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Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in ltalfcs indicates the additions
made by reissue. . .

This invention relates to aircraft personnel safety belt
devices, and more particularly to novel automatic release
arrangements for such safety belts when used in con-
junction with aircraft crewmen seats of the emergency
ejection types. :

Tt is a primary object of the present invention to provide
an improved safety belt release mechanism which operates
automatically incidental to operation of the seat ejection
mechanism, but in time-delayed relation thereto so that
the crewman is held by the safety belt in proper attitude
during the seat ejection operation, but immediately there-
after released from the seat assembly for free .para-
chuting to the ground. . )

» Another object of the invention is to provide an im-
‘proved safety belt release control mechanism as afore-
said, which employs a minimam of relatively simple
and fool-proof components, and which avoids undue

" complication of the crewman accessory equipment, and

-s sure in operation and relatively inexpensive to fabricate

.~and install.

““Other objects and advantages of the invention will
appear from the specification “hereinafter.

In the drawing: . .

» " Fig. 1 is a diagrammatic side elevation of an aircraft
ejection seat and safety belt arrangement embodying a
seat catapult and belt release control mechanism of the
present invention;

Fig. 2 is an enlarged sectional view of a time delay
control component of the mechanism of Fig. 1;

Fig. 3 is a fragmentary longitudinal sectional view, on
an enlarged scale, through a standard type safety belt
latch device which has been modified for use in con-
junction with the present invention, the latch mechanism
being illustrated therein in its closed condition; and

Fig. 4 is a view corresponding to Fig. 3, but showing
the latch mechanism in open condition.

The invention contemplates generally the provision, in
combination with any suitable type seat ejection catapult
mechanism and "any suitable safety belt catch release
mechanism, of a control device which is automatically
responsive to actuation of the seat catapult mechanism,
in time-delayed relation thereto, for causing release of
the safety belt latch. Thus, in event of an emergency
requiring ejection of the crewman from the aircraft,
it is only necessary for the crewman to operate his
normal ejection controls, whereupon the seat (with the

crewman strapped therein) will be ejected from the air-
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suitable type and does not comprise per se invention
as discussed .in this disclosure. - The crewman safety
belt is illustrated at 20 as comprising two safety belt
portions arranged to be latched together at any convenient
point, such as in the lap of the crewman or at one side
thereof by means of a suitable “buckle” or latch device
as indicated at 22 in Fig. 1. Such latch device is of
course arranged to be operable manually by. the crewman
incidental to getting into and out of the aircraft in nor-
mal fashion. However, under emergency conditions re-
quiring ejection of the crewman from the aircraft in
accord with the present .invention, the latch device 22
will incorporate an automatic actuation arrangement, a
suitable latch device for these purposes being illustrated
il.} Figs. 3 and 4, and being explained in detail herein-
after. . L

The seat jettison control arrangement may be of any
desired type, but as shown in Fig. 1 for examer may
conveniently include an emergency handle as il ustrated
at 25 disposed within convenient reach of the crewman
and connected to a pull cord 26 for actuation of the
firing pin 27 of an “initiator” designated '28. This
initiator device includes a powder charge confined within
a pressure casing and fired by a detonator cap 29 in
response to action thereon by the firing pin. ¢ pres-
sure impulse developed by firing of the powder charge
is piped through a conduit 32, one branch of which leads
as indicated at 34 to the firing capsule device 18 for
operation of the seat catapult. Another branch portion
36 of the conduit 32 leads into another firing capsule

_device which is illustrated as having a pressure chamber
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craft, following which the safety belt will be automati- -

cally released without further attention by the crewman
so that he will be freed from attachment to the seat
and its appurtenances.

“To further illustrate one possible exemplification of
the control arrangement of the invention, the latter is
illustrated in the drawings herewith in conjunction with
a crewman seat which is designated by the numeral 10
in Fig. 1. The seat catapult mechanism is illustrated to
comprise a catapult cylinder 12 carrying a propeliant
charge as indicated at 14 for actuation of the ejection
piston rod 16 connecting to the seat structure. The
firing capsule for igniting the catapult charge is indi-
cated at 18; and it is to be understood that the catapult
and firing charge arrangement therefor may be of any
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38. Fig. 2 illustrates in more detail a form of firing
capsule device such as is suitable for use as indicated at 18
and 38; the device including a flexible diaphragm 39
carrying a firing pin 40 so arranged that whenever a pres-
sure blast enters the chamber the firing pin is driven to
actuate the detonator 42 of a powder charge 44. In the
case of the capsule 38 the powder charge is of relatively
slow burning characteristics, whereby to provide a gas
pressure blast delivered through a conduit 46 leading into
connection with the gas pressure inlet nipple 48 (Figs.
3-4) of the safety belt latch automatic control mechanism.

