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cal systems. Space limitations require that articles be kept as brief
as the nature of the subject matter will permit,
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United States Department of Agriculture, Washington, D, C. The
matter contained herein is published by the direction of the Secretary
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“GRASS ROOTS” FIRE PREVENTION

Hexry Sire
Assistant Supervisor, Cumberland National Forest

The annual fire statistical report indicated the number of forest
fives in the United States increased 11 percent in 1949. Census fig-
ures for 1950 will likely show the country’s population to be growing
about 2 million each year. This adds up to an inecreased flve risk.
Although some of the increase is in unprotected areas, debris burning
fires on protected areas, for example, increased 48 percent and incendi-
ary fires 33 percent.

Fires can be prevented in two ways: “Shotgun’ methods such as the
current CFFP campaign posters, news mats, booklets, bookmarks,
envelope stickers, ete., or “grass roots on the ground” work by forest
officials. There may be those who feel that law enforcement is the
final answer to the fire prevention problem: I do not. The following
example may illustrate some basic philosophy in fire prevention,

The Sand Hill fire control unit of the Cumberland National Forest
in 1946 had an alarming increase in the number of fires. This trend
continued in 1947 and 1948, and measures were required to combat the
problem. The unit contains 12,400 acres. There are about 110 fam-
ilies scattered fairly well throughout the unit, mostly on submarginal
farms.  Man-caused fires, excluding railroad fires, that occurred in
the unit are as follows:

Number of fires

1846 1947 1848
Cause:
Smokers....___._____________ 4 3 3
Campfire______.__________. 0 0
Debris burning )] 1 1
Imcendinry_____________________. 0 1 0
Miscellaneous________________________ 77" 3 i 3
Total ... 10 6 7
Fires per 10,000 acres protected.._____________ 8.1 4.8 5.6

Since the Cumberland National Forest objective 1s not more than 0.8
fire per 10,000 acres protected, the occurrence rate was 6 to 10 times
too high.

Although only one fire is classed as incendiary, probably more
should have been. At least one family was suspected of setting job
fires. Another had careless children who might have been causing
fires. :

In recent years the ranger and his yearlong helpers had not traveled
through the area sufficiently to get acquainted with the people. The
" lookout assigned to the fire tower in the unit was well known, but had

a retiring personality and was not in good health.
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2 FIRE CONTROL NOTES

It was decided to visit as many families and schools as could be
reached in 4 days early in 1949. The area had no good roads, so a jeep
was used. In February, in company with either the district ranger, a
forest guard, or the lookout, I visited 65 families and 4 one-room
schools. At the schools we showed colored slides, using the jeep car
battery for power. Kodachrome pictures of the pupifs, were taken.
A contact list was made, and keyed by number to a contact map.

On March 18, 1949, a friendly follow-up letter was written to some,
70 families in the'area and to the school teachers. The letter described
why the area was chiefly valuable for timber and gave the growth rate
of timber, its financial value, and how the woods could be made to
produce good crops of timber- Fire prevention was listed as the first
step. The letter closed with a promise of more letters to follow dealing
with improvement of the forest.

During the fall of 1949 a similar contact trip was made. A new
ranger participated. Fewer family contacts were made, but movies and
slides were shown at five of the six schools. At one school, over half
the pupils had never seen a movie. Literature was sent to another
school, inaccessible even by jeep. A snapshot of pupils at each school
was taken. Contact list ancf map were brought up to date.

On October 6, 1949, a second letter, again friendly and “homey,” was
written the families, telling about the school contacts, our personnel
changes, and expressing appreciation for the lack of fires thus far in
1949. The damage from heavy grazing and the dangers of “lum
sum” timber sales by famers to timber operators were described. It
was suggested that they plant a few walnuts that fall.

In 1949 only eone fire occeurred in the area. This was classed as a
smoker fire, but was not far from the railroad, and might have been
caused by a hobo or railroad employee. This was a very good record,
especially since 1949 was much drier than the preceding 2 vears.

In February 1950, the district ranger and I visited four schools.
A talk was given to the pupils, stressing the damage done by recent
floods (10,000 homeless in Kentucky, etc.) and the relation between
forests, fires, and floods. The damages done by fire and the ways fire
could be prevented were written on the blackboard by the ranger. A
mounted photo enlargement (6 by 8 inches) was presented to each
school and the negative left with the teacher in case pupils wanted
copies. Contact prints were given the teachers individually. Each
family represented was supplied literature on forest care, tree plant-
ing, and fire prevention. Ten or fifteen residents were contacted
enroute. High water prevented travel to the other schools.

On April 6, 1950, a copy of the Forest Newsletter was mailed to
each family. This newsletter discussed in an informal way current
events over the entire forest. Many of these events were of no
special concern to the Sand Hill people, but it served to show that
there was a lot of activity on “their” National Forest. Included of
course were items such as one about a man they knew paying dam-
ages for some fire he had let escape.

The general objective of all this contact work was to get acquainted
with the local residents, let them know we had not forgotten them
as soon as we were out of sight, learn their problems, and have them
learn some of our problems. Fire was not stressed; it was not often
mentioned, but it was included in the letters. On the contact sheet
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FIRE CONTROL NOTES : 3

for each family was listed items about children, occupation, health,
grudges, reputation, anything unusual. Always we tried to note
sotie point that would be'an entree on the next visit, or serve to recall
the previous meeting. Before arriving at a given farm the contact
sheet was reviewed.

How well this work paid is perhaps best shown by the absence
of fires in the spring of 1950. Drier fire weather existed than in any
year since records were begun in 1937.  On March 27, when the rest
of the forest had six fires that burned 760 acres (and others getting
ready to pop when a heavy rain fell), the Sand Hill unit had no fires.
On this day the danger meters went “over the top.” In April there
was a run of 20 days without rain. On April 24 meters again went
over 100. The only fire in the Sand Hill unit this spring escaped
from availroad section crew burning right-of-way. .

It is not planned to continue the intensive contact work done dur-
mg the last.year and a half. We will show movies at one school
{which we missed) by fording Rockeastle River at low water, and
perhaps visit several other schools once this year. Scattered family
contacts and small sales will be made, and free fuel permits issued.
A copy of each Forest Newsletter will be sent each family (“getting
things in the mail makes us feel important!®). Contact work will
be tapered off to fit the needs and our available work time. The
results in the Sand Hill unit show that fire prevention is mainly a
job of “getting acquainted” with the folks who can be a cause of fires.

[The Cumberland National Forest in Kentucky has had rather out-
standing success in fire prevention. The average number of man-
caused fires for the 3-year period 1936—40 was 315. 1In 1949, in spite
of a more severe burning season, the number was held to 72.—Ed.)

Preventing Discoloration of Paint in Fire Towers.—Over a period of vears
on this disfrict painting the interior of the cabs on the fire towers has been
necessary every 2 or 3 years. During the sunnner months the sun rayvs passing
through the windows cause the paint to peel on the window sills and (o fade in
color on the walls and trim. Any furniture in the direct rays of the sun is affected
to the same extent.

In the spring of 1948 the interior of two towers were painted at the same time
and with the same type of paint. During the summer season when the towers
are closed the windows of one tower were given a heavy coating of Bon-Ami on
the ingide of the glass while the windows of the other tower were left uncoated,
The paint on the tower treated with Bon-Ami after 2 years is as bright as when
it was applied, while the tower not treated is due for another painting by the
spring of 1951,

Since one of the first duties of a lookout when opening the tower at the
beginning of the season is to clean the windows, it is n simple matter for him to
wipe the Bon-Ami frow the windows in the process of cleaning.—FRED M. WEAVER,
forestry aid, Jefferson Nationul Forest.




DEBRIS BURNING ON THE OUACHITA

G. H. Strapr
Assistant Forest Supervisor, Quachita National Forest

Every spring hundreds of brush burning smokes can be observed
throughout the Quachita Forest area, which contains over 2 million
acres under protection in Arkansas and Oklahoma. It is the time of
the year when fields, brush, and trash are burned in preparation for
spring planting, a practice of long standing. Analysis of fire statistics
points out that debris burning fires are more apt to escape during the
period of February 16 to April 15, depending somewhat on whether
spring is early or lute, although burning begins scon after January 1,
and continues through April. The “escape” period includes that of
the highest fire danger created by cured vegetation and strong, switch-
ing March winds. .

iegislation in both States requires reporting proposed burning in
organized fire protection areas, as well as penalties for permitting fire
to escape to other ownerships. Law enforcement is one method of ap-
proach, but experience over the past 10 years indicates other methods
niuy be better.

Table 1 gives a comparison of total fires classified as lightning and
man-caused, and the relation between debris and man-caused fires for
calendar years 194049,

TaBLE 1.—Lightning and man-caused fires, and relation of debris to man-caused fires,

1840-49
; Relation of
Year Total I;:‘ii}:t' c&\[;l::::{ Debris debris to
fires ﬁreg ?ires fires man-caused
fires
Number | Number | Number | Number Perceni
1940 ... ... 167 47 120 30 25.0
1941 . ..... 120 47 73 13 20. 5
1942 . _____. e 130 34 96 13 13. 5
1943 . ... 369 114 255 33 13. 7
1944 __.._. 180 116 64 9 14. 0
19456, . Lo .. 67 22 45 3 11. 0
W46 . _._. 165 36 129 27 20.9
1047 . ... 245 71 174 22 12. 6
1948, . ... 191 84 107 16 15.0
1949 . ____.. 111 23 88 13 14. 8
Average __________._ 175 59 116 19 16. 3

The highest number of fires during the 10-year period was recorded
in 1943, when five or more occurred every month during the year.
In 1945, an unusually wet year, the forest area had an all-time low in
number of fires and acres burned during its 40 years of existence under
organized protection. The low number of debris fires.is attributed
to decreased farm activities, due to armed service and defense job
movement, together with low hazard conditions. In 1946 the move-

ment was reversed with an accompanying increase in debris fires.
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FIRE CONTROL NOTES 5

To reduce the number of debris fires, which during 1946 again
exceeded 20 percent of the man-caused fires, a forest-wide campaign
was developed, to be effective with ealendar year 1947 and continue
thereatfter with other phases of the prevention program. This cam-
paign, which strives principally for on-the-ground contact, contains
the following stipulations:

1. Continue thorough investigation. of fires, with State or Federal
Iaw enforcement.

2. Distribute brush burner cards for reporting proposed authorized
burning, :

3. Maintain record of :1l brush burner contacts by name and loca-
tion, and give brief account of conversation for future reference.

4. Contact all new families and acquaint them with FIRE, as well
as all applicable State and Federal forest regulations. Also recontact
old families when in their vicinity. Discourage burning by sugroest-
ing other means of disposal, If they intend to burn, go over the prob-
lem on the ground and encourage burning after 4 p. m.. confined to
small areas on wet, damp, and low-danger days before February 13,
with suflicient control line, manpower, and suitable equipment.

5. Prepare news releases as a veminder of low and high fire danger
periods. . Supervisor’s office to prepare articles ns a series and release
by scheduled date. .

The program has resulted in a substantial reduction in number of
debris fires over the past 3 years (a reduction of 18 percent in 1947
as compared with 1946, and 52 percent in 1949). Authorized burners
are taking suggested precautions by burning smaller aveas and: at-
tempting to use natural barriers or previously constructed lines. In
addition, an increasing number of brush fires were observed during
wet and damp days or late in the afternoon. A good detection and
dispatcher systeni, together with residents reporting proposed burning,
has also resulted in fewer false alurin runs.

