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: SUBJECT:

: This report describes static tests made on a pilot's gas- L ]
operated ejection seat assembly. It also describes opera-

tional tests made on cthe seat adjusting and bottoming
mechanisns. The tests were conducted in the Engineering
Laboratory of Northrop Aircraft, Inc., Hawthorne, California,
during the period 5 November 1953 to 18 December 1953.

OBJECT:

This program was performed to qualify the seat according

to the requirements of USAF Specification 25282-B, in so far
as revisions to the previous seat model design were con-
cerned.

8.2 4

3 - TEST SPECIMEN:

The pilot's seat was fabricated in accordance with Northrop
. Drawing 5125850, and was complete in all details except

( for the M3 and M4 initiators and the M5 catapult.

The specimen was mounted on a pair of ejection rails which -

\ | were, in turn, supported by the steel jig shown in Figure 1, !
b page 20 . A dummy catapult held the seat in position on :
8 . the tracks. On the airplane installation, the catapult has
3 a measure of rotational freedom about its trunnion that is
* restricted by a web of the Station 215,.,5 bulkhead. To simulate
this effect in the test, a steel cross-bar was attached to
the jig just aft of the catapult, at a distance of 27.5 inches
N below the trunnion.

TEST METHODS:

All tests of the seat were conducted while it was mounted in
the aforementioned supporting jig. Static loads were applied "
s by various means, and deflection and permanent set readings
s & were made at points selected for maximum indications accord-
ing to the particular test condition.

Temperature tests of the seat bottcming system were per-
formed in the large altitude chamber at Northrop Aircraft,
Inc. To measure the magnitude of jolts during operation, an '
accelerometer was attached to the right front corner of the
seat pan, a relatively rigid portion. Two microswitches
( were installed, each of which indicated one of the extreme

positions of the seat. Thus, with the switches wired in an
on-off series circuit, the points at which seat motion started
- and stopped (termina fositions) could be indicated. By

feeding this event indication to one channel of a Brush recorder,




[‘“)s Y 4 - - P N e P TR G L, b S TR 0% i oy o . TR TV S S o T PP 4 A,

2

PORM 20.72
(N 985

ENGI!NERR rrGE
?:?‘f%i%’*—cglg‘"‘m‘—‘ NORTHROP AIRCRAFT. INC u,o."z..o,
ETR 2018
DAYEL Moo,
13 January 1954 F-89D

TEST METHOD:3: (Continued)

the time required for the seat to move from the high to the
low position could be measured. The accelerometer output was
fed to the other channel of the Brush recorder, providing a
time-history of seat accelerations and so a method of Jjolt
measurement. The air bottle was charged to 1800 psig at
room temperature before each run.

TEST RESULTS:

).. Personnel Catapult Load (Paragraph D-6a, USAF Specifi-

cation 25282-5)
(Data, page 9 .)
(Photographs, pages 22 through 28 .)

A load of 6600 pouncs ultimate, 4400 pounds proof, was
applied downward parallel to the centerline of the rollers
and through the combined center of gravity of the pilot
and seat. The seat was adjusted to the low-aft (ejection)
position., The load was distributed over the seat bottom
by a 2-inch layer of firm rubber, surmounted by a 4~inch
layer of wood planks and topped off with a 5/8-inch-thick

slab of steel. A Baldwin-3Southwark test machine was used to

apply the load,

Reference to the companion report* on the radar operator's
seat will show that at 5140 pounds load the catapult
trunnion mounting bracket tore loose from the supporting
jig. This bracket was very similar to the producticn part
used on the pilot's seat installation. The main structural
difference lies in the closer vertical location to the
trunnion centerline ~f the two lower mounting bolts on

the test part. This area on the pilot's seat had been
strengthened after the preceding failure on the test of the
radar operator's seat, so no similar collapse occurred dur-
ing the pilot's seat test. The beefed-ur dummy catapult
used for the radar operator's seat test (ETR 2019) was

also used for the pilot's seat.

Considerable bulging of the seat pan was observed during
this test which :aused ccme of the castings on the sgeat
underside to tip so that gars opened between the corners
of the castings and the seat bottom. (See photographs,
pages 23 through 25 ). 3ince it cannot be expected that

# Northrop Report ETR 2019, Qualification Test of Radar

Operator's Gas-Operated zfection seat, dated B December 1953.
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TEST RE3SULT3: (Continued)

1. Persornel Catarult Load (Continued)

a thin panel remain flat during or after heavy normal
loading, and also since the armrests worked frecly after
ultimate load, it is relt that this does not constitute a
weakness. At 5730 pounds load, the front rivet attaching
the seat-adjustment roller track to the seat pan failed

in tension (see page 23 ). The testing of the seat was
continued to ultimate load without further failure. The
attachment of the track to the seat pan was then strength-
ened in pursuance of instructions contained in Engineering
Order 92305 to Northrop Drawing 5125880 and reloaded to
ultimate without recurrence of failure.

2. Seat Bottom Load (Paragraph D-6b, USAF Specification
25282-L).

(Data, page 10 .)
( (Photographs, pages 22 through 28 .)

A load of 4000 pourds .licimate, 2665 pounds proof, was
agplied downward perpendicular to the seat pan and through
the center of gravity of the pilot. The seat was adjusted
to the high-forward position. This load was exerted in a
Baldwin-Southwark test machine and distributed over the
seat bottom in the same manner used for the personnel
catapult load test (page 2 ).