The control components referred to hereinabove are
so selected and relatively arranged that whenever the con-
trol handle 25 is pulled the initiator blast delivered to
the condut 32 acts simultaneously against the diaphragms
in the firing.capsules 18—38, but the propellant charge in
the capsule 18 is selected so as to act much more rapidly.
than the propellant charge in the capsule 38 so that the
seat catapult power mechanism operates to cause the
crewman and seat to be ejected as a unit from the aircraft
prior to development of safety belt release actuating pres-
sures by the capsule 38. Thus, the capsule 38 will be
selected and arranged to operate in time-delay relation
to operation of the seat catapult; it being understood that
this time-delay operating relation may be easily pro-
vided for simply by proper selection of the propeliant
charges for the respective capsules.

A suitable safety belt latch arrangement for use in con-
junction with the present invention is illustrated in Figs. 3
and 4. In this case the metal bail permanently connecting
to one strand of the web belt per se is illustrated at 50
as being provided with an eye shaped end portion 52
adapted to slip-fit downwardly around a latching post 54
comprising an upwardly extending integral portion of the
latch base plate 56. At its opposite end the plate 56 in-
cludes a belt attachment eye portion 58 for permanent
connection to the other web belt element of the safety
belt assembly. Thus, when the bail portion 52 is in
hooked position upon the post 54, as shown in Fig. 3,
the safety belt is in operative condition for holding the
crewman in his seat. To maintain the bail portion 52
against accidental displacement from the post 54, the.
latch base includes an overhanging head portion 60 as
an integral part of its construction, for cooperation with
an extensible-retractable cam element 62.

The cam element is shaped to include a lower upwardly
inclined cam end portion 64 and an upper forwardly ex-
tending hook portion 66 arranged in spaced relation so as
to define therebetween a passageway for. slip-fitting re-
ception of the bail 52. Furthermore, the forward nose




23,081

3

end portion of the overhanging head 60 is disposed in
suitaglc;r spaced relation to the post member 54 so as to
provide therebetween a suitable passageway for slip-fitting
reception of the bail member 52. However, whenever

the cam member 62 is disposed in its forward or extended -

-position as shown in Fig. 3, the hook portion 66 is there-

y extended into the space between the post 54 and the
nose portion of the head member 60, so as to block any
pasage of the bail 52 through the passageway. Thus, it
will be appreciated that whenever the bail 52 is in hooked
position around the post 54 and the cam member 62 is in
its extended position, as shown in Fig. 3, the bail will
‘be thereby locked in holding position.  However, when
the cam member 62 is retracted as to the position thereof
shown in Fig. 4, the hook portion 66 thereof is thereby
retracted so as to open the pasageway to permit the bail
portion 52 to slide off the post §4. “Coincident with such
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retraction movements of the cam.member 62, the cam -

portion 64 thereof will operate to lift the bail member
52 out of hooked engagement upon the post 54, - .
To control movement of the locking cam element 62,

the latter is provided with a rearwardly extending stub.

shaft 70 which is headed as indicated at 72 and arranged
to be controlled by a piston 74. The piston 74 slides
within a cylinder-bored portion 75 of the base element
56, and a coil spring 76 is disposed between the head
72 and the piston 74 for purposes to be explained here-
inafter. A thimble piston 78 bored to slidably accommo-
date the stub shaft 70 is also disposed within the cylinder
portion 75 ahead of the piston 74, and the piston parts
are so shaped as to normally provide a passageway there-
between in open communication with a pressure inlet
port 79 through the cylinder wall. The port 79 in turn
communicates with a passageway 80 formed within the
base plate structure and which in turn communicates
through a cylinder wall port 81 with a drilled passageway
system 8284 extending through the end plug 86 of
the cylinder compartment and through the pressure sup-
ply conduit connection nipple 48, .

