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EJECTABLE AIRPLANE SEAT HAVING LEG
RESTRAINING MEANS

Edward H. Replogle, Buffalo, N. Y., and Norman S.
Majewski, Denver, Colg., assignors to Stanley Aviation
Corporation, Buffale, N, Y.

Application September 8, 1954, Sexial No. 454,656
i9 Claims, (ClL 244—122)

This invention relates to a seat in an airplane which
is slidably connected with the airplane fuselage and is
adapted to be forceably ejected from the airplane, to-
gether with its occupant, whenever it becomes desirable
for said occupant to “bail out.”

The invention relates especailly to an aviation seat
which is adapted to be forceably ejected in a downward
direction, and mors particularly to a means associated
with said seat for preventing the aviator’s legs from fly-
ing upwardly, relatively to his seat, when said seat is
forceably ejected downwardly.

The objects of the invention are to provide an airplane
seal ejector having leg restraining means—

1. Which are normally folded back out of the way in
a compact maaner when in their normal or inoperative
position. ‘

2. Which cannot be actuated until the aviator has first
pulled up his lateral leg guards 13, 13/, 134 or 13p.

3. Which, even after said leg guards have been pulled
up, remains inoperative until the aviator ‘has retracted
his legs to their proper ejection position.

4. Which, thereupon, effectively, but not in a com-
Dletely confining manner, will prevent the aviator’s legs
from flinging upwardly when his seat is forceably ejected
downwardly, and

5. Which will permit the aviator to easily and freely
push his legs free of the leg restraining means, or to have
them automatically freed, just as soon as the inertia .of
his body has been overcome and he is travelling down-
wardly away from the airplane at the same speed as his
about-to-be-discarded seat.

Other collateral objects of the invention and practical
solutions thereof ave disciosed in the following specifi-
cation and in the appended drawings, wherein:

Fig. 1 is a diminutive perspective view of an ejectable
airplane seat provided with our leg restraining means A
and A’ and showing the latter in their operative positions.

Fig. 2 is a fragmentary, side elevation of the lower
front part of the ejectable seat showing the leg restrain-
ing means A in its inoperative or normal position.

Fig. 3 is a fragmentary front elevation of the base 20
of the ejectable scat, taken on line 3—3 Fig. 2 and show-
ing the lower leg restraining means A, A’ in their inop-
erative or normal positions. B

Fig. 4 is an eniarged, fragmentary, vertical, longi-
tudinal section of the locking mechanism which is located
on the base of the seat and is shown in unlocked posi-
tion; i e., with the lock of the lower leg restraining
means in operative or unlocked position, taken on line
4—4 Fig. 3.

Fig. 5 is an enlarged, fragmentary, top plan of the
front left corner of the base 28 of the ejectable seat,
showing the lower left leg restraining means A in its op-
erative position and, in dotted lines, in its inoperative or
normal position.

Fig. 6 is an enlarged, fragmentary, vertical, longitudi-
nal section of the lower left leg restraining means A,
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taken on line 6—6 Fig. 5 and also showing said lower
left leg restraining means in its operative position.

Fig. 7 is an enlarged, fragmentary, front elevation of
the three main components of the lower left leg restrain-
ing means A, showing the same (for purposes of illus-
tration) turned into a vertical plane and stretched out
into a straight line.

Fig. 8 is an enlarged, fragmentary and substantially
horizontal section showing the same lower left leg re-
straining members which are illustrated in Fig. 7 but
showing them in their inoperative or normal positions as
in Figs. 2 and 3. This section is taken along a line indi-
cated by line 8—8 Fig. 7.

Fig. 9 is a fragmentary, perspective view of the front,
left corner of a modified seat construction showing not
only the left leg guard 13 mounted direcily on the seat
11, but with also the lower left leg restraining means
Aa so mounted.

Fig. 10 is a fragmentary, perspective view of the front
left cormer of another modified seat construction also
showing not only the left leg guard 13, mounted directly
on the seat 11y, but with also the lower left leg restraining
means Ap so0 mounted.

The following description is directed specifically to the
exact construction of the forms of the invention shown
in the accompanying drawings, but it is to be understood
that the patent protection embraced by this patent in-
cludes any and all constructions which come within the
spirit of the invention, and, of course, within the scope
of the appended claims.

