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Sunnary of Results 

A dynAmic ejector test of the Xff-7 BoAR was conducted to determine
stresses in the weapon load beam, as well as shock damage to the warhead
assembly, use and tail components. Tests were conducted using the
following three types of ejectors: Douglas powder actuated, Republic
pneumatic and McLean powder actuated. Full powder charges were used
with the powder actuated ejectors and air pressures of 1850 and 2400
psi were used with the pneuratic ejector.

The maximum measured stress in the load beam w..s 15,700 psi tension
when using the Douglas ejector, 5.000 psi tension when using the
Republic ejector with 2400 psi air and 10,800 psi tension when using
the icLean ejector.

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

Air pressure of 5 psi above ambient could not be maintained in the
forward compartment of the weapon due to improper seating of the forward
compartnent rslief values.

No electrical failures occurred.

The maximum accelerations measured during the tests were: 29.9 G vertical
(with respect to the longitudinal axis 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 ejector with 2400 psi air and 65.7 g
vertical at the C. G. of the weapon when using the McLean ejector.

Object of Test 

The object of this test was to determine the 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
pneunatic withairipressures of 1850 psi and.2400 psi and McLean powder
actuated with' ` 	 powder charges.
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Reason for Test UNCLASSIFIED  

This test was performed in accordance with a T7ork Order Authorization
dated May 17, 1954, from R. N. Browne, 1263, to P. H. Ada 	 1612.

Summary of Past Tests 

A previous dynamic ejector test was conducted using a TX-7 weapon. The
results of this test were published in a memorandum, Dynamic Ejector 
Performance Test of the TX-? (Concrete-Filled Space Chamber), by J. H.
Atkinson, R. C. Dove and B. W. Duggin, dated July 16, 1952, Project No.
Tke-59, Ref. Sym: 1532.(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.

with the Lwe cartridge type ejectors, the energy output (which has been
computed from the weight of the TX-7 reapon and the ejection displace-
ment) is a linear function of the amount of charge. 7rith the air piston
type of ejectors, the energy output increases with increased charge
pressure only up to a pressure of 2000 psi; at higher charge pressures
the energy output of the air piston ejectors remains unchanged or is
:.lightly 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 ejector and McLean
cartridge type ejector.

At naximum energy output the duration of the ejector :ower strokes varied
from 0.065 to liV196 second with the various ejectors.

On the basis of maximum, vertical acceleration (with respect to the longi-
tudinal axis of the TX-7) et the center of gravity, the various ejectors
may 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; McLean air piston
type 8.2 g; and Douglas cartridge type 8.8 g.

For all the ejectors tested, the stresses measured on the weapon were
below the yield point stress of the material.

UNCLASSIFIED
modified with a pendulum suspended from the main
BOAR was suspended in the test jig as shown in
ejector fixture and pendulum were made adjustable
alignnent. An arresting device, consisting of two
mounted on the pendulum rods end riding on cables,
back wrings°

Setup for Test

The dynami- jig was
top beam. The XV-7
Figs. 1 and 2. The
to allow for proper
overriding clutches
was used to prevent
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An X?-7 BoAR consisting of components as tabdlated in Table I was used
as the test weapon.

The following equipment was used to perform the tests:

Douglas ejector, powder actuated, 14 and 30 inch-4 hook, Do4glas
Aircraft Co. Drawing No. 5431554 as shown attached to the weapon
in Fig. 3.

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

McLean 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. 1.

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 t 0.2,
gage factor 2.04 t 1%4 Lot No. 236, were mounted on the load beam
as shown in Fig. 6

Two 10,000 pound Baldwin load cells, Serial Nos. 655 and 658 as
shown in Fig. 5

Allen Bradley Type JD, 25,000 ohm liLaar potentiometer as shown
in Fig. 5

lateral and ver',ical accelerometers were nounted on the nose of the
BoAR, on the junction box, on the dummy rocket motor and on the tail
cone as shown in Figs. 7 to 10 inclusive. Longitudinal, vertical and
lateral accelerations were measured at the center-of-gravity of the
BoAR as shown in Fig. )1. The directions of the acceleration measure-
rents as stated are re.,mtive to the axes of the weapon in normal flight
orientation. The Statham accelerometers used are as tabulated in
Table II.
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Figures 14 through 17 inclusive are plots of the force (vertical with
respect to the weapon) 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 arm on
the McLean ejector as shown in Figs. 18 to 20 inclusive.

