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Summary of Results '

A dynamic e jector test of the XW-7 BoAR was conducted to determine
stresses in the weapon loed beam, as well as shock damage to the warhead
assembly, Zuse and tail components. Tests were conducted using the
following thres types of ejectors: Douglas powier actuated, Republic
pneumatic and Mclean powder actuated. Full powder charges were used
with the powder asctuated ejectors and air pressures of 1850 and 2400

psi were used with ths pneumatic ejector.

The meximum measured stress in the load beam wes 15,700 psi tension
when usinz the Douglas ejector, 5.000 psi tension when using the
Republic ejector with 2400 psi air and 10,800 psi tension when using
the idiclean ejector.

Some rivets in the ejector area of the case center section popped out
slightly after the weapon was ejectsed with the Douglas ejector.

Air pressure of 5 psi above ambisnt could not be maintained in ths
forward compartment of the weapon due to improper seating of the forward
conpartment relief valuwes.

No electrical failures cccurred.

The maximum accelerations meusured during the tests were: 29.9 3 vertical
(with respect to the longitudinal exis of the BoAR) at the C. G. of the
weapon when using the Douglas ejector, 28.1 g vertical at the nose of

the weapon when using the Republic e jector with 2400 psi air and 65.7 g
vertical at the C. G. of the weapon when using the Mclean e jector.

Ob ject of Test

The object of this test was to determine ths stresses in the weapon
load beam, as well as shock damage to the warhead assembly. fuse and
tail components when using the following types of ejector racks and
loads: Douglas powder actuated with full powder charges, Republic
preumatic with air pressures of 1850 psi and. 2400 ps:. and Mclean powder
actuated nth full powder charges. s S etmm—
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Roason for Tost UNCLASSIFIED

This test was performed in accordance with a Tork Crder Authcrizetion
deted May 17, 1954, from R. N. Browne, 1263, to P. H. Adams 1612.

Surmary of Past Tests

4 previous dynamic ejector test was conducted using a TX-7 weapon. The
results of this test wers published in a memorandum, Dynamic Ejector
Performance Test of the TX-7 {Concrete-Filied Space Chamber), by J. H.
Atidnson, R. C. Dove and B. W. Duzgin, dated July 16, 1952, Project No.
Ti-59, Ref. Sym: 1632-(31).

For the previous test the following ejectors were tested: (1) Douglas
cartridge type. (2) Republic air piston type. {(3) Mclean air piston
type. (4) Mclean cartridge type.

Tith the two cartridge type e jectors, the energy output (which has been
computed from the weight of the TX-7 vsapon and the e jection displace-
ment) is & linear function of the amount of charge. <Jith the air piston
type of ejectors, the energy output increases with increased charge
pressure only up to & pressure of 2000 psi; at higher charge pressures
the ensergy output of the air piston ejectors remeins umnchanged or is
¢1ightly decreased.

The various ejectors may be listed in order of increasing maximum
energy output as follows: Mclean air piston type ejector, Republic
air piston type ejector, Douglas cartridge type e jector and MclLean
cartridge type e jector.

At maxirum energy output the duration of the ejector “ower strokes varied
from 0.065 to "Q{'196 second with the various ejectors.

On the basis of maximum vertioal acceleration (with respect to the longi-
tudinal axis of the TX-7) it the center of gravity, the various ejectors
my be listed in the following order: Mclean cartridge type, 3.7 g
(orifice size has little effect on maximum vertical acceleration at the
center of gravity); Republic air piston type, 6.6 g; Mclear air piston
type 8.2 g; and Douglis cartridge type 8.8 g.

For 211 the e jectors tested, the stresses msasured on the weapon were
below the yield point stress of the material.

Setup for Test UI\:CLASSIFIED

The dynamic jig wes modified with a pendulum suspended from the main
top beam. The XW-7 BoAR wes suspended in the test jig as shown in
Figse. 1 and 2. Th2 ejector fixture and psndulum were made adjustable
to allow for proper alignment. An arresting device, oconsisting of two
overriding clutches mounted on the pendulum rods and riding on cables,
was used tc prevent back swings. I :
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An Xi7-7 BoAR consisting of components as tebiflated in Table I was used
as the test weapon.

