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Su ry_of Re t ikugh,

A TX-39 in an H-508 container was subjected to a drop test, performed in
accordance with SCS-5, and a ramp test with impact velocities ranging from
5.34 to 7,23 mph. For the ramp test the H-508 container was attached to
the ramp dolly through the H-509 adapter.
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After the last ramp test run at 7.23 mph, it was found that three of the
six bolts, that hold the H-509 end frame to the H-509 main frame, had failed

M Bl RECEIVED

The maximum measur=d faired vertical acceleration at the CG of the TX-39
during the drop tests was 6.6 g, measured during a twelve-inch drop. JUN 14 7385¢

The maximum faired longitudinal and vertical accelerations measured during E & D FILES
the 7,23 mph ramp test are as follows: 7.4 g longitudipal and 1.9 g vertica

at the TX-39 CG station, 7.9 g longitudinal and 5.7 g vertical on the nose

of the*T{-39, 8.5 g longitudinal and 11.7 g vertical on the TX-39 afterbody,

8.5 g longitudinal and 4.2 g vertical on the H-508 cradle, and 17.0 g longi-

tudinal on the ramp dolly.

The maximum angular accelerations measured in a lﬂnVitudinal-vertlcal plape
at the GG station of the TX- 39 was 11,6°rad/sec? measured during a twelv
inch drop test and 54.2 rad./sec? measured during a 5.41 mph ramp test.

The maximum measured displacemsnts of the TX-39 with respect to the base
of the H-508 container were: 3.69 inches forward, 0.81 inches aft, and

-39
=2,

2.95 inches up, all measured during the 7.23 mph ramp test; 3.41 inches g J"
down measured during a twelve-inch drop test. & hq_
d, = g
Zign: =
O < [y

The object of this test waes to subject a TAX-39 in an H-508 container to
simulated handling conditions. It was also desired to determine the accel-
erations, on the TX-39 and H-508, resulting from the similated handling loads.
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Beasen for Test

This test was requested in a Work Order Authorization from P. E. Jockle,
1281 to Department 1610, dated March 20, 1956,

summary of Pagt Teats

No previous ramp and drop tests of the H-508, H-509, and TX-39 have bteen
conducted by Department 1610.

Setup for Teat

The setup for the drop test is as shown in Fig. 1 and the setup for the
ramp test 13 as shown in Fig. 2. The components tested are as follows:

TX-~39, Serial No. D=3, Drawing No. 128091.
H-509, Prototype ®o. 1, Drawling No. 321154.
H-508, Prototype No, 1, Drawing No. 321153.

The following equipment was used to perform the test:

Quick release mechanism

Engineering Test Ramp

Ramp Dolly

VMiller amplifiers, Type C-3, Model CAl2, Serial Nos. 3 and 7.
Miller oscillograph, Model J, Serial No. 99.

Hathaway Amplifier Unit, Type MRC-21, Serisl No. 5492-1.
Consolidated 3KC carrier amplifiers, Type 1-113B.

Miller Oscillograph, Model H, Serial No., 159.

Consolidated Oscillograph, Type 5-114-P3, Serial No. 5084AM13.

Ths H~508 and TX-39 were instrumented with linear accelercmeters criented
to measure icngitudinal, vertical, and lateral accelerations (with respect
to the weapon in its normal flight orientation) at the following locations:
at the CG station of the TX-39 as shown in Fig. 3; on the nose of the TX-39
and on the H-508 cradle ag shown in Fig. 4; on the TX-39 afterbody as shoun
in Fig, 5; and for the ramp test only on the H-508 frame ay shown in Fig. 6.
Also during the ramp test longitudinal and vertical accelerations were
measured on the ramp dolly as shown in Fig. 2. An angular accelerometer
was mounted in a longitudinal vertical plane at the CG station of the TX-39
as shown in Fig. 2.

