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Summary of Regults fink '0\‘ﬂ,_L’

A Douglas ejector rack test of the M< 7 was conducted to , -
weapon to ejection loads applied by a Douglas Aircraft Company four hook
ejector rack and to determine if the weapon would withstand the applied
shock loads.

The maximum measured stress in the load beam was 97,500 psi tension.

During the first test run the MC-73 mounts (old style 1 _bber lined -
spring type, Dwg. Nos. 113739 and 113735) were damaged. The MC-73 had
bottomed several times and |was jammed tight down against the mounting
plate. The jamming was caused by bent spindles inside the MC-73 mounts.
After the {irst test run the MC-3 radar was found to be inoperative.

The bottom of the MC-3 had|struck a structural member of the cartridge.

Yraira
A new set of MC-73 mounts (old style rubber lined - spring type) were mx"‘“--n’ED
used for the second test ryn and were dameged in a similar manner as t
mounts used for the first run. R2 acg

~S

NVERTOMED After the second test run #C-73 mounts of the steel wool packed and Ry G )
spring type (Robinson mount, Dwg. No. 350373) were used and found to B
AUG 6 1964 bo satisfactory.

! 3427-1 At the conclusion of the test it was found that both the MC-lh and MC-3
_ radere had becn striking structursl members of the cartridge and the mm
botioms of the cans were bent. The air valve on top of the MC-3 was

also damaged. SEP 1 4 1365

The maximm faired valve of the accelerations measured during the tests
were: 38.5 g vertical on MC-73, 16.8 g vertical on the MC-73 base 34233
plate and 12.2 g vertical at the CG of the weapon.
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The object of this test wes
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Lo subject a Mk 7 weapon to ejection loads

appiied by a Douglas Aircraft Company four hook ejector rack, Contract

No, 52~1011C, using one small and one largs cartridge.

The ejection

loads were applied to determine if the weapon would withstand the applied

chock loads.

Reagon for Tegt

This test was requested in a

1320, to P. H. Adams, 1612,
Sumpery of Pegt Tests

A previous dymamic ejector test was conducted using a TX—? weapon.

results of this test were
P t 0
J. H, Atkinson, R. C. Dove,
Project No., ™M-59, Ref, Sym:

For this previcus test the f

cartridge type, (2) Republ
type, (4) Mclean cartridge

On the basis of maximum vert
longitudinal axis of the TXa

Work Order Authorigzation from J. P. Cody,
dated May 7, 1955.

The

o , by
B. W Duggin, dated July 16, 1952,
1532 (31).

ollowing ejectors were used: (1) Douglas
ic air piston type, (3) Mclean air piston

type.

ial acceleration (with respect to the
7) at the center of gravity, the various

ejectors may be listed in t

e following order: Mclean cartridge typs,

3.7 g (orifice size has little effect on maximum vertical acceleration

at the center of gravity);
piston type 8.2 g; and

For all the ejectors tested,
below ths yield point stress

Apother previous dynamic ejs

ublic air piston type, 6.6 g; Mclean air
8 cartridge type 8.8 g.

the stresses measured on the weapon were
of the materisl. :

ctor test was conductel using an XW-7

BoAR. The results of this tqst were pubilished in a memorandum,

Rxnapic Ejector Teat of the |
and L. P, Navoda, dated Augy
1612 (132).

For this test the follawing
powder actuated, Republic pi
powder charges were used wit
pressures of 1850 apd 2400 g

U

, By W. H. Cross, B. W. Duggin,
s‘t 23, 1954, Project No. TM-216, Ref. Sym:
%

three types of ejectors were used: Douglas
eumatic and Mclean powder actuated. Full

h the powder actuated ejoctors and air

si were used with the pneumstic ejector.

CLASSIFIED
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The maximum measured stresi in the load beam was 15,700 psi tension when
using the Douglas ejector,| 5,000 psl tension when using the Republic
ejector with 2400 psi air and 10,800 psi tension when using the Mclean
ejector.

Some rivets in the sjector| area of the case center section popped out
slightly after the weapon yas ejected with the Douglas ejector. No
electrical failures occ

The maxdmum accelerations measured Guring the tests were: 29.9 g verti-
cal (with respect to the lbngitudinal axis of the BoAR) at the CG of the
weapon when using the Dougllas ejector, 28.1 g vertical at the nose of

the weapon when using the Republic ejector with 2,400 psi air and 65.7 g

vertical at the CG of the weapon when using the Mclean ejector.

