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BOMB SHACKLE AND RELEASE 
George H. Leland, Dayton, Ohio 

Application September 2, 1945, Serial No. 618,823 
1 Claims. 

This invention relates to a device for support 
ing a bomb on an aircraft and for releasing the 
Same, commonly called a bomb shackle. 
One object of the invention is to provide a bomb 

shacklehaving embodied therein electrically con- 5 
trolled means for releasing the bomb. 
A further object of the invention is to provide a 

bomb shackle in which the connections between 
the bomb supporting elements and the releasing 
means are such that only a small force is re- 10 
quired to actuate the releasing device. 
A further object of the invention is to provide a 

bomb shackle in which the releasing device is 
Spring Operated and its movement is controlled 
by an electrically operated device. 
A further object of the invention is to provide 

a bomb shackle having electrically controlled 
means for Supporting and releasing the bomb and 
electrically controlled means for arming the bomb. 
A further object of the invention is to provide a 20 

bomb shacklehaving electrically controlled means 
for Supporting and releasing the bomb and a plu 
rality of electrically controlled and Selectively op 
erable arming devices. 
Other objects of the invention may appear as 

the shackle is described in detail. 
In the accompanying drawings, Fig. 1 is a ion 

gitudinal Section taken through the shackie on 
the line - of Fig.2 and showing the controlling 
mechanism in elevation; Fig. 2 is a botton plain 
view of the Shackle; Fig. 3 is a side view of one end 
portion of the shackle, with the front wall broken 
a Way, On a larger Scale and showing the locking 
mechanism in its released position; Fig. 4 is a 
View Similar to Fig. 3 showing the locking mecha 
nism in locking position; Fig. 5 is a transverse 
Section taken on the line 5-5 of Fig. 4; Fig. 6 is 
a Section taken on the line 6-6 of Fig. 1; Fig. 7 
is a Side elevation of the switch unit; Fig. 8 is a 
plan view of the switch unit; Fig. 9 is an end view 
of the Switch unit; Fig. 10 is a rear elevation of 
the rotary Solenoid; Fig. 11 is a section taken on 
the line f-f of Fig. 10; and Fig. 12 is a sec 
tion. On the line 2-2 of Fig. 10. 
In these drawings I have illustrated a preferred 

embodiment of the invention and have ShoWn the 
Same aS comprising a Supporting Structure which 
in the present instance is in the form of a housing 
comprising a longitudinal member 9 U-shaped 
in croSS Section, as best shown in Fig. 5, and hav 
ing the intermediate portions of its side wais cut 
away to provide the same with relatively narrow 
flanges at the top thereof, the end portions 3 
and 3 extending for Substantially the full width 
of the shackle. Rigidly secured to the respective 
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sides of the U-shaped structure are reenforcing 
plates 4 which serve both to re-enforce the end 
portions 2 and 3 and to enclose the mechanism 
within the cut away portion of the U-shaped 
structure, Mounted on the Supporting structure 
near the respective ends thereof are bomb Sup 
porting elements 5 and 6 which are movable 
into and out of bomb supporting positions. As 
here shown, the Supporting elements are in the 
nature of levers arranged between the Side Walls 
of the housing and pivotally mounted on Studs 
and 8 mounted in the Side walls of the housing. 
The housing is provided adjacent the axis of each 
lever with a recess 9. The lower portion of each 
lever is enlarged as ShoWn at 20 So that it extends 
radially for Substantially the full width of the ad 
jacent receSS 9, and the enlarged portion is pro 
Vided with a receSS 2 SO arranged that when the 
lever is in bomb releasing, or non-supporting, po 
Sition, aS shown in Fig. 3, the receSS Will face the 
open lower end of the recess 9 and will be spaced 
from the walls thereof far enough to permit the 
attaching device or eye 22 which is carried by the 
bomb to be inserted in or removed from the recess 
2. When the lever is in its locked or bomb sup 
porting position, as shown in Figs. 1 and 4, the 
lower Wall of the recess 2 is approximately hori 
ZOntal So as to Substantially close the recess 9 
and retain the attaching device 22 on the lever. 
Preferably the levers are moved to supporting 
positions by inserting the attaching devices 22 in 
the receSSes of respective levers and moving the 
bomb upwardly to cause the attaching devices to 
engage the upper walls of the recesses 2 and 
thus move the levers about their axes to sup 
porting positions, in which they are locked by 
means to be hereinafter described. The levers 5 
and 6 are connected one with the other by a 
bar 23 to cause them to move in unison, and in 
the present instance the bar 23 is connected. With 
a fixed part of the Supporting structure by a 
Spring 24 which tends to hold the supporting 
levers in their non-Supporting positions. 
The means for locking the bomb supporting ele 