The maximum accelerations and their associated 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 ejectors respectively.

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

owt-rt arc, to70-wlet.A in 'Pahl ^ V z

Conclusions

The weapon as tested with the dummy rocket motor and dumpy ITD, is
satisfactory for ejection 'with the ejectors tested.

MC:16 12-1:ach 

1/61,4* 
V. H. CROSS — 1612 -1       
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REPUBLIC EJEC OR FOOT LOCATION MC LEAN EJECTOR FOOT LOCATION

REPUBLIC AND MC L5,61TOR HOOK LOCATIONS
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NO 	 NO
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DOUGLAS EJEC HOOK LOCATIONS
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DOUGLAS EJECTOR F007 LOCATION

FIG.6 STRAIN GAGE LOCATIONS ON LOAD BEAM-DYNW1C EJECTOR TEST OF THE XN-7 BoAR.
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THE XN-7 BoAR

1111111111110.1.11
UNCLASS IED-

W-216
REF. SW. 1612(132)



411.34if

VERTICAL ACCEL. TAIL  CONE 

LATERAL ACCEL. TAIL CONE,	

VERTICAL ACCEL. ROCKET MOTOR 

. 	 .	 .. 	 .. 	 . 	 .
LATERAL ACCEL. ROCKET MOTOR 	 e 	 '• ' 	 '..n.t."^' 4  . . y . . . ' 	 \.7% 	 AN. . .v.  1,  : \ VO4 . ,....' ,

LONGITUDINAL ACCEL. UNIT _CSt.---1"

VERTICAL ACCEL. UNIT C.G.

LATERAL ACCEL, UNIT C.G.

VERTICAI_AC_Cil. JUNCTION Rm.  

LATERAL ACCEL. JUNCTION BOX

VERTICAL ACCEL. NOSE

LATERAL ACCEL. NOSE ."` 	 • -.*-\\....AN".•• 	 • 
• 	 •

STRAIN GAGE NO. 4

STRAIN GAGE NO. 3

STRAIN GAGE NO. 2

STRAIN GAGF NO. I

A MAXIMUM PEAK SIGNAL HEIGHT(.
8 MAXIMUM PEAK SIGNAL HEIGHT (.•■
C ■ 0.01 SECOND

FIG. 22 TYPICAL RECORD WITH A REPUBLIC PNEUVATIC TYPE EJECTOR-DYNAMIC EJECTOR TEST OF
THE XN -7 BoAR

NCLASSIFIED

TV-216
REF. SYM. 1612(132)



*134r-28- 	 •

LATERAL ACCEL. NOSC

STRAIN GAGE NO. 4

• • 	 •	 • 	 • 	 •••
• .1\ 	 • ,o 	 '	 ■•• 	 r■_

.1.e..t"^"""A•vse 	 \.•`, 	 • 	 N 	 •

UN CI ASSIFIED	
e, A

'-^*".%-4..,4"1•441

POTENTIOMETER	
BOTTOM LOAD CELL_	

TOP LOAD CELL

VERTICAL 	 TAIl coNr

LATERAL ACCEL. TAIL CONE

• r

A ! 	t
, 	 \

•, 	 •

‘1. 	',•••)••\e/■• "4%.,

ONGITUDI NAL

VERT/C...4. ACCEL. UNIT 

LATERAL ACCEL, JUNCTION BOX „•"•••■P
• *	 o ft. I 	 .1" 	 c •

•

• •

•

. 	 •

•

■

LATERAL ACCEL. UNIT C.G.

V
.2unsaLigcri. JUNCTION BOX 	 AL. 	 '

.• 

, 	 '‘ • ;I	 tiv"vev

STRAIN GAGE NO. 2

STRAIN GAGE NO. I

bat 4t/33

j

A - MAXIMUM PEAK SIGNAL HEIGHT *
8 - MAXIMUM PEAK SIGNAL HEIGHT (-
C - 0.01 SECOND

C
••••••••

,	 .
, 	 .