The dynamic jig was modified with a pendulum suspended from the main top
heam. The Mc 7 was suspended in the test jig as shown in Fig. . The

The ejector fixture and pgndulum were made adjustable to allow for proper
alignment. An erresting device, consisting of two overriding clutches
mounted on the pendulum rqgda and riding on cables, was used to prevent
back swings. To insure engagement of the overriding clutches, two elastiz
shock cords were attached [to each override clutch and to the frame of the
ejector mount. The elastic shock cords also prevented the weapon from
swinging high enough to strike the A frame to which the arresting cables
were attached.

A Mk 7 weapon consisting ¢f the components as tabulated in Table I was
uged as the test weapon,

The follcwing equipment w8 used to perform the tesat:

Douglas Aircraft Co.|four hook ejector rack, Contract No. 6341,
Serial No. 6-95 as|shown in Fig. 2.

Dynamic jig No. 1 (dfop tower)

Miller amplifiers, Type C-3, Model CAl2, Serial No. 7

Miller oscillograph,|Model J, Serial No. 99
The Mc 7 weapon was instrimented as follows:

Four Baldwin SR-, strain gages, Type A5-1, resistance 120 i 0.2 ohms,
gage factor 1.96 + 1%, lot Ho. 232-11, were mounted on the load beam as

UNCLASSIFIED
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shown in Figo 4.
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Two 10,000 pound Baldwin lgad cells, Serial Nos. 6049 and 658 us shown

in Figs. 2 and 3.

Vertical accelerometers wel

plate as shown in Figs. 1
accelerations were mea
shown in Fig. 1.

te mounted on the MC-73 and on the MC-73 base
5. Longitudinal, vertical, and lateral
at the center-of-gravity of the Mk 7 as

The direqtions of the acceleration measurements as

stated are relative to the ([axes of the weapon in normel flight orienta-

tion., The Statham accel

Brocedure

Six test runs were made wif
and one small cartridge.

The load cells were used td

ters used are as tabulated in Table II,

th the Dbuglas sjector rack using one large

measure the load (force vertical with res-

pect to the weapon) being dpplied to the Mk 7.

£ FAT test was conducted af
the fourth and fifth test x
electrically; however, the
was again conducted after {

To determine the amount of
the distance between tha bq

[ter each of the first three teat runs., After
uns the MC-73, MC-3, and MC-1A were checked
MC-3 and MC-]A were not rung out. A FAT test
he sixth and final test run.

permanent set or movement of the load beam
ttom edge of the load beam and the sphere

case was measured gfter eagh ejection.

To measure the displacement

of the load beam with respect to the sphere

case, the surface of the sghere case under the load beam was oiled and

putty was packed between th
not stick to the oiled sphe
could be nmade between the
ments were made on both sid

e load beam and the sphere. The putty would
re case; therefore, displacement measurements
utty and smhere case., Disgplacemeat measure-
es of the load beam at the center, 1-1/2

inches aft of center, 3 inghes forward of center on the right side of
the beam and 2-1/2 inches florward of center on the left side of the beam.

Resultg

The maximum measured stres
The maximum stresses and s
tests are &s given in Tahl

Aftor the first test run 1

113739 and 113735) had been
shock of the firast ejection

in the load beam was 97,500 psi tension.
ins wmeasured on the load beam during *he
111,

was found that the MC-73 mounts (Dwg. Nos.

damaged as shown in Figs, 5 and 6, The
caused the MC-~73 to bottom several times and

UNCLASSIFIED
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the MC=73 was jammed tight
was caused by bent spindles
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The jamming

inside the MC-73 mounts. A new set of MC-73

mounts (Dwg. Nos. 113739 and 113735) were used for the second test run

and were damaged in a
run. After run 1 it was al
1941J3, was inoperative.
member of the cartridge as
bent as shown in Fig. 8.

to Electronics Division 5
to operate satisfactory.

At the conclusion .»f the te

manner as the mounts used for the first
found that the MC-~3 radar, Serial No. AA-
botton of the MC-3 had struck a structural
wn in Fig. 7. The btottom of the MC-3 was
e MC~3 radar, serial No. AA1961J3, was sent
where the radar was checked and was found

t tho MC-73 Robinson mounts (Dwg. No. 350373)

that were installed after the second ejection were found to be satisfac-

tory.

timing was electrically within all tolarances,
the MC~3 is located extremely close to the

coaxial cable connector on

The MC-73 did not bottom during the last four ejections and the

It wvas found that the

MC-73 cover as shown in Figl 9.

The MC~3 radar that was installed after the first ejection was in satis-

factory operating condition
the MC-1A and the MC-3 had

value on the top of MC-3,
test runs, was damaged as

The load beam was not dama
dention where the ejector
permanently displaced down
deformation of the box ring

The maxirmum accelerations
during the teat are as give
of the acceleration and s

the displacemert of the cen
sphere case.