ments or levers in supporting positions may take 
various forms but the locking means here shown 
is simple in construction and is of such a char 
acter that only a small force is required to re 
lease the same when the bomb is to be dropped. 
As here shown, the locking mechanism comprises 
a fixed locking member 25 in the form of a block 
rigidly secured to the side walls of the supporting 
structure. A movable locking member 26, pref 
erably in the form of an elongate arm, is pivot 
ally mounted on the bomb supporting lever at 

  



2,478,597 
3 

one end of the shackle, in the present instance 
the lever 5, and is longitudinally movable there 
by lengthwise of the shackle. This arm is pro 
vided with a part, such as the shoulder 27, to en 
gage the fixed stop 25, and the shoulder 27 and 
the part 28 of the fixed stop with which it con 
tacts are provided with inclined surfaces So ar 
ranged that when the movement of the arm 26 
about its axis is unrestrained the weight of the 
bomb on the lever will cause the shoulder 27 to 
ride over the surface 28 of the fixed stop and 
thereby release the Supporting lever for movement 
to a non-supporting position. A movable men 
ber is provided for preventing the pivotal move 
ment of the arm 26 and thus retaining the Shoul 
der 27 in locking engagement with the fixed stop, 
the force exerted on the supporting lever by the 
weight of the bomb being thus exerted very largely 
upon the fixed stop. The movable member is 
preferably in the form of a lever 29 pivotally 
mounted on the housing at 30 and having at one 
end a nose 3 the lower surface of which is in 
clined upwardly and toward the arm 26 and is 
adapted to overhang the end of the arm 26 and 
thus restrain the pivotal movement of the latter. 
The lever 29 is releasably retained in locking posi 
tion, that is in a position in which the nose 3 
overhangs the end of the arm. 26, and when the 
lever is released it offers no substantial resistance 
to the movement of the arm. 26 and the weight 
of the load on the supporting lever 5, will cause 
the shoulder 27 to ride up the inclined Surface 
of the fixed Stop and the end of the arm Will rock 
the lever 29 about its axis and thus permit the 
arm to move upwardly and inwardly above the 
lever as shown in Fig. 3. When the Supporting 
lever 5 is again moved to supporting position the 
end of arm 26 will move outwardly beyond the 
nose 3 of lever 29 and then downwardly and 
in Wardly beneath that nose. To insure the 
prompt downward movement of the arm a Spring 
26d. is arranged to exert a light pressure on the 
upper edge thereof. It is desirable that the lock 
ing lever 29 shall be returned to its initial posi 
tion immediately following the release of the bomb 
So that the releasing device may be moved into 
Supporting engagement with the lever while the 
bomb supporting lever 5 and its arm 26 are in 
non-Supporting positions. For this purpose the 
stop block 25 is provided with a longitudinal bore 
in which is slidably mounted a rod 32 the inner 
end of which contacts with a finger 33 extending 
downwardly from the axis of the locking lever 
29. When the locking lever is in locking position 
the rod projects forwardly beyond the stop block 
25 into engagement with the finger 33. When the 
locking lever is released and moved downwardly 
by the action of the arm 26 the finger 33 projects 
the other end of the rod beyond the outer end 
of the stop block and into the path of a land 34 
On the Supporting lever 5. This movement of 
the rod takes place during the initial portion of 
the releasing movement of lever 5 and during 
the final portion of that movement of the ever 
engages the rod and positively moves the locking 
lever to its initial position. 
The releasing device which releasably supports 

