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The contents of a mopup kit are as follows:
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Applicators, 4-foot aluminum
Packsacks
Spray tips, 15 g. p. m....
Straight stream tips, %-inch
Garden hose Y’s
Hose tees (1l%-inch with 1-inch takeoffs with caps)
Reducers (1% to 1-inch) ..
Spanner wrenches
Nozzle pouches (red canvas for easy visibility), each containing a 3

g. p. m, spray tip (3i-inch garden hose threads), a reducer (1 to

#-inch garden), and a sleeve-type shutoff (with an assortment of 115-,

1-, and 3i-inch washers 6

This equipment permits the use of six lateral takeoffs from

a 1l5-inch main line, using either 1-inch CJRL hose or garden
hose or both. If the water source is from tankers where the con-
servation of water is a factor, the sleeve-type shutoff is used on
the applicator; otherwise, it is not used.

Nozzlemen should work in pairs, one man digging, stirring,
and rolling out burning material, and the other applying the
water (fig. 2). The applicator permits the ramming of the spray
tip into the smoldering material. For conservative use of water
the 3 g. p. m. spray tip is sufficient. It is the favorite tip in the
region.
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FIGURE 2.—Four-foot aluminum applicator with 15 g. p. m, spray tip.

A foreman should be in overall charge of each mopup sector.
It is his job to determine where the takeoffs are to be placed in
114-inch main lines and how far out lateral lines are to extend,
to check on the thoroughness of the mopup crews, and to see that
all the items are returned to the kit box when the job is done.

The cost of the entire kit, inciuding box, is approximately
$200.




RECORDS AND EXPERIENCE OF DISCOVERING
FIRES FROM AIRCRAFT

WILLIAM G. MORRIS
Forester, Fire Research, Pacific Northwest Forest and
Range Experiment Station

During the period 1950-56 about 250 fires on four national.
forests of Oregon and Washington were discovered by searchers
in airpianes; 93 percent were only small spots when discovered.

To learn some of the circumstances of fire discovery from
aiveraft, the four national forests that were the most frequent
users of aerial patrol were selected for study. The personnel kept
special records concerning fires discovered and fires missed by
aerial patrol, method of using the eyes while looking for fires,
and conditions that might affect efficiency of an aerial observer.
Of the 247 reports on fires first discovered by aerial observers,
Wallowa-Whitman National Forest submitted 134, Okanogan 89,
Mt. Baker 13, and Siskiyou 11. .

Distribution of these fires according to size when discovered
was as follows: (1) Spots too smail to warrant an estimate in
terms of a fraction of an acre—938 percent; (2) larger than the
foregoing but not more than one-quarter acre——d percent;. (3)
more than one-quarter acre—3 percent.

Lightning caused 96 percent of the fires and the remainder
were man caused.

Discovery time—elapsed time from origin to discovery—was
3 days or more for 9 percent of the fires, and, as commonly hap-
pens with sleeper lightning fires, a few were discovered: after 3
weeks. For those discovered in less than 3 days, the average. time
was 15 hours, Fires that were larger than one-quarter acre when
discovered had, on the average, longer discovery times than the
smaller fires. A fairly long average discovery time by aerial ob-
servers can be expected on these national forests. As shown above,
most fires were caused by lightning. Since a large proportion of
lightning occurs late in the afternoon or after dark, clouds and
darkness usually prevent aerial search before the following
morning. '

Distance from observer to fire at time of discovery was re-
corded for 105 fires, and the average was 1.2 miles.

Most aerial discoveries—85 percent—were made during the
first flight near the fire after ignition, while 10 percent were
made during the second flight and 5 percent during later flights,

The forests reported 34 fires missed by aircraft searchers
and later discovered by other kinds of detection. Average dis-
tance at which the flight passed the fire was 2.3 miles, and only
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3 fires were in areas invisible to the aerial observers. These fires

were very small at the time they were missed by aerial observers. -

Two-thirds were still only small spots when later discovered.
Lightning fires often smolder several days* or even weeks before
producing enough heat and smoke to be visible above the forest
canopy. Many of the missed fires may have been this type.

In several years, reports were submitted giving the propor-
tion of reportable and miscellaneous smokes first seen by quick
scanning compared te slow and careful looking. By far the
greater proportion were first seen while quickly scanning. As
shown by supplementary memoranda by observers, some were
found only after repeated circling and painstaking scrutiny of
the general location where the observer knew a smoke had been
previously seen. These were the thin small smokes that reflect
little light and would probably be missed by quick scanning. Some
observers stated they usually used a quick scanning method, but
others usually used a slow and careful looking method. Some gave
the visible area a preliminary quick scanning to detect clearly
visible smokes and followed this with slower, systematic searching
as time permitted. This method probably makes the best use of
available time in completely covering the visible area and search-
ing for poorly visible smokes.