During the spring of 1950 an additional item of prevention was
added to the campaign. In cooperation with Hot Springs National
Park and Radio Station KWFC, a trial svstem of reporting class of
fire danger and degree of hazard and risk for guidance of brush burn-
ers was initinted. This system is not new, hut it had not been used in
this arvea before. This spring the records show continued progress in
controlling debris burning. Of 87 man-caused fires, only 11 (13 per-
cent) were from debris burning.

An example of needed contact was noted during the spring of 1948
when a resident living outside the Ouachita National Forest anc south
of the mountainons terrain, attempted authovized burning, without
help or equipment, on some of his land located on a south slope within
the forest boundary. He selected a day in March during a class 4 fire
danger build-up. ‘The fire quickly escaped and burned over 100 acres
before suppression forces could control the spread. This individual
was not accustomed to fire behavior in the mountains, even though he
had practiced burning on lat and rolling tervain for many years.
In this case a previous coutact could have prevented a reportable fire
and follow-up conviction in court.

The campaign will be continued not only from the standpoint of the
debris burning problem, but also on the basis of its favorable effect on
the entire tire prevention problem.
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MULLIN DOZER TOOTH SHANK AIDS IN SLASH
DISPOSAL AND FIRE LINE CONSTRUCTION

H. A Mruax
Equipment Engineer, Region 3, U, 8. Forest Service

Fire lines can now be constructed in rocky formations by using dig-
cing points attached to a specially built dozer tooth shank dev elope(l

IFr6ere 1.—Tyoth xhnnk installition, dlggmg puints, bms,h ~hoe. antl method of
installation in a bullduzer,

and tested by the United States Forest Service in the Southwestern
Region, A tapered box welded throngh the eross-section of moldboard
of any type dozer receives the tooth shank (fig.1). The box 15 designed
with a tuper to accommodate a wedwe that holds the tooth shank t,wht
in the box.  Four tooth shanks are considered adequate for most work.

Two styles of digging points were tested. A third type originated
by the author has been de-wnpd but not. thoroughly tested \et It is
hoped tlmt the new type w il contain features the others do not have.

Figure 2 shows the installation of skid shoes used to float the mold-
hoard 4 or 5 inches above the ground surface as an aid in bunching
heavy slash after logging. Skid’ plates are reversible to compensate for
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wear. The skid shoe design requires a 1-inch incidence and has a blunt
end to avoid penetration into the soil. The weight of the moldboard
is carried on the heel of the shoe. This feature offers a means of pack-
ing or solidifving the soil while the shoe is skidding over the surface
of the ground. The tooth shank protruding ont in front of the mold-
board reduces the danger of logs skidding on the moldboard when logs
are pushed endwise. Large logs can be “foated™ ahead of the dozer
if the brush shoes are pushed under the log.

Frovre 2.—Typical (original) installation of brush shoes on dozer touth shanks,

Digging points may be instulled on the shanks by removing the brush
shoes. This requires removing one bolt in each shoe. The same bolt is
used to secure the digging point to the tooth shank.

It is estimated that dozer efficiency is increased from 30 to 100 per-
cent depending upon the type of earth formation. Digging ability is
made possible by the angle of the digging point. The top of the
digaing point angle in relation to the ground works on the principle
of the wedge, to rive mechanical advintage, less friction. The lifting
force of the teeth when used as a wedge is three to four times the
pushing force. This accounts for the rapid penetration of the mold-
board in extremely hard or vocky formations thut straight or angle
bludes would not penetrate. .

The tooth shanks and digging points act for the dozer moldboard
in the same manner as the teeth on a shovel bucket: the teeth pene-
trate and break up the soil or loosen the rocks before the moldboard
strikes.

Sharp digging points are desirable on all digeing tools. If sharp
points are maintained penetration into the soil and roots can be done

902091—50——2




8 FIRE CONTROL NOTES

with a minimum of power. Working conditions will dictate the best
digging point angle. Operators should keep in mind that the greatest
mechanieal advantage is obtained with the smallest tooth angle.

The tooth shanks can be installed on any dozer. Teeth have been
spaced approximately 214 feet apart on 10-foot moldboards.

It is recommended that for the greatest efficiency installations be
made on tiltdozers. This makes it possible to adjust the digging point
angle to match working conditions as well as compensate for tooth
wear.

Sketches in figure 3 are presented to give the reader a third dimen-
sional view not obtainable with photographs.

FIGURE 3.—.A. Action of a eonventional dozer moldboard striking a rock; arrow
indicares the movement of the rock in the event rhe cntting edge does not slip
over the rock. The conventionzl moldbourd usually travels over the rock.
B, Digging tooth being forced unider the rock und applying lifting action from
its power ax a wedge, . Action of a dozer tooth digring pointg direeted at the
roots of hrush or small tree<. D, Convenrional dozer pushing a log parvtiaily
imbedded in the ground. E. Lifting action takes place when log is pushed by
dozer equipped with testh. £, Brush shoe flonting the dozer blade and picking
up heavy fuelz. G, Fire line construction or road right-of-way clearing ia
dense brush by dezer with digging teeth. H, Installation of a dozer tooth
ghank as seen from the huck of a1 dozer meldboard,
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This tool is not a scarifier. It penetrates like n wedge, lifts rocks
and small trees. In hard ground the tooth point pulls the moldboard
cutting edge into the ground making it possible to get a full load with
a minimum of tractor travel. This means more production in shorter
time.

Cost of the installation complete, without digging points, for o D7
will be $450 to $550 depending on the initial cost of the shanks and
facilities for welding. ~The cost of this equipment has been found
through experiment and practical usage to be quite nominal in pro-
portion to time saved and production increase, gaged over a short
period of time.

Use of Electric Wind Vane by a Coastal Plain Ranger District.—On the
Chickasawhay Ranger District of the DeSoto Nationai Forest, the electrle wind
vane, which can be read down to units of 22142 of direction, has an important
place in fire suppression and prescribed burning work, The district is relatively
level and there are no mountains to inHuence the air currents. Fuel has a high
rate of spread index.

Information on accurate wind direction and its direction behavior f{s an es-
sential ztid to the dispatcher in determining the number of crews and men to he
dispatched to a given fire where advantage ean be taken of natural firebreaks,
old wild fire burned areas, and prescribed burn arens. This is especially necessary
when a nuinber of fires are going at the same time.

The fire crew foreman normally makes some preliminary tactical plans as
he travels to a fire. The essential information on wind direction given him by
the dispatcher alds him in organizing his preliminary suppression plans. and
when on the fire, in earrying out his suppression work. During the life of the
fire, wind direction and behavior changes are reported to him on the fire line.

During periods of preseribed burning work, an anilysis of weather conditions
at work rime in the morning will usually indieare the possibilities of carrying
on prescribed burning that day. Because of the relatively few days when pre-
scribed burning can be successfully ecarried on, full advantage must be taken
of every such day. The electric wind vune is sensitive enought to indicate the
wind direcrion and something of {15 behavior for the day to & «degree not other-
wise interpretable. These early morning interpretations are essentinl for
wdministrarive assignment of the prescribed burning crews to other work if
prescribed burning eannot be earried on that dax. They also indieate times
when specinl attention luay be necessary on those areasg prescribed burned the
«ay before, and which were atlowed to burn into the nighr.

Experience has shown that on this district the most desirable and dependable
wind for swinter prescribed burning is the north wind that follows a good
winter rain, It lnsts for a period of up to about 4 days, with the final wind
shift. usually clockwise, at night. .

Oceastonully this north wind begins to shift in the middie of the day and as
early as the second day atter the rain. The first indieations are slight shifts
not readily interpreted on the grountl. but definitely noticeable on the dinl of
the electric wind vane. When the fire dispatcher interprets the slight shift
a8 an imlication of a wind shift. he notifies the prescribed burning crews by
radiv.  The crew foremen can then plan for suppressing the prescribed burning
if it should become necessary, and thereby keep burning «Jdamage to a minimun:,

In late simmer and early fall when prescribed burning for seed-bed prepara-
tion and control of undesirable species is being conducted, the winds are not
nearly as dependable in divection and behavior as the winter winds. Wind
direetion varies considerably throughout the day and damage to tree growth
ix more easily inflicted, Therefore, fluring this perind the preseribed burning
crews must be uecurately informed abont the wind direction and its behavior
throughout the day.

A satisfactory electric wind vane can be purchased for as little as $23 to 833,
It is a good investment for a coastal plain runger district—Frep G. AMEs,
forester, Division of Fire Contrel, Region 8, United Stutes Forest Service,
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USE OF AIRCRAFT IN CONTROL OF LIGHTNING
FIRES ON BLACK HILLS NATIONAL FOREST

Joux P. Burke .
Staff Assistant (Fire Control), Black Hills National Forest

A review of the last five fire seasons for the Black Hills National
Forest and surrounding protection zone revealed that 74 percent
of the fires were lightning caused. Experience has shown that, with
sever burning conditions, most lightning fires in the Black Hills
will put up at least a small smoke immediately after the strike. The
object is to take action on these fires before they grow to critical size
or shrink in the rain to become tricky sleepers. Quick action‘also leads
to control of a fire while it is still burning only on the surface of the
dufl, thereby reducing mop-up time and expense, Unless prompt
action is taken on fires after (or during) severe electric storms, their
number and growing size can cause the suppression job to snowball
to unmanageable proportions. It is in the detection and suppression
of these fires that the use of airerafc has become important.

Aerial detection supplements lookout detection on the Black Hills
National Forest, but will probably never supplant it. The lookouts
report approaching electric storms to the supervisor’s office, and
maintain a record of the path of the storms and of individual strikes.
If the fire danger justifies such action, a plane is sent out in time to
follow the storm onto the forest, and it stays on the job as long after
the storm has passed as conditions warrant. hen forest fuels have
had a chance to dry sufficiently to bring out sleepers, the plane is
againused. Assoon asa flight 1s scheduled, all lockouts are informed
of the course to be flown and are thus alerted to exchange information
with the aireraft observer by radio.

When the observer sights a smoke he reports it, immediately if
possible, to the nearest lookout, suppression crew, or ranger. Merely
being able to see the fire from the air, however, is not enough. The
observer must be able to gage the fuel type, slope, size and behavior of
the fire, and other important factors, so that he has a basis for deter-
mining adequate manpower and equipment. When the fire is in a
location not positively identifiable by description, the observer gives
instructions to the crew to drive to a known point as near to the fire
as possible. While the crew is traveling to tEis point the plane may
continue the patrol, or may be used for picking out a route to the
fire. The observer’s judgment from the air of the negotiability of
roads is very important. Having reached the appointed place, the
crew is directed to the fire by instructions over the radio from the
aircraft observer.

In rolling country where the hilltops are timbered and no vantage
points are available to the sup‘)ression crews, much time can be lost
in reaching the fire. Frequently a slight breeze will carry the smoke

10

~




*

FIRE CONTROL NQTES . 11

into the timber or behind a hill, so that the crew can pass very close to
the fire without locating it. If the observer can follow the crew from

A AT g
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the air, he can stop them at the proper point.
N3 On old, narrow roads through heavy timber it is difficult to locate
3 a pickup truck, and extremely difficult to follow thé progress of a
L F. man on foot. During daylight hours in clear weather any reflecting
wE surface may be used to reflect a beam of light from the sun to the
>t plane. Signaling mirrors with aiming devices and instructions, sal-
.y vaged from armed forces rescue kits, are effective for 10 miles or more.
Tl The aiming device is especially helpful in hitting & small target such

as a plane at a distance.

