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FIRE CONTROL NOTES -

A Quarterly Periodical Devoted to the

TECHNIQUE OF FOREST FIRE CONTROL

The value of this publication will be determined by what Federal,
State, and other public agencies, and private companies and individ-
uals contribute out of their experience and research. The types of
articles and notes that will be published will deal with fire research
or fire control management: Theory, relationships, prevention, equip-
ment, detection, communication, transportation, cooperation, planning,
organization, training, fire fighting, methods of reporting, and statisti-
cal systems. Space limitations require that articles be kept as brief
as the nature of the subject matter will permit.

FIRE CONTROL NOTES is issued by the Forest Service of the
United States Department of Agriculture, Washington, D. C. The
matter contained herein is published by the direction of the Secretary
of Agriculture as administrative information required for the proper
transaction of the public business. The periodical is printed with
the approval of the Bureau of the Budget as required by Rule 42 of
the Joint Committee on Printing.

Copies mzy be obtained from the Superintendent of Documents,
Government Printing Office, Washington 25, D. C, 15 cents a copy,
or by subscription at the rate ‘of 50 cents per year. Postage stamps
will not be accepted in payment.

Forest Service, Washington, D. C.
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SLASH PILING BY MACHINE ON THE SOUTH. -
ERN IDAHO FOREST PROTECTIVE DISTRICT

Art ROBERTS
State Fire Warden, Southern Idaho Fire Protective District

Since the spring of 1945, it has been possible for logging operators
on State and private lands in Idaho to contract their slash-disposal job
to the State forester at a more or less stable rate on a State-wide basis.
The law is written so that any job may be taken on its own merits,
but in practice, unless the job is exceptionally diflicult, it is taken at
the base rate. The actual disposal work is delegated to the State
fire warden on the district involved. On the Southern Idaho Forest
Protective District there is almost 100-percent cooperation under the
law. For this reason, it is possible to consider the problem on a dis-
trict-wide basis. Roughly, the area is broken into two units and each
job is considered with relationship to the large unit. Our use of ma-
chines has been pretty well confined to the northern unit which & _
braces the McCall-New Meadows-Council area.

For the most part the type is vellow pine, and on quite a lot of the
area the slope is gentle and the ground open. For this reason, we be-
cane interested during 1943 in operating a tractor or two on some of
our slash-disposal jobs. Some work had already been done along this
line elsewhere and we looked into the results obtained on some of
these jobs. Late in 1045 several fire wardens visited the Biles Coleman
Lumber Co. operation out of Omak, Wash., in a type very similar to
ours, where brush-piling tractors had been in use for two or three sea-
sons. The company was using D—4 caterpillar tractors with 60-inch
center and 20-inch track shoe equipped with a specially constructed
brush blade manufactured by the Isaacson Machine Works in Seattle,
Wash. It was enthusinstic about the results obtained with these ma-
chines and was using them on its entire operation.

Onur efforts to obtain machinery were redoubled and in Qctober 1946
we acquired two D—t caterpillar tractors through war surplus.  These
machines were in new coundition but were narrow gage (44-inch center
and 13-inch track shoe). They were equipped with La Plante-Choat
hydraulic angle dozers and double drum LaTourneaun winches with
fair-leads. Because of the lateness of the season no slash-disposal
work was done with these machines until the spring of 1947,

During the early spring, we had special blades manufactured to our
ss)eciﬁcation by the Catlow Transport Co. at Spokane, Wash. These
blades were built along the same general lines as the Isaacson blades
but with several modifications. In the first place, the blades were
made interchangeable with the angle dozer blades already on the ma-
chines. This was not the case with the Isaacson blade. ~ Second, we
extended the blade 10 inches on each end because of the narrowness of
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the machine.  This made the over-all width of the blade 109 inches
instead of the 89 inches of the angle dozer blade. The change made
little difference in the hook-up as the dozer arms readily move out an
mch from the A-frame and the connections were moved in 9 inches
from the ends of the bludes. The original arms and A-frame were
used. “The blade was held in place by the same three pins which held
rthe angle dozer. However, it was impossible to use the brush blade
in any but the straight blade position. A secondary brace from the
top of the brush blade to the back hole in the A-frame was tried bug
soon discarded as 1t was found to be superfluious. Slack in the hook-
up also made it very hard to keep this brace from breaking.

The blade was equipped with seven detachable teeth that gave 11
inches vertical clearance and point forward 10 inches from the perpen-
dicular.  Above the teeth the blade was solid for 20 inches and was then
a lattice-work affair to its over-all height of 50 inches. This open top
was left for greater visibility for the operator and to reduce the weight
of the blade, which even with this open work weighed approximately
300 pounds more than the angle dozer. One disadvantage of the
changeable blade arrangement and the hydraulic dozer is that the blade
is some 18 inches in the front of the nachine because the A-frame is
hung far enough ahead to clear the hydraulic pump. Another is
the weakness of the hydraulic hoses in work of this kind. These dis.
advantages are offset by the speed of change to angle dozer for fire
work and the ability of the h}x[lruulic dozer to exert pressurve down.

Work was started with one machine in June 1947, and one machine
was kept in the field during the entire season or until mid-X ovember.
The limitations of the machine soon became apparent. Because of
the narrow gage, it was unable to operate on slopes much over 20 per-
cent.  Rocky ground also stopped 1. No attempt was made to oper-

A D=4 eaterpillar tractor equipped with the 7-toothed brush biade.

MR P A L i e T




FIRE CONTROL NOTES i 3

&3} \"ieze

LA

The D— with the brush blade working in heavy slash.

afe in reprodnction stands although some tops were winched ont of
these places. As the seuson progressed, we worked our hand piling
and lopping crews closer to the machine and used the machine only
where it worked most efficiently. During 1943 both machines were
in the field from June until late October. Our greatest mechanical
difficulty was the vuinerability of the oil return hose to the hvdraulic
pump. This was compuratively safe from brush in front but limbs
und small stumps would get it from below and pull it off. Finally
guards which extend under the pump and hoses were devised and
bolted to the pump and radiator guards, This addition stopped our
trouble.

We intend, but have not yet made, a second revision in the nriginal
blade. This will be to make the lattice wovk solid divectly in front of
the radiator in order to further protect the machine. This will not
interfere with the visibility of the operator as he seldom looks directly
over the front anyway, but should serve to protect the sereen which
must be used over the radiator to keep it from fouling up with moss
and dust.  Experience indicates that the added weight will make little
difference, contrary to our original fears.

There are several advantages connected with handling brush with
these muachines. First, machine-made piles will burn much later -
than those made by hand because they are larger and tighter. Then,
quite a percentage of the windfall and top that would normally be left
on the ground gets into the pile. Not all this burns but the flash
fuel 1s no Jonger around it to give a bad time in the fire season. In
operating machines in piling, the ground is worked up, providing a
better seedbed. While this is not vital, as it is already pretty well
taken care of in present methods of “cat” logging, it still may he an
advantage. During 1948 quite a bit of lopping was done with. the
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4 FIRE CONTROL NOTES

machines. This lopping was quite satisfactory where there was in-
sufficient slash to make piles or where the debris was too scattered
to make it pay to put it together in piles. Lastly, machine piling is
much faster where it is possible and reduces the need for manpower,
that has not been readily available during the past few years.

On the Southern Idalo Forest Protective District job, the machines
are now used strictly as an integral part of the whole operation and
always in connection with men for the outlying areas, the reproduction
stands, and the steep or rocky places,

During the bad fire months, July, August, and early September,
the machines are kept on Jobs as centrally located as possible or as
close as possible to our arens of high hazard. The angle dozer blades
are kept on the job and the change from one blade to the other can be
made by two men in 5 to 10 minutes, The machines are transported
on & 6 by ¢ International 214- to 3-ton truck that 1s kept on the job
during the summer months.,  In the course of the operation the my--
chines are used to keep roads open to the jobs and so give freer access
Lo slash areas at far less cost than that by hand or by hiring it done
with contract machinery. As we have had two eASY SeasoNns since
we started our machine project, we have used them only rarely on fire
control but they are always ready and can be moved rapidly.

It is extremely difficult to estimute costs on am operation of this
kind, but in areas on which we have done all the work with the ma-
chines, our costs for a 109-percent piling job have run from 20 cents
to $1 per 1,000 feet board measure depenc{ing on the site, the tractor
operator, and the quality of the job done. When the machines are
used in conjunction with u handlopping operation, the costs, of course,
come down. It is our opinion, from 2 years' experience, that a 100- -
percent piling job cun be done, with a good operator and on the type
of terrain on which the machines cun operate, for about half the cost
of a hand job of the same quality.

The D-4 caterpillar tractor is a little small but we believe that the
ease of transport and the speed with which it can be made ready for
use on the fire Jine more than make up for this limitation. = The
operator must be efficient and must understand and take care of his
machine as the work is extremely hard on machinery.

More protection for the machine and operator are needed, and the
halrow gage on our machines materially limits the percentage of slope
upon which we can operate. The machines, however, justify them-
selves on the slash-disposal operation alone, but at the same time they
provide for fire control work a protection force which would not
otherwise be available. :




FOREST PROTECTION ADOPTS “BLITZ"
METHODS

Fraxcis M. Burks

Forest Area Supervisor, Wisconsin Conservation Department

With fire crews hard to recruit, rangers turned to mechanization.
Now 2 or 3 men do the work of 50.

Forest fire suppression in Wisconsin just isn't what it used to be!

Prior to and during the early thirties, a fire call meant the forest
ranger hustled his old “jalopy™ from the garage, hastily threw on an
armful of shovels, another of grub hoes or mattocks, a few back-pack
water cans, and a jug of drinking water, slammed the door, and was off
on his prearranged route to assemble his scattered fire crew of towns-
people and settlers. Then off to the scene of the smoke as rapidly as
the poor roads and trails of the day would permit.

In those days, persons residing in wild land areas expected to be— -
and usnally were—called to assist the ranger when smoke from a forest
fire rolled across the hovizon. Manpower was available in considerable
numbers and the economic conditions at the time were such that the
low fire fighter wages were sought by many.

Upon arrival at the fire, the ranger unloaded his crew, distributed
hand tools to each, and assigned them work at the burning edge of
the running fire. Slowly and laboriously they proceeded to bring the
fire under control. After the fire was knocked down, a control line
at the outside edge was usually hand dug to mineral soil, thus confin-
ing the fire. Following this the crew worked at mop up on the burn-
ing interior by watering down burning stumps, logs, and other for-
est debris or covering them with cold, damp, mineral soil.

Delay in assembling a crew, the slow method of control, and the
ever-present confusion when large numbers of persons are involved,
all contributed to increased numbers of major fires.

As small fires became large, the services of more fire fighters were
required.  Greater numbers of supervisory personnel were needed to
adequately apply the efforts of the fire fighters. Transportation to
and from the fire as well as providing meals becamne costly and difficult
to perform. Reconnaissance on the fire usually was accomplished by
cruisers and scouts. Communication was handled by runners. Fire
control practices and procedures of the day were the best possible but
certainly not adequate to confine the many fires which occurred to
small burned acreage.

The legal responsibility of a Wisconsin citizen to assist in forest
fire suppression has not changed but the forest protection division. of
the conservation department is making every effort to minimize its
need for large numbers of untrained, unskilled laborers for fire con-
trol purposes. The economic picture has changed so that it has be-
come increasingly difficult to hire individuals at the low fire fighter
wage when this means taking them from better pay employment.

5
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The present-duy trend is to hire small crews season
strategically near the hazard and high-risk areas,
plete short course in fire behavior and concrol pracrices, ontfit them
with equipment and machines especially designed to move rapidly to
any five area and quickly knock down wnd mop up ail fives when they
are small, send them back to their baze to stand by for the next fire call,

To accomplish this “blitz” method of control we have lute model
trucks outfitted with tool boxes. warer ranks. and power tale-off
pumps with which water may be applied to the fire edge from the
rawler type
which tow our
tablish control lines to
Tractors also ave equipped
at the hirning edge of o running fire
at the sae time control line plowing

ally, locate them
give them a com-

truck tank supply.  In addition we have small. Hartow, ¢
tractors, readily maneuverable in wild land areas.
middlebuster fire plows and thus rapidly es
mineral soil at the burning edge of the fire.
with water tanks and punps so th
may be cooled down with water
is done.

e
AR

Three-mun

Crews operating tractor wich  mididlebuster

blow and water-spray
equipluent,

Tractors and plows ure ensily

and quickly loaded on tilt-bed
trailers for over-the-road truns

portation hy towing hehind the larger
trucks.  Loading or unloading consumes it « niatter of secondls,

In addition to the machines mentioned. we now use small tractors
equipped with bulldozers, water-tank teailers ca pable of transporting
large volumes of wuter to fire areas, small portable pumpers with fire
hose lines to facilitate mop-up work, and M radio to provide com-
nmnications between ficld men and their headquarters or with other
gupervisory personnel on major fires.

