
UNITED STATES DEPARTMENT OF AGRICULTURE

PARACHUTE JUMPING

IN FOREST FIRE CONTROL

REPORT OF FIELD EXPERIr.lENTS

FALL 1939

REGION 6

u.s. FOREST SERVICE

6200-7 (10/73)IVI:RNMI:NT PRINTING OFFICE



REPORT
ON

PARACHUTE JUMP~G EXPERnI:ENT

AERIAL FIRE CONTROL

u. S. DEPARTMENT OF AGRICULTURE

FOREST SERVICE

RmION 6

FALL -1939



CONTENTS'lABLB:
---

O F

!W.! Par.eN\m\ber

1
1
1
2
2
2

Part I -Historical. .~troduot1Jn Initial Aot1on Approval and F1n&no. Contraot P.r.onn.l

6
6
6
6
6
7
8
8

16
16

p~ II -Equipment. Airplane. .~ P8.raohutea Trial Paraohutes D~ Parachutes. Live Jump Farachute Training Outfit. Repair Equipment. Timber Jumper's Equipment. Radio Equipmen~ Fireman's Outfit.

19
19
19
20
20
20
24
43
43
~
51
52
52
54
54
58
59

Parl IJI -Conduct of Project. Project Base. Preparation for the Experiment. Experiment Prooedure Trial Parachute Tests. Dummy P6raohute Tests. Live J\nnps Tochniques Used. Getting the Jumper Ready. Air Technique in Letting Out Jumpera ..

Jumper's Approaoh to Exlt Jumper' 8 nTake-Offn from Airplane. ...

Smoke Jumper' 8 Descent to Ground. ...

Preparation for Landing Let-Down out of Treeg Retrieving the Parachute. Tools to Smoke Chaser.

60
69

Part IV -Observations, Map of Test Areas

~

70Part v -Conclusions

71Appendix



Portland. Oregon.
r
s TUD rES
A.erial Fire Control

P&raohute Jump~ Deoeruber 12. 1939.

REPORT ON PARACHUTS JU1lPING E}J'ERlMENr
-C-HELAlI NATIO~IAL FOREST -RmION 6

~~1932

By
HAROLD KING AND ALBERT nAVIES

PART 1 -HISTORICAL

INTRODUCTION

During the fall of 1939 the Forest Servloe, U. S. Department
of Ag~iculture, in Region 6. conducted an experimental parachute
jumping project to determine under what oonditiona ~-ramen or smoke-
ohAsers trained as p~rachute jumpers could safely land in inAccessible
mountainous ar9a3. Field tests of parachutes &nd proteotive clothing
were al~o made to determine what equipment was necessary to land
~a£ely in timber or other ha:aI lous cover or terrain types~ tho
purpO60 being to reduce travel time from the disoovery of ~ forest
fire to the arri val of the first man~ in order that such fires may be
extinguished while small. This report d&als with the conduot and
results of that projeot.

Paraohute jumping is not new. Neither is the proposal tor
using parachutes as a devioe tor transportation of fire fighters.
Rebion 4 has made 3uch suggestions. Various members of Region 6 hav8
disoussed it off and on for several years, with serious attontion
developing in th8 summer oi' 1939. This led to definite proposals for
oonduoting an experimental project, after considerable objective
nation-wide inve5ti~ation through inquiries to the mili tary services
and the manuf~oturers during the summer. News it~ indioate that
Russia and other oountries have used parachutes as a devioe for trans-
porting personnel, which has beoome oommon praotioe in these countries .

ntITIAL ACTION

Responding to one of the numerous letters sent to the parachute
manufacturers for information. Mr. Beach Gill. OI~ the Eagle Parachute
Company. Lanoaster~ Pennsylvani~. arrived in Portland. Oregon. pre-
pared to deroon3trate his equipment. This was done.



ProJect personnel realited that the success ot the project
would depend upon the safe descent and lar.ding ot the jumpers. Th~re-
fore, every phase of the jump, frCD the pre-l'light preparations and
inspeotion of equipment to the let-do-wm frorn a tree landing, was
&nAly~ed and planned to remove any probable danger whioh mi~ht cause
acoidents. PreliminAry study of the timber jumpin~ projeot and the
d~onstr~tlona revealed the fact that aerial ~ke ohasers ma~~ng
intentional l~din~s in trees would of neocssity haTe to be equipped
with protectiTe clothin& and with some type o~ a maneuverable par&-
chute having a low rate of descent.

APPROVAL AND FmA.~CE

A definite proposal for oonduoting an experiment was 8Ubmitted
to the Chief's offioe, and approval was eoon forthcoming. Funds for
oonduotinb the work were made available froln the all-Sorvice tire
experiment fund. It was proposed that tho projeot consiat of the
following I

1. To determine the feasibility of landing 8mokeohasers. trom
airplanes by parachutes in rough terrain at high altitudes and in
timbered areas.

2. To develop and test proteotive olothing 8uitable tor sa£e
landing in timber. rooky areas. on steep slopes and other hazardous
jumping sites.

3. To make prelimi~Ary investigation or devioes and procedures
ror applyin& the method if found praoticaDle J including o~mioation~
reaching the ground after being lodged in the trees, retrieving the
parachutes, personnel, and equipment.

CONTRACT
--

A oontraot was prepared providing ror paraohute8~ proteotive
olothing, ~d the servioes of riggers and jumpers. Tne Eagle Paraohute
Company of Lanoaster, Pennsylvania, was the suocessful bidder. Tn8
supervision of the experiment a.n~ the necessary airorart ...er~ .furnished
by the Forest Servioe. (See appendix for copy at contract.)

PERSONNEL
--

The following personnel participated in the smoke-jumping
experiment in Winthrop. Washington. Ootober 5 to November 15. 1939:

From the Division OI~ Oper~~io~ R-6:

Lage Wernstedt. Projeo~ Leader
HArold King. Enginser-Pilot
Albert Davies, Technioi~
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rrcm the Ch.l&n N&tional For..t t

Walt.r Ander.on, Fir. A..1.tant (Projeot Leader
tollowing th. illne.. of Mr. Wern.t.dt)

lro= the D1.triot Ranger Station, Winthrop.

Frank Bur". F1.1d Ad?1..r

lraD the W&lhington orrio. r1r. Controla

D&T1d P. Godwin, ~..l.t4nt Chl.r or Fire Control
(pr..~t during rirat month ot field teat-)

Mr. B~oh G1ll, Collaborator appo1nt~ by the Seoretary or
~gr1oultur. to turu1sh teohnio&l advio..

From. the Eagl. Parachute Company-1

Frank Derry, Gltm SmithJumperl and riggerl.

AdditionAl jumpersl Virgil Derry. Chester Derry. Richard
1'uttle. Allen Hone-J"
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Figure 2
Projeot personnel of the experiment. Left to right: Beach Gill

(Collaborator), Albert Davies (Forest Officer who assisted pilot),
Glen Smith (Rig~er and Jumper), Chaster Derry (Jumper), Harold C. King

(Engineer-Pilot), Walter Anderson (Fire Assistant of Chelan National
Forest)~ Diok Tuttle (Jumper)~ D. P. Godwin (Asst. Chief3 Division of
Fire Control) , and Frank Derry (Head Parachute Rigger and Jumper) .
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Figure 4
Aeri&l photo of the Interoity airport a few miles fram Winthrop,

Washington. used as b&~e for the experimental work.

Figure 5
Gassing the Forest Service experimental plane in the field. Note

the chamois skin covered funnel resting on the felt pad plaoed on the
fabric of the wing.
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PART II -~UIP}.!EN'l'

~'l.E-

The Fore8t Servio. experimental airpl~~e NC-2l66 was uaed
dur1ng th1s projeot. This is 8. oonventional oommeroial 5-pla.oe
high-.ing cabin type of airplane, (Fig. 3) convertible for oargo
carrying .It bAs a full oamplement 0£ £light instruments and speoial
~uipment. The 450-H. P. motor wi th oonstant speed propeller gives
high per£ormanoe, making it ideal for use where a quiok olimb to
elevations of 10,00018 desired.

There were no hangar faoilities at the airport; therefore,
eaoh evening the motor was oovered up and the airplane moored. The
airplane was operatod from a two-way flight field 3000 feet long,
with an elevation of 1650 feet. (Fig. 4) .(Under the heading of ~ir-
port Equipment in the ~ppendix, materials and equipment needed for the
8ervioing (Fig. 5) and operating' of an airplane in the field are listed.)

PARACHUTES

Three different types of paraohutes were used on the project:
The trial parachute. a R-6 bur lap cargo type wi th a canopy l' x l'
square; the dummy parachute. the R-l oargo tJ7e~ consisting of the
surveyed military type parachute with 24' or 28' diameter silk oanopy
and canvas container; the live jump parachute training outfit. con-
sisting of the main parachute 301 in diameter, of the backpack type
with detachable harness. and an emergency attachable chestpack para-
chute wi th a 27 .diameter canopy.

1. !RIAL PARACHUTE. This paraohute is used to determine the sum-
mation of the wind drifts so tha.t the pilot may allow for suCh drift
when letting Qut a jumper. in order t4at he may land close to the
pre-determined and desired location. It consists of the R-67-foo~
x 7-foot burlap oargo parachute. fitted wi~h a lO-lb. bag of sand to
provide a rate of descent of 12 feet per socond. especially "packed"
tor quick opening. (see appendix. Rolling the Trial Parachute).

DU1.:MY PARACHUTE .2. The projeot personnel. having no precedent to
follow -With-regard to parachute landings in trees and on rugged terrain,
decided it would be neoessa.ry to make a series of tests with silk para-
chutes which, on landing, would indicate and point out the prJble~~
Which would face the live jumper. In addition it was believed that
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oon4iderable damage ~uld acorue to the canopies on landing in
trees and that this dAmage would be oomparable to that whioh
would occur in a live jump us1ng the training outfit canopies.
These dummy paraohutes oonsisted of 24' and 28' condemned and
lurveyed military .ilk oanopie8, shroud lines &nd riaer., ..ighted
re8peotl"(0ly with 110 or 150 1b. dUImnies (laoka of sand) which
provided each o&nopy w1 th a rate of d68oent of about 12 feet per
leoond.

the canopy, shroud lines, and risers ot the dummy paraohute
ar. contained within a canvas saok. The open end of the saok 18
prov1ded wi th gramm8ta. The bottam or olosed end ot the 8&ok is
provided with a small D-ring.' The apex of the c~opy 18 fastened
to the bottom of the 8&ok by a 8~r1ng of 20 pound tenaile strength,
The oanopy, shroud lines, and risers are folded in that respective
order wi thin the sack and a ga~hering string of 20 pounds tensil.
strength is passed through the gromme~s to close ~he. open end of
the sack. The dummy weight (a sack of sand weighing 110 or 150
lb8., depending on whether the size o~ ~he canopy is 24' or 28' )
18 next lashed ~o the ends of ~he riser snaps and made ready to
load on ~he plane.

In discharging the dummy during £light. the entire assembly
oonsisting 0£ the dummy weight. the container sack loaded with the
oan~y. 6hroud lines. etc. are plaoed in the ai rplane .Just prior
to dropping. one end of a 12-£oot statio line (3/l6tt manila line)
is £astened to a cabin fitting and the other end of the line is
£astened to the a£orementioned D-ring at the bottom of the canvas
container bag. When the dummy weight container bag has fallen 12
£eet from the airplane, the statio line will become taut and the
weight ~ll string the shroud lines and parachut~ canopy £rom the
bag, inflate the canopy, and descend to the ground. The flight
assistant retrieves the empty p~rachute bag by means of the static
line.

