regular looko.uts. and that 65 per cent of this area 
is in the deep canyon troughs traversed by roads or t rails and is high 
hazard country. Vve set up a study to determine the additional lookouts 
needed to cover these areas and found the cost would be prohibitive under 
present conditions. As a result of this study we fornmlated the Detection-
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Patrol Plan, which was outlined as follows: 

1. For blind areas, such as the deep troughs of the Boise and Payette 
Rivers, detection in addition to that provided by the regular lookouts is 
necessary. 

To accomplish this the emergency guard placement plan will provide 
for placement of men to serve as detection-patrol, setting up a · definite 
patrol route, and selecting definite observation positions on and along this 
route from which the patrolman wil! make obse~vations ori a definite time 
schedule. This system will insure that the patrolman is actually making his 
assigned patrol and observations. 

Each observation point will be equipped with a telephone line drop for 
connecting a field phone, or in case the route is not served by a telephone 
line, a radio antenna will be set up. Each patrolman will be equipped with 
either a field phone or portable radio set, or both, in accordance wiith the 
demands of his patrol route, so that he can be in scheduled' contact with the 
dispatcher or ranger while on patrol. 

2. Some of these obse1'vation points will be equipped with a fire finder 
and will be tied in with the lookout system to faaifaate location of fire. 

3. This plan will give detection in the blind areas once or twice each 
day, or whatever number of observations are considered necessary. 

The detection-patrolman will contact the public along his t ravel route, 
giive the required detection service, and be tied in with the control organ
ization by communication so that he will be a mobile unit for first line of 
defense in fire suppression. 

It is contemplated that this method will give maximum service, as con-. 
trasted with the use of additional emergency lookouts to pro~ide dete~tion 
in blind areas. 

4. The maximum number of detection-patrolmen necessary for the crit
ical period of a critical fire season has been set at 22 for the forest proper 
and 5 for the Southern Idaho T imber Protective Association area. 

5. The number of detection-patrolmen to be placed, the routes t~ which 
they will be assigned, and the time of placement will be decided by the 
supervisor. 

6. Each ranger will construct telephone line drops and install radio 
antennae at each observation point on each patrol route set up for his dis
trict, as called for in the graphic plan. This will be done prior to the da~t 
the route or routes are to be occupied. 
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7. The dispatcher and rangers will set up a patrol schedule, giving the 
time each patrol starts and ends each day, the time the patrolman will 
check in from each observation point, and the time check-in will be made 
from other stations or locations along the route. 

8. The dispatcher will keep available for ready use a map showing all of 
the detection-patrol routes and points for observation, indicating whether 
they are equipped with telephone drop or radio antennae, and the head
l)ttarters station of each patrolman. 

Each ranger will be supplied with a map showing the information for 
his district. 

In developing this plan a fire occurrence map tracing was placed over a 
visibility map for the forest and the fires spotted on the visibility map on 
all of the blind areas. On this combination fire occurrence and vis1ibility 
map sufficient lookout points were designated and marked to cover the 
blind areas. This latter job required a visibility survey. 

After locating these points close to the travel routes, patrol routes were 
laid out and marked with a heavy line in a separate color for each route. 
The observation points vvere then given a symbol indicating the means of 
communication from tbe position. These symbols were made in the same 
color as the patrol route designation. \Vith this done, the seen area from 
the selected observation points was colored the same as the patrol route, 
and last the headquarters symbol in the same color was placed on the map 
for each patrol route. This procedure was fo11owed for all blind areas, re
sulting in a graphic plan which showed patrol routes, 11eadquarters for 
µatrolmen, observation points, seen area, and means of communication for 
each observation point, headquarters, and check station. 

The completed plan provided detection for 70 per cent of the area blind 
to lookouts. 

During 1936, which was a normal fire year, only nine of the detection
patrol routes were regularly used. and six of these were manned by regular 
~uards. During critical weekend periods, when exceptionally heavy travel 
entered the fore~t. and during severe lightning storm periods other desig
nated detection-patrol routes were manned guards, rangers, and CCC 
foremen, to provide the additional detection and publcic contacts deemed 
:1ecessary. 

These detection-patrols made first discovery of 14 man-caused fires and 
:2 lightning fires during 1936, which amounted to 23 per cent of the total 
:~umber of fires occurring during the period for which they were in service. 



All except three of these 26 fires were in countr:• which \ms blind to the 
regular lookouts. 

The men on these patrols went to and completed suppression of 25 of 26 
fires; 25 of these fires were class "A" and one class "B." 

The total acreage of the 26 fires upon arrival of the fir5t man \Vas .77 of 
an acre and the final area was 1.1 acres. 

The patrolmen apprehended three parties responsible for starting three 
O'f the man-caused fires, and three convictions were secured. 

T he detection-patrol was instrumental in preventing the occurrence of 
class "B" and possibly some class "C" fi res from developing in some of 
these blind areas, and it proved beyond any doubt that the added detection 
could be obtained without the expenditure of funds a,ut of proportion to 
the benefits derived. In fact, the application of both these methods involves 
no additional· expenditure on the average fire forest. 

T he combination of the "Synchronized Sector Observaticm Plan for 
Lookouts" and "Detection-Patrol P lan" used this season, although to a 
limited degree, was a major factor in producing this year better accom
plishment in detection and acreage burned than in any other year of 
record. 

The One-Lick Method- We had occasion to try the one-lick method on the Bob 
Mt. State fire, November 27. At 11 a . m., 75 men arrived at the fire. A 35-mile-an
hour east wind was accompanied by low humidity. Some little t ime was taken in 
looking over the ground and deciding just what to do. Location of a trench to cut off 
a %-mile sector was finally decided upon and 75 men placed on the line with instruc
tions to use the one-lick method. In just 55 minutes after starting, a line was con
structed frm which we backfired success fully and held the fire. The line was through 
an old burn and logged-off area ; no logs or snags were cut ; speed of construction-
72 feet per minute. A ll men were used on patrol during period of backfiring. More 
power to the one-lick method in co~ntry ~here it is practicable.- C. F. Ritter, Super
i11tendent of Construction, Columbia National Forest. 
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POSSIBILITIES IN PERISCOPIC DETECTION 
I. M. VARNER 

Administrative A ssistant, Bois.e National Forest 

GEO. L. NICHOLS 

Architectural Engineei·, Region 4 

E xperiments such as that described in this article may, in time to come, 
bring g reat changes in accepted fire discovery methods. The instrument 
used in these tests is expensive beyond reason, but no doubt , ingenious 
re-design will reduce this materially. The main point is that for some 
reason, involved in the science of optics, haze and smoke a re penetrated 
to a degree not achieved by direct vision. 

In a study of past fire records evidence points to the fact that regular 
lookouts with present or existing equipment are not discovering more 
than about 30 per cent of the fires ,in Region 4. This is clearly evident from 
the tabulation that follows. 

Boise .......................... 
C haUis ........................ 
Jdaho ......................... 
Payette ....................... 
Salmon ...................... 
Sawtooth .......... ......... · 
Vveiser ....................... 

T OTALS ............... 

FIRE DETECTION RECORD 
1931 - 1935 

:,Primary Lookout 
Lookouts Firemen Patrolmen 

180 5 51 
* * * 85 68 3 

116 42 22 
25 186 10 
34 19 23 
79 25 24 

519 345 133 
*Figures not available in Region al Office. 

Othe r 
Forest 

Officer s 

69 
* 

53 
62 
34 
19 
34 

271 

Total 
N umber 

Fires 

427 
* 303 

313 
342 
157 
216 

1,758 

In an effort to obtain better detection, especially of small fires soon after 
t hey start. a plan has been devised and designed to obtain more systematic 
action, eliminate factors of uncertainty, and increase the individual and 
.combined effectiveness of the lookouts. 

The plan devised included a synchronized Sector O bservation Plan . 
.Even with present equipment we are getting valuable improvement in the 
detection of fires on the Boise Nationa l Forest, where the plan has been 
\Under t rial. 

Periscopic Detection w:as thcmght of first in a detection experiment con
d ucted on the Boise Forest during 1923 and 1924. In this experiment, 
heliograph mirrors were used to reflect the impression of a sector from 
T rinity Lookout. T he two mirrors were used in a sort of periscopic.al ar
rangement. 

It was foun.-d that a sector of country could be reflected to a mirror and 
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that the country could be studied very much in detail without the eye
strain exper,ienced by looking at the country direct. This method permitted 
an opportunity to study the reflected secto'f under the best of light condi
tions. Contrasts under varying light conditions brought out sharper con
trasts or definition than could be seen by the naked eye or with field 
glasses. Tests on fog rising after a rain storm indicated that fog could be 
detected clearly on the mirror. Smoke could be detected from a class "A" 
fire four miles from the lookout, the smoke appearing as a sharp image in 
the Eecond mirror. 

It was determined that a reflected image could be secured by protecting 
the mirrors from direct sun rays of sectors toward the sun during early 
morning and late evening and the reflected image was much clearer than 
direct observations. Direct observation with regular means of observation 

under haze cond:tions in such sectors during these periods O'f the day was 
almost impcssible, but the reflections in the mirrors were fairly sharp. 

From these early tests the possibilities of improved detection equipment 
were obvious, as follo-ws: 

1. Elimination of eyestrain in detection of smoke. 
2. Concentration of observation on a definite sector . 

3. E limination by filters of haze and unfavorable light conditions. 

T he mirrors of a heliograph, of course, are very cumbersome to handle 
and offered little except to po;nt the way toward possible improvements in 
detection. It is our belief that detection has made less advance than any 
other phase of fire control and that our lookout system has failed to detect 

fires soon enough after the start; that small smokes, difficult to detect, a re 
not being seen by our lookouts, and some better means fo r observing these 
small smokes is very necessary. 

The periscope suggested itself as an instrument that migbt aid in obtain
ing better detection by concent rating the observer's study to a high degree 
on a definite sector at a time and allowing a progressive movement of the 

instrument in scanning one sector after another. The periscope also sug
gests itself as a means of providing mechanical benefits to aid the human 

eye. 

Continuous efforts were made to secure a loan of a periscope from the 
Army and N avy, but it was not until August 28, 1936, tbat a loan was 
finally perfected, fo r which we are indebted to Mr. Haynie of the Supply 
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Depot at Government Island and the Commandant of the U . S. Navy 
Yard, Mare Island, California. 

The periscope arrived in Boise early in September, and, due to its enor
mous size and weight, a special tower for its use had to be designed and 
built. Following this the periscope was placed or mounted in the tower and 
transported from the City of Boise to Shafer Butte (elevation 7591 feet) 
on the Boise National Forest. 

P eriscope mounted in tower and loaded on t ruck for 
transportation to S hafer Butte for test in fire detection. 

EXPERIMENTS AND STUDIES FROM SHAFER BUTTE 

On September 22 the periscope had been set up on Shafer Butte and 
tests were started, using the equipment in fire detection. The periscope was 

manned by I. M . Varner, Administrative Assistant of the Boise National 
Forest and originator of the periscopic idea; Geo. L. Nichols, Architectural 

Engineer of Region 4, responsible for Region 4 fire equipment assign
ments; J. 'vV. Kimball, regular lookout of Shafer Butte, and Ranger 

'vValter T. Berry, during the tests made September 22 and 23. 
The fire tests were directed by Fire Dispatcher Show and Ranger Berry. 