Figures 13 through 18 are

respect to the weapon) appl
for each of the six ejectio

Conclusions
The MC-73 mounts (Dwg. Nos.

shock load applied by the Douglas ejectos

It 1s possible that the cabl

at the conclusion of the test; however, both

been striking structural members of the car-
tridge and had went the bottoms of the cans as sbown in Fig. 8.

The air
ial No. AA1899J3, used during the last five
wn in Fig. 10,

during the test other than a slight in-
unger struck; however, the load bean was
prroximately 1/16 iach due to permanent
as shown in Fig, 1l.

their associated frequencies,.meacured

in Taule IV, Figure 12 is a typical record
measured during the test. Table V gives

er of the load beam with respect to the

ots of the total force (vertical with

ed to the weapon by the ejector vs. time,

113735 and 1°? 7)) will not withstand the
during this test.

le connector, that is located extremely
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close to the MC-73 cover, dould be dameged by movement of the MC-73.
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COMFUNENTS USKEU Ch MK 7 - DOGGLAS =JRCTOR RACK TEST OF THE M 7

Componepnt Drawing Serial Test Runs®
gorpenont No. No, N Lsed
ttery MC-193 112740 DG 7743 D3 1-6
Battery ¥C=-193 112740 DG 76£5€ D3 1-6
Mattery Rox MC~-291 114311 AL 4510 G3 1-€
Battery Box MC-251 114311 AK 3333 D2 1-¢
Junction 3ox MC=-131 579173 Aa 21C1 F3 1-6
Radar MC~3 57700 AA 1361 J3 1
Radar MC=3 577000 AA 1899 J3 2=€
Radar MC=1A — B €137 X1 1-6
Timer MC-73 113800 CC 1€41 F3 1-6
Mounts 3 for MCq73 113739 and 113735  Ncne 1
¥ounts 3 for MC473 113739 and 113735  Nene 2
Mounts 3 for MC473 350373 None 3-€
X-Unit ¥C-134 100023 XAE 553 A3 1-¢
Sphere (Concrete Filled) MC-43 102293 Cl €04 C3 1-6
Inverter : MC-251 117720 AF 0337 15 1-£
Inverter MC-251 117720 AF 0291 I3 1-€
Dynamotor MC-84B 112822 BJ 6139 K1 1-6
Cartridge -— - 84 1-¢
wa Radar Support MC-77 577865 - 1-6

# Runs listed are inclusive,
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ASCELERCYETENS USED

locatlieon

TARLE 1T

¥ UGLAS

Serial
o,

Voriical, MC-73
vertical, MC-73 Base Platg
- ~

Lounpitudinal-Unit C.G.

Tartical-Unit

c.a.

iatoral-Unit C. 5.

1297
520
£15
&7

£l4

Range

~

Ref. Sym: 1612 (220)
Project lo. TH-<35

LJUOTCR RACK TEST CF TiH: MK 7

Stuthum Nateral

-‘»‘ 3 e ( ©Nne \

F-50-300 530
ASA-50-240 LAY
ASA-ST-24 €70
ABA=50-320 430
ALA~E0= 40 730
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Prcject Nc, TM~-295
ragles III

KL UM STRESSS AdD STRATNS MEASUFI S (i THh LCAD BEAM
DCUSLAS =JuCTCR RACK TeST CF THz MK 7

(o4
S
el
]

Bun 3 Run_ &
Max. Max, ax, Max, Max. Max., Max., Max,

Strein Strain  Strain Stress |Stress Straln  Sirain Stress  Stress
Gage Tensicn  Ccmp.  Tension | Comp. Tension Cozp. Tenslon  Comp.

No.  w. inZin N psi sl windin win/in __psi pel
1 1,740 720 52,200 | 21,62C 1,820 =70 £L,60 17,100
2 Z,250 350 79,500 | 11,400 2,77C 230 82,100 &,780
3 1,23C T30 24,000 | 21,900 1,850 60 55,200 16,800
4 2,510 273 75,320 | 11,%0C Z2,9CC 290 37,000 £,700

un 3 Run 4
Max. Max. Max. Max. Max. Max, Max, Max.

Strain Strain Strain  Stress | Stress Strain Strain  Stress Stress
Jsge Teansicn Comp, Tenslon| Cemp. Tension Comp. Tensicn  Comp.
/o

Ne. u in/in o in/in ~nd ~ad . ’T‘{‘E .3 : .
O XN I S (A 1 S U 3 PP 94 oyep w_in/in i

j

1 1,960 55 52,800 | 16,770 1,970 730 53,100 21,90
2 2,890 z&C 3€,700 7,500 2,970 340 89,100 10,20C
b 1,%20 572 57,60 | 27,100 1,300 750 57,000 22,500
A 3,230 272 9C, 3¢ 8,10¢ 3,040 400 91,200 12,000
Ran & Run €
Max. Max., Max. Max. Max. Max, Max, Max.