LIVE Jm{p PARACHUTE T~!~NG OUTF~S~3. -~ The parachute training
outrits specified by the contract consisted of a harness with
3o-root backpack canopy~ and an emergency attachable parachute
(chest pack) 27 feet in diameter. Each parachute was so constructed
and rigged that during descent the jumper may turn the parachute
to the right or to the left by pulling on ~~e right or left guide
line respectively. It follows~ thererore~ that thejimper may race
in any desired direction. Inherent in the design of the crnopy
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1. the ability to "8&il" or "pl&ne" in the direotion the jumper
face. at an air 8poed Or approximAtely 5 tc 8 miles per hour.
fh1. speed OLn be inoreased alightly, depending on the individual
jumper' a skill in pulling on the forward shroud linel. The para-
chute 1a 80 oo~truoted that there i. little cr no olo11lation
When it i. not b~ing maneuvered.

REPj.IR ~UIP! ~

A por+v&ble oanvas table for paQking par&chut.s, &8 well &8
the neoessary repair materials, were provided by the contraotor
(..e Parachute EquipMent Lnd Y&tGria18 listed in the ~pp.nd1x.)

TDlBER -'1m.iPER ' S ~ um.1EN'r

For protection against landing in trees, bruSh cover, or
rough surfaces, the timber jumper's clathing consisted cf the
to 1 lowing I Athletic supporter; back and abdamen brace; helmet
with" hinged steel mre maskJ lO-inch wood~ or forester's boot;
out81de ~e braces and proteotive suit. (Fig. 6).

1. Athletic Supporter. Conventional type .

2. -Back c'c .A.bdcmina.l Brace~ A special leathor and elastic aodomjn~l
Delt was designed to guard against possiblo abdomen rupture or back
sprain during the parachute opening .It support8 the amall of the
back and the abdomen. (Fig. 7)

3. Helme~ and Mask. A good grade of football helme~ was obta~d
whioh protects the base 01~ the skull# head, and ~r~ sides of the
face. The inaide of the helmet has & web ne~# permit~ing air space
betweon tlle ~op of the helmet and the top of the skull. The serni-
elliptical wire mask# covering up those parts 0£ the face# jaw, and
neck no~ protec~ed by the helme~# is hinged to the helmet in front
of the forehead and fastens by means of a leather strap and buckle
at the sides of the helmet. A cup shape padding was fitted a~ ~he
lower edge of ~he rAsk to fit over the point of the chin. (Fig.8)

4. Shoes. The 8 to l2-inoh woodsmnn's or forester's type of boot,
fitted to the individual, is found to be satisfactory for all
land 1ng s .

5. ~l~~r~ Particular attention was paid to the design of a
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strong yet quickly relnovablo brace. This is designed to fit over
the shoe and lace over the arch~ (Fig. 7) to provide ready attach-
ment and detachment. It is -constructed l~rom strong cow-hide and
provided wi-t:;h oyelets and leather thongs to lace up to the desired
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6. Gloves. Cammeroi&l type gloves {known in the northwest aa
"~swr- of medi~ pliable leather which must be snug fitting.

1. Suit. The protective suit contracted for was a ~e-piec.
desi~ ordered. In field tests. hawever. it was impractioal
due to the high stiff leather oollar. (Fig. 9) and tho fact that
it was mado of one piece limited th6 action of the jumper's body.

8. Timber Jurnuer's Two Piece Sui't. Special attention 113.8 given~
in the de8i&n of the 8uit to ~ure ample proteotion of all joints,
inoluding elbaws. shouldors. hips and knees. At first it was
thought tha't the oommercial air-craf't type of foam rubber would be
ideal for padding. However. 'this material gives or compresses
too much. and in addition has a tendency 'to resist any bending.
This la tter quali ty tends to stiffen up a sui't padded wi th thi8
material. Like~se i't was found in design~ the first suit that
12-oz. canvas ~s too stiff and 'too heavy for practical use .
Therefore. in the design of st~it gtyle i2, the ttAterials used were
l}-oz. army duck, 0. D. shade. padded ~ere needed on the inside
with commercial grade of 1! and it ~stern felt, style 140.

The military services have for ~r~ pas~ few years used a
fur-lined two-piece flying sui~ tor opeu oockpit use during
winter fl~-ng. This suit of nacessity has been designed for
warmth and the greatest f16xibility and comfort. The Forest Ser-
~ce needs. however. require primarily protection and tlexibility
&nd not 80 much warmth. 'rhs military s'~it was used as the general
pattern in design of suit style 12 and style 13.

fhe smoke jumper's jacket was designed with fullness at the
armpits so that the wearer could raise his arms vertically. Tho
collar was ~Ad6 extra large around the neck; and when buttoned,
extends up to the back of the helmet and in front up as far as the
chin. This collar is made of two pieces of duck stitche~ together.
It is extremely fle~ible and yet would protect the neck ~d ward
off s.ny branches or foliage it might contact. It does not interfere
with the line of vision. The jacket extend3 down to the top of
the hips and in shape and form re3embles the outdoor type of wind-
breaker. (Fig. 10) .It is ~ly padded where nf)eded for protection
of the wearer with -1! or ~. western felt S~fte 40.

The trousers are fi tted ~ th su8penders and are worn over
tho jacket. (Fig. 11) .Webbing 1ft wid~ of thickness of 3/16"
extends up tho inside of one trouser leg and crosses over to the
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other trouser leg at the crotch and continues dawn the inside
.e&m to the cuff, in 8uoh a ~y as to provide a law crotch,
{Fig. 12) where the leg straps of the harness fasten around
the thighs. An adjustable strap i. fastened to the inside ot
the cuff and extend8 around the bottom of the instep to the
out.lde edge of eaoh trouser cuff. The webbing and leg .traps,
when .properly &djusted to the ~rer thus form & rigging to whioh
much of the opening shook of the par&ohute la transmi tted when
the jumper uses the stlff-legged teohnique. The low crotoh
(Fig. 12) aleo makes it possible for the jumper in a tree landing
to straddle a limb and take the shook on the webbing whioh in turn
tr&namit8 it to the arohes ot the boot.

Patohe. of felt padding 1! or if thioknes8 were plaoed
on the inside of the .uit to protect all vital parte, inoluding
the knees. 8hins, hip8, the abdomen and small or the back.

Both the jacket and trouaers are provided with heavy-duty
type full length ~ippers so that they may be donned or removed
quickly and with 11ttle effort. A pocket 10" x 12" (Fi~. 40)
18 provided to extend tram just be1cw th& knee to just above the
ankle. which is large enough for an 60 foot let-down or climbing
rope. The pocket. 18 80 tailored that it does not SnAg during
a tree landing. The jacket is provided with a 3" x 6" knife
pocket on the top of the right arm sleeve between the elbow and
the wrist. The knife is provided with a thong Which fastens to
the inside of the pOOk6t. which is fitted with ~ zipper for easy
aOces8 in oaae of emergency. (Fig. 13)

The jumper, then, when fitted out with all of the protectiTe
clothing, wearing the training outfit consisting of harness,
bnckpack and chest pack, is well protected against any injuries
wbich might occur from a landing in forest terrain at the descent
rate used in this experimental project.
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Figure 6.

Complete outfit for parachute-jumping firefighter, which

includes: suit (one piece type), headgear; braces, gloves, rope,
emergencyand regular parachutes, standard smoke chaser's outfit
and the burlap parachute used to drop the smokechaser's outfit.

.(Same type used in a trial chute, but rolled differently).

.1i;C'~~';

.1iia~

Figure 7.
View shovring the timber jumper's ankle brace, back brace

and headgear. This shows the face mAsk being raised for removal
and also shows buckle and strap by which the mask is fastened in place.
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Figure 8.

This view shows the masked headgear in place and the
abdominal support and the leather ankle braces. Note the
padding inside the lower part of the mask which Cup! over
the point of the chin,
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Figure 9

The original one piece experimental timber jumper f s suit.
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Figure 10

The timber jumper's jacket (unzippered) of the two-piece suit.

Figure II

The trousers of the two-piece tinlber jumper's suit (unzippered)
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Figure 12.

View shmying the webbing across the crotch of the trousers,
and forming a low crotch) making a support for the leg straps of
the harness. Showing also where the chest emergency pack is fastened
to the] less at the chest and waist.

Figure 13

View shmving how the pants of the ~ro piece suit are
put on (Zippered from top dovm to the feet).
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During the conduct of the experiment, the radio net
consisted of an airport set. aircraft set, and ground observation
Ore\T set.

~oke Jum!,er's Radi2. The standard Forest Service ultro.-hie;h s
radio set is not of proper dL~ensions for use by a smoke jumper.
It will ne~d to be redesigned to approximate outside dimensions
at 3.~~ x ~~ x 14" so it oan be placed in a pqcket attached to
the right side of the backpack parachute covering. (Fig. 14).
Radio technicians in Region 6 will ~e ground to airplane tests
during early 1940 to de~ermine the feo.sibil~ ty of ul tro.-hi~h
communication vlhich as yet has not been satisfactorily solved.
If satisfactory~ the smoke jumper vrill jump vrith a radio and upon
landing immediately notify the plane cre\v that he has made a safe
landing. The radio can also be used to cammunicate to lookouts
wi th standby ultra-hi~h sets .

FIRE!.~1'i ' S OUTFIT

This consists of the fo11avd-~g one-man smoke chaser's
(Fig. 6 e-nd 15)OUt.fit2

Shovel- short handle. detachable

Pulaski. tool and sheath

},~ess kit -1 man.

First Aid

Headlight v,~ th extra battery

l~p case with map, co~ass, etc.

Canteen

Rations -1 day

Rubber backpack and pump.
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Figure 14.

Two timber jumpers ready to enter the Forest Service
experimental plane. Note the pocket for the radio on the
backpack of the jumper on the left,.

Figure 15.

Fireman's outfit bundled up ready to a ttach a burlap chute and

yellow streamer for dropping to smoke jumper.
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Figure 16.

A "first t~er" receiving instructions for a preliminary
practice "take off" on the ground.
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PART III -CONDUCT OF PROJECT

PRO~T BASE

The Winthrop Ranger Station of the Chelan National
Foreat was an ideal base for the projeot. The variety or
terrain, oover, airport faoilities, and pro~imity to r&n&er
warehouse ~re the deoiding faotors in the choice. The
Chelan NationAl Forest contains large areas having few
trails or roads, mAking this wooded cover ideal for the develop-
ment and later application of .moke jump~rsl experiment.

It required only a few minutes of flight from the 100&1
&lrport to make j~ps over the fo11owin~ &reas I

1.
2.

3.

4..

5.
6.

7.

Flat field for spot landing praotioe.
Meadows of varying lites at varying elevations.
Open ridges from 4000 to 7000 feet elevation.
Brushy ridges. level and on slopes.
Ridges with large boulders and down timber.
Young grmtth 20-30 feet high, flat terrain.
Young growth 20-30 feet high on slopes 4000 to 6000
elevation.
Open mature tbnber. flat terrain.
Open mAture timber, slopes.
Heavy mature timber.

8.

9.
10.

PREPARATION FOR THE EXPERIMENT

After many oonferenoes, detailed plans were prepared at
regional headquarters for the experiment. Lists of equipment
~or ground and air or6W3 included all itcms n&oessary for the
aervicing of the airplane; ground orew equipment for retrieving
paraohute jumpers; motion pioture and still picture cameras for
photographing jumps~ and speoial equipment needed for report .
preparation. Motor tr~sporta~ion was furnished by the regionAl
warehouse and the distriot ranger.

Projeot personnel were di vid&d into three groups: the
tround crew , the air or~ , and the parachute jumpers, including
the riggers, eaoh group having speoial and particular duties. A
recorder was appointed fram the aerial fire control personnel to
keep a diary reoord of the experiment.