Equipment lJsed in Tests 

Tests on Shafer Butte were handled by both the periscope set-up and 
regular lookout equipment. Shifts were worked so that all equipment was 
continuously manned during the daylight period. 
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SPECIFICATIOX DATA FROiVI U.S. :L\AvY PERrscorE LSED: 

Submarine Periscope B.U.C. & R. Registry J:\ o. 433. 
B.lJ.C. & R Des. No. 40KA-27 
Eye Piece Type A-1 

H.P. L.P. 

6.1 
80 

5.lM:VI 
251-fM 

15' 
15' 

Center of Field................................ ~ fJ:;~ ii: 

5.IMM 
25MM 

10 
10 

Kollmorgen Optical Corporation, Brooklyn, New York. 

Shafer Butte Lookout was also manned. Regular equipment included a 
13 Power Navy Telescope and a Marine Binocular. 

Bald ]\fountain Lookout, approximately 17 miles away, was also manned 
and observing during the tests. It was equipped with Bosch & Lomb 8 
Power glasses. 

Holly ]\fountain Lookout-regularly equipped, was also manned. 

Shafer Butte Lookout and 
Periscope Set-up 

Communication Facilities 

Shafer Butte periscope set-up included Forest Service portable radio. 
Shafer Butte Lookout (Regular )-Telephone. 
Bald Mountain Lookout-Telephone. 
Holly Mountain Lookout-Telephone. 
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Idaho City Dispatcher's Office--Telephone and Radio. 
Fire Crew-Forest Service Portable Radio. 
Communication was possible from each of above at all times with Idaho 

City Fire Dispatcher. 

Plan of Smoke Tests 

Briefly, the fire tests 'vvere organized so that the lookouts did not know 
·when or where to look for a possible fire specifically noted in notes 
that follow )-communication made it possible to keep in touch with fire 
dispatcher and report discovery. The fire dispatcher was in touch with fire 
crew by radio. 

Test No. 1 

Test fire Xo. 1 was three feet across at base. Dry wood and green pon
<lerosa boughs were used for the fire. Fire was set at 9 :26 a. m. (9/22/36). 

Picked up by :\Ir. Kimball in Shafer Butte Lookout ·with ~ avy tele
scope at 9 :43 a. m. 

\ V atched until 10 :32 a. m., when it was put out. 

Picked up by ::VIr. Varner with periscope at 9 
peared much plainer in the periscope· than it did in 

a. m. The fire ap
telescope. 

Seventeen and one-half minutes elapsed before fire was picked up. 

Holly :\fountain Lookout or Bald Mountain Lookout failed to see this 
test fire. 

Fire was located one mile north of vVarm Butte on Middle 
Ridge, miles from Shafer Butte. 

Test No. 2 

Test fire Ko. 2 was three feet across at base. Dry wood and green pon

derosa boughs were used for the fire. Fire was set at 11 a. m. (9 /22/36). 

Neither Shafer Butte Lookout, Shafer Periscope, Holly Mountain 
Lookout or Bald Mountain Lookout were able to pick up this fire test. 

It was on Ophir Creek near bridge, miles from Shafer, and was appar

ently placed in a blind spot 

Test No. 3 

Test fire Ko. 3 ·was 30 feet in diameter. A large, 

fired. Fire started at 3 p. m. (9/22/36). 
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No lookout was able to get it. The smoke did not rise high enough or 
there was not enough fuel in the dry willow clump to make a showing. 

The fire was located on Henry Creek, 13 miles from Shafer Lookout. 

Test No. 4 

Test fire No. 4 was three fret in diameter at the base, and was made by 
using dry wood and green boughs. Fire was started at 6 :17 p. m. 
(9/22/36) . 

Fire was picked up with periscope at Shafer Butte at 6 :24, or in 7 min
utes from time set. Bald Mountain Lookout picked up fire at 6 :26, using 
an 8 power glass, and Shafer Butte Lookout picked it up at 6 :27, using a 
13 power glass. 

The fire was located on Grimes Creek near Pioneersville- 17 miles from 
Shafer Butte. 

Test No. 5 

Test fire No. 5 was 15 feet in diameter , A large pile of willow brush was 
burned. Fire was started at 10 :16 a. m. (9/23/36) . 

Looked into drifting smoke, sun and mist fo r l.Yz hours searching for 
the fire but failed to see it-then we were told where to look, but no smoke 
rose high enough to be visible. From Shafer Lookout we were forced to 
look over a hill in our foreground at least 2000 feet high- there was a 
strong wind blowing to the southeast, and this apparently spread the smoke 
close to the ground. 

None of the lookouts picked this fire up even after they knew where to 
look. 

Fire was located at Dredge on Moores Creek, 9 miles from Shafer 
Lookout. 

Test No. 6 

Test fire No. 6 was two and one-haH feet in diameter at the base. Dry 
wood and green ponderosa pine bough were used. This fire was made at 
the lower edge of the fill on the Centerville-Idaho City Road, which has a 
white granite background. This was an extremely difficult test, as smoke 
had to be picked up against a white or smoke-colored background. The 
small size of the fire added to the diffic.ul ty. Fire was started at 2 :45 p. m_ 

(9/23/36). 

The fire was located at 4 :25 p. m. with periscope. 
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No other lookout could pick it up with the glasses. It was so located that 
it would have been directly visible to Holly Mountain Lookout and Bald 
Mountain Lookout, as well as Shafer Lookout. 

The fire was 12}-j miles from Shafer Lookout. 

Following the six test fires used on September 22 and 23, additional 
tests were carried on, using standard forestry smoke pots or candles, man-
11facttued by the :VIultnomah Fireworks Company, Aurora, Oregon. These 
tests continued through and including September 28. Changes were made 
in perrnnnel manning equipment, and from this point on in the report ref
erence is made to indi,-iduals operating equipment or concerned with the 
test. 

Test No. 7 

Test No. 7 wa:: a smoke pot or candle set off at 9:30 a. m. (9/26/36), 
nine miles from Shafer Butte. 

J. V\". Kimball, manning periscope, picked up smoke at 9 :30% a. m. The 
lookout did not know where the smoke would be set except that it would 
be in a 20° sector. Discovery was made looking into sun, moderate smoke 
haze. Smoke was 9 miles from periscope. 

Test No. 8 

Test No. 8 was a smoke pot located 14 miles from Shafer Butte. The 
smoke was started at 2 :04 p. m. (9/26/36) , and was discovered by Mr. 
Kimball with periscope at 2 :05 p. m. The smoke could not be found with 
the naked eye. This smoke was 14 miles from the periscope. 

Test No. 9 

Test No. 9 was located 24 miles from Shafer Butte. Smoke pot was set 
off at 4 :49 p. m. ( 9 /26/36), and five more were added at 5 :03 p. m. Mr. 
Kimball discovered the smoke through the periscope at 5 :04 p. m. At 5 :14 
p. m. another smoke pot was set off, and at 5 :14% p. m. was discovered by 
flfr. Kimball, using the periscope. 

The location was 24% miles from the periscope. Mr. Kimball knew only 
the 30° sector in which the smoke might occur. 

Test No. 10 

Test No. 10 was made September 26, on the top of the ridge, with a 
small clump of timber for a background to the smoke. A 15-mile northwest 
wind was blowing, visibility was poor, and Mr. Kimball, at the periscope, 
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had to look into the sun. J\fr. Kimball was given the information by radio 

that the smoke would be on the west F all Creek ridge within a certain 
7-mile sector. 

The first smoke pot was set off at 10 :15 a. m., and Mr. Kimball discov

ered it through the periscope at 10 :16 a. m. The smoke was extinguished 
at- 10 :20 a: in., and Mr. Kimball told the exact time it disappeared. 

At 10 :22 a. m. two smoke pots were set off, one at the old position and 

one at a position 400 feet to the south. :Mr. K imball discovered the one at 
the old position at 10 :23 and the second one at 10 :24, and described their 

positions as less than one-fourth mile ap.art. 

This location vvas 39 miles from the periscope. These smokes could not 

be Eeen by the naked eye or with a 13 Power Naval Glass. 

Test No. 11 

Test No. 11 was made September 28 .. at a position on the north slope of 
House Mountain, a distance of 40 miles from the periscope. Lookout 

L. Balter and Ranger Fest were at Shafer Butte, and Mr. Balter was man
ning the periscope. They were given the same information as was given 

in Test No. 10 to Mr. Kimball. There was a 10- to 20-mile northwest wind. 

The location for the smoke was in fir timber. Visibility was good. 

One smoke pot was set off at 1 :55 p. m., and was discovered by Mr. 

Balter at 1 :57 p. m. At 2 :05 p. m. one smoke pot was set off at the same 
location and one 500 feet west and a little higher on an open grass hill

side. Mr. Balter discovered both of them at 2 :OS~ p. m., and correctly 
described their location, and told when they were extinguished. 

At 3 :05 p. m. another smoke pot was set off in heavy timber a few rods 

to the east of the position of the other tests, and ::\fr. Balter discovered the 

smoke at 3 :06 p. m. 

These smokes could not be seen by the naked eye, nor could the lookout 
be sure they could be seen through an 8 Power Binocular. 

On September 21, at about 6 p. m., the first evening the periscope was 

set up, a fire was sighted on the Idaho National F orest east of Long Val

ley. about 75 miles away. T he periscope beat Swanholm Lookout of the 
Boise National Forest one hour in discovering this fire. Radio reported 

fire to be one acre in size. 
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A close-up view of 
was used on account 

the large size periscope is apparent. 

Conclusions 

enclosure 
of man, 

L Small fires are hard to pick up unless the glass used is of high power. 
The periscopic 6 power hmvever, proved more efficient than the 13 
Power Naval Spy Glass or the 8 Power Bosch & Lomb Binoculars. The 
periscope's 1.5 power glass proved of little value. 

2. Spy binoculars, or field are not the most feasible 
equipment to use in searching for fires in the sector method, until a check 
is wanted of suspicious spots located with the naked eye. 

A spy puts an operator or lookout in extreme tension and is hard 
to hold .. and sees only small spots at a time. 

The periscope as it is rotated through each sector provides clear vision 
of country. A complete. accurate check of all country through which it is 
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rotated is definitely possible. Very little adj ustrnent is needed to operate 
the periscope to secure clarity for forest fire detection. Greater concentra
tion may be hacl in any sector viewed. 

3. I\ o fires of size tested coulcl be picked up w;th naked eye. 

4. T Le periscope is very practical in present form, except that it is be
lievecl that a cheaper and lighter instrument could be designed and built for 
our purpose of fire detection. 

It is very evident that the height of a periscope above the lookout would 
be dependent on conditions of elevation at that lookout. It is believed that 
the increased height of a periscope tube on some points might prove a de
cided advantage (providing the same adYantages of a short tower) and 
allow more seen area near or around the lookout point. 

5. One extreme advantage of the periscope equipment is that it is not 
obstructed by structural elements of the lookout building in any part of a 
sector. Clear vision is possible around the entire circumference of a look
out house. 