The following equipment was used to perform the tests:

Dougles ejeotcr, powder actuated, 14 and 30 inch-4 hook, Douglas
Aircraft Co. Drawing No. 5431554 as shown attached to the weapon
in Fig. 3.

Republic sjector, pneumstic, 20 inch - 3 hook, pylon and rack as
shown attached to the weapon in Fig. 4.

Mclsan ejector, powder actuated, 20 inch-3 hook, McLean Develop-
ment Labs. Drawing No. 10170-R as shown attached to the weapon
in Fig- 5.

Air compressor icr compressing air to 2400 psi.
Air compressor for compressing air to 5 psi.
Dynamic jig No. 1l.
Miller amplifiers, Type C~3, Model CAl2 Serial Nos. 3 and 7.
Miller os’ illograph, Model J, Serial No. 99.
The test weapon was instrumented as follows:

Four Baldwin SR-4 strain gages Type A-3, resistance-ohms 120 % 0.2,
gage factor 2,04 * 1%, Lot No. 236, were mounted on the load beam
as shown in Fig. 6

Two 10,000 pound Baldwin load cells, Serial Nos. 6§55 and 658 as
shown in Fig. &

Allen Bradley Type JU, 25,000 ohm lirnsar potentiometer as shown
in Fig. 5 .

Iateral and va*ical accelerometers were mounted on the nose of the
BoAR. on the junction box, on the dummy rocket motor and on the tail
cope as shown in Figs. 7 to 10 inclusive., lLongitudinal, vertical and
lateral sccelerations were masured at the center-of-gravity of the
BoAR as shown in Fig. Jl. The directions of the acceleration measure-
mnts as stated are reiative to t he axes of the weapon in normal flight
orientation. The Statham asccelerometers used are as tabulated in
Teble II.
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Figures 14 through 17 inclusive are plots of the force (vertiocal with
respect to the woapon) measured at each of the Mclean ejector mounting
bolts vs. time. A composite (total force vertical with respect to the
weapon) curve is also plotted which is the sum of the two measured
forces. The composite (total force vertical with respect to the weapon)
curves were correlated with the angular movement of the thrust armon
the McLlean ejector as shown in Figs. 18 to 20 inclusive.

The maximum accelerations and their a&ssociated freQuencies, measured
during the tests are as given in Table IV. Figures 21, 22 and 23 show
typical records of the signals when using the Douglas, Republic and
Mclean e jectors respectively.

The X7-7 BoAR swung through a circular arc under the impulse of the
ejectione The approximate chord length of the arc was mepasured, and
from this measurement, the vertical displacement of the unit was
computed. The emergy output of the e jector was then taken as the
potential energy gain of the XF-7 BoAR (the product of the weight and
vertical displacemsnt of the BoAR). The chord lengths were not exact
measurements due to slippage of the overriding clutches and small loads
applied by elastic cords to insure engagement of the overriding clutches.
Approximate chord lengths, vertical displacements, ard computed values

Al anereur Aavkrnnt ara Fohnilatald in Tahla T,
SRergy oRIpuT are Tabulatel 1x lable VY.

~ -

Conclusions

The weapon as tested with the dummy rocket motor and dummy ITD, is
satisfactory for ejection with the ejectors tested.
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CCMFONENTS UZED ON XW~7 BoAR UNIT

Dynaric Ejector Test of the XW-7 BoAR

1tem Drawing Noe Serial No.