the locking lever 29 in locking position is prefer 
ably pivotally mounted in the housing and is 
manually moved to its Supporting or locking po 
sition and is retained in that position by electri 
cally controlled means which may be energized 
from a point remote from the shackle to permit 
the releasing device to be moved by its actuating 
means to releasing position and thus permit the 
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locking mechanism to operate to release the bomb. 
In the construction here shown this releasing de 
Vice is supported on a shaft 35 extending trans 
Versely to the Supporting structure or housing, 
and mounted on that shaft for movement about 
the axis thereof is a strong rigid member 36 hav 
ing an arcuate upper end Surface 37. Rigidly se 
cured to this rigid member are plates 38, see Fig. 
5, which extend above the upper end of the mem 
ber 36, and mounted between the plates 38 is 
a roller 39 which has rolling support on the arcu 
ate edge of the member 36. Rigidly connected 
with the rigid member 36 is a disk 40 having on 
diametrically opposite Sides thereof notches 4. 
Springs 42 are mounted on studs 43 on opposite 
sides of the disk (30, Gine end of each spring is 
Clived abolit the disk aid is free end is seated in 
the notch. 4f in that side of the disk opposite the 
stud on which the Spring is mounted. Thus the 
springs act on the disk 40 and the parts secured 
thereto to rotate the same in clockwise direction, 
in Fig. 1, which is releasing direction. 

Rigidly connected with the rigid menber 36 and 
the disk 3 is an arm 44 the end portion 45 of 
which is offset, as shown in Fig. 2, to engage a, 
retaining member 6, and mounted on this arm is 
a stud 6. Rotatably mounted on the shaft 35 
is a hand lever 38 arranged to engage the stud 
is and move the releasing device against the 
action of the springs, in a counter-clockwise 
direction, to move the roller 39 to a position be 
tween the rigid member 36 and the locking lever 
29 So that Such force as is transmitted from the 
locking arn 26 to the locking lever 23 is exerted 
on the rigid member 36 of the releasing device. 
The hand lever 48 is preferably returned to its 
initial position immediately upon its release, as 
by a Spring 49. When the retaining member is 
is moved out of engagement with the arm 45 the 
Springs 42 rotate the releasing device in the clock 
wise direction to move the roller 39 out of sup 
porting engagement with the locking lever 29. 
The 1rolling novement of the roller on the airculate 
edge of the rigid member 36 permits this move 
ment to be easily effected by the springs 42 and 
the end of the lever 29 moves freely over the Sur 
face of the roller as the latter moves beyond the 
Same. Preferably the roller has a limited bodily 
movement with relation to the plates in which it 
is mounted and is held normally in its outermost 
position by a light spring 50. Thus the roller 
can yield slightly and can absorb any force 
exerted thereon by the lever 29 which would 
otherwise be transmitted to the arm £4. and in 

5 crease the pressure thereof on the retaining men 
ber 6. 
The neinber 46 which acts on the airin 3 to 