The projeot leader in oharge or all members of the projeot
worked with the ground crew and 8elected tile various jUr:lPing
altes. which wer~ near p&ssable roads. The prinoipal duties of
tho ground cr~,~ were to make observations ~.d l~ield notes o~
parachute de8centa L~d ~dinGs in tbe various cover types.
The ground orgw consisted of the tree clLubers. first &id per-
8onnel. and others who aided in retri6ving equipment and jumpers
when lodg~ in trees. (DurinL the latter part of the experL~ent
a teohnique was developed whoreby the j~por could r~ove hL~elf
when lodged in a tree and let himself down by his own efforts.)
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The air crew oonsisted of the pilot and observer. whose
duties primarily were to assist in the pre-flight preparation
and inspeotion of the jumper's equipment. to make observationa
and to take field notes of the jumper's reaotions and techniques
during the ground preparation for the jump and until he made
the take-off from the aircraft. The air crew also as3isted in
the develop~ent of the teohnique for jumps while in the air and
prior to the aotual take-off jump from the airpl~le. All
matters portaining to the repair service anc mAintenanoe of the
airplane were handled by the air orew.

The parachute orew ( riggers and jumpers) made jumps ,
1nstruoted first-time jumpers (Figure 16), repaired and altered
parachute equipment. Their speoific duties also inoluded a
written narrative report of their respeotive jumps. including

landings.

EXPER DJ.ENT PROC ED URE

1. Trial Parachute Tests

Prior to dummy paraohute and li ve paraohute tests. a
burlap R-6 cargo paraohute was oalibrated using a lO-lb. 8aok
or sand to provide" a rate of descent of about 12 feet per second.
This rate of descent was equal to that of tr.e dummy parachutes
and the 30-foot training parachutes.

Durin& flight it is impossible for a parachute jumper or
a pilot to gauge accurately what the sun~Ation of the wind drirt
of any parachute will be for a given territory during its
descent. Therefore, a trial parachut~ is first dropped in order
to determine just what the resultant drift of the various winds
will be during the descent from the airplane to the ground. For
example. if the parachute lands 300 yards short and 200 yards
right of the targe~ with respect to the direction of flight.
then the pilot knows that on the next approach. a trial para-
chute or parachute drop should be made at a point 300 yards
ahead and 200 yards to the left of the preceding drop. in order
to land in olose to the target.

Therefore the trial parachute was neoes8ary to ascertain
the exact point over which a dUIronY parachute should be dropped
or a jumper should make the take-off jump from the airplane in
order to land close to the target. In practice, the trial para-
chutes performed satisfactorily.

2.

Feeling tllat it was imperative that dummy tests should
be made over certain types of cover before any li ve jumps Yiere
made. tbe project per8o~~el made extensive tests by dropping
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Figure 17
Dummy parachute descending above the tree tops .

Figure la
The edge of the canopy of this dummy chute caught over

the ~op limbs of this ponderosa pine tree.
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Figure 19
The canopy enveloped several lodgepoles supporting

the dummy weigh~ above the ground.

Fir.ure 20
The dummy vreight being supported between 8. pine and a

fir tree by the edge of the parachute canopy hooking over both
tree tops.
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Fir;ure 21
This dummw parachute enveloped ~everal young tree

tops on the steep hillside.
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Figure 22
Landing in the center of the airport. Note that

~ manipulation is being made close to the ground.
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dummies. The d~ tests were ~Ade wi ti\ conde~ed army
parachutes converted by Region One into cargo chutes. Wost
of these parachutes were 24-foot canopies witll which 11O-lb.
sandbag dummies were used. A few of tho 28-foot canopies with
tho 150-1b. ducmy were also used.

The objeot or the dummy tests was to determine the aotion
of the dummy and tho parachute while coming into a tree
(Figur6 17). hooking onto the side of a tree, or slipping orr
the side or the tr6e and d6soending between trees.

Observations of these tests showed thnt a dummy and
canopy on approaching the top of a large crowned tree had a
tendency to float over the tree and not hook onto it. Some of
the dummy parachutes enveloped the top of the tree (Figure 16)
or trees (Figures 19 and 20). some hooked onto the sides of the
tree crowns (Figure 21) , and others passed down by the limbs.
without hooking or collapsing. One drop was especially
interesting in that the canopy hooked over a limb. collapsed.
broke off ~~e limb. and le~ the d~ and chu~e drop free for
a few feet. The paraohu~e reopened ( infla~ed) .le~ting the
~~ land easily on the ground. In no instance did a d~ tes~
show any indication tha~ there would bo danger of a jumper getting
hur-t on landing in trees .

3. Li ve J\JInpS

Liye jumps were first made at the airport (Figure 22) to
acquaint the jumpers wi th this large 30-fodt diameter n6W ~Jpe
or parachute and the timber jumper' 8 sui t .Each new jumper ,
torest of~icers and smokechaBers included, made the ~1rst jump
a~ ~he airport , wearing a timber jumper's sui t ..

The following parachute ~p reports. Hos. 29. 52~ 54.
55. and 58 have been extracted fram the parachute jump tes~8
given in the appendix.

Jump No.29 is a tree landing made purposely to test the
utility o~ detachable ri8ers and to work out the let-down
prooedure from the troe to the ground.

Jump No.52 pertains primarily to the njump test" with
dummy or simulated radio equipment on the right side of the
parachute backpack. 1~i8 jump was made cver ertr~ely rugged,
hilly terrfiin of 4000 feet elevation, from a plane altitude of
9000 £eet, under adverse wind conditions.

Jump No.54 was ~~de over same terrain. under same oon-
ditions as Jump lio. 52. This landing was particularly noteworthy
in t~~t it was made on the lee side of a hogback slope where
down-drafts exietod.
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J\DnpS No.55 and 58 a.re ne.rrF.tives of first j\Dnp
w1mpresslons" experienced by Forest Service perBonnel.

No uncontrollable tear or hylteria was observed during
any of the jumps. Out of t~e 58 jumps. 8 were "first jumps"
of forest officers or local smoke chasers whose ages ranged
from 22 to 47 ye&r8.

-Jumper'sReportNo.~

Took off 3t20 p.m. for Parachute Flat. Arrived and
dropped two burlape. The first one over-Ghot and the second
under-shot a little. Bailed out as per instruotions ot Pilot King
about one-halt way between letting out place of the two burlap
chutes. Stepped off 8t$P~ falling feet first and slightly back-
wards as intended. Also 8tarted falling or ~urning over on my
right aide as not intended. Opened chute after falling approxi-
mately 2 seconds. Opening shook very easy. Al~er inspeoting
chute for rips and finding none, noted I was facing away tram
tire. Turned around ~o the north, £acing fire. Studied position
a bit and decided I migh~ over-shoot so turned back sou~h. A£ter
descending approximately 300 £eet £acing south, decided there
~8 very little drift so turned back to the north.

At this time I was probably 1000 t't. !'rom gro\md and no-ted
ground crew running south from fire or toward me, which indicated
they thought that I was going to under-shoot~ 80 pulled down on
both front risers to increase drift angle. Held front risers
down until about 200 feet. from ground and no-ted forrffird dri£t
was taking me directly into small clearing. Released front ri8er8
and pulled down hard on 8hroud lines on le~ side which caused
chute to slip sideways into 115 it. Douglas fir# fouling abou-t
15 .feet from the top.

ReleAsed righ~ riser fir8~ as all of weight was on left
riser. Used let-down rope for 8natch line ~o ease pressure on
left riser snap which I relea8ed. Descended by rope in two stAges
bringing emergency chu~e. DistAnce of ~ree fram fire, 192 fee~.

Ground Crew Oo8ervationa

This ~li&ht was made primarily to test the utility o~ the
detaohAble riser hArness. The risers are ~astened to the back
parachute paoking harness by means o~ two safety harness SDApS .
On landing in a tree. the jumper can release one strap at a time
rather than to remove the entire harness. This. OI~ course.
facilitates climbing down tram the tree and also retrieving of
the parachute canopy shroud lines and risers.
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The jumper .teered into a 115-fo.ot Douglas tir. The
canopy Qaught on the 81de of the tree &nd in the limbs. Th.
chute and its .~xoud linaa hung like tentaoloa to a few limbl.
The jumptJr came down ur.a1ded ul1ng hl" oli1nbin~ rope. Several
minute' w.ro used posing for n~ reel photographera.

-~~er' 8 Repor-t No: -22 (Figure 14)

M&do jump at Bl~ok Pine L&ko country. Left ehip at
approx~Ate~ 5000 teot abovo ground. Used Quick Det~oh&bl.
chute with radio pookClt containing block 0!' wood simulAting radio
weight And dimensions. Pilot King slawed eh1p to approximat~ly
75 miles per hour without flaps, at tim$ ot my leaving. Lett
Ihip by turning 811&htly to right to clear r~d1o box of door
trAme of ship, then turning baok to left, faoing torward at time
of doparturc, tal1ing f~et down ( intentionAlly) , toppling over to
the right (\mintentionally). Dropped about 75 to 90 feet befcro
pulling rip oord, stiftening logs out at same time to absorb
opening shook in law-out crotoh of suit. Opening shook not very
hard. Looked chute over for possible tears, finding none.
Snapped ripcord on snap located on emergency chute tor that
purpose.

Turned chute around to check on drift and noticed some
drift to the north, 80 held a southerly direction ~or 300 or 400
~eet. Was still getting some north drift so decided to try a
hard slip to increase rate o~ descent. Took hold o~ about 1/2
o~ the shroud lines on right ~ront riser and pulled th6m dawn
hand over hand about 3 ft. Noticed chute started oscillating &t
first and then started turning around and around quite ~ast.
Pulled down another 18" or 80 to stu~1 aotion o~ chute. Chute
immediately started making dives ~oward pulled down portion.
Speed of spinning was increased to approximately 1 turn per
.econd. Rate o~ descent was noticeably increased by rushing of
air. Hold elip for approximately 1000 feet, released lines, and
canopy immediately inflated to full and rato of descent beoame
normal.

Turned chute to £ace panel 10C&ted on ridge and noted my
po8ition was ctill SoUth of pan61. As the natural drift appeared
to be about right to reach objeoti Te, no further maneuvering was
necessary .At about 100 feet a ground drift was encountored that
would apparently oarry me over top of the hogback, 80 pulled down
fairly hard on right front riser to or6ate & right drift &nd a
811ght right turn. This maneuver was O.K. but 8hould have been
exeouted at Q higher altit~tde. Made very ea8y landing 60 feet
1'ram center ot pLUlel.

Ground Crew Observations

Left ship at about the same point as previous jumper.
Encountered the same drift but held hims6lf on the wind~~rd south
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81de of slope at all time8 by expert use of the guide linea-
.

whioh he kept jockoying baok and forth, left and ri,~t guide
line. to f~oe upv;ind and reduoe drift. He 1Lnded 60 feet
from the target, just where the oreat of the ridge .t&rted to
8lope. In 6pite 0£ oros8-ourrent ariaing tram the mountainou.
nature of the terr~in, the jumper did not osoillate. The
lAnding wa.a easy.

Jumper' 8 Report No.54 (Figures 35 and 36)

Jumped &t 5000 feet above the groUDd. Open knoll a.
target. H&d everJ' kind of oross wind. It was Tery h&rd tQ
turn chute into the wind. Got over the ridge and followed it
down. Wind changed quite often. Held posi tion ri&ht over
target from 200 feet down to 75 feet. I had right-hand ri8ers
pulled dawn to hold position in the wind. At 75 feet up I hAd
8udden gust of wind and turned around to le~, going ~th the
wind. Pick&d up plenty ot speed and .ailed down. over a 50°
hillside. Hill was covered with fir trees all about .~e size.
Very close togother. The trees were going by so fast I could
not tell what kind they were. Dodged one and 75 feet on down
the hill before I oaught up with another. Chute o~e down over
top of two ~ir trees. I hit well out on ends of limbs and had
very 8Ott landing. L6t my.el~ down with ~ own rope.