For scouting and reconnaizsince work and to
suppression forces, we employ a skilled observer in our airplane. The
plane is radio equipped, making possible immedinte and positive com-
mtnication to fleld men below. With this arrangenient, proper ma- .

chines are assigned where most needed. The result is faster and bet-
ter control,

aid in directing ground

TSN L i




FIRE CONTROL NOTES 7

We have recently received our first 4-wheel-drive power wagon
trucks. These vehicles are capable of moving over terrain which
heretofore has been inaccessible to other trucks. 'We believe that with
these trucks we can offer speedier fire control to isolated areas and
also when road conditions are poor. They will be outfitted with water
tanks and take-off pumps so that a small crew may take suppression
action on fires.

In every instance, we consider chiefly apparatus which can be
efficiently operated by a small crew. Our tractor and plow units can
each establish as much control line as 50 men using hand tools in the
same time interval. Our blitz water tanker units can apply water to
equal the efforts of 50 men using back-pack cans for knocking down
the burning edge of a running fire.

It is not uncommon for a crew of two or three men to proceed to
the scene of n fire as the initial attack crew, rapidly suppress the fire,
and return to their station without employing any emergency assist-
ance. Delays in collecting large numbers of workers are eliminated
in this method of attack.

During the 1947 fire season, 54 of 239 fires in one of the 4 existing
forest protection areas were suppressed entirely by ranger crews with-
out the aid of hired labor. 811 the remaining 185 fires, a total of
(24 men, or an average of 3.3 men per fire, were hired to assist in
actual suppression work. On many of these fires, men were hired
only to patrol the burn after the running fire had been stopped.

ur fire action plan schedules how apparatus, machines, and super-
visory personnel will move to any major fire area. Equipment of
the particnlar fire district will be called first and that in adjacent
districts or from our Tomahawk headquarters will follow if needed.
Within a short interval our airplane is available for aerial reconnais-
sance and observation work, and radio communication can be func-
tioning to all parts of the fire.

This trend toward fighting forest fires with mechanical devices
will not, in fact cannot, completely eliminate our future need for the
services of emergency fire wardens, key cooperators, and numbers
of fre fighters on major fires. Our suppression commitments are so
widespread that machines will never be able to entirely replace our
manpower needs.

Your Wisconsin forest fire control program is in the hands of a fast-
charging, hard-hitting group of rangers and their aides. An occa-
sional fire may become temporarily cut of control and burn over an
appreciable acreage of valuable forest prowth but by far the most
fires will be put out before the general public knows they exist.

825090—19
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THE RATE OF SPREAD—FUEL DENSITY
RELATIONSHIP |

’ W. S. Davis
Forester, Region 2, U. 8. Forest Service

During a recent consideration of the value of fuel reduction as Ay
- fire control tool in the Rocky Mountain Region, a question was raised
as to whether the density of fuel had any effect on the rate of spread
of grass fires. The relationship between the rate of spread and factors
such as wind, fuel moisture, relative humidity, and topography has
of course been reasonably well established by earlier experiments; but
no data could be found covering the problem in question. Casual ob-
servations of the behavior of prairie fires had created in some the
belief that a fire would roll through sparse grass with the same ve-
locity it attained in denser stands, although admittedly with a lesser
intensity ; whereas others held that a reduction in fire Intensity would.
also lead to a slower rate of spread. To settle this Interesting dif-
ference of opinion, it was decided to conduct some controlled burning
on the Nebraska National Forest, where the rolling sand hill grass-
lands provide a good continuity of fornge conditions. : .

Possibly the reason for the lnck of data on the relationshi between
fuel density and the rate of fire spread lies in the fact thai there IS no
convenient yardstick for measuring fuel density. Ip the N ebraska
experiment it was decided to use the forage utilization of variously
stocked range allotments as such g yardstick, .

Two adjacent grazing allotments were then selected in gently rolling
terrain. One showed an average forage utilization of 0.6 animal
months per acre; the other was stocked only half as heavily. These
two allotments were separated by a drift fence and a ma rked chunge
In vegetation density was indicated on the fence line.

The forage consisted of g well-cured mixture of the Tollowing:

Turkeyfoot (sandhill bunehgrass)______.______ Andropogon hatlii

Dropseedn e ___________Z TTTTTTTTTTII Sporobolus sp,

Pruirie sandgrass (sand reed grass) _______ _________ Calamaritfa longifolia
Lovezvass . I Eragrostiy trichodey
Sedg

________________________ Carex sp.
______________________________________ - Boutelowa hirsuta

Parallel plots, 500 feet in length and 100 feet wide, were established
on each side of the fence and surrounded by adequate firebreaks.

The test was conducted in November. Some variance in tempera-
ture and relative homidity was noted, but the wind held at g steady
16 miles per hour thronghont.  The fires were allowed to run with the
wind, and were set so that the lightly grazed and heavily grazed plots

burned simultaneously, affording a good comparison. Stop-watcl

readings were taken on the rate of advance of the head of the fire in
each plot. Since thermocouples were not available, the intensity of
the fire was gaged by measuring the average height of the flames,

8
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Portion of test area. Utilization: approximately 0.6 animal months per acre
on left; approximately 0.3 animal months per acre on the right.

Finally, the fire was allowed to run with the wind from the lightly
arazed to the heavily grazed avea, in order to discover whether a rolling
fire would be affected by thinner fuel.

All tests showed conclusively that the reduction of fuel density has
a marked effect on both the rate of spread and the intensity of grass
fires. Specifienlly, the averuge results were as follows:

Frontol adrance  Intensity of{:[rc
of fire (feet per  (arerage heigh! of

Arca: second) flamey in feel)
Lightly grazed (0.3 animal months per acre) . __ 1. 536
More heavily grazed {0.6 animal months per
Y ) PR G 53 1

Under the test eonditions, in other words, the residual density of grass
as represented by a utilization of 0.3 animal months per acre will allow
potential fires to advance three times as fast and with five tines the
uitensity of fires in areas that have been grazed twice as heavily.

The result of the test is further proof that the principle of fuel
veduction is sound, from a suppression standpoint. This finding of
course, does not alter established Forest Service policy of managing the
rznge primarily in accordance with the needs of the soil and vegetation
rather than as u means of reducing fuel hazards.
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THE SUMMERFIELD V.SCRAPER—A FIRE LINE
BUILDER FOR OPEN PINE FOREST

J. .A.. EGAE—
District Runger, Coconino National Forest

On the Long Valley District of the Coconino there are 175 fres u year
(L0-year average). Tt is not unusual for a single storm to start 20
to 30 fires. Under these circumstances anything that will increase
the efficiency of a fire guard is mighty valuable. ~ The V-scraper, de-
veloped by General District Assistant Henry Summerfield, is just
such a piece of equipment. Under ideal conditions a fireman with a
combination fire tool can build about 10 chains of fire line per hour,
Under the same conditions (anywhere that a pickup can go) the
V-scraper behind a pickup with a four-speed transmission will build
2 miles of fire line per hour. '

When the fireman arrives at the fire he unloads the scraper, hooks
it to his bumper or trailer hiteh, throws on a few boulders or a dozen
shovels of dirt, and starts around the five making a 30-inch fire line as
he goes. On rocky ground or where there 15 reproduction there will
be u few skips in the fire line. One man with a combination fire tool
can complete the line where the scraper skips—or if the fireman is

ilone he will have to stop occastonally and check the line to gee that it
is clean—down to mineral soil.

Bottom view of V-seraper, showing construction ; and V-scrape
10

r in action.
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Just how many fires, that might have become large, have been kept
small by the V-scraper would be hard to guess; but it is safe to say that
ench year two or three potential class D fires have been kept down to
B or C size and a dozen potential class B's remained as class A’s. The
savings on this one district can be estimated at several thousand dollars
a year.

Xl‘he few materials needed to build one of these scrapers are one
used 6-foot grader blade, 4 feet of 1-inch angle iron, a 30-inch square
of old roofing tin or galvanized iron, one 34- by 6-inch carriage bolt,
nine 34- by 1-inch carriage bolts, 6 feet of %- or ¥-inch chain.” Place
the grader blade in a vice about 6 inches from the middle and heat
the middle with an acetylene torch. Iave a second man pull the end
of the blade around to form a V with the ends about 30 inches apart.
Holes can be drilled or buimed in the angle iron (to fit the holes
that are already in the grader blade) and punched in the tin. At-
tach the chain low inside the scraper so that it pulls over the top of
the point of the V and keeps the front of the scraper in the ground.

The accompanying photograph of the bottom of the scraper gives
enough details so that one can be built without difficulty.

Reverse Flow Fan for Fire Plow Tractors.—On the Francis Mavion National
Forest we have always been bothered with our fire plow tractors vunning hot
becauvse of radiators clogging up with debris. Dry pine needles, leaves, and grass
are sucked against the front of the radiator despite any kind of supplemental
screen that we have been able to devise. Air circulation through the radiator
can be retarded encugh after only 2 or 3 hours of plowing fire line to make the
motor overheat, whenever the weather is warm and dry. It is hard work to
clean trash out of a radiator, especially on the fire line.

Ranger John T. Koen wanted to try a reverse flow fan. A number of tractor
operators and salesmen insisted that a reverse fan would wnot circulate encugh
air to keep the motor operating cool. Nevertheless, we bought one for an In-
ternational TD-9 in March 1948 for 35.60.

Although we have not had any fires on extremely hot and dry days since
then to give it the “acid” test, we have uzed this tractor with reverse flow
fan enough on prescribed burning to make us think we have solved our problem.
The fan seems to push enough air through the radiator to keep it cool. The
motor has not overheated. There iz no clogging by debris on the radiator on
the fan side. Whether the moetor hood sides are on or off makes no apparent
difference in air circulation or resulting heat of the motor.—C. 8. Herricx, Jn.,
Assistant Forest Supervisor, Seuth Caroling National Forests. {(Reversed fans
on tracrors have also been used suecessfully in several instances in western
regions.—Ed.)
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VERTICAL WIND CURRENTS AND FIRE
BEHAVIOR

Joux S. Crospy
Forester, Lake States Forest Ezperiment Station?

Forest fires are known to behave in 2 variety of ways, sometimes in
quite unexpected ways, Prompt suppression requires that the fire
boss, in estimating the probabilities of control within the allowable.
period, consider factors affecting the behavior of the fire as well as
those fixed by the site, .

The important variables not determined by the specific location
are the weather factors, primarily moisture and wind. Estimates of |
fuel moisture and winds are made on the basis of weather forecasts,
or through a knowledge of normal daily variation and past experi-
ence based on observation of weather reactions in the Ioca&ity. Often
the weather forecast must be interpreted in terms of local topography,
or proximity to large water bodies, so personal observation may be
invaluable,

Although fuel moisture is an important factor, the purpose of this
paper is to point out certain wind features, particularly those in which
vertical currents are concerned, and to present a few general rules for
recognizing the probability of their existence. On the ground, the
best, information available about wind is its surface velocity and di-
rection, both of which may be constantly changing, whereas little
if anything is known of the action of the wind above the immediate
surface and which may have considerable effect on the fire.

Wind is air in motion. The direction of motion taken is almost un-
limited. Near the ground the wind customarily blows in gusts and
lulls, seldom as a steady even flow. Because it cannot be seen, it can

.only be noted by its effect on various objects, and hence it is difficult to
obtain a complete picture of the variations that characterize air flow.
Watehing the drift of smoke is one way to observe its motion; this
is like observing somewhat similar currents in a river. Both water
and air are fluid, though water is more limited in its freedom of mo-
tion. The water swirls around and over rocks, makes eddies around
land projections, and tumbles over falls, Tt exhibits motion in many
directions besides down stream. Likewise, air moves in a turbulent
fashion near the ground while still following a general course.

The general flow of air is determined b’y the air pressure gradient
and is modified by the effect of the earth’s rotation and the friction
caused by the passage of the air over the earth’s surface. The direc-
tion becomes clockwize around high pressure centers with a slight
drift outward, and eounterclockwise around low pressure centers
with a slight drift towards lowest pressure. At any fixed location

' Maintained at the University farm, St. Paunl 1, Minn,,
the University of Minnesota,
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the wind direction changes as the pressure systems migrate and take
up new positions in respect to that point. '

Many reactions are superimposed on the flow of air, particularly
near the ground, to modify the pressure flow. Aloft the wind is
stronger, and more steady, being changed only by strong reactions.