M If the fire is too far from a Forest Service crew for quick first at-
8 tack, the lockout dispatcher may telephone the nearest cooperator.
However, most local residents do not have telephones. The plane,
therefore, was equipped with a loud—sPeaker so that the observer could
request the needed assistance from the nearest cooperator, while the
plane circled the ranch house or sawmill. The cooperator is informed
of the location of the fire, its size, kind of fuel, and the size of crew
and kind of tools needed. The plane, by means of instructions through
the loud-speaker, leads the cooperator to the fire. Arm signals are
used by the man on the ground to answer questions by the observer,
who must anticipate the other’s message in order to ask the questions.
It more help is needed, the observer requests it by radio through the
district orgamzation or by loud-speaker from another cooperator.
In any event, the cooperator is thanked, and informed that the fire
is being reported to the ranger.

A high-wing monoplane with a low engine cowl is in our experi-
ence the most suitable type of aiveraft. It provides excellent visibility,
both to the sides and ahead; it carries ample fuel for 4 hours in the
airj and air speed may be varied from 70 to 140 miles per hour. A
four-place plane provides ample room for the use of radio, maps and
other parnpherm]lia, while a smaller plane is noticeably crowded and
reduces efficiency. A shelf over the baggage compartment of the four-
place plane provides mounting space for two 25-watt amplifiers weigh-
ing a total of 32 pounds. The left wing struts support a compact
speaker, as shown in the photograph.

The walkie-talkie radiophone, type ST, is effective for temporary use
m the plane. Fitted with an adapter plug and swivel lug attached to
an insulated wire antenna, the set can be turned on and off, as with
the original antenna, by screwing the plug in or out. The fine wire
antenna is extended out the window, which may be closed on it without
A damage to the window. The outer end of the antenna is taped to the
] wing strut about 14 inches below the wing, with the tension sufficient
to hold the wire fairly straight and with suflicient length inside the
: plane to permit manipulation of the set. The SF radiophone should
+ be provided with separate microphone and headphone on cords so that
: the case containing chassis and batteries need not be held by the opera-
tor. A kit providing the necessury parts is being supplied For the 1950
season.

The present technique results in considerable saving particularly in
the control of lightning fires. Because of it no great expansion of
the present lookout system is contemplated. Consistently quicker de-
tection of lightning fires, more positive first attack and quicker control,
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The sturdy, compact speaker mounted on the left wing struts does not noticeably
alter the flight characteristies of the plane,

and a smaller mop-up job resule in savings which amount to several
times the cost of plane hire. The added safety in controlling fires
while they are still small is probably the greatest advantage, though it
is hard to prove by statistics on the fires That don’t get away.

[Alrcratt operators must obtain CAA approval on each installation
of equipment of the character deseribed in this article.  Additional
information can be secured from the Forest Supervisor, Black Hills
National Forest, Deadwood, 8. Dak.]
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Al CARGO PARACHUTE EXPERIMENTS
‘? Fize Coxrrow Equiraext DeveLoratest Prosect
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Region 1, U. 8. Forest Service

CLUSTER PARACHUTE

; The cluster parachute consists of three standard 22-foot rayon cargo
1 chutes attached to a common vizer which carries the load (fig. 1). The

Fratee 1.—Cluster parvacliute for load: up to G pounds. Note method of
afbiehient to counnen riser,

distance from perimeter of each parachuie to the container or load is
40 feet. Weight of the complete unit, packed in gpecial container,
! 1= (6 poundds.

The cluster parachute was devized for careying heavy loads of water,
fuel oil, ov equipmient.  Although total weightc (G6 pounds) seems con-
siderable, 16 15 less than that of three purachutes packed in separate
, containers.  Advantage of the large parachutes are savings in flying
- tine, less scattering of loads, und meang of dropping equipment wergh-
ing over 200 ponnds. When nore than one conventional purachute is
attuched at the load. the parachntes repel each other, causing a high
‘ rate of descent atdd an increnze in the number of malfunctions due to
one eanopy opelng before the other.

Test drops made to date have been successtful from a stundpoint of
damage to cargo but vates of descent arve somewhat faster than other
gpecial chutes {multiple parachute). There was also a tendency of
this parachute to oscillate slightly more than other types tested.

13
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Conclusions were that this parachute arrangement can be improved -
to obtain a slower rate of descent and perhaps less tendency to oscillate.
Because of the tests it is not recommended for general use at this time.

MULTIPLE-UNIT PARACHUTE

This project included development and test of a multiple-unit para-
chute for use with loads from 400 to 600 pounds. Development of a
roller platform for heavy cargo and the mncreasing demand to drop
heavy loads of water, fuel oil, or equipment has created a need for
this type of parachute or methods of using standard freight chutes in
clusters or pairs, Test drops of equipment, supported by two or more
standard chutes attached to the load at a central point, show that the
escape of air at the perimeter causes the chutes to repel each other,
resulting in a faster rate of descent and contributing toward oscilla-
tion in rough air. This was also the case, but to a smaller degree, with
the parachutes attached to a common riser,

The multiple-unit chute was constructed of three 22-foot rayon
cargo chutes sewn together at the perimeter to form one large tri-
angular canopy. The resulting hole between the parachutes was en-
closed by a six-gore, conical chute sewn to the main canopies with zig-
zag stitching.  The length of load lines was varied to allow the canopy
to ride flat, and the limes were attached to a single riser of double
thickness webbing. The load is attached to this riser.

The weight of this giant parachute is 71 pounds with container.
Standard rayon cargo chutes weigh 24 pounds each, complete with
containers,

Drop tests of the parachute, with a 526-pound load, indicate very
good performance. Rate of descent averaged 23.5 feet per second.
There was very little oscillation even in fairly rough air, Opening
required 214 seconds, which is fast enough for Tow-level dropping for
greater accuracy.

Figure 2 shows multiple-unit parachute as packed for use with heavy
loads. Single large container is easier to handle in plane than three
individual parachuies.

This parachute has o definite place and, of the three different types
or kinds tested, gives the best all-round performance on heavy loads.
1t requires special construction and it is not believed that many of the
units should be kept on hand except for special jobs.

BASEBALL PARACHUTE

Baseball parachutes are obtained from Army surplus and available
for further orders. The parachute is bias constructed and formed, and
has a muslin canopy with braided rayon lines. It differs from the
conventional flat type canopy in that it assumes a half-round shape
when fully inflated (fig. 3). There is no apex vent. The unit is ma-
chine-packed in a square, plastic-impregnated fabric container, the
quer half of which is lost when the chute is pulled out. Repacking
of the chute in the same type of container is impractical although many
of them could be salvaged and repacked into a canvas sock, similar
to the present standard cargo chute container but of a larger size.
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Fiorre Z—Multiple-unit parachate i conrafner shown with test londs in heavy
drmms. weighing 526 poumls,
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Provee S—Baseball parnchnie: Left. Extemdod.  Note =hape and construction. !

Right, after wse. Note bolk of nwitevial: halt of jts container ks =hown, :

v

The wnit, as veceived and described above, weighs 35 pounds. The 1
dinmeter of the baseball purachute is given as 20 feet, but hecause of -

Its fornied construction it has a greater surface area than the conven- i

tional 24-foot canopy.

I
banm —50——n




“vent. By “skirting” these vents, ad

16 FIRE CONTROL NOTES

Test drops were very satisfactory. Average opening time was 11,
seconds; average rate of descent, 2314 feet per second with 150-pound
load and aivspeed of 110 miles per hour. Little or no oscillation and
very light landing shock were experienced.

We do not recommend loads over 150 pounds ot airspeeds over 110
miles per hour, as opening shock is rather severe (indicated by broken
line on one drop). The weight and bulkiness, when repuc{;ed into
canvas containers, is a disadvantage for smoke jumper use or when
several packages must be carried on one trip.

ENLARGED APEX VENT

This project was undertaken to reduce the opening shock of para-
chutes, used with the long rope attachment, for timber drops. It is
believed by reducing the opening shock that n smaller and less ex-
penstve long rope may be used. At present one-haltf-inch rope, pre-
ferably nylon, is needed for dropping cargo in heavy timber.

A standard cargo chute was modified to provide a 35-inch-diameter
vent in the apex. An 18-inch-diameter bungee ring was installed to
close the vent after the opening shock. Modification costs totaled
$10.46 for test parachutes. This cost would be reduced considerably
if a number of parachutes were modified.

In test drops the parachutes equipped with the apex vent functioned
perfectly. Rates of descent were normal. In one drop the long rope

{three-erghth-inch nylon) broke in two places but this was an old rope.

that apparently had lost the elasticity that gives it masimum strength.
Also, the cargo was discharged at 110 miles per hour, which is well
above the speeds normally used.

We believe it is possible to reduce the labor and material required
to modify the standard chute by incorporating the bungee ring directly
into the apex of the chute. Thisis to Le tried. . :

UMBRELLA PARACHUTE

The umbrella parachute is a modification of the standard cargo
chute designed to reduce rate of descent and oscillation.

Modification of the standavd clute consists of air vents, arranged
in a eireular pattern, around the upper third of the canopy. The
vents are cut across the panels of the parachute and material hemmed
on each edge for strength. These vents allow the escape of surplus
air which normally is lost around the (})erimete » and through the apex

itional lift is created over the
skirts and the top of the canopy (fig. 4). ' Skirts are positioned by
secondary lines attached to the main lines of the parachute. It iz
believed that the modification of a number of parachutes may be ac-
complished when damaged chutes are repaired. The additionnl mate-
rial needed for the skirts may be secured from chutes damaged beyond
economical repair.

Tests of this chute indicate that further study is needed to perfect
the modification, although rates of descent appear to be slower than
those of conventional parachutes and there is a noticeable decrease in
the oscillation in rough air. Average rate of descent of the umbrella
parachute on test drops made to date is 22 feet per second with 150-
pound load.
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Freure +.—Umbrella parachute: Left. skirted lobes irranged in the canopy;
right, arrangement of vents in upper third of the canopy,

12-FOOT RAYON PARACHUTE

This region recently purchased 200 12-foot orange rayon parachutes
(Army surplus) for use with light cargo. Performance tests were
made and the record established 11 case others become available or we
receive requests for information concerning this type from other
regions.

The parachutes will be repacked in small canvas containers for use
in this region. Weight is approximately 1 pound. Tnitial cost of the
parachutes was $2 each.

In general, these small chutes are suitable for loads up to 50 pounds.
Fragle loads, or water in 5-gallon cases, should not weigh over 32
3 pounds. Opening characteristics were superior to the coftin-silk flare
i chutes used extensively in this region for smoke-jumper packs, light

loads of subsistence or water, and other equipment.
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ROLLLR PLATFORM FOR DISCHARGING AIR
CARGO

Fiwe Coxrrow EQUII'\IE\'T DEVELOPMENT PROJECT

Region 1, U. §. Forest Service

The region has been using two Douglas €37 qupldnea extensively
for aerial freighe delivery “and smoke- -jumping activities. Cost per
hour is but little more than that of the Fords and Travelairs because
of the faster cruising speed. The big planes do require, however, more
maneuvering time for dropping c(uwo in difficult areas. The roller
platform was built to enable: freight dloppeh to discharge heavy cargo
ot multiple bundles quickly and easily at the proper time. The ad-

vantages ave: (1) Reduction of flying costs: (2} less seatrering of
bundles on ground: (3) greater dropping aceuracy; (4) ense of Tan-
dling hmv\ cargo sucly as a barrel of fuel'oil: (5) safety of operation.

The platform frame is constructed of welded, square steel tubing
arranged to support ball-bearing rollers made of aluminum tubmn'
Twelve rollers were used in this model but draw ings and ~pec1ﬁcat10n=
are being revised to include two additional rollers. Theze additional
rollers will be installed in the two outside panels in line with the second
roller of the center panel. This will provide five rollers on the outside
edge instead of the four shown in figure 1.

A sheet of aluminum is riveted to the framework on the upper side
and zlotz cutr for rhe roliers to work in.  The rollers extend approxi-
matiely one-fourth inch above the platform. Pins on the front eor-
ners position the platform in the door of the plane.