Strain Strain Strain  Stress Stress Otrain Strain Stress Stress
Gage Tension Comp, Tension| Conmp. “ension Comp. Tension  Comp.

_¥o. wiu/in win/in _pst | pal . windin —psi_ _pak_
1 1,970 €3> 53,100 | 20,400 1,780 736 59,400 21,900
2 5,120 320 593,600 | 9,600 3,140 430 94,200 12,920
3 1,940 71 52,200 | 21,300 1,93 730 59,700 23,400
4 2,450 270 97,500 (38,100 3,240 350 97,200 10,500




C
" ) 12 (25
UNCLASSIFIED 5. 55

TAE 1V
VAYTVUM ACCKLERATIONS® MEASUnED CURING DOUGLAS EJECTCI TEST CF THE MK 7
3 Rua 2 240 «

Fax, Max. Assoc. Mar, Rigze Fulse Itex, tax. Assce, Maux, Hiss Pulee
Accel. Accel, PFreq, Faired Time Time Accel, Accel. Freg, Yalred Tize Time

No. and Locatien (e () (ops) gt (sec) (see) #(g)*® =(x)** {cps) (7* {asc) Lﬂisék

o, haad

1, Vertical, VC-73 5744 59.8 - +21.3 0 0007 D.u13 0 2.5 3.6 -~ 433, SIS ST oIS

2. Yertical, MC-73 fuge Plate  3:.1+ 42,7 375 14,5  C.0:1 0,063 33,0 27.3 -~ #1420 T.319 D.0€3

3. Longitudimal, “nit C.G. (o2 b2 W7 - - - MRV Siuk 200 - cm -

4o Vertieal, Unit C.G. 33,5 16,5 5 411.4 0,100 2,187 36,9 1E. LED #11.1 T.I17 5.0€)

. Lateral, Unit C.5, 3.2 3,2 5 - - - 2.9 3.0 50  -- - —
Run 3 Ril s

1. Vertical, MC-73 25.0 8.9 - 424.0 0,017 .22 A5.E Sheiy = ¥23.0  G.2l4 02023

2. Yertical, MC-73 Base Plate  24.1 <14 —_— +1c.5  C.C015 0.064 <20 32.8 LI 5 VAR S N R

3. Longitudinal, Unit C.G. LE., 52,0 500 -- -— - 03.7 €20 o -

4. Vertical, Unit C.%, 3504 17.2 445 H11.4 2.014 0.059 40,9 21,3 400 411,35 S0 o.04

5, la*ersl, Unit C.G. 11.9  1le,7 €00 -- - - 160k 4.2 50 - - -
Run 5 Rup &

1. Yertical, MC-73 470 31.8 - +32.7 0,011 0.321  4E.8 37.3 -- 422, C.7%2 3%@

2. Vertical, MC-73 %age Plate .3 30,9 750 413.5 0,015 3.007 0 .3 30.1 750 41€,2 0 0,717 0,068

3. Longitudinal, Unit C.G, 56.3 64.5 360 -- - -- 53.1 Chot 490 = = ...

L, Vertical, Unit C.3. i1 23.6 400 +11.2  S.012 O.064  Al.3 wel7 40D Allee GBLD 0 e

5, lateral, Unit C.G, 10,7 11.1 £ - -_— -- 13,7 12,0 570 -- -- -—

* The accelerations are moasured with a Seismic mass type acceleromoter with & demping coefficient >f 0.7%; ticrefore,
accelerations oceurring at frequencies yreater than 0,6 cf the natural frequency of the accelercmeter =il be
attenuated.

®% Records read aa per SCS-10 dated December 1954.
Directicns for (+) nccolerations (with respect tc the weapon)t
Longitudinal ~ Toward nose
Vertical - Toward bvottom

Lateral - To right when lcoking in direction of nose. UNCLASSIFIED
) S

R T




. q 1392 |
UNCLASSIFIED e, Sy 122 (320) |
ThALE V
DISPLACE ERT OF THE CENTER CF THE LCAD HEAM WITH RESPECT TO THE SPHESE CASE
Displacement - Inches
un Ne, 8ight Side Left Side
1 0.12 0.16
2 2.3 C.12
3 0.9 2,
4 0.9 c.09
0.09 0.09
é 0.14 0.09
UNCLASSIFIED
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