Figs. 1 to § inclusive

It is well known in the art that an aviator cannot bail
out of a very fast airplane but must be ejected therefrom.
Heretofore, such-ejection has usually been effected by
efecting the aviator’s seat, together with its occupant, up-
wardly against the force of gravity. 'The present inven-
tion can be used with such an upwardly ejectable aviator’s
seat, but it is more particularly advantageously employed
in an aviator’s seat 11 which is ejectable downwardly and
thereby gains an advantage of two G’s as compared to an
upwardly ejectable avistor’s seat. .

One of the main problems in downward ejection is to
prevent the aviator’s legs from suddenly flying upwardly,
relatively to his seat, and either fracturing his legs or at
least making him very uncomfortable. The present in-

. vention avoids this undesirable concomitant of down-

ward ejection by automatically partially wrapping a pair
of lower leg restraining means around the front of each
of the aviator’s legs, just above the feet, after he has
pulled back said feet into. thejr proper ejection position.

- His legs are then definitely and firmly prevented from
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upward movement relatively to the seat, but the aviator,
even when said leg restraining means are in operative
position, is at all times able to easily free himself from
lower said leg restraining means by merely thrusting his
feet forward, though this is usually effected automatically,
as will appear hereinafter.

It is to be understood that, prior to the ejection, the
aviator has strapped himself to the seat 1 and has har-
nessed himself to the parachute pack 12, his connection
with said seat being effected by the usual shoulder straps,
waist straps and crotch strap (not shown). However,
the ejection itself cannot occur until he has first swung
up the leg guards 13 and 13’ into the position of Fig. 1
and has then pulled up the ring trigger 14 that sets off the

- explosive charge which ejects the seat and its cccupant

down the inclined channel bars or guide rails 15, 15’, the
latter being secured to the body of the airplane in any
suitable manner, as for instance, by bracket plate 16 and
by other suitable securing members. After said seat 11
and its occupant have travelled downwardly for a certain
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fized length of time, ancther explosive charge automati-
cally releases him from the. five straps aforementioned,
and the seat 1§ is tlown by the slip stream of the airplane
sckwardly, thereby automatically releasing the lower leg
restraiming m2ans (A, A', As or Au), and then his para-
chute is pulled cut of the parachute pack 12 and opens up.
Tfe then ficats more or less gently to earth, suspended
from said parachute.
The seat 1% is provided with a subframe 17 in the

forward end of which is journaled a horizontal cross 10

shaft i8 to the opposite ends of which are secured the
leg guards 13, 13’ which latier, as aforementioned, must
be pulled up to the position of Fig. 1 before the seat
11 can be cjected. This is to cnsure that the aviator’s
knees will not be dangerously spread apart when the
eiection occurs, and operates to cock the firing mechanism
of the explosive charge which is adapted to affect the
ejection when the ring trigger 14 is pulled upwardly, in
the usual and well known manner.

Below the subframe 17 of the seat 1% is arranged a
base 29 having a hosizontal foot plate 19 which is adapted
to support the feet of the aviator. This base 2@ is
vertically adjustable, relatively to the seat 11 (by means
not shown), to enable the height of the seat 131 above
the foot plate 19 to be adjusted to the particular leg
length of the aviator occcupying the seat.

The two fromt corners of the base 29 extend upwardly
and in these upwardly extended portions is secured a
horizontal cross tube 21 by means of welding or other-
wise. The ends of this cross tube 21 extend out be-
yond the sides of the base 26 and have secured to their
outermost ends, by welding or otherwise, a pair of de-
taining sector plates 22, 22’ which lie in parallei, vertical,
longitudinal planes and extend forwardly and down-
wardly from the opposite ends of said cross tube 21,

Journaled on the opposite ends of said cross tube 21,
between the cuter faces of the base 28 and the inner
faces of the sector plates, 22, 227, is a pair of curvilinear
arms, 23, 23". Each of these arms is normally held
in its inoperative position (Figs. 2, 3 and §) by a com-
panion lock 24, 24', one of which is shown enlarged
in Fig. 4. BHach lock consists of an 8-shaped locking
lever 25, 25’ which is pivoted at 26, 26’ to a U-shaped
casing 27, 27/, that is secured by rivets 28 to the outer
longitudinal vertical faces of the front end of the base
28. The lower, horizontal web 38 ,38" of each casing
27, 27" acts as a stop to limit the downward movement
of the front end of its companion lever 25, 25" whose
upturned ends 3@, 29’ normally engage the front lower
corners of their companion arms 23, 23’, as shown by
the dotted lines in Fig. 4.