Ground Cruw Obs6rvations

J\~sr left the ahip ~t about tho same poin~ a~ No.53.
S~ruck tho s~e severe crosa currents. which he compensated for
as required. When over the target at 75 feet altitude. a sudden
downdraft caught him. This carried him over the ridge and dawn
the leeward wooded side. His feet hit the ~op o~ one 50-~co~
fir ~ree just belaw the ridg8. The canopy lodged securely over
the ~op of a 40-toot fir turthor down the steep leeward slope.
The jump6r1e body came in~o the branohe5 at approximately 500
angle upward side of tree. Jumper ~ himBelf in~o trunk of
tree, released harness and using a letdown rope lawered himsel~
over' a limb to tho ground.

Jumperreported Ln easy tree landing, stating that the
branches cushioned him well. He also remarked that a number 0£
limbs ha~ hi t against the face mAsk on his l&nding.

Time tor let-down a£ter being lodged in the tree t
5 minutes.

iL~~~Jr.~~R~portNo! 55 {Roy Mitchell, Ch61~ Asst. Supervisor)

At 9250 a.m. PTank Derry prepared me for taking a para-
chute jump. Thorough Bearoh wac made of clothing to be sure no
matches were on my person. Stomach girdle or belt at first
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appeared too tight for comfortable breathing. Later wh&n chut&
hArness was put on. the strap across chest was much tighter. and
I eure thought br6athing was difficult. I soon became acoustomed
to this. Frank Derry then g&V& m& a l&sson in getting out ot th&
plane and pulling ripcord (Fibure 16). Four-step method ot
training U3ed. My most nervous time was when suit was completely
adjust6d. Plane took off and climbed to 5300 feet. Burlap trial
chute was dropped and slight southwe5t wind was noted.

When time came to get ready for le&ving plane. Fr&nk Derry
gave assuring rt Already" and I put left hand on b&ok of pilot's

Beat. right h&nd on "side 8tr&p" in c&bin of ship. thence my feet
out door. thence left hand on handle inaide of c~bin at left of
door. thence pulled ~8elr up and with left bAnd grasped bar out-
side on plane strut. At same time placod reet on lower step. right
hand at this time still on holder strap inside pl&ne; thence right
hand on rip cord handle. Frank Derry gave light tap on baok with
assuring "Go." I did not feel nervous at this time and had full
confidenoe in jmnp.

I ~ried ~o jump straigh~ out and leave step wi~h feet a~
same ~ime left hand released bar on strut of plane. I definitely
counted "one. twon and pulled cord on "three." I believe these
counts could not have been over 3/4 of a second per count. I
could feel pilot chute feeding out and. knew about when to expect
jar ~d ~peniDg. When opening o~e I could feel body being
Whirled &round bu~ did not get any shook that was noticeable, or,
in other words, uncomfortable. The descent W4S excellent. When
chute first opened I had no trouble in orienting myself. Located
field ~t once. I found chute dif~icult to turn to the nrigbtW
bUt could be turned "left" easily. Landing mAde about 300 feet
fram target. Landing on ground was very easy. In ~act, I could
have remained standing if little more freedam at knees in suit
Wfj.S possible.