Caze Center Section Douglas 5437503 2
Nose Cover i3sembly Douglas 5437505 None
Forward Cover Assexbly Douglas 543750< None
Tail Assenbly Doiglas 5437504 None
Fin Assenbtly Douglas 5437533 None
Cartridge Siructure (NOTS Type) Not Available 7
Drop Timer {(NOTS Model 525) Not Availsable None

MC 3 102293 CLE58E3
MC-44 102321 CL506B3
MC=R51 117720 AF6148C4
MC-51 137720 AF5984B4
NC-73 113800 24=L3 (NOTS No.)
MC-348 115496 GBO58A4
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ACCELEROMETERS USED IN JYNAMIC EJECTOR TEST OF THE XW-~7 BoAx

HOWOBJOoWmE\W DK

- 4

Stathanm Ratural
Range Model Frequency
Location Serial Mo. _(g) Noe CePaSe

Lateral - Nose 1662 + 12  A5B=12.180 350
Verticsl - Noge 654 3 50 A5A-50-300 490
Lateral -Junction Box 1659 +12  A5B-12-180 360
Vertical - Junction Box 635 3 50 A5A-50-300 550
Lateral - Unit C.G. 1656 +12 A5B-12-130 360
Vertical -~ Unit C.G. 639 + 50  A5A-50-300 500
longitudinal « Unit C.G. 1653 312 A5B-12-180 350
- Lateral - Rocket Motor 1657 + 12 A5B-12-180 365
Yertical -~ Rocket Motor 521 + 50 A5A-50-300 700
Lateral - Tail Cone 1658 312  A5B-12-180 370
Vertical - Tail Cone 655 350  A5A-50-300 490
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MAX I ACCELERATIONS * ARD ASSCCIATED ‘E‘RE&X'EHCYES _‘
o DYRAMIC EJECTCR TEST OF THE JM=7 BoAR
MCELFFREIEE  jocels Dowglas Blecter s Republic Klactor _
LOCAT 108 oo Fom 3 Rus 2 . fan 3 Ao Benk | Ran§ - 1700 pei | Run 6 - 1900 psi | Run Y - 1875 pei |
o ke T TR L TR ek RS | Tt [t e TR LS D e N T e L B |
lateral Noge 1 &8 1 8,31 I3A: Sa81 6.2 | 280 1 ..&zh,":“_-,{-‘rl.. 2220 foL LS L Aale }.. 382 Tab 13;?.’ ¥hoo 6a6 | 3935 ) "
Vertical Kese 2 | 65| ud | 981 282,10 | 300 25,0 1350 €31 2350 15.3 ) DA% L B8 16| 20a3 | 85 | 121 ] 2000 81 ?
Latmzal I L 3 | 8| WS 820 30l 2l | 1S5 %0 ' cozd w2l 2a)tl 20 23 pm8 |
| Varticel B L3128 ] ams 1 230 [ 13,00 20k 10 123 |58 | 2% el T3 2% L1lko | 76 291,%_ 1
Tateral Got. S | bk | 62| 2] 620 5.5 | 6es | RN 15 -0 T Y% T 5 VO 5 5. L X 20 I A !
Vertical Gelia & 1150 § 2929 | 381 271 zkel | 362 | 3.8 | 4903 | B3R 20,5 | M.7y LSS | 20,1 ) 1.3 | L28 e |
Iengitdizal 0.04 7 ¥ot feadanle Lol S 1250 ) 3.7 3.2 1 heo ,._5_~§J,.m3,~,7”,‘,,.3&!{9 ] 3.8 | 251 220
leterel Sociel e o e o A{ ‘ SR S o
Hatey & T2 | 527 3k | L9y 6.7 | 290 ; 6.0 Leo | 272 {1 kel l 26a5] 348 | S,k £.8 | 315
Tarticel Reckat R N ) _ b I .
Yotor { 9 1229262 | 3621 12.511%8 | 308 | 15.0 | 20,k _;234(36_.5 L 15.3 0 383 1121 | 5.0y 1&2; 10,31 SR 33 12,5 | 6.6 | 336
Lateral Tail (‘agg' ) Gob | Se7 236 L W@l L7 1213 | has ) sl el L‘.L_.J,E.T_JQQ. 1 N kB L 361 dwol 3.7 296 G-hef i 3.2 | 32} ——