Up and down air currents may exist in the lower atmosphere in a
great variety of intensities and steepness of rise or fall. Small eddies
in a light wind may be only a few feet in depth, whereas strong con-

vection currents may extend several miles into the atmosphere, or

the gentle lift caused by a warm front may amount to 10 feet in a
mile, but extend over 1,000 miles.

At ground level the wind tends to parallel the surface; that is to
say, because the wind cannot penetrate or go through the solid earth,
its larger up and down currents must change to a motion along the
surface on reaching the surface, though the direction may be variable,
and small eddies st1ll persist.

Sustained vertical motion of the air is more prominent at some
distance above the surface where, of course, it is more difficult to ob-
serve. When a vertical motion, such as an eddy or convection cur-
rent, is superimposed on the existing wind, the result is alternately to
speed up and slow down the wind making it gusty and stronger.

The stronger the horizontal wind, the more turbulent 1t becomes
in its passage over a rough surface, thus creating stronger eddies and
more gustiness with frequent changes in direction. Turbulent, gusty
winds affect fire behavior by fanning the fire in spurts from varying
directions, and by carrying heat and embers to fresh fuels.

The motion of the air is also strongly affected by the heat it gains
from the earth on sunny days. Air in contact with the ground then,
because of the additional heat, becomes lighter than air above and
tends to rise. The rising warm air sets up convection currents. A
forest fire also sets up such currents locally because of the intense
heating of the air by the fire.

The earth’s surface is not uniformly heated. Water surfaces are
cooler than land, and forested land cooler than exposed soil or rocks,
g0 the surface air is not of uniform temperature. Warmed air tends to
rise in streams usually localized over the warmer areas, or hills may
help to start the warm air upward.

Down-drafts occur as complements to up-drafts. Both currents -
have their effect on a forest fire. While an up-draft in a favorable
atmosphere has the effect of pulling on the rising smoke column, thus
increasing the air feeding into the fire, the down-draft increuases the
surface wind velocity, making it more gusty and turbulent.

Once started, convection currents may be accentnated or depressed
by the atmosphere, depending on its condition of stability. If
stable conditions exist {where the temperature decrease with elevation
in the atmosphere is slight) the convection currents will be damped.
However, in relatively unstable air {where decrease of temperature
with elevation is great) convection currents are increased In speed
and depth, Convection currents sometimes rise to 8 or 10 miles in
the atmosphere and develop great verticul velocities.

With night-time cooling, the air is stabilized at low levels, and the
convection currents subside. This change is a part of the daily vari-
ation in stability. In fiat country the wind then dies down. In
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mountainous country the wind stops flowing up-slope and begins to
flow dewn-slope. Along larger water bodies the daytime landward
breeze changes at night to a seaward breeze. These changes are
normal only when the pressure gradient is weqlk,

The stability of the air layers both near the surface and alof
greatly influences fire behavior. Very large fires generate intense
heat and may enable the heated air to penetrate moclerately stable
layers and join or set up vertical currents aloft, thus giving a new
impetus to the fire, causing it to flare up unexpectedly,” A study of
large fires in relation to air stability conditions aloft might throw
new light on unexpected fire behavior, and provide a new tool for
better forecasting fire behavior.

When there is marked air stability even during the daytime, the
height to which convection currents may rise is of little consequence,
and the diurnal variation in wind is not mmportant. Thus, a strong
daytime wind may not die down much at night because it is driven by
the pressure gradient alone, and it will decrease only as the pressure
gradient decreases. ]

These considerations are useful only insofar as one is able to plan
for them and hence a few very general rules may be helptul.

While the actual stability of the air and the pressure gradient are
basic, they are not subject to convenient observation at o fire. In.
directly, however, the condition of stability shows itself in several
ways,

Cloud formations—Cumulus type clouds are always an indication
of rising air currents, and often indirectly of mstability. In moun-
tainous country, the rising currents may be ‘due to lift over a ridge,
while in level country it is almost always a result of convection it
not associated with a front. For these clouds to form there must be
sufficient water vapor present in the rising air o that it is cooled to
tts saturation point before the ift ceases. If the cloud buses are low
it is an indication of abundant moisture ; 1f high, water vapor is scarce,
This condition is indicated at the ground surface by high or low rel-
ative humidity respectively, The height of the cloud taps indicate
the height to which the convection currents extend, and show also
the staﬁility of the air as the currents do not penetrate stable air
layers. Flat-topped cumulus clouds, therefore, indicate stability aloft.

Often, however, vertical currents exist without formation of cumu.
lus clouds as the water vapor content is so low thut it cannot be carried
high enough to condense. Under such conditions, when the sky is
mostly clear, evaporation is speeded, resulting in faster drying of
fuels, :

When relative humidity is low and temperature high, strong cur-
rents may exist to considerable elevations without clonds forming.
A further check can be made by watching the rise of temperature
during the morning. A sharp rise early that flattens out and remains
high substantiates the prospect of deep vertical currents, assuming
nearly clear skies. Small whirlwinds or dust devils also indicate
unstable conditions, though they may exist only near the surface.,

Thunderstorms and very large cumulus clouds indicate instability
extending to great heights with strong vertical currents. Thunder-
storms with high buses may be dry storms, that, Is, the rain evaporates
into the air before it reaches the ground, and hence lightning strikes
are more dangerous,
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Stratiform clouds (fog-like clouds or layer clouds) indicate stable
condztions at least at the level of the clouds though stratocumulus
may often form in turbulent surface air even though the turbulence
is shallow. In general, the lower the stratus clouds, if they persist,
the more stable the air, and the less possibility of vertical currents.
Low stratus clouds in the morning, however, often are a better indi-
cation of good moisture conditions than of continued stability during
the day for they may have formed in a shallow layer of stable air
that will rapidly change to an unstable layer during the heat of the
day. : '

%’z’sibz’li:‘.y.—Good visibility is often a sign of unstable air in which
vertical currents may develop. In unstable air the impurities are
carried aloft and away, while stable air traps impurities and holds -
them in a shallow layer of air,

Air mass.—Cool air masses following cold fronts during the fire
season east of the Rockies tend to rapidly develop instability in pass-
ing over warmer areas. This instability at first is not deep, but in-
creases with time. The cool air is also dry air, and visibility is good.
It is usually recognized as coming in with fresh northerly winds.

Winds—Gusty winds with a noticeable decrease in velocity at even-
ing indicate the possibility of strong convection currents during the
day. Turbulence and gustiness are more readily started in unstable
air.  Such gusty winds usually are accompanied by frequent changes
m direction. The direction may vary through 45 or more degrees
rapidly, back and forth, or more moderately within periods of an
hour or so. '
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HOUSING REMOTES FOR VHF RADIO

NortH Paciric Reciox

U. 8. Forest Service

Postwar expansion in the use of r

adio in the North Pacific Region
developed a need for mexpensive h

ousing in which to mount radio
point of operation.

equipnient located remotely from its

Most of our new radio equipment is in the very high frequency
(VHF) range (30 to 40 megacyeles) which is quite line-of-sight in ifs
propagation. Many of the headquarters in which we wish to set up
radios are down in holes or otherwise shielded by terrain so as to be il
suited to good transmission or reception of VHF signals. This diffi-
culty may be overcome by setting up the radio antenna, transmitter,
and receiver on a convenient high point and operating the station from
the headquarters it serves over a pair of telephone wires, -

Radio equipment of the kind used for headquarters stations usually
comes in a vertical floor mounted eabinet about 24 by 24 by 74 inches
with doors for servicing on both front and baek. We decided that the
housing need be no more than is liecess

ary to protect this equipment
adequately from the weather and vandalism.  We also required thar
the housing be semiportable for ease of installation and to comply with

regulations governing installations on leased or other nongovernment

Iand. The building also had to be cheap and require a minimum of
maintenance.

Out of these specifications our shop personnel and radio engineer

developed a welded steel building approximately 3 by 3by 614 feet with
arched roof and with doors on two sides opposite the doors of the radio
cabinet which it houses. One-quarter inch stecl plate is used for the
bottom, arched roof, and two sides of the building. The remaining
two sides are composed largely of watertight steel doors salvaged from
the deck houses of scrapped ships.  Air inlets are provided low down
in the two sides and a thermostatically controlled exhaust fan mounted
in the overhead. A receptacle for receiving the 1l%-inch pipe that
supports the antenna is welded onto the roof. Angle iron flanges are
welded to the bottom and drilled to receive hold-down bolts for mount-
ing on a concrete slab or other convenient foundation.

The entire structure welghs about 1,100 pounds and can be carried in
the back of a pickup truck, Gtilizing the ships’ doors at junk prices
of $7.50 each, the houses cost 3242 complete with exhaust fan, thermo-
stat. and 18 feet of 1%-inch pipe for antenna support. They could
be fabricated by any small welding and metal shop at that price if

conventent to a shipyard wrecking area where the doors can be
obtained.

16




HAULING CONSTRUCTION MATERIALS FOR
LOOKOUT TOWERS BY HELICOPTER

Masox B. Bruce, dssistant Supervisor, and Cart H. Crawrorp,
Forest Engineer, White Mountain National Forest.

The White Mountain National Forest had the problem of transport-
Ing some 26,000 pounds of building materials and equipment to a new
tower location on Mount Pequawket (elevation 3,268 feet) near Con-
way, N. H. The job involved building a 314-mtle tractor road to within
a half mile of the summit and then back-packing the materials from
there to the top, the summit of Pequawket being so ledgy as to make
the use of horses or tractors impractical. Lack of cover and lugh winds
keep the snow pretty well blown from the ledges and make the use of
@ snow road to the top out of the question. “After eareful study, it
was estimated that the transportation job couid be done for $3.,033.

It was decided to investigate the possibility of hauling the mate-
rials to the summit by helicopter. The ditference in elevation between
the nearest roadside clearing and the point of delivery was 2,500 feet;
airline distance wus 234 miles, The material to be hauled varied in
nature from treated timbers 2 inches by 10 inches by 20 feet, to metal
window casings measuring about 3 by 4 feet, and bulky cartons of
insulating bats measuring some 2 by 4 by 4 feet. A quantity of sand
and cement was also included.

Bids were solicited from_ all known helicopter owners in the New
England area. New England Helicopter Service, Inc., of Hillsgrove,
R. 1., agreed to do the job at a uniform rate of 9 cents per pound, which
brought the cost of transportation to $2,372.49 for 26,361 pounds,
Loading and unloading were done by Forest Service personnel under
the direction of the pilot.

Two helicopters were used, Bell models 47B (1947) and 47D (1948).
Euach was equipped with two tubular aluminum crosspietes attached
to the landing-gear supports. Lumber and other long and bulky
material were secured firmly to these cross members. Items smailer in
over-all size were carried in the cab. There was no sigmificant differ-
ence in the results obtained from the two models used.

A small field, less than a quarter of an acre in size, was ample for a
loading point. For a landing point on the top of the monntain, it was
necessary to level off an area roughly 25 feet square with small stones
and dirt. The particular helicopters being used had no wheel brakes
and could not land on sloping surfaces. No clearing of trees or brush
was necessary since the mountaintop was barven.

Loads varied from 250 to 425 pounds, depending upon temperature
and wind. Carrying capacity Increases as temperature drops, and
winds up to 40 miles per hour have a definite favorable effect. Average
loads; exclusive of pilot, were 300 pounds. A louding crew of two men

17y
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Loading crew in operation.

Lumber was secured with «

SIS ;o small materials
were carried inside,
at the foot of the mounrain sorted. w

eighed, and bundled the materials,
An mnloading erew of two men

at the top detached the loads and
stored them.  These were the minimum size crews necessny at each
point. - At thnes, they were hapd pressed to keep up with the flow of
naterials,
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During the best day of operation, an $14-hour day, 13,000 pounds

were carried by the Model 47D. Round trips, including loading and
unloading, averaged about 12 minutes each. Several individual loads
were completed in as little as Sminutes each. Extra help was necessary
in loading and unloading during this day.

Some unusual cost was involved by the New England Helicopter
Service, Inc. The carrying cross members were fabricated for this
particular job and experimental expense was entailed in their develop-
ment. The Helicopter Service had to carry on rather time-consuming
negotiations and tests with the C. A. A. and their insurance company
before permission could be obtained to go ahead with the operation.

Ofticials of the Helicopter Service reported the operation to be a
practical one and indicated active interest in bidding upon similar
jobs. This was the first operution the councern hac attempted in
nountainous country.

