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The U.S. Navy type and the British "quick releasse®
tyre of p=rachute harness have been tested with respect
to “he ea3ze and 3peed of release under the ryollowing
concditioas;

1. On land under zood conditions,

?; On land in simulated bhad weather:
a} In high wind,
b) with wet hands and harness,
¢ At 0OF,
d With heavy flying mittens,

3, In the water and suspended above the water:
a) In the water.
b) Suspended 8 ft, above water,
¢) In the water; 1life jacket inflated,

Lo Usizz one hand:
&) Dry,
b) With wet hands and harness,
Two examples ol accldental jamming are discussed
and the subject of accidental release is considered,

CONCLI'STONS:

l, In the majority of cases studied the British
"quick release™ type of parachute harness was released
with greaster speed and ease than the U.S, Navy type.

2. However, only under exceptional circumstances
is a difference in speed of release in favor of the
British type "quick release™ harness consldered of
imnortance, These conditions are {1) with heavy flying
mitiens, (2] using one hand and {3) in or above water,

3, Under the condition of preliminary purtial
release, the speed of release was greater from the U.S.
Navy type than from the Pritish "quick release" type
of harness,

Lo The danger of ac-idental jamming and probadbly

of accidental release is auch zreater with the British
than with the Navy ty:e herness,
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A ¢comoarison of the essr apnd speed of release of
the U.S., Navy and ®rit'sh Army "quick release®™ types 1
of parachute harness wns msie under the conditions
listed btelow, In each case subjerts were observed
and timed as they comrpletely disenzaged themselves

from the harness,

1. On land under ro0l conditions:
Subjects wore heavy winter flylne rear,

2., 0n land in simulsated bad weathsr:
"™he terrain for these teats was smooth

(Chevalier Field),

a) In a hirsh wind:
The wind was created by the propellor
of an SNV turning over at 1800 rq¢p.me

1) Wwithout preliminary partisal

release,
At the gtart of the exneriments

the
the
and
the
was
had

subjects lay face down with
parachute canopy attached
open, Timing was begun as
canopy filled with air and
continued until the subject
spilled the =ir from the.

parachute and completely dise

engaged himself from the harness,

The subjects were dragged vary-
ing distances up to about 100
feet and were sometimes lifted
geveral feet off the ground,
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1
The Rritish "aquick relesse” type of parachute
hiaTness useC in these tesis was obtained from the U.S,

Air Force Materiel Provins Grounds, Eglin Field

Fla,

This hsrness and parecthute were made by the Irw{n Alr

Chute Limited, Fort Erie, Cnt,

It3 number was 20X-12,

and Tyre J.C./Sent, Rosal Canadian Air Force, It is

L

shown in Fieures ) to 4 in this report,




b)

d)

2) with vreliminary partisl release,
All three snepa were undone on
the Mavy harnezs, and ‘the Pritish
"quick releuse” was rotated into
poeition for ovening hut not yet
relessed, In these exveriments
the sublects did not attemot to
control the parachute cenopy bu’
simply di=erngaged themselves
from the harness as rapidly as
possible., They invariably were
free of the Navy harness btefore
being dragged any apprecliable
distance but were usually dragsed
about 60 feet before gettine free
of the British harness,

While subjects were being dragged, consider-~
able quantities of moist red ssndy soil

were scooned up and jammed into the harness
relevse mechanisms,

wWwith wet hands aund harness:

In these experiments heavy winter flying
gear wss wcrn, but parachute ceanoples were
not attached,

At 0OF,:

Subjects wore heavy winter flying gear withe
out rloves, and experiments were run in the
chill chamber,

wWith heavy mittens:

Subjects wore heavy winter flying gear and
heavy gauntlet type mitters with independent
thumo end index finger. Zxperiments were
run at rooxz temperature,

3, In the water and suspended above the water,
Experiments were performed in the swimmine pool,

a)

b)

c)

In the water the oven canony was thrown
over or neer the subjects,

Suspended 8 ft, above weter the subjects
swung freely fror the narachute risers,

In the watery 1life jacket inflated.