The Statham accelerometers used during the test are as tabulated in Table I.
To measure the displacement of the TX~39 with respect to the base of the

H~508, scratch gages were mounted on the forward and aft ends of the H-508
cradle ag shown in Fig. 2.
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Procedure

The casters were removed from the H-508 and the H-503 and TX-39 were sus-
pended from a chain hoist through a quick releese as shown in Fig. 1. The
container was raised to the aesired neight and allowed to drop te the con-
crete floor. The drop test was conducted in accordance with 5C5-5, para-
graph 3.4.1,

Lt the conclusion of the drop test, the H-508 was attached to the E-509 which
was secured to the ramp dolly as ohown in Fig. 2. Five ramp test runs were
made at impact velocitles ranging from 5.34 mph to 7.23 mph.

The impact velocity was measured by placing a micro-switch on the ramp dolly.
L voltage was applied to the micro-switch which was connected to a galvano-
meter in the oseillegraph. Two micro-switch pip points with a known distance
between them were set up on the ground near the fixed burper. As the micro-
switch on the ramp dolly traversed the pip points, volt35e deflections for
each point were zade on the oscillograph record and therefore the time to
traverse the known distance btetween the pip points was obtained.

The ranp test was conducted using two 4 x 4-inch wood blocks &s bumpers.
Results

After the last ramp test run (Run 5) it was fcund that three of the six bolts
that hold the H-509 end frame to the main frame of the H-509 failed in shear,
The H-509 end frame attaches the forward end of the H-508 to the E-503.

The maximum.linear accelerations measured during the test are as given in
Table II, The maxirmum angular accelerations measured durisg the test are

es given in Table III. The maximum displacements as measured from the scratch
gage plates are as given in Table IV,

Figures 7 and'8 are typical records of the accelerations messured during the
drop tests and ramp tests, respectively.

During the ramp test it was noticed that the H-509 shifted (fcrward and aft)
on the ramp dolly with each impact, indicating that the two cne-inch bolts
that attached the H-509 to the ramp dolly did not hold the H-509 securely

to the ramp dolly

Coneclusion

In service the H-509 adapter attaches to an H-504 shipping platform. During

this test the H-503 adapter was attached directly to the ramp dolly; there-

fore, in service the H=509 would have the benefit of the displacement of

the H-504 shear pads which may te sufflcient to-Perf iﬁf shearing of the
i
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bolts that hold the ['-509 end frame to the wain frame of the H-509. The
H-508 and the H-509 mounted on H-50.4 shear pads snould be tested together
to determine if the boits, that hold the H-509 end freme to the main frame

of the H-509, zre 2dequate.
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TABLE 1

ST~THAM ACCEL:KCMETERS USED I RAMP AND DRCP TiST OF THE 1-508, H-509 AlD TX-39

Lipear Accelercmeters

Accel, Accelercmcter Serial Range Statham Natural
NG Location No, .(.5_ _Model io.  Freguency (cps) ™
1 Long. - CG - TX-39 282 450G ASA-50-~240 700
P Vert, - CG - TX-39 285 420 AS5A=50-240 5280
3 lat, - CG - TX-29 €37 450 A5A=-50-~300 450
4 Long. - Noge - TX-39 284, +50 A5A~50-240 580
5 Vert, - Nose - TX-39 523 450 AS5A-50-240 680
6 Lat, - Nose - TX-39 275 450 ASA-50~2L0 620
7  Long. - TY-39 Afterbody 2080 4100 Fh-100-300 510
8 Vert, - TX-39 Afterbody 129€ 450 F~50-300 565
9 lat, - TX-39 Afterbody 1300 #00 F-100-300 €30
1 Long., - H-508 Cradle 524 450 ASA=50-2.L0 5.0
11 Vert., - H=508 Cradle 278 +50 A5A=-50-240 590
12 lat, - H=-508 Cradle 521 +50 A5A=50-240 700
14  Long. - H-508 Frame 520 150  A5A-50-240 &40
15 Vert, - H=508 Frame 519 450 A5A=50-240 640
1€ Lat, - H=508 Pranme €329 +50 AS5A-50-300 500
17 long. - Ramp Dolly 632 4100 ASA-120-300 750
: Vert, - Ramp Dolly 636 50 A54A-50-300 500
Angular Acceleromet=r
Acecel, Accelerometser Serial Range Sta tham Natural
No, Logation _No. Bad./sec.® _Model No,. Freguamcy (cpa)
13 Angulor at G Statien 24 450 AR-6-50-320 24
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TABLE II