The results of the project indicate that helicopters are practical for
transporting certain types of construction material and equipment
to pomts made inaccessible by elevation and lack of roads, Their
use should be given serious consideration in planning transportation
ro such locations.

.

Aerial Fire Detection,—During the last week in August and the tirst week of
September 1043, a series of dry lighting storms oveurred on the Poudre District
of the Roosevelt National Forest in Coloradn., Five fires. the forerunnets of 12
in a §-day period. had been started. These had been located by lookouts or by
local people and were in all stages of being suppressed.

On August 31 the lookout on West White Pine Mountain spotted what he thought
was a smoke in the vieinity of Crystal Mouniain. Local ranchers were imme-
diately dispatched to the urea but could not locate the fire. On September 1, I
hired a plane from a local air service eompany to fy over the area in an endeavor
to locate the lost fire. Upon approaching the locality where the sinoke had been
seen, we ran into another dry lightning storm. The air became exceedingly
rough and we were forced to elimb to an altitude of 13,500 feet.

While we were fiying at this altitude. in the Luscombe two-place plane, a bolc
of lightning seemed to flash past, and almost immediately we saw a litrge bail of
white smoke puff up from a ridge top south of Crystal Mountain, Linmediately
following this smoke a tree hurst into flame. The plane was not eqnipped with
a radio £0 upon determining the exact location of the strike. we hended for the
alrport near Fort Collins, Thirteen minutes after the strike had ocenrred it was
reported to the supervisor's office and siuppression action was immediately
started. The fire was leld to an area of approximately 50 square teet,

The area in which the strike nceurred wias only indirectly visible from the
nearest lookout tower 6 miles distant, and the lookout fuiled to see the smoke
until long nfter suppression action was started. The use of a plans in this case
quite likely prevented the fire from developing into a mueh lnrger one, since fire
danger was high.

In arens where a regulur air deteetion s¥stew IS not set up or justified, a short
patrol after each dry lightning storm may well be worth the cost.—Howarp W.
STAGELMAN, Forester, Ronsevelt National Forest.
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MOBILE REFERENCE MAP

Eb. J. Satrrusure
District Ranger, Los Pudres National F vrest

Need for a readily accessible mu p for veference when lenrning a new
district led to the use of a map anounted on a window blind above the
windshield on a pickup. The arrangement proved so handy that the
writer has used one for abour 8 Years, transterving it from ear to car,
and putting on new maps when changes of station made it necessary.
Time saved at intersections has been considerable, and the map has
proved of value for follow-up dizpatching while enroute to a fire.

The cost of the blind is necligible: installation is easy. bnt must
differ slightly for each type of vehicle. The regular brackets fup-
nished with the blind worlk very well Tt is nsually possible to nse
two of the machine screws holding the windshield channel to hold the
forward edge, and a conple of metal screws to hold the rear edge of
the brackets.” When the blind is in place it s well to squeeze the
Lracket together <o the bling won't innp onr,  Leave the stick at the
bottom of the blind longer. o the blind can't acctdentaily unroll and
spin. Gluing the map to the blimd is not hecessary.  To install the
map on the blind. wnrolt both, place the map on top of the blind and
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roll snugly together. Fasten the bottom edge with scotch tape and
staples, then unroll and fasten the top similarly. Do not fasten the
sides. Tension when pulling the map down keeps the map sinooth and
straight, and the blind prevents the light from shining through.

- We plan this year to equip all tankers with water maps showing the
location of all water supply sources, together with the anmount, and
method of drawing water. ~"All routes of travel wil] be shown, includ-
ing accessible ridge tops. Al Patrolmen will be equipped with human

use maps showing points of public contacts and types of hazards
present.

Accident Experience of Smoke Jumpers, Region 1, 1948.—Clyde Blake, safety .
officer for Region 1, reports that 14> jumpers completed training and 7453 junips
were made, 580 training, 164 on 41 fives. and 14 on rescue nrission. Only 3 dis-
abling injuries occurved. Two of these, a sprained foot and a sprained back,
were the results of hard parachute landings; the third, a braken leg in a felling
aceident.

Accident Experience of Smoke Jumpers, Region 4, 1948.—3 report of the acei-
dent experience of sioke Jumpers at 2 basges, McCall and Boize, revenled that
in 300 jumps by 63 jumpers only 3 aceldents oceurred.  Two of these were minor
Jumping aceidenrs Involving no lest time that occurred during training Jumps,
The third, resulting in broken benes, happened during o jump to a fire and
canged a loss of 144 man-days.  Statlstics were given fur age groups as follows :

Age: Jumpers  Jumps  Accidents
24andunder. ____ o ______.__________ .. 403 3
WDy 13 80 a
30-34_ ... oL 2 10 0
dandover __.________ ___ I T TTTTTTmTee 1 7 0

One of the minor aecidents vecurred to a jumper weighing less than 150 pounds ;
the nther two, to Inmpers weighing more than 150 pounds, At the McCill base
there were also nine minor accidents such as ax and saw clits and bruises. Two
of these occurred in fire suppression work, the others on project worl.,

Safer Single Edge Brush Hooks.—Marvin D, Honver of the Southeastern Forest
Experiment Station, in a good suggestlon on single edge hrush hooks sys, “Very
little or no cutting ean be done with the extreme point of the biade or the heel,
and these edges become very sharp with répeated filing of the blade, At
the sume time these are the paris of a blade most likely to cut men, We huve
dulled about one-half inch buek from the point and rounded and duiled the heel,

“In aetnal use the workers found no objection to this change and we all
believe it is much safer.”

The Forest Service specitication for single edge brush hook. revised in 1947,
includes this safety provision.
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STRIP MAP FOR USE IN OBSERVATION PLANE

T. A. PetTiorEw
Control Dispatcher, T'rinity National Forest

For 3 years the T rinity Forest has been u
observation while scouting fires, etc. They are prepared from 14-inch
scale forest maps and have been found convenient and serviceable.
The instructions for cutting, folding, and mounting should be followed
step by step.

1. Mark off map vertically into three strips with the center strip 1
inch wider than the combined widths of the outside strips. The out.
side strips should be same size. Make these marks solid lines, as they
will be cut later; number the lines 1 and 2 as on the accompanying
drawing.

2. Draw three vertical broken lines through the center section
dividing it into fourths, number lines 3, 4, and 5; later the map will
be folded on the broken lines.

3. Draw a vertical broken line through each of the outside strips,
one-fourth inch off center toward the outside of the map. These lines
will be numbered 6 and 7. This operation compleies the vertical di-
vision of the map.

4. Measure the distance from the first horizontal line above the
range numbers at the bottom of the map to the top of the map and
divide into three equal sections by drawing two solid horizontal lines
between vertical lines 1 and 2 and from lines 6 and 7 to the edges of
the map. Complete these lines by drawing broken lines from verticul
lines6toland2to7. These lines are nunﬁjered 8and 9.

5. The map will be cut into nine sections so at this time letter the
sections; the cuts will be made on lines 1, 2, 8 9. Starting at the
upper left corner letter the sections A through I.

6. Divide each of the first two horizontal tiers of sections, A, B, C
and D, E, F, with a broken horizontal line in the center of the sections.

Number these lines 10 and 11.

7. Draw a broken horizontal line through the bottom tier of sections,
G, H, I, halfway between the line above the range numbers and the

top of the section. This is line number 19 This completes the
marking of the map,

8. Cut the map on vertical lines 1 and 2. )
9. Remove the center strip of the map; slide the two outside pleces

together and join by using a strip of 1-inch linen tape on the back
of the map.

10. With the face of the map up, fold the edges of the map up on
lines 6 and 7.

11. Cut the solid portions of lines 8 and 9 on the two outside strips
and also on the center stri

12. Take the outside strips which have been fastened together and
fold up on lines 10, 11, and 12, and fold back on lines 8 and 9.
22

sing strip maps in plane
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13. Using a manila folder for 2 cover, open the folder and place the
outside strips with horizontal line 10 on the fold of the manila folder.
Take four pieces of 1-inch linen tape, 7 inches long, fold them 214
inches from the end, and stick the glued sides together. This is done
to prevent this part of the tape from sticking later. Fasten the ex-
posed glued edges to the back of the map between lines 6 and 7. Make
sure line 10 is parallel to the foid of the cover and staple the top end
of the four pieces of linen tape to the folder.
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Method of marking, cutting, and folding map in preparing strip map; cut on solid
lines, fold on broken lines,

14. Place line 12 of the outside strips over the fold in the folder

:.fmldl staple the bottom edge of the map between lines 6 and 7 to the
older,

15. Fold the bottom sections of map attached to the folder to ex-
pose sections A and C. Unfold these sections to their full width.

16. Take section B and with it folded up on line 4 lay this fold on
the joint of lines 1 and 2 and fasten it in place with a strip of trans-
parent scotch tape along the entire length of the joined edge. Now
fold this section to the other side and run a strip of tape on as before.

17. Now fold the edges of sections A, B, and C up on lines 6 and 7
and back on lines 3 and 5 and open at line 4. Now fold up on line 10
to expose sections D and F.

18. Insert section E using the same method as applied for section B.

19. Fold up on line 11 and insert section H. Fold up on line 12
and this completes the operation,
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FIELD EMERGENCY SERVICE RAMPS FOR
VERHICLES

L. K. Gagrpxer

Inspector of Enginecring Egvipment and Materials, Region 5, U. S,
“orest Seirvice

In fire camps and other temporary work eamps. it is diftreult to
properly service those types of vehicles, such as sedans and pickups,
which have limited ground clearance.  The serviceman is forced to
work at complete disadvantage aud the quality of service performed
is expectedly madequate. To facilitate the lubricating of vehicles
Region 5 has developed portable service ramps. )

CEEORLY T

Ihinp and sted o nse.

These ramps. upon which one end of the vehicle can be driven, will
provide adequate ground clearance,  Raising one end of the vehicle
18 inches permits freedom of movement and greater accessibility to
all the under parts,

T nse, the rmps are ser up in the most snitable location. pretferably
level, hard ground, and spaced in aceordance with the tread width of
the velicle, Lither end of the vehicle can then he run upon them.
Wheel stops prevent dverrun and wide bases of the stands atford sta-
bility to prevent overbalnnce or upszet.  After one end of the vehicle
ts in position on the stunds, the incline ramp can be temporarily re-
moved to permit inerensed accessibility.

As a safery precaution, placement of blocks under the wheels on the
ground is recommended to prevent possible rolling of the vehicle.

24
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Portable emergency service ramp and stand.

The ramps are made in pairs, each consisting of a substantial stand
and detachable incline ramp, forming a compact unit during trans-
portation when not in use. Although purposelly designed of light ma-
terials for portability, structural strength is adequate and safe for all
ordinary purposes up to and including the front end of sn unloaded
1%-ton stakeside. No attempt has been made in the design to accom-
modate dual wheels. Tlie rear portion of a truck has suficient clegr-
ance and exposal of parts to present no problem of nceessibility.

In most instances, the ramps are set up alongside a luber unit.” Serv-
ice of a concentration of vehicles can be greatly facilitated with such
& combination,

The ramps were originally devised for lubrication purposes, but it
has been found that considerable advantage is offered for repair pur-
poses, or for any reason the extra clearance is desired.




THE BOWER CAVE FIRE
Loy R. Tuosras

Fire Control Officer, Sequoiq National Forest

The Bower Cave Fire of August 13, 1947,
of the Stanislaus Nationa] Forest is being rev

ugust is a most dangerous fire month in this area. The weather
is normally hot, fuel mofsture js low, and rapid spread of fires can gl-
ways be expected. At the time of this fire normal weather condj-

tions prevailed throughout the district and no impor
were forecast. It is estimated that, :
miles per hour blowing at the fire when the first cres .
Increased in velocity during the day but never blew hard. There is
a normal downdraft ot night with increase in humidity.
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Bower Cave, a former resort, is located near the old Coulterville-
Yosemite road where the road crosses the North Fork of the Merced
River. "The ridge between Bower Cave and McCauley ranch and .
Scott Ridge to the north of the river have moderate to steep slopes
" and are covered with scattered ponderosa pine and black oak with a
heavy ground cover of manzanita and serub oak. Elevation ranged
from 2,350 feet at Bower Cave to 8,400 at the higher reaches of the
fire perimeter. The sets were on a grassy, pine-oak flat with the
steeper slopes and heavier cover just to the north.

For many years there has been an incendiary problem on this part
of the ranger district. Sets are always in high hazard types; and sev-
eral severe fires have been the result. This fire appeared to be an-
other of that type.