In two years the observers were asked to determine whether
length of flying time, rough air, or airplane noise and vibration
affected their alertness in seeing the frequent nonreportable small
white smokes, such as those from certain chimneys, mills, and
permitted bonfires. They were equally divided in opinion as to
whether long flying time decreased their detection efficiency. Most
thought neither rough air nor noise and vibratien were important
factors.

The foregoing records of experience in aerial detection of
fires on four widely separated national forests of Oregen and
Washington should be useful when considering use of this de-
tection system, estimating its reliability, and training aerial
observers.

"MoRrIS, WILLIAM G. Lightning Fire Discovery Time on National Forests
in Oregon and Washington., Fire Control Notes 9 {4): 1-5. 1948.




SIUSLAW FIELD HOSE WASHER

ArviD C. ELLSON, Forester, and ALBERT B. SHROY,
District Assistant, Siuslaw National Forest

The Siuslaw National Forest has a large and complex slash
disposal problem. After a unit has been burned, mopup starts im-
mediately, Water is used extensively. The hose used hecomes
caked with mud and ashes. The Siuslaw washer was devised for
washing hose on the job as it is gathered in from the line.

The washer, made in a local shop at a cost of $13.65, consists
of a stem and ring of 1-inch water or boiler pipe, two guide rings
to keep hose centered, and a C-clamp for mounting the washer in
any convenient place (fig. 1). Eighteen 1/16-inch holes are drilied
in the pipe ring. Water is pumped into the washer undey pres-
sures of from 100 to 200 pounds.

At 100 pounds pressure the water use is approximately 21
g. p. m. At 200 pounds it is 30.7 g. p. m. These deliveries are
well within the capabilities of the pumps used in Region 6.
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SCOOTERS FOR TRAIL TRAVEL:

Compiled by Equipment Development Section
Region 1, U. 8. Forest Service

A few years ago, leisurely foot or horse travel over scenic
forest trails was considered by many as a part of the reward of
forestry work. Foresters in general have not changed in this
appreciation, but the steadily increasing cost of nonproductive
trail travel is of considerable concern.

During the past 10 years, administrators have given serious
thought to the possibilities of modified commercial scooters and

- other machines for use on selected trails. Experimental use has

been attempted in various regions with not too promising results.
Region 1 has been building, testing, and conducting a limited
operational use program since 1945, Slow field acceptance has been
due largely to an almost total lack of up-to-standard trails or to
below-standard sections in the trail which are bottlenecks to
scooter travel,

The comparatively recent program to mechanize trail main-
tenance, a cooperative effort of Regions 1, 4, 5, and 6, clearly dem-
onstrates the need and the possibilities for faster and easier trail
travel. Through this program, the development of scooters has
been accelerated and present designs are proving highly success-
ful in operational tests.

TRAIL SCOOTER DEVELOPMENT

Early commercial scooters tried on forest trails were under-
powered for the steep grades and rough trail treads encountered.
In 1946, a commercially made scooter was modified to obtain in-
creased performance. This machine was powered by a 5-hp., 2-
cycle engine. It incorporated a fluid coupling that eliminated the
usual clutch and provided torque for holding the machine on
steep grades by advancing the throttle. Other modified scooters
were also tested to determine necessary performance requirements.
The Forest Service completely designed and constructed a scooter
for the first time (fig. 1). -

A 1948 Forest Service model, built for testing over selected
trails, provided loading space for equipment at the lowest possible
position on the frame. Weight was again reduced slightly and
performance increased. This machine is in current use and has
worn out two sets of rear tires in trail travel.

In 1952, a “powered wheel” was constructed to test the bal-
ance and advantages of a large-diameter tire (fig. 2). With a trail-
ing, stand-on platform, it became a slow-speed scooter. Although
not successful, it was the first in a series of the stand-on type.

In 1954, a test scooter using the stand-on principle was con-
structed (fig. 3). The 2V4-hp. motor provided power for 30- to

'This is a slightly shortened version of Scooters for Trail Travel, U. 8.
Dept. Agr. Forest Serv. Equip. Devlpmt. Rpt. 46, 10 pp., illus. 1957.
[ Processed.]
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FiGURE 1.—This Forest Service 1947 model used a 6-hp., 4-cycle engine, with
a fluid coupling incorporated in the drive arrangement. Weight was re-
duced by the liberal use of aluminum angles and tubing,

35-percent grades and a top speed of about 12 m. p. h. Where
trail treads or grades did not permit safe riding, the handle over
the gasoline tank actuated the clutch and provided power for
“walking”’ the machine. With the operator in standing position,
he needed only to step to the ground when trouble developed.
Where treads were narrow and dangerous, one foot could be
used in a manner similar to that of a boy riding a sidewalk
scooter.
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Figure 3.—This pilot model weighed only 126 pounds and could easily be
manhandled at creek crossings and slides, or over logs. It could be folded
for transportation in a passenger car.