Frarae 1.—Dottom view of pl.ltfmm showing copstruction decails, I'in in front
corner iz for pesitioning platform in door of piane.

18
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The roller platform has performed successfully in all test drops.
We have discharged loads weighing 1,196 pounds with one man only
on the Lifting bar.  With multiple bundles, the practice is to space
them as far apart as possible and following each other as they leave
the door.  Parachutes fouled each other temporarily in opening on
ang test, but loads were imdamaged on landing.

Total cost of the development was $353.  Similav roller platforms
may be constructed for approximately $200 for labor and materials,
with smaller platforms costing correspondingly less.

As a result ot tests made on this unit, we plan to construet a roller
platform for use in the Ford and Travelair airplanes. Although
smaller Tn capacity, the roller platform in these planes will discharge
cargo faster and easier than present methods.

Lhe lifting device consists of tubular handles, with rollers made of
hall-bearings, and offset arms slotted to engage a bar in the rear of
the framework (fig. 2). Not shown in the picture is a rubber pad
which is Installed between the floor of the plane and the platform.
This rubber pad engages the rollers when the platform is lowered to .
prevent the rolls turning while the platform is being loaded for a
dlrop, or until the platform is raised to discharge the earga.  This is
an mportant safety precaution and makes it easier to load the plat-
form in Hight.

When the platform is raised. the rolls are free to turn, and the in-
cling is suflicient to cause loads to roll by gravity, A sheet of heavy
cavelboard under odd-shaped ov roped bundles will allow them to roil
onr easily. :

Fowne 2—Platform in fat position in door of airplane. Pulling the handie
. l - 1 aar g
at left to the tloor raises platfor to unloading position,
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CARGO DROPPER’S SAFETY HARNESS

Fire CoxtroL EQuiraexT DEvELOPMENT PROJECT
Region 1, U. 8. Forest Service

The development of a safety harness for use by cargo droppers has
been discussed many times. Fire control personnel have been in
agreement that it was badly needed but objections to its use were as
follows:

1. Tt hampered or restricted movement of the cargo dropper in
discharging bundles of air cargo unless the safety line was long

-enough to allow free movement inside the airplane,

2, With a restraining line long enough to allow free movement,
there was the possibility of cargo droppers falling part way or entirely
out of the airplane door.

3. If a parachute was not worn. there was always the possibility
that, in an emergency during low-level flight, it could not be attached
in time to do any good.

4. If a parachute was worn with the dropper’s safety belt, there
was a possibility of the parachute being opened accidentally while
handling ecargo, and the canopy opening outside the airplane. In
this event, droppers did not want to be tied to the airplane,

It had been proposed that a bar or strap be hung across the door
of the airplane for the dropper to grab in an emergency. This substi-
tute hampered the discharging of cargo and was never considered a
satisfactory arrangement.

Discussions brought out several suggestions and possibilities which
have been combined in the cargo dropper’s safety harness described
here. -

The safety harness has been designed to nse with airplanes equipped
with overhead cable running lengthwise of the airplane. This
arrangement is satisfactory for use by smoke jumpers or'in freight
delivery, and requires only that parachute static lines be of the proper
length. The safety line is adjusted to allow the dropper free move-
ment in working the cargo at the door, but in the event he should fall,
the pull on the safety line swings him back towards the center of the
plane to a position directly under the overhead cable, Length is such
that the dropper cannot fall out of the door. Movement in the plane
1s accomplished by sliding the cable snap along the cable as necessary.

The harness is designed to be quickly removable in an emergency.
The quick-release fastener releases shoulder and waist straps immed:-
ately when struck with the hand. There are no loops in the harness
to slide out of. TUntil the harness is released, the parachute cannot
come out of its container even though the rip cord should be acci-
dentally pulled.

Tests of the dropper’s safety harness have been satisfactory and
the harness is approved by experienced men who tried it.

20
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Carge dropper’s safety harness: Frong view =howing quick-relense box: back
view showing arrangement of harness to prevent pairsichute from being opened
aceldentally,

Drawings and cable installation instructions are available to those
who care to make tests of the harness from the Regional Forester,
Federal Building, Missoula, Mont,

[A recent report of a contract cargo dropper's life being saved by
parachuting from a crashing plane only 150 to 200 feet ahove the
ground indicates that wearing of parachutes by cargo dropping per-
sonnel has more merit than generally believed —Ed.]
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PORTABLE LINEN HOSE WINDER

Avstiy H. Wi xs

Deputy Foregr Commissioner, Uiine Fopont Sereive
The Maine Forest Service uses lavge quantities of 1L5-ineh linen
hose in 100-foor lengths with slorred g aluminn alloy I P T cou-
plings. Tn handling this kind of hose, fire wardens lave long been in-
terested in some portable type of hose windey, Many have devised
home-made models it none which could be declaped ag zuitable fop
standard equipment.

s
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Double-ralled 100-foor length of linen hoxe : femule end Overlaps aaud proreces male
coupling threads,
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In the winter of 1948 the writer attended a forest fire protection
meeting of the Canadian Society of Forest Engineers at Fredericton,
New Brunswick., During the meeting a portable hose winder for linen
hose was displayed. Through the courtesy of the New Brunswick
Forest Service a blueprint of this model was made available to the
Maine Forest Service. With some remodeling of the New Bruns-
wick sketch, Maine has made a number of thesa hose winders, which
are now considered standard equipment for each forest fire warden’s
Lieadquarters. ‘

These hose winders are relatively simple to construct and cost of
materials should not exceed 10 dollars. The main office lias been
securing the hardware and sending it to the warden where the rest of
the construction work is completed. There are no patent rights on
this winder and anyone interested can easily make his own,

In Maine the wardens are instructed to roll linen hose double with
the female end longer so as to overlap the male coupling and form a
guard for the threads.

Some wardens have been using this winder satisfacrorily for quickly
picking up wet and dirty hose off the fire lines to be londed on to trucks
and taken to the storehouse for cleaning and drying. When rolling
up clean and dry hose at the storehouse, each roll 1s tightly wound
and ready for service or storage,

This hose winder is not designed for 1%%-inch single or double jacket
rubber-lined hose. Howerer, it can be used by making the side pieces

of the frame above the sockets a little longer.

PUBLISHED MATERIAL OF INTEREST TO FIRE CONTROL MEXN

Suoke Jumpers in detion, by J. Morgan Smith. In Disaster, April 1930, pubtished
by American Red Cross,

On Fire Frerention, by Clint Davis. In Disaster, April 105, published by
American Red Cross,

Aerial Means of Fire Suppression, hy A, Koroleff, Director of Woorllands Re-
search, Pulp and Paper Research Institute of Canada, 2420 University
Streer, Montreal 2, Canada, Woodlands Research Index 52 (I'-3), April
1950.

Forest Fire Control, by ') A Thompson.  Joornat of Forvestry, April 1950,

Use of Aircraft by the U. 8. Forest Serpive. A mimeograplied paper by U. 8,
Forest Service, Washiugton, D, C.. revised February 1950,

Control Wildfires—[rotect Gromwing Trees, in Does Farm Timber Growing Fay (n
the Houth. by Extension Service and Forest Service, U. ¥, Depr Agr.
Leaflet 277, 3930. '

Those Japanese Bulloons, hy Brig. Gen, W. H. Wlibur, U, S, Army, rotived,
Readers Digest. August 1950,

Wet Water for Forest Fire Suppression, by Wallace L. Fons, Forest Research
Nute T1. June 27, 1950, Californin Forest and Runge IIxpr. Sta., 347 Forestry
Building. Univ. Calif., Berkeley 1, Calif.

Prescribed Burning in the Slush Pine Tipe. in Management of Natural Slash
Pite 8Brands in the TFlatwoods of South Georgin and North Florida, by
Robert D, McCnlley, forester, Southeastern Forest Expt. Sta., Forest Serviee,
Asheville, N, . UL 8. Dept. Agr, Clr, 843, 14950,

Fire Fighter—and More. by Charles A. Wentzel, seniop ranger, Departinent of
Forest and Waters, Pennsylvanin,  Published in che Philadeiphia Inquirer
Maguzine, Jaly 23, 1950 ’

Smoke Jumpers Fight Forest Fires, in Montana, Shining Mountain Treasureiand,
by Lee A, Burah, National Geographiv Magazine, June 1951,
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MICHIGAN POWER WAGON FIRE UNIT

Giewenr T STEWART

Ntupervisor, ) ichigun Forest Fipe | rperiment Station

The power wagon as used by the Michigan Department ot Conserva-
tion for forest fire control 1s a four-wheel-drjve truck that equals
wheeled tractors in its ability to traverse difficult terrain, The com-
mercial truek requives considerable refinement tq adapt it to fire
control purposes inasmuch as it is a standard cargo carvier.

Michigan power wWagon fire npis.

The basie design wag completed ar the Michigan Forest Fire Experi-
ment Station.,  Field experience over the Past 5 years has added to the
tinal machine and as the unit is now issued, it is the result of work and
Stggestion by the entire fipe organization.  The truck lends itself very
well to use as 4 medinm tanker for fipe fghting. To fulfill this assign-
ment, the following installations hyve been added to the connmercial
truck :

1. Driveshaft leading frony (e transmission and drjven by the com-
mercial attachments for the rear power take-off. Cross members were
added to support bearings and the drive shafr, which is actually a
Jackshaft lying within the chassis frame,

2. Complete armor o raitnd the entipe body,  This includes 2 radia-
tor avill and protection for the headlights, heavy angle memberg at-
tached to the fenders and running hourds, and”y penr bumper and
trailer hitch,

—
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3. Slip-on tank unit mounted on a skidlike base. It is removable and
may be repositioned exactly by indexing points. The tank unit also
inclndes a I11i,«;‘h—pl'es.-mre pumping unit mounted on a steel deck behind
the tank. The pump is driven by a multiple V-belt system from the
special drive shaft mentioned. A hole in the truck deck permits pas-
suge of the belts from the shaft to the )l)ump sheave, and a guard covers
the belt system. Capacity is 15 gallons per minute at 600 pounds
pressure. Also included in this pumping system is a tank fller oper-
ating on the ejector principle. Its purpose is rapid refilling of the
tank at supply points, '

4. Live reefrfor hose storage and pumping service.

5. Full radio equipment. This consists of an ¥M unit operating
on a frequency of 46580. The radio instruments are in a steel case
mounted on top of the tank. Cables run from the instruments to con-
trols on the dashboard near the driver. They are contained in water-
proof and steel casings.

6. Complete tool equipment, for pumping service, maintenance, and
field upkeep. This includes all pump accessories, nozzle gun, ete.” All
of these items are contained in a sturdy tool box with recesses for each
part. Full operating instructions are mounted in a watertight frame
in the lid of the box. For purposes of compactness and utility of
space, the tool kit is carried on top of the radio case and below the
level of the cab.

This outfit is assigned as initial attack equipment. The tank capac-
ity of 300 gallons permits working time of 1 to 134 hours depenc ing
on fuel types and skill of operator. Accessory equipment consists
of two hand-operated plunger pumps. three shovels, and one ax.
Two seats may be mounted at the rear of the body for extra men. The
normal erew need not exceed four men.

This model of power wagon and the additional equipment has been
muler development and production by the Michignn Department of
Congervation since 1946, Trenty of these are now in service. Full
print specifications have been completed as well as tooling for produc-
ilon. Patterns for all necessary castings are completed. Total cost
averages about 53,300, not including radio equipment.

Experimental work to extend its usefulness in fire control is being
continued at the Forest Fire Experiment Station. Included in the
sXperiments is the attachment of iydraulically operated plows at the
vear of the truck, to be used when possible in line building.