The first report was received in the district ranger’s oflice at 9:25
a. m. August 13,1947, The ranger, fire control assistant, and the dis-
trict clerk-dispatcher were in the office when the report was phoned in
by the caretaker at Bower Cave. He reported that there were sev-
eral small fires burning on the upper side of the McCauley road be-
tween Bower Cave and the miners’ cabins one-half mile up the road.
The area is blind to all lookouts and not until 9: 40 a. m. did the look-
out on Pilot Peak report smoke coming up over the ridge that blanked
out the area for him.

The Kinsley Station crew, being the nearest organized fire sup-
pression crew, consisting that day of two men and a light pickup
tanker, was immediately dispatched, They arrived at the fire at 9 : 48
a.m.  The fire control assistant and one fireman arrived at 9: 56 a. m.

The ranger station crew of two men and a tanker was dispatched
as was the third organized fire crew on the district, the McDiarmid
Station crew of four men and a tanker.

The district ranger helped the clerk notify the central dispatcher
and a few local people and was at the fire by 10: 05 a. m. with a radio-
equipped pickup.

The Kinsley crew found five separate fires burning on the upper
side of the road within a distance of about 100 yards. Two Pacific
Gas & Electric Co. power line construction emplovees, who had seen the
smoke while working on a nearby line, were already putting a line
around the fire nearest Bower Cave. These two men corraled this
fire, the smallest of the five, at about one-tenth of an acre in size. The
Kinsley foreman left his one man on the second fire and attempted to
hundle the other three alone with the aid of the light tanker. These
three fires were the largest of the five and were rapidly burning to-
gether. They were burning in the grass and pine needles and were
working toward the steep slope above.

Little, effective control work had been accomplished on the upper
four fires when the fire control assistant arrived at 9:56 a. m. He and
the one man with him joined the Kinsley foreman in attempting to
cut off the head of the main fire at the foe of the steep slope. The
Bower Cave caretaker had also arrived and was assisting the foreman,

The fire was burning very hot and was spotting badly up the steep
stope when the ranger arrived ac 10: 05 a. m. He fell in with the other
men in attempting to cut off the head and control the spots. The fires
which had now burned into one were just too hot to handle and the
light tanker was ineffective.
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By 10:15 a. m. it was fully realized that the initial attack had
failed. The heavier tankers from the ranger station and the McDiar-
mid ‘Station did not arrive until too late to be of value on initial
attack.

The ranger and the fire control assistant made plans for and im-
mediately started a flanking action to keep the fire narrow and possi-
bly pinch it out on the ridge above, should sufficient help arrive soon
enough. There was a very good possibility of control on top of the
ridge above Bower Cave since once the fire reaclied the top it.would
have to burn along the ridge or downhill for a considerable distance,
The cover was also lighter along the ridge and on the north slope.

The dispatcher was notified of the sitnation by radio and a request
was sent in to the supervisor's office to have the fire and the area
scoutecd from the air. Orders were sent in to get all the help possible
from the local sawmills, woods crews, Pucific Gas & Electric Co.
construction crew, and the local ranchers. Two 15-man district road
construction crews and a 50-man district blister rust crew were also
ordered. A fire camp was to be set up at Bower Cave. It was cal-
culated that this number of men could corral and hold the fire on the
ridge that afternoon with an estimated area of about 200 acres. After
10 a. m. the men began to arrive rapidly, as indicated by the number on
the fire in the following tabulation: ’

Men on the fire

Forest Sercice  Cumulative
tofal

Time: Local tabor personnel
L 5 T 4 I 0 0 0
O30 . 2 0 2
08 e eeaa- 1 g 5
LT T T IR 0 2 7
100:05 _______________________________ 0 2 ‘3
1000 L e e i emei e 81 40 130
12:00. - oo 21 0 151

The forest fire control officer flew the fire at 11:15 a. m. in a con-
ventional aireraft and reported to the ground by radio that the Hank-
ing action was making good progress and that it had a very good
chance for success by the early afternoon.

At 12 noon the ranger and a local rancher scouted the ridge in frong
of the fire and kept In communication with an SX radio. At
12:16 p. m. the lookout on I*ilot Peak reported n smoke in the bottom
of the Merced River about one-half mile to the northeast of the original
fire. TIna few minutes the ranger could see the smoke from his Fusi—
tion on the ridge. "It appeared to be burning on both sides of the
canyon and spreading toward Scott Ridge and the MeCauley ranch
as well as back toward the original fire. .

The forest fire control officer again scouted the fire from the air
at 2 p. m. The ranger in the meantime had gone around and scouted
the new fire from the Scott Ridge side. Through radio discussion
with the fire control officer in the piane and with the ground scouting
information, it was determined that the fires would burn together
before they could be controlled. It was then decided that both fires
should be handled as one.

The cause of the spot fire was not determined. It may have been
another set. No attempt was made to send men to it as it was spread-
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ing rapidly when first discovered and an initial action crew would have
been ineffective. . :

It was realized now that control lines would embrace an aren of
a thousand acres or more and that a good deal of the line on Scott
Ridge and the McCauley area was a bulldozer show. Additional
tractors were ordered. Two D-T caterpillars were walked to the
McCauley ranch from a nearby Forest Service roand construction job.
One D-7 caterpillar was trucked in from another Forest Service road
job on the district and a TD-14, the Forest Service fire stand-by
tractor, was trucked in from the supervisor’s headquarters. Two
bulldozers were already on the fire. a D6 from a nearby gold dredge
and an AC tractor from a nearby sawmill. These last two arrived
early but were of little use on the original fire.

All effort was now turned toward handling the two fires as one
along the following plan: The hand line that had been constructed
along the west side of the fire above Bower Cave was to be dro yped
1 to the river to the notth aud held. The front of the fire on écott
Ridge was to be headed and a line dropped to the river along each
flank. The line on the west side was to tie to the hand line at the
river. Each of the lines from Scott Ridge was a bulldozer show until
they reached the steep river slope. A line was to be built from
McCauley’s over the ridge to the north and then to the river and tie
to the eust line from Scott Ridge. The road from the McCauley
ranch to Bower Cave was to be backfired. Four of the bulldozers were
walked to Secott Ridge where two were to work on each of the lines
from Scott Ridge to the river. Two tractors were to operate from
MecCauley’s.

The cam) was now in full swing and all incoming men were organ-
ized into crews with sufficient Forest Service overhead for good
matiagement, .

The tire control officer and the forest supervisor came into the camp
at about 4 p. m. With the aid of scouting information and aerial
photos the final control routes were determined. The fire was civided
mto four divisions and the division overhead personnel were briefed
on the construction and the backfiring plan. By 6 p. m. all Crews,
tractors, and other equipment were on the line and prepared for a
night operation.

The plun went according to schedule and the night work was so
eficient that by midnight most of the lines had been built and buried
out.  Many of the dangerous snags were felled by power-saw crews
before the backfires were started,  This was an important factor in
reducing the possibility of spot fires as well as cutting down mop-up
and patrol work later. The fire was declared to be under contiol
by 9 a.m.

A look at the available Forest Service manpower in the ea vly eve-
ning indicated that there was not enough for the mop-up job the
next day. Needs were calculated and an order was placed for one di-
vision team from another forest and 150 off-forest laborers. The
division team was flown in from the Sequoin Forest and the 1350 la-
borers were picked up at Stockton in the San Joaquin Valley. All
were at camp in time for the next day’s shift. The Sequoia team did
an excellent job on a division unit and returned to their home forest
after one shift.

P
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Mop-up proceeded rapidly during the early morning and the next
day with tractors widening lines, with tankers working along the bull-
dozer lines and the roads, and with power saws felling the remaining
snags. Especially important on mop-up wasa 4 by 4 blister rust spray
vig. This four-wheel-drive unit with its long light hoses reached
many places that were inaccessible to the conventional tankers.

Tswo Pucific marine portable pumpers and hose were taken into the
river on the east side of the fire by pack horses and were used very
effectively on mop-up on the river slopes. The fire boss was equipped
with a jeep and a portable radio during the mop-up period. He was
able to cover all of the fire lines in the jeep except the steep river
slopes. The fire was declared to be officially out on August 23.

There were many factors working together that contributed to
the control of the fire prior to the burning period of the second day.
The most outstanding ones are listed in the following paragraphs.

The early and eflicient dispatching of personnel and equipment by
the district and the central dispatcher was an important factor, Men
and materials were ready to go. Sufficient experienced Forest Service
and local men were readily available. Exceptionally good coopera-
tion was received from the local people—labor from the sawmills,
woods crews with power-felling equipment, electric power line con-
struction employees, and experienced local ranchers. There were 210
men on the line during the night shift and 272 on the line during the
next day. Men were released rapidly after the end of the second day’s
shift. '

The effectiveness of the work during the first night was an outstand-
ing factor in the early control of the fire. Control could not have
been effected by 9 n. m. the following morning, however, even with
the manpower available had. it not been for the efficient worlk-of the
tractor operators in the heavy manzanita cover. Lights on the six
tractors enabled them to work all night. Wide effective lines were
the result. Total perimeter of the fire was 598 chains handled as
the following tabulation shows: '

Line congtructed  Line backfired

Type of line: (chains) (chains)
Hand . oo oo e c et 160 50
Tractor. . oo o iiemeam - . 200 200
Road - o o e mmaa e 238 238

Excellent radio communication during the entire fire made admin-
istration fairly easy. The radio net centered around the Pilot Peak
lookout who used a T set for receiving and relaying messages, Divi-
sion bosses were equipped with portable SX sets. A mobile unit and
then an SX set were used by the fire boss.© A mobile set was used
in the fire camp.

A telephone connection was made to n nearby line and run to the
fire camp. 'This took a load off the radio net.

The use of aerial scouting and aerial photos for plotting the fire
and the control line aided greatly in early control. This combined
with limited ground scouting proved very effective.

The camp was well located near the fire and was rapidly put in full
operation by experienced personnel. Lunches. lights, water, and
other equipment were always ready to go before departure time sched-
nled for crews. Adequate transportation was available and ably co-
ordinated under the camp boss.
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This five, burning in steep heavily covered terrain, was readily con-
trolled before the second burning period at 1,223 acres because of
the effective use of modern fire fighting equipment, the excellent co-
operation of local people; and the efficient work of Forest Service
personnel,

Fire Camp Feod Order.—On large fires, service chiefs, camp bosses, and supply
officers transmit long food order messages that tie up telephone lines or radio
channels for some time. These food orders often interfere with radio or tele-
phone communication on the fire line that ig of first importance. We have de-
vised a method of transmitting food order messages that has proved to be
aceurate and considerably faster thun heretofore.

When the fire boss determines that he will need a fire camp set up our prac-
tice Is to dispatch a 100-man camp outfit which includes food for 100 men for three
me:xtls, From that time on the eawmp boss orders food according to what he has
on hand and what he needs. He uses a food order list on which each food
item s given a number. The camp boss lists the guantity of food needed and
turns the list over to a telephone or radle operator. The operator transmits
the requisition by calling off the item number followed by the quantity desired.
Thus there is no need to use the item name. For example: “Fifteen forty”
means “forty pounds of snusnge.” Here two words replace four,

The form is leiter size. Its heading and some of the items of food are shown
below :

FIRE CAMP GROCERY ORDER '

Order received ______ A M..o.__________ ____ ' ________ Fire Camp
Time out
Truck No. ..

1. - 1bs. bacon 80, ______ btls, catsup

2 e Ibs. butter 89, ____._. oZ. pepper

15, ao... Ibs. sausage 105, . ctns, matches

28, ceeeo- LoXes apples 114, . ___ boxes soda

T2 e 1bs, rice 116, .o ctns, towels, paper

In addition te the siving in words the ist eliminates all writing by the
receiving officer except that of merely entering the quantity figure in the ap-
propriate space. This elilination of pencil work speeds up receipt of the mes-
sage and mukes for greater aecuraey.

Ttems 1 through 40 are all fresh or perishable items and are listed together
to simplify ordering from merchants or leading fromn the walk-in refrigerator.

This list also serves the cook amd camp boss as a check against overlooking
items needed. ) ’

A supply of the forms is provided forest officers who may be concerned with
ordering fowl and a quantity is placed in camp boss boxes at the beginning of
ench fire senson.—ALVIN Epwarns, Storekeeper, Mendocing National Forest.
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Equipment development laboratory . oo a--u . Apr—July 1047___ 13
Equipment handbook, revised fire-controlo———____ Apr., I46_ . ____ 33
Fquipment service in the Region § emergency fire i

P O Oct, 1048 _______ 24
Enler. ID. H.