Confining our attention to the one lock 24 shown in
Fig. 4, the lever 2§ is held up in its locked position by a
bali 3% which in this position pushes up the front end
of the said lever 25 so that its upturned end 2% engages
the lower froat face of its companion arm 23. This ball
31 is secured to the lower front end of a flexible push-pull
wire 32 which is incased in a flexible, spiraily-wound tube
33. The lower front end of this tube is secured to a lip
34 which is bent outwardly at the rear end of the casing
27. From this lip 34 said flexible tube 33 extends longi-
tudinally and horizontally rearwardly and then curves up-
wardly and is secured at 35 to the subframe 17 of the
seat 11. The push-pull wire 32 in said flexible tube 33
is pivotally connected at 36 to a lug 37 which is secured
to the cross shaft 18.

When the two leg guards 13, 13’, are swung up from
their inoperative or normal position of Figs. 2, 3 and 8
to the operative position of Figs. 1, 3, 4, 5, and 6, the
ball 31 is pulled back to the position of Fig. 4, striking the
rear arm 38 of lever 25 and turning said lever ccunter-
clockwise to the position shown in full lines in Fig. 4.
This unlocks the arm 23 and, as far as this lock 24 is
concerned, allows the lower end of said arm 23 to swing
forwardly and upwardly under the influence of its come-
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panion torsion spring 4¢. Similarly, the lower end of
the other arm 23’ is independently urged forwardly and
upwardly by its companion torsion spring 48",

However, the unlocking of locks 24 and 24’ does not
necessarily allow the lower ends of their companion arms
23, 23’ to swing forwardly and upwardly fro their in-
operative or normal positions of Figs. 2, 3, and 8 to their
operative positions of Figs. 1, 3, 4, 5, and 6. This will
be subsequently explained.

Pivoted vertically at 41 and 41" on cross tube (see
particularly Fig. 5) are a pair of trip levers 42, 42" each
of which is adapted to be pressed rearwardly by one of
the feet of the aviator when his feet are in their proper
position for ejection, his feet being laterally guided by
the usual stirrups 43, 43'.

Confining cur attention for the present to the left trip
lever 42, it will be noted that this lever is urged forwardly
by a compression spring 44 which is interposed between
its rear face and the adjacent front face of the cross tube
%1 Pivoted at 45 to said trip lever 4% is a latch pin 46
that is slidably received within a suitable guide hole 47
that is drilled horizontally and laterally thru a vertical
buttress block 43 which latter is secured by welding or
otherwise to the inmer, vertical face of the web of the
companion left side member of the base 28.

When the arm 23 is in its downward inoperative posi-
tion, this latch pin 46 projects into a relatively large hole
3% which is drilled horizontally and transversely (but
eccentrically) into its companion arm 23. This prevents
said arm 23 from turning up to its operative position under
the influence of its torsion spring 40 until the trip lever
4% is tripped, but this turning up of said arm 23 is also
prevented by the lock 24 which has priority as far as
control is concerned. In other words, as long as the leg
guards 13, 13’ are in their rearward positions, the locks
24, 24’ prevent any freeing of their companion arms 23,
23 irrespective of whether or not the aviator accidentally
kicks one or both of the trip levers 42, 4. However,
when he is ready to be ejected and has puiled up the
leg guards 13, 13, then, as soon as he has moved his
feet backwardly in their stirrups 43; 43', to their proper
ejection position, his feet will push the trip levers 42,
42’ rearwardly and release their companion arms 23,
23’ and allow the latter to swing forwardly and upwardly
to their operative positions against stops 39, 39, It
should be noted that each irip lever 42, 42 conirols what
is in effect its own individual latch 51, 51’ so that, if he
fails to move one of his feet back to proper position, enly
the one leg will be broken.

Again confining ourselves to the left side of the eject-
able séat, it is to be noted that the distal end of arm 23
is pivoted to a link 52 whose distal end, in turn, is pivoted
to the inner end of a curvilinear restraining finger 53.
As seen in Fig. 5, the link 52 is resiliently urged in a
clockwise direction, relatively to its companion arm 23,
by a torsion spring 54, while, similarly, the resiraining
finger 83 is resiliently urged in a clockwise direction, rela-
tively to its companion link 52, by a torsion spring 55.
However, both of these springs, 54, 85 are rendered
ineffective so long as the distal end of their companion
restraining arm 53 is positioned behind its companion
sector 22, and this ineffectiveness continues as long as its
companion lock 24 is locked and its latch 51 is latched.