It should be borne in mind that the power wagon does not compete
with crawler tractors and plowing units. Tts development was in-
fended to provide a relatively fust tanker that would not be road-
bound. It actually supplements the erawler tractor and plow, These
PO units cooperating as a team are capable of effective action, espe-
vially at heads of fires wlhere line must be built or where critical sectors
must be held while line is being bailt und at critical points not hitherto
nossible of attack.

Additional information on this unit may be obtained from State
Department of Conservation, Lansing, Mich., or Michigan Forest Fire
Experiment Station, Roscommon, Mich.




SUPPRESSION PLOW

4 J. A MoLres
Five Control Engineer, South Caroling State Commission, of For

i SOUTH CAROLINA’S TYPE C-150 LIGHT
i.

]

estry

: This plow was designed and developed by the Engineering Section,

) Branch of Forest Fire Control, South Carolina State Commission of

orestry to fill the need for a light suppression plow that could cope

with conditions encountered in the heavy and wet soil types of tLe

coastal plains region. Developmeit was started in January 1950, and

the plow was ready for “fire test™ during the spring blow-up. Speci-
fications are as follows :

el e S 313 pounds.,
Conlter :

Construction

_______________________ Cast steel (South Carolina State Com-

mission of Forestry foundry pat-

' tern},
Outside diameter__.________ 18 inches.
Shape

______________________________ Cast taper, machine beveled,
Rab... .o Steel plate, bronze bushing.
Lubrieation_________ 777777 Zerk fiteing.

Middlebuster poim¢.______________ 777 CCast steel (South Carolina State Cowm-
mission of Forestry pattern).
Disks. .. 18-inch diamerer, farm type.

____________________________ Design; high torque resistant box
beam,
_____________________________ Same as Dearbory Cross draw bar,

The middlebuster plow point is not of commercial manufacture, but
i1z of cast steel from a pattern developed by the commission,

Pilot models of this plow carry coulters of machined steel plate,
Production models are ftted with & heavy steel coulter, machine bey-
eled, and cast from the commission’s aluminum pattern.

The 18-inch disks are carried on heavy duty, dust-sealed hubs, cast
from the commission’s foundry pattern. ‘The hubs are fitted with
Timken bearings. Disks ave of commercial manutacture,

The firebreak cut by the unit has an average depth of 4 inches with
a cut width of 30 inches. The cut section together with the variable
throw provides an effective firebreak of 42 to 60 inches, depending
upon the soil condition. The blow constructs an exceptionally clean
le and its sturdy construction s an advantage over many other

Draw bars

types of light suppression plows tested under South Carolina condi-
tions. Itis adequately drawn by Ford or Ford-Ferouson type tractor
equipped with bombardier half track system or the H, G. crawler
tractor in the 20 horsepower range,
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Light suppresgion plow with speeially designed middlebuster plow point and I
coulter.
; Portable Electric Megaphone—Late in the fall of I3 o portable electric

megapthone was loaned to the Saperior National Forest by n commercial CONLHLILY,
fur testing the teasthility of brondeasting nessages from airplanes o ground
erews engigred in dlrve suppression.  The short rime rentaining in the fire season
left little opportuniry to make exhaustive tesis and coime o any very definite
, recomuiendations,  However, some tests were miade from eich of the three
Forest Service plunes.
eption, voltume, and clarity was very goott trom the two-place Uiper Cub at
elevitrions nenr 6 teer, At 1.000 feor reception was tair, while ng 1.800 feet it
wils intermittent, i e. fair if plane was up wind from the listener, and not
audible if the plune wus down wind,
; A test wux afforded From the four-plice Stinsom during the sexrech for a lost
: hunter. With the plune fyhge at an elevation of 500 o MM} feet over an area
of about fone sguare miles, the searching party was able 1o clenrly hear the
announcement that the st nan bad heen found.  On another oceazion, the
iemitphone operired ronnd-to-ground points during a storiny night trying to call
A lost hunter ont of the wamls, Tt was later learned that the hunter heard the
vodce of the searcher but, ir being night, was afraid to leave hix fire,
When the inegaplions was operated from the Noorduyn-Horseman nine-place
: pline, reception was poor. This wus probably due to the high nuise factor from
the plane and the elsvations required for fying the large-<ized craft,
! From the few tests nende, the Superior Forest helieves the megaphone would be
;’, very priactical in talking to fire crews from smnll planes such as the Cub and
Stinson. It would ai=o e practienl in large fire camps for amplifying instrue-
tions amd announcements.—W, “J. EMERsoxN, forester, Fire Coatrol, Superior
Nutionul Furest,
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PRELIMIN_ARY REPORT ON THE USE OF A
TRACTOR-PLOW IN THE SOUTHERN APPA.
LACHIANS

R D. WirLiaas
Districe Ranger, Chattahoochee Nutional Forest

An H. G. crawler tractor with a middlebuster plow has been used in
ire suppression on the Armuchee Ranger District since the spring of
1949 with promising results.

The Armuchee is the westernmost district of the Chattahoochee
National Forest situated in northwest Georgia. The aren is charac-
terized by a series of fong linear ridges rising up to 860 feet above the
Hoors of the intervening, wide agricultural valleys. Most of the
146,525 acres protected lie in the ridges where coils are stony and large
rock outerops are frequent. Topography is rough and slopes are
steep. About one-fourth of the timbered avea is o hardwood type, and
the other three-fourths yellow pine-hardwood, Underbrush s heavy
and fires in the predominant leat-needle litter burn with a high rate of
spread and medium resistance to control.  Slash areas resulting from
heavy logging of private lands, an sedge grass and advanced repro-

duction on numerous abandoned fields interspersed throughout the
area, form the most explosive fuels,

During the 5-year period 194448 ap average of 31 fires burned 78¢
acres annually. Prior to 1949 suppression was handled entirely with
hand tools by the district ranger, 2 seasonal Fire Control Alds, and
© voluntary fire wardens with trained “pickup” ¢rews. The original
force has been retained, The tractor-plow was added to strengthen
the organization. Although approximately 10 percent of the pro-
tected area is too rough for tractor operation, fires occur infrequently
in the rougher sections, and during 1949-50 the unit could have oper-
ated on every fire that oceurred.

The tractor-plow assigned to the Armuchee District has a toral
weight of 3,130 pounds, total lenotlh with plow lowered of 14 feet, and
maxtmum width of 5 feet. Treads are 10 inches wide. The 4-cylinder
motor gives tractor speeds at governed motor speed of 2,02 miles per
hour in low gear, 3.19 miles per hour in second, 5.25 miles per hour in
high, and 2.35 miles per hour in reverse.

To the commercial tractor were added : Heavy radiatorp guard : brush
guard rising 3 feet above the operator’s seat; safety guard over the top
of the treads; front bumper reinforcement of 300 pounds of railrond
steel to counterbalance the weight of the plow; and a spotli ght und rear-
mounted headlight (or taillight with clear lens), which were essential
for night work. Mounted on the tractor is a back-pack pump, drip
torch, three council rakes, short-handled shovel, and Pulaski tool. A
standard six-man tool box is mounted on the earrier truck.

28
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The plow weighs 398 pounds and is raised and lowered by a hand
wineh. Tt is adjusted for depth of line by changing the pitch of the
beam at the clevis. The plow has a 24- by 325neh moldboard and
36-inch wingspread.  In most soils it constructs line 6 inches deep at
the center and 54 inches in widtl, meluding throwback.

The unit is transported on a 144-ton stake truck with a 7. by 9-foot
flat body and a 5-foot ramyp sloped to a 21-percent grade. Portable
runplanks complete the ramp to the ground. The truck can travel
safely at 45 miles per hour on good roads and the unit can be unloaded
and placed in operation by two men in 1 minute (fig. 1). :

Fiavre 1L—Unloading the H. . crawler tractor with iniddlebuster plow. The
unit can be unloaded and placed in operation by two men in 1 minute,

The tractor operates effictently downhill on slopes up to 790 percent,
uphill on slopes up to 40 percent, and sidehill on slopes up to 45 percent
(fig. 2). Where slopes are too steep for sidehill and uphill operation,
the tractor is backed uphill and builds line dowiward, The outfit
performs satistactorily in rough, rocky terrain and good results have
been obtained on night fires.

Orgunization plans call for immediately dispatching the tractor-
low to every fire in “plowable™ area as shown on the control map.
{\"hen the need is indicated, & warden crew is also dispatched to handFe
sections of the line too rough for che tractor, and to perform mop-up
50 us to relense the tractor crew for another fire. On class 2 and 3
days, the tractor crew consists of the operator, backfire torchman, and
follow-up man with a council rake and back-pack pump. On class 4
ind 5 days, two additional men are carried to back up the line. A
front scout is necessary if the country is very rough and is always
necessary at night.  Most fires are controlled by the parallel method
as our fires seldom crown,  Fusees were found too slow for line firing
but drip torches have been used with wood results,

From January 1, 1949, to June 30, 1950, 51 tires have occurred on
the district. The tractor-plow was dispatched to 36, or 71 percent,
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FIGure 2.—Downhil] uperition on 4 T0-percent slope.
in steep, rocky terrain.

The tractor performs weli

of these and operated on 29 fires. or 50 percent. It was not needed on
arrival at 7 fives and was not dispatched to others through error in
Judgment or becanse it was known that it would not be needed. The
nnit buile $95 chains of line at an average rate ot 50.6 chains of held
line per tractor-hour and a held line average of 16.9 chains per man-
hour on the tractor-built sections. Table 1 shows the results obtained
on the 20 fires occurring in 1949-30 and 129 fires controlled entirely
by hand during the pertod L9H-48, inclusive. Class A fires and fires
oceurring on class 2 days were eliminated from the analysis as these
are uswally easily handled and offer no tesr of suppression methods.

TaBLE L.—.dverage size of fire and average time on Suppreaston for hand-tool
and plow control on class 3 and 4 fire days

[
| Average size of fires :A\'eragc time on suppression
i
1

Fire day and controi

method o Line
‘;‘{fgc?{f I;;:;gl Inerease construe-| Mop-up| Total
tion
Man- Man- Afan-
Acres Acres | Percent | honrs hours hours
Class 3:
Hand-tool. . ___.. 10. 3 18. 8 - 83 14, 53 19. 67 34 20
ow_____._._.__ 88 11. 4 30 5. 74 12. 00 17. 74
Class o
Hand-tool________ 18. 6 46. 9 152 36. 32 29. 00 65. 32
Plow._ _________. 8.6 12. 3 43 5. 98 18. 00 23. 98
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Plow-controlled fires are smaller at initial attack because the unit is
immediately dispatched, whereas warden crews are more slowly
gathered and get-away time is longer. The final averiage size is con-
siderably smaller and the advantage of plow over hand-tool cortrol
mcreases sharply as fire danger rises.