retain the releasing device in supporting engage 
ment with the locking lever may be actuated in 
any Suitable manner to release the arm 44 and 
thus permit the releasing device to be rotated by 
the Springs and preferably the means for so mov 
ing the retaining member is electrical so that it 
may be energized from a point remote from the 
Shackle. In the present instance this means 
comprises a rotary solenoid of the type shown 
and described in my application for patent Ser. 
No. 542,188, filed June 26, 1944, and forms no 
part of the present invention except as it enters 
into combination of the other parts of the ap 
paratus. As shown in Figs. 10, 11, 12, the solenoid 
comprises a casing 5 cup shaped in form and 
having in its rear wall an opening 52, and the 
front wall of the casing: is closed by a plate 53. 
to which a core 54 is secured, and preferably, 
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formed integrally thereWith. A shaft 55 is 
mounted in the core 54 for both rotary movement 
and axial movement and projects beyond the 
COre, and an armature 56 is rigidly Secured 
thereto. The armature extends through the 
opening 52 into the casing and an energizing coil 
5 is nounted in the casing about the adjacent 
portions of the armature and the core. Rigidly 
Secured to the armature is a plate 58 which over 
laps the rear Wall of the casing. Formed respec 
tively in the rear wall of the casing and in the 
plate 58 are a plurality of pairs of opposed re 
cesses 59 and 60. The recesses are arcuate in 
form and the bottom walls or bases thereof are 
inclined in opposite directions, and mounted in 
each pair of recesses is a ball 6. When the arma 
ture is in its normal or unenergized position the 
balls will be in the shallow overlapping parts of 
the receSSes, as shown in Fig. 2. When the 
Solenoid is energized the magnetic flux will move 
the armature axially and the preSSure thus 
exerted by the plate 58 on the balls will cause 
the plate and therefore the armature and shaft 
to rotate through an arc, the length of which is 
determined by the length of the grooves. The 
retaining device 46 is connected with the arma 
ture of the Solenoid for rotary movement there 
with and in the present arrangement it is car 
ried by a plate 62 rigidly secured to the end of 
the shaft 55 which projects beyond the front wall 
53 of the casing. The retaining member is 
yieldedly held in retaining position by a spring 
63 which connects the plate with a fixed part of 
the Supporting structure and the arrangement 
of the recesses 59 and 60 is such that the ener 
gization of the magnet will rotate the armature 
and therefore the plate 62 counter-clockwise 
against the action of the spring. The arm 44 of 
the releasing device has an inclined end surface 
64 so arranged that when the arm is moved up 
Wardly by the lever 48 this inclined surface will 
engage the retaining member 46 and move the 
Same in a counter-clockwise direction, against 
the action of the spring 63, until the end of the 
arm has passed the retaining member, which is 
then moved beneath the end of the arm by the 
action of the spring. No part of the weight of 
the bomb load is exerted on this retaining mem 
ber and the force necessary to move the same out 
Of engagement With the arm 44 need only be 
Sufficient to overcome the pressure due to the 
action of the relatively light springs 42. There 
fore, the energization of the magnet will move 
the retaining member out of engagement with the 
arm, thereby permitting the releasing device to 
be moved by its springs out of Supporting rela 
tion to the locking lever and permitting the 
latter to move to a position to release the bomb 
Supporting levers. In order that the bomb may 
be manually released the plate 62 is provided 
With an upwardly extending finger 62 arranged 
to be engaged and actuated by a pin 63 on a 
trip lever 64. 

It is also desirable that the shackle shall 
include an arning device which is electrically 
operated to permit it to be controlled from a point 
remote from the shaft. Some bombs are pro 
vided with two firing mechanisms, one at the nose 
of the bomb and the other at the tail of the bomb, 
and it is desirable to provide separate arming 
devices for such a bomb so that the bombardier 
can determine which firing mechanism is to be 
released and select the proper arming device 
prior to releasing the bomb. The explosion of the 
bomb is controlled by an arming Wire which ex 
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6 
tends through a part of the bomb in the path of 
a movable part of the firing mechanism to lock 
the latter against operation. This arming wire 
is releasably connected with the aircraft and 
when the bomb is to be dropped in an armed con 
dition the connection between the arming wire 
and the aircraft is maintained and as the bomb 
falls it is pulled off of the wire and the firing 
mechanism thus released for operation. When 
the bomb is to be dropped unarmed the Wire is 
disconnected from the aircraft so that it will fall 
with the bomb and the firing mechanism will not 
be released. When the bomb is provided with two 
firing mechanisms there are, of course, two arm 
ing wires. Therefore, I have provided the present 
shackle With tWO arming devices so that the lat 
ter can be used with a bomb having a single firing 
device or With a bomb having two firing devices. 