After the initiel failure of the front rivet attaching the
seat-adjustment roller track to the seat pan during the
previous load condition, the seat bottom had been hammered
flat and a new rivet installed, but the local strengthening
of this area as mentioned on page 3 had not been made.

At a load of 2900 pounds in this condition, the rivet

pulled out again. The test was then rerun with the strength-
ening added to the area, and reached ultimate load without

failure.
No cther failures occurred. There was some bulging of the
seat bottom (see photographs, pages 26 through 28 ) as

described in the previous test, but, again, it is not felt
that this should be considered a weakness.
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T e, applied to each armrest at the center of the arm guard,

#5 .

e (Photograph, page 31 .)
f i' ‘ti A down load of LOO pounds ultimate, 270 pounds proof,

. -ﬁ?t length on the front edge. No failure was noted.

e 5. Armrest Loads (Paragraph D-6e, USAF Specification k.
\ 5282-F),

PORM 8O-7A ENGINEER PAGE
iR, B-91)
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TEST RESULTS: (Continued)
2;_§%§t Back Loads (Paragraph D-6c, USAF Specification |
232"{' ) ] -

(Data, page 11 )
(Photographs, pages 29 and 30 .)

A load of 1500 pounds ultimate, 1000 pounds proof, was
applied rearward normal to the seat back and distributed
over an area equal to that occupied by a packed parachute.
The seat was adjusted to the high-forward position. This
- was done both with and without the 5106277 parachute back
JE B spacer, The seat was tilted so that the back was hori-
. zontal, and was loaded in the specified area with dead
R weights. Maximum deflections were much less than the
S 5/8-inch maximum allowed by the USAF Specification. No
- failure was noted.
L 3

( Lo Fgogt Edge Load (Paragraph D-6d, USAF Specification A
. 25282-R}.

- (Data, page 12 )

was applied to the top front edge of the seat bottom, -
} over a length extending 1.5 inches each side of the |-
{ centerline, and normal to the seat bottom. The seat was
e tilted so that the ssat bottom was horizoutal, and a
3 basket containing dead weights was balanced on the 3-inch

_,g ' (Data, page 13 .) k
¥ 9 (Photographs, pages 32 and 33 .)
A down load of 300 pounds ultimate, 200 pounds proof. was n

in a direction parallel to the rollers. An outward load of

. 100 pounds was applied to each armrest at the same point,
in a horizontal direction. All the 1loads wers exerted

( with a hydraulic cylinder and measured with a dynamometer

ring. No failures were noted.
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TEST RESULT3: (Continued)

6. Handgrig Loads (Paragraph D-6f, USAF Specification
25 "? [}

(Data, page 14 )
(Photographs, pages 34 and 35 .)

A load cf 100 pounds ultimate, 70 pounds proof, was
applied to the upper end of each handgrip in both a
forward and a rearward direction, parallel to the arm-
rests. All the loads were applied with a hydraulic
cylinder and measured with a ring dynamometer. No
failure was noted.

7. Headrest Load (Paragraph D-56f, USAF Specification

8. Safety Belt Load (Paragraph D-6i, USAF Specification { L
25282-1). |

25282-R),
(Data, page 15 .)
(Photograph, page 36 .j

A distributed load of 200 pounds ultimate, 130 pounds
proof, was apglied to the headrest in an aft direction
parallel to the seat bottom. The jig was tilted so

that the seat bottom was vertical, and shot bags were dis-
tributed over the head rest. No failures were noted.

(Data, page 16 .) |
(Photograph, page 37 .)

A forward load of 2880 pounds ultimate, 1920 pounds !
proof, was applied to the seat through the lap Lelt and its kg
mountings. The belt was adjusted so that the sides of ;
the belt were inclined 20 degrees inward froem the sides F
of the seat and 4O degrees up from the bottom of the =
seat. A forward load of 2080 pounds ultimate, 1385 pounds

proof, was applied to the seat through the shoulder i
harness and takeun mechanism, parallel to the seat bottom.

The takeup mechanism was in the unlocked, extended posi-

tion. The seat was adjusted to the mid-position. he is
two lcads were appiied simultanecously with hydraulic :
cylinders and measured with ring dynamometers. No failures
were noted.

When the shoulder harness takeup cable is fully extended,
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TEST RESULTS:

(Cont inued)

8. Safety Belt Load (Continued)

the triangular metal fitting on the aft end of the

cvrap rides on the pipe over which the harness passes.
Therefore, for this test, the 10C420-625 extension on
the rcel cable was removed and the harness was fastened
directly to the reel cable itself, avoiding a severe
tending of the metal end fitting. If actual service
loads are expected on the shoulder harness in this
position, it would bte well to shorten the cable exten-
sion slightly so that there will not be any interference
as described.

After the above test had been completed, a change in

the test work order was received asking that the test

be conducted with the takeup cable in the fully retracted
position. This meant only a change in the loads in the
takeup mechanism itself; it was therefore decided to
apply the loads through the shoulder harness only. This
was done with the 10CL20-625 cable extension in place

and the load ,ulled forward parallel to the seat bottom.
No failure occurred.

