United States Patent 119

g 3,872,770

McGuire [45] Mar. 25, 1975
[54) ARMING SYSTEM SAFETY DEVICE 3,703,844  11/1972  Bleikamp, Jr...cocoocrrnecerenn. 89/1.5D
{751 Inventor: Charles H. McGuire, Scottsdale, . .
Ariz. Primary Examiner—Samuel W. Engle
_ ) Attorney, Agent, or Firm—Vincent J. Rauner; Maurice
[73] Assignee: Motorola, Inc., Franklin Park, Il J. Jones, Jr.; M. David Shapiro
[22] Filed: Apr. 9, 1973
[21] Appl. No.: 349,521 (57] ABSTRACT
An arming system safety device for a multiple mount-
ing bracket airborne weapon for preventing the arm-
[g%] fSCCllBgz(/illiolz ing of the weapon until complete disengagement of all
:[58] FITle fSh """"" 8 915R15D 102/81.2 mounting brackets has been achieved includes an arm--
(58] Field of Search........ /15 R, 102 /8,3 34 816 ing lanyard retaining member slidably engaging the
LA mounting brackets, the retaining member being held
1 . in a first position by the mounting brackets and the
(36} References Cited ejector hooks of an aircraft for retaining the arming
UNITED STATES PATENTS lanyard in a safe position and moving to a release posi-
3,326,083 6/1967  JOhnSon........ceccevvevvrennns 89/1.5D tion when all brackets have been completely released.
3492911 2/1970  Adams.............. 89/1.5D

3,575,084 4/1970 Glendennine

89/1.5 D

8 Claims, 7 Drawing Figures




PATENTEDMAR2 51975 3.872.770
SIEET 1 OF 2




PATENTEDHAR251975 3.872.770
SHEET 2 OF 2




3,872,770

1
ARMING SYSTEM SAFETY DEVICE

BACKGROUND

1. Field of Invention

This invention relates generally to arming devices for
weapons and more particularly to a safety device for
preventing premature arming of the weapon before the
weapon has been completely released from the aircraft.

2. Prior Art

Airborne free fall weapons such as bombs have fuzes
that must be maintained in a safe condition until the
weapon is launched from the aircraft. The arming func-
tion in most weapons is provided by an arming lanyard,
one end of which is connected to the fuze and the other
end of which is connected to the aircraft. When the
weapon is released from the aircraft, the lanyard is
pulled free from the fuze to permit the fuze to start the
arming sequence.

Whereas this technique provides a way to achieve
arming of the weapon, the prior art system does not in-
sure that the weapon is initiated only after it has been
completely released by the aircraft. For example, if one
of the aircraft ejector hooks malfunctions or is dam-
aged, and does not release the weapon, the weapon can
swing down sufficiently when released by the other
ejector hooks to allow the arming sequence of the
weapon to start even though the weapon is still at-
tached to the aircraft.

SUMMARY

It is an object of the present invention to provide a
safety device for a lanyard arming system for an air-
borne free fall weapon that prevents the arming se-
quence of the weapon to begin unless the weapon is
completely released by the aircraft.

It is a further object of this invention to provide an
arming system safety device that permits safe handling
of the weapon on the ground and during aircraft load-
ing operations.

In accordance with a preferred embodiment of the
invention, a retaining member is placed between the
mounting brackets and held in a first position by the
mounting brackets and the ejector hooks of the aircraft
for retaining the arming lanyard and preventing with-
drawal thereof. After all of the mounting brackets have
been released, the retaining member is free to move to
a second position for releasing the arming lanyard to
allow the arming lanyard to be withdrawn. If any one
of the mounting brackets has not been released, the re-
taining member is held in the retaining position to pre-
vent withdrawal of the arming lanyard. A safing pin is
provided to retain the retaining member in the first or
safety position during ground handling prior to installa-
tion on the aircraft.

DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 1 is a perspective drawing of one embodiment
of the arming system safety device according to the in-
vention shown with the safing pin in place to allow han-
dling of the weapon durmg ground operations;

FIG. 2 is a perspective view of the safety device ac-
cording to the invention shown with the safing pin with-
drawn and the safety device partially disengaged from
the mounting brackets after the mounting brackets
have been released,;
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FIG. 3 is a perspective view of the device of FIGS. 1
and 2 shown after complete withdrawal of the arming
lanyard;

FIG. 4 is a perspective view of another embodiment
of the safety device according to the invention shown
with the safing pin in place for ground handling;

FIG. 4a is an exploded perspective view of a portion
of the slidable plates shown in FIG. 4, and shows the
keyhole shaped lockmg holes;

FIG. 5 is a side view of a weapon employing the
safety device of FIG. 4, simplified for clarity, mounted
to an aircraft showing the retention of the safety device
of the invention in the first retaining position by the air-
craft ejector hooks; and

FIG. 6 shows the position of the safety device of the
instant invention after the weapon has been completely
released and the lanyard initiated.