he two arning devices are mounted side by 
side within the housing and on the front wall 
there.cf, as indicated at $5 and 66. Each arming 
device comprises a solenoid including a casing 
6, a sleeve 68 arranged centrally of the casing, 
and an energizing winding mounted in the casing 
about the sleeve. The rear Wall of the casing 
is provided with an opening in line with the sleeve 
and mounted in this opening is a cloSure or a plug 
it having at its outer end a head which en 
gages the outer surface of the end wall of the 
casing, this head being preferably frusto-conical 
in form. Mounted in the forward portion of the 
sleeve is a nowable core 72 to which is secured a 
plunger 3 which extends through a bore 4 in 
the closure f3. The bore 4 is provided with an 
enlarged portion 5 and a spring 76 is supported 
in this enlarged portion and confined between the 
shoulder at the lower end thereof and the core 
i2, so that the spring tends to urge the core and 
plunger rearwardly. The core is provided with 
a tapered rear portion adapted to extend into 
a correspondingly shaped recess in the forward 
end of the closure When the solenoid is ener 
gized. Slidably mounted on the rear wall of the 
housing is a bar 8 which is provided with two 
for Wardly extending projections 79 and 80 which 
are so arranged that they will be line with and 
close to the frusto-conical portion of the solenoid 
when the bar is in its normal position. The sides 
of each projection 79 and 8 converge toward the 
Solenoid so as to provide between the projection 
and the end of the solenoid a V-shaped annular 
groove adapted to receive the loop shaped end of 
an arning wire 8. The bar 78 has two longi 
tudinal slots 82 and 83, one end portion of each 
slot being in the path of the plunger 3 of the 
corresponding Solenoid. The bar 8 is connected 
at one end with the adjacent bomb supporting 
lever 8 by means of a pin 84 extending through 
a slot 85 in the bar. A spring 86 holds the bar 
normally in a position with the ends of the slots 
in line with the plungers. When the bombardier 
has determined which firing device is to be armed 
he closes the circuit for the solenoid of the cor 
responding arming device, thus causing the 
plunger 3 thereof to be projected through the 
corresponding slot in the bar 8 and to a point 
close to the Wall of the housing, so that it extends 
through the looped end of the arming wire, the 
plunger being retained in this position until the 
bomb has been released. As the bomb supporting 
levers move to releasing positions the lever 6 
moves the bar 3 to withdraw the projections 3 
and 80 thereof from the Small diameter ends of 
the respective solenoids, thus disengaging the 
arming wires from the bar and the solenoid cas 
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ings, but the plunger of the selected arming de 
Vice having been projected through the looped 
end of the arning wire the latter is still connected 
with the shackle and is prevented from falling 
With the bomb. The plunger of the other solenoid 
not having been projected the withdrawal of the 
bar projection releases that arming wire so that 
it may fall with the bomb. 
The several Solenoids are connected in exterior 

SWitches which enter the shackle through a cable 
5 and are respectively controlled by remote 

SWitches located adjacent the bombardier's sta 
tion not here shown. The rotary Solenoid is 
grounded on the frame of the shackle and is con 
nected with the exterior circuit by Switch means 
On the Shackle and So controlled by the releasing 
device that it will be closed when the releasing 
device is moved to its locking or “cocked' position 
and Will be opened after the releasing device has 
been actuated to release the bomb. In the present 
construction the switch means on the shackle 
comprises a single switch unit having three pairs 
of contacts, as shown in Figs. 7 to 9, the contacts 
89 and 90 being in circuit with the rotary solenoid, 
5 and the contacts 9 and 92 being in circuit With 2 
a signal lamp, not shown. The contacts 89 and 9 
are normally Spaced from the co-operating con 
tacts 90 and 92 and the resilient arm which sup 
ports the contact 89 is also provided with a second 
contact 93 which is in engagement with the fixed 
contact 84 when the contacts 89 and 90 are in 
their normal Separated positions. The movement 
of the contact 89 continues after it engages con 
tact 98 and moves the Supporting arm for the lat 
ter rearwardly and thus separates the contacts 93 
and 94 and retains that circuit open until contacts 
89 and 90 have been again separated. The con 
tactS 93 and 94 control a transverse circuit, that 
is, they serve to connect the exterior circuit with 
a Second bomb Shackle after the bomb has been 
released from the first Shackle, So that Successive 
closings of the exterior circuit will cause a plu 
rality of Shackles to release their bombs succes 
Sively. Means are provided for closing the con 
tacts 89 and 9 and 9 and 92 and separating con 
tacts 93 and 94 when the releasing device is noved 
into supporting engagement with the locking lever 
29. For this purpose the contacts 89 and 9 are 
connected by a bar 95 and a movable actuating 
member or pin 96 engages the lower Surface of the 
bal'. Extending beneath and engaging the pin 
96 is a lever 97 which is pivoted at one end, at 
98, and has its other end arranged above the 
end portion 45 of the arm 44, so that when that 
arm is actuated to move the releasing device to 
its supporting position the lever 97 will be moved 
upwardly and the contacts 89 and 90 and 9 and 
92 closed. The bombardier's switch being open 
at this time, the rotary Solenoid is not energized 
but the contacts 89 and 90 remain closed and 
when the bombardier's switch is closed the rotary 
Solenoid is energized to retract the retaining 
member 46 and thus permit the bomb supporting 
levels to move to releasing positions. The ro 
tation of the plate 62, which carries the retain 
ing member, moves a projection 99 thereon into 
engagement with the lever 9 and retains the 
contacts 89 and 90 closed so long as the rotary 
Solenoid is energized. When the bombardier's 
switch is opened the rotary Solenoid is de-ener 
gized, the plate 62 returns to its normal posi 
tion, the lever 97 drops and the contacts 89 and 
90 and 9 and 92 separate. The movement of 
the contact 90 to its normal position moves 
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8. 
94, thus connecting the exterior circuit with the 
SWitch of the second bomb release, so that the 
bomb carried by the later will be released upon 
the next closing of the bombardier's Switch. 
While I have shown and described one embodi 