Gro\Ind Cr6Y( Observations

Jumper, after recei Ting forty minutes of instructions in
paraohute jumpUlg from the rigger. jumped. descended, and landed
without event at the airport.

~~~r '8- Reporl~~~~

Arter a parachute had been packed. I ~t to ~he airport
about 3130. Plenty of willing hands atarted in on me. First
they stripped my pockets. the~ 1 laced on the ankle braces: th6Y
then put the "corset" (back brace) on ~.e. then the red coat and
pant8. Everything was strapped and ti&d up. 1he tight back
braoe waB Bqu8e~ing my light lunch up somewhere in the neighborhood
of my throat. But this feeling was Boon nulliried When they put
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the para.ohute ha.rness on. The main harness stra.ps pulled
down on the points or my shoulders so that it felt like the
musole tendons were being pttlled slowly out of my neok.

A£ter being hooked all up. Frank Derry wanted me ~o
make a oouple of trial exits fram the plane while on the ground.
Neither exit turned out vory gracefully. and Mr. King kept
remarking that he wanted me to be sure and let loose of the strut
handle when I jumped. In fact. he and Frank reminded me of it
8everal time8 on the way up. BUB Derry a-nd I ohatted while the
burlap trial chute was falling.

Frank then signalled me to get ready. 80 I slid orr the
seat. pulling on the side 8tr&p. then got hold or the ring under
the arm rest wi th my left h&nd &nd pulled myselr into the door-
way. I noticed that ~ reet were quite a bit above the lower
atop. but I reuohed ror the strut handle with ~ left hand and
got hold of the ripcord ~ th the right h&nd. By this ~ime Frank
gave the word to "go &ny time now." I pulled myself out. go~ ~
t~et on the bottom s~ep and pulled off .

I saw the plane wheel go up by me and felt the wind
increa81n~ on ~ face, could 8ee a blurred image of the ground,
.0 I decided to ease the ripoord handle out of the pocket, but in
doing so I must have raised my elbow up so that it caught in the
wind enough to pull the pins out because I could see the ripcord
coming cut of the housing sort of 8DAke fashion. I thought and
said, "Oh my gosh, I pulled it too socn." And about thAt time I
felt a pull on my shoulders, heard the "chuckn of the chute
opening, and felt my body swing back and forth slightly and then
there was an. AwfUl quiet. I noticed that the ripcord was still
in ~ hand~ so I hooked it on~o the snap on the emergency pack.

I had planned on ~ing 8. good drop clear of -the plane
when I j~ed, but in conoen-';rating on relea.sing (or not hAnging
onto) the strut handle I forgot to make a.ny count# but when the
ripcord oame out the way it did I thought that I was within
10 or 15 feet below the plane and that bothered me beoa.use I had
thought and intended to fall plenty before pulling the ripcord.

fhere was no sensation of falling, only the wind on ~
taoe due ~o ~he raot that I was ralli~ f&oe downward.

A£ter 1 had hooked the ripoord on, I looked at the oanopy
and then at the ~round. I noticed that I w&s faoing and drifting
ov$r the river, 80 I pulled on the right guide line, whioh DAd$
the ohute turn to the right, ~iving me ~ 81i~t swinging sensation.

I had the ohute headed for the north slde of the field- 80
I bogan exp6rimenting# pulli~ on tho right guide line and the

different risers.
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One thin& thAt wa. Tery notloo~ble WQI the rushing .ound
ot the air through the guide earl of the pArachute. Other
th1ng8 wero the eA88 wi th wh1ch ~~e r18erl and &uid. lin..
oould be pulled down. Al.o the l&ok of no180 trom the plan.
a. it tl8W by.

After playinb with the ohute for & while, I notioed I wa.
onr the nort}W8.8t oorner of the field eo I deoided. it -w-aS tim.
to turn baok toward the target. I pulled on the right guide
l1ne hard and harder, but the ohute would not turn to the right.
(Th1a was due to the wind.) With the right guide line Itill
hooked around my fingor I pulled down on the left ri8er8 to get
hold of the left guide line, but due to the 8tif~e8s of th.
hLtn.as and th. guido l1n. in ~ hand the riser .lipped out of
DJ hand and I missed the left guide line. So I pulled down on
the left bAok riser and --rted baokw&rds at an angle toward. th.

target.

I w&s so interested in tho manipulation of the chute that
I a1mos~ forgot to look a~ ~ho ground, and when I- did I ~s only
about 25 feo~ above tho ground. I let loose or the left rear
riser and pulled up my feet and grabbed for all the risers, and
I landed lightly on ~ feet and was pulled backward by the r8ar-
ward motion of the chute due ~o the above manipulation. A
8urpris ingly easy landing.

Ground Crew ObserT&tions

Jumper. after reoei ving instruotions in paraohute jumping
.

trom r~gg9r. jumped, desoended, and land&d wi thout event at the
airport.

The next jumpa were mado on and around a high altitude
mountain meadcrw (~~gure 23) , .1th l&ndings in the meadow and in
the Gurrounding 8ub-~lpine timber. The objeot of these high
altitude (6800' ) landings was to de~ermine whether the ground
impaot would be more 8eTere than at aea level.

.The opinion or the protessioDAl jumpers w.s thA~ there was
no notioeable ditrerenoe in the la.nding impaot a~ this high
altitude from lea lovel landings. After landing in ~he trees
around the meadaw. th~ jumpers stated they would prefer landing
in & tree beoau~e their landing was 80 gentle.

The next area to b~ jump&d in consist6d of mAtur~ lodg6-
pole (Figure 24) and lodgepole thickets (Figure 25) with
oooasionAl tall Douglas fir and dc&d tr668 8oattered about

(Figure 26).
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Figure 23
Timber jumper descending over mountain meadow ( 6800 fset

elsvation) .The jumper is gliding toward the meadow.
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Figure ~
This jumper landed in this tall lodgepole tree. He has

disengaged himself from the harness and is ready to slide down
the tree trunk.
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Figure 25
A timber jumper descending over a lodgepole thicket
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The lodg~pole landings were oharaoteri~ed by the oan°p1
enveloping fro~~ on~ to fifteen tree ~ops and the jumperl called
tham "teatherbed landings." (Figure 27)

On one of these landings a jumper grabbed a tree top as
he went by, tho canopy alroost oollapsed and the tree top broke
off, droppln~ the jumper froo for a fuw feet, but the oanopy
opened again and the junper landed astraddle ~1oth6r short tree
whioh lot hL~ d~ to tho ground gently. One l&nding was made in
& 115-foot dead lodgepole which was leaning {Fi~e 28). Speclal
precautions were taken and jumper descended without a scratch.

Several lLnd~s were m&de in tall firs, and attempts were
made for the jumper to do his awn extrioating. Due to the tight-
nees of the harness and the bulky timber jumper's suit, it W&I
diffioult and at first imposllble for the jumper to release
h1mBelf fram th8 parachu~e hArness while being h8ld 3uspended. A
detaohable riser wi~~ anapl and D-rings was developed by whioh
the jumper could releasG the harness from the paraohutG oanopy,
while being suspended SO ~lat ho could dGBOand wearing the
harnes8.

The next jump, made to purposely land in a tall tree, was
done with a paraohute with the above detaohable risers. The
relea8e and desoent were made 8uocessfully by the jumper, so
several harnesses were fixed with detachable risers .

At this time one of the Forest Servioe two-pieoe redesigned
8uits was received. Thi"s type of suit wao qu~te an improvement
over ~~e origL~l oontraoted suit and more praotioal for smoke

jumpers (Figure 13).

Several jumps were made in tall timber consisting of
Douglas fir, ponderosa pine, and western larch. ~e particular~
interesting jump oocurred when one of the jumpers mistook a
frozen, Dare, moss-covered western larch for a ponderosa pine.
The canopy edge hooked over the top of the tree, the canopy
collapsed, the top broke ot'f (Figure 30)J the jumper and para-
chute started a 75-foot drop, but the oanopy reopened &nd the
jumper was landed gently on the ground.

The next type of landing was made on hillsides with
elopes of 30 to 45 d6groes. The open hillside y,"8.S covered with
8oattered rocks and stunted brush, and the other hillsides b&d
8oattered trees and brush ( Figure 31) .Landings were u~de in
trees, brush, and on the bare slope without inoident. The tree
landings were no difrerent from those made on level terrain
(Figur~ 32). It was agreed that landings on hillsides 8hould be
made wi th the jumper faoing the slope.
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Figure 27
A timber jumper preparing to release himself from the

harness, having landed in a lodgepole thicket, termed as a
"feather bed" landing. The jwnper is suspended above the
ground, held by the oanopy spread over a large number of
lodgepole tops.
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Figure 28
This jumper was watching the other snags and did not

see the one in whioh he landed. This was a leaning dead
lodgepole.
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Figure 29
This jumper purposely landed in the tall tree. released

his harness from the oanopy by the detachable risers, and

desoended to the ground by the let-down rope shown hanging

down along side of the tree trunk.
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Figure 30
The top of a 115-foot \Vestern Larch which was bruken off

by the jumper's weight on the paraohute canopy, ~ioh hooked
over the top. The jumper landed ~ently on the ground, the para-
ohute having reopened.
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Figure 31
The timber jumper landed on the ground of this steep

hillside.

41



Figure 32
This timber jumper is held suspended between two trees

on & 8~eep hillside near the base.
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Tho last type of terrain j~.p6d in was a typical mountain
rldge with one bare slope, a nArrO\T to.p and a timbered slope.
Typionl oro8s and vertical winds were encountered by the jumpera
in d88o8ndin~ to ~li8 ridge, cau81ng tham to be carried one direction,
th8n another and another, making the jumper work to keep the
paraohute headed for the target on th8 ridgetop. Landing accuraoy
(Figures 33,34) wa3 ~ttempted by all four jumpers ono day. Three
l&ndod within r{o feet of the target, but tho fourth enoountered
~ 8uddon gust of cross wind just above the tree tops (Figures 35,36).

One jump was made by a jumper 'Who had a s1Juulated radio
(F1gure 14) attaohed to t-he right side of' his paraohute b!\ok
pack to determine whether exit from the pl&ne oould be made easily
with the additional width attaohed to the back pack. The jumper
twisted his body in getting out, but nothing caught or even touch&d
the aide of the door. He made a good drop away f'rom the plane,
being in porfeot position for the oh~e opcning. 'fhi. extra
pocket containing a wood block 3l x 4i x 14" on the right side
of the paraohu~e paok cover did no~ have any effect on the opening
of' the parach,rte or affeot in any way the jumper' a desoent
(Figure 14).

1'romlIQUES USED

l~ Getting the Jumper Re~d~

The following prooedure was used during the pre-flight
preparation of the jumper.

(1) The jumper we~r8 an athletic supporter.

(2) The ankle braces are laced on the outside of the
forester's type boot (Figure 7).

(3) The back brace or abdominal brace is ~hen buokled
on around the waist ( Figures 7 and 8) .

(4) Next the jacket (after the one-pieoe suits were
discontinued) is donned. (Figure 10).

(5) The trousers are next adjusted to the wearer and
closed by zipping from waist to the trouser curt (Fi~ure 13).
The stirrup straps are passed underneath the instep and buckle
to the out8ide trouser seam (Figure 38). Th6se straps are
adjusted to each leg so that the parachute harness leg straps
fastening around the thighs will transmit the 8hock aloll6 the
inside webbing of the trouser6 to the bottom of the foot

(Figure 12).

(6)
the jumper .

The baokpnok and harness are then snapped snugly on
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Figure 33
A "bullseye" 1 The jUmper landed two feet from the

center of the tArget cross on a typical mountain ridge with its
crosswinds and up and down drafts .
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Figure 35
This jumper was not so lucky. A sudden gust of cross

wind carried him along brushing the tree tops of the steep
timbered north slope of the ridge to land about 250 feet tram
the target (Figure 36).
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(7) The chest p&ok ( «mergency) is lnapped on the mAin
harnosl (F1~ure 12).

(8) The shook oord snubber at the bale or bottom of the
baokpaok 11 then f&ltened to the ..&t strap (Fi6ure 38).

(9) InspGotion

In8peotion oonailts of visually obeoking and t..ting,
it neo.8sary , all the main p&rtl of the jumpinc equipment.

(&) ThG ripcord p1n8 of e&ch p&ok are thoroughly

lnap8oted (Figure 37).

(b) The ripoord &88embly, inoluding ite fit into the
pocket, is inspeoted. Partioular ~pha8is 1s plaoed on this test.
The ripoord housing (Figure 37) 1s jerked or strotoh~d wh1le the
r1poord pin flap is open, to determine whether or not any undue
movament on jumper I s part can pull the pins fro~ their looking

cone and accidentally release the paraohuto from its cover.

(0) Entire check of the harness. including inspection
of the main and a~~iliary detachable fittings (harness, snap and
D-rin~). Particul~r attention should be paid to the fit of the
leg Gtraps around thighs and the ti~tnes3 of the chest snap and
D-ring. The harness should fit tightly and yet allow reasonable
comfort for the wearer. A 8nu~ harness is a necessity for an
intentional jump.

(d) The shock cord snubber of ~he main parachu~e6
whioh is looa~ed at the bo~tom of the baokpaok6 is inspected for
£&stness {Figure 38).

(10) The head gear, inoludin~ the helmet and its hinged
mAsk, is next ti tted to the indi vidual wearer .

(11) The jumper than climbs in the plane ready for takeoff
(Figure 38).

Because of a shortage of jumpers' suits and parachuto
training outfits, 8ometimes only one parachute jumper was taken
aloft. ~~en theequipment ~.s available and retrisved from the
field, two jumpers were usually taken on a ~light. TheJ~, of
course, jumped individ'JAlly on different approaches.

2. J.ir TeohniQus in Lettin~ Out Jumpers"U ;:- --.

On approach over the dropping area, a bt;rlap trial para-
ohute wa3 made ready to drop. The pilot picked out a pro~,inent

48



Figure 37
A close-up of two parachutes worn by the timber jumpers,

showing the ripcord pin flap thrown back for inspection of the
ripoord pins and housing. The wearer is grasping the ripcord
handle in his right hand. ,
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Figure 38
The second timber jumper entering the plane ready for

take-off. A good view of the shock cord snubber is shown. Note
the freight door is open for the convenienoe of the j\nnpers to
enter the plane ~d the main door has been removed for jumping.
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lan~~rk ov.r which to drop the tr1a 1 p&raohute, after
..t1mating the probAbl& efl~.ot from the,targ.t flre amok. and
the AirplAne drif't.

At the signal "Drop" (verbal or 81~p) tram the pilot,
the ob8erver throws the trl&l par&ohute outward And downward
to olear the plAne.

Next, the pilot and jumper. observe the diraotion and
velooity o~ the trial pAraohuto al it deeoends to the ground.
Sometimel 8uooessivG paraohutel would not have the .~o direotion
ot drift, due to shift ot air ourront.. However, no jumper wa.
allowed to make hi8 take-off jump until the pilot wa.8 88.tis.t'i.d
that he would land within 200 y8.rdl of the smoke target.

Having aaoertained, by meane of the trial p&r&ohute, the
point OTer which a jucper should exit, the pilot mAkes a final
approaoh for the jump. Approximately ten seconds prior to the
time the jump should take place I the pilot warns the jumper to
"prepare to jump."

3. Jumper's Approaoh to E:xi~

This prooedure was as follows I

(1) First, the jumper, pulling on the 8uppOrt strap next
to the door of the p1A~e (like strap on door post of closed
sedan) with his right hand, slid off the cabin seat, pushing his
reet out the door opening ahead of him.

{2). The jumper, assisted by ~he member of the plane or~
holding one or the back cross straps or the paraohu~e harnes8 as
~ safety measure while the jumper was moving around in the door-
way, would take hold of the arm rest brace on th~ left side of
~he door ~~~h his left hand and pull himselr into a sitting
position in the doorway.

(3)
lower step.

The jumper would then place his ~eet ~irmly on the

(4) The jumper would then reach out the door with his left
hand and get hold of the pull-out bar which had been plaoed on
the rear edge of the wing strut. (He was still being held or
s~eadied by the member of the air crew.

(5) He would then let go of tr.e support strap with his
right hand and firmly grasp the ripcord handle (Figure 16). At
this point the jumper is ready for the 5ignal from the pilot.
(Some of the jumpers liked to stiok their head out s.nd take ..look
at the ground, eto.)
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4. Jumper. 8 "Ta.ke-orf~ ..!!~rn A!!:p!a~!

There u8UAlly was only & leoond or two Wk1t tor the
jumper in the above poai tion and when the pi lot was over the
deeired point he would give the signAl "Go." The &8118tant would
let go of the baok strap, elap the junper on the shoulder, and
Ihout, "Go."

On take-off the jumper would proceed as follawsl

Th~ jumper would reaoh rLrth~r out on tho pull-out barJ

Pull h~elf out of the door J

(3) Drop off the step, ~st1ng hie body to faoe forward
(8&me as direotion of airplane) with the body tipped Ilightly
back Lnd the teot down and lotting go of the pull-o~t bar all at
the s~.e time. ( It 18 imperative that jumper does not hang onto
the pull-out bar longer than neoessary for the instantaneous pull
and twist. He must let go as soon as his feet leave the step.)

(Fir,ure 39)

(4) As soon as the jumper lets go of the plane ~ he can
start counting "1-2-3" and

Then pull the ripcord.

5.

After the ripoord is pulled, the par&ohute will open in
1.2 to 1.5 seconds. As soon as the parachute opens# the jumper
8hould look up at the ~~achute and inspect it to see that no
shroud lines are fouled and tr~t the canopy is not ripped. The
jumper then hooks the ripcord to the chest pack by the snap which
has been placed on the oover of the chest pack for this purpose.

.As Boon as the j\lI!lper has done this he can look around,
orient himself, and begin to maneuver the paraohute as desired.

.To maneuver t.he type of ~raohute used in this e:xperiDlent
the jump6r does as followss

(1) To ~~ the parachute to tbe ri~ht, the jumper reaches
up and pulls down on the right g\,ide line which r.angs dawn from
the right steering lobe (}'iEure 34). This lobe and the corres-
ponding left lobe ere looated on the skirt of the parachute toward
the rear of the canopy so that the lobes are always to ~:he rear of
the jumper. Pulling down on one or these lobes closes the lobs to
escape of the air, forcing it out of the opposite lobe, wtLioh
propel6 the paraohute in a 8piral &6 long &8 the lobe is held
closed. S~6timoS the chUt6 ~ll not turn the direction desired
because of oros6 currents or wind peculiarities. However6 the