Samibox as a fire-control training tool, The________ Apr, 146 o 37

Everts, A. B.
Dual purpose hazard reduction burner and foam -
AL e e e s e e Apr—July 1047.__ 10

Firefog unito e — _ Apr—July 1048___ 39
Foam e Jan, 1948 _______ 41
Fog mop-up nozzles _____ueememmmmeememmzeeon Oct. 147 24
Propane-Diesel oil flame thrower_._ oo ———_ Jan, 1049 . __ 30

Tractor transportation on flrves ____________.. Jun. 1947 _.-__ 40
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Tssue
Evidence for law enforeement_..______ Apr. 146 _____
Experimentai Forest, Fiat Top, mobile radiotelephone

SR e S Jan, 149
Explosives, Army, for hazard reduction "~ 777777 Jan. 1947__ 77T
Fan, reverse flow, for fire plow tractor. ______""TTTTC Apr, Mg
Farmer, Lowel] J., and West, J. w.

Fighting fire wity foge oo July 1946 ______
F. B. 1. cooperates with the Forest Service in fire

odling Bamrn s e fire Oct. IM6________
Feeding fighters on the fire line______ 777777 Jan, 1949___ "7
Felling, maghesimn wedges for._______TTTTTTTTe- dJan. 194 7T
Felling O 100l box foy____ TTTTTTTTITI Jan, 10948777
Fellows, Elvin R,

Saw aml accessory rack for warehouse use______ Oct, 1047________
Field. Dean, and Wilsen, Hubert 0,

Dropping supplies from Small planes__________ Oct. IS ___
Films, fire taining_________ T e Jun, amg __ 77T
Fire

behavior

aglamentals of . Jan, 148

and vertical wing eurrents..__________ T Apro19de__ T
control .

ot Apf~July 1947 _

P ra, Bocketsize L7777 Oct. 148_____ "7

In resource management.. . 77T Apr~TJuly 1947___

Virginla's use of alrplanes___.___ TTTTTTTe- Apr—July 1947___
damage

B Apr—Tuly 1948___.

and vegetation temperature in the southern pines__ Oct. 1548
fighting

e Jan. 1548 _
o By T July 1946____ "
forest, adapting ATy equipment oL Apr. 1946_____ "
e Apr. 1946 ___
e ractors in. 71T e Jan, 1940 T
g o i facties. 22T Apr. 1Md6______
hazard in the sunspot eyele________ TTTTTTTTTNe Oct. 1947______ "
line
construction ;

T e July 146_____
broomerake for Apr-Tuly 1047
builder for open pine forest, V-scraper________ Apro 149, T
e Whiz on________ 7" HREr- o Oct. 1545 ____ "~
mechanical, resuleg from__________TTTTTTTTT Jdan. 1947 _ 77T

S Jan, 1949 ___ T

R Apr~July 1048___
prevention

F. B. I. cooperates with Forest Service._______ Oct. 1046 ______

and old timerg, g common fire control Tallacy____ Oct, 1947
oittline for analysis of aetion as applied to g par-

ar v PP A par Jan, 147
e Jaly 1046____ "7
smoker eombaign that paid off 227 1777TTTTT 0 Oct. 1947___ "7

bratection prohlems on reforested Strip-mineqd areas
th o ann oo TTDTINEd areas Oct, 1948 ____
rate of spread—ruel density relationship._____ """ Apr. 1949, __ T
suppression
Bower Cave Five (Catiey.___________ Aproaod9. ____
cinder hills—y special fire control problem_______~ Jan, 1940___ 77T
e Wells for-_____ 77 PO Jan. 149 __ " T
O Jan, 1948 "7
trainiy omy on..___ 7 77T Apr-July 1048 __
training high schaol hovs _________CITTTTTTT Oct. 1947____ 777

use of machines ip Wisconstn___ """ TTTTTTT s Apr. 1949
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Fire camp : fasue
foodwrdevo. . ___________________ Apr. 1049 . ___
trailer—_ . _________ i - T, Oct. 1046________
wash rack e e Apr.-July 1948___

PYRR . . ] Apr. 1946 _______

Fire-control equipiuent handbook, revised____________ {Apr,—Jul_v 1947

Fire danger meter, misuse of ____________________ Apr—July 1948___

Fire danger metev eard_—____________________ "~ Oct, 1948________

Fire fighter'sbelt_______________ """ Jan, 1049________

Fire finder dixks, printing maps on__________________ Jan, 1949________

Five-finders, night attachment for___________________ Apr. 146 _______

Five Ty Projeet________________________ 7" July 1046 _______

FFire ovganization charte_..__________ " Apr—July 1945___

Five sien posting._.____ . _______ T Apr—TJuly 1948___
comneercinl tackers facilitate. . _______________ Oet, 147 __..____

Fire tools, safe storage_______________ """ Jan, 1948 _____

Fivebug, timw to cateho____________ "7 Oct. 146 _______

Fivebugs, three ennghto________ . ______ """ Apr=Tuly 1947___

Firefog wnit__.______________ T T~ Apr~July 1948__.

I'irey, forest
fewinGermany__________________________ Jan, 1047 _______
and sen breezes...___________ . __________ 77" Apr—July 1947___

Flame thrower

mobile____._____________ . Oct., 1945_______

Novth Cavolina___________________ """ July 1046 _______

propane-Dieset oil_.o______ _________ " Jan. TH9________
Flat Top Experimental. Forest, mobile radiotetephone

service . ____ T Jan. 1549 __.____
Florida eamp trailer__________________ """ Apr, 1046________
Florida drip tovebe.__________________ ____ """ July 1046______. _
Floridla’s most modern fire truck____._______________ Jan, I8 ________
Floxyd, J. Whitney :

We produce fire training films_.__._________________ Jan, 1047 ___
FFlynn, Theodore P,

Recion 6 equipment development laboratory ________ Apr~July 1947.__

Spiral rotor trencher—.____.__________ """ Jun, 049 __ . ..
M rudio, Forest Service adopts_______._____________ Cot, ROGL . __
Voam. T Jan. AHS________
Foam wmito oo T Apr.=July 1947___
Fog, fichting tive with..________________ "~ July 1946________
Fog. mop-up nogzles__________________ " Oet, 1047 . ___.
For nnzzle hook_o_________ e Oct, 1047 . ___
Foud, hnt

dixpenser frim converted milk truek_______________ Oct. T946________

for five flehters___________________________________ Oct. 19460 _______
Fomd snpplies

airplane deliversy of hot menl$_______________._____ July 1046________

converted milk truck makes a hot fool dispenser____ Oct, 1946________

dropping from smmall planes.______________________ Owt, 1048________

feeding fizhters on the fire line— oo _________ Jan, 1940 _____.

fire caomp food order—.. o ____________ Apr, 10409 ___

het food for fire fighters Oct, I46________

vation E___ Jan (1047 ___

simplifying fre-fighters’ mess..___________________ Apr. 1046 ___
Forest fire fishters service in Indinna________________ Oct. AT ______
Forest fire hazard in the sunspot eyele_______________ Qe 14T __o____
Forest fire statisties: their purpose and use._________ Out. O47________
Forest fires and sea breezes __________________________ Apr=July 1987___
Forest sniokechaser—a Region 4 flre film. o _________ Apr=July 1048 __
Foresters aloft inm 46 ... ___________________________ O, T946_.______
Fortin, Yohn B, , '

Mabile 25-man owtfRt._____________________________ Apr.=July 1947___
Frank. Bernard

Modifying the trapper Nelson pack bonrd__________ Out, A947________
Fregzing of stored water, calefum chloride prevents_.__ Jan, 1940________
Fuel density, relationship to fire rate of spread___.___. Apr. 1049________

Fuel moisture sticks are accurate. oo oo _______ Oct. W48 _.__
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Funk, Ira C. ; . Tssue
Headlamp modifications required for use of metal
clad batteries e e Apr~July 1948___
Funk, Ira €., and Milam, ¥red W,

Helicopter—Bell model 47B____________ Apr—July 1948___
Funk, Tra C.. and Knudsen, Cari 5.

High lights from results of helicopter tests_________ Jan, 4T ____
Funnel attachment for 1-quart gasoline can__________ Jan, AMS_____
Gardner, L. K. .

Field emergency service ramps for vehicles_________ Apr. 1940________
Garth, Hunter H,

Virginia's use of alrplanes for fire confrol__________ Apr—July 1947___
Gasoline and oil kit, forest fire o Oct, 1046_________
Gasoilne can, funnel attachment for l-quart__________ Jan, 1048 ___
(Gee Whiz on fire line comstruction___.._________ Oct, 1048________
Gerard, Charles R.

Special fire swatter____..____________ Ape. 1046 _______
Germany, few forest fires in.____________ T 77777 Jan 1T
Gerred, Don L. '

Gee Whiz on fire line construction, A______________ Oct. 1045________
Gila smoke jumpers...__________ ' TTTTTTTTTmooo Oct, 1047._______
Gishorne, H, T,

DDT—fre-fighters’ fl'iend_-__.___-..-__-_-_--__ _____ Apro IS ____

fnndamentals of fire behavior.___________ 177777 Jan. 1948______
Godwin, Dave, on the passingof_______________ "7 Oct. 1047 _______
Godwin, David P.

Helicopter hopes for fire control ._________________ Apr. TM6___.____
Goggles, smoke masks and_.o________ _____ {3&' igi?::::::::
Gowen, George M.

Meeting a fire situation..____.________________ Oct. 1M8________
Grant, E. A,

Adapting the “weasel” to fire control._________ __ Oct, 1847 _______
Gravely fire-line broom__ - ——- ADr, I946G________
Graves, Paul F.

Improved broom-rake for line construction________ Apr—~July 1047___.
Haines, Aubrey L.

Profiling slide rule and its use.___._______________ Oct, 1046 _______
Haliin, V. C.

New nax sheath__________ July 1946 _______
Hand, Raiph L,

Coeur d’Alene air detection PMan____.____________. Apr=Tuly 1048___

Hand, R. L., anq Harris, H, K.
relininury report on aerial detectivn study_.____ Jan, 1047

Hatdbook, tire enuipment. revision.__________" .~ Apr~July 1947___
Hundle remover for single and double bit ax and

Polaski - M Oct. 1048 _______
Hanson, E, A,

Commerecinl tackers facilitate fire sign posting_____ Oct. 1047________ :
Harris, H, K.

Stretcher eareier-___.______ Jan. 149 _______
Harris, H. K., and Hand, R. L,

Pretiminary report on aerial detection study____._ Jan. 1947 ___
Hartman, A. W,

Results from mechanical fire line construction_____ Jan. 147 _______
Hayes, G. L.

Forest fires and sea breezes.._____ . __ -- Apr-July 1947___
Hayward, Fletcher

Rust prevention for milk cans..__ . _____ Jan. 1948 _______
Hazard reduction, Army explosives for_________ Jan, 1M47________
Hazard reduction burner_______ " TTTTTTTTTm Apr~July 1047___

Headtives are cooler near the ground than backfires_. Oct. 1948
Headlamp modifications required for use of metal clad

batterfes _..________________ 777 e clad Apr.—july '1948__..
Headlights, tructor, portable Oct. 1948
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Heckman, Willlam Issne

Night attachment for forest fire-finders.. . _._ Apr, 146 ____
Helicopter

Alaska “frst" oo e Apr—-July 1947___

Bell model 47B_ —— - -—— Apr.-July 1048___

in fire control__ Apr—July 1948___

hauling construction materials for lookout towers.. Apr, 1949 ________

higher limits___ - et ——— Oct, 1048___.____

hopes for fire control oo ____- — Apr. 1946 _______

a1 pew factor in fire control - - Jon. IMS_______.

tests, high lights frowm results of o __________ Juan, 19T o
Hensler, 8. J., and Winchell, J. H.

Problemns of tire protection on reforested strip-mined

areas in Indiana_ Qct. 1048 . __
Herrick, C. 8., Jr.

Reverse flow fan for fire plow {ractors_ .o ___.__ Apr. AN _______
High school boys, tralning In fire suppression_____. Oct, 14T __o____.
Hulden, John B.

New ration ¥, Thea oo e mm e Juan, IV
Holder for dehandling axes . oo oo July 1946 _______
Horton, L. A.