9. Seat-Adjustment "A"-Frame Load

(Data, page 17 .)

(Photographs, pages 38 and 39 .)

This test condition was conducted as an evaluation of

the installation cf the A-frame casting (Northrop Drawing
5131519) used under the pilot's seat to aid in its adjust-
ment. This loading was not required by any USAF Speci-
fication.

The seat was adjusted to the low-aft position and an
ultimate load of 1000 pounds was applied horizontally
to the left through the coanter of gravity of the pilot.
The load was transmitted from the center of gravity to
the seat proper by a steel box frame bolted through the
lap belt attach holes and ciamped to the sides of the
seat pan. Dellections were measured at the front end of
the A-frame and at the top and bottom rear of the seat.

The seat proved to be very rigid under this loading, with
negligible perman:nt set at proof load and a maximwa side
deflection at ultimate load of about 1l/4 inch at the top

of the seat,

No sign of failure was detected in either the seat or the
h-frame.
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TEST RESULTS: (Continued)
10, 3eat Adjustment Test (Paragraph D-2a (i), USAF

Specificaticn 2 2=k},

This was an investigation of the forces on the seat
bottom contributed by the spring-loaded A-frame under
the seat. It was specified in the test work order that
this load should not exceed 150 pounds with the seat

in the lowest position and should be less than 35 pounds

with the seat in the highest position.

It was found

that there is sufficient friction in the bottoming
cylinders to hold the seat in either position, without
load in the seat pan. Even so, the seat could be
nudged slightly when in the low-aft position and

caused to rise part way.

Tha test was started with the seat in the high-forward
position and the adjustment locking pins withdrawn.
Shot bags were piled in the seat pan until movement was
noted and the total weight was then recorded. Bags
were added until the seat reached the low-aft position

and the total weight was again recorded.

As a matter

of interest, this same procedure was re-run with the
bottoming cylinders disconnected from the seat. The
sest was found to operate within the specified limits
in this case also. The latter proved much freer. See

page 18 for actual figures.

11. Seat Operation at Temperature (Paragraph D-2a (2),
USAF Specification 55832-51.

(Data, pages 19 and 21 .)
(Phctographs, pages 40 and 41 .)

“eat bottoming tests were conducted at temperatures of
-65, =35, +60 (room temperature), and +160 degrees
Fahrenheit. Maximum acceleration recorded was 11G,

with durations from 15 to 20 milliseconds.

See page 21

for a typical record. Time to bottom was less than

1 second for all runs except that at =65 F, which
required 1.22 seconds. It is not felt that this is
criticai, since it is not likely that the system will
ever be charged at room temperature and then operated

at "65 F.

The net load holding the seat in the low-aft position
after activation of the bottoming cylinders was also
measured. This was 700 pounds or more from =35 ¥ to
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TEST RESULTS:

(Continued)

11, Seat Operation at Temperature (Continued)

+160 F, but at =65 F it was only 410 pounds. This is
below the specification minimum of L50 pounds, but, for
the same reason mentioned above, it is not felt that
this is a realistic condition.

DISCUSSION:

In several cases, particularly during loads on the armrests,
permanent sets were obtained, after proof load, which
amour.ted to a considerable percentage of the deflection at
proof load. Normally, during static tests of rigid parts

or assemblies, it is specified that there shall be negli-
gible permanent set after limit load. This is not explicitly
stated in the applicable USAF Specification 25282-B.

In this particular test, it is not felt that this is an
aﬁplicable requirement for three reasons. First, due to
the nature of the seat there is a good deal of slop which
cannot be entirely eliminated and which will show up as
rermanent set. 3Second, the operation of the seat was not
impaired after having been subjected to ultimate loads.
Third, test reports* of the preceding model seats used on
the F-89 showed permanent sets of comparable magnitude and
these seats have been accepted for service by the USAF.

CONCLUSIONS:

Thig seat has met the test requirements of USAF Specification
25282-B.

* Northrop Report T-370, Static and

Temgerature Test of Pilot's
Ejection Seat Assembl Part Number 565311 '"C", dated
Eﬂ January 1951; and ’ ’

Northrop Report T-371, Static Test - R.O. E]ection Seat
Assembly, Part Number’jﬁjgbg "5", dated 24 January 1951.
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SUBJECY ;
PILOT'S GAS-OPERATED EJECTION SEAT ASSENEH o o
TEST PRISE Personnel Catapult Load Test
(Paragraph D-6a, USAF Specification 25282-B) :
Deflection 4
Load {Inches EIERTE o
(Lbs) 1 2 3 | i
i T
500 0 0 0 ] | 4 )
i
2200 .36 «20 .008 %7 SR S
500 .li | .09 |-.002 i |
3300 .66 | .58 |.018 | -
| {
500 23 | ,16 [,003 e e
4400 291 82 1,023 Proof {Load ! TS
' |
500 227 | 421 1,014 — ! ;
599 1,12 1,06 1,024 | j| :
500 233 | ,27 ,023 L ' ,
6600 1.29 11,23 1023 Ultim+§g Load i ___ﬁ;] 9o
500 a7 | .32 1,029 ; e :
i !
.“_4“__-i.n .
; l bou.. '-
H— ; ) .._.-.T.._- . -
: b
! _____ ‘: e ".
! |
I
IS i 1
. I N
: - s
1 e -
Deflection locations (see photographs, pages 22 thrcugh 28 ):
1. Footrest, left side, down positive. S
2. Footrest, right sidg, down positive. -
3. Seat bacﬁ, top center, forward positive.
e e
- .,*lv'- - :? % h 1 -: : : é o oy Y T