MAXIMUM LINEAR ACCELERATIONS®* MEASURED DURING RAMP AND DROP TeST OF THE H-508, H-509, AND TX~39

Prop Test
Gites 2~ k-Insh Dicch - 4=l - 12- Drop 15 - 12-Inch Drop
Max, Max,
Accelerometer Max, HAx. 1 Ri Ful Max Ma Faired Ri Pul
N Kax Max, Faired Rise Pulse Max, Max, Faired Rise FPulse Max, Max, Falred 3e ae » X aire aa ae
8'?,:1 Accel, Accel, Pulss Time Time Accel, Accel, Pulse Time Tims Accel. Accel. Pulse Tine

(+) g A

i Time Accel, Accel, Pulse Time Time

. 0.5 0,020 0,039 5.3 1.8 i 2.8 2,2 -0.5 0,029 0,057 1,9 1.5 - - _—
1. Long. - CG - TX-39 1.5 1.3 B2 0 0 +6.1  0.042 0,107 6.7 2.5 46,6 0,033 2.108
2. Vert, - €G - TK-19 5.0 51 4.9 0.023 0.09 ‘ég ?,],: ha o-?z.e O'_E% Z.O ;3,_7 s = s 6.0 5.2 - - -
fo Iety =0 M Li‘ 33 = - 60 62 — — 4a2 4.5 - - 4.2 bl : .
G G = JRe E‘?} S BF T3 0085 0L 49 B4 8 OS50 609 T 3B Wb o0W 0100 185 68 i ood 6k
A e 23 4 21 0.0 002 35 30— - - e 4% = e 38 3 - - =
7. Long. - Afterbody - TZ-39 2.6 1.8 - = e Ze : T 1 ) : 9,044 0,115 6. 4ok 461 0,038 0.113
8. Vert, - Afterbody - TX=39 4.5 1.9 +3.2 0,033 0,106 f.§ 3.2 +3.3 a.:_l;tz 3_303 211. zé.:g 46,1 _.4.1. . 5 5,_3 53 i W v,
o Tare. - Heste omate 57 130 T 85 i = - = 8.9 12.1 o o 3.8 1.9 - - -
10. Long. - H- e . . - == = . . ¥ ) i
11, Vert, . H~508 Cradle 7.8 9.3 44,0 0,021 0.093 8.2 10.8 439 0,034 0.097 12.2 1}’.'2. 6.7 3._’111.0 aiw. 1;; t; ; +5 2 0-933 0-29
12, Lat. - H-508 Cradle 9.1 6.3 +2,9 0,010 0,034 1A e - — - S . 5 "
Ramp Test
- I v Run 2 - Iggy;.hial_ 5,91 mph fun 3 - Ims;_.‘}l_..i.&_mh__. ._.__R_tm_é_—.hmni.x_iql._i.m__
Accelerometer i Max, . 2 Pulse 1. 14
Max, Max, Faired Rise Pulsa Max, Max, Faired Rise I
No., Max, ¥ax. Felred Riss Fulas Max, Niky, Haioes Ei“ -i;ill:e A;:l Accel, Pulse Time Time Accel, hccel, Pulse Time Time 2. 7
and Accel, Accel. Pulse Tine Time Accel, Accel, Pulse Time . . o 3. U
Location (1 g ()g _(g) (sec) fgec) (Mg () g (&) (geq) (sec) (#) g (=g (&) (sec) (meq) &) f(acc) o
i 1 6,0 0,27 0,098 2.5 5.4 =5. 0,031 0.095 5. V]
1. Tong =05 B39 S BE BT DAD T M B2 8 Ol A A o N T bin i 3% 5 dBl o .