DETAILED DESCRIPTION

Referring to FIG. 1, there is shown a portion of a
weapon 10 having a pair of mounting brackets 12 and
14 for engagement by the ejector hooks of an aircraft.
According to a first embodiment of the invention, an
clonated retaining member 16, formed from stiff wire,
is placed over the mounting brackets 12 and 14. The
ends 18 and 20 of the retaining member 16 define
openings for receiving the brackets 12 and 14, respec-
tively. A finger member 22 extends along the longitudi-
nal axis of the retaining member 16 partially into the
opening defined by the end 18. When the retaining
member 16 is in place on the weapon 18, the finger
member 22 extends through an opening defined by the
bracket 12. The finger member 22 has an opening in
the end thereof for receiving a safing pin 24 which pre-
vents withdrawal of the finger member 22 from the
opening in the bracket 12. An arming lanyard 26 has
one end attached to the retaining member 16 at a point
near the end 18 and another end connected to a fuze
(not shown) within the weapon 10. Another lanyard 28
is attached to the member 16 near the end 20 and to
the aircraft which carries the weapon. In this embodi-
ment, the retaining member 16 is formed from a stiff
wire, however, it should be noted that the member 16
may be formed of any suitable .material, including
stamped sheet metal, and still fall within the scope of
the invention.

The opening defined by the end 18 is dimensioned to
allow the retaining member 16 to move along its longi-
tudinal axis to follow the finger member 22 to be re-
moved from the opening in the bracket 12 only if the
safing pin 24 has been removed. The opening defined
by the end 20 is dimensioned to receive the mounting
bracket 14, however, the size of the opening is selected
to restrict movement of the retaining member 16 to
prevent the finger member 22 from being withdrawn
from the opening in the bracket 12 when the bracket
14 is received by the opening in end 20.

"When the weapon 10 is loaded onto an aircraft, the
brackets 12 and 14 are engaged by the ejector hooks
on a bomb rack of the aircraft. After the weapon 10 has
been attached to the aircraft, the safing pin 24 is re-
moved and the member 16 is retained in place by the
brackets 12 and 14 and by the aircraft ejector hooks
(not shown). When the weapon 10 has been released
by the aircraft, as shown in FIG. 2, the end 20 is disen-
gaged from the bracket 14 by the lanyard 28. The end
18, however, is temporarily held in engagement with
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the bracket 12 by the finger member 22. As the weapon
continues to fall, the member 16 is pulled back by the
lanyard 28 to bring the finger member 22 out of the
opening in the bracket 12, thereby disengaging the
member 16 from the bracket 12. After the member 16
has been completely disengaged from the weapon, the
lanyard 26 can be withdrawn from the weapon 10 by
means of the lanyard 28 and the member 16. FIG. 3
shows the member 16 completely disengaged from the
weapon 10 and the lanyard 26 completely withdrawn.

Should either of the ejector hooks fail to release, the
member 16 will remain in engagement with at least one
of the brackets 12 and 14, thereby preventing the with-
drawal of the lanyard 26. For example, if the ejector
hook engaging the bracket 12 fails to release after the
ejector hook engaging the bracket 14 has released, the
member 16 will be held in place by the ejector hook en-
gaging the bracket 12 and the member 16 will assume
a position similar to the position shown in FIG. 2. In
this event, the end 20 will swing clear of the bracket 14,
however, since the end 18 will be held in place by the
malfunctioning ejector hook, and since the lanyard 26
is connected to a point near the end 18, the movement
of the end 20 will result in insufficient movement at the
point of attachment of the lanyard 26 to the member
16 to allow withdrawal of the lanyard 26. Should the
ejector hook engaging the bracket 14 malfunction after
proper operation of the hook engaging the bracket 12,
the end 20 will be held in position by the ejector hook
engaging the bracket 14 and the member 16 will re-
main in a position similar to the position shown in FIG.
1. Because the opening in the end 20 is dimensioned to
prevent the withdrawal of the finger member 22 from
the bracket 12 when the bracket 14 is received by the

opening in the end 20, retaining the end 20 over the -

bracket 14 maintains the end 18 captive over the
bracket 12, thereby preventing withdrawal of the lan-
yard 26 until both brackets 12 and 14 are released by
their respective ejector hooks.