ment of my invention I Wish it to be understood 
that I do not desire to be inited to the details 
thereof as various modifications may occur to a 
person skilled in the art. 

claim: 
1. A bomb shackle comprising a Supporting 

structure, bomb supporting elements mounted on 
said structure for movement into and out of 
Supporting positions, means including a movable 
member for locking said supporting elements in 
Supporting positions, a releasing device to re 
tain said movable member in locking position, 
Spring means for moving Said releasing device to 
releasing position, an arm connected with Said 
releasing device to move the same against action 
of said spring means to locking position, a re 
taining member to engage. Said an and hold 
said releasing device against movement by Said 
spring means, and electrically controlled means 
to move said retaining member out of engage 
ment with said arm and thus permit the move 
ment of said releasing device by said spring 
ea.S. 
2. A bomb shackle. comprising a Supporting 

structure, bomb supporting elements mounted on 
said structure for movement into and out of 
supporting positions, means including a movable 
member for locking said Supporting elements, in 
supporting positions, a releasing device to re 
tain said movable member in locking position, 
spring means for moving Said releasing device to 
releasing position, an arm connected with said 
releasing device to move the same against action 
of said spring means to locking position, a re 
taining member to engage said arm and hold said 
releasing device against movement by Said Spring 
means, and a solenoid having a rotary armature 
so connected with said retaining member that 
the energization of said Solenoid will move said 
retaining member out of engagement with said 
arm and release said releasing device for move 
ment by said Spring means. 

3. A bomb shackle comprising a Supporting 
structure, bomb supporting elements mounted on 
said structure for movement into and out of Sup 
porting positions, means including a movable 
member for locking said Supporting elementS in 
supporting positions, a releasing device mounted 
on said structure for movement about a fixed axis 
and including a rigid member having an arcuate 
end surface, a roller Spaced outwardly, beyond 
said arcuate surface, Spring means for actuat 
ing said device, means. for moving Said releasing 
device against the action of Said Spring means. 
to position said roller between said rigid member 
and said movable locking member, a movable. 
member to retain said releasing device in Said 
position, and means for retracting Said retain 
ing member, to release. Said device for movement. 
by Said Spring meanS. 

4. A bomb shackle comprising a Supporting 
structure, bomb supporting elements mounted on 
said structure for movement into and out of Sup 
porting positions, means including a movable 
member for locking Said supporting elements in 
supporting positions, a shaft supported on said 
structure, a releasing device including a rigid 
member mounted on said: shaft for movement 

contact 93 into engagement with fixed contact. 75. about the axis thereof and having an arcuate end. 
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Surface, a plate secured to said rigid member and 
extending beyond said arcuate surface, a roller 
Supported by Said plate in contact with said arcu 
ate Surface and capable of a limited bodily move 
ment With relation to said plate, spring means 
for actuating said device, an arm connected with 
said rigid member and having a lateral projec 
tion, a lever movable about the axis of said shaft 
and arranged to engage said projection and move 
Said device against the action of said spring 
means to position in said roller between the arcu 
ate surface of said rigid member and said mov 
able member of the locking means, a movable 
member to engage said arm and retain said roller 
in said position, and means for retracting said re 
taining member to release said device for move 
ment by said spring means. 