L, Usine only one hand:

a) Comparison of Nevy and British harness,
Subjects wvore heevy winter flylne gear
and Jdiseanrarea themselves from the harness
with the left hsnd only. Because of the
arrangement of the snans on the Navy
harness, it was somewhat easier to undo
them with the left hand, Experiments were
performed both under dry conrditions and
with the harness and hsnds wet.

b} Comparison of rirht and left hands with
the Navy harness,
Exverlimental conditions were es in 4 (a)
but tests were performed dry only.

RISULTS:

The resuits are given in Tables I, II, III and IV,
The British type harness was quicker to release (1) on
land under good c~onditions, (2) under cold conditions,
(3) with heavy mittens (hs in and (5) above the water,
(6) in the water with ife jacket inflated and (7) when
one hand was used, The U.S. Navy type parachute harnpess
was quicker to release under the conditions of preliminary
partial release,

In Table II (a) (1) the times give 1ittle indication
of the time taken to get out of the harness since most
of the recorded time was teken up in spllling the air
from the canopy and getting the parachute under control,

In Table II (a) {R2) the recorded times are not
strictly comparable since the Navy harness was completely
unbuckled at the start while the British "quick release”
still had to be depressed. The Navy harness blew free
of the subject almost instantly when the arms were
raised, but an appreciable period of time was required
to press the British "quick releasem because the subject
vwas being dragged face-down along the ground and could
not resdily get at the release mechanism, In addition,
the "quick releasse”™ was sometimes difficult to depress
because of being partially clogged with dirt,




Possibly as a result of previous partial clogring
wi+h dirt, the British *auick relesse? mechanism completely
Jammed while exneriments were being performed in the
water,* The unvaratas had to be taken apart, cleaned and
revaired before further experiments couvld te curried on,

Experiments in the chill chamber at OCF, wers
perforaecd after the "quick releass® had beea cleaned and
repaired, In the first series of tests the mechanism
becume more and more difficult to depress, anl finally
bedume impoasible to release, so thut the subject was
unahle to pet out of the harness without help. The
"quick releage™ mechanism on brine lnanected azaln, wag
Tound to be lubricated with oil, removul of which
eliminated ang further difficulty in opening the "quick
releasse? at OYF, {see Table II {(c)).

DISCUSSION:

The sgeat, type British parachute halness used in
thesa exneriments was borrowed from Eplin Fisia wnd
is shown in Pirmures 1 to 4., Both the leg strapy and
the shoulder straps differ from models which ary in
current wide-spread use., Since the "quick releass®
mechanism is standard in its essential fuaturzs,
however, the tests described atove proviue a ressfeable
basis for evaluating this aspect of %he uritisk hurness,

The experiments here reported weye szmplified in
order to determine the relative merits of thy two L¥pes
of parachute harness under conditions invelring & winitum
number of variables and a minimum number of extrenetus
factors, The results demonstrute that the Brisish
harness can bte relessed with greater speed and fase Luan
the NMavy type, However, sinee for routine laad and
water landines the 2ritish and United Siates prunedinyés
difrer, the characteristics of the harnesg mught ba
evaluated with reference to the details ¢f thexs procedures,
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* See Appendix A for description of thie Jjasmming.
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. British airmen landine on land are instructed to
release the harness as soon a3 they strike the ground,
without first spilling the air from the parachute csanopy.
"When the parachutist has dropped to within about 100
ft, from the ground, he should rotate the press button
of the quick release tox from the locked position into
the operuating position by givine it & quarter turn in
a clockwlse direction, thus bdrineing the red warning
mark on the perlphery to the top. On the instant the
feet touch the esround the press button should be given
a sharp blow inwards to the body, whereupon the harness
will be instantly released and the parachute with the
welecht of the body removed, will have its descent checked
and will drift away with the wind."* The United States
airmen are Instructed to spill the air from the canopy
und bring it under control first, and then disengage
themselves from the harness. The British "quick releasen
should thus show to best advanture in a high wind where
difficulty misht be encountered in brin~ines the canopy
under control, The differsnce in speed of release under
these conditions 1s shown by comparine the Navy times in
Table II (a) (1) (averare 37 seconds) with the British
times in Table JI (a) (2) (averase 12 seconds), The
United States procedure includes the moderately difficult
technique of controlling the parachute canony, =a
technique which is eliminated by the British rquick
release”, This advantage of the British eauioment
mirsht be of preat importance if the subject wasz injured,

