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Railroad switching t e s t s were conducted under one swi tching cond i t ion a t 
impact v e l o c i t i e s up to approximately 12 mph with a TX-21-X1 mounted on 
an H-A23 t o determine the s u i t a b i l i t y of t h r e e d i f f e r e n t ahefir p in d e s i g n s . 
The shear p ins t e s t e d were as fo l lows : R E C E L l v E D 

Jui^ 1 -̂rso? 
1. Solid shear pin, bolted into the H-i23. 
2. Solid shear pin, spring loaded in the H-^23. 
3. Circular grooved shear pin, spring loaded in the H-^23. 

R & '> FILES 
The three shear pins tested were viaually inspected and found to be un
damaged at coapletion of the tests. The TX-21-X1 and the H-/»23 showed no 
damage. They were visually Inflpectod only. 

Maximum measured faired longitudinal accelerations recorded on the TX-21-X1 
during the testa were: 6.9 g using the solid shear pin bolted in the H-^3; 
7.6 g using the solid spring-loaded shear pin; and 6.9 g using the circular 
grooved apring-loaded shear pin, Accelerationa apparently depended only INVENTORttD 
upon the impact velocity, and were independent of the type of sheer pin 

^''^- HA?. . 1959 

The object of this test was to determine the type of shear pin most suita
ble for use in the H-A23 when subjected to rail shipping. Three different 
shear pins were to be tested to railroad switching iiopact velocities up to 
12 mph. 

Reason for Tes t 

This t e s t wag requested i n a Request f o r H a t e r i a l s l a b o r a t o r y I n v e s t i g a t i J B J ^ A^€& 
from L, A, Dunn, 123^, to P, H. Adams, 1612, dated March 29 , 1957. * 4 »« 

Function of Ob.lect Tested ^4£S^ 

The shear p ins t e s t e d i n the H-i23 a r e used t o prevent l o n g i t u d i n a l move
ment of the TX-21 bomb in the H - ^ 3 b o l s t e r . 
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Summary of Past Tests 

A test of the original H-A23, entitled Railroad Switching Test of the 
H-A21^ Th-256, was reported in a memorandum to Mr. N. E. Hill and Mr. 
R, J. iandley, 128^-2, from W. H. Cross, 1612-1, dated Msiy 27, 1955. 
Switching tests were conducted at velocities from 5.7 to 12.^1 ii?)h. 
During the tests, the tiedown straps holding the TX-21 failed in tension. 
The H-A23 was undamaged. 

Another test, Railroad Switchlpg Test of the TX-21-X1. TM-35O, was reported 
in a memorandum to Mr. A. F. Howard, 12A3-2, from W, II. Cross, 160.2-1, 
dated April 17, 1956, A TX-21-X1 mounted on an H-^23 bolster attached to 
an H-50^ shipping platform was tested at impact velocities from 7,7^ to 
10,3A mph. The H-^3 was undamaged during the tests, 

A test, Rft3.1rwi Wmsim Tgg^ Pf .V̂ ? R?dggigByii H-4g?» TM.^86, was reported 
in a memorandum to Mr* L. A. DunOif 1284., froD G. M. Uillaon, 1612-1, dated 
April 25, 1957. 

In this test, a TX-21-X1 in a redesigned H-^3 using a spring-loaded, cir
cular grooved shear pin with tapered edges \B^9 subjected to switching im
pacts from 4.9A to 12.2 mph uaier three switching conditions. The spring-
loaded shear pin failed during the testa, aUowiog the TX-21 to slide 
longitudinally about 1-1/2 inchea forward ajad one inch aft. Failin?e ap
parently resulted because the concentric interlocking rings of the shear 
pin were beveled, allowing the longitudinal force of impact to force the 
spring-loaded shear pin down into the H*A23, thus disengaging it. This 
occurred progressively throu^iout the tests. Both upper and lower sectioDA 
of the shear pin were chipped and cracked. 

Setup for Test 

The TX-21-X1, on an H-423 bolster secured to an H-5OA shipping pallet, was 
mounted in the rail car with the nose end pointing in the direction of 
travel, 

Figiire 1 shows the overall test setup and switching condition. 

Table I lists the components tested. 

Test equipment used during the tests was: 

William Miller oscillografA, Model J, Serial no. 99. 
William Miller amplifiers. Type C-3, Model CA-12, Serial No, 3. 
Instrxanented rail car, Santa Fe Serial Ito, 7^,303, capacity 133,000 

pounds, spring travel 3-11/16 inches. 
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Hammer rail car, Santa Pe Serial No. 133607, capacity 1̂ .0,000 

Dounds, 
Ballast rail cars, Santa Fe Serial No, 18^371, capacity U0,000 

pounds; Santa Fe Serial No. 18^263, capacity HO,000 pounds; 
and Santa Fe Serial Nc, 183111, capacity HO,000 pounds. 

