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l. This is a final rcport on Aircraft Drops of Minc Parachute,
XH-20G, attached to Mine, Mk. 36, conducted under Task Assign-
ment No, ¥PG-Dahlgren-Rebb-311-151.

2, Tanls test was conducted to determine the flight character-
istics, ballistic coefficients and terminal velocities of six
of the stbject mine-parachute combinations. :

3. It was concluded that:

a.- The six Mines, Ik, 36, cquipped ‘with Parachutes,
XH~-20G, had cxcellent flight characteristics and the operation
of tnc parachutc packs and parachutes was satisfactory.

bs The ballistic cocfficients and terminal velocitics,
regpectively, for the six drops arc as follows: Drop No, onc, -
0.0475 ~ 176 ft./scc.; Drog No. two,-0,0527 - 186 ft./scc.;
Drop No, threc, 0,0537 - 188 ft./scc.; Diop No. four, 0.0421 -
165 fte./scc.; Drop No, five, 0,0420 - 165 ft./scc.; ﬁrop No,
six, 0,0423 - 166 ft./scc. . ‘
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INTRODUCTION

l. AUTHORITY:

This test was rcouested by references (a) and (b) and

conducted under Task Assignment Mo, NPG-Dahlgren-Re6b-311~1-51,
_authorized by reference (c).

2. REFERENCES:

as NOL rcstr spcedltr of § February 1951
be NOL speedltr NP/NOL/X17(161) Ser 1159 of 26 March 1951
c¢. BUORD conf 1ltr NP9(Rebb) of 24 July 1950

3+ BACKGROUND:

ae This test is a part of a iong rangc program to design
a parachute sultable for installation on aircraft mines which
will withstand high specd launching.

4, OBJECT OF TEST:
This test was conducted to detormince:

a, Flight characteristies of the minc=parachute combination.
bs Ballistic coefficiont of the minc~parachute combination.
¢, Terminal vclocity of ninceparachute combination.

5« PERIOD OF TEST:

PO

as. Datc Project Lotter : 5 February 1951
bs Date Nccessary Haterial Received 19 February 1951
¢, Datec Commenced Test 26 February 1951
d. Test Complcted 26 February 1951

6+ REFRESENTATIVE PRESENT3

Re Rs Grim Naval Ordnancc Laboratory

o YORERLLOTT o . k.




-~ i et i 3 £

e P e

T

IR ] Lo A

oA e e gar g

T

NRRGITD

Aircraft Drops of Iliinc Parachute, XH-20G,
Attached to Iiine, k. 36

W Y o e P e WD M P B G P W ge S G WR SR W e G e B B W e W EP sy w w S W

NPG REPORT NO. 879

EARL G

DEIAILS OF TEST

g
7, DESCRIPTION OF ITEH UNDER TEST:

ae The Parachuté, XH-20G, is a single chute, 72 inches in
diameter, elliptical in shape, and constructed of nylon,
There are 16 nylon braided shroud lines, cach having a breaking
strength of 2500 pounds. The chutc is opened by a fifteen foot
lanyard, the other end of which is attached to the aircraft.
General arrangement and details of the parachute are shown on
Burcau of Ordnance Drawing No., SK 186770. Drop Nos, four, five,
and six werc modificd by cutting the pocket bands. Thie arrange-
ment is showvn in detail "GY of the above Burecau of Ordnance |
draving. : .

be The Parachutes, XH-20G, werc housed in Parachute :ack,
Mk, 13 Hod. 1, for drops onc, %wo, and thrce. The Parachute is
shovn in Figure 1. The chutcs werc housed in modificd Parachute
Packs, lk. 9, for drops four, five, and six, The parachute and
pack 1s shovn in Figurc 2.

ce The parachutc packs were asscmbled on Mines, Mk, 36, by

‘means of an attachment band for all drops.

8. DESCRIPTION OF TEST EGUIPHENT:

%. Mines were launched scparately from a IBI-3E type air-
craft, .

b, Release and £light of the mines werce photographed by
cinc~theodolites and related cquipment,

a ¢ Standard horizontal bombing technique was used for all
TODS ., .

de 1litchell high speed cameras were usced to photograph
relecasc, flight and impact of cach mine.
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9. PROCEDURE:

a. Six lines, Mk. 36, assembled with Parachutcs, XH~20G,
were launched scparately from a TBH-3E type alrcraft in
horizontal flight at the time of rclcascs Indicated airspeed
for the six drops was 150 knots. Indicated altitude for all
drops was 5,000 feet. .

be Film from the cine-theodolites and stationary Mitchell
Caneras was used to compute the terminal velocity, Film from
the tracking Mitchell camcra was used to deternine flight
characteristics.

10; RESULTS AND DISCUSSIONS:

a. The six IHines, Mk, 36, caquipped with Pérachu@o, XH=-20G,
had excellent flight characteristics, and the operation of the
parachute packs and parachutcs was satisfactory.

bs For cach drop, the vertical component of striking
velocity was obtained from Askania thcodolitc mcasurements of
the mine~parachute combination during descent and a ballistic
cocfficient bascd on this vertlcal striking velodity was
dctermineds The ballistic coefficients and the corrcesponding
terminal velocities werce corrccted for variation of atmospheric
density from standard and for variation of mine weight from ‘
the average weight of 972 pounds. The ballistic cocfficients.
and terminal velocities, respectively, are as follows:
Drop No. onc, 0,0475 - 176 ft./scc.5 Drop No. two, 00,0527 ~-
186 ft./scc.; Drop No. three, 0.053% - 18 ft./scc.; Drop No.
four, 0,0421 - 165 ft./scc.; Drop No. five, 0,0420 - 165 ft./scc.
Drop No, six, 0.0423 - 166 ft./scc. The estimated probable
error in the ballistic coefficients is 0,001 and in terminal
velocity, 2 ft./scc, Ballistic coefficicnts and terminal
velocities for drops four, five, and six based on the time of
fall of cach unit to a point ncar impact were also determined
and is included in Table II of Appendix (B).