2, Vert, _ch - TX-39 Fods 2.‘; -1l,9 0,011 0,025 3.2 ;i 1.7 0, . 1.5 e . il i 15 18 fia e i 7. 1
3. lat, - G4 - TX-39 1:7 1. -- - - . . e s = . * i 0.106 2 6.6 -6,1 0,032 0,105 8. V|
4 1oup, ~ Mok - LE-09 2 P 2 TEIRR A 2 VRS T B b ok s g7 57 ok oo e S [
5. Vert. - Noss - TX-39 6.3 5.9 461 0,033 0.088 7.1 6.4 46,6 0,03 0093 7. W g e S S I T 2 — w10,
€. Lat, - Nose - TX-39 oo oo - No Record= = = = = = - 2.1 1.6 - = 599 47 8.9 -7.8 0,03 0.102 3.1 8.,  -7.6 0.028 0,102 11. 7]
7. leong. - Afterbody - TX-39 4,0 11,1 -7.2 0,034 0,09 4.8 8,5 -8,0 0,035 0,999 1009 12,4 -11.9 0,032 0.09 17.7 11.5 -10.3 0.03% 0.095 12.
8, Vert. - Afterbody - TX-39 1.3 1.7 -7.9 0,034 0.095 11,8 12.3 -12,2 0,036 0,090 . B e b e A 2 o= o M T |
9. lat. - Afterbody - TX-39 - - - - - - - No Record- - - = = - - 3.9 3.9 -— — o 0_(_)89 - ; ; - - ; 1; -7.1 0,030 0.092 3.9 8.5 -£.9 0.5 0.092 15. 7
10, long. - H-S08 Cradle 5.9 7.6 -6,6 0,025 0.08, 6,8 8,6 -7.5 0,030 o0, by W L S oar o 56 +3.7 0.034 0,086 16, I
11. Vert, - H=508 Cradle 6,6 12,3 44,2 0,035 0,094 16,7 12.8 44,8 0,042 0,093 .3 . 33 oo boz 34 38 2 = Q7.
12, lat, - H-508 Cradle 3.3 3.5  -l4 0,017 0,043 4B 5.4 2.0 0,014 0,034 4.2 Py 0.003- 0,009 16.6  22.4 sz e BN W
14, long, - H-508 Frame . . _ _ ___ No Record- = = = - - - 35.4 52,6 = T e = 40.2 32"" e - 2 25.3 33.3 s - st
15. Vert, - H-508 Frame _ . _ _ _ .- No Record- = - = = = = 34,5  69.3 -33.4 0,007 0,031 32,5 36,0 - - - lo.8 24,1  — e
16, lat, - H-508 Prame _ . _ _ _ __ No Recorde = = = = - - .0 Bad At LG ROR El B 13.8 0,003 0,026 5.3 15.3 =157 0.006 0,032 * Recq
17. Long, - Ramp Dolly 4.1 149 -12,0 0,017 0,034 4,6 16,9 -12.9 0,002 0,031 5.1 18.2 -13. i . 3.4 14 = - a
18, Vort. - Ramp Dolly 6.1 1% R - i 11.0  13.8 -- . - 9.4 150 - - . Dirq
: e - T TR ¥ e . . L e | i |
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0.113

0,096
Accelercmeter Max, 1 oo s P
.No, Max, Max, PFaired Rise Pulse A 'l i Failar s mice, 179564
and Accel, Aceel, Pulse Time Time YUl lk.‘}p‘;i,fi' D fdl{/f A 7

aph Location Meg (e (&) (sec) (sec) Ll

Pulse 1. Long. - CG - TX=39 0.7 7.4  <7.4 0,036 0,104 ’