Thus, it will be appreciated that upon conveyance of
pressure from the capsule 38 through the conduit 46 and
into the nipple 48, the pressure will be immediately trans-
mitted through the inner port and conduit system 79, 80,
81, 82, 84, into the space behind the piston 74, thus tend-
ing to drive the latter to move toward the left as viewed
in Fig. 3 against the force of the spring 76. This move-
ment of the piston 74 first causes the piston 74 to uncover
a series of lock balls 87 which normally reside in. register-
ing recesses drilled in the piston 78 and the stub shaft
70 tespectively for holding them in assembled relation.
When the balis are uncovered they fall out of place and
thus release the stub shaft from the piston 78 so that the
cam element 62 will thereupon be withdrawn to the
retracted position thereof shown in Fig. 4. Thus, the bail
52 is released and cammed upwardly out of engagement
with the locking post 54.

Provision for normal manual control of the latching

- mechanism is by means of handle 88 arranged to pivot
about the axis of a segment gear 89 which is thereby
rotatable in clockwise direction, as viewed in Figs. 3 and
4, to engage with a rack portion 90 formed integral with
the piston member 78. Thus, upon lifting the left hand
end portion of the handle 88, the latter is caused to
pivot upwardly and over so as to rotate the gear 89 to
drive the rack 90 toward the left as viewed in the drawing,
thereby forcing the piston 78 to move toward the left
in pressure bearing relation against the piston 74. This
causes the piston 74 to be displaced toward the left and
to pressure the cam element 62 to move toward the left
to unlocking position, as. shown in Fig. 4. Reverse
movement of the handle 88 will cause the rack to be
driven to the right so as to return the cam element 62
to the extended or locking position as illustrated in
Fig. 3. To prevent unintended operation of the belt re-
lease handle 88, a locking pin 91 is provided and ar-
ranged so that it must necessarily be withdrawn before
the handle 88 may be lifted; and to prevent unintended
movements: of the latch control rack member a click
stop device is preferably employed as indicated at 92;
a leaf spring 93 being provided to normally maintain
the click stop 92 in holding position.

Whereas, the invention has been illustrated and de-
scribed in detail in conjunction with the specific belt
latch device of Figs. 3 and 4, it is to be understood that
the invention is not limited thereto bit that any other
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suitable form of latch device may be readily arranged
to be used in accord with the present invention. For ex-
ample, in lieu of the gap pressure actuated control sys-
tem disclosed and described, any other suitable gas or hy-
draulic or mechanical or electrical control system or the
like could be employed and arranged to achieve the time-
delayed operation of the safety belt release mechanism;
functioning automatically incidental to jettisoning of the
seat as explained hereinabove:

I claim:

1. In combination, an aircraft ejection seat arranged
to be jettisoned from an aircraft, seat catapult power sup-
ply means coupled to said seat for ejecting the latter from
an aircraft, mechanically triggered control means for said
catapult power supply means, a crewman safety belt car-
ried by said seat and comprising components arranged to
be interconnected for holding a crewman in said seat by
means of a releasable latch device, said latch device in-
cluding a release mechanism, a gas pressure responsive
control for said release device, and a manual control oper-
able to simultaneously initiate actuation of said catapult
trigger control and said belt release control mechanisms,
the control for said belt release including means wheréby
it is operable in time-delayed relation to said catapuit

control to forestall release of said seat belt latch until

some predetermined time subsequent to actuation of said

_seat catapult,

2. In combination, an aircraft ejection seat arranged
to be jettisoned from an aircraft, catapult means coupled
to said seat for ejecting the latter from an aircraft, con-
trol means for actuating said catapult means, a crewman
safety belt device carried by said seat and including a re-
leasable latch device, said latch device including a gas
pressure responsive control mechanism, and a manual
control device operable to actuate a pyrotechnic gas pres-
sure generator to simultaneously initiate actuation of said
control Emechanisms] mechanism and said control means
the control mechanism of said belt latch [rclease] device
having means whereby it is [slow] delayed in operative
relation to the catapult control means to withhold re-
lease of said seat belt latch device until subsequent to
actuation of said seat catapult means. .