Brush hook rack___ e Jan. 1947 ________

Hose storage rack Jan, 1947
Hose

coupling expander, porvtable_______________________ Apr~July 1048___

intake, canvas graviey . July 1946 __

reel, Mve, for Panama pump outUe, o _____ . Julv 1M6
storage raCKa e . Jan., 1947 o _

washer Jan, 1949________
Hose-lay, progressive, in fire suppression____________ Jan. I948________
Haoward, Albert

Gravely tirve-line broom_________ . _______ Apr. 1946 _______
Huber, BIL

Caught—three firebmgs_ . ___ e Apr—July 1947___
Hutuidity finder, Chelan o Apr—July 147___
Hunter, how to meet oo e Oct, IS ______
Huski gavdner fire PlOwWae oo o Oct. 1948 ______
Hyde, Solon

Brush guard and tie-rod protector for the jeep_.__ Oect. 1948 _______.
Idaho Forest Protective District, Southern, slash dis-

posal by machine S e Apr. 1049 _______
Indiana

furest fire fightery service in___- - _ Oct, 1047t _._

problems of fire protection on reforested strip-

mined areas___________.___ o . Oct. 1948 _______
Indiuns as five fighters_____ e Jan, 1940 . __
Instrucrion for preservation of fire eguipment by

Artny methods e mmeaa Jan, 1947 _______
Inventory of State fire control equipment___ oo _____ July 1046 _______
Irwin, R. F.

Huski gardener Hre plow_ oo oo Qct, 1948________
Jackson, F. L.

Smoke jumping in the Southwest__________________ Oct. 1948 ...
Jackson, Seth .

Fire dine safety o et Apr=July 1948___
Japunese paper balloon_ o e July 1046________
Jarboe, Earl A., and Andersen, Burton D.

Printing maps on fire findet disks.________________ Jan. 1949 ____._
Jeep

fighting fire witho o~ Apr. 1946 _______

Louisiana fire_ @ e————— e Oct. 1946 _______

tanker - __ e emme—mm Jan, 1947

tanker, South. Dakota’s_ oo oo Jan. 1949 ________

tie-rod protector for-._. J Oect. 1948 ______.

Jefferson, Frank J.

Fire control logisties_ ____________________ Apr—July
The helicopter—a new fac¢tor In flre control

1947--.

________ Jan. 1948_ .. ____
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Jeffrey, Ver? Tssue

Equipment serviee in the Region 5 emergency fire

plan__________________ .7 - Oct. 1948________

Johnson, G. B.

Army explosives for hazard reduction_..__________ Jan, 1047 _______
Keetch, J. J., and Lindenmuth, A, W, JIr.

Fuel moisture sticks are accurate.________________ Oct., 1048 ._____.
Klinger, K. E.

Converted milk truck makes a hot-food dispenser, A_ Oct. 1946________
Knudsen, Carl 8., and Funk, Ira C.

High lights from results of helicopter tests_________ Jan, 1847 __
Law enforcement

Caught—three firebugs_.__._____________________ Apr—~July 1947___

evidence for_____________ [ | T T 7TTTTTTmmTRmoe- Apr, 1946 ________

West Virginia episode.______ e Jan, 1949________
Lawson, Harold K.

Forest Service adopts F)M radio, The.__.._________ Oct. 1046, ______
Lewis, Perle

Fighting five with Jeeps ____________ Apr. 146________

Broow-rake for line construction, Theo_________ July 146 __-_____
Lightning fire discovery time on national forests in

Oregon and Washington________________ "~ """ Oct. 148________
Lindenmuth, A, w,, Jr., and Byram, George M.

Headfives are cooler near the ground than backfires._ Oct IS __
Lindenmuth, A, W, Jr., and Keeteh, J. J.

Fuel moisture sticks are ecurate___________ Oct. 1948________

Line eonstruction. See Fire line construction.
Logistics, fire control____._____ 77"
Lookout towaers, hauling construction materials by

helicopter_______.______________ 7 "R W
Louisiana Forestry Commission

Lounisinng fire Jeep
Lowden, Merle S,

Slash disposal in selective cut ponderosa pine stands_
MeCready, Alan A,

Roving fire posters._______________
MaeDonald, George A,

On the passing of Duve Godwin

Testing Army equipment for fire control use
MeDonald, K.

Apr=July 1047 __

Apr. 149 __.____
Oct, 146 _______

Oct, 1047

Jan. ¥MS________

Oet, 1947

July 1946__..____

Fire camp wash vack._.___.__________ Apr=Jaly 1048___
MeFFarland, D. W,

Operator traintng_.._____________________ Oet. THS________
Maclntyre, R. A, and Bouck, George L.

Maltipurpoge tractor-drawn  trailer anqd slip-on

pumper tanker—___________________ "7 Apr~Julv 1948_ __

MaeLeod tool developments__.__________ 777777 July 19046________
Magnesinm wedges for felling and bucking_.__________ Jano 1S L.
Management, rtesouree, fire control in_______ Apr—-July 1047,
Map

tobile reference.____.____________ Apro 19

strip, for use in observation plane.._______ Apro 1949 ____ . _
Map covers, plastle for.____ [ “TTTTTTTTTmmmmoe Apr~July 1948___
Ma) reading, eontour, device for teaching_____________ Jan, 140
Maps. printing on fire tinder disks_____________""°" Jon UMO________
Marsh, S, H.

Common fire eontrol tallaey, A__________________ Ot I7________

West Virginia episode_______ 777777777 danc 149 _

. i H

Masks, smoke, and goggles {3{’; I},;ji{.’:::‘_‘::
Matksxon, I, W,

Forest smokechnser—g Region 4 fire film.__________ Apr—July 1948___

Muobile telephone service in cooperative forest fire .
e e e Ot 148________
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Mattsson, J. W., and West, J. W.
Ll"ht tr‘ntor tanker ¥s % -ton weapons carrler

May, C Vernon and Wertz, Heliry, .Tr
New mobile lame thrower, A
Jee Food supplies.

and Funk, Ira C.

Miinm, Fred W.,

Helicopter—Bell model 47B
Ak cans, rust prevention for
Mitchell, J. A,

Fire damage appraisal e Apr Tulv 1048___

Forest fire statistics : their purpose and use
Mop, rotary Are e m—m—mm .-\Dr 19-&0
Morris, Willlam G.

Lightning fire discovery time on national forests in

(Oregon and Washington

i

I'refindnary survey of factors of visibility of small
smokes in aerlal detection, A
Morris, William M.

Forest fire hazard in the sunspot cycle, The________ Oct. AT
Motion picture production, training film
Auel tongs, tractor
AMnllenax, O. L. “Late”

How to meet the hunter
Murphy, Philip H.

Rotary fire mop
Nash-Boulden, 8. A.

Sound economy on fire suppression . _______ Apr —Jul\
Newceomb, L. 8., and Bickford, C. A,

Presceribed burning in the Florida flatwoods
Night attachment fm- forest fire-finders
North Carolina

Hame thrower

prescribed fArves. .. Am —Jul\ 1048_._
Nuozzles, fozr mup-up
Operator training

time on national

e ————maa e —— —_——

Instruction for preservation of fire equipment by
Army methods
Osborne fire finder map covers, plastic for
Pack board, modifying the trapper Nelson
I’mnt fm TS e e ——————— 0 .

B T e el dl e e AL R o

Dispatchin:: atlS o e

Punama pump outfit, live hose reel for
Paradoctor appeinted in Region 1

[ 1 X 1 SN
R &2 R,

Challis fire line and trail plow

Little tructors in fire fichting

Power chain saw carriage
Percey, Leslie §.

Fire-camp traller
I’etersen, Elmer F,

Why tote a buck-pack pump
Pvmgrew. T. A.

Strl[) 1331 for use in obqermtmn plune___ e Am
teniperature and

g e

Plan, emer"ency equipment servxce
I"an for fire situation

Planes, small, dropping supplies from

[

6
an
35

17
40

a1
13
4

33
12
33

)




ey

492 FIRE CONTROL NOTES

Plans : Teaue

gre control, packet-size. __..___ . Oct. 2048 _______

Ore prevention.__.___ Z_TTTTTT TR mommeoemee July 1946______ "
Plastic for Oshorne fire finder map covers____________ Apr—July 1948___
Plow

Jamodtstubby.. ... ___ Apr-July 1047___

Chalits fire line and trail________________ T Jan, 1949_____ T

fire, Huski gardener_.____________TTTTTTTTTOC Oct. 1048_____~_

fire line, Challis__ ____ ~ 7777777777 oo Jan, 1049 __

trail, Ghallis.__________ (777777777 Jan, 1949_____ "
Plow carrier trnck, channel fron bed for.____"_7T"777 Jan? 1049
ywood water tank.______ || T*TTTTmmmmeomo- Qct. 1047____
Pomeroy, Kenpeth B, ~

Observations of four preseribed fires in the Coastal

Plain of Virginia and North Carolina___________ Apr~July 1dS___

posters, roving fire___________ " mmeee oo Jan, 104877
Powder post beetle, protection of tool handles from___ Apr~JIniy 1948___
Power chain saw carvinge...____ .7 July 1046_______
Pruescribed burning

Coastal Plain of Yirginia and Norty Carolina______ Apr—Tuly 1048___

Flovida flaewoods_.___________~ "0 Moo Jan, 147" .

Preservation of fire eguipmrent by Army methods,
instruetions for_.____.___ C 0 7 T WeHeds, Jan., 1947
Price, Curtis E.

Portable water heater _.__________ Apr. 146________

Canvas aravity Intake. 117777 TTTIT T July 146 _____
Profiling slide rule and ftsuse_.________“TTTTTTRTC Oct. 1M6________
Propane-Diesel il Bame thrower._______ 777777 Jan. 1949
Public relations

bow to meet the hunter_________ e Oct. IM§________

making contacts and establishing good will_________ Jan., 148________
I'ahin, Walter J. .

Magnesinm wedges for felling and bicking_________ Jan, 1048________
Punyy, back-paci

et oo Jan. 149 _______

preventing gunuming of . 77TTTTTTTTTmmm o dans W4T

why tote.__ I Oct. 1048____ "
Pumper tanker '

Moo Apr~July 148___

Army insect sprayermodified.___________ 7777 Apr-July 1948___

Qualls, Lloyd A, . .

Holder for debandling nxes _________ July 1046_______

MeLeod  tool developments______ " 777TTTTTTTC July 146 ___
Radio

FM, Forest Service adopts___________ Oct, 1046________

portable, enrrying two-section whip antenna_______ Jan, 1940__

v rerate 07 Oct. 1048________

VHF, housing remotes for ______ Tt Apr. 149______

Radiotelephone service, molile
in Looperative. forest fire area, Salt Lake ¥alley,
Yoo LT 0T Tallen, Oct. 1M8________
on the Flat Top Experiinental Forest, Ala, ———eez Jan. 1949
Rubhan, Neal ML

pawn pateol . Jan, 148________

Fire Fly Project, The._________ 7771777 July 1946
Ruke, broom, for Mne constructlon.___________ :{?}Erv_}g‘fg‘ﬁﬁ::
Ruamps, portable, for vebicles_______________ Apr. 1949 __
Randail, A, ;. -

Building a cooperative tanker_.________ e Oct. 1M6._______
Range finder, Army, impructical for tire detection____ Jan. 1047_____
Hatlon B, new._.______ 1 7 77 CTection—— Jan., 147________
Itaybould, Richarg

Support for canvas veluyeanko.___________ Jon - 1M8____
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Ritter, Edward Tssue
Driven wells for fire suppression___._________.._ .. Jan. 149 _______
Few forest flres in Germany oo coe oo A £
Pocket-size fire control plans_-_ R 1 T % S
Simple binocular holder, A Jan. IM8________
Use of a wetting agent on a forest fire, The________ Oct. IV ...t

Roberts, Art
Slash piling by. machine on the Southern Idaho
Forest Protective DHstrict oo e Apr. 1949
Robinson, Roger R.

Smoke jumper crew at work
Nmoke jumpers
iecident experience, 1548

July 1946

Region 1____________________ Apr, 1949
Region 4o e Apr,
the Gila_ oo e Oct. 1947._

Smoke jumping
in the Northern Region_ - ____
in the Sounthwest

Smoke masks and goggles. . __

Smokechaser flre Sl .
Smoker fire prevention campaign that pnid off
Smokes, small, visibility in aerial detection . __._.. Tuly 1546
Smothers, M. 8.

Live hose reel for Panama pumpoetft, ______ July 1946

Alaska helicopter “first” oo Apr~July 1947 ___
Rowland, Major C. A, Jr.

.\(l.xptin;, Army eqmpment to forest-fire fighting_... Apr, 146 _______
Ruidoso, N, Mex _— I Jan, 1949 _______
Rust ,

palnt for_oem——oo___ e Oct, 1H8____.___

prevention for milk cans— . ______________ Jan, IH8________
safety, tire Une_ 1 Apr—July 1948, _
Sundbox as a Are-contrel training tool ______________ Apr, 1946 :
Saw and aceessory rack for warehouse wse___________ Oct. 148
saw earringe, power chaino . July 1946
Sechaefter, George K.