Time 2, Vert, - CG - TX-39 24k 2.5 -1,.9 0,012 0,047

{aee) 3. lat. - CG - TX-39 1.8 e == - -

L. I.Oﬂg. - Nose = TX-B? 2.4 801 -7|9 0.032 0.0;6

- 0.095 5, Vert, - Nose - TX=39 54k 5.9 -5.7 0,037 0.123

0.066 6, lat, - Nose - TX-29 1.4 1.2 -0,7 0,026 0,062

—_ 7. Long. = Afterbody - TX-39 €,0 9.4 -8,5 0,032 0 106

0,105 8, Vert, - Afterbedy - TZ-39 10.2 12,4 -11.7 0,035 0,102

0,095 9, Lat, -~ Afterbody - TX-39 3.1 5.2 - - -

-- 10, Long. - H=%08 Cradle 5.9 9.4 -8.5 0,030 0,088

0,102 11, Vert. - H=-508 Cradle 5.5 12,2 +4.,2 0,020 0,085
- 0,095 12, Lat, - H=508 Cradle 5.0 3.9 2,0 0,007 0,025
! -~ 14, Long. - H=508 Frame 27.5 38.9 — - -

0.032 15. Vort. L H"BDS F‘I‘m 52.1 31.3 m— — ats

0,086 16, Lat. - H=-508 Frame 27,1 213 = - -

-~ 17, Long. - Ramp Dolly 12,6 18,9 -17.0 0,016 0.035

-- 18, Vert. - Ramp Dolly 14,0 9.3 - -- yole

0.032 * Records read as per SCS-10,

i _ Directions of accelerations with respect to the axis of the weapon are: +) toward nose (+) %o right

(
dowun (-) toward tail (=) to left

N G o Y,
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ANGULAR ACCELERATIONS KEASURED Iis A LONGITUDINAL-VENTICAL FLasi AT THE CG
OF THE TX-39 - EalF AiL DHOP TEST OF THE £-508, H-509, AWD TX-39

Orop Teat
Vax,
Jrop Angular®*
Drop Height Accel, >
Jigy ~{in)_ Bad./Sec.<
2 & .53
14 12 +11.6
15 12 +11.0
Ragg Tost
¥ax,
Izpact Angular®
Run Velccity Accel,
No. fnnh! Rad /Sﬁ-;lz
l 5.[.1 “'SLGZ
2 .‘-‘cql -53'3
3 5-62-\ -93’-3
4 5.34 -52.3
5 723 -43.3

* (4) - Counterclockwise rotation of weupon when viewed fror left side.

(=) - Clockwise rotation of weapcn when viewed from left side,

ey e L S A Bl
GBRE A a8
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TaBLe IV

MAXDAUY. MEASURED LISPLAGEVEGT UF THE T4=39 WITH H&SFECT TC THE BASE CF THE H-503
RAMP AL LHOP TSST OF THE H=528, A~509, AnD TA-39

prop Tegt
Drop Scratch Scratch
Drop Height Gage Gage isplac
_No, {dn) _No, Location Forward ALk lp_ Down
3 4 1 Forward =EE e 0.87 1.73
3 4 2 Aft - -— 0.73 1.83
15 12 1 Forward -— - 1,31 3.23
1% 12 2 Aft - -_— 1.16 ol
Rapp Test
Impact Seratch Scratch
Pun  Velocity Gage Gage —_ Displacegeat (Inchea) =
No.  _(mph) _lo, Lecation Forwazd ALt lp Dovn
& 5.41 2 Aft 2.78 0.62 2.50 2.83
1 Sedl 1 Forward 2,78 J.59 22 2.6)
2 5.91 2 Aft 2.97 J.7€ 2,59 3,0
2 5.31 B Forwvard 2.92 2.70 2.53 2.81
3 5.02 2 Aft 2.89 2.73 2.59 2.95
3 5.62 1 Forward 2.91 0.58 2.39 2.73
4 5.34 2 Aft 2.75 0.69 2,50 2:75
4 5.34 g ) Forward No Record
5 7.23 2 Aft 3.69 2.81 2.95 3.19
5 7.23 3 Forvard 3.64 0.7 2.81 3.1¢€