The unlocking of said lock 24 is effected by raising
the leg guards 13, 13’ while the unlatching of latch 51
is effected by the aviator’s pulling his left foot back-
wardly into proper ejection position, whereupon his heel
strikes the trip lever 42. This allows the lower end of the
arm 23 to move forwardly and upwardly under the in-
fiuence of its torsion spring 49, and this frees the distal
end of the companion restraining finger 53 from its com-
panion sector 22. This allows the two torsion springs
54, 55 to swing the link 52 and restraining finger 53 from
the dotted-line position of Fig. 5 to the full-line position
shown, This causes the restraining finger 53 to come
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into contact with the aviator’s leg 56, thereby partially
wrapping the arm 23, link 52 and restraining finger 53
around said aviator’s left leg 36.

It should be noted that the torsion spring 54 is much
stiffer than the torsion spring 55. The reason for this is
that if the restraining finger 53 should strike an obstruc-
tion, the spring 54 will be able to partially wind up the
lighter spring 55, and thereby free the restraining finger
from said obstruction.

One vital feature of our invention is that the axes of ]

the pivots between the arm 23 and link 52 and between
said link and the restraining finger 53 are inclined up-
wardly and forwardly when they are in operative posi-
tion. Because of this inclination, the leg restraining
means A is prevented from opening up as the. aviator’s
left leg 56 starts to move upwardly relatively to the seat
11 and then, when his foot comes into contact with the
lower face of any one of the three components of this
leg restraining means A, any further vertically upward
movement of his leg is positively prevented. Despite
the foregoing, however, he is able to free himself from
said leg restraining means A at any time he wishes to
do so by merely pushing his foot forward, thereby in-
stantly unwrapping said leg restraining means A from
his leg. In actual practice, this unwrapping is effected
automatically after the aviator and his seat 11 have been
ejected and after there is no longer a force ‘tending to
move his legs vertically upward relatively to the seat 11;
i. e., when the inertia of his body has been overcome and
he is travelling at the same speed as his seat.

Fig. 9

Fig. 9 shows a modified and very simple form of the
invention in which the left leg restraining means Asg is
mounted directly in the seat 11a instead of on the base
as in Figs. 1 to 8§ inclusive. In this modification of the
invention, the sector plate 22 is secured directly to the
left leg guard 13a and the rear end of the arm 23, of
the leg restraining means As is secured directly, by rivets
. 57, to the seat 1%a. If desired, both the cross shaft 18a

and said arm 23. may be connected with said seat 11a
in the general manner shown but located at a considerable
distance below the seat proper so as to bring the leg re-
straining means A into closer proximity to the upper part
of the aviator’s foot.

In this construction too, the trip lever 424 is provided
with a compression spring 44. but the latching means 51.
is much simpler, consisting merely of a longitudinal, semi-
cylindrical groove 58 formed on the under face of the
arim or extension 60 of the trip lever 424 and adapted
to receive the upper part of a ball 61 that is formed at
the distal end of the restraining finger 53a. This semi-
cylindrical groove 58 is so located that it does not come
in physical contact with said ball 61 until the sector plate
224 has been swung forwardly and downwardly to “un-
lock” the leg restraining means Aa. And at no time does
the end of the arm or extension 690 of the trip lever 42,
come into contact with the innmer vertical face of the
sector plate 22;.

Fig. 10

Fig. 10 shows another modified form of the invention
in which both the left leg guard 13p and the leg restrain-
ing means Ay are secured to the seat 11n. In this con-
struction, the “arm” 23p is of rectangular cross section,
and is received within the bore of a rectangular tube 62,
the latter being secured by welding or otherwise to the
seat 1in. This “arm” 23 is resiliently urged forward by
a compression spring 63 which is arranged within the rear
end of said rectangular tube 62.

The trip lever 42p is approximately of T-shape and is
pivoted at 64 to a lug 65 which extends horizontally
outward from the rectangular tube 62. The forward arm
66 of said T-shaped trip lever 42» is longitudinally slotted
at its frent end to receive a sector plate 225 that is se-
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6
cured to the hub of the left leg guard 13y, In the nor-
mal or inoperative position of the parts shown in Fig.
10, this sector plate restrains the trip lever 425 against
any partial rotation about its pivot 64, thereby locking
the left leg restraining mechanism Ap.