Paint for rust—— e maaa eee Oct. 1948 ___
Sehuliz, Edward W, and Stevenson, Stanley R.

Progressive hose-lay in fire suppression_________._ Jan. 1048________
Science tracks down woods burners oo octmeee—. Apr. 10460 ... _
Seott, Oley

Smoke masks and goggles_ o _____ Apr. 1046 ___.
Seraper, V, Summertield _ ____ . eaes Apr. 149 ________
Sea breezes and forest flres ——— ~ Apr~July 1947___
Seizert, B. F.

F. B. L. cooperates with the Forest Service 1n fire pre-

Vention oo . Qct. 1936 ______.
Shasta coffin tanks and trafler o _______ Apr-July 1947___
Sheath

. U July 1946___ ... __

for brush hooks e - July 1946.______
Sherman, Willlam M. .

.Portable hose coupling expander__________________ Apr.=July 1945___
Sipe, Henry

Science tracks down woeods burners________.___.____ Apr. 1046 _______

How much time <oes it take to catch a fireburg______ Oct. 1046_________

Sheath for brmsh oOKS_ e July 1946 ceen_.
Slash disposal by machine in southern Idaho__________ Apr. 1049 ______
Slash disposal in selective eut ponderos: pine :,tandt- e Oet. 1T
Slide rule, profiling, and its use___________ L _______ Oct. 1946 __.
Smith, Willinm H.

Forest fire trueKe oo e oo e Apr~July 1947___
Smithburg, Ed. J. , .

Mobile reference DHDac oo oo Apr., 1049
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fasue
Snag pusber. .. Jan, 1948 _______ )
South Dakoti’s jeep tanker_._.__ T 7777770 Jan. 1949 . ______
Space, Ralph 8. .

Airplane delivery of hot meals - ~-w July 1046___.____
Specification file on tire equipment, revision___________ Apr~July 1947.__
Spiral rotor trencher___________ [ | 77 TTTTTTTm- Jan, 1949________
Sprayér, Army insect, modified for use as slip-on

pumper tanker.._____.___________ _° " "7 Apr—July 1048, __
Squires, John W.

Florida drip toreh, The._______________ July 3946________
Stagelman, Howard W,

Aerinl fire detection________________ Apr, 1949________
State fire control equipment, inventory_._._______ July 1946 _____
Statistics, forest fre: their purpese and use_________ Oct. 1947________
Stevenson, Stanley R,

Moditying the Army insect sprayer for use as slip-on

bumper tanker on -ton pickups__.._____________ Apr-July 1948

Plastic for Osborne fire finder map covers—__________ Apr.~July 1048___
Stevenson, Stanley R., and Schultz, Edward w.

Progressive hose-lay in fire suppression.__________ __ Jan, 1948 _______
Storage of fire tools, safe__________ SR, Jan, 1948
Stowell, M, D,

Portable tractor headlighes_.._______________ Oct. 1048_____ ___
Streteher carder—______~____T7TTTTTTTTTT T Jan, 1049 _
Strip-mined areas reforested in Indiana____________ _ Oct. 1048 . _____
Sullivan, M. E.

Fog nozzle hook___________ Oct. 1947________
Summertfield Veseraper—_____________ TTTTTTTTTC Apr, 1049________
Sunspot cyele, the forest fire hazardinthe__________~ Oct. 1947__.___
Superior National Forest, aerial detection__________ . Oct. 1948 ____ __
Supplies. dropping from small planes____ _______ e Oct. 1948_____
Swatter, five special...__________ T TTTTTTTTTeoo Apr. 1946________
Tackers, commercial, facilitate fire sign posting_______ OQct. 1947_____
Tank

eanvas relay. support foro_..___.____ Jan, 1048________

plywood water-_____________ 7 TTTTTTTTTTImT o Oct, 1947________

Shasta cofn. . TTTTTTTTTTTmTm Apr=luly 1947___
Tanker

cooperative, building.__________ ____ Oct, 1046________

Jeep —.______.___________ 77T e __ Jan, 1947______

deep. South Daketa's__.___ |~ " 7T Jan, 140 ____

rural fire fighting__.________~ T7T77TTTTTTmmmm- Apr—July 1945___

stip-on, for pickup trucks.____ " 777777 Jan, 1949______ "

WRCTO oo TS July 1946______ "

tractor, vs ¥ .ton weapons carrier tanker__________ Apr—July 1947___
Tauch, Louis

Report on a wetting agent; Drench________________ Apr—Tuly 1945___
Taylor, James I,

Tool box for felling outfie________________ Jan, M8,
Telephone, portable fletd_.___ "7~ 777777TTmT - Jan, 1049 ____
Telephone service, mobite. Sce Radiotelephone service.

Temperature, vegetation. and fire damage in the south-

e opines. o Qer, 1948 _______
Thomas, Leon R.

Bower Cave Fire. The_..___________ Apr, 1049________
Thompson, D. 3., and Thompson, I’, A,

Foresters aloft ing6.______ """ Oct. 1046._______
Thompson, Glenn A.

Coskibedroller ________________ July 1046________

Five fighter's bele___________~ 77777770 Jan, 1949______ __
Thompson, P. A,

A swoke jumper erew at work.__._________ July 1946________
Thompson, P. A, ,and Thompson, D. M,

Foresters aloftin*46______ ' "'7° Oct. I1046________
Thurmond, Jack

Channel iron bed for plow carrier truck__._________ Jan, 1049 _______
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INDEX APRIL 1946—APRIL 1949

Tesue
Tie-rod protector for the Jeep e Oct. _19*8 --------
Tool, McLeod, developments oo July d946________
Tool box for felling outit oo Jan. 1948 _.____
Tool handles, protection from powder post beetle______ Apr—Tuly 1048.___
Torch

backfiring ; sce also Flume throwera e oo __ July 1046 _____

Florida drip----- S oy Ry July 1946________
Power door counterweight_________________________ Apr—July 1948___
Tractor

beetle tractor— o a_ July 1946________

fire plow, reverse flow fan. o oo Apr. 1949 .. ___

neadlights, portable. . __ . Oct. 1048._______

M O S e e e WOct, 1948 ______.

rransportation on fres_________ . _________________ Jan., 1947 _____
Tractor-tanker _________ e July 1946____.___

light. vs ¥%-ton weapons carrier tanker .o __ Apr—July 1947...
Tractors .

caterpillar, comparative performance of D-6 and

D-7, equipped with hydraulic angle dozers_____... Jan., 1949__._____

little, in fire fighring__.______ ——-dan. 149 _______

Trail plow, Challis_________________________________ Jan, 1049 _______
Trailer

Are-CAMP mm e e e m e ;e mmm——————— e Oct. 1946________

Florida camp e Apr., 1046 _______

Shasta coffin tanks e Apr.~July 1047_.__

ErCEOL-GPAWIE e et e e ——— e Apr—July 1948___
Training

device for teaching contour map reading__ . oo .__ Janm, 1049________

high schonl boys in fire SUPPressionean .o _____ Oct. 1047 ...

in fire-fAghting taeties o __ Apr. 1946 _______

motion picture production—.______________________ Apr—Tuly 1048___

LT T 3 U - Oer. 1048 _______

sandbox ax o fdre-rontrol training toolo . _____ Apr, 1046 ___
Training tilms, five_ e ___ Jan, 1047 _______
Transport bed, demountabkle, for 30-man fire nnit______ Oct, 148 ______
Transportarion. tractor, on fives_____________________ Jan, 1047 o _____
Tree marking gun -

eomhbination, and backflring torcho oo _______ Oct. 1047 _______

Well's, explosion hazard tests_____________________ Apr—TJuly 1948___
Trencher, spiral rotoro o o _ Jan, 149 _______
Tritck

Florida's most modern five_________ .o _______ Jan, 1948 _____

forest Bre o e e e Apr=July 1947__.

lighr. emergency service ramps____________________ Apr, 149_______

milk. eonverted to hot-food «ispenser_ .. __._________ Oct. 1946_. ______

POSEWILL e Apr, 1046 _______
Truck bed, channel iron, for plow carrying. . ___.___ Jan. 1949________
Tryeg, T W.

Aerinl detection on the Superior National Forest____ Cet. 1948 ______
20-man outfit, mobile_________________________.__ Apr-July 1047___
2, 4-D. killing brush with__________________________ Apr—July 1947__.
Two-wheel mess trailer—.____ e m e —————— Oct, 1047 o ._
Unit protection by air control o __________ Apr. 1046 _______
United States Forest Service

wlopts FM radio e Oct. 1946__._.._.

Region 1 {(Northern)

Dutlle carrier... . _________ o _____ Jan, 1949 ______

Unit protection by air controlo o oo __ Apr. 1946 ________
Region 2 (Rocky Mountain) .

airborne cooperation in_..__.___________________ Oct. 1946 . .._._

Region 5 (California)
emergency fire plan, equipment service.._._______ Oct, 1948
Preventing gumming of back-pack pumps

_________ Jun. 1947
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46 . ' FIRE CONTROL NOTES

. United States Forest Service—Continued

Region 6 (North Pacifie) Issue
Beetle tractor; The_.___________________ July 1046 ______
equipment development laboratory____________ Apr=July 1047___
Housing remotes for VHF radlo.________________ Apr. 1949________
Region 8 (Southern} .
TFlorida ecamp trailer_. — - Apr. 1046________
Yegetation temperature and fire damage in the south-

erm pines.._______..______ " "7 Qct, 1948 _______
Virginia, prescribed fires..______________ " "~ =—— Apr~July 1948___
Virginia’s use of airplanes for fire control __________ Apr~July 1947___
Visibility of small smokes in aerial detection_._______ July 1046________
Walley, J. AL

Progress report on smoke masks and goggles________ Oct. 1947________
‘Wash rack, fire camp______ L Apr—~July 1048___
Washer, N S Jan, 1949________
Washington, lighting five discovery time on national

forests . W Oét. 1048 _____ _
Water heater, portable.__________ 777U Apr. 1946 ____ ___
Weuapons carrier tanker, vs light tractor-tanker_______ Apr~July 1947___
Veasel," adapting to fire control________________ T Oct. 1947________
Wedges, magnesium, for felling and bueking__________ Jan, 1948 _______
Wells, A. C,

Combination tree nmarking gun and backfiriug toreh__ Qect. 1047_.______
Wells, driven, for fire suppression._..___________ Jan, 1049________
Wells tree-marking gun and back-firing torch—

explosion hazard tests_._____.__________ "~ " " Apr—July 1948__.
Werts, Henry, Jr., nnd May. C. Yernon

New mobile flame thrower, A___________________ Oct, 104G________
West, J. W., and Farmer, Lowell J.

Fighting fire with fog Jaly 1946________

West, J.W., and Mattsson, J. W,
Light tractor-tanker vs % -ton weanpons carrier

tanker .o ___________ T T ™% Apr~July 1047___
West Virginia episode._._____ T TTTTTTTTTTT- Jan. 1949________
Wetting agent '

Drench, repovt on_________________ Apr~TJuly 1948___

useon a forestfive _______________ 777777 Oct. 1947._______
Wetting agents, experimental teiad . ____ " Oet, 1048____.___
White, H. M .

Disk-dozer ___________ Apr~Tuly 1945___

Hose washer__._______ " TTTTTTTTTTTT Jan, 1940___

Jeep tanker.__.___________ T TTTTTTTTTTRTmo- Jano 1947________

Simplifying fire-fighters” mess__.______ "~ "TTT7"" Apr. 1946______

Slip-on tanker for pickup trueks, A.______ 7 Jan. 1940_____
Whitmore, John D. _

Training high school boyrs in fire suppression______"_ Oct. 1947________
Williants, R. H.

ot food for fireflahters_________________ Oct. I046________
Wilson, Hubert Q.. and Field, Dean

Diropping supplies from small Manes_______________ Out. IM8___ . __
Wilson, K. 0.

Cinder hilts—a special fire control problem_________ Jan, 1040
Wilthank, W. Ellis

Army range finder impractical for fire detection_____ Jan. IM4T________

Winehell, J. H., and Hensler, . J. -
I'roblems of fire protection on reforested strip-mined

areas in Indiana._____ ________ T " T Oct. 1948________
Wi currents, vertical, ang fire behavior_____________ Apr. 1949 _____
Wisconsin, machines in fire suppression____ __________ Apr. 1949________
Woods., Franels W,

Portable field telephove__________________ Jan, 1940______
Wondward, Harry R,
South Dakota’s jeep tanker—_____________ Jan, 1040___

Tocom., Herbert A,
Mohile radiotelephone service on the Flat Top Ex-
L Jan. 1949
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