Referring to FIGS. 4 and 4a. there is shown another
embodiment of the arming system safety device ac-
cording to the invention. Components of FIGS. 4, 5 and
6 that are similar to respective components in FIGS. 1,
2 and 3 are indicated by similar numeric designations
having a suffix added thereto. In FIG. 4, the weapon
10a is mounted to an aircraft by means of the mounting
brackets 12a and 14a. The arming system safety device
comprises a stationary mounting plate 30 connected to
the weapon 10a by means of a mounting screw 32. A
sliding plate 34 is slidably mounted to the weapon 10q,
also by means of the mounting screw 32. A pair of arm-
ing lanyards 36 and 38 are connected to the slidable
plate 34 by means of the screw 40 and passed through
openings 41-44 in the plates 30 and 34 and are con-
nected to a pair of fuzes (not shown) within the weapon
10a. A pair of draw rings 46 and 48 are connected to
a pair of lines, in this embodiment, retaining wires 50
and 52, respectively. Although two lines are shown in
this embodiment, any number may be used and still fall
within the scope of the invention. The retaining wires
50 and 52 pass through openings 54, 56 and 58, 60, re-
spectively, in the plates 30 and 34. The openings 54
and 58 in the plate 34 are keyhole shaped, as shown in
FIG. 4a, and each has a large opening at one end and
a relatively narrow opening at the other. The retaining
wires 50 and 52 each have an enlargement at one end,
in this embodiment beads 62 and 64 shown in FIG. 6.
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The openings 54, 58 and the beads 62, 64 are dimen-
sioned such that the beads can pass through the larger
ends of the openings 54, 58, but not through the small
ends thereof. The openings 56 and 60 are sufficiently
large to allow passage of the beads 62 and 64.

In this embodiment, the retaining wires 50, 52 and
the arming lanyards 36, 38 are separate wires, but it
should be noted that the retaining wires 50, 52 can
serve a dual purpose and operate as retaining wires and
arming lanyards simultaneously and still fall within the
scope of the invention.

The mounting plate 30 has a pair of tabs 66 and 68
having openings therein for receiving the safing pin
24a. The safing pin cannot be withdrawn until the ejec-
tor hooks engage the protrusions 80 and 82. This en-
gagement moves plate 34 forward allowing the safing
pin to be withdrawn. The slidable plate 34 has a pair of
retaining hooks 70 and 72 which engage the safing pin
24a to maintain the slidable plate in a first safety posi-
tion wherein the narrow portions of the keyhole open-
ings 54, 58 are coincident with the openings 56, 60 to
prevent withdrawal of the retaining wires 50, 52. A re-
silient biasing means, in this embodiment a spring 74 is
connected to the tabs 66, 68 and engages a pair of tabs
76, 78 of the slidable plate 34. The spring 74 exerts a
biasing pressure on the tabs 76, 78 to cause the slidable
plate 34 to move to a second position. In the second po-
sition, the large ends of the openings 54, 58 are in line
with the openings 56, 60, respectively, to allow the
beads 62, 64 to pass therethrough, thereby allowing the
lanyards 36, 38 to be withdrawn.

The slidable plate 34 has a pair of protrusions 80 and
82, as shown in FIG. 5, each of which extends upward
from the plate 34 and partially into the opening in one
of the brackets 122 and 14q, respectively. FIG. § shows
the weapon 10¢ mounted to a bomb rack 84 of an air-
craft by means of ejector hooks 86 and 88. The em-
bodiment shown in FIG. 5§ has been simplified to more
clearly show the engagement of the safety device by the
ejector hooks 86 and 88. The ejector hooks 86, 88 pass
through the mounting brackets 12a, 14a, respectively,
thereby holding the weapon 10a in place. The ejector
hooks 86, 88 also engage the protrusions 80, 82 and
maintain the plate 34 in the first or safety position. and
allow withdrawal of the safing pin 24a4. When the
weapon 10q is dropped, the ejector hooks 86, 88 re-
tract to release the weapon and are disengaged from
the brackets 12a, 14¢ and the protrusions 80, 82, re-
spectively. After the weapon has been completely re-
leased, the slidable plate 34 is urged toward the second
position by the spring 74 of FIG. 4, which exerts pres-
sure on the tabs 76 and 78. Spring 74 is shown schemat-
ically as spring 74a in FIG. 5, and any stored energy de-
vice (pneumatic, hydraulic, etc.) may be employed to
urge the plate 34 to its second position.