Operation and depreciation of the tractor and plow was established
at $5.25 per hour. Based on wage rates now prevailing in this locality,
the average plow-controlled Hre was suppressed at a cost of $22 as
compared to $36 for the hand-tool controlled fires. Past oceurrence
of 26 fires annually on.class 3 and 4 days, class B and larger, indicates
annual savings of $364 in suppression costs. On this basis alone the
equipment is a paying investment, However, greatest saving is the
reduced acreage burned and reduction in possibility of large disas-
trous fires. The outfit, too, has a definite prevention value, %ob fires
which were becoming a problem in one area practically stopped after
the tractor was persistently used in place of hand labor,

Fire Precaution Meter—The more the traveling public and local people
become aware of flre danger conditions. the more we can exXpect caution will be
‘used by people in forested areas during the fire season. For that purpose, a fire
precaution meter was devised on the Helena Forest in 1937. Both of the local
daily papers, Montana Record Herald and Helena Independent, agreed to carry
the meter each day during the fire sea-

son. It attracted immediate atrention
and comment by local readers, and the
two papers came back with a request for | o FIRE PRECAUTION METER
it in 1938, The first printing “l'as ac- %
companied by a short article explaining
the purpose, ete. It was devised as a E FOREST
representation of a thermometer with a =]
ling in the center to represent the mer- | BURNING CONDITIONS
cury tube. [

Recently revised slightly to fit the | TODAY
Present class 100 danger meter, and with
sole change in wording, it is now being -
carvied in Coeur d'Alene, Idaho, and [ 95[FUELS BEST TO
Spokane, Wash,, dailies during the fire | 9o EXPLOSIVELY STAY OUT OF
season. Similar precaution meters could | gg | ORY THE FORESTS
well be devised for use in daily papers | o |Figg WOOoDS
in other regions and parts of the United DANGER ARE
States where fire conditions and man- _:g EXTREME VERY DRY
f..lll.i&(} ﬂre.? are a p'l oblem during vary- FIRE EXTRENE
ing seasons of the.s ear. 65 DANGER CARE
_ The wmeter has little value other than [ 60|serious ESSENTIAL
in duily papers. It carries u very brief 55
description of each of the seven fire FIRES DANGEROUS
danger levels in the left-land column. | 39 |SPREAD USE
Opposite are briefed mensures of pre. | 45 |RAPIDLY CARE
taution which should be observed by [ 40[fRes TAKE
people living or travellug in forested 35|ARE NO
areas. A stwdied attempt was made to ap | DANGEROUS CHANCES
carry the message to the readers in
language remlily understandable to any- 25 :Lég-s gggsoma

LE

one able to read. 20 DRYING CARE

It must also be remembered, once such | 15
an arrangement is worked out with a 10 |FUELS CONDITIONS
newspaper, an obligation exists to decide 5 [MOIST SAFE.
on what danger rating is to be run and
notify the person who iy tu receive the
information in plenty of time to g0 to FORESTS ARE WEALTH
press.—V. L. CoiLINs, district ranger, KEEP THEM GREEN
Colville National Forest.




CO: BACK-PACK OUTFIT

” A. B. Everrs?
Fire Staffman, Snoqualmie National F. orest

The subject of pressurized back-pack outfits has come in for consicl-
erable discussion by forest protection men, Usually the discussion
centers around the use of a CO, cartridge for discharging liquid from
4 preszure eylinder. The disadvantage of the cartridge idea is that
the pressure does not renuin constant, In order to have sufficient
pressure to properly expel the last of the extinguishing agent, it is
pecessuy to overcharge the cylinder at the beginning of the Operation.
In the dvy powder type of extinguishers this >roblem is provided for
by using a heavy eyiinder for tle powder. TLiS, obviously, increases
the weight and would be undesirable in a back-pack outfit.

Test data were obtained on & constant pressure back-pack outtit,
coustructed mostly from surplus materials, To checl Pressure data
the test outfit wus provided with a pressure gage. This gage would be
unnecessary for field use. The price a manufacturer would have to get

for such a unit, using new mate-

rials, would probably be out of
reach for most protection agencies,

Nevertheless, Performance data

itre interesting,

Two surplug, stainless steel,
shatterproof oxvgen tanks with g
combined capacity of 434 gallons
were fastened to a plywood pack-
board. These tanks were tested to
600 pounds and provided with g
safety relense set at 200 pounds.

A’ 10-pound CO, bottle {also
surplus) containing 334 pounds of

> 15 mounted between the two
tanks,

A regulator valve (surplus) set

. at 100 pounds is screwed into the
outlet of the CO. bottle. This
valve has a soft blow-out disk as
is common with such regulators,

Thus, there are two safety devices.

This valve allows the CO, to feed

_ 7Tt -t into the pressure tanks through a

The Co), boitle in the center will expel copper tubE, keeping the Pressure
the twy Uresiire tanks better than constant at 100 pounds.

seven times, mdintaining a eonstant The two tanks are joined at the

bressure of 100 poumis, Plastie foam
nezzie is shown, top and bottom by tubes so that

‘Rw:vmly transferred to the Division of Fire Control, Northwes: Region,
United States Farest Serviee, to handle fire control equipment,
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only one filler cap is needed. This arrangement also permits equal
pressure distribution.
The nozzle is a 2-foot tube which can be provided with straight

& stream and fog or foam tips of any desired design or capacity. A press
button, spring tension valve, operated by the palm, controls the dis-
» charge. There is no doubt that this arrangement allows more efficient

g water application than the hand-operated pump common on back-
» pack outfits. ) )

b The weight of the unit, fully charged with liquid and CO., is 65

B pounds, or 10 pounds heavier than the conventional units.

p. With the temperature at 43° F. the 844 pounds of CO, expelled the

é."' , two tanks eight times. On the last charge the pressure dropped to 20

nE pounds.

e Using a small plastic foam nozzle and one quart of high expansion

e mechanical (liquid) foam and the rest water, 35 gallons of foam was

: measured. Thus, the potential foam capacity of the CO, is 280 gallons.
The unit operated for 2 minutes, producing foam at the rate of 17.5
L gallons per minute.
b The unit operated 33, minutes with a straight stream tip; 134
i minutes with fog. These figures mean little, however, as the size of
! the orifices in the tips determine the length of operation.
The disadvaniage of a pressure unit of this kind, besides the cost,
15 that the CO, bottles have to be recharged. In most locations this
entails shipping the bottles to a refilling plant. Open top converters,
- which could be recharged on the ground with dry ice, would be an
! improvement. Using wet water and the proper fog tips, the unit
should be an effective outfit for extinguishing fires in overstuffed fur- ;
niture and mattresses, a common type of fire for city fire departments, I
The foam unit should be effective on restaurant range fires, involving
burning grease. On the forest fire line, however, it is a little tog
complieated and too subject to inj ury. For motor patrolmen, it might,
have a valye.

For home use applying 2-4D, DDT, or whitewash with a fog tip,
it dlefinitely has possibi1itles—approximntel)' 52 gallons of liquid eﬂsilly
and effectively applied with 5% pounds of CO,. ¥f the unit had an
open top converter, it would cost about 12 cents to recharge the con-
verter with dry ice.

[Additional information may be obtained from the author, in care of
Regional Forester, Post Office Building, Portland 8, Oreg.]
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A SIMPLE LOOKOUT TRAINING AID

Grexy E. Brano
District Forest Ranger, Suwtooth National Forest
Each time a new man is placed on a lookout he has to be trained

in the various phases of the lookout job. One of his hrst duties is
to “learn the country.” This may be done in a number of ways but

we have found the training gadget shown in the photograph to be

very useful.

Training aid being vsed; dimensions are 26 by 19 by 4 incehes
= A 3y 4 inches.

The framework of the training aid is 34-inch iron rod, welded to-
gether. The frame may be made any convenient size but should be
long enongh to enable the trainer and trainee to stand side by side
The cross hairs on one end of the frame are attached to movable s]eeves'
which are locked in place with one-quarter-inch nuts. This provides
for adjustment in making the lines of sight parallel. The eve pieces
are one-quarter-inch flat washers welded in place; and the cross hairs
are made of length of fish line.

To adjust the training aid. simply place ihe frame on some con-
venient support with the rigid cross hatr centered on some i;l'()millerlt
object a mile or so away. Then, without moving the frame, adjust

§ g —
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i 5 themovable cross hairs until they are centered on the same object. If . -
: the eye pieces are 30 inches apart and the lines of sight are parallel,
the error will be negligiblé for lookout training purposes.
The training aid can be used by the training officer in pointing out
features of terrain such as creek bottoms, ridges, and prominent Tand-
marks, or by the ranger or other inspecting officer in checking on a

lookout’s knowledge of the terrain.

’ £ In training, the instructor and trainee stand side by side. The in-
. P structor should control the movement of the frame and hold his cross
' e hatr on the f)articular topographical feature he is describing. The
. ',‘; trainee lightly supports his end of the frame and follows the instruc-
! }; tor's movements. -With the frame in proper adjustment it is readily
e apparent that both men look at the same object. By slowly moving the
i ?’NZ" frame, the instructor can trace out creek bottoms, ridges, ete., and the
‘ ﬁ:«i two men cah carry on a conversation at the same time.
Lot For checking a lookout’s knowledge of the country, the procedure
e, 1s reversed.  As an example, the ranger may ask the lookout to trace
. i out the ridge between Lalke Creek and Eagle Creek. The lookout then ,
A8 controls the movement of the frame and the ranger follows his move-
8 ments.

This training aid is a good supplement to the map and fire finder, and
has the following advantages: (1) It can be made in any shop in
a very short time, using materials on hand: (2) it is especially useful
in pointing out difficult terrain; and (3) it is a time saver.

L upy—

. Air Force Fights Fire on Tonto Forest.—The advantage of airborne attack
% forces was brought home to the Tonto National Forest on the Lewis Creek fire
- ln June. The fire was discovered under the Tonto Rim about 2 p. m. on a Satur-
duy afternoon, the opening date of the fishing season, a time when it is very
difficult to secure local help. Shortly after 3 p. m. it was determined that
adequate local help was not available, and a eafl was made to Williams Field,
approximately 130 miles away. Men were assembled, flown to Payson Airport,
and hauled 20 miles by truck. all within & period of less than 3 hours.
Twenty-five arrived in the first crew. all in one plane. They were young,
husky individuals, willing to work: in fact, anxious to o so. Two of them
were assigned to kitehen detail, and were most unhappy because they were
prevented from fighting fire. An experienced crew boss was assigned to each
five men. The men were held for approximately 24 hours, on the fire line over
half the time. Then another crew of 25 was fown in and the first group returned
to Williams Field. These men arrived on the fire in less than 3 hours, and after
the first call could have been gotten there in less than 2 hours. It would have
required at least 12 hours to secure men by truck from any other ocutside source.
This splendid cooperation resulted from 2 “memorandum of understanding”
which was developed several years ago between the 3325 Pilot Training Wing
. it Willinms Air Force Base and the Tonto National Forest for emergency use.
! 5 The agreement provides for furnishing from 25 to 200 men by the Air Force,
' including transportation, suitable clothing, rations, and kitchen and mess equip-
ment, as well as drinking water facilities and medical attention, and goes into
some detail as to the procedure of assembling the men. They are recruited on
] X @ voluntary bhasis. We were told by the officers in charge that not the least
' [ - difficulty was experienced in securing men. They said at least 200 would have
volunteered, and they were anxious to come. This was borne out by the attitude
of the men on the job, who really seewmed to enjoy working on the fire, in spite
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k- of the fact that it was difficult and arduocus labor. The businesslike and cour-
i teous attitude of the men generally was a source of much faborable comment
£ by those who had an opportunity to work with and observe them.

e The prompt and efficient action of the Williams Air Foree Base undoubtedly

. A averted a serious fire which would have eaused great damage to an important
. recreation area and other national forest resources—PERL CHARLES, gssistant
| . - supervisor, Tonto National Forest.
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USE OF LIGHT PUMPERS AND AIRPLANES ON THE
SUPERIOR NATIONAL FOREST

WiLLrasxr J. Exersox
Superintendent, Fl y Service Center, Superior National Forest

For many years fire control in the Superior lnke country of Minne-
sota was exteremely slow and difficult and meant many hours of canoe
travel and cross-country packing before the fire was reached. The
seaplane, however, together with improved lightweight pumper units
and other portable equipment, has revolutionized fire control work in
this very extensive aren of high recreational values. Water bodies
are so numerous, and roads so few, that in many sections all other
control methods are considered very difficult or impossible. In fact
the seaplane-portable pumper combination has beep developed to a
point of such efficiency that it is used ju initial attack on all fives not
readily accessible by ‘motor vehicle, and the portable pumper is a
primary tool for mop-up.  Even on many fires along rouds, it is fre-
quently possible to get quicker action by dispatching a plane pumper.
outfit from the seaplane base at Ely to a Inke near the fire.