A standard commercial model, modified in 1954 for trail
travel, has adequate performance for any trail improved to a
reasonable scooter standard. Initial cost, including modifications,
is approximately $500. Space for hauling heavy loads or main-
tenance tools has been provided

An improved model of the 1954 stand-on machine was built
for field testing, and the next year performance was further im-
proved and our experience broadened. Weight of the 1955 model
was 135 pounds.

Another commercial model was modified for operational test-
ing during the 1955 season, and a second machine, with modi-
fications listed below, was used during 1956 {fig. 4). Riders state
that the tank, located between the legs, gives better balance and
control. They believe the advantages of this arrangement offset
any reduction in safety compared with the open frame of the
standard model. Considering that these heavy commercial ma-
chines are intended primarily for use on trails improved to
at least scooter standards, any reduction in safety may be in-
significant.

Modifications on this machine include the following:

1. Maximum possible reduction through enlarging the final driven sprocket
and reducing to a minimum size the final driving sprocket.

2. Increase clearance of frame approximately 3 inches front and rear.

3. Remove footrests and modify frame so both feet are placed inside the
frame for protection.

4. Rearrange brake and clutch controls so brake may be applied with either
foot, and clutch is engaged by use of throttle only.

5. Rearrange carrier rack to accommodate greater load at minimum height.

. Attach a smooth skid-pan to underside of frame to protect machine in
rocky areas.
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FiGure 4.—The 1956 medel has proved to be a nimble performer, and field
forces in Region 1 prefer this machine for heavy hauling and travel over
mechanized trails.

The 1956 model Forest Service stand-on scooter (fig. 5)
incorporates several new features for observation and opera-
tional testing: (1} low-pressure air wheels without inner tubes
used with special hubs that grip the tire bead to prevent any
possibility of turning on the hub—a problem with conventional
tires; (2) load space in front of operator for light loads such as
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FIGURE 5.—This model has exceptional climb performance due to the in-
creased traction. The low-pressure air wheels have also contributed ma-
terially to the clinging ability on sloping trail treads, and to a softer
ride on rough trails. It is somewhat harder to steer and possibly slightly
harder to balance than the previous models with smaller tires.




32 FIRE CONTROL NOTES

sleeping bag, personal gear, chain saw for “logging out,” ete.;
(3) simplified clutch and speed-change arrangement; (4) hy-
draulic front and rear brakes. Other features developed and
tested in two previous models were generally maintained.

Our several years of exploratory and development work lead
us to believe that there will be a need for two general types of
trail scooters. The stand-on model offers maximum performance
and safety for use on substandard trails. The cost advantage
{commercial stand-on machines are estimated to cost less than
$250) will permit a larger number for light maintenance work
and administrative travel. -

The standard and special commercia] models, modified for
improved safety and better trail performance, will he used on
trails maintained to scooter standards. They are generally more
comfortable to ride and can carry a substantial load in addition
to the rider. If used on improved trails, where manhandling is not
ngi:essary, the heavy overall weight is not particularly objection-
able, :

A trail maintenance unit has been developed for scooter
transport which permits one or two nights away from roads and
stations. This usually provides sufficient time for maintenance
men, riding scooters, to complete a continuous section without
backtracking. Present plans in Region 1 contemplate mechaniza-
tion for selected trails only. Their mileage is estimated to be about
50 percent of the total trail system or approximately 14,000 miles.
The program will require 10 or 12 vears with presently available
financing.

CONTINUING DEVELOPMENT

We anticipate continued improvement in operational use, de-
pendability, and handling characteristics over the next few years,
Although no major programs are contemplated, a limited de-
velopment program should be continued.

A design for commercial production of a stand-on machine
for operational testing during the summer of 1957 had these im-
portant specifications: ‘ :

1. Total empty weight not to exceed 135 pounds.

2. Air-cooled, single-cylinder motor of 8 to 4 hp.

3. Air-wheel tire in rear, 8:00 x 4 or larger. Front tive not less than 3:00 x
6 and may be normal pressure.

4

- Usable trail speed 2 to 12 m. p. h. by means of variable-speed belt trans-
) mission with automatic clutch.