When the plate 34 is in its second position, the retain-
ing wires 50, 52 may be withdrawn by means of the
rings 46, 48, which are attached to the aircraft. Should
either of the ejector hooks 86, 88 fail to retract prop-
erly, the sliding plate 34 will be maintained in the first
or safety position by the unretracted hook which re-
mains in engagement with one of the protrusions 80
and 82. The aforementioned action prevents the
weapon 10a trom being armed in the event of tailure of
one of the ejector hooks. Should an ¢jector hook tail,
the weapon 10a can be easily removed from the air-
craft, upon landing, by replacing the safing pin 24« into
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the tabs 66, 68, and by manually removing the weapon
from the aircraft rack.

FIG. 6 shows the position of the slidable plate 34
after the weapon 10a has been dropped. In the afore-
mentioned figure the slidable plate 34 has been urged
towards its second position by the spring 74 to allow
the large ends of the keyhole openings 54, 58 to line up
with the openings 56, 60. The retaining wires 50, 52 are
shown in their withdrawn position, and the lanyards 36,
38 are shown being withdrawn from the fuzes within
the weapon 10a by the draw rings 46, 48. Upon com-
plete withdrawal of the lanyards 36, 38 from the
weapon, the lanyards will pass through the draw rings
as the weapon drops away from the aircraft. In the
event that separate lanyards 36, 38 passing through the
draw rings 46, 48 are not used, the lanyards can be at-
tached to the retaining wires 50, 52 at a point near the
beads 62, 64 to be withdrawn by the retaining wires
upon release of the weapon.

In summary, the structure of the present invention
provides a simple and reliable means for preventing the
unintentional arming of an airborne weapon. The
safety device according to the instant invention is par-
ticularly useful in the “‘one hook™ or “one lug” case
wherein one of the ejector hooks of the aircraft has not
completely disengaged the weapon. The instant inven-
tion provides positive safety in the ‘“‘one hook” case by
preventing the arming of the weapon should a *“one
hook ™ situation occur, a feature not provided by other
lanyard arming systems. Although two specific embodi-
ments of the invention have been shown to illustrate
the general principles of the invention, it is to be under-
stood that any embodiment employing these general
principles falls within the scope and spirit of the inven-
tion.

I claim:

1. An arming system safety device for an airborne
weapon having a plurality of mounting brackets en-
gageable by a plurality of ejector hooks of an aircraft
and a fuze that is activated by an arming lanyard which
is withdrawn upon release of the weapon, comprising,
retaining means slidable relative to said mounting
brackets for movement to a first position for retaining
said arming lanyard and to a second position for allow-
ing said lanyard to be withdrawn, said retaining means
being engaged by any one of said plurality of ejector
hooks in said first position when said weapon is
mounted to the aircraft, said retaining means being
movable to said second position only upon disengage-
ment of said brackets by all of said plurality of ejector
hooks.

2. An arming system safety device as recited in claim
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1 wherein said retaining means includes a first elon-
gated member having an opening defined therein at-
tached to said weapon, a second elongated member
slidably attached to said weapon in a position substan-
tially parallel to said first elongated member, said sec-
ond elongated member having an opening having a
wide and a narrow portion defined therein and being
positioned to provide communication between the
openings defined by said first and second members,
said second elongated member being movable to a first
safety position to allow the opening in said first mem-
ber to communicate with the narrow portion of the
opening in said second member, and to a second posi-
tion to allow the opening in said first member to com-
municate with the wide portion of the opening in said
second member.

3. An arming system safety device as recited in claim
2 wherein said second elongated member has first and
second tabs positioned in proximity to said first and
second brackets, respectively, each of said tabs being
engaged by one of said ejector hooks when said weapon
is mounted to said aircraft to maintain said second
member in said first position until each of said brackets
has been released.

4. An arming system as recited in claim 3 further in-
cluding a line having an enlarged end passing through
the openings defined by said first and second elongated
members, said enlarged end and the openings defined
by said first and second members being dimensioned to
allow said enlarged end to pass through the opening de-
fined in said first member and through the wide portion
of the opening defined in said second member, but not
through the narrow portion thereof, said first and sec-
oud members thereby cooperating to prevent the with-
drawal of said line when said second member is in said
first position, and to allow withdrawal of said line upon
movement of said second member to said second posi-
tion.

5. An arming system as recited in claim 4 further in-
cluding resilient biasing means contacting said second
elongated member for urging said member to said sec-
ond position.

6. An arming system safety device as recited in claim
5 further including safing pin means engaging said sec-
ond member for maintaining said second member in
said first position.

7. An arming system as recited in claim 6 wherein
said line is a wire line attached to said arming lanyard.

8. An arming system as recited in claim 7 wherein the
opening defined in said second member is keyhole

shaped.
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