C
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' SUBJECT
5 PILOT'S GAS OPERATED EJECTION SEAT AS3EMBLY
| TEST PHASE Seat Bottom Load Test
! (Paragraph D-6b, USAF Specification 25282-B)
i Deflection
Load Incheg) B
" (Lbs) 1 2 3 L ; i
¢ 500 0 0 0 0 i N ;_
s » : -
&, 3 1:10_0_ . .2[} 038 0002 oil I 1 RS ST : ———
- ! | . |
5 [ _ 500 .11 ! .08 | Q04| .15 | | . SN
. ‘. 2665 b5 | o45 |-,008) .77 Pr‘ooil’ Load; e ST
PP ] I ‘ !
2l 500 15 | ,19 | .001' .24 - . e
T = l
S o, & | 3300 55 .56 |-.013 1,19 B S,
i 2 500 a15 | .20 1-,002 .22 b sy Mo
> o .
g ® CE g 4000 67 | .68 |-,018 1,44 Ultifate Load g
R z i ! !
.: - 500 -17 121 IOQ3 i 029 ]! o —
Teel 23 ]
= U SR S
3 % - | -
&4 T - T S S
® ¢ t T | |
) S Y i i . :— _ i
" ® 1 L 4; J_‘;.d-___f_._ - I.- -
|
{ e - | T A
--‘fﬁ‘ i A S S S
h LI ) ! ___
W ey ; | 1' z -]
T ——— k. = ] 7 T—-————T—---——{
- . — | I 1 s
' ( _ Deflection locations (see photograpbs pages 22 hrough 28 ):
5 o l. Footrest, left side, down positive,
: 2., Footrest, right side, down positive.
. 3+ Seat back, top center, forward positive.
* e L. Seat bottom, right forward corner, down positive.
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NORTHROP AIRCRAFT,.

PACE

11
wePont Wo.