oth6r Euide 1 in6 c~~ be pul16d dawn and the parachute will turn

completely around. Y,~en the desired direction 13 obtained, the
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Figure 39
A jumper making a practice exit from the plane at the

airport. Note the freight door is closed (Figure 38) and the main

door has been removed.
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guide line 18 releAsed ~d the parachute glide8 of its own
aooord in the direction that the junper i~ facing, pr(~pelled by
tho air esoaping through the two guide lobe. in the r~ar.

(2) To turn the chute to the left, the jumper pulls down
on the left guide line.

(3) Pulling down on the two front risers causea the chute
to glide l~orward faster; also will increase the descent rato.

(4) Pulling down on the right front riser will cause tho
chute to glide to the right and forward.

(5) Pulling dawn on ~he left front riser will o&use ~he
chute to glide to the left and .forward.

(6) Pulling down on either o~ the rear risers will cause
corresponding rearward glide.

(7) Pulling down lightly on both rear risers or both guide
lobes will stop the forward motion of the parachute.

(8) No ~-ipu-lation or ~-euverin~ should be attempted
~thin 100 feet of the ground.

6. Preparation !..or Landing

In landing in trees. it is best for the jumper to l8~
facj.ng the tl"eOS i£ possible. The parachute should be allawed to
catch by itsel~. It should be emphatically streszed at this point
that the jumper should never ~ttempt to grab hold of limbs or
tree tope, in dropping into trees, but should allcw the parachute
canopy And spxoud lines to do the catching and supporting o~ the

jlmlper's weight.

On.landing in the open the j\Dnper should a.ttempt to land
on his heels and fall forward. He mayor may not pull himself up
in the harness and bend his knees as the jumper wishos. A jumper
should always land facing 8. slope.

7. Let-Down Out of Tr6es

On landing in a tree a jumper' 8 body may be swung into the

trunk of tho tree or ~y be held suspended a",'8.y from the tree.

If his body is close to the tree bole~ he c~ step up on
a limb to take the wei&ht oft' of the harness and unbuckle the
harnoBs (r~igure 40). He may just dotach the ri,er (Figure 41) and
wear the harness~ 80 that ho will have tho necessary attaching
ring for let-dawn with a rope (which is carried in the pocket or
th~ jumper's suit) by ~\lbbing over a limb or around the tree trunk.
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Figure 40
The paraohute canopy is shown billowing in the wind.

having oaught over the top of a lOO-foot lodgepole. The jumper
has released himBelf from the harness (shown dangling down on
the right side of the tree bole) and climbed down to the ground.
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Figure 41
This pioture of two jumpers and the air crew assistant

shows one parachute harness (on jumper at 1ett) with a detaohable
riser (covered with sheepskin for proteotion of the jumper) and
one wi th the regular riser strap. The let-d~l rope pocket is
shown on the right leg of the jumper on the r'ght.
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Figure 42
The timber jumper landed in this ponderosa pine and is

held suspended in the branches. The emergency pack in this
case took the force of the blow from the limb and was forced
open by the impact. The jumper was not injured in any way and
is pulling himself up on a limb to proceed to the tree trunk.
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In case the jumper is held suspended away from the tree
trunk, he can attach the end of his let-down rope to a harness
D-ring, rW1 it through the two riser D-rings, and snub the rope
on his harness. He then pulls his weight up by the riser straps
and detaches the risers from the harness. He can then let himself
down to the grounc by the rope or d~ to & lower position where
he can pull or twing himbelf in to the tree trunk. From there
on he may cliI:lb d~ the tree or let himself dawn by rope AS
previously described.

It must be remembered to leave the rope on the tree it

needed to retrievo the parachute.

6.

On this experiment the retrieving of the parachute was
done by two Forest Servioe telephone men, who used 6p~ and bolt
to get to tbe chutes. Otherwiae their ~ethods of retrieving
the ohutes wi 11 be used by the smoke ohaser when returning to get
the parachute after having been to the fire.

~ben the detaobkble risers are used. the loose ends of the
two risers should be tied together if pos5iblel to prevent exoes-
live entanglement of the shroud lines.

If the parachute has caught on the side of the ~ree crawn,

limbs on which it has caught are cu~ off until it drops free.

V fu en the canopy is caught over the top of the tree. the
parachute must be worked off the top by cutting off the top and
letting tho canopy drop free outside of the orowu, or worked in
and bundled for dropping.

linen the parachute catches over &maller trees, it may be
easier to cut the tree d~. thAn to att6cipt to get the parachute
out of the 'tree.

For retrieving the parachutes and for let-down out of t}le
tree, no defin5.te system can be described beoause each case will
be different and will require that the jumper use his own judgment
.8 to which will be the best and easiest method. Each man may
have a met},od which he prefers to use. In many cases it may be
desirable to drop a high climber outfit if a large tree has to
be climbed to retrieTe the parachut~.

The value or the parachutes will make it imperative that

they are not left in tho weather and are not handled roughly.
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Tools to- Smoke ChAsa~9.

After the timber jumper has landod and has tranamittod ~
OK signal to the plane, the plane will then circle at a low
altitude &nd drop the fireman' 8 tOOJ.8" to the jumper by a burlap
parachute. A long yellow streamer is att~11.ed-to tho tooll 10
that the jumpGr can easily find thsm in the brush and woods
(Figure 15). If at all possible, the tool paok should be dropped
in an opening 10 it will not lodge in tall trees. Extra tool
paoka should be av&ilable for dropping it that r.appena.

It 1. recommended that the j'~pers attempt to land in .pot.
Where trees are 8maller to faoilitat6 retr1eving tho chute and
to prevent any posaibi11't-J' of tools banging up in tall trees.

59



PART IV -OBSERVATIONS

General anAlysis of all phases of the experiment brought
out the followinga

1. Air denslty and teroperature ,eem to atr.ot the rate
ot de8oont to Iuoh a smAll degree that the landing impaot at
7000 teet i8 not notioeably harder than at 2000 reet or lea level.

2. The importa.noe or the trial chute ma.kes it an
..8ential pArt of the proo&dure to determin& th& oorreot "tak&-off"
spot for the jumper, 80 thAt h& may land in the desired area.

3. It was det'ermined that the physioal and mental qualities
ot the jumper had a great deal to do with the fatigue tactor. The
caliber of men proposed to be usod &t the work would be forest
guards and smoke chasers, who for the most part have the desired
physioal and mental qualities. All jumpers in conneotion with
this projeot indicated that there would be mu oh less fatigue after
jumping and landing in a forest than would occur frcrm a short hike
uphill to a fire. In the oa.se of a prof:ession.a.l high olimber who
jumped, he stated that the fatigue of jumping was less than that
ot climbing a tr6e. The aotual fatigue felt is oaused mostly by
the manipulation of the ohute, which in some aases mAy be a good
deal and in other oa8es almost nil. Some mental and physio&l
tatiguo is a natural rea.otion of the a.ot of jumping.

4. The closer the stand of timber, the easier the landing,
and trees comprise a softer landing place than the ground.
Thiokets of young trees and reproduotion were tcrmed "feather bed"
landings by the jumpers .

5. on landing fire fighters &t a fire over forest terrain,
the pilot and jumpers should pick a good landing place rather
than t~ to get too near the fire. This landing area should
preferably be above the fire 80 that the fir6man will have a down
hill travel to the fire.

6. Retrievinc the paraohute canopy £ram the orown of the
tree or trees is a problem which oan haTe no de£inite detailed
instruotionB. Eaoh tree landing will be a probl~ in itself, but
can be greatly raoilitated by inatruoting the timber jumpers .to
tr)r to land in smaller trees .

7. One thing that must be stressed is the danger frQm
t~ing to gr&b & tree top or limb in passing down by a tree.
The danger lies in the fact that the top or limb may break off
&tter the canopy has collapeed, and the jumper might fall to
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the ground befora the chUt8 oan reopen. Let the chute support
th8 jumper's weit';ht until the canopy has enfolded the tree top
or hoOksd over the limbs. The canopy and tentacle-like shroud
lines will support a jumper's weight eas11y in that thero are
.0 many points of support.

8. In oase the oanopy should hook and then slip off,
the tact that the shroud lines are still parti&lly stretoh$d out
above the jlooper's head gives the oanopy a chance to open immedi-
ately with only a l~ew feet of fall and the jumper will b. landsd
gently on the ground. Or, if the troe is smaller~ bein~ held
down fram the top of the tree by the canopy and shroud lines will
give the jumper only a 5hort fall to the ground if the fall is
not suffioient enough to open the canopy. The canopy also has a
ohance to catch ag&in and support the jumper if it does not fall
free of the limbs .

9. The abil1ty to steer the type of paraohute used in the
experiment allowed a good deal of aocuraoy in hitting the ground
~arget even with better than ten mile an hour ground winds.
(Figures 33-34)

This t;~e of paraohute has a natural forward glide in
still air or from five to ei~ht miles per hour, and this can be
used to good advantage by racing into the wind. thereby reduoing
~he drift over the ground by a like amount.

Gusty &round winds have more e££ect in causing
inaocuraoy (Figures 35-36) than 8trong6r steady winds, in that the
unexp&otedness will oauso a 200 to 300 foot drift before the jumper
can maneuver to oampensate or he may be too cloGe to the ground to
attempt such m~euvering.

10. There was a surprisingly small number of rips and
tears of the s1.lk paraohute canopies. and these were mostly only
small SnAgs or punotures. It appears that the parachute skeleton.
consisting of the shroud lines. lateral bands and canopy skirt.
supports the weight and protects the silk panels.

11. Of the number of ~ings made in forest terrain. not
one jumper was injured in any way in landing. although landings
were made in all types of trees, Buoh as alpine fir8. smAll and
large lodgepoles (Fi~ure 43). Douglas fir, We$tern larch.
ponderosa pine, aspen, and other tall hardwoods. Steepncsa of
the ground in no way affeots tree landin~8. (Figure 31)

In s6voral oa6eB the jumpers noticed ~rticularly that some
pe.rt of the proteoti ye equipment prevented ~at would hav6 been
an injury.
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It was eTident that the cheat pt1.ok W&8 at great
al.18t&nce in protection of tho j~per agAinst injury to th.
abdomen, oheat) eto. On s.voral landing. large 11mbs wero
broken off by th~ yei&ht of the ¥wL~ging jumper, but the foro.
or the blow wo.a ab8orbod by the ohoat paok. (F'igur. 142)

Th~ only injurie6 suffered by the jumperl wero caused by
the opening of the chut~ when still in the air. The8e injuriel
~re prevented later by perfecting the jumper'l clothing, .quip-
mont, Lnd jumping technique.

12. Each prcfossional jumpsr hal hi. own ideas about
"take off" from the plane. Some prefer to rollout (Jump #4 in
Appendix) , taking neArly & aomplete roll before pulling th. ripoord
'While others prefer to jump feet first or other wa.ys.

As far as can be de~ermined. ~here is no generally
accop~&d ~d approved ~eohniqus for ~he firs~ part of the jump
trom the airplane to the time at whioh the ripcord is pulled.
But fr~ the jumpers' remarks. the air cr~~' 8 observations .and
the results of actual tries during this experiment. it was
deoided that the best technique to drop away trom ~he plane was
feet d~. f~cc fo~rd. body l~~ing slightly baok, ~d ~o drop
~om 20 to 70 feet belcrw the pl~e before pulling ~he ripcord.
If ~hi5 position can b3 held. there is no di8comfort during the
par~chu~o opening ( Figure 44) .( Jump #29 )

To pull the ripcord as soon as the jumper lets go or
the plane nearly always gives the jumper a h~rd opening shook,
reg&rdlees of body position (Figure 45), duo to the forward sp8ed
given by the plane. On the other hAnd, if the jumper pulls the
ripcord after he has dropped from 20 to 70 feet belcrw the plane,
the opening shock is reduoed greatly even though the jumper's
body 1s in a bad position (Figure 46), that is, on his side or
head down. If the jumper' 8 body is in the above reoommend&d
position, the opening shock is not noticeable.

On tho "roll out- method tJhe jumper should be in a
orouohing position ~i.le rolling. beoauae hls body 'rlll roll too
slow. fall too far before oaming h.ad-~. or have a tendenoy to
tall heRd down (Figure 41) 1f it is held straight.

To maintain correct posi tion Whilo falling unles8 tho
-tAke-off" is porfeot is &lmost impossible~ but if the jumper is
in oamewhat of an upright position. faoing 1'orward. and the
ripoord is pull&d after a fall of 40 feet. opening 8hook will be
negligible (~'iguro 48) .
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Fig1,1re 43
A timber jumper descending toward tall Douglas fir and

ponderosa pine trees below. Note target fire smoke in lower

right-hand corner.

Figure 44
The jumper has dropped about 30 feet; the parachute is

just starting to blossom out. Note the more vertical position

or the shroud lines and the jumper's body. He should receive

practically no opening shock.
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Figure 45
This jumper has pulled the ripcord when he was about

ten feet below the plane. The parachute is stringing out almost
horizontally. The jumper's body is tipping forward and will be
due for ~ ope~ing sh~c~.

Figure 1.16
This jumper has dropped about 75 feet. The chute has

opened up and the jumper's body which was tipped forward has been
pulled back and upward by the elasticity of the shrou.d lines and
canopy. This was an easy opening. Note the target fire and the
surrounding lo.dgepole thickets .
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Figure 47
The position of the parachute is almost identical to

Figure 44, the jumper has dropped farther (over 100 feet), but
his body has tipped to the right with the head slightly down.
The opening will cause the jumper's body to twist, but it may
not reoelve much of &n opening shook.

Figure lIB
This jumper has dropped feet straight down, and the para-

chute is strung out ready to blossom out and open. He received
no opening shock due to the fact that his body and the strung out
parachute are in line. Note lodgepole thickets below.

65



18. Radio 8i~nals between the smoke jumper and the plane
were not aotualJy tried, because of the bulkiness of the present
S set. A simulated radio (the size and shape of the proposed
change for S set) was carried by one of the jumpers. The bulk
and weight had no effeot on the exit or descent of the jumper.

Radio will be the Idea.l SySteDl of communioa.tion
beoRuse they can also be used for contact on the fire. There i8
a possibility that a system of cloth panels or other 8ignals can
be worked out for contact with the plane.

19. It is believed that it will be standard practice to
send ~o jumpers down to each fire.

20. Taking in an area within a radius of 50 miles of the
airport, the followirlg schedule can be used to determine the
estimated tiJr.e frODl report to arrival of fireD18.n in the near

vioinit;ys

10 minutes (warning) , to w~ up plane motor and dress
jumpers

10 minutes for takeoff and climb to al ti tude
25 minutes to travel 50 miles
10 minutes procedure of letting out two jumpers

55 minutes total el&psed time from report or fire to
arri val of omoke jumpers near fire

After the OK signAl has been reoeiyed from the jumpers,
the plane can retur~ or i£ i t is a large ship it can proceed to
another £ire or per£onn other missions.

21. During the early part of the experiment. oonsiderable
time was spent in preparing the jumper for the flight and also in
making preparations for the junp over the t&rget. This time was
cut down to a very minimum during the la6t few jumps. in view of
the various techniques mentioned herein developed in order to get
the j\nnper into the air and take the jumper over the target with
the least possible delay.

22. Airplane to be used in this work should be at least
5-place. and up to 12 passengers in which 8 jumpers c~ be carrjed
on one flight. The planes should have a ceiling of at least
14,000 feot and be equipped with a step and exterior handhold
for jumpers' takeofr.

23. Areas to be avoided by &moke jumpers are snag (old
burns), &brupt rook Blope6, cliffs, and such areas on which dama~e
to the parachute and d~er to the jumper would be excessive.
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24. From experience gained w1 th n~ jumpers on this
experiment ~d oonfercnoel with the parachute jucper indtruotor,
it is b6lieved that only a Ihort period (8-10 dayl) ~uld be
requirod to tr~in a unit of 8 timber jumper8. (B.e Appendix.)

25.
emphallleda

A few l&nding teohnique do' I and don't. Ihould be

(&) Don't grab limb. or tops in d.ao~d1ng through trees.
(b) Don't attempt to mAneuver thG parachut. within

100 feet of the gro~d.
(0) Attempt to land in amaller tr~es to tacilitate let-

down and retrieving of chute.
(d) Land facing the slope of a hill.
( e) Lot the parachute oat oh and do the supporting.

26. It ~ll be notedl in studying over the jumpers' reportsl
especially ~he fir8~ timers~ the seeming laok of fear~ with no
panicky state of mind. This is further substantiated by the report
of Captain Harry G. Armstrong, Medical Corps ~ U. S. Army , in &
paper en~itled "Objeo~ive Ment~l and Physical Reactions to Free
Fall in Space~ " Which 1s in the appendix. It is notgworthy thAt

the projeo~1 s observations of timber jumpers' mental ~d physical
reactions in the maiD conform to Captain ~~rong'a conolusions.
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PAR! V -CONCLUS IONS

t!rrt. in ~--Co'VerT-.J:p~e8

The ro8ults of this experimsnt oonolu8Ively indioate that
~oke j\mper5 can safely l~d in all kinds of breeD timber cover
oommon to the Ch61~ NatIonAl Forest. The major timber typGS are
Iub-alpino, lodgepole (mAture and immAture) , mixed north elope
Douglas ~ir and Western laroh, ponderos& pine, and hardwoods
(aspcn and willow) .Suooessful jumps w6re Also maQe in mountain
me.dows, open ridges, and 8teep open slopes with boulders. Eleva-
tions var1ed fram less than 2000 to 6800 feet.

It is believed that snag areas, areas of dO«n timber,
lodgepole deadenings, extr6mely steep slopes. deep canyons. And
areas with rook cliffs or ledges ~hould be nvoided. Unknown
conditions are sharp ridges with heavy winds or drafts. as th~
were not te8tod. It is believed drnfts on high ridges will oause
more trouble during summer months th~ in the fall when the tests
were made. Poor visibility conditions b6Ca~8e of fog or smoke were
not tested.