6. The periscope allows such an improvement in seeing detail that old 
methods at once seem inadequate. 

A periscope allows vision of a moving cow six miles away. Details are 
clear and sharp. At 13 miles a truck moving along a road could be seen. 
Dead trees in the fore<:t were clearly visible at 14 miles-the trunks ap
peared well in relief. \Vhite painted buildings on a lookout 36 miles away 
could be plainly seen. Test No. 11 proves that small smokes 40 miles away 
can be seen under average conditions. 

7. The periscope proved that under even adverse conditions, in which 
visibility was considered poor by experienced lookouts, remarkable results 
were possible. At the time of the t ests (except last day) haze clouds were 
in all depressed or low areas. Heavy smoke drifted throughout all country 
vi·ewed, and the horizon was black with a dense smoke blowing in from 
other fires in adjacent country, yet under these conditions the periscope 
gave results equal to what would be expected in average visibility condi
tions. 

8. The periscope proved that a power glass or mirror arrangement sub
stantially mounted, with proper operating mechanism, can be operated 
easily without strain and to a greater degree of efficiency in detecting 

smoke than present or existing fire detection equipment. 
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Recommendations and Proposed Specifications 

1. It is recommended that the Fire Equipment Committee give due con

sideration to these findings, and that the Forest Service secure the services 

of an expert or the cooperation of the Navy in designing the proper peri

scope for Forest Seryice detection needs. 

Attached is a print from a drawing suggesting the type of equipment 

and manner of placing which is believed appropriate for our needs. No at
tempt has been made to technically design the operating lens or mirror 
mechanism, as it is belie\·ed the proper technical experts would save the 
service money and experimentation in this. 

It will be noted that the proposed equipment (refer to prints of draw

ing attached) includes a complete unit of periscope, sector control disc, 
fire finder, alidade, etc., for two types of installations-one through side 
of roO'f and other through the peak of a lookout house. 

2. It is recommended that the power of the periscope be equal to the 
one borrowed from the Navy, as mentioned early in this report. The hous

ing and other parts of the periscope can be ma<;le lighter in weight-in fact, 

we believe that sheet copper tubing as a housing will be sufficiently good. 

3. In connection with the periscope, it is recommended that a range 

finder be developed or located on the periscope as an accessory which ,ViTI. 
give some idea of distance from the lookout to a fire. 

4. It is fi.trther recommended that a series of fi lters for looking to haze, 
direct sunlight, or smoke be attached in a frame or ;i,rranged to revolve in 
front of the eye piece or view finder. 

Our studies and tests developed seven different filters of extreme value. 

5. I t is our recommendation that in developing the periscope for forest 
fire detection that the design be held to a minimum in cost, because it is 
belieYed thal its use and general adoption is going to be dependent on this 
cost. 
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THE FIRE WARDEN SYSTEM IN VIRGINIA 
Jmrn W. McNArn 

For.est Supervisor, Jefferson National Forest 

This article an<l the four which follow it record r eal accomplishment in 
the build-up of organized local cooperation. They reflect great credit 
upon the men who. over a period of years, worked with energy and un · 
derstanding to create a system of prevention and si.ippression which goes 
down to community roots. The fact that similar results were had 111 

three widely differing sections of the country foster s the conviction that 
many other areas atre susceptible to such treatment. 

T here was a time when the warden system of fire control now in use, or 
fast being adopted on the Eastern ::\ ational Forests .. wa; quire as visionary 
ancl impractical as the steam engine, the aeroplane, the radio. or the auto
mobile. \\-e feel, ho\veyer, that we have now reached the point where this 
system is fully as indispensable and just as efficient as any of these p::-esent
clay devices. although there is still plenty of room for improyements, and 
they are being made eyery season. It has been a quarter of a century-or 
in 1911, to be exact- since work was started on tLe :first boundaries to be 
acquired in the Southern A ppalachians, and in 1913 the first tract, the 
Alleghany Ore & Iron Company and a few smal~er holdings, were placed 
under administration under the supervision of E . D. Clark, Forest Ex
aminer in Charge. 

l\fr. Clark, whom I have never seen, was described by Mrs. Helen Gor
don, Forest Clerk in his organization, as a man of ~mall stature but o'f in
exhat~stible energy. From early morning until far into the night he gave 
the best of his mind and heart to th.e business of bringing the gospel of 
forest conservation to an untutored public. 

According to the best information that she was able to obtain, the fire 
warden idea was really originated by a man who was closely associated 
with all of the early work of the Forest Service in this section, M . A. 
P rice. Mr. Price was a native, owned a good deal of land in the moun
tains, and was thoroughly loved by all the mountain people. He had been 
in the habit of fighting fires to keep them from his own land and in help
ing other landowners to do the same. It was his idea that such cooperation 
could be carried a step further, and that by offering compern:ation these 
same people could be induced to protect all the forest Mr. Price was con
sidered by many to be a visionary, but l\fr. Clark was quick to grasp the 
idea and to bend his indefatigable energy in carrying it out. 

The original idea was to select in each community a man of outstanding 

)._\~~ t,.~~ \.~~~'-~<:s ... ~ 1~'\ Q...i.m a reta.i.ni.n~ 'fee of sa\' .$5.00 \)er annum 
whether he fought fires or not, and allow him to select his O\vn fire-nghteTs, 
who were paid at the rate of 25 cents pe:- hour. T his amount was calculated 
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to the best in the way of man-pmv-er. \\'ages in the Valley at that time 
;weraged $1.25 per for a 10-hour day. 

This scheme, after a very short trial, was frowned upon by the Comp
troller, probably because we-were paying men who might or might not per
form any work for the Government, and wardens were thereafter advised 
tliat the position was an honorary one entirely, except when they were 
actually engaged in fire-fighting. This, apparently, did not dampen their 
ardor, since we still have_ many cases in which men point with great pride 
to tl·,e fact that they are fire wardens. In those days the Forest Service idea 
of fire prevention and suppression was an entirely new one, particularly in 
this section. The experience gained in the administration of \Vestern for
ests had not been applied to the purchased forests. The problem, every
body's problem, was how to secure the cooperation of a community accus
tomed to burn the woods each year to improve the grazing and to help the 
huckleberries along. 

The first step was to secure men of such standing in their communities 
that their opinions and stand would have weight with the rank and file. 
Weeks were spent by Mr. Clark and l\Ir. Price in ,-isiting and enlisting the 
aid of these men, and it is a monument to their judgment that several of 
the men whom they selected are still active v,·ardens. 

The wardens selected and their interests aroused, the next step was to se
eure the means of making their work effective. This meant that there must 
be some means of communication. Practically none of the wardens owned 
telephones, and without them a warden crew and the Supervisor's office 
were almost as far apart as before the organization. As has already been 
said, the Forest Service was entirely a new proposition, and many people 
had tl::e idea that the Government had come in to take what it wanted, re
gardless of everybody's rights. This opinion \Vas particularly strong in the 
mind of the man then in charge of the Shenandoah Telephone System, 
;-mcl, with the idea that the Government was planning to take his lines away 
from him without proper remuneration, he refused absolutely to allow the 

Service to connect up with his lines or run into his switchboards 
withovt an entirely prohibitive sum. This was the only company 
having lines where we could use them; there was not sufficient money to 
equ'.p the forest at once with Forest Sen·ice lines, so Mr. Clark did the 
characteristic thing-set about to elect Mr. Price, his co-worker, president 
of the telephone company, I have heard it said that Mr. Price was the only 
man in the whole country who stood a chance in a million of defeating the 
incumbent. There were weeks of intensive campaigning, when it is said that 
neither the Supervirnr, his wife and family, the clerk, nor the office force 
slept except in snatches, but when the smoke cleared away Mr. Price had 



been elected president of a somewhat defunct telephone company. It is a 
matter of record that when J\Ir. Price took over the presidency there was 
no money in the treasury to pay the operators, and a year later, when he 
relinquished the post, the company was again on its feet; so he not only 
did a good turn for the Forest Service, but the company and local sub
scribers as well. 

The point had now been reached where wardens had been selected, crews 
organized, and telephone connections secured. The next question was how 
to keep up the interest. T hrough the good work of the wardens the number 
of fires was being greatly reduced and scme further means of stimulation 
seemed advisable. The forest at that time consioted of two purchase units
the Potomac to the west, and the Massanutten to the east-separated by the 
Shenandoah Valley, which bisected the area. A certain amount of competi
tion already exi!:ted in the matter of fires, and it was thought well to foster 
the new cocperative spirit of riYalry to the utmost. 

A directory of fire wardens and their crews was prepared for each pur
chase unit. ''Fire-fighters of the Massanutten; Massanutten Pioneers Old 
and New," consisted of eight pages bound in brilliant blue. ''A New Story 
of the Virginia and \Vest Virgin:a Borders," in gorgeous red binder, set 
forth the fire-fighting strength of the Potomac. Mrs. Gordon states that she 
has been unable to learn definitely whether these books were printed at 
Government expense or · whether they were print eel by " private subscrip
tion," Mr. Clark being the "private subscriber." She is strongly of the opin
ion, however, that the latter is true. The printing was clone at Woodstock, 
and not by the Government Printing Office. 

As a result of pooled ideas, the age-old scheme of competition was de
cided upon as a good way to further the interest, and there ensued a great 
orgy of letter writing to the wardens, of whom there were 34 on the Mas
sanutten and 30 on the Potomac, inviting them to a get-together, or rather 
a pull-apart, party, a tug-of-war between the Massanutten and the Po
tomac wardens. 

These contests were continued from 1913 through 1916, with the ex
ception of 1915, when no contest was staged, with the Massanutten win
ning the best two out of three contests; so that the Massanutten is now 
the proud possessor of the shield which was prepared in the regulation 
Forest Service form and was to become the property of the side winning 
it four times. 

Early in 1917 the Massanutten and Potomac units were merged, the 
entire area being known as the Shenandoah National Forest. Mr. Clark 
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shortly left the Service to buy bark for the H ouck Tanning Company, and 
S. H. Marsh succeeded him as Forest Supervisor. 

During the 20 years that have intervened since the organization of the 
Shenandoah National Forest, the warden system has continued not only to 
thrive on the Shenandoah National Forest, but was early extended to the 
neighboring Natural Bridge Forest, and is now being organized on the 
new Jefferson National Forest. The State of Virginia also makes use of a 
forest fire warden system quite similar to the system in effect on the Na
tional Forests. The State Warden System was authorized in 1919 by Sec
tion 542 and amended by Act of 1920, Chapter 416 of the Virginia Code. 
The Forest Warden System, with but few minor changes from its original 
setup, has continued to grow and develop with experience and training, 
until now it rightly deserves the reputation of a very efficient fire control 
organization. 

The esprit de oorps of the organization is maintained at present by 
warden meetings held once each year, when fire control problems are 
studied and object lessons, slide lectures, and good food combine to take 
the place of the old tug-of-war. There are now approximately 250 forest 
fire wardens on the National Forests in Virginia wbo form the backbone 
of uur fire control organization for this area. The m,mber of wardens will 
coutinue to increase as additional forest land is acquired. It is significant 
that within the 1,517,000 acres within the protection boundaries of these 
National Forests the only regular guard positions are a portion of the 
primary lookouts. 