ETR 2018

—_——

MODEL

F-89D

e PILOT'S GAS OPERATED EJSCTION SEAT ASSEMBLY
TEST PHASE -
Seat Back Load Tests
(Paragraph D-6c, USAF Specification 25282-B)
Load Deflection
o2 (Inches)
L
i 1 1 2 '
0 _ 0 0_1 0O | O ___*l__
| 300 __|.018 | - . 2030 .052 I SN RSN ISR S|
. !
| 700 ____} n_QZQ__r = __ 1 1.033: .089 % "
1000 | .024 .239 [ .034 | .116 | Proof! Load |
[
0 _|.013 l_-019 _,_focﬂﬁi_roSKxid. . "_%m_____r_m--_j_. . —
1250 _|.013 [.273. . ..0231.160 ) _ | ;
_ 1500 "’ﬂ99§‘1.310 | —_— oQZ%._-lQJ__m___myg-timate.and
.0 . _k.012  ,026 __F.019 | ,002 i
e e G EORG Y | WG | I [P,
parachute paraEhute T
— - __}back | e 4o backl o}l
spacel spacer [
r_— - - ——.— e e -._I A e me. bt fm it —t— — - - e —I.—— - - - -r-—.
. | Iy -
; i |
SR e S p -———f——— ——-—-V-r-—-----—-f— - S
AP, S | T -
| | .
s —? =/ I S .
e _..__Jr__ T o
RSP S | | (P : i
- | l o
s P } - ————
i 1l
i i L SRR (.
Defiection locations (see photographs pages 29 and 30 ):
l. Seat bottom, front center, down positive.
2, Seat back, top center, aft positive,
) " I -3
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i Fosm 20- 1384
1 (n.s.s2) ] ENGINEER l PAGE
? ' D. M. Cole, Jr. , 12 e
! e ot . NORTHROP A{RCRAFT. | REPORT wO.
: | 13 January 195L L_ e ETR 2018
4 " TESTY DaYE 1 MODEL
! L\ 9 November 1953 | F=89D
' SUBJECT
' PILOT*S_GA3 OPERATED Y-‘JE.C'I‘ION SEAT ASSEMBLY
f; MR CATEE Front Edge Load Test
'} (Paragraph D-6d, USAF Specification 25282-B)
i N Deflection
'- Load -nc e
I
(Lbs) 1 | 2 ! i I
| o T I
g . | 270 _ ._1Q5 «120 | Proo Load . 1 L .
. -1- ! . , Tt .
0 .015 ! aGa il | i | | ! | -l
" 400 .387 4160 | Ultinate Ldad | ‘ l
’ & ok i 5 !
o | .ozol 009 | S U (O SN SN
= r i e e e e +
55 I , J
x Ben St e e i__ £ R IS - T . .ll . -
* (_- : . |
= : e e gl 1
T e
| b A
- L. I Epe— — ' =5 st ‘r r
o I R R I
- | T T
s N [ S ‘1_.__ o - %__ =S - - . —1
e | j
:.t# s; f 1 } :
‘.‘-‘- .__! L —— - R .,___4__4....%_. s | a4 _._',_... P | S ___t_ S ——
- i
£ f = sy
=T = I I f
§ e G - ..i s, zas _4_1‘.4__‘. _.T e i (SOEAAPN|
S i B S B
' k- ! . :
- 4_3 E, ! R [ + = e e
b ., |
» - L " - —— ]I, -— <.T_ o — e e —
e | :
S e ‘. L . t } T e = s
' e j SR (N S N R 4
E { Deflection locations (see photograph page 31 ):
. Front edge centerline, down positive.
2. Front edge centerline, aft positive.
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; D. M. Cole, Jr, 13
5 ["RePoRT DATE il NORTHROP AIRCRAFT. INC. [ REPCRY NO. =)
: 13 January 1954 | ETR 2018
: {“ [TEsT oate T - T N weotL ’
: 9 November 1953 F-89D
\ SUBJECT g
i PILOT'J GAS CPERATED EJSCTION SEAT ASSEMBLY
1 Ut SR Arm Rest Load Tests
: (Paragraph D-6e, USAF 3pecification 25282-B)
é Load | Deilection "Load  Deflection
[ (Lbs)}  (Inches) (Lbs) (Inches) R
s rLH RH IH | RH l |
Side | side |Side | Down | Down | Down ' 1
| | l ! I ! ‘
! |
R e N o ! s . 0 |0 | | o
' : F I g |.026 | ' 1|l | T
) .._L.zL_t 048 | . __t____l_OQ, - -_03_1__t_.-_QlQ+ - T N
APPSR, T L (O - B e oo RS SIS S
L ..].25 .068 ;.037 | 200 | .06 | .027 | Proof Load
R ! : | j
, e e TR 180 LadBR L | 25, LAOLOL00R S . .
e e i o o} 35 <07k Iot.)_t,tt_s 3004077 .+0k5_| Ultimate Lpad |
; ] 4100 _ .269 ;.203 | _ | 25 |.008 ,,002 | _
3 ' H . i
- | | |
- ( | . __].25 ,.081_.053 _ S B
; i !
) i e 10 .023 :.018 | ) - i :r
5 ' | |
i = ey S S S S
P oW s }I ; ! %
T Tl feames i oo s O s S e ——t—-—
e e - -] -
~ 5 . ! - B i
e & i ! :
* e ot — SREER N S S — - ll - = —4———-———*
B Y ‘ |
, LI i i | |
h&m‘ %._ . - rra— } l l T.-.. g - -*..-. EE———
. _ ! : ____L___.__l__‘__.l___ R D . |_ —_—
(- Deflecticn locations (see photographs pages 32 and 33 ):
Down loads, aft end of handgrip, down positive.
Outward loads, aft end of handgrip, out positive.
-, e e e e g T e -
: e = oo e -
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5 (R.5.82)] EMGINEER raGE ]
. M, Cole, dr. NORTHROP AIRCRAFT. INC. ".M}&m e
; , 13 January 1954 B ETR 2018
i ,("- TEST DATE MODE: .
4 Yo |9 November 1953 F-89D
i SUBJECT
! PILOT'*S GAS3 OPEB.ATED EJECTION SEAT ASSEMBLY
2 VEST PRASE Hand Grip Load Te=%s
} (Paragraph D-6f, USAF Specification 2:L2€£2-B)
: Deflection
e (Inches) = g -
(Lbs) LH | LH . RH T RH ] ! l
Fwd Aft Fwd Aft ; !
10 O N ..Q_- el 0 C_._._ R - ! . ._..._l__
e i | ' | !
.25 f.002 0,000 }.001,.000 Lo
' B0 .00, J005. ) <095 .00k | [ SO, |
) 23 .005 _ .00 i .co3 | .00 , ) |
I e i . e
) 70 011 | .008 | __ _:.008 | .006 ) .. . jFProof Load . . . |
SRR Eio ool N v ki e e i
e 8 R R P T2 SO 1 S T ]
T 100 019 ' .012 | .o12 | .011  Ultimate Load
. - e _...‘._.____T D (I S, I iy AN S nefiiurot wcy N PRRPGY (hp = e +
- O |25 |.007_.003 |  :,00k |.006 '
- ' “; =ER lO «0003 : .O._O_]:__‘r__ . L oOOl_» 0003
- R -‘ .l -
o i 4
§ - } ] E B | = e B +__ I - -
-4 - d :
- | ;
ros oy e ! | |
. . [ —_— e f ol e el e e ey fprEs e el s o] :
- % o | 1 r : ;
Ty | | | , ‘ )
s MR S C— R S (g %
i ‘ |
i - - = R s b a - :-_- 27 t._.____ .
- ; i
il Sl —
5 ¥ | ' ;
. e I — . SRS T _..T S, (SN— 2
N SR l ! | | I S DR RURR D
(" Deflection locations (see photographs pages 34 and 35 )¢ ]
All loads, aft end of handgrip. &
Forward icads, up positivc. e
! Aft loads, down positive. |
" Y ]
'3 .
) o » B .
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S ienar e | NORTKROP AIRCRAFT. INC, O e