~~~otiveC)-oth~

The last two-pieoe jumper's suit developed appeared to be
quite satisf~ctory. A row sli~lt improvements will be made, and
further tests will undoubtedly indicate additional doBirable
improvements. Detailed oontraot speciricationa. patterns, and
tailor's cutting diagr~ will need to bo preparod be1~ore addi-
tional purohases are made. Auxiliary jumper's equipment was
reasonably acceptable, and Yrlth further use additions ~d altera-
tiona can 'be expected.

Parachutes
~.

The lobed 30-foot quick detachable main parachute met th8
required desired qualities of slaw descent, maximum mAnouverabilityj
and easy release upon landing in a tree. Damage to the silk
parachutes was remarkably alight. Opening shock varied i~am easy
to severe. d6pending on the position of jumper and distance fram
the airplane at the time the parachute snapped open. Proper
training and experienoe should tend to eliminate opening shook.
AddItional tests. mechanical and physical. are desirable to reduce
opening shock. Det~iled speoifications must be made for the
required par~chut&a when aubnitted to the manufacturers tor bids.

De6cent tram Troe to Ground

The cambjnntion of a detaohablo pa.raohute (riser str..ps)
and Jet-down rope Bati8factorily 8o1ved the problem of & jumper
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-
descending tram & tree top to the ground.

should improve the technique.
Additional exporienoe

CO%nm\nlioation

Tho use of ultrA-high r&dio, panel aignala, or amok. baa~8
otters po8eibilitie8 for the jumper 11gnAling tbo ~1r crew a. to
hi. oondition upon reaching the ground. Radio is preferred, 8inoe
it oan &180 be used to oammunioate fram tho fir. to 8tLndby aet.
and lookout.. Te8tl should be made to detormine tho pr~otioability.

-~r6ma.n or S~keohaaer Equ1~~n~

Fire tools can be dropped in the conventionAl manner with
a burlap parachute after tho smoke jumper has reached the ground.
An or~~ge streamer should be tied to the unit. whioh should be
dropped from a distance of 300 to 400 fee~ above the ground,
81milar to dropping supplies to fire camps. It is neoe6sary tha~
the ~ool unit be dropped in an opening or short trees that are
easily climbed. An extra unit ~~ould be available in the airplane
in case tho first unit dropped lands in an unclimbable tree. In
some cases it will be necessary to 'drop a high olimber outfit 80
the smoke jumper. can climb a large tree and reoover his main
parachute after the fire has been extinguished. Yany details or
this oharacter will need to be 'Worked out.

~pplication Test!

I~ is oonsidered desirable to make a rather wide-soale
application test of smoke jumping on actual fires during & fire
season. Only by so doing oan this experimental projeot be con-
siderod oompleted. The following items abould be considered or
developed dw-ing an applioation test,

1.
2.

3.
4.
5.

6.

7.
8.

9.

10.

Maximum ground wind permitting safe landing.
Effect of fog and smoke haze on airplane £lights and
on j\nnping .
Amount and kind of training necessary for wmoke jumpers .
Tests on reducing opening shock.
Testing signalling devices. particularly ultra-high
radios.
Determining best type of organization. dispatching and
handling~ repairing and storing of parachutes and
jumper's equipment.
Best method for dropping fire tools.
Methods of reo overing parachutes and packing out to a
road.
Numb or of fires that can be covered. their looation and
results.
Compilation of COSt8.
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Adm1n18tra.ti ve U88

Region Six pl&na on ~ing a oomprehen81ve &n&lys1s. a~
le&st of its lArge8t 1naooe88ible are&. during the early part of
1940 to determine the pr..otioal a.nd 1'inAnoial 8apeot. of u81ng
~k8 jumper. ..8 a Iuppl«mental method of transportation to amall
tire.. Suoh a.n a.naly6i. 1. oon8idered neoe8eary to determine to
wh..t ..reas a.nd under whAt oondition8 thia would be & teaaible
method to ~e.
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APPENDIX

}.IRPO!n' WUIP1.~~

For the servicing of airplanes at airports over extended
periods where no hangars or permanent facilities are availab18.

The items listed below ,vill assist ~~ operator or pilot
to give flight service when wanted. The mechanioal servioes
needed for a given airplane will vary acoordinb to the age and
type .The needed mechanioal repairs and servicing should always
be aooompliBhed prior to each day's flight. Periodioal cheoks
of 20 and 40 hours and major repairs should be made, where repair
faoilities are available.

Extreme preoautions must be taken, in refueling, in order
to prevent water and sediment from entering the airplane fuel tank.
The airplane's fuel system, as provided by the ~An~acturer, should
be drained frequently, preferabiy prior to the warm-up for each
day's fligIJ.t. It is a known fact t.l1at moisture will gather and
condense in an airplane fuel tank when left standing, unless the
tanks are full. Like.visel extreme ca~ should be taken during
the refueling proC'ess. Tho airplane should have ground wire attached
to the bottom and rcar of the fuselage, ~Aking contact wi th airport
surface when taxiing or at a standstill. If a pump is used, the
hose shoulc have so~e metal conneotion between the nozzle and the
pump. See fuel servicingl below.

Project personnel. after considerable experience in operat-
ing in the field, have found that air flights can be provided when
called for if the operator or pilot perform$ the necessary and
adequate repairs and servicing in the time the aircra£t is not
required to be on flight.

Fuel Service

(1) Fuel: Store in 50-gallon drums .

(2) Barrel gasoline pumper ~th hose grounded £rom nozzle to pump.

Ground clip and wire at nozzle to attach to metal part 0£ air-

plane.

(3) Gasoline f\L."lnel with wa-ter trap. (The mouth of the funnel
should project above tp.e bottom of the runnel proper. The
upper part of the neck should be provided vlith a .'later screen
soldercd across its diameter.)
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(4) A chamois without holes or slits should be fastened over the
top of the funnel and bag down into the funnel to allow Q
wide area throu[h ~~ich the fuel can pass.
A ground v.~re and clip should be provided on the funnel, the
clip fastc.ned to the Detal part of the airplane. For all
fabric covered airpl~es having gas ~s in the '~gs, an
ironing board felt pad or similar materials will afford a
protection to the fabric sur£ace. \\nen refueling. the air-
plane should be grounded. The airpl~e can be equipped ~th
a ground vare located at the lower end and bottom of the
fuselage, ms.king a cont.a.ct "nth the airport surface during
taxiing and while on the line. If the airplane is not provided
wi th a gr ound \,.'i re, then a vdre s olde red to an iron st.a.ke
flush with the bround and provided with a battery charging
olip can be attached to the metal structure of the airplane.

OIL SERVICE
-

Lubricating oil should be furnished in either quart or 5-gallon
sealed containers.

Funnel should e.l'\'.rays be used in order to prevent spilling oil
inside the motor cawl or in the cell.

Extre~,e care should be taken to prevent foreign subst~nces.

dirt. etc. .from entering the oil tank.

Greasing

Grease gun and grease for aircraft control systems, landing
gears, etc.

Propeller grease (for adjustable propellers)

~~ll oil c~~ wi th light oil for certain airplane controls .

CleaniI1Y.

A reasonable quantity of clean rags.

Windshield solvent.

kotor cleaning solvent
Aircre..ft motors should not be cleaned ;vi th gasoline

Buckets. \vashing soap and water for cleaning outside of airplane
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-F1e!~~epairi~ an~ Repaintinp: Supply

Motor tool kit

Airplll.ne tool kit

Safety wire, large and mnall 5i£o

Friction and rubber tape

(5) SI:18.ll ce.n or shellac

(6) Extra set spark plugs

(7) Spare motor and aocessory parts likely to need replace~.ents
during field operation. such as valve spring. extra tubing
slips. assorted motor and aircraft nuts. bolts, cotter keys,etc

Fabric repair kit (if fabric covered airplane).

Fabric dope, needles, thread, etc.

Brake fluid (hydraulic brakes)

(10) Extra tube
Extra Ir.ain tire tube
(Extra casing if airport surface is extremely rough. If
convenicnt~ extra casing should be among the supplies).