For & water landing the British alirmen are instructed
to push the "quick releasem when their feet touch the water,
"The vreparations for alighting in water with this type
of harness are exactly the same as for alishting on the
ground, but when a few feet above the surface of the
water the parachutist should stralehten his body and place
the feet together, Then, &3 the feet touch the water
the harness should be released by giving the press button
a virorous blow with one hand whilst the other hand is
employed in pinching the nostrils together with the
thumb and forefinger, the elbows being kept pressed close
to the sides "** United States airmen are instructed to
undo all three snaps before touching the water, keeping
the shoulder stiraps in position by ~rossine their arms,
The harness is then completely released by extending the
arms over the hesd the instant the feet touch the water,
The difference in 3peed of final release under these
~onditions is of no significance since toth maneuvers are
vi~tuslly instancaneous,

* British Air Ministry, Air Publication 1182, Vol, I,
Part I, Sect, 1, Chap. 3, Para. 36,

*x British Air Ministry, Air Publication 1182, vol. I,
Part I, Sect, 1, Chapé 3, Para. Ll,
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The fact that the Rritish "quick release” mechanism
jammed twice during 2 limited number of tests suggests
that this daneer may be significunt, The combination of
dirt and water, which may have precipitated the first
jaraming, is quite within the range of posaibility under
operational conditions, The second instance of jumming,
probably resulting from the combinuation of improper
olling and exposure to cold, indiceties that careful
maintenance is essential.* '

Jamming of the United States Navy harness did not
occur and it 1is unlikely that it could ever jam compnletely,
Recause of the simplicity and exposed construction of
the snaps, foreign material interfering with release
cen bs seen, and any such material be removed easily,
Furthermore, the harness is fastened by three separatse
snaps, the release of any two of which allows the subject
to get out, However, in these tests, it was impossible
to reproduce the tipght fit of the U,S., Navy type produced
by the sudden opening of the canopy in actual use,

Not only 1s the incidence of Jamming more frequent
but also the danger resulting from jamming is more serious
in the case of the British harness, If the "quick
release” mechanism jams, it is extremely difficult to get
cut of the harness and no alternative release procedures
are avallable,

* "Gulck release boxes should be coupletely dismentled
periodically for thorough internal examination ané. cleaning,
Once every quarter is a suitable time for home 9t&tioNScecos
At stations abroad where dust and sand are likely to enter
and impede proper working and increase wear, releases are -
to be used unlubricated and should be imspected internally
at shorter perlods, In all other circumstances the
mechanism should be speringly lubricated with ant’«freezing
01l (Stores Ref. 24A/L3 and 46)."

British Alir Ministry, Air Publication 1182, Vol. I,
Part I, Sec, 6, Para, 37.




The importance of incressed speed of release depends
both upon the amount of time saved and upon the need for
saving time, It is estimated from the findinzs presented
in this report that the British "quick release™ would
save less than 30 seconds for the average landing on
land and no time at all for the average water landing,
The need for saving time in a lending on land is great
when the British procedure is followed, since in a wind
the subject will be dragged until relessed, If the
American procedure is followed and the parachute canopy
is first brought under control, there is ordinarily no
need for extreme speed of release, The need for saving
time in a water landing 1s great when the British harness
i3 used, since complete rclease nust be accomplished
after the feet touch the water, There is generally no
such need for speed when the United States Jlavy harness
is used, since the timew~consuming festures of the release
are supposed to be accomplished in advance during descent,
Obviously special situations can be visuzlized where the
need of speed of release would be much sreater than in
the average situations represented here,