13 January l')SLt ETR 2018

MODEL

4 I YesT oavc
2 F-89D

G Hovembor 1953
SUBJECT

»PILOT'.S GAJ OPERATED EJECTION SEAT ASSEMRLY
TR RHENE Head Rest Load Test
(Paragraph D-5h, USAF Specification 25282-B)

r - s P, [V S R o 8l Ty _p et STRIRITD W G Sy W, AT TR Gy W WO A o i Ty e
z
]
\
]
!
1
¢
]
H
!
!
i
t
i
I

Lnad Deflection

5
0 o | |

] 244 % Proof; Load

_o___|.010! S R | ;
y ~ e st ' ] ?
. | .. 200 312 jUltimpte Load 1 i b |
g L | |
ot 3 o |l . R I S T
! i |
: SPSUNDUNEL SIS S SIS SURENS: SN R— -
{

. =, |
3 [P . S
vf’?‘\s!’- 1 I =
Lo SRR A S e S B R
; : e
I
! r = s -——-4;-—- - T e 1-— Sk [-"——\‘ i g
= - | I
. e B e o — -
. B N . T SVTTRNSE SUSNSGEL IR
; |
: L =
r -_— — — — A 04—t . e . e gl e e et el
( Jerlection location (see photograph page 36 ):
Rear center, at't positive. f’
-
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Feront cary e NORTHRCP AIRCRAFT. INC. TR —— —
. | 13 Jansary 1954 | . _ . s ETR 2018
i TEST nac¢ | MODEL
€ 10 Noverber 1953 F-89D
SUBJECT
PILOT'S GAS CPZRATED TJECTION SEAT ASSEMBLY
TEST PHASE Safety Belt Load Test
(Paragraph D-6i, USAF Specification 25282-B)
Load Load Deflection
-.,L_lLbS — (Inches) .
ap
(% Ultimate)aelt Harnes 1 2 3
0 0 0 - - = -y L -
10 288 | 208| o0 | o 6 IR SRR N
2 720 | 520 | .014 | .014 ~ .O11 | | | .
__ .25 ]| 720 5% h'i 4 011! e ————
50 1,40 1040 | .063 | .057 | .021 | | ! |
- @0 [10e0 1385 14099 087 | 5L ... | ___l____ i
10| 288 208 [.066 ..032 1.0 [ _ | |
; | |
85 B0 L1780 | AT IFE LB o i 4
) | |
( 100 12880 2080 |.241 | .256 | .0L5 1 il
‘ |
10 288 ; 208 |.170 | .191 | .027 g S
1 i
l o :
———. ___,r_ - e “,:T[;.““_ I N .
| = | L i
| i l
- ..._.f.. [ - —_— - -l - - -_-:r [ -
1 1 el [ -
. |
g i H | L
e - | = T -
2 L |
] | N %
' I
S 1 e S W . y
| De.Jlection locations (3e2 pnotograph page 37 ): } .
% 1. tootrest, left side, duwn positive. =
2. lootrest, right side, down positive.
3. Seat back, top center, aft positive.

39
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: Form l:.o‘.;.slu:, TR PAGE i
. —.,g.‘\;.,-"'f‘,:.f-'-(-’]""' £ 8 NORTHROP AIRCRAFT. INC. L T3 THR—
' 13 Jennary 1954 . ETR 2018
1 “‘ "Yest oate MOOEL
' . 18 Neramher 1953 _F-89D
E E SUBJECTY
. _ P_ILOT'.B GAS OPERATCD EJECTION SEAT ASSEMELY
C TESM gt 5131519 Seat Adjustment A-Frame
| Casting Installation Load Test
I Load - Deflection '
k% ultimate ,0a Inches) [
Lbs 1 2 3 :
|
b .0 0 |0 0 0 | )
s _ . | ! !
. .20 200 | .020 F.020 .0u2| IS S W
N a ’ [ . ) ‘ ® Q | I l ;
R e
% S s o b |60 600 Q84 =104 | L1456 J | | 'r
T - e h |
¥ . 67 1670 ! .093 |-.116 167 | Proof LQddl i
| . i ; ?
e . | 0. . |1 o _ .017 T—-QQQ.,»Q_IY_.- R S - r t
. ‘ | : :
> | — .___QZQ_T 095 -.1161 168 . - T TP S
a5 e a i f
= . ( | 80 |8 | Sz Lk | geogl % ! i ;
58 o0 100 1000 | .145 ~.190| .259 | __ } Ultimate Ldad ..l ___
= S !
- i Q 0 .Q_?.l_# nO.Zl_i_ 042 1 | ey
g e =y l'
Toeus b - - & - i e g i o AR e Ll e el
. - A i ; 1
- o
Timag 1y | E |
S S U N AUEE S S W -
i |
:',“‘;'!? ‘ lr | g F
2% e oap o B i sl f _ —'*I—" _”J|>_v___ '.
= " o . (T — ___,_____)i[_______ - : t—-—.———— [ ]
- &‘ : i ! '
ety | | |
| — i e e
S ——— o ___Jl_ B S T’—“'" 1
i ma . | i I | AN R
( Load applied horizontally to left through C.C. of pilot, seat adjust- '
! ed to low aft position. 1
‘ Ceflection locations (see photographs pages 38 and 39 ): |
_— l. A-rrame, front end, left positive. |
” - <. Lower seat support link, front end, left positive. '
e _.: 3. Upper seat support link, front end, left positive. !
s i - .“ Bt i B » 2 o
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: CHECFER NORTHROP AIRCRAFT. INC. REPORT 160,
% __ETR 2018
: DATE Moo=,
5 T 13 January 1954 F-E9D
!
f : PILOT*S GAS-OPZRATED EJECTION SEAT ASSEMBLY
I i
i
Seat Adjustment Loads
Seat Load Seat In Bottoming
' Required Operational Cylinders
L to: USAF Spec, Ad justment Disccnnected
start down Not less 75 lbs, L0 1lbs.
. than 35 lbs,
. Bottom Not more r
5 it than 150 1lbs. 105 1bs. 60 lbs.
: » |‘(‘
G-‘:
s v §
o S ¥
o 3 2,, )
!“‘
% -
_l" :’ we
- B
4 . &‘% ]
e ;_ Yo