The rectangular tube 62 is provided on its vertical outer
Tace with a longitudinal slot 67 in which is adapted to slide
a pin 68 that projects horizontally outward from the “arm”
23p. Normally, the front face of this pin is in tight en-
gagement with the rear end of an upstanding lip 70 which
is formed by bending the rear end of the rear arm 71 ver-
tically upward. When the sector plate 22p has been
moved downwardly out of longitudinal slot in the front
end of the front arm 66 of trip lever 42y (by raising the
leg guard 13p), the lip 70, which has been bearing against
pin 68, continues to so bear and to hold the spring 63 in
compression and to hold the leg restraining means Ap in
its inoperative position as shown in full lines. However,
when the aviator pulls back his left foot into proper ejec-
tion position, his heel strikes the trip lever 425 and this
moves its lip 70 outwardly thereby allowing the compres-
sion spring 63 to resiliently push forwardly all three mem-
bers of the leg restraining means Ay, which, because of
the torsion springs 54n, 55s, on their pivots, is caused to
move to its operative position shown by the dotted lines.
1t should be noted that the trip lever 425 does not require a
spring to resiliently urge it forwardly as in Figs. 1 to 9 in-
clusive. Instead, said trip lever is mechanically held in its
forward position by the sector plate 22y until the left knee
guard 13y is manually moved forwardly into operative
position by the aviator.

We claim:

1. An aviator ejector of the character described com-
prising an ejectable seat: and a restraining finger pivotally
connected with said seat on a pivot which is inclined up-
wardly ‘and forwardly, said restraining finger being ar-
ranged to swing against one of the legs of the seated
aviator.

2. As in claim 1 with resilient means for swinging said
finger against one of the legs of the seated aviator.

3. An aviator ejector of the character described com-
prising an ejectable seat; a link pivotally connected with
said seat on an axis which is inclined upwardly and for-
wardly, and a restraining finger pivoted to the distal end
of said link.

4. As in claim 3 with the pivotal connection between
the finger and the link also inclined upwardly and for-
wardly.

5. As.in claim 3 with resilient means interposed be-
tween the seat and the link and between the link and the
finger, and arranged to resiliently wrap said link and said
finger arcund one of the legs of the seated aviator.

6. As in claim 1 with a stirrup connected with the seat
and arranged to guide one of the aviator’s feet into proper
lateral position for ejection.

7. An aviator ejector of the character described com-
prising an ejectable seat; an arm connected with said seat;

-and a restraining finger pivotally connected with the dis-
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tal end of said arm on an axis which is inclined upwardly
and forwardly. :

8. As in claim 7 with means for moving the arm rela-
tively to the seat from a folded inoperative to an unfolded,
operative position.

9. As in claim 7 with the arm pivotally connected with
the seat so that its distal end moves in a vertical plane.

10.. As in claim 7 with the arm pivotally connected with
the seat so that its distal end is resiliently moved in a ver-
tical plane from a folded, inoperative to an unfolded,
operative position.

11. Asin claim 1 with resilient means for swinging the
finger against one of the legs of the seated aviator and
also with releasable means for holding the finger in its
folded-up, inoperative position.

12. As in claim 1 with resilient means for swinging the
finger into operative position against one of the legs of
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the seated aviator and also with a leg guard movably con-
nected with the seat and arranged, when in its inoperative
position, to hold said finger in its folded-up, inoperative
position.

13. An aviator ejector of the character described com-
prising an ejectable seat; a heel piate movably connected
with said seat; a restraining finger pivotally connected with
said seat on an axis which is inclined upwardly and for-
wardly; and unlatching means interposed between said
heel plate and said restraining finger.

“14. As in claim 13 with resilient means for urging said
heel plate toward its inoperative, latched position.

15. An aviator ejector of the character described com-
prising an ejectable seat; a leg guard movably connected
with said seat; a restraining finger pivotally connected
with said seat on an axis which is inclined upwardiy and
forwardly; and unlocking means interposed between said
leg guard and said restraining finger.

"16. As in claim 15 with a heel plate movably connected
with the seat and alse with unlatching means interposed
between said heel plate and said finger.

17. An aviator ejector of the character described com-
prising an ejectable seat; a leg guard movably connected
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with said seat and having an inoperative and an operative
position; an arm pivotally connected with said seat and
having an inoperative and an operative position; means
interposed between said arm and said leg guard whereby
said arm is held in its inoperative position as long as said
leg guard is in its inoperative position; a trip lever; a latch
operatively connected with said trip lever and arranged
to hold the arm in its inoperative position even when the
leg guard has been moved to its operative position; and
a restraining finger movably connected with said arm.

18. As in claim 17 with the restraining finger pivotally
connected to the arm on an axis which is inclined up-
wardly and forwardly.

19. As in claim 17 with resilient means urging the arm
toward its operative position.

References Cited in the file of this patent
UNITED STATES PATENTS

2,699,305 TUIDEL v oo m e e Jan. 11, 1955
FOREIGN PATENTS
. 704,332  Great Britain .- Feb. 17, 1954