5. A bomb Shackle comprising a supporting 
structure, bomb supporting elements pivotally 
mounted on said structure and connected one 
With the other for simultaneous movement into 
and Out of Supporting positions, means for lock 
ing said supporting elements in said supporting 
positions including a fixed locking member car 
i'ied by Said structure, an arm connected with 
One of said supporting elements for movement 
thereby and having a part arranged to have lock 
ing engagement with said fixed locking member 
When Said Supporting element is in supporting 
position, and a member movably supported on 
Said structure and having a part to engage said 
arin and retain the same in locking engagement 
With Said fixed locking member, a releasing device 
novably Supported on said structure and includ 
ing a part to engage said movable member and 
retain the same in engagement with said arm, 
in eans for actuating said device to move said part 
thereof out of engagement with said novable 
member, and releasable means for preventing the 
movement of said device by Said actuating means. 

6. A bomb sha, ckle comprising a Supporting 
structure, bomb supporting elements pivotally 
mounted on said structure and connected one 
With the other for simultaneous movement into 
and out of supporting positions, means for lock 
ing said supporting elements in locking positions 
including a fixed locking member carried by said 
structure and having a contact surface, an arm 
pivotally connected with one of Said supporting 
elements for longitudinal movement thereby and 
having a contact, Surface to engage the contact 
surface of Said fixed locking member when said 
Supporting element is in supporting position, at 
least one of said contact, Surfaces being inclined, 
and a lever mounted on said structure and hav 
ing adjacent one end thereof a part to engage the 
end portion of said arm and retain the contact 
surface of the latter in locking engagement with 
said fixed locking member, a device mounted on 
Eaid structure for rahoveninent about a fixed axis 
and including a part movable into supporting en 
gagement with the other end portion of Said lever 
to retain the latter for engagement With Said airin, 
(neans for actuating Said device to move Said part 
thereof out of supporting engagennent With said 
lever, and releasable means for preventing the 
novement of said device by said actuating means. 

7. A bomb shackle coxaprising a Silgporting 
structure, bomb supporting elements pivotally 
jounted on said stricitle aid Connected one 
with the other for simultaneous movement into 
aid out of supporting positions, neans for lock 
ing said supporting elements in locking positions 
including a fixed locking member carried by said 
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10 
structure and having a contact surface, an arm 
pivotally connected with one of said supporting 
elements for longitudinal movement thereby and 
having a contact Surface to engage the contact 
surface of said fixed locking member when said 
Supporting element is in supporting position, at 
east one of said contact surfaces being inclined, 
and a lever mounted on said structure and having 
adjacent one end thereto a part to engage the 
end portion of said arm and retain the contact 
Surface of the latter in locking engagement with 
said fixed locking member, a device mounted on 
Said Structure for novement about a fixed axis 
and inacuding a part nowable into Supporting en 
gagement with the other end portion of said lever 
to retain the latter in engagement with said arm, 
means for actuating said device to move said part 
thereof out of supporting engagement with said 
lever and thereby release said supporting element, 
for movement to a non-supporting position, re 
leasable means for preventing the movement of 
said device by said actuating means, and means 
controlled by the movement by said Supporting 
element to said non-Supporting position to retur: 
said lever to its initial position. 

8. A bomb shackle comprising a Supporting 
structure, bomb supporting elements pivotally 
mounted on said structure and connected one 
With the other for simultaneous movement into 
and out of supporting positions, means for lock 
ing said supporting elements in locking positions 
including a fixed locking member carried by Said 
structure and having a contact Surface, an arm 
pivotally connected with one of said supporting 
elements for longitudinal movement thereby and 
having a contact surface to engage the contact 
surface of said fixed locking member when Said 
supporting element is in supporting position, at 
least one of said contact surfaces being inclined, 
and a lever mounted on Said Structure and haW 
ing adjacent one end thereto a part to engage 
the end portion of said arm and retain the con 
tact surface of the latter in locking engagement 
with said fixed locking member, a releasing de 
vice mounted on said structure for movement 
about a fixed axis and including a rigid member 
having an arcuate end Surface, a part extending 
beyond said arcuate surface, a roller carried by 
said part and engaging Said arcuate Surface, and 
spring means to actuate Said device, means for 
moving said releasing device against the action 
of said spring means to position said roller be 
tween said rigid member and said lever, a mov 
able member to retain said releasing device in said 
position, and means for retracting Said retaining 
member to release said device for movement by 
said Spring means. 