¢

X
3

r
.-




i

&
?

- R
o
&
v

B A L L

5
E3r e
- R
¢ -
i S
Te e
.
R P
- W ‘ ]
.? ¢ ’
-
s
‘ w‘”‘-.-...
-
*' k4 L 2
'
t o s .ﬂ,
)
.
.
-

FORM 20.7a
(R.9.31)
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ENGINEER | PAGE
De M. Cole, Jr. 19
CALCKER ae NCRTIIROP AIRCRAFT. INC. "REPORT NO. T
) ) “’"‘“J"““‘__’““ ETR 2018
GATE TTTTTTT T T o o "MODEL -
13 January 1954 | F-8GD
PILOT'3 GAS OPERATED EJECTION SEAT ASSEMBLY
Bottoming System Operational Tests
Ambient Reservoir Full Travel Maximum Accelera- Net
Temperature Pressure Time Acceleration tion Down
Start Stop Duration Force
(°F) (PSI) (SEC.) (G) (G) (3EC.) (LBS)
-65 1340 1.22 (see Note 2) 410
=35 1475 61 11 2.5 .02 700
+60 1800 67 10 4 «02 700
+160 2100 41 11 5 015 700+
Notes:

1. Travel time does not include the time necessary to
raise the armrest

2. Accelerometer not tfunctioning. By cbservation,
operation was smoother than at -35 F.

3. See Figure 2, page 21
record,

, for a typical acceleration

L. For more information of this group oi tests see
Northrop Report. ETR 2059, Design Test of Pilot's Seat-

Lowering Cylinder Assembly 5125777, dated 11 December 1953,
available in the files of Engineering Correspondence

Controi, Northrop Aircraft, Inc., Hawthorne, California

5. See pages 40 and 41 for photographs of test setup.
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EST WORK ORDER TYPE WUMBE 2
. Ltfe
e 1a-131 (W.31-320 SUALIFICATION 702018
SYBJECY {3 g
.. 5125850 SEAT ASSEMRLY - PILOT*S GAS OFERATED BJECTIOHN - STATIC 5872-1
1 A¥D TENFERATURE TEST SAES OROER -
40002
; YENDOR YENDOR WO .
i F-89 D
d TESTING ACTIVITY EFFECTIVITY
j Depgriment 3461 s IS B iz}
TEST 'lm” SUPERSEDED BY T2, WO, SUPERSEDES TWO. MO,
Wmmmwmﬂtruv aT 8- AT B-
. OF TEST REPORY TEST REPCRT DISTRIBUTION PAGE
FPORMAL COMP, Test Admirn. (1) or L

<

|

s
! :
1

1
Equipment & Inatr. (F$8D Project (1)

P-83D Project Off. (1)
Eng. Test (1) Spec. Group (3)

OBJECT OF TEST

To obtain proocf of sufficient static strength and to check operation at temperature

extremes.

REFEHRNCE DATA

H.A.1. Drawings

512585G Seat Assembly - Pilot's Gas Opsrated Ejection

5106277 Spacer Assembly - Seat Parachute Back

“.A.I. Inspection Test Work Order

483775 Seat Asaembly - Pilot'!s Gas Dperated Ejection {ifter Installation)
983776 Seat Asaembly - Pilot's Gas Oparated Ejection (Before Installatiom)
U.S.A.F. Specificatioms

g 25282-D Ssat ; Pilot Ejection, Upward, Typs C-1b
- i-
; TEST SPECIMEM (S) =
: 5125850 Seat Assembly — Pllotfs Gas Operated Ejection i
b 3
i SUCGESTED TEST PROCEDURE '
o l. TEST SPECIMENM
® i<l The seat shall bs mounted on ejection railis and shall be retainsd in a test jig
by the fitting whickh receives the catapult trunnion. {
: , : 1.2 Prior to starting any tests the seat shall be inspected per Korthrop I.T.W.0.
983775 and 983776.
Sy "
SECTION __ APPROVAL S IGMATURES DATE
! asmEsTinG t 3515 | W.J. Fuller ¥d ¥artin 5533
, COORDINATING
e | . _
. MEGM., oES. OFFICE . i-ls:SZ .
| STRUCT. OFFICE I/
| PROSUCTION PLIOEKING
" PROJECT CFF ICE . . 2 7
¢ TEST DEPARTMENT . s — 72-2 BELLAED

; MORTHROP AIRCRAFT. INC.