Vlith the advent of the Emergency Conservation Work in 1933 a large 
number of men were assigned for work on the National Forests, and our 
warden organization was more or less pushed into the background. For 
one year at least no warden meeting was held. There has never been, Low
ever, the slightest inclination to allow our warden organization to disinte
grate, and the work of maintaining the organization in its high state of 
efficiency is being given special attention this year. Warden rr.;eetings are 
being held, a special effort is being made to get as 1nany wardens as pos
sible on going fires, and the usual contact work is being continued. 

A description of the organization and system is briefly as follows : 

1. The National Forest is divided into warden districts usually of from 
10,000 to 15,000 acres, such districts ordinarily comprising an individual 
watershed. 

2. The best available man who is willing to serve is selected as a 
warden. He shodd possess leadership, not only fr, fi re control work, but 
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in his community, and should be active enough to assume leadership and 
responsibility in suppressing any forest fire. 

3. The man selected for warden, in conference with the local forest 
officer, then selects his assistants and enrolls a crew of from 6 to 12 men. 
In several instances particularly well qualified and outstanding men have 
been designated as chief wardens, who are responsible for three or more 
local warden crews. Such men act as sector bosses on larger fires . 

4. After the warden and crew have been selected they are supplied with 
fire-fighting tools, placed usually at the warden's home or at the location 
of transportation for the crew. 

5. Each crew must make arrangements for suitable transportation m 
the event of fire. 

6. Every effort is made to tie in to our forest telephone system each 
warden and as many members of his crew as possible, so as to facilitate 
not only the dispatch of crews to fires, but the reporting of fi res. 

7. A Forest \;Varden Organization Directory is prepared which shows 
the name of the warden, assistant warden, means of communication, 
means of transportation, and strength of the crew. 

8. Each warden is furnished with an identification card and badge, as 
well as written instructions. 

9. Each warden has full authority, and it is his responsibility to attack 
irnmediately any fire occurring in his district and suppress it as quickly as 
possible. He is also subject to call if and when needed in any neighboring 
warden district. The selection of men to serve as wardens is of paramount 
importance. I feel that the job that requires real skill and leadership on 
the part of the local Forest officers is the maintenance of the esprit de ciorps 
of the organization and the training of the wardens and their crews, so 
that they will function effectively on fire prevention, a limited amount of 
presuppression, and suppression work. Our wardens represent some of our 
mo.st effective key-men, and as such are in a position to function most 
effectively in fire prevention work. In a ll of my own contacts with our 
warden organizatior:s I bave made it a point to emphasize prevention work. 
It is true that our wardens receive no compensation for such work, being 
paid only when they are on actual suppression, but these men are, without 
exception , I believe, extremely public spirited citizens who are vitally in
terested in protecting the forests of our nation, and a re therefore perfectly 
willing to give a certain amount of their time for this purpose. 

I feel that the fire record of the George vVasbington is very good proof 

85 



of the efiectiYeness of the warden system on fire control and the occur
rence of fires. There is little doubt in my mind that the type of people with 
whom we have to deal has a very marked effect upon the results that we 
will be able to secure from the organization of a warden system on any 
forest. vVe are fortunate in the Valley of Virginia in having a very high 
type of people who, through 25 years of l\ ational Forest administration, 
have come to see the benefits to be derived from the protection of our 
forests. 

On the other hand, I have in mind a settlement on the Pedlar District of 
the forest, vvhere in the early days a lot of trouble was experienced from 
fire . This trouble has now practically been eliminated by the selection of a 
member of the settlement as Forest Fire \Varden. \Vorking through him 
the standard of living of these people has been raised, and they are now 
ardent in their protection of the National F orest . 

This is an indication to me that, by proper methods of approach, we can 
convert communities through training and exercise of the right kind of 
leadership and develop efficient wardens and crews from any of our forest 
population. At t he same time I feel that we can render a valuable social 
: ervice by more quickly and effectiYely raising the standards of living in 
this section. 

Two Schemes for Luminous Sights-A considerable number of t he fires in the 
Ozarks are started in the early part of the night, and it is the policy of the Forest 
to man the lookout towers during darkness hottr-s on the Clark during the spring 
fire season. Since the more distant fires a:re generally merely a gleam or "glow" on 
the horizon, ·no artificial l'ight can be employed in the use of the firefinder. since it 
wou·ld tend to blot out the g low of the fire. To overcome this the ,following method 
has been found effective : 

Mount the cylindrical type of luminous light cord locator on the sighting upright 
on the Osborne Firefinder. The glow of the locater takes the place of the hair in 
the sighting bar and permits of a fairly accurate reading on the fire.- Edward M. 
f.lowc ll, Princ·ipal Forest Ranger Clark National Forest. 



THE PER DIEM GUARD SYSTEM ON THE SANTA FE 
F. E. ANDREWS 

For est Superuisor, Santa Fe National Forest 

So far as I can recall the per diem guard system on the Santa Fe has 
always been with us. It was born of necessity. In the early days there was 
no telephone communication, travel was by horse or buckboard, and there 
were no improvement crews. Lookouts had not been invented. But to a 
small degree within the forest boundaries, and to a very large extent in the 
valleys and plains just outside. were groups of long-established settlers in 
admirable locations to detect fires and to reach those fires quickly, meas
ured by that day's standards. The ranger rode, and perforce sought shelter 
at night for man and beast. X aturally he sought the best in a material way, 
and the best available companionship and understanding, and a cooperative 
spirit in his host. These qualities would generally be most evident in the 
more substantial and respected mea of the respective groups. 

As time passed funds became available for tools and tool boxes, tele
phone lines, lookout stations. trails, and eventually roads and other im
provements. These early cooperators were among the first crew foremen, 
and laborers were selected with the help of their recommendations. The 
first tocl boxes and telephones were often placed at their ranches; so it is 
without much conscious effort we have in many communities a well-knit 
force of leaders and laborers available on call or who will act upon their 
own initiative in case of fires. There was a direct common interest, even if 
they were not first interested in fires in the abstract. In only a few in
stances have we believed that fires were set or mishandled for the wage 
incentive. 

Of couroe the system does not work automatically. ?den fail. They some
times take too much authority and responsibility, or not enough. The judg
ment used is not always satisfactory and has naturally a relation to the 
aptitude. experience, and training of the guard. A \·aluable educational 
effect is secured. Tr e training and general fire consciousness permeates the 
settlement. vVe do not have to recruit our fire and other labor from town or 
transient sources. 

Fire hazards on tbe Santa Fe are not in the upper brackets. \Ve have 
plenty of cover, but our fires seldom crown. Our recognized fire season, 
:\fay 10 to July 10. is frequently broken up by non-hazard periods, but in 
almost any month in the year we can drop for several days into valleys of 
very low humidity for a few days at a time, and threats of serious out-of
season fires have occurred. The strategic value of the per diem guard sys
tem under such situations is great. 
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\Ye are using 97 per diem guards this year ( 1936). In 1934 .. the last year 
the records 'Nere analyzed from this standpoint, we had a total of 94 fires . 

"First disconry in 18 cases was made by P . D. Gs. R eport re
ceiYed and men dispatched in 6 cases by P. D . Gs. E ither discovered 
fire and took charge or received report and took complete suppres
sion action in 27 cases." 

This can be seen as extremely important supplementary action to that of 
our regular protective force, CCC camps, other improvement crews, and 
the rangers. 

In selection and placement of guards consideration is given particularly 
to blind and sparsely occupied territory without communication facilities, 
as in, such areas our organization is weakeot. Nevertheless, in well-devel
oped localities the force has proved its worth time and time again. E ach 
guard is given a definite area of responsibility. Occasionally some jealousy 
and friclion have developed in spite of this, because of some crew muscling 
in on the other fellow's job, and such cases result in added costs, due to 
oYermannmg. 

Most of our per diem guards and their following are Spanish-Ameri
cans. 1 0 special requirements are neceosary to secure cooperation up to 
the extent of their ability. In fact, they stay more closely on their farms 
and are more ready and willing to drop anything and go now than the 
Anglos, so as a vvhole they are more readily available and more willing to 
~ee the· job to a fi nish. E laborate food, bedding, and camp arrangements 
do not have to be provided, and they have their immediate transportation 
by horse close by. Tl ese are very important items in the initial stages of 
a fire. 

A per diem guard system, like any other system, does not function auto
matically, but requires careful thought and planning in the selection and 
subsequent handling. The experience of Region 3 has shown, however, that 
efforts along this line are effective and well worth while. Its advantages 
are many, the costs are small, limited to the actual time spent on fire sup
pression, and if the men are carefully selected only occasionally will ex
penses become excessive due to over-zealousness in the prosecution of their 
tasks. These occasional excesses are more than made up by the fine co
operation received throughout the fire season and the feeling of security 
that many otherwise blind areas are thus covered. 

Neither is the value of the per diem guard confined to actual suppres
sion. Since these men a re usually leaders in their communities and are 
looked up to, their influence in reducing man-caused fires is very effectiw. 
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THE COLVILLE'S COOPERATIVE FORCE 
SUPERVISOR'S STAFF 

Colville National Forest 

The Colville National Forest lies next to the Canadian line in an out
of-the-way corner of northeastern Washington, 150 miles from Spokane. 

Forest cover consists chiefly of fir-larch, lodgepole, and ponderosa pine. 
Idaho white pine is found only in the extreme eastern portion of the forest, 
but climatic conditions are very similar to those in the white pine area, 
with an average rainfall of 14 inches, fuel moisture content at 8 per cent, 
and relative humidity less than 10 per cent for weeks on end each summer. 
The forest is broken into a number of small units by strips of farm and 
pasture land in the valley bottoms. Much of this privately owned pasture 
is clothed with cheat and wheat grass that becomes powder dry early in 
the summer. Fires frequently originate on these grass-clothed areas and 
spread with great rapidity to the wooded slopes above. 

Lightning storms are frequent, and occasionally are accompanied by 
little or no moisture. A single storm has set as many as SO fires on the Col
ville in the space of a very few hours. To meet the peak lightning load we 
have for many years .trained a number of local stockmen and loggers to 
act as emergency lookouts and firemen. These men have been trained in
dividually by the rangers and at mass meetings called in connection with 
the spring training camps held each June for the instruction of our regular 
protective force. These trained cooperators have pretty well taken care of 
our extra man-power needs during lightning storm peak loads and of our 
extra needs for overhead on all suppression crews in an average year. 

Our chief hazard, however, is not from lightning storms, but from man
caused fires that start at lower elevations between 10 a. m. and 2 p. m. of 
a bad fire day. If these cannot be reached by an adequate force within min
utes they spread with amazing speed and sometimes reach large propor
tions before evening, and require the services of several hundred men to 
control before the beginning of the next burning period. 