The British *"quick release" mechanism, being more
complicated in construction than the U.S., Navy sgnaps,
requires more intelligent maintenance and use, With
repeated inspections and checks such as the British insist
upon, the dangers of mechanicel failure are minimal,
Fallure due to lack of familiarity with the operation of
the "quick relsase™ are likewise minimel if personnel
are properly instructed and repeatedly drilled, Accidental
release has occurred, but evaluation of this danger is
impossible without evidence as to frequency,

The advantares of a quicker and easier British
release mechanism must be balanced arainst the advantages

of a more reliadble United States Navy releasing device.

General Comments Concerning the British
"oulck Release” Type of pParachute HATNEss.

The present knob on the British "quick rselease™ type
of parachute harness is very 2ard to grasp on account of
its circular construction, .c¢ is suggested that this knod

ahnnld ha mada havraonnal
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The harness 1s very peor 1.ttiar and difficult to
ad just, The lep straps pull directly upward 1lnsteed of
to tiie side, There is a potential source of denper inp
the riser hook clanps if the pilot should fall on then,

The rip cord pock~' button fastener is of poor construction,

It conld ersily pull loose durine & jump snd, urnder these
corditiors, the pilot vould not be alle fo reech his
rip cord,




APPFNDIX A

FOULING OF BRITISH "L UJICK RWLEASE®
TYPE OF PARACHUTE HARNESS.

1, Duriiag the experiments conducted in water,
the British m"quick release" type of parachute harness
Jeammed and could not be released, Upon inspection, the
following conditions were noted,

a, Back plate of the release pin arrange-
ment was burred,

b. Release pins were routed and had many
small snags around their bases,

co A smgll amount of dir%t, composed of
sand and clay material, was present,
This matorial had combined with a small
emount of o0il, which caused a gum~like
mass to forme

2 I% 18 considered that the fouling of the release
was caussd by the burring of the pins and the pin socket
plate, Due to the engineering of the release, it is
considered possible that a collection of oil and dirt -
could cause the release to foul, However, in this case,
the dirt was only a contributing cause of the fallure,
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TARLE I

TIME RETJUIRFD FOR COMPLETE RELEASE OF PARACHUTE HARNESS

On Isnd Undexr Good Conditions

heavy winter

a® oL 95 ©0 PE & S0 o4 OO

5% o8 83 *P a8

LY B 1}

Sténdin s
‘%lyi

ng gear

NAVY HARNESS
Stibe Time in
3ects Seconds
Ar 10
He 8

Wi 5
Do 6
wa 7
Average 7

BRITISH HARNESS

Sube Time in:
Jjeots Seconds:

Ar L
He N
wi 3
Do 3
Wa 3

Avarage 3

Ot &4 40 00 90 0 4P 09 ¢ o0 O




TABLE 1I
TIME RTOUIRED FOR COMPLETY RELEASE OF PARACHUTE HARNESS

On I2nd in Simulated Bad Weather

NAVY HARNESS BRITI3H HARNESS :

Sub-= Time in Sube Time in;
Jects Seconds jects Seconds :

s % 89 93 OO

&) In high wind; parachute
canopy attached and open

1) without preliminary

Ye 89 5 T Y 5§ S 2R OB

partial release Do 43 Ro L8

Cr 23 Du Lz .

wi 31 Do 27

Sh 30 St 76 .