A scratch type displacement gage ̂ «s mounted on the TX-21 as shown in 
Fig. 2 to determine the relative displacement between the TX-21 and the 
H-<U3, 

Accelerometers used during the tests are listed in Table II and shown in 
Figs. 2 through 5. 

The TX-21-X1 was mounted with the nose end forward (in direction of travel) 
on the H-i23 bolster attached to an H-504 shipping pallet in the i^il car, 
Accelerometers were moimted as requested* A scratch type displacement gage 
was fastened as shown in Fig, 2 to detect any relative movement between 
the TX-21 warhead and the H-i423 bolster dtiring the tests. 

Tests were run under one switching condition (Fig* l). The hanmer car was 
coupled behind the instrumonted car. Both cars were accelerated by the 
5witch engine, uncoupled, and allowed to roll free into three stationary 
loaded ballast cars. Impact velocity was measured by means of two copper 
contacts placed 15 feet apart on the rail and connected by instrument cables 
to a recording oscillograph. The circuit was con^leted when the \ibe^le 
cf the rail car passed over the two contacts, thus, recording the tioe of 
travel between the contacts on the oscillograph record* 

Three type shear pins were tested in the H-ji23 in the order mentioned: 

1. A solid shear pin, bolted in the H-i!̂ 23 (Fig. 6). 

2. A circular grooved shear pin, spring loaded in the H-i23 (Fig. 7). 

3. A solid shear pin, spring loaded in the H-^23 (Fig. 8), (Same shear 
pin as No, 1, except spring loaded in the H-423.) 

Impact velocities were run to approximately 12 mph using each shear pin. 

A visual inspection at the completion of each series of tests showed that 
the three shear pins tested were undamaged. No damage was done to the H-A23 
or the contained TX-21. 
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During the tests using each shear pin, the TX-21-X1 moved longitudinally 
forward approximately 3/32-inch with respect to the H-^3 bolster. 

Accelerations, rise times, and pulse durations recorded during the tests 
of the three shear pins are listed in Table III, 

A typical oscillograph record of switching tests using the circular grooved 
spring-loaded shear pin IF shown in Fig. 9. Oscillograph records of the 
tests using the other shear pins were very similar and are not shown. 

Conclusions 

Each of the three different type sheai;̂ pinB is adequately designed to with
stand the loads imparted during rail shipment. 

The solid shoar pin was tested twice; once bolted in the H-i23 and once 
spring-loaded in the H-^23. Since the spring locuied sheer pin functioned 
as well as the bolted shear pin and is easier to assemble, the bolts appear 
to be superfluous. 
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FIG. 5 LOCATION OF ^CCELERa^ETEf^S '̂CU ĴTED CM THE RAIL CAP 
FLOCP(FCPrVA^D CENTO?) RAILROAD S.VITCHING TEST OF TflE 
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FIG. 6 VIEW CF THE SOLID SHEAR PIN BOLTED IN THE H-423 PAILROAD S.VITCHING 
TEST CF THE H-423 REDESIGNED SHEAP P ! N . 
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FIG. 7 VIEW OF CIRCULAR GROOVED SHEAR PIN (SPRiNG>-LOADED) IN THE H-423' 
RAILROAD SWITCHING TEST CF THE H-423 REDESIGNED SHEAR R!N. 
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FIG. 8 VIEW OF SOLID SHEAR PIN, SPRING-LOADED IN THE H-423 RAILROAD 
SWITCHING TEST OF THE H-423 REDESIGNED SHEAR PIN. 
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« - 5 

A-C 
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„I-O.Ci- U Q > V L ^ - , „ 

I x } - ^ , , F u . . ^ P j i i l Car F loo r 

V e r t . , Fwd. , R a i l Gar Kloor 
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" n r t , , i ^ f t . , R a . ] GLr F l o o r 
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. + _ ^ _ _ k ] ^ _ fi 'e^) (sec) 
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. • l a . ? 252.2 
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43 .7 56.2 
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-!_,. -^z CilL, iiiiU i^Jl 

.9.7 66 .3 -25 .0 0.005 0.D22 
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49.6 
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'.-5 I c a g , , H-5'.'4 Shipping P a l l e t 
' .-6 V e r t . , H-504 Shipoing p a l l e t 
•.-7 Lor-g., Plane cf CG of TX-21-X1 
. -3 V e r t . , Plane of CG of TX-21-X1 

r e e l . 
LQa^llQ^" 

23 .3 66 .6 - 2 3 . 3 0 .016 0 . K 7 
70 .4 U . 6 
^0.4 44.2 -29.4 0.0:'3 0.920 
42.0 47.7 
2 6 . 2 52.5 -32.":» 0.OO7 3.014 
55 .6 43 .3 

3 .0 e.5 - 4 . g 3.347 0.21>^ 
6 .9 10.0 +1 .6 0 .013 0.027 

-^1 H-..,i No. 1. 3 .21 iLC.l 
r a x . 

Max. Acce l . Fairt-d E l s e FUIGU 
( R ) P-JISO T iae Dur. 