\.Vith several such fires burning at one time in 1929, and again in 1934, 
we were forced to employ hundreds of labo,rers from Spokane and other 
distant towns, and discovered that the volume of effective work accom
plished by such forces was materially cut down because of the lack of suf
ficient trained foremen and strawbosses. In order to meet the emergency 
that may occur any summer we must have trained overhead to supervise 
the work of 1200 fire fighters. T o meet this need, during the winter of 
1934-3.S we recruited 200 men from our 300-odd permittees who agreed 
to act in the various overhead positions needed. These men are so organ
ized that 1200 green fire fighters can be turned over to them and in a few 
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minutes be transformed into an effective fire-fighting machine. 
Each ranger, through his short-term force or a keyman in each com

munity, keeps in constant wuch with this cooperative force and makes 
current substitutions necessary to keep them at constant full strength. 'vVe 
had no opportunity to give these men a major test in 1935, but with so 
many involved we thought it desirable to provide for special training and 
encouragement, so during the past winter and spring we arranged 11 com
munity meetings, to which these men turned out almost 100 per cent. We 
furnished a hot meal, and the cooperators donated their t ime and arranged 
their own transportation to the meeting place. A full day's training in their 
respective jobs was given at each meeting by district rangers and staff men. 
Since a majority of those trained had a good deal of experience in fire 
fighting, the conference method of teaching was used and the points 
brought out included everything in our training lists, and many others. A 
record was kept of all points discussed and a mimeographed copy sent to 
each cooperator for further study. Cooperators who attended the meetings 
unanimously agreed that systematic advance organization and training of 
overhead was not only desirable, but essential to successful handling of the 
fire situation. In order to renew his interest, at the beginning of the haz
ardous period, the district rangers wrote a "pep" letter to each cooperator. 

During the 1936 fire season we were fortunate enough not to have to 
call for outside fire fighters, so our organization still awaits the supreme 
test; but initial action was taken by these cooperators on 25 fires. Each of 
these fires was checked by a ranger or regular fireman, and in every in
stance it was reported that the cooperator's action was satisfactory. We 
are convinced that our cooperative organization is conducive to more ef
fective prevention, as well as suppression of large fires . Most of these men 
have a'. selfish interest in protecting the forest from fire because of the pos
sible loss of their pasture, timber, livestock, and even their buildings, if 
fires are not controlled. 

There are minor disadvantages in this cooperative plan. With CCC en
rollees available to meet the average season's needs, it is difficult to give 
cooperators sufficient work to hold their interest. Furthermore, it requires 
a rather startling amount of time on the part of the ranger and his short
term force to keep the organization up to date. But these disadvantages are 
greatly outweighed by the tremendous advantage of having available on 
very short notice a trained organization of men who know just what is 
expected of them, who know the forest, have a vital interest in its pro
tection, and who will prevent any attempt at incendiarism by the suppres
sion force in order to lengthen the period of employment. 

We predict that when the next fire emergency visits the Colville these 
cooperators will give a good account of themselves. 
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FIRE COOPERATION IN REGION 2-THE BEGL"i:'."tl.""G 
JoHN McLAREN 

Liascm 0 ffecer, Si:+th Corps Area 

For many years prior to the creation of the National Forests in Colo
rado, I lived in Pitkin County in wooded areas which later became part of 
the Holy Cross National Forest. In the fall during those years one could 
see smoke from unattended fires at almost any point of the compass, and 
naturally Colorado suffered enormous timber losses, for conditions in my 
locality were not materially different than in other sections of the State, 
as I afterward learned. 

The Holy Cross and other Colorado Forests were placed under admin
istration in 1905 and 1906, and an extremely limited field force was kept 
busy long hours each day trying to keep up with marking and scaling 
timber, and fire control was about the only interrnption tolerated. From 
the beginning, however, all forest officers were impressed with the fact that 
they must be on the alert to prevent fire damage, and necessarily must act 
promptly if fires were to be suppressed. 

Foresters coming into the service today can have no conception of the 
situation faced in those early years, for there was an almost universal 
antagonism from every quarter toward forest administration, and some of 
it was very bitter. Timber operators and grazing men were sure their indi
Yidual rights were being jeopardized, and others were "agin" it because it 
was something new and they were not sure it would be of benefit, so pre
ferred to let the old order ride. 

This drab outlook faced a ranger when he found it necessary to tackle 
a fire. Perforce he must get as many men as possible as fire fighters from 
any and all walks of life, and "please each man bring his own ax or 
shovel." for those days preceded the era of fire tool caches, telephone lines, 
automobiles, truck trails, and lookout systems. 

l\Jost of the old timers in field service in those days have been replaced 
hy men with more education and nimbler typewriter fingers, but my hat is 
()ff to that advance guard that had the hardihood to stick with and worry 
at the job in the face of the discouraging outlook; and boys, did that bunch 
do an honest-to-God P.R. job. though the term did not come into usage 
until some years later. Strangely enough, doggedness and perseverance in 
fire work seemed to be the opening wedge in getting public confidence, and 
after a while there was a sort of grudging admission that it did really seem 
possible to check and whip a fire with man-power, and the efforts of the 
field men began to bring some praise. 
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Thus it became apparent that fire publicity >vas the best means at Jrnnd 
to arouse public interest in the Service and its aims and policies. F ir; sup
pression jobs were publicized in the newspapers, and particula r effort was 
made to give credit to civilians who took part in the work either of detec
tion or suppression. Stress was laid on the need for eliminating fi re from 
the ranges in the interest of stockmen; on the fact that timber must be 
free of fire in the interest of loggers and lumbermen, and that success in 
the mining industry depended a great deal upon the elimination of fire. 
Furthermore, if returns to the counties from the 25 per cent fund were to 
be worth while and maintained, the resources must be kept free of fire 
damage. Naturally, individual selfish interests were played upon: Farmers 
might be bankrupt through the loss of their improvements and the reduced 
fertility of the soil ; a mining operation might be stopped by fi re through 
loss of surface buildings and the necessary timber; and, too, many towns 
and settlements might be wiped out, with loss of life. 

I have been asked how our system of fire cooperation got started. The 
foregoing indicates something of the way in which the sta rt was made. 
:\ s to when and where it sta rted, I cannot say. In all p robability field men 
were doing the same thing simultaneously on all forests. Apparently the 
first universal step was to interest people in detection work. " Keep a sharp 
lookout for fires and make p rompt report to the nearest forest office." As 
·I recall, my fi rst personal attempt along this line was to line up teamsters 
hauling lumber and logs into Norrie to report railroad fires. 

Logging operations were confined largely to the m01mtainous slopes 
south of the Frying Pan River, while the Colora<lo Midland Railroad 
wound a tortuous route along the mountain slopes north of the river. Only 
a few miles of right-of-way co.uld be sighted from the ranger station, but 
the teamsters had a panoramic view of the entire railroad, so they could 
and did watch for fires and report them. Among those lined up to scan 
large areas under their immediate control were a resort owner, a mine 
superintendent, and a German farmer. T he latter was a valuable find, for 
he was German born, had a very intimate knowledge of German forests 
and forestry practices, and was inordinately proud of having a connection, 
even without pay, with the U. S. Forest Service in the capacity of a fire 
guard. He was so enthusiastic and so willing that in a very short time fire 
tools were placed in his barn, and he was given authority to take direct 
charge of any fire in his territory and to employ fire fighters as needed. 

Even after a few lookouts were manned, the public was request.ed to see 
how manv times they could beat the lookout observer in reporting fi res, 
and they -gleefully responded. This voluntary service was extended year 
after year until there was a very large number of individuals who could be 
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depended upon for detection and a smaller number who were entrusted to 
take initial action and incur expense in fire suppression. Let me repeat that 
this was not the only territory where progress was being made. No doubt 
much was accomplished in other regions, but there was a lack of general 
knowledge among the field men of the various forests as to how results 
were obtained, and such information as was obtained came largely from in
spectors of the Regional Office at infrequent intervals and at rangers and 
supervisors' meetings. 

·when the Regional Office established the position of Fire Chief, a sur
vey disclosed that while excellent progress had been made in rousing the 
public to be fire-minded and co-operative, it was very spotted even as to 
individual forests: There was a lack of standardization in fire tools both 
as to kind and number, and the majority of the fire plans were of the old 
narrative type-too voluminous and bulky to be of much value even to 
the men who made them. Fire tools were standardized rapidly, and Region 
One's Fire Organization Chart was adopted in modified form. 

Effort was immediately centered on convincing each and every field man 
of the importance of enlisting dependable public co-operation. This, by the 
way, was not accomplished in a season. Eventually it did exist well toward 
100 per cent as a mass consciousness from the newest member of the force, 
through the Supervisor's office to the Regional office, to the Regional For
ester himself. There was an essential objective, for mass effort produces 
mass results. The chart referred to became the fire plan for each ranger 
district, and responsible citizens at strategic points were listed as keymen. 
These ;vere men who were, and are, called on to drop their private work 
and devote time and energy to public interests. These plans were fre
quently inspected and checked in the field to insure that they were not 
paper plans only. 

The methods employed were many and varied, and depended upon the 
initiative of individual forest officers and the individuals to be worked on. 
In general terms: "\Ve are a skeleton force willing and anxious to do 
everything pos&ible to .protect the resources, but you are the owners of 
these forests-the stockholders in this concern-and without your whole
hearted interest and action we must fall short of the success otherwise 
possible." 

Each forest officer must believe whole-heartedly in the worth of con
verting apathetic or indifferent individuals and communities to an active 
sense of duty in fire control-it can be done. The forest ranger has better 
chance for success than others, for he personally knows the people in his 
territory, has a knowledge of their personal interests and their idiosyn-
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crasies, and therefore has the best approach. 

The ystem works, and where maximum effort is put forth you will find 
fewer fires and less damage than formerly. In certain localities more than 
half of the fires in a season are extinguished before a forest officer knows 
of their occurrence. 

For any section where there are settlers or other inhabitants, I will take 
co-operators. The citizen who takes pride in a record for his territory is 
more dependable and will get better results than the average run of salaried 
guards. 

Mechanized Line Construction- Recognizing geographic opportunities for the use 
of machines for fire line construction, and quickly taking advantage of them, Co
lumbia National Forest personnel gave an effective and practical demonstration in 
the use of tractors on fi,re line construction by stopping at the .forest boundary the 
advance of a State fire which originated within the Pacific Logging Company slash 
near Underwood, Wash. 

On October 13 this fire had reached proportions endangering Forest lands. In an
ticipation of the fire's further spread, a ''60" Cruiser type "CAT" and a "50" "CAT " 
with trailbuilder were dispatched to the scene, where the cruiser "60" went into 
a<:tion breaking trail and moving the heaviest of the logs and debris, followed by the 
"SO" trailbuilder, opening the fire line to mineral soil. The terrain was rolling to 
steep, covered for the most part with heavy brush and r eproduction, and many 
down logs. The equipment as used r educed to the minimum the necessity of hand 
1.>ncking an d slashing. 

An idea can be gained o f the efficiency of the ''SO" "CAT" with dozer attachment 
working alone as shown by Tesults: 8200 feet of 6- to 10-foot fire line was con
structed in 13 hours' operating time, approximately 630 feet of line per hour, with 
an average width of 8 feet. Immediate back fi ring was undertaken along the various 
sections of line as the fire approached, and. need.Jess tQ say, no fi re reached the 
forest or crossed the "CAT" trail. In addition to this. a lairge log was extensively 
used in connection with the "60" "CAT" by dragging it behind to construct a fire 
l'ne down to mineral soil. Several miles of this type line were constructed. general!y 
on types of country where the "SO" and dozer could not be operated. This system works 
extremely well, and is .one of the fastest fire trail bui.Jders that I !mow of. The "60" 
"CAT" knocks down the brush, which is removed by the log. and at the same time 
removes duff and other debris . .Jeaving a fire line n ot only down to but below min
eral soil. Generally we found it necessary for a squad o f men to follow the machine 
an d dean up sections that were missed by the logs on account of deep gullies or 
sharp ridges. Lne was constructed by th is method at an average rate of 1 mile per 
hour. 