3. In combination, an aircraft ejection seat arranged
to be jettisoned from “an aircraft, seat catapult gas pres-
sure power supply means coupled to said seat for ejecting
the latter from an aircraft, gas pressure-responsive con-
trol device for actuating said catapult power supply
means, a crewman safety belt device carried by said seat
and comprising components arranged to be intercon-
nected for holding a crewman in said seat by means of
a releasable latch device, said latch device including a
release control device, a pressure-responsive control
mechanism in connection with said release control device,
and a manually. controllable initiator device operable to
generate gas pressure forces applied simultaneously. to
Initiate actuation of said control devices, the control de-
vice of said belt latch release including time-delay means

- operable to withhold release of said seat belt latch until
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subsequent to ejection of said seat from said aircraft. .
4. In combination, an aircraft ejection seat arranged

‘to be jettisoned from an aircraft, seat ejection power

means coupled to said seat, gas pressure responsive con-
trol means for said ejection power means, a releasable
safety belt device carried by said seat and comprising
components arranged to be interconnected for holding a
crewman in said seat, gas pressure responsive. control
mechanism in connection with said belt release device,
and an initiator operable to deliver gas under pressure
to said control devices, the control mechanism of said belt
release device including time-delay means operable to
forestall release of said seat belt until some predeter-
mined time subsequent to actuation of said seat ejection
means. . . .

5. In combination, an aircraft ejection seat arranged
to be jettisoned from an aircraft, seat catapult power sup-
ply means coupled to said seat for ejecting the latter from
an aircraft, gas pressure responsive control means for
said catapult power supply means, a crewman safety belt
carried by said seat and comprising components arranged
to be interconnected for holding a crewman in said seat
by means of a releasable latch device, said latch device
including a release mechanism, a mechanically trigeered
control for said release mechanism [device] and a manual
control operable to simultaneously initiate actuation of
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said catapult control means and belt release control
mechanism [mechanisms]}. /

6. In combination, an aircraft ejection seat arranged
to be jettisoned from an aircraft, seat catapult power sup-
ply means coupled to said seat for ejecting the latter from
an aircraft, gas pressure responsive control means for
said catapult power supply means, a crewman safety belt
carried by said seat and comprising components arranged
to be interconnected for holding a crewman in said seat
by means of a releasable latch device, said latch device
including a release mechanism, a mechanically triggered
control for said release device, and a manual control
operable to simultaneously initiate actuation of said
catapult and belt release control mechanisms, the control
for said belt release including means operable in time-
delayed relation to said catapult control to forestall re-
lease of said seat belt latch until some predetermined
time subsequent to actuation of said seat catapult.

7. A safety belt adapted to hold an occupant in an
aircraft seat, said belt comprising strap means and an
associated latch mechanism, said latch mechanism being
adapted to releasably secure said belt in occupant hold-
ing relation, said latch mechanism including coacting latch
elements engaging said strap means, actuating means for

10

6

ciated latch mechanism, said latch mechanism being
adapted to releasably secure said belt in occupant hold-
ing relation, said latch mechanism including coacting
latch elements engaging said strap means, and actuating
means for said latch mechanism comprising fluid. pres-
sure responsive means having a portion thereof connected
to one of said latch elements and movable in response to
changing fluid pressure thereon under manual control.
9. A safety belt for holding an occupant in an aircraft
seat and adapted to release the occupant from the seat

automatically in response to actuation of a manually con-
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said latch mechanism comprising a cylinder, a piston in .2b

said cylinder and connected to one of said latch elements,
gas pressure supply means connected to said cylinder, and
a manually operable member controlling supply of gas
under pressure to said cylinder.

8. A safety belt adapted to hold an occupant in an_air-
craft seat, said belt comprising strap means and an asso-
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trolled fluid pressure supply means connected thereto;
said safety belt comprising, strap means and an associ-
ated latch mechanism, said latch mechanism being adapt-
ed to releasably secure said belt in occupant holding re-

-lation to the seat and including coacting latch elements

engaging said strap means, and fluid pressure responsive
latch meckanism release means having a portion thereof
connected to one of said latch elements and movable in
response to fluid pressure changes thereon.
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