5. Dual wheel brakes; rear brake may be on jackshaft. Applied by hand
pressure. .

6. Avranged for “stand-on” operation.

Our experience has proved the stand-on principle for rough
or dangerous trail use, There is a good possibility that the motor
could be located immediately behind the front wheel to increase
the torque leverage. (Present machines are limited in absolute
climb by the tendency to “rear up” in front on 45-percent-plus
grades, due to the considerable torque requirements and the ex-
ceptional tractive ability of the air wheel.) A seat could be pro-
vided (it probably would be desirable in some situations) that
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would swing back when the operator stood up or when he wished
to ‘“pedal” the machine with one foot for safety. All controls
should be arranged on the handle bars to enable the operator to
control the machine while walking alongside.

We have made arrangements to obtain a prototype air wheel,
16 inches in diameter, 12 inches in width, and with a 4-inch hub.
This soft tire, which utilizes the “rollagon” principle, may be en-
tirely suited to the stand-on scooter. A test program now under
way will determine the possibilities.

Although the modified commercial scooters now avallable
have proved very successful in operational use on improved trails,
some development investigation should be continued. Early heavy-
duty Forest Service designs proved the value of a fluid coupling
in the final drive. We believe that if this coupling could be incor-
porated in the modification of heavy-duty commercial machines,
there would be a considerable improvement in safety perfor-
mance and handling qualities.

SCOOTER REQUIREMENTS AND PERFORMANCE

Any system for rating development progress will provide
room for argument. A rating system does, however, provide a
tentative comparison hetween machines and stress items of per-
formance that are believed to be most essential. 1t is doubtful if
any present carrier (scooter or motorcycle) would be rated 100
points (table 1). All would have some deficiencies.

Safety. The ideal personnel carvier for narrow trails and
off-road use must first of all be a safe machine when operated
properly.

Rough trail travel ability permits greater utility and con-
tributes to many other performance features.

Mechanical dependability is achieved through proper design,
skillful workmanship and the correct use of proper materials.
The proof is found by experience.

Effective speed range. A machine capable of 26 m. p. h.
would be useless for rough trail travel. To obtain an effective
range from 8 to 25 m. p. h. is extremely difficult. The three scoot-
ers compared here have an approximate effective range as fol-
lows: USFS stand-on, 2 to 12 m. p. h.; modified commercial model
#1, 4 to 18 m, p. h.; modified commercial model #2, 6 to 25
m. p. h.

The type of intended use has considerable bearing on the
speed selection. The stand-on, for example, is intended for very
rough trails, therefore, a slower speed is necessary., With a sacri-
fice of top speed, we were able to utilize a small and light motor
to climb wvery steep grades, and maintain minimum machine
weight for ease in manhandling when necessary., The modified
commercial models would have rough going in these areas since
the operator would néed to travel too fast for maximum safety
in order to obfain necessary traction.

Euse of hendling has been rated 10 points, maximum. Tt is
possible that a machine might rate zero for ease of handling but
have superior performance in all other respects.
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TABLE 1.—Scooter requirements, tentative rating, and comparison
of performance

Maximum| Forest Mgg!inﬁ-ed Mggxinﬁ-ed
Requirement ra‘;:rx:tg s%:;‘éﬁi mercial | mercial
P model #1 model #32
Safety of operation (controls,
brakes, skill requirements,
position) .. 20 18 15 13
Rough trail travel ability: B
Climb grades of 45 percent or
more (average traction) ...... 5 5 2 3
Descend grades of 45 percent or
more (average traction) ... 5 4 2 3
Travel rough, rocky trails;
stream Crossing ... 5 4 4 4
Traverse sloping trail treads
(sidehills) 5 3 2 3
Mechanical dependability ... 15 10 12 12
Effective speed range (3 to 25
m, p. h, trail and road
travel) 15 10 13 13
Ease of handling:
Easy to balance and steer )
(crooked, rough trails) ... 5 4 3 4
Easy to manhandle (turning,
walking, loading, lifting,
carrying) 5 5 1 2
Load capacity, 100-pound load
plus rider . 10 5 9 9
Economy of operation ... 5 4 3 3
Comfort of operations, riding
(fatigue elements; quality of
ride) 5 3 8 4
Total 100 ™ 69 73

Load capacity of 100 pounds in addition to the rider would
certainly add to the utility of any carrier. The stand-on scooter is
limited in its ability to carry equipment and supplies in
30 or 40 pounds. It is, therefore, rated accordingly.

Economy of operation.—Exceptional performance could eas-

ily offset poor economy.

excess of

Comfort of operations.—The same argument applies to com-
fort as to economy of operation.
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ORESTRY cannot restore the

American heritage of notural re-
sources if the appalling wastage by
fire continues. This publication will
serve as a channel through which crea-
tive developments in management and
techniques may be communicated to
and from every worker in the field of
forest fire control.
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