Because of existing roadless-area laws and the fact that roads ave
extremely difficult and costly to build, there will alwavs be many
extensive sections where motor vehicles may not be used. 17'01'tunately,
this Superior country is blessed with numerous lakes on which ses.
planes may land (fig! 1).

The lake shores and islands of the Superior lake country are its areas
of greatest fire risk, and the high percentage of fire occurrence in such
Spots makes the seaplane-pumper combination extreniely effective,
Every year muny shore fires start in the lake country {usually from
camp fires), and it is a common experience to suppress such fires with
oniy 100 or 200 feet of hose, quickly landed from a Forest Service
plane, '

The basic equipment maintained by the Forest Service at the LEly
Service Center and Ely Seaplane Base consists of 3 seaplanes and 2
portable pumpers complete with accessories and linen hose. The
heavy fire suppression and other transport work is done by the 550-
horsepower Noorduyn-Norseman, which can CALTY us many as five
putper-hose units complete with gasoline and accessories (fig. 2).
Or it can transport two or three complete units with pumper operator
and hoseman for each unit. Eight fire fighters witl dersonal effects
can be carried in the Norseman besides the pilot. The two lighter
planes, a 165-]]01‘5&\)0“'@ Stinson station wagon and d-horsepower
Piper Cub, are use primarily for detection putrol over the roadless
areas and for scouting and mapping work on going fires, All three
planes are float-equipped.

Recently the Superior has been experimenting with new smaller and
lighter pumpers that can be carried to small fires in the two lighter
patrol planes. Of particular interest is the new Pacific Marine light-
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Ficere L.—Superior roadless area,

weight “A” pumper which weighs only 86 pounds and is enall enough
g~ to be carried in the fonr-place Stinson patrol plane with w two-man
pumper crew besides the pilot (fig. 3). A kit, made up to accompany
this new pumper, consists of lightweight accessories, 1-Inch linen hose
In knapsack, small suction hose, and enough mixed gazoline to supply
the pumper for the ordinary small shore fire.  Small ax, pulaski, and
lady shovel complete the kit. The entire pumper unit with hose and
accessories weighs only 100 pounds.  Use of the smaller plune enables
the small initial attack pumper erew to land on many small lakes where
the lavre Norsenun plane could not safely land or take off,

The new, lightweight pumper has been in trial use only part of one
season aundl little is yet known about its performance on the Superior,
particularly in the many places where the vertical 1ift from the lake
shore to the head of the fire is rather great. On one of the few fires
where it was tried during the fall of 1949, the rough, rocky nature of
the shore line prevented the seaplane from getting in close. The fire
was close to the shore, so the pumper was set up on the flout of the plane
: and the two-man hose crew swam to shore with the light hose.  With
. the seuplane pilot operating the pumper, the crew knocked the fre
‘ down with direct water attack before it could get u good start.

Most of the fives which stavt in this area originate from campfires or
. lightning and usually require only one pumper unit to be suppressed.
s However, anywhere from 1 to 10 or even 20 pumper units may be
- dispatched, depending on information furnishe({ the dispatcher by the

l

patrol plune observer discovering the fire und by subsequent werial
scouting. A short-wave A radio network, with radios in each plane
and tower, portable radios on the ground, and a central control set in
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: FIGURE 2.—A typieal alrplane pumper unit on the Superior: Pumper on pack
5 frame, accessory hox with intake hose, mixed gasoline, and 1,500 feet of 1%-inch

linen hose, This unit is usually transported in the Norsemun seaplane with a
4- or S-man crew for fighting fires in the lnke country.

Froure 3.-—Components uf the 100-pound fire kir, Pumper ig the new I'ncifie
Marine “a weighing 36 pounds, monnted on pick frame,  Thig ean be operateq}
on shore and island fires in the Superior wilderness country by two men, These
two men, the pilot, and the 100-pound kit make up the pay load for the four.
PMace Stinson seaplane.

dispatcher’s headquarters, gives excellent communication in this vast
forest-lake area. Thus pumperamits may be moved from one fire to
another without returning to headquarters for instructions.

uring peak periods of hazard and risk, small pumper units with
two- or three-man crews are sent along on detection patrol flights, so
that direct attack may be made on any fire discovered. With this sys-
tem, fires may be attacked by the small pumper crew only minutes after
being discovered by the patrol plane, thereby suving much time und the
resultant larger force required by a larger fire,
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The new pumpers are also very practicable where the fire suppression
equipment must be packed long distances across country, Their com-
pactness and light weight are 2 vast improvement in this aves over the
older, heavier portable pumpers, and the small hose and accessories add
to the improvement. Two men can pack a complete ¥A” pumper-
hose outfit plus a couple of hand tools apiece for some distance cross
country without experiencing severe exhaustion upon arrival at the
fire. Here again, Forest Service airplanes frequently make the differ-
ence between success and failure on the control job. = As soon as g fire
is discovered, the dispatcher is able to determine the amount of hose
needed by having the plane locate the nearest water chance and esti-
mate its distance from the fire. The direction and distance from the
fire and other description of this water chance is provided the pumper
foreman so he takes enough hose, but not too much, which would tax
unnecessarily the carrying power and speed of the crew going to the
fire across country.

On many of these back-country fires, water chances may be available

o

-that do not show up on the map.  Very small pot holes, wet swamps,

intermittent streams, etc., provide enough water hose for fires in many
places. During spring and fall, and during wet summers, there have
been instances where the only water close to the fire was that lying in
a low spot in an old winter logging road. The trained aerial observer
is often able to spot such water chances, thereby giving the disptacher
and pumper foreman invaluable information shortly after the fire
is discovered.

The air observer, by means of FM handy-talkies, is able to direct
the pumper erew to the fire or water chance, or both. One member
of the crew carries the handy-talkie, while his partner carries a bright
orange flag.  The air observer cruises overhead, following the course
of the crew toward the fire by sighting the orange flag waved period-
ically by the crewman. Every few minutes, the handy-talkie oper-
ator pauses and calls the observer, who gives him new estimated bear-
ing and distance to the fire from his present position. Thus, the fire
crew is “talked in” to the fire, sometimes saving them miles of need-
less wandering en route, and much valuable time.

Many lightning fires on the Superior start in snags or large trees
in areas where dirt is practically absent, the soil types being muskeg
swamp and solid rock.  The small lightweight portable pumper is the
best tool for these fires, but the problem lies in finding the burning snag
or tree without carrying the portable pumper many needless miles
during the search. Here the plane-to-ground radio directions are in-
vu]uagle, and several times the crew has been “talked in” over long
distances to a single burning tree or snag by means of the handy-
talkie and bright tlag. Stmilarly the crew may be directed to the
best and nearest water chance discernible from the plane. Inci-
dentally, this system is beginning to be used effectively in locating spot
fires on large fires.

In addition to the Pacific Marine “A” and «Y” portable pumpers in
use on the Superior, another quite sutisfactory portable pumper has
been made available by remodtging work in the pumper repair shop at
the Ely Service Center. A Pacific Marine “N” pumper has been con-
verted to one called the “AN? locally by cutting off two of the four
cylinders and shortening the shaft and pumper length several inches.
Satisfactory performance for most chances i obtained and the im-
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provement in weight and portability is an advantage, especially on
back-country fires and fires handled by boat and canoe transportation.

The Superior National Forest is currently experimenting with vari-
ous lightweight accessories and supplemental equipment to enable
portable pumper fire crews to get to fires quicker and easier, and to
move their equipment faster and with less difficulty from one point to
another on a fire.

Oue of the recent developments being tested is the new Havodite
canvas relay tank or “dike” (g 4). This is a heavy, treated canvas

T
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Prsvuee £—"Typical reluy setaup: Cunvas relay taik, 130-gallon eapacity, pumper,
amd special gas can. Knapsaek at extreme left contains o 300-gullon canvas
relay tunk folded up for transporting to a fire,

tank, prramid-shaped with iniake and output vents in the top. The
Superior now has, for trial use, a 130-gallon tank and a 300-gallon
tunk.  Tnatank of this shape, the water supports the cunvas structure
without any additional legs or other supports. These canvas relay
tanks are very portable, folding to a tlat bundle about 114 feet square
which may be easily carvied in a small packsack. Thus the several
pwmper relay tanks needed in a very long or steep hose lay could be
readily carvied in packsacks by a couple of men.

Fires in the Superior border-lake country usually oceur in midsum-
mer, when the very deep duff dries out and provides a ready avenue of
travel for the fire down deep aumong the vocks. Here resistance to con-
trol frequently reaches extrenie proportions. A large fire in this area
is a very costly, back-breaking operation, extending over a long period
of control and mop-up.  The portable pumper-seaplane combination
seemns to be the answer to the question of how to keep most fires small
to avoud disastrous and expensive project fires in this extensive area
which is otherwise so inuccessible.
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USE YOUR WEATHER RECORDS TO INTERPRET
FIRE-WEATHER FORECASTS

Owex P. CrarMER

Meteorologist, Pucific Northwest-Forest and Range Ewxperiment
Station

“The weather man missed it!” You've probably made that kind of
statement about a fire-weather forecast yourself,

What actually happened though, might well be described like this:
“The area forecast was not interpreted in terms of the topographic and
cover effects at the particular point for which it was used.” You can
understand why such a description is more accurate by thinking about
the nature of fire-weather forecasts and how topography and cover in
vour district night atffect the weather,

The routine fire-weather forecast is an area forecast. Among other
things, it describes the general conditions of air flow and the temper-
ature, humidity, and other properties of the air mass the forecaster
expects to be present over a large area, say 3,000 to 5,000 square miles.
A typical western forecast area has more or less mountainous terrain
with cover varying from rocky barrens to old-growth forests. The
difference in elevation from the valley floor to the summits may be
as much as 5,000 feet—sometimes even more. Within such an area the
wenther at any one time will be influenced by many local conditions.
Heating of air on sunlit south slopes resuits in up-slope wind currents;
the cooling of air on shaded north slopes produces down-slope cur-
rents. The air may be funneled through a canyon, or deflected by a
ridge lving at right angles to the wind. TFriction slows the move-
ment of air over an old-growth forest, and venturi action nccelerates
wind blowing through u saddle. Eddy currents form in the lea of
a mountain.

Suppose then, the forecast tells you that the air will be moving over
such an area at 15 to 20 miles per hour from the northwest and that
the minimum humidity of that air will be 30 to 35 percent. It would
be illogical to expect all weather observations made within the area
to be within these narrow limits. Then how can the forecast be nsed?
Your weather station records can provide the means.

For example, tuke the typical western area mentioned earlier. Un-
doubtedly forecasters have been predicting northwest winds of 15 to
20 miles per hour for this hypothetical forest from tiine to time for
many vears. Each time that the motion of air across the area was
described by the northwest 15 to 20 forecast, the topography probably
affected air movement in the same way, reproducing a relatively fixed
pattern of eddy currents and other changes over the area. At a par-
ticular fire-danger station within the arvea it is likely that local winds
will differ from the forecust in the same way each time.this general
wind condition exists. At a second station within the area, a still
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different wind will be observed with the same general flow. Some
exposed anemometers in open areas or at stations on high peaks where
the flow is little distorte may observe the forecast wind. Now by
determining, for selected fire-danger stations within the aren, the most
likely local wind for any general wind given in the area forecast, you
could readily interpret the wind forecasts.