9. A bomb shackle comprising a Supporting 
structure, bomb supporting elements pivotally 
mounted on said structure and connected one with 
the other for simultaneous movement into and 
out of supporting position, means for locking said 
supporting elements in locking positions including 
a fixed locking member carried by said structure 
and having a contact surface, an arm pivotally 
connected with one of Said Supporting elements 
for longitudinal movement thereby and having 
a contact surface to engage the contact Surface 
of said fixed locking member when said Support 
ing element is in supporting position, at least 
one of said contact surfaces being inclined, and 
a lever mounted on said structure and having 
adjacent one end thereto a part to engage the 
end portion of said arm and retain the contact 
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surface of the latter in locking engagement with 
said fixed locking member, a shaft supported on 
said structure, a releasing device including a 
rigid member mounted on said shaft for move 
ment about the axis thereof and having an ar 
cuate end surface, a plate secured to said rigid 
member and extending beyond said arcuate Sur 
face, a roller Supported by said plate in contact 
With said arcuate surface and capable of limited 
bodily movement with relation to said plate, and 
Spring means for actuating said device, an arm 
connected with said rigid member and having 
a lateral projection, a lever movable about the 
axis of said shaft and arranged to engage Said 
projection and move said device against the 
action of said Spring means to position said roller 
between the arcuate surface of said rigid mem 
ber and the lever of said locking means, a mov 
able member to engage the last mentioned arm 
and retain said roller in said position, and means 
for retracting said retaining member to release 
Said device for movement by said spring means. 

10. A bomb shackle comprising a supporting 
structure, bomb supporting elements pivotally 
mounted on Said structure and connected one 
with the other for simultaneous movement into 
and out of supporting positions, means for lock 
ing Said supporting elements in locking positions 
including a fixed locking member carried by said 
Structure and having a contact surface, an arm 
pivotally connected with one of said supporting 
elements for longitudinal movement thereby and 
having a contact surface to engage the contact 
surface of said fixed locking member when sup 
porting element is in supporting position, at least 
One of Said contact Surfaces being inclined, and 
a lever mounted on Said structure and having 
adjacent one end thereto a part to engage the 
end portion of said arm and retain the contact 
Surface of the latter in locking engagement with 
said fixed locking member, a releasing device 
mounted on said structure for movement about 
a fixed axis and including a rigid member hav 
ing an arcuate end" Surface, a part extending 
beyond said arcuate surface, a roller carried by 
said part and engaging said arcuate surface, and 
Spring means to actuate said device, means for 
moving said releasing device against the action 
of Said Spring means to position said roller be 
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12 
tween Said rigid member and said lever, a Solenoid 
comprising a rotatable armature and means con 
trolled by the energization thereof for rotating 
Said armature, a retaining member connected 
with Said armature for rotation thereWith in 
Spaced relation to the axis thereof, means for 
moving said retaining member to and yieldably 
retaining the Same end in a position to prevent 
the movement of said releasing device by Said 
spring means, whereby the energization of Said 
Solenoid Will retract Said retaining member and 
release said Supporting elements for movement 
to non-Supporting positions. 

11. A bomb shackle comprising a supporting 
structure, bomb Supporting elements mounted on 
Said structure for movement into and out of Sup 
porting positions, means including a movable 
member for locking Said supporting elements in 
supporting positions, a releasing device to retain 
Said movable member in Said locking position, 
Spring means for moving said releasing device 
to a releasing position, an arm connected with 
said releasing device to move the same against 
the action of Said Spring means to locking posi 
tion, a retaining member to engage said arm and 
hold said releasing device against movement by 
Said spring means, an electrical device for moving 
Said retaining member out of engagement with 
said arm, means including a Switch to control the 
Operation of Said electrical device, and meains 
actuated by said arm to close said Switch as said 
releasing device moves against the action of said 
Spring. 

GEORGE H. LELAND. 
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