ce Tables I and II of Appendix (B) glve dotailed data for
all drops.,
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CONCLUSIONS

11, It was concluded that:

.as The six mines, Mk. 36, cquipped with Parachutes,
XH-20G, had cxccllent %1ight characteristics and the operation
of the parachute packs and parachutes was satisfactorye.

b, The ballistic coefficicnts and terminal velocitics,
respectively, for the six drops arc as followsts Drop No, one,
0.,0475 - 176 ft./scca} Drog No,. two, 0.,0527 ~ 186 ft./scce;
prop Ho. three, 0,0537 = 188 ft./scc.; Drop No, four, 0.0421 -
165 ft./scc.3 Drop No. five, 0.0420 - 165 ft./scc.; Drop No.
six, 040423 = 166 fta./scc,

PART B

DISPOSITION OF MATERIAL

12. The parachutes and packs were rccovered and returnced to
the Naval Ordnance Laboratory.
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The tests upon whrich this report is based were conducted byt

E. B,

HALL, Aircraft Ordnance Stores Division,
Aviation Ordnance Department

The ballistic measurements and analysis involved in this report
vere conducted by the Ballistics Division of the Computation and
Ballistics Department

This report was prepared bys

‘E. B,

HALL, Aircraft Ordnance Stores Division,
Aviation Ordnance Department

This report was reviewed bys

J. B,
F.-W.
H., T,

W F

KING, Aircraft Ordnance Stores Division,
Aviation Ordnance Department

DRESCH, Director of Computation and Ballistics,
&omputation and Ballistics Department

CARMODY, Lieutenant Commander, USH,
Aircraft Ordnance Stores Officer,
Aviation Ordnance Department

+ MILLER, Director of Research,
KVlation Ordnance Department

S. VAN MATER, Captain, USN, Aviation Ordnance Officer,

C., Co

APPROVED3

Aviation Ordnance Department
BRAMBLE, Director of Research, Ordnance Group

IRVING T, DUKE
Rear Admiral, USN
Commander, Naval Proving Ground

Captain, USN
Ordnance Officer

By direction

RESTRICIED 7




R 2

|

——

AVAILABLE

—

BEST

T,
3

vis

H
H
i o
4
: *
i
W S Taade i) L
‘ &
,w
B A 3 ]
: ° e y, L
AR F TG TINTT N Lis 51 . ..3
. - o T, - MR #) 4 of 21 .ﬂ.!n..m-» Lal R ) *\uwfﬂd» BL "X <~
N - R AN I IET) S Y P - I i LA Rl lr) $ P Raed gaeac T FR AR B L R L O -
i AR i R ROV AE, o s et ARLEL A o fhs L TR T B TR S I R L DA P
: .\ . 3 ; e et ) ~ ey . - e = RS OHY . s . - o
. Rl A BT Shied: R O S A T R L TR Rl .w.& R R A RE - ;J.m.u
Pk T - TRV Oy e v o R T ]
e Ve tpRuge, . et S SR B2 T AT ST
- - e ot O el K . ” -~ ";u‘ »ﬂ!t«h»ﬂ‘\(.ﬁvyh-
4, T
: \ AT
PR < SR
O s - L P - - N

W, it

e N A S e 1t 1y g o
T S o v bt ey
N 11

s

Ay
IR ottt b it s
" e i,
" -

o B e i pmn
2

T ———




I’ £

A e n g

N - e e m e e m oo P

v ~r - AT Z A X s T »x A i e e

n
3

2
A
s
{
{

;
Ty

L

: At b et S 3 o) 2 AALTR ) M e LA ~77
. : AL LT O R 2 L R S O ) AT |
. m S e e B Fe U L - UR LT L% S VN 13 LY L TP GG OTEIN T LUFTIR S EA A T DRI
A : R e O I e L O R L I O e
: B QLU COR IS oy Jelily o Fe O =D
«Xf R [ AR L LI P oA . T A 3 s P

. P e e ek e s [PPSO - iy 1 WA e -
e AR o S o -

. PN ahd
s

S

Sy P A

nagin s

¥

T oyl -




R T o e e e v "

e
T
SR R it iaard

RESTRICTED

Qatg
2/26/51

21|

1
3/31/51

"

)]

- om W e

pnu-—-r

NPG REPORT NO. 879

Alrcraft Drops of Mine Parachute, XH-20G,
Attachcd to Mine,

Mk, 36

Iabulgtcg‘20§t Datg

Lownching Plano was a. TBM-3E Type Alrcraft

Drop
oy

1*

2%
3*
4%k

5**

Gxx

Indicated :
Relecase Indicated Time of
Altitude Alrspeed Fall
(foet) . (Knots)

5,000 150 32.92
5,000 * 150 32,08
5,000 150 32.5
5,000 150 32,60
5,600 150 33,50
5,000 150 33.5

* Parachuto housed in Parachute Pack, k. 13

** Parachute housed .in lodifilcd Pgrachute Pack,

**k- Stop watch times

cstimated from cinc-thecodolite reccords.

_ RESTRICIED.

(Seconds) ¥** Remarks
Satisfactory drop.

Excellent flight
characteristics,

11
"
1"

"

Mk, 9

except that for Drop 3, which is

AT ATTAT Y T i o o
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