%,. .1' \.1 ": 4%41■P 	 , A'.' \\•.\r" pc,e\Nre,"\n,".
!	 . s. • ••

FIG.23 TYPICAL RECORD WITH A MC LEAN CARTRIDGE TYPE EJECTOR—DYNAMIC EJECTOR TEST OF
THE X11-7 8oAR

TM-2I6
REF. 	 1612(132)

1111111111111111111110
U.NCI AS I 

; or • 	 • • •



135(

49.

TAPTJ T

Ref. sym.: 1612-(132)
TM-216

UNCLASSIFIED
COMPONENTS U:ED ON XW -7 BOAR UNIT

Dynamic Ejector Test of the KW-7 BOAR

tern 	 Drawing No. 	 Serial No.

Case Center Section 	 Douglas 5437503 	 2
Nose Cover Assembly 	 Douglas 5437505 	 None
For.--ard Cover Asse7bly 	 Douglas 5437502 	 None
Tail Assembly 	 Douglas 5437504 	 None
Fin Assembly 	 Douglas 5437533 	 None
Cartridge Structure (NM'S Type) 	 Not Available 	 7
Drop Timer (HOTS Model 525) 	Not Available	 None
MC-43 	 102293 	 CL658E3
m0-44 	 102321 	 CL606B3
1.10-251 	 117720 	 AF 6148C4
Mc-251 	 117720 	 AF5984B4
MC-73 	 113800 	 24-L3 (NOTS No.)
KMC-348 	 115496 	 GB058A4
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Ref. Syms 1612-(132)
TM-216

TABLE II
	 UNCLASSIFIED

ACCELEROMETERS USED IN DYNAY1C EJECTOR TEST OF THE r4-7 Bloke

Location Serial No.
Range

Statham
Model
No.

Natural
Frequency

C.P.8t

1 Lateral - Nose 1662 + 12 A5B-12..180 350
2 Vertical - Nose 654 50 A5A-50-300 490
3 Lateral-Junction Box 1659 +12 A5B-12-180 360

4 Vertical - Junction Box 635 + 50 A5A-50-300 550
5 Lateral - Unit C.G. 1656 + 12 A5B-12-180 360
6 Vertical - Unit C.O. 639 + 50 A5A-50-300 500
7 Longitudinal - Unit C.O. 1653 + 12 A5B-12-180 350
8 Lateral - Rocket Motor 1657 + 12 A5 B-12-180 365
9 Vertical - Rocket Motor 521 + 50 A5A-50-300 700

10 Lateral - Tail Cone 1658 + 12 A5B-12-180 370
11 Vertical - Tail Cone 655 250 A5A-50-300 490

UNCLASSIFIED
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TADLE V

EJECTOR ENERGY OUTPUT - DYNAMIC EJECTOR TEST OF THE X4-7 BoAR

Ejector
& Run

C-Chord Length of
Pendulum Swing (in)

h - Vertical
Displacement of
Unit G.G. 	 (in.)

**
E 	 - Potential
Energy Gain of
Unit (in.-lb.)

Average Potentil
Energy Gain of
Unit (in.-lb.) .

Douglas

Run 1 96.0 21.6 42,120
Run 2 05.5 21.4 41.730
Run 3 (13.0 20.3 39,580
Run 4 97.5 22.3 43,480 41 ,720

EmikLia
Run 5 56.5 7.5 14,620
Run . 5G-5 0 	 '3

• „i 16,180 15,400
R, u) 7 No Record
Run 8 No Record
Run 9 67.5 10.7 20,360 20,360

Run 10 145.5 49.8 97,110
Run 11 128.0 38.5 75,070
Run 12 126.5 37.6 73,320
Run 13 127.5 38.2 74,490
Run 14 122.8 35.4 69,030 77, 300

* h
2 	 2
C c

2 x Pendulum Length 7-775.57
•

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


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	16341401b.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11