—— o ——
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TEST VORX ORDER - SUPADNENT FUREEH REY.
fene 23-2351 k. k-82) 702018
P AGE.
SUGCESTED TEST FROCEDURE (Comt'd.) 2 oF 4

1:3 Test Equipment

1-3.1 Dial imdicators and/or other suiiable means shall be used to measure
' deflectioms during all static testas.

1.3.2 Cameras shall be used to make suitable photographs during all tests.
2. SEAT AINUSTMENT TOST

2,1 Check the force on th= seat bottom contributed from the loading mechanism this
shall not exceed 150 pourds when the geat is in the lowest positicn and shell
not be less ttan 35 pounds wher at the highest position.

3. TEMPEBATUEE TESTS

3.1 Room temperature

3.1.1 With the seat in the high-forward position and the air bottle charged
(see paragraph 5.1) Aciaate seat bottoming system by raising R.H.
arzgrest the mematic seat bottoming erystem shaii overrids the normal
adjusting system and shall cause the seat bucket to move to the low-aft
position with no wndesirable jolt. The actual times reguire! for the
travel and the accelerations developed shall be measured sid recorded.
Time required for seat bottoming shall not exceed (1} zocoud. The net
downward force on the asat bucket temding to lock or hold the bucket in
the low-aft position shall be measured and recorded. This net dowmard
force (Vertical component) shall not be less than 450 pounds.

-ty

° BOTE: After test, air pressure can be reless=f by rsturning valve to original
position.

i SPw

3.2 Low Temperature (-35°F)

3.2.1 Test pcf se=ezk 7.1.° . Q1 be repested. Time for bottoming shall not
excsz3 (1 zo

3.3 Bigh Temperature (£120°F)

3:3.1 Teet Her paragrsph 3.1.1 shzil be repeated. There shsil b2 no undesire-
. able jolt of the seat uwpm bottomdng.

% _ 4. STATIC TESTS
4.1 Psrscmnel Catapult Load

4.1l.1 The seat shall support a load of 6500 pounds ultimate and 440C pounds
proof dowmard through the combined center of gravitr of the pilot (see
ey parsgraph 5.2) and the seat, and parallel to the center line of the seat
rollers. Ths load shall be uniformly distributed over the seat bottom.
< The seat ghall b2 adjusted to the low-aft or ejection position while this
lozd is applied.
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Seat Bottom

4o2.1 The seat bottom shall support a load of 4000 pounds ultimate and 2665
pounds proof, applied dommward through the center of gravity of the

pilot snd psrpsndicular to the seat bottom. The load shall be uniformly

distributed over the seat bottom. The seat shall be adjusted to the
high-forward position while this load is applied.

Seat Back

4.3.1 The seat back shall support a load of 1500 pounds ultimate and 1000

pounds proof applied perpendicular to the back and uniformly distrituted

over the area.normally occupied by the parachute. The back shall be
horizontal and facing upward. The seat shall be adjusted to the high-
forward position while this load is applied. The maximum deflection of
the seat bvack shall not exceed .625 inch while the back supports the
ultimate load.

Seat Back With Spacer

holicl Test per agranh Lt ,3.,1 shall be repeated with parachute back spacer
(#5106277) in position.

Front Edge

5Lo5,1 With the seat bottom horizontal, the seat shall suypport a downward load
of 400 pounds ultimate and 270 pounds proof applied to the top front
edge of the seat bottom over a length extending 1.50 inch to each side-
of the center of the seat.

Armrests

ho6ol Bach armrest shall support a lcad of 300 pounds ultimate and 200 pounds
proof applied dowmnward and parallel to the center line of the rollers.
Each armrest shall also support a horizontal side load of 100 pounds
applied outward or inward perpendicular to the arm rest. Theee loads
shall be applied at the center of the arm guards

Hand Grips

47,1 Esack hand grip shall support a load of 100 pounds ultimate and 70 pounds

proof applied at the upper end of the grip in forward and rearward
directions parallel to the armrests

Head Rest

4.8:1 The head rest shall support a load of 200 pounds ultimate and 130 pounds

proof applied rearvard in a direction parallel to the seat bottom snd
uniformly distributed over the hsad rest.
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5. INSTEUCTICNS

5.1

5.2
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L.9.1 The seat shall support individnal simx]tamecus loads of 2880 pounds

ultimate and 1920 pounds procf applied to the lap bel: moumtings on the
sides of tke seat in a direction inclined 20 degrees immzd and 40
degrees up from the bottom of the seat; and 2080 poundiz uvltimate, 1385
pounds proof applied to the shoulder sirap take-up mechanier, in the
unlocked extended position, in a forward directicn peraliel to the seat
bottom and over the shoulder harness support mezbeor. The sealt shall be
edjusied to the wid-position while theae loads are applied.

Charge air bottle to 1800 P.S.I. gage at # TO°F.

The canter of zravity of the pilot iz located on the center line of the sesat
at & distance of 18.6 inches from the seat back and a distance of 14 inches
abtove the seat bottom.

The seat shall suffer ro permenmi deformstion when tested to proof load or
suffer faiinres when tested to ultimate loads as indicated in sectiom 4.

Any faiiures which cccur during these tests shall be analyzed for corrective
measures. Ainy rework shall be done urder supervision of the equipment section
of eleciro-mechanical design, F-890 project.

INC.
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