4 6 . 0 75 .0 - 2 6 . 6 0,011 0 .026 
174 .6 133.1 — — ~ 

36.7 33.6 - 2 3 . 2 0.309 0 .022 
4 0 . 6 51.0 
4 7 . 7 53.0 - 3 1 . 1 0..M7 0,920 
61 .2 62 .3 

6.3 a.9 -7 .6 0.056 0.213 
6.0 7.0 +2.4 0.022 0.045 

67,4 113 .1 - 2 9 . 9 0 .>36 0.017 
131 .0 1/^2.4 

50.2 57 .1 - 3 6 . 3 O.Xi? 0.-020 
43 .7 55 .3 _ -_ _ 
46 .0 7 6 . 2 - 3 7 . 4 0 ,011 0.021 
30 .3 3 5 . 0 

^ . 0 6 , 5 - 6 . 4 3 .053 0.205 
10.ij 1 3 . 6 +2.4 0 .015 0.045 

C i r c u l a r Grcov--d Sh.-'^r p i a , 5o^lr .^ losdeu In the H-4,^"i 
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ir.) PUIDU Tiiao Di^r. 
t . - (g^ isssl 

••-1 Lor:^:,, Fwd., Rai l Cur Flcor 
-2 V e r t . , F-Jd., ?-all Car Floor 

.-3 I-on^-., A f t , , Ra i l Car Ploor 
-4 V e r t . , A f t , , P.3il Car Floor 

•.-5 Long., K-5G4 Shipping P a l l e t 
•-0 V ; r t . , K-534 Shipping p a l l e t 
• -7 Ix)!ig., Pl(.nc of CG of TX-21-X1 

-3 • V e r t , , Plf-no of CG of TK-21-Xl 

13 .1 -:6.3 
t ^ . 2 9 5 . 7 
36.5 36.5 
AO.e .',1.4 
2 3 . 6 35 .1 
49 .7 44 .5 

3 .0 6 .0 
5.7 6 .2 

- 3 5 . 3 0.'>04 0.013 

- 2 3 . 9 0.O34 C.915 

- 2 5 . 2 0 .011 3.31'v 

- 5 . 4 0 .06d 0.?.:0 
42 .4 0 ,011 0 .046 

40 ,3 90 .3 - 3 0 . 6 0.O05 0 .019 
152.2 124.3 

41 .2 41.2 -35,2 O.O^X; ' .020 
j l . f c 50.9 
34 .9 49 .7 - 4 3 . 4 O.OO'̂  0,014 
'=:4.9 52.2 

7 .0 7.5 - 6 . 3 0 .051 0 .133 
10 .3 15.4 •t2.2 0 .013 0.033 

•;;3.1 7 3 , 6 - : i3 .1 0.i>39 0.019 
117 .6 173 ,0 — 

46.2 43.0 -34,0 0,9>J4 0.314 
4 3 . 9 U . 5 
30,4 A7.9 -37-5 3.>36 o, j i2 
.34.9 6 3 . 6 — — i--

5 .9 7 .2 - 6 . 9 0 .043 0.138 
3.4. 7 .0 4 1 . 5 0 .019 O.O5O 

37.9 73.5 - 2 9 . 6 0.>>0t 0 .015 
136,9 131.0 

49 .3 4 3 . ? -33 .9 .J.014 0 .026 
4-).l 49 ,1 — 
3i .O ^3 .3 -40 .7 0,0')3 0 . 0 : 5 
53.9 72.3 — — -

9.6 c . l - 5 . ? 0 .351 0.194 
V.4 16.2 - 2 . 5 0..323 0 .060 

Mix, Acce l , t 'eired Hiso Ful;;e 
(g) Pulse Ticio Dur. 

-*- _=„ ^̂) La Ail hssil 

37.4 91.<J -29 .3 0.O'06 0 .016 
139.5 U 5 . 3 _ - — — 

53.3 3? . 5 -2-^.3 0.007 0,313 
50.7 60.2 
43.6 53 .1 - 4 6 . 1 0. U 9 ; .016 
52,2 71.2 — 

7,5 3.2 -C.5 3.Cy,2 0.162 
9 .3 10 .6 -3 .2 G.O32 3.057 

• ' . i ! 3 l r v c t l o r . . urc v.-ith r e . p e c t t o t)..: r a i l c^ r̂ ior . . : i tndir„U ax lG . :,rr:E, n^,^ ^ c c o l . r . t i o n . i . i r e : lon,Ti t t ;oi rml , f c r v a r d ; v e r t i c a l , dcwn. 

•' -• :Wirf.fi.-iK.i.̂ i,S;i4:̂ iS^a3 ;'.jj^;jv.",f'.', v.-iTtuv. -••:v^:--::^^:^^i^^i^::;y^r::.A^^ 

^^S^M^^^^^^W^viS^lW^ 

•• '- :• ' • ' " "•-••"••'"''••''•'•''''''--;'V--,''^'r'r«.'.'tvJ.jJiflw"B;s-3-,v 

••,,:-\':;•••••;, •''••.•('iwf. 