varticsd Taesl Geosl 31 ToB | 3090 | 289 | Pa8 303 | JE [ 1002 § 1la6 1 A9 1 90 IMaZ ] QL GaZ | a5 | 2501 Laf { 1301 28 ;10,3 1 he? p 228 i
- N A ’ i
ACCELEROETER F&g‘:uh Remubile ¥ieotor o Melesn Ejector
T £ ma "_%813‘50 i 0 ped f . Bun 10 it L R 12 Run 13 Run b i
, scaltidconls (Q;gﬁ con it cgl;;__(_cig’) N poeerH derals (5;23 eoott hoord~ (cps R T i gﬁi
Ieteral Kong A Teb 179 Lol lab { Sa7. ) 330 B 19,51 366 | 2740 | Zhok 1 350 28,k § 19,1 | 3%
vertical Mose 2 11251 2L0) 60 |M.5 128,01 | 83 27,5 5271 75 {303 | b2de | 105 325 | 61,7 | s
Laterel J3 3 P Bf | 27l W2} 22§ 2.3 ) 110 | oy BBt 601 129 | 6.7 | 6.7 | 117 BN OS-23 B N2 T
Terticel JB B Me0 | 81| A6 (a2 (10,2 ¢ 318 || Cm o L 130e70 3L 215 | 312 | 726 | A2 o 3702 { 1506 | 236
Iaternl 2.2, z L& Le8 I oo ha9 6,2 | ¥ S 1 M6 1657 308 [ 125 ! 18,5 | 309 ) L 1.8 o) | 200
Yertical C.0, 6 |28 3201 hos (27,6 s fues | B [ hey] 6.1 366 |snb j6s.y | aso | e EON SN
: Langiteding). Cold 7 309 1 2.6 L OO | ko3 ! 243 o7 j 1021 569 ) 500 | M2t Be2 } 192 i Wl | 921 ) %12
1atersl Bocket L ?S ey i
: Kotar 8 55 1 5091 321 | 38~ Tu3 | 377 zo.él_a“ﬂ 350 1192 | 2086 292 . 17071 223 | 259
Verticed Rocket L
Hotor 9 1 eS| &b | 3™ [ihe0 | Gk | 31 . . .,.h}.-.z‘: | 35.81 368 [ ble2 | 3727 | . 3 , Ma? 1.33.3.| 366
Istoral TaiiComst 10 1 Sch | 3|3 | 71 | 7.5 | 353 M2 | 2603 | 332 ) 3341 | 2003 | 500 o k3 ) 26,5 | 3
TerticalTail@ns W ) Sa7 ) 16 | A6 35,8 | 9.3 | 330 81 18,31 138 30,2 | 18,6 | 389 33,9 | 10,9 | 366
iy somp Kor (+) 3 pands . i
el = fow taza) 24 |
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- UNCLLASSIFIED 33~ ?.}:21?“: 1612-(132) )
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! TAELE V

4 , EJECTOR ENERGY OUTFUT - DYNAMIC SJECTOR TEST OF THE Xw-7 BoAR

® xe

1 h -~ Vertical E - Potentiel Average Potentic
I Ejsctor C-Chord ilength of Displacement of Energy Gain of Energy Gain of
5 & Run Pendulum Swing (in) Unit GeGe (in.) Unit (in.-1b.) Unit (ine-lbe)
Douglssg

Run 1 96.0 21.6 42,120

Run 2 95.5 21.4 4. 730

3 Run 3 Q3.0 20.3 39,580 )

Run 4 Q7.5 22.3 43,480 41,720

. Remublic

Rim b 8G.& Se3 10,130 15,400

Run 7 No Record

Run 8 No Record

0 Run © €67.5 10.7 20,360 20,360

2 ¥Clean

% Run 10 14545 498 97,110

& Run 11 128.0 38.5 75,070

& Run 12 12645 37.6 73,320

¥ R 13 127.5 3842 74y 490

?é Run 14 122.3 35.4 69,030 77,300

:

1
‘; o)

é .y = c - 2

C
< x rendulum length 2 x 217.6

##E = Weight of BoAR x h = 1950 x h

s
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