In one particular instance the "60" am! crew were skirting a fast fire when the 
"CAT" g·ot into trouble and it hecame necessary to concentrate the crew to con
struct a ' line around the machine and backfire in all directions. This worked, and 
after the rush was over line building was continued. but the moral is, have a 
"drum" or powe.r winch attached to th c tractor to facilitate getting out of "tight or 
cramp·ed" positions in the .!east possible time under emergency conditions.-C. P. 
Ritter, Fire Assistant. Columbia National Forest: 
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FIRE COOPERATION IN REGION 2-THE TASK OF 
MAINTENANCE 

c. J. STAHL 

Associate Regional Forester, 

The cooperative control organization conceived put into practice 
by John :i\IcLaren, Region 2, as the name implies, a cooperafrye under
taking. The public's interest in the organization depends very largely upon 
the interest which the organization engaged to do the job of National For
est protection displays, and to a very large extent on the effectiveness of 
that organization's efforts. It is something which will not continue on 
momentum. It is an uphill route all of the way, and when the current is 
turned off the machinery stops. \Vhenever it slows dmvn it is harder to get 
it at full speed ahead again than it was in the first place. 

The cooperative organization is beset with discouragement and inter
ference. It is a delicate thing to bring to a cooperator's attention failure 
to fully extinguish a fire which was fanned into life after having been left 
by him. One man does not like to take instructions from his neighbor when 
more than one of them goes to the same fire. Each likes to have full credit 
for having discovered and assumed responsibility for extinguishing the 
fire. 

Interest must be kept alive by constant effort on the part of the local 
Forest officer. Settlers naturally take a greater interest in the territory 
immediately surrounding them than in the National Forest unit asa whole. 
It is not hard to convince a man that territory in which his range is located, 
or where water for his irrigation rises, or building materials are grown, or 
fuel for his heating plants is supplied, should be of special interest to him. 
He can even be persuaded to believe that country within view from his 
home is of far greater value to him if covered with timber than if dam
aged by fire, so that he, as a result, must gaze upon a denuded slope. 

Once a man agrees to act as a cooperator or keyman, he may not be 
neglected. His interest in the protection of the forest will never become so 
great that he does not require an occasional stimulant, and it is doubtful 
if he would be sincerely interested if it were not for his liking for the For
est officer, who is responsible for the territory, and who has presented the 
subject to him. There must first of all have been established friendly rela
tions between the two, and it is more often a result of the settler's friend
ship for the officer that influences him in protecting the area than his 
sense of public duty. 

An annual visit to the settler to discuss his continued cooperation is not 
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sufficient. His friendship must be kept in repair, and the officer must dis
play an interest in the settler's affairs commensurate with the interest 
which he seeks to develop in the settler for the protection of his resources. 
In the last three or four years Forest officers have been so driven with ad
ditional duties that contact with the settlers has been neglected. Nowhere 
has this shown up to greater disadvantage than in cooperative fire control. 

Another thing which has materially affected the interest of the settler 
is the use of CCC in fire control. In many cases the cooperators have gone 
to a fire as usual and then when the difficult task of bringing it under con: 
trol has been accomplished, the CCC arrives and takes on the responsibil
ity of completely extinguishing the fire. There is a very general feeling 
among the cooperators that they are no longer required, and the same haste 
to get to the fire without delay and the same determination to put it out to 
the last spark is lacking. Where there have been no CCC camps the cooper
ative scheme still works very well. It still works everywhere, but not as 
perfectly as formerly. 

It is not a scheme which can be made to work by written prescription. 
Each individual must be handled in the way in which his disposition re
quires. The approach is always different. Settlers have been known to leave 
the hayfield and take their men with them. The manager of a dude ranch 
1'as been known to cancel a pack trip and handle a fire. On rare occasion a 
settler has neglected to go to a fire which was reported to him, and dude 
parties have been known to start fires by failure to put out camp fires 
when breaking camp and by carelessly smoking along the trail. 

To keep tbe system wor king requires constant and sustained effort. It 
will work. and does work, if the field can be kept on its toes; and it is an
other job to keep the field on its toes. The heavy turnover in the field force 
is responsible somewhat for a slackening in the interest displayed by co
operators. The machinery, if kept keyed up, is as effective as an organiza
tion of salaried guards, and is probably no more difficult to train and keep 
efficiently function:ng than are guards. 
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A FIRE GUARD TRAINING HANDBOOK 

IN THE MAKING 

J. F. CAIIIPBELL 

Fire C antral, Region 6 

The number of emphatic remarks at the 1936 Spokane Conference on 
the importance of training among fire control activities is an indication 
of the high priority given this subject. The author, who is taking a lead
ing part in the handbook building, presents here an encouragmg prog
ress report. 

For many years attention has been given to training fire protection men 
for their jobs. In some instances this training has been good, but more 
often not so good. Observation and inquiry into what goes wrong in fire 
suppression gradually brought about a realization that there is a 'Nide gap 
between the knowledge of what should be done on fires and what is actu
ally done on them. The perfection of protection practice lags far behind 
knowledge. vVith this realization has come an appreciation of the fact that, 
since the success of the protection projects depends so much upon the 
human element, it is necessary to go the limit in finding and using the best 
methods of selecting and training the protection force. 

During the last few years a great deal of excellent training work has 
been done in the Forest Service. This has consisted of individual "in-place" 
training, training camps, conferences, study courses, correspondence 
courses, and the preparation of a number of handbooks. However, the 
greatest advance, so far as fire training is concerned, came with the intro-· 
duction of vocational training methods. 

Recognizing that while much had been done, training offered one of the 
greatest fields for improvement in fire control, Mr. Roy Headley, Chief of 
Fire Control, arranged for a meeting of fire and training men from Re
gions 1, 4, j, 6, 7 and 8. This committee met at Portland, Oregon, Decem
ber 2 for the purpose of pooling their knowledge and experience in the 
preparation of a fire guard training handbook which would be suitable for 
use throughout the Forest Service and also serve the needs of other pro
tection agencies. 

The fir't few sessions of the committee, under the chairmanship of A.H. 
Hodgson, were devoted to deciding upon the scope of the handbook and 
outlining its chapters. Sub-committees were then appointed to prepare the 
subject matter of the chapters. The committees had Forest Service training 
handbooks, a number of textbooks, and other works on personnel training 
available for reference. The first rough manuscript prepared by the com
mittees indicates that, while liberal use was made of the!"e referenceo, much 
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original thinking and the rich experience of the committee members is re
flected in their work. 

It was decided that the handbook should be prepared primarily for use 
in fire training, although the principles of training men for fire work are 
not fundamentally different from training them for other forest jobs. The 
handbook will contain six chapters. Chapter I will be devoted to an intro
ductory statement and a description of the fire-training project in the For
. est Service. Chapter II outlines the types of training, such as group train
ing, training on the job, and training by telephone. Chapter III deals with 
methods of training, such as the four-step method, conierences, dramatiza
tion, and lectures. It also includes sample lesson plans, and suggests a 
method for making them. Chapter I V proposes a plan for training in
structors, or, in other words, training others to train . Chapter V has to do 
with the subject of "Determination of Training Needs." Starting with a 
breakdown of the job, it describes a method of appraising or estimating 

. the needs cf individuals to be trained, and leads up to the final Chapter 
VI, which is entitled, "Planning the Training Program," and which de-
scribes a metho.d of planning the "complete season-long training program 
for each member of the protection force. 

The work of each sub-committee was presented to the committee of the 
whole for consideratio n, adjustment, and app~oval. The rough manuscript 
was turned over to Ray Lindberg, Personnel Training Assistant in Region 
6, for editing. It is expected that the Fire Guard Training Handbook will 
be printed and available for use by the beginning of the 1937 fire season. 

Difficulty is encountered in getting accurate readings on night fi res, because of the 
fact that when a light is made in a lookout tower at night the reflection o f the light 
in t"he windows interfcr.es with sighting, particularly on a small fire at a distance. 
To overcome this, the ,'\ngeles N ationa! Forest has been expe<imenting during the 
fire season of 1936 with radium-treated cross hairs on the Osborne F irefinder . · 

I t is necessary to replace the hair with an iron wire of similar size to withstand 
the action of the radium. This wir,e is treated with a pireparat ion of radium com
pound. The cost is nominal, as it is necessary to treat only one inch on each oif the 
in tersecting ])Oints of the cross hairs or wires. Anyone who has used a luminous dial 
'"·2tch can readily appreciate how this will show up at night. an d still not interfer·e 
with daylight sighting. This improvement has been used on the Angeles during the 
past season, and the ,lookouts and rangers who have used it consider it a real im
provement.- Angeles Na tional Forest. 
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TWO WELL-WON TRESPASS CASES 
REGION 1 

Law enforcement, whether directed toward a large corporation or an in
dividual, is an instrument of fure prevention whose importance should 
have greater general recognition. This article ·records the successful 
pro.secution by Region 1 of two difficult Trespass cases-om: against a 
railroad and the other against a bank. Thorough preparation and vigor
ous handling brought splendid results. These were both fine jobs. \Ve all 
have much to learn from these examples of aggressive spir it and de
tailed preparation. 

RAILROAD CASE 

Region 1 scored a substantial victory in the trial of the fire trespass case 
against the Milwaukee Railroad Company at Coeur d'Alene, Idaho, when 
a jury in the United States District Court for Idaho, on December 9, 1936, 
brought in a verdict for the Government of $25,911.40 for fire damage to 
brush, young tree growth, and other forest cover, in the St. Joe Forest, 
and $49,859.65 for fire suppression costs. The jury, mostly farmers, 
awarded the Government the entire sum asked for fire damage to forest 
cover. This case shows recognition of the value of brush, small trees, and 
other forest cover in the National Forests, in the minds of that jury. 

The case arose from the Avery Fire of 1934, which, the Government 
contended, s tarted on the railroad right-of-way near Avery, Idaho, and 
which for a time threatened the town of Avery. The case is distinguished 
from preceding fire trespass cases. The Government based its suit solely 
on the railroad's failure to keep the right-of-way clear of all inflammable 
and combustible material, as required by the stipulations filed in connec
tion w:th the grant of the right-of-way through the St. Joe Forest, and by 
the law of the State of Idaho. The Government's contention that the fire 
started close to the north rail of the track in the right-of-way, spread to 
>J orthern Pacific land and then to Forest Service land, was disputed by the 
railroad company. The company claimed the flames started a short dis
tance outside of the right-of-way and spread do'Nn-slope onto the de
fendant's lands. Twelve witnesses were put on the stand to uphold this 
point. 