¢ Ri 39 Fu 25
: Average 37 Average Ll ;
; 2) With preliminary :
: partial release st L Wi 2L
H Ro 1l He L
s sh 1l RO 10 .
: Ar l R1 10 .
: Fu 1 Fa 15
; Average 2 Average 12 ;
;b) With wst hands and harness wa 8 Wa Loos
: Do 6 Do 3
: wi 5 wi 3
: He 5 He 6
: Ar 8 Ar 5
: Average 6 Average Lo
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TABLE II

Continued

NAVY HARNESS

ERITISH HARNES3

90 40 05 o0 89 o0 0

AG S® ¢80 o¢ ¢ ¢85 4o

er 20

0 o0 se O

te eb 4¢ s ¢

0 20 40 98 9N g e ¥

DO 08 80 0 o8 % i

Sub. Time in Sube Time in
Jects Seconds Jects Seconds
¢) At 0°F,; with heavy winter
Tiying gear but no gloves
1) %ith oil in mqulck
release™ mechanism wi 5 wi I
Ds. 10 Da A
St 11 , St 5
Ni 14 Ni 15 1
Dr 13 dr {604)
. Average 11 Averare 7
2) With nu lu*rication
in "quick release"
mechanlism Ro 5
Du 5
Le 5
st 7
Fu A
Averaze 5
d) With hesvy mittens and heavy
winter flying gear Ni 17 1l I
gt 2, ™ £
Du 16 Du L
wi 29 wi 11
i 12 Ri 5
Average 20 Averape 6
1 Mechanism jammed on account or the type of oil uged, Results

not used in average,
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TABLE IXI

TIME REQOUIRED FOR COMPLETE RELEASE OF PARACHUTF EARNESS

In Water and Suspended Above Water

*9 6 59 ST &6 B

L]
*

€ 2L 0 20 50 086 20 4D 23 06 oo

® 59 66 50 05 20 36 oH °0 o3 oo

0 00 B0 ¢ 0 oo

>0 oo

!

a) In the water; canopy open Do

i

b) Suspended 8 ft. ahove water Do

c) In the water; 1life jacket

Inflated

NAVY HARNESS
Sub- Time in
Jects Seconds

11

wi 7

Fu 11

Pa 12

Le 12

Average 1l

8

Fu 6

St 6

wi L

Ar 7

Average 6

Do 8

AL 26

wi £

Bu 12

+ Ar 12

Average 13

BRITISH HARNESS

Sube= Time in.
330%9 Seconds .
Do 5 ;
wi 5 :
Gr 5 :
Bu 9 2
Al 5
Average &

Do 2

Fu 2

wi 2

We 3 1
Hs (12)
Aversgs 2

Do 13

Al 12

Wi £

Bu 7
Average 9

00 0D v P9 0F 2L €D OB 20 U0 FO 25 2P 60 65 +d 60 05 00 €0 a4 P 09 0 A48 00 o0

1 Subject swinging.

for dverage,

Release Gelayed since sutject was concerned
with the possibility of hittipg the side of pool, Result not used
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TIMZ RELUIRTD FOR COMPLETY RELXASE OF PARACHUTE HARNFGS

with One Hand Not Used

NAVY HARNESS

Sub=-

Time in
Jects Seconds

BRITISH HARNESS

a) Comparison of Navy and British

harness {usging left hendj

1) Dry

2) Harness and hands wet

Ar
He
wi
Do
Wa

Lverage

e
Do
Wi
Ar
He

Average

18
30
15
L9

P
méza..

25

15
14

17
23
10

14

NAVY HARNESS

Sub~

Timue 1nf

ects Seconds.

Ar
He
i
Do

wa

Average

Wa
Do
Wi
Ar
He

Average

& bﬂ#‘kﬂh¢~ :-quurwnua

NAVY HARNESS

A o6 o0 B0

08 85 00 86 v 0 o

*0 2% 20 +O 00 SQ A0 0 T 6% 4D 20 A0 40 6% PO S0 0O

RIGHT HAND “LEFT HAND
©j} Comparison oY rignt and
left hands with Navy
harnaesa Ni 86 Ni 36
PFu 31 u 13 :
Du 33 Du 12 .
wi 9 wi 18 .
Ri 10 RL 9 .
Average 34 Average 18 .
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