~ This “most likely” wind may be found by analyzing the fire-weather
forecasts made during past years for the areq and comparing them
with the weather observations made at the selected stations during the
same period. For each station make a tally of the winds observed for
each general wind forecast (table 1), The tally will show in most
cases the station wind that is most. likely to be observed for each direc-
tion and speed of the wind described in the fire-weather area forecast.
Such an aid may be developed for estimating a fire-danger station’s
wind at the peak of the day’s burning conditions from either a morn-
g or the previous evening forecast for the day. '

TaBLE 1.—Observed wind #pecds forq mountain station In Oregon al i¥me of highest
daily fire danger by forecast wind direction Jand speed class

Observed wind speed
Forecast wind direc-
tion and speed in Ov P
miles per hour 0-3 | 46 | 7-9 {10-1213-15| 16-18 18 | dors
m.p.h,m.p.h.m.p.h.)m.p.h, m.p. h.jin,p. h. m.p.h.| inant
Num-| Num-| Num-| Num- Num-{ Num-| Num- :
S.: ber ber ber ber ber ber ber |M.p.h.
10-12. 3 1 | N 10-12
16-18. L TIITi L R FRR M
SW.:
10-12___ . _____{.._ . 3 7 1. 2 ... -9
13-15_ . Il L. 2 4 3 Uy _._. 10-12
16-18.____ _____|___ 7Tt L IR T I 2 .
Over 18- LTI T 2 . .
=9 . 1 5 3 L. I 1/ 279
0-12 ... 1 9 8 1 1 1 7-9
18-15. . _____ ) .. 7" 3 17 6 3 | I -9
16-18____.______|.___.- 4 2 I 1 1 7-9
NW,:
-9 . ____. 1 3 4 4 2 2 (. ... :7-9
100-12____.___.__ 1 4 12 ... L 1 7-0
13-15_ .. ______ 1 6- 1 3 2 e 7-9
16-18 . __ .. __. 1 2 3 ) PR 27-9

! Beeause of space limits, only four directions are shown. .
*The lmited number of observations used in this case does not result tn a
cleariy predominant speed; could be 10-12,

You can apply the same method to observed rather than forecast
winds. For example, using winds observed in the morning at ex-
bosed peak stations, you will find that for each such observed wind
a certain wind will occur most, frequently at the usual time of greatest
fire danger later in the day. This information can be mighty handy
when one morning you find that the wind at peak stations has shifted
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and increased from the wind of previous days. You wonder: Just
what afternoon wind does this morning wind indicate? The station
weather records of past seasons can help greatly in making a useful
prediction.

In the Pacific Northwest, we have found that similar methods also
apply when interpreting the predicted minimum relative humidity
in terms of the fuel-moisture reading to be expected on indicator
sticks. Each station is different, however, and to date it appears that,
as with the wind, this forecast-interpretation aid must be prepared
individually for each station.

Such’ aids to interpretation of forecasts are of course not perfect.
The forecast is only the best available estimate and shouldn’t be ex-
rected to be exactly correct every time. Some variation in local effects
will occur with similar but slightly different general weather patterns.
There will also be occasional periods of exceptional weather. You
may sometimes be able to identify these periods as expected distinet
exceptions to the rule. Lastly, because of differences in station ex-
rosure, the reliability of the aids will vary from station to station.
Nevertheless, such aids can give considerable help in estimating burn-
mg conditions in advance at individual fire-danger stations.

Successful aids of these types have been constructed for many For-
est Service fire-danger stations in Region 6. The process of construc-
tion itself has added greatly to the understanding of local weather
peculiarities. Laboratory test and field use of the aids have con--
sistently resulted in more accurate nwmerical estimates of expected
forest fire danger.

Protective Carrying Case for FM Handie-Talkie Radio.—In 1949 we had some
difficulty in carrying our handie-talkie radios in pickups and jeeps without con-
stdernble danger of damage. A leather ciase was constructed. but it was not
sufficlently rigid to fully protect the unit, Therefore, a protective plywood carry-
ing case was devised,

The case Is made of one-half-inch
Douglas-fir plywood with one-quarter-
inch plywood partitions enclosing space
for two sets of extra batteries and air-
plane antennn. The radio isx held
firmly in place and is supported wen-
tirely by sponge rubber. The case is
finished with one coat of shellne and two
coats of spar varnish. The carryving
handle was placed on top of the case
ritther than on the edge to encourage
hauling it in n Hat position so thar it
would not tip over. The lid is fastened
with an ececentric hasp-type cuteh so
that it may be locked with a padloci.
Materials cost just under £5.

Pluns of this CArTying case may be
chtained from the Supervisor's Office,
Harney XNational Forest, Custer, §.
Dak., if desired—Hucu E. MARTIN,
ussistant supervisor, Harney National
Forest.
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NORTHEASTERN INTERSTATE FOREST FIRE
PROTECTION COMPACT

R. M. Evaxs
Eyecutive Secretary, Northeastern Forest Five Protection Commission

For nearly everyone who will read this article, the disastrous Maine
fires of Qctober 1947 have been effectively dramatized by the short
motion picture “Then It Happened.” The picture is vivid enough,
kut to have viewed the conflagration from the air while it was in rog-
1ess, and later the devastated woodlands and farmsteads and vil ages,
vas an experlence which the writer will not. forget.

Fortunately, some good came from all the damage and destruction.
First, Maine enacted long-needed legislation to center in the forest
commissioner authority over forest fire fighting activities in organ-
ized towns, and, second, the Northenstern Interstate Forest Fire Pro-
tection Compact came into being.

The Compact didn’t just happen over night, Instead, the idea was
nammered out in months of discussions whick began in the Conference
of New England Governors held shortly afier the fires. Chief credit
for the result goes to a committee composed of the New England and
New York State foresters, to which the late John V. Plaisted, of the
Massachusetts Commission on Interstate Cooperation, was advisor;
to Frederick L. Zimmerman, research divector of the New York Joint
Legislative Committee on Interstate Cooperation, who prepared the
draft; and to the New York office of the Council of State Governments
for its guidance and assistance in presenting the Compact to Congress
and the State legislatures. It is worthy of mention that representa-
tives of the United States Forest Service participated in the discus-
stons at all times,

Congress passed enabling legislation and six of the seven States
ratified the Compact in 1949, the seventh State ratified early in 1950,
As far as is known, this sets a record for speed in adopting an act of
this kind.

The Compact is quite a document. It is open-ended territorially;
that is, any contiguous state or province of Canada may become party
to it. - It 1s hoped that the Provinces of Quebec and New Brunswick
will join.

The language of the Compact is broad enough to encompass the
whole field of forest fire prevention and suppression in the seven
States. For example, article T states:

The purpose of this compact is to promote effective prevention and
control of forest fires in the northeastern region of the United States
and adjacent areas in Canada by the development of integrated
forest fire plans, by maintenance of adequate forest fire fighting
services by the member states, by providing for mutual aid in fight-
Ing forest fires among the states of the region and for procedures
that will facilitate such aid, and by the establishment of @ central

agency to coordinate the services of member states and perform such
common services as member states may deem desirable,
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The Compact creates the Northeastern Forest Fire Protection Com-
mission, composed of three members from each State, one of whom
shall be the state forester, one a State legislator designated by the
committee on interstate cooperation of that State, and one “shall be
a person designated by the governor as the responsible representative
of the governor.”

The commission was organized at g meeting in Boston on January
19, 1930.  Perry H. Merrill, State forester of Vermont, was elected
chairman and Arthur S. Hopkins, director of lands and forests, New
York, was elected vice chairman. Early in May 1950, the writer was
appointed executive secretary. An office has been established in the

orestry Building, Laconia, N. H.

The Compact empowers the commission “to make inquiry and
ascertain_such methods, practices, circumstances and conditions as
may be disclosed for bringing about the prevention and contrel of
forest fires, to coordinate the forest fire plans and the work of the
uppropriate agencies of the member states, and to facilitate the ren-
dering of aid by the member states to each other in fighting forest
fires.” The commission has the power to recommend to the signatory
States any and all measures, legislative or administrative, that wifl
effectuate the prevention and control of forest fires. An important
provision empowers the commission to formulate and revise a regional
fire plan for the entire region covered by the Compact, which will
serve as a common forest fire plan for that area. Furthermore, the
commission may request the United States Forest Service to act as
the primary research and coordinating agency and the Forest Service
may accept the initial responsibility m presenting to the commission
its recommendations with respect to the regional fire plan.

The Compact obligates each State to formulate and put into effect
a forest fire plan and to take such measures as may be recommended
by the commission to Integrate its plan with the regional forest fire
plan.  In emergencies, ench State is oblizated to vender aid to other
member States consistent with the maintenance of protection at hone,

The Compact solves the difficult problems connected with powers,
immunities, liabilities, and duties of State forces rendering aid to
another State. It provides that the employees of an aiding State
shall; under the direction of the officers of the aided State “have the
same powers (except the power of arrest). duties, rights, privileges and
Inmunities as eomparable employees of the state to which they are
renclering aicd.”

Asto llability, it is provided that no State or its officers or employees
rendering outside aid under the Compact shall be liable on account of
any act or ommission on their part, or on account of the maintenance
and use of any supplies in connection with their mission ; and that all
lability which may arise, under the laws of either the requesting or
the aiding State, or under those of a third State, or in connection with
a request for aid, shall be assumed by the requesting State. The aiding
State shall be reimbursed by the receiving State for any loss or damage
incurred in the operation of any equipment answering a request for
aid and for the cost of all “materials, transportation, wages, salaries
and maintenance of employees and equipment incurred in connection
with such request.” However, the Compact provides that the aiding
State may assume loss, damage, or expense, and may donate services,
It was thought that in the case of limited aid donation would be the
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probable practice, but that in the case of major losses and services it
was only fair that the requesting State should be liable for the costs.
On the other hand, the Compact provides that each member State shall
provide for the payment of compensation and death benefits in case
its employees sustain injuries or are killed while rendering outside aid
pursuant to the Compact in the same manner and on the same terms
as if the injury or death were sustained within the State. To avoid
questions of liability which might arise with respect to volunteer
forces, the Compact provides that “the term employee shall include
any volunteer or auxiliary legally included within the forest fire
fighting forces of the aiding state under the Iaws thereof.”

Although it is not expected that the costs of maintaining the com-
mission will be great, provision was made by the Compnrct for
standards in the allocation of any appropriations that may be neces-
sary. It directs the commission fo allocate the cost among the States
affected “with consideration of the amounts of forested lands in those
states that will receive protection from the service to be rendered and
the extent of the forest fire problem involved in each state.” The
commission is instructed to submit its recommendations, based on those
considerations, to the legislatures of the affected States.

The foregoing are some of the important provisions of the Compact.
There are others.

The policies, plans, and work of the commission stiil are in the form-
ative state. The Compact was conceived as a means of providing
mutaal aid in the event of disasters such as rhe Maine fives of 1947,
Provision is being made for that through comprehensive State fire
plans prepared from a standard outline, and a regional plan in
accordance with which the Laconia office will act as collector and dis-
tributor of information about the fire situation in the several States,
and as dispatcher in case interstate aid is needed.

But it is believed that the commission’s greatest usefulness will be
in a general le\'eling up of competence in the forest fire control fleld
among the member States through such things as the sharing of ideas,
training, strengthened legislation, standardization of equipment, and
public education. Already closure laws ave being studied to see if they
may be made move flexible and uniform. The pussibility of developing
a closure index is being investigated. Uniform traming outlines for
overhead personnel will be developed and training on an aren basis
will be stepped up. The Place of State forest fire organizations in
Stute civil defense set-ups is being looked into.

All in all, it is the feeling that the Compact provides these seven
States with the opportunity to develop an example of unified action
in a given field that might well become 1 model for similar action
elsewhere,
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