The Forest Service, however, qualified four witnesses as experts in fire 
behavior, and specifically as to the origin of fires. These stated that, be
,:ause of the slope and the wind prevailing at the time, the fire spread up
,:1ope, and that it had started on the right-of-way. The jury placed greater 
·xeight upon the testimony of men long ex perienced in the ways of forest 
:: res than it did in that of the railroad's lees impressive witnesses. Most of 
~;1c railroad's witnesses were -recruited from the Civilian Conservation 
·: c:rps enrollees who were sent to the fire for duty thereon . 
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One of the great difficulties in handling the case came in proving ex
penditures made in the suppression of the fire. The court refused to accept 
the focal papers of the Government showing the expenditures made at the 
fire. Tt was necessary to produce the Forest Supervisor who had actual 
charge of fighting the fire to prove that he had personal knowledge that 
the expenditures actually were made as slmwn by the papers. The court 
held that proof of payment of items was not necessarily proof that the 
work for which claim was made was actually done on the fire. The case, 
attorneys said, exemplifies the need for close observation by the first For
est Service employees who arrive at a fire. Some of the witnesses for the 
Government were not entirely sure as to some details which became im
portant in the case. The need for keeping in close touch with fire expendi
tures so as to be in a position to prove that money was spent for fire sup
pression also is stressed, along with the need for having s imple, under
standable statements of fire expenditures. 

The judge indicated in his charge to the jury that he would award to the 
Northern Pacific a proportionate share of the judgment for fire suppres
sion costs. The Northern Pacific had intervened in the suit, without objec
tion from either the plaintiff or the defendant. This company, whose lands 
are protected by the Forest Service under cooperative agreement, had al
ready paid to the Government a sum of money representing its proportion
ate share of the costs of suppression. 

THE BANK CASE 

On December 16, 1936, the Solicitor of the Department of Agriculture, 
referring to the opinion and judgment of the U. S . District Court for 
Montana in the case of the United States vs. The First State Bank of 
Thompson Falls, wrote as follows to the Attorney General of the United 
States: 

"Aside from the amount of money recovered- $1,163.28, together with 
interest in the sum of $338.66 and costs of the suit-the decision of the 
court upholding the constitutionality of the State statute under which the 
suit was brought is of great value to the Forest Service in carrying out its 
fire protective program. 

"The suit was brought under a State statute for the costs incurred in the 
suppression of a forest fire originating on land owned by the bank. The 
statute declares that an uncontrolled or spreading fire in forest material 
from May 1 to September 30 is a public nuisance which may be summarily 
abated by the State or the Forest Service of this Department or any forest 
protective association recognized by the State Forester. The owner is made 
responsible for the cost of suppression which, unless paid within thirty 
rlays from date of demand, may be recovered in an action of debt by the 
State or the United States or the association which abated the nuisance. 
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"It will be recalled that when the matter was first brought to his atten
tion the United States Attorney questioned the constitutionality of the 
statute, citing a number of cases in support of his belief and stating that in 
a similar suit a State court had sustained a demurrer to the complaint upon 
the view that the statute was unconstitutional. He subsequently filed the 
suit and won the case. The bank employed able counsel to argue the consti
tutionality of the act. 

"Statutes similar to the Montana statute are in force in other States. 
The decision in this case will, therefore, be helpful in the event it is neces
sary for the Government to file suits under those statutes. 

" In the circumstances, the Department would be glad to have you ex
press to the United States Attorney its appreciation in this behalf."
M astin G. White, Solicitor. 

The decision is of such importance generally that the pertinent portion 
of it is quoted herewith: 

"The fire, so it is agreed, was discovered about 3 p. m. on the land, here
inafter described, by James Goff, who with his mother, went immediately 
and tried to extinguish it, but were unable to do so; later the father joined 
them but with no better success. The fire started in an old chicken house 
on the SEy,1. of SEy,1., of Section 24, being the land in question, and 'from 
a cause or source unknown to and for which it is not claimed that the de
fendant was in any way responsible save as herein specified.' The fire was 
finally put out by Supervisor A. N. Abbott and his men on September 7, 
1931, at an expense of $1163.28. The parties agreed that: 'The defendant 
was never at any time in actual physical possession of the property or any 
part thereof and never at any time made any effort to cultivate or operate 
t he same or to rent or sell the same to any person or persons whatsoever.' 
The defendant knew nothing of the existence of the fire on August 28th, 
but knew about it in the forenoon of August 29th. This was long after the 
supervisor and his men- 34 in number- had taken charge. 

"The statutory provision relating to fire and applicable here is Section 2, 
Chapter 95, Laws of Montana 1927, also Revised Codes of Montana, sup
plement, Section 2776.2, which reads as follows: 'Uncontrolled fires nui
sances- Liability- Abatement. Any uncontrolled or spreading fire in for
est material in the State of Montana, from May 1 to September 30, in
clusive, is hereby declared a public nuisance. The person, firm, or corpora
tion on whose property such fire exists or from whose property such fire 
spreads, is hereby made responsible. to the extent hereinafter set forth for 
its control and extinguishment. If the person, firm or corporation thus re
sponsible, shall refuse, or neglect, or fail to take reasonable steps to control 
or extinguish it, the State Forester, the United States or any organized and 
functioning forest protective association recognized by the State Forester, 
may summarily abate such nuisance by controlling or extinguishing the 
fire, and the cost thereof may be recovered from such person, firm or cor
poration responsible for such fire by the State of Montana, or the United 
States, or the association, which extinguished or controlled it. If the per
son, firm or corporation shall fail to pay in full the total amount due within 
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thirty ( 30) days after date of written demand for payment, such amount 
may be collected in an action for debt by the State, the United States, or 
the association which abated the nuisance. 

"Provided, that when any person, firm or corporation has listed his lands 
with any such regula rly organized and functioning forest protective asso
ciation recognized by the State Forester, or with the State Forester or the 
Cnited States Forest Service, it shall be considered that he has taken rea
sonable steps to control and extinguish fires as described in this section 
except such fires as may be the result of his negligent act, conduct or 
operations. 

"The principal questions here are, was defendant the absolute owner of 
the land, and if so, did he fail to take reasonable steps to control or extin
guish the fire. Defendant held the legal title and transferred the property 
under contract. So far as the agreed statement and the record disclose de
fendant was the owner. It claims to have retained a note, but that does not 
seem to have any particular significance in view of the other circum
stances. Did defendant fail to exercise reasonable care? H e did not list the 
land as provided in the statute. On hearing of the fire defendant might 
have sent a representative to cooperate with the men who were fighting the 
fire from September 27th to October 9th. But, as it appears, no effort was 
made to help the fire fighters . This was not only not taking reasonable 
steps to control or extinguish the fire, it was not exercising any care or 
taking any steps whatsoever to control or extinguish it. To be sure, de
fendant did not lea rn of the fire until the following forenoon but it was 
still burning and spreading and continued to burn until October 9th, 
thereby affording defendant ample time to manifest some interest in this 
devastating fire that had its origin on property of which it was the owner. 

"If the statute is not applicable to the state of facts found here it would 
be difficult to find a case following within its provisions. It seems to the 
court that there is sufficient evidence to warrant the finding that the deed 
was in fact a deed absolute and not a mortgage, and it is so determined, 
and that under the evidence and a plain reading of the statute that the de
fendant failed in the performance of the duty thereby irr.posed, and is 
therefore liable for the cost sought to be recovered in the foregoing action, 
and judgment will be entered accordingly. The court has considered the 
arguments of counsel as to the validity of the act in question and is of the 
opinion that it meets constitutional requ irements and is therefore valid."
Charles N. Pray_. Iudge, United States District Court of Montana. 

Use of Firemen 's Masks- During the past summer fire season intense heat (both 
atmospheric and that from fires) was er:countered, as well as suffocating smoke be
cause of the large a mount of green material being burned. Several men used goggles 
to protect their eyes from smoke, with some success. and it is contemplated trying· 
out masks for this purpose (proba bly a regular fi reman's mask). These firemen's 
masks or ot hers o f similar type, should protect not only the fire fig hter's eyes but 
his fa~e and lungs as well. Vl/e should like to know o f any experience anyone has 
had along this line.- Edward Af. Howell, F orest Ra11gcr, Clark ~Vatio11al Forest. 
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REFLECTIONS OF AN "INSPECTED"t 
(On a Busy Fire Forest) 

NuMDER OF WORK DAYS IN YEAR 

Total days in the year... ........................................... 365 
Minus Sundays ····--------------····--·--·····---·-·--·--···-········· 52 

313 
1'.Iinus holidays (legal)--··-····················-·················· 7 

306 
l\finus annual leave ····-----------------·-··························· 26 

Remainder ····················-········-································--280 
P lus Sundays I don't get .......... -----····-··--------------······ 52 

332 
Plus holidays I don't get*.·-··--····-···························· 4 

336 
P lus annual leave I don't get.. ................................ 25 3/7 

- ------- -
Net work days in year.. .. -----·····-····--·-·-····-······-···-···--361 3/7 
*Exclude N ew Year 's Day, Washington's B irthday and Christmas. 

Why don't I get these days for rest, recuperation, meditation,, etc.? To 
be specific, there are some 50 very active activities on a National Forest, 
each of which is broken down to details that run to 00 (infinity to you
not goose eggs), many of which have from one to six functionaries going 
under the general classification of "Inspector," to each of whom I am ex
pected to devote some time, varying in amount from a few minutes to a 
few days every month. 

Inspectors can be subdivided into classes almost without limit. A logical 
subdivision for future reference might be as follows : 

Class 1 Inspecto rs (real) ······-·-·················-·······-·····--·······- 5% of total 
Class 2 Inspectors ( vacationist) ........................................ 10% of total 
Class 3 I nspectors (visito rs) -------·--·-·--·------------------------------15% of total 
Class 4 Inspectors (J unketer) ·----------·--····--------····---'-·····--30% of total 
Class 5 Inspectors (expert ) ----------------------------------------------..40% of tota l 

That wouldn't be half bad if the frequency were completely reversed. 
It's a pleasure to know that some of them can get a vacation-maybe we'll 
be an Inspector some day, and we wouldn't want a complete halt called on 
that sort of thing! 

Let's see, what do we need-statement of the problem; method of pro
cedure (plan); put plan in action. (PK will be horrified at anything so 
simple as that for an outline.) In this case the plan and putting the plan in 
action may be considered one and the same. 

iArticle received as an anonymous contribution. 
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Plan for Distribution of My Time to Be Devoted to Inspectors 

(Days Per Month) 

-----·-~~=-·\SS I 
d --··-·::::::::::··· :-/ 

t :::::::::::: ! 

lST Ql"ARTER* 

1.0 
.005 
.0005 
.005 
000 

2ND QUARTER* 

2.0 
.000 
.oos 
.000 
.000 

*Calendar .... ear. 
·!Practicaliy a ny amount ii talk is of duck hun ting. 

3RD QUARTER*' 

2.0 
.000 
.005 
.000 
.000 

4 TI-I QUARTJ::R* 

1.0 
.01 

!Ot 
.065 
.000 

Test Smokes-This summer the Regional Office sent out orders to use test smokes 
to check lookouts for alertness in detection, accuracy in location and size of smoke, 
but mostly for attention to the job. 

In using these test smokes several difficulties have been encountered. Because of 
the fire hazard, a method which would be both safe and practical and at the same 
time give a fair test to the lookouts had to be devised. It has been a considerable 
problem to make a smoke that will rise above the tree tops and stiH be ,safe. If there 
isn't enough heat under the smoke it will condense before it rises high enough to be 
seen. 

I tried several different methods this .summer, and found that the m ost satis
factory results were obtained by using a barrel from which the top had been 
removed, and in the side of which a four-inch hole had been cut about two inches 
from the bottom. Over this hole I had a tight-fitting door hinged. This was the draft 
opening . Then I placed a piece o f stovepipe, which had been punched with half-inch 
holes three inches apart, across the bottom of the steel barrel with one end against 
the draft opening. By opening or closing the door I could control the heat. 