(11) Hydro~~ter for aircraft battery

(12) Parts to service radio

Extra aerial vliro, insulators, tubes .

(13) Extra light bulbs, landing lights, navigation, etc., if night
flying is contemp~ated.

(~) Flashlight

(15) Suitable chest or box with lock. in which to store tools,
small parts. and supplies for airplane.

~oorin~ Airplane

(1) Canvas motor cover. This should cover the motor and cowling;
to be tight-fitting to keep out rain. dust. etc.

(2) Mooring stakes.

{3) Moorir~ ropes
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(4) \Va~.-up blocks I front and rear for each wheel when moored.

(5) Rope or other r.eans to lash oo~trols wtlen moored.

A properly ~Ioored and blocked plane .vith lashed controls will
y{ithstand any 1',~dstorm.

Fli~ht Equipme?~

Latest section aeronautic crArts (ooropiled and printed by
U. S. Coast & Geodetic Survey).

Latest Forest Service maps.

Pamphlet ("Tabulation air navigation aids", published monthly
by the Civil Aeror~utic Authority, Yiashington, Do Co)

First aid kit.

Water canteen

Emergency rations.

S~~rp hunting knife and sheath. for emergency use should.
through some accident~ parachute snag "on airplane in flibht.

!-~port Equipment

Ten~ 12' x 14', Fores~ Service.

nFly. 14' x 20'. "

Cook stove for tent, Forest Service

(4) Cooking utensils, airport guard~ Forest Service

(5) Radio. fire frequenoy. Forest Service

Radio table

Bed roll, cot, airport guard

Lantern for tent

Yellow cotton streaE.ers (for ~~rking landing areas of airport
and-conter of field)

-\11 d -,1Jt rope

4 an 2(10)
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lO-gallon milk can (water supply)
Canteen

Guard.Transportation for air crevf.

Tent fly table 3' x 10' , to .store aircraft and other equipment.

First aid kit.

Axe. shovel.

Highway smudge pots or torches, in case night landings are
anticipated. These torches are extremely prectical on any
airport. to mark ends of r~~..~y. In addi tion, a line of
1 or 8 0£ these torches can be run between end markers.
Twelve torches will suffice for a rum..~y 3000 feet long.

ROLLIm THE TRIAL CHUTE

With such a light weight as used for the trial chute,
a new method of rolling the burlap cr.ute was required to speed
up the opening. rlith the regular Region Six Dethod of rolling
the burlap ch1Ate, the vleight and rolled chute vrould drop too far
before thechute would unroll and open, so t.he following method o~
packing was used to shorten the opening time :

Follow step l~ 2,3 and the first part of step 4 of the
Region Six instructions (next page). The lines are then straightened
out to 1 ie parallel wi thout cross ing .A knot is tied in the four strands
two feet from the ends. The next step is to draw the lines up and
accordion them as per diagram:

( The dot-ted 1 ine ShOVlS

position of lines before

this step was made).
:~~~ ~- ; ~ ; ==:::~;";-~:::--:

The burlap is then folded over the accordianed lines as sh~m
in the last part of step 4. Roll from the top. The chute must be
rolled ~i~ht or the lines will entangle the canopy and it ,vill not open.

The rubber band ( inner tube) is then placed around the rolled
chute and over the knot (this must be done to prevent the accordioned
lines from being pulled out in handling) .
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REGION SIX INSTRUCTIONS FOR
ROLLING BURLA.l' CARGO CmrrE

the lines lore tied to
the ohute oo~era by I
tight square knot. th,
chute b.ing oonsidere~
..5 Mother line. Th81
l&y the ohute flat on
ground wi th linea Old'

TYI~ THIM~ ;

2
Two of the oorners are brou~ht together.

The folds are strnightened and formed into a

pocket to facilitate the opening of the chute3

4 The two sides are folded to the center and the
folded again to the center to a width of l6
inches. If roll is less than 16" long, the
ohute will be too stubby, will fall too fast,
and may not open .
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The ends or the lines must be tied tightly to tie line
of the weight bag.

This type of roll will open ~ediately so it must be
thr~n~ downward when droppinb or it will entangle the tail
assembly oi' the pla11e .

TRADfING SMOKE Jm.:FERS

1. Ground Work.
-(a) A qualified instruotor-rigger can handle about eibht

trainees and i t is recomr.1ended ttAt each trainee receive t\\TO days
of ground work with the above instructor. This bround work
would consist of ( 1) Familiarize h~el~ wi th paracr.ute and no~enclature;
(2) Demonstration of packing and functioning of parachute; (3) Sus-
pension in harness and practice in extricating and lowering;
(4) practice tower jumping (See sketch of recommended tower);
(5) Practice releasing and descending after jumping from tower,
chu~~[hich is arranged for suspension a few feet off the ground;
(6) Practice jump from plane on airport. (7) Instructions on use
of guide lines and shroud lines for planing. turning around. hard
slipping. (This should also be practiced in tower jumps).

2. ,Jum2~g.
la) Four airport practice jumps are recommended; (b) two or

three jumps in timber, or as ~Any as are needed to satisfy the
instructor that the j~per is qualil~ied to do smoke jumping work.
(c) Training in retrieving chute out of tiw~er vdthout unnecessary
damage .
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I.OFT EQUIPMENT -

!or SerTio1.ng 16 Me~

!repared by FMI.nk Der~

~

~ttEqui~nt , }laohino8-

Class 32 double needle Sinber Sewing Machine, 1/8. gauge,
wi th automa tic bobbin winder, inoluding etand and motor.

1

Class s. v. 7 Sin6er Sewing Machine, suitable for sewing para-
chute harness, inoluding stand and motor. Uaohine to be

equipped vlith oold waxing pot.

1

~rt Eq'Jipment, Hand Tools and J.cces8ories

2 1# spools left twist 8 oord, Irish linen "thread

6 4 0:,. cones site E Spec. V. T. 301

20 ydB. 1 in. silk tape spec. 7-13 U S A

10 ydG. Silk U S A spec. 7-8-H

1 pr. large tailor scisBors

1 pr. small scissors

1 pr. pliers
2 doz. needles for sv 7 sewing maohine

1 doz. hand needles to take 7 cord thread

2 do~. needles for class 32 sewing maohine

2 papers com.'non pins

1 pin cushion
2 packing paddles 2" x lS" hard wood or dural

6 shot bags 1~" x 14 filled with BB si~e shot

2 line hooks

2 sets temporary packing pins

-b; lb. beeswax

2 rip-cords (baok-paok)

2 rip-cords (che8t-pack)
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Rlg~er8 Portable PB.oki~ Kit

1 4 Ot. cone siEe E spec. VT 301 silk thread, nAtural

1 spool left tw1st 1 cord, Irish linen thread

4 shot bags It x 12 filled with BB s1ze shot

1 pr. pliEIra

1 line hook

1 set temp packing pins

1 set closing cords

1 packing paddle rArdwood or dural

2 rip-cords (back-pack)

2 rip-cords (chast-pack)

1 pr. smAll 8ci8S0r8

1 carrying oo.se

Replaoemen-t; P&.rts for Lo~

4 pack covers (backpack)
4 pack co~er8 (chestpack)
4 pilot chutes

100 ft. 1200 1b. webbing spec. 15-11 linen webbing 1-3/4 in.
SO ft. 2800 lb. webbing spec. 15-11 soft linen webbing 2 in.
10 yds. 36 in. pack covering material mineral dyed army duck
So £t. 3/16 in. shock-cord spec. 20-23D. hooks and eyes

1 port.able packing table
6 rip-cord pockets.

~

~OKE JUMPER'S SUIT AIm ~UIPMENT

8 to 12 inch woodsman ' 8 boots wi th higher than ordinary heels .Shoes.
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Buit,
- Made of, 0. D. shAde, 37" 13 oz. Army Duok

or 37" 10.38 oz. Vat DJ~ Red Army Duok.
Uade in two sizes' long and short ( tho latter being 3 inohes

8horter in leg and sleeve lengths, only)

Conatructed with an inner shell (Duck) to which the padding
<1" x ft Weste~ Felt, style 40)15 fastened at the required points.
Xhe outer shell is pl~ced looaoly over the padding and sewn at the
edges or hem of the uni t.

~tSI. Patterned (Patterns to be furnishod later) &fter the Army
winter flying Bui t. H6&vy ;6 inoh ~ipper8 run rrom the top of the
high waist, down the inside toward the rront of eaoh leg to the
bottom of the pants. Just ba~k 0£ eaoh zipper opening a 2 inoh
he&vy webbing is ee~~ to the inside 0£ the pants leg and £orming
a low crotoh be~en the legs. A leather strap, riveted to the
lower end or the above webbing, is run under the aroh 0£ the shoe
and ~aBtened to a buckle which is riveted to the outside of the
pants leg just above the bottom hem. A 10 x 12 inch patch pocket,
billowed at the edges and snaps at the top. is put on the front side
of the right leg 2 inches above the bottom hem.

Jaoket:- , Made of the s~~ material as the pants, zippered in front
and snug fitting at the waist. A half belt (sort leather) is fastened
at eaCh side and buckled in front. The jaoket has an extra hig~,
double ~hick, flexible collar. A 3 x 6 inch patch pocke~ is placed
on ~he upper side of the righ~ forearm. The pocket opens the full
length down the middle and is closed by a ~ipper. A leather thong
is attached to the tab of the zipper and to the blade of the knife
which is oarried in the pocket.

~t-dawn Rop~: 80 feet of 1! "Cloverlea£" menjla rope.

KnifoJ. 4k inch single blade pocket knife with thong attached to
the pocket Eipper tab.

(pal)Supporter.

Glovess Light weight# flexible# soft,sro~ fitting leather gloveso

(kri~~in the northwest as a "uwamper" ) .

He1mot: A good grade football helmet. Sizes 7 and 7t. (Leather
aviator's helmets can be worn inside if the helmet is too large
for the j.nnper) .
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Mask, ~de of 1/8 inch round stainless-steel bars welded at 90°
1to eaoh other forming a mesh -2ft center to center. The measurements

of the oonvox surface of the ~~sk is 8 inches (length), &1. inches
(width) and a depth of 4 inches. A ~ushioning of doeskin covered
felt shaped to cup the wearer's chin is attached to the lower
inside edge of the mask. The mask is uAde to conform to the Shape
of the hellnet and the individual wearer. Ilinge tabs fasten the
maSk to ~~e he~.et at the forehead. A strap fastened on each side
of the lower part of tr.e mask hold it in place by means of a buckle
scoured at the rear of the ear bulges of the helmet.

F~~'S TOOLS (PROPOSED) FOR TIMBER ~~

1. Parachute carrying bag for pnrachute canopy and harness .

2. Trapper Nelson Pack Board*.
3. Pulaski tool and sheath
4. Shovel (short h0...'ldle or detachable handle)
5. Backpack (rubber) and pump.

6. Flashlights
7. First Aid
8. Canteen
9. Uaps~ notebooks~ pencils~ mapcase~ etc.

10. Rations

Standard one man F. F. outfit with the exoeption of the
pacl:board and the additional oarrying bag for the parachute cartopy.
*This type of packboard is much the superior for carrying the heavy
bulky load (approximately 80 pounds) which the jumper will have to
pack out to trail or guard station.

WEIGHTS OF- COMPOlffiNT PARTS O~ S110KE JUl!PER' S D:).VIPl:E1IT

Suit -Eagle, One Piece 18 lbs.
F. S. Khaki -2 piece 17 "
F. S. Red -2 piece 15 a
Army Leather (2 piece) ~ter flying 13 "

Helmet &: 1:ask 2 II
Baok brace, ank1e brace, gloves 1 "
Let-down rope 8 tt
Radio S-Set (appraximate) ~ n
Parachutes, Backpack wi th harness 24 n

Chestpack 16 "
Boots- 2 n
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