I t was difficult at first to find fuel that smoked sufficiently and still had heat enough 
to lift the smoke above the tree tops. I tried used motor oil together with g reen 
boughs, but there was so much gas in the oil that it caused the fire to flare up and 
didn't send out an even volume of smoke. 

After experimenting a while, I found that the best results were obtained by using 
motor oil and a small quantity of dry wood, then placing the g reen boughs on slowly 
enough to keep the blaze down and an even supply of smoke rising continuously. 
Placing a blow torch at the draft opening will increase the volume of smoke. 

In order to manage the barrel easily, I fastened a handle on each side of it, about 
half-way down. Then I cut a lid of heavy tin to fit the top of the ba1rrel. When I got 
through with one test smoke. l loaded the barrel into the truck and started to an
other location with the fire all r eady to make another test. The bottom of the barrel 
stays cool, so danger o f setting the ground afire is very low, and the barrel is easily 
transported in a truck without burning the truck bed or scattering sparks. The heavy, 
tig ht fitting lid and tightly closed dra·ft make truck t ransportation a safe and quick 
method of carrying the barrel from one test to the next.- R. C. Paullin , Ranger, 
Cabinet N atio11al Forest. 
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FOREST FIRES IN EUROPE 
c. E. RACHORD 

Assistant Chief, Forest Service, TVashi11gton 

\\hat a contrast there is between man-caused fires in America and in 
Europe! Here., wild land continues to be abused by the same deep
rooted carelessness with fire which has largely convened our heritage 
of forested land into wreckage; there man-caused fires are almo.st un
known. How did they get that way, and how can we promote the forma·· 
tion of habits such as the author found in European countries? \Ve do 
not enjoy the favorable climate and close utilization of those countries. 
\\' e are compelled to try to make up for those deficiencies bv introducing 
the human habits so common in Europe, where they are less necessary 
than here. 

Sixty-two and one-half hectares ( 156 acres) burned over in three 
years! 

That was the answer given by one forester to my question regarding fire 
control in one European country. 

Space does not permit a description of the condition in each country 
through which we traveled which would enable one to reach a fair con
clusion on how they got that way in fire prevention in Europe. I shall there
fore have to resort to some broad generalizations (Mr. Silcox says "all 
generalizations are dangerous, including the one I'm making'') on Ger
many, Denmark, Sweden, Finland, Austria, Hungary, and Czechoslovakia. 

In the first instance we should remember that these countries are operat
ing stands of . timber of the second, third or fourth generation. In other 
words, practically all timber land has been cut over from two to four times, 
except those areas reserved from cutting for special purposes. This means 
there is little inflammable material resulting from old age and decay. I saw 
nothing compa~able to our mature or overmature stands. Utilization in 
one way or another is complete. Tops and limbs are removed for fuel or 
paper pulp purposes. Needles, twigs, etc., are needed and removed by farm
ers for fuel or stable bedding. The result is a clean forest floor, except in 
caEes where the deposition of litter is essential to a restoration of soil fer
tility, and in the more remote sparsely settled regions. ·while there may be 
some. I saw no areas of a heavy understory of brush, although young 
plantations, and they a re numerous, are the nearest approach to what we 
might term high danger areas. 

One is impressed with moisture conditions. I saw only one forest where 
moiEt earth could not be seen or raised with a slight scraping with the toe 
of the shoe. While I have no voluminous weather data to support the con
clusions, the impression gained from discussions with foresters was that 
the long protracted dry periods we experience are seldom encountered. 
Normal precipitation is high in comparison with that in much of our forest 
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areas and much more evenly distributed through the months of high tem
peratures (which, by the way, do not approach our highs). High winds at 
certain seasons are prevalent and might be a serious factor if other condi
tions were more favorable to fire. \Ve saw numerous windfalls, but a 
wind-felled tree, occurring on areas too heavily cut, is promptly removed. 
·wood being the basic resource of mo~t of these countries, waste is un
thinkable. 

Even though debris is not allowed to accumuiate, except on the a:reas 
mentioned, and even though climate is favorable, these, in my judgment, 
are not the main factors responsible for small fire loss. 

Due to the dense population in most forest areas, and intensive forestry 
practices with a very large forest personnel, a fire has little chance to 
spread once it gets started. On one area of 10,000 hectares there were 150 
families, 10 lookout towers manned, and 10 rangers with an overhead of 
3 men. This area was reported to be a dangerous one from the standpoint 
of fire, but the five fires during the past three years burned a total of three 
and one-half hectares. 

The average European as I know him has a great respect for laws. He 
believes laws were passed for specific purposes, and as a good citizen he 
tries to obey them. He has been taught for generations that fire not only 
injures himself, but is a menace to the commonwealth. I heard of no in
cendiaries. Then, too, law enforcement is quick and sure even on the man 
who does his best to prevent fi re from getting away. To keep in good 
standing in a community and retain the friendship of his neighbors he 
must not be responsible for a fire doing damage to his or his neighbor's or 
the State's property. This deep respect for law and order is reflected in the 
habits of country folk and city man alike. Seldom do you see the accumu
iation of waste around farm buildings. 

Pride in appearance of home is evident as one traverses the country
side. I use the word waste advisedly. You may find the stable attached to 
the house, and both solid and liquid materials fully conserved, with their 
odor permeating the household, but, considering the economic importance, 
it is not waste and is seldom unsightly. A walk in the parks of the cities 
will also impress one with order and neatness. Seldom do you see litter of 
any nature scattered over these areas. 

The habit of depositing a burned match, butt of cigarette always extin
guished, an empty cigarette package, a discarded newspaper, etc., in a 
proper receptacle conveniently located, impresses one so forcibly that you 
find yourself doing the same thing. And I expect this habit is so ingrained 
in the average citizen that he thinks before he discards a match or burning 
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tobacco when he is out in the woods. My lesson was learned in the city of 
Breslau when a little boy of seven quietly walked over, picked up and de
posited in a receptacle a match I had pinched oi1t and discarded in the 
gutter. 

So in answer to Mr. Headley's question of how Europe gets that way: 
( l) Deep-rooted habits of neatness and order. 
(2) An ingrained respect for laws and their strict enforcement, 
( 3) Complete utilization of what we consider waste material, 
( 4) The absence of inflammable material on the forest floor. 

Favorable climate. 

But all of this has not come abm1t in a short space of time. It is the re
sult of the pressure of economics-generation after generation of training 
w obtain a national viewpoint, and an inherent love tree;;, 

Preservation of Water Containers--A deal of trouble has been encountered 
l.;y the rusting of water containers used control work. A 5-gallon water can 

U's $2.70, so a rust preventative measure at a nominal cost would soon pay for 
It was found that there are two methods of preventing rust on the inside of 

water cans: ( 1) the use of a rust preventative solution; (2) painting or coating the 
inside of the can with a preservative. 

A rust prevention solution known Anti-Rust can be secured $2.95 per gallon 
in 5-gallon pails and $2.55 per gallon 55-gallon drums. One of Anti-Rust 
will treat approximately 60 to 75 ga.Jlons of water. The solution not harmful, but 
1s not recommended to be used in connection with drinking water, as it would affect 
the taste of the water. Anti-Rust is manufactured by the Radiator Specialtv Com-
pany, Charlotte, N. C. -

The cost 
is used for 

this solution is too high for practical use where a great deal o.f water 
control. 

Coating the inside of the water can with aluminum paint is much more practical 
:and will aid in lengthening the life of the water cans a good deal. Before painting 
the inside of the can, it should be carefully cleaned by removing any rust spots with 
steel wool, washing the interior of the can with gasoline then with warm soapv 
water, and finally rinsing with fresh water and thoroughly drying it. The intcrio'r 
and the outside bottom of the can should then be given two coats of aluminum paint 
at 24-houir intervals. The outside flange of the lid where contact with the can is made 
should be wiped with a clean oiled at least once each month. or whenever tbc 
cans are used and refilled. One pint common aluminum paint. at 24 cents per pint 
will treat about four 5-gallon cans. It has been found that this nominal expenditure 
for coating the inside of the can is well worth while.-Gerald S. H nrton. FDresf 
Supervisor, Shawnee National Forest, 

107 



LOADING ARRANGEMENT OF FIRE TRUCK 
KENNETH B. P OMEROY 

District R anger, Ocon.to District, Aicolet N atio11a/ Forest 

A Chevrolet 1935 long wheelbase truck is used as a fire truck on this 
district. The inside dimensions of the truck stake platform are 6 feet 
9 inches by 11 feet 9 inches. 

The loading arrangement 1s shown on the attached sketch and more 
fully described as follows: 

1. A box 24 inches wide, 20,0 inches high, and 6 feet 6 inches long 
which contains all of the 20-man cache tools and equipment, except the 
eight 10-gallon milk cans and the eight back-pack pumps. By a neat and 
orderly arrangement all of the tools and equipment can easily be placed in 
a box of this size. The box is well constructed, braced and painted, and 
provides seating space for five members of the crew. 

2. A box containing a Pacific Marine P umper sets on top of the tool 
cache. It has rope handles, and is easily pulled over on to the milk cans 
upon arrival at a fire so that access can be quickly had to the fire hand 
tools. Alongside of this box is a sealed box containing the pumper tools 
and accessories. 

3. Two boxes 11_% inches wide, 18 inches high, and 6 feet 10 inches 
long, constructed with 1-inch sides and a 2-inch thick top which is hinged. 
These boxes provide seating space for eight men of the crew. In these 
boxes a re placed the eight back-pack pumps set on rubber cushioning made 
of old tire tubes; the burlap bags used on grass fires are packed around 
these pumps. 'With this arrangement, the same eight cans were used 
throughout the season without any damage to any of them. 

4. A box 18 inches wide, 18 inches high, and 6 feet 10 inches long con
structed with 1-inch sides and ends and with a 2-inch thick top which is 
hinged. T his box contains from 1000 to 1200 feet of 1.0-inch fire hose, 
and provides seating for six or seven members of the crew. ( 300 to 500 
feet of hose are carried in the forward end of the truck between the 20-
man cacr.e and the stakes of the truck.) 

5. Shows the arrangement of the 10-gallon milk cans. 

6. Shows the arrangement of the back-pack pumps in the two boxes 
numbered three. 

7. Shows the telephone line extension rod. Two brackets with straps 
through the loops hold the rod securely in place. The portable telephone is 
carried in the truck cab. 
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INFORMATION FOR CONTRIBUTORS 

It i.s requested that all contributions be submitted in duplicate, typed 
double space. ani that no paragraphs be hroken over to the next page. 

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

If there is any introductory or explanatory information it should not be 
included in the body o f the article, but stated in the letter of transmittal. 

Hlustrations, whether drawings oi:- photographs, should have clear detail 
and tell a story. Text for illust rations should be typed on strip of paper 
and pasted on back of illustration. All diagrams should be drawn with the 
type page proportions in mind, and lettered so as to reduce well. In mailing 
illustrat1011s, place between car dboar ds held together with rubber bands. 
Paper clips should never be used. 

The approx imate position that illustrations bea r to the printed text should 
be indicated in the manuscript. This position is usually directly following 
the first reference to the illustra( on. 
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