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1

- Oour invention relates to a device DartiCularIy
‘useful Iin connection with aircraft for selectively

_121. Clalms.

(CI. 89—1.5)

| armmg bombs When released or dropped from the

- eraft.

It is an object of our mventwn to provide an

improved solenoid-operated device of this char-
acter adapted to hold the arming ring of the

bomb, but which will selectively permit its with- -

drawal when the bomb is released to drop, with-
out arming the bomb or will reta,m the ring a,nd
arm the bomb as desired. -

It is a further object of our mventlon to pro-
‘vide a device of this type which is produceable by
high production methods, which eliminates the
use of critical materials, which radically reduces
the weight of such structures, and is simple in
construction, having only one moving part. =

A further object of our invention is to provide
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such a device which permits the arming ring to

‘be withdrawn at any point throughout approxi-
mately a 250° arc, as compared with the approxi-
mate 90° arc on the controls heretﬂfore known
In the drawings: -
Fig. 11is g, diagrammatic view lllustratmg g, se~

ries of aerial bombs showing lines leading from

20

the detonation cap of the bomb to the arming ring

“held in p031t10n by our selectwe bﬂmb armmg

- device.

- Fig,. 2 is a su:ie elevatmnal view of our selectlve,

‘bomb arming device showing the ring and con-
nection leading from the ring to the arming pin

on a bomb, ﬂare or. other devwe in dlfferent po-

sitions.

Fig. 3 is an end view of our dewce showing the

range through which it satisfactorily: operat_es
during the shifting of the aircraft from one bank-
ing position to another or when the control is
mounted at different angles in the plane.

Fig. 4 is a perspective view of our device.

‘Fig. b is a vertical sectional view of our demce'
including the mounting bracket. |

Fig. 6 is an end view on the lme 6—6 of Fig. 5
looking in the direction indicated by the arrows.

Fig. 7 is a view of the solenoid partly in section,
- showing the position of the parts for selectively
retaining the arming ring to arm the bc}mb or
yieldingly release it without arming the bomb:

Pig. 8 is an elevational view of the solenoid and
cooperating parts, the latter in section, showing
‘the position of parts for refaining the arming ring

- when the bomb is released, and thereby remo ﬂng |

the armmg pin.

Fig. 9 is a perspectwe, dlsassembled detmled
view of parts of our device.

Referrmg to the drawings in detail:
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plunger pin

-ner.

pending leg 24 spaced therefrom.

tainer 21.

‘bore or well formed in the retainer.

2

The magnetically susceptible steel case [0 of
the solenoid is integrally formed with g restricted
neck portion {1, best shown in Fig. 5. Suitably
mounted within the case is g field coil 12, Inside

- the coil and neck of the case is positioned g steel

sleeve 13. Adjacent to and within the forward
portion of the sleeve 13 is mounted a brass sleeve
guide {4 provided with a peripheral rim 15 which
abuts against the forward end of the sleeve 13.
Within the brass sleeve guide 14 is reciprocally
mounted g solenocid plunger (6. Fixed to or in-
tegral with the plunger is a forward extending-
1T adapted to extend forward
through and substantially beyond the end plug 18

‘when the solenoid is energized. The end plug

{8 is made of non-magnetic stainless steel.
Fitted over the forward end of the brass sleeve

gilide 14 and abutting against its rim is a shallow

sleeve or rim 9. Adjacent the forward end of

the plunger and surrounding the plunger pin {7
is a brass washer 20 adapted to reciprocate within

the brass sleeve guide 14. Interposed between
this washer and the bottom of the well or bore
in the end plug 18 and surrounding the plunger
pin (71 is a coil compression spring 21 which re-
turns the plunger and pin to the position shown
in Fig. 7, where it is maintained at all tfimes
except when the solenoid is energized. The ex-

‘posed face of the plug 18 is spherical in contour,

as best shown in Figs. b, 7 and 8. The magnet-
ically susceptible front plate 22 of the solenoid
casing is fixed to the case in any suitable manner,
for example by swedging as shown in Figs. b, 7
and 8. This front plate is provided with an

opening in line with the plunger in which opening

the end plug 18 is secured in any suitable man-
This front plate is integrally provided with
an inverted U-shaped bracket 23, having a de-
This depend-
ing leg"in its lower portion is provided with an

‘opening substantially in line with the opening in

the front plate of the solenoid casing. Fixed In
the opening in this leg in any suitable manner,
for example by swedging as shown in Figs. 5, 7
and 8, is a cylindrical case 25 having an end plate
26 swedged into fixed position with relation to
the case. Mounted in this case and In opposed
relation to the end plug §8 is a reciprocating re-
Its outer face is spherical in contour.
This retainer is provided with a central cpening
to receive the plunger pin 1T when the pin is
moved forward upon energizing the solenoid.
This opening terminates at one end in a larger
' Interposed
in this well and between the shoulder formed
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therein and the end of the retainer case is a com-
pression spring 28 which constantly presses the
retainer out of its case toward and yieldingly
“against the end plug {8 for yieldingly holding the
arming ring 29 or like between the opposed faces
of the retainer and end plug of the solenoid.
Screw-threaded into and through a hex nut and
the end 26 of the retainer case is a dog point set

Interposed between the coil compression sprmg
~and the shoulders of the retainer is a2 shim 390.;
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without arming, he simply releases the bombs
and, as they drop, the initial load on the connec-
tion to the arming ring pulls the ring down-

wardly between the opposed oval surfaces and

forces the spring-pressed retainer away from the
plug of the solenoid sufficiently to allow the ring
to pass through WIthout operating the arming

pin on the bomb.
screw whose inner end extends into the coiled- - .
compression spring as shown in Figs. 5, 7 and 8.

~-The operation of the spring-actuated retamer
is' such that it is pressed against the spherical

~-surface of the end plug 18 with sufficient force

- The bracket which is formed integrally Wlth

the front plate of the solencid and the leg which

- supports the retainer case is secured by a bolt- or-

15

other suitable means as best shown in Fig. 5 to

a, mounting bracket 3!. This mounting bracket,

as best shown in Figs. 3, 4, 6 and 9, is U-shape'd |

to yieldingly retain the arming ring 29 or the like
at all times against accidental misplacement, but

at ‘the same time will, when pressure is applied
‘thereto by a pull on the ring, move su

iciently to
release the ring 29 bhefore the requisite strain is

imposed upon the line leading from the ring to

~the cap of the bomb to operate the arming pin

“iIn cross section and provided with longitudinally

outward extending flanges.
craft by any suitable means is a rack 32 which
‘may be generally .described as being in the form
of an.inverted U. in cross section, and is provided
at its-longitudinal edges with opposed, inwardly-
extending, longitudinal flanges 33 for engaging
beneath the flanges on the mounting bracket as-
sembly and thus slidably supportmg the mountmg
bra,cket within the rack.

- The rack, as best shown in Figs. 5 and 6 1S pm-
The

| Vlded with a . series of aligned openings.
mounting bracket is provided with a spring-
pressed pin 34, adapted to register with any one
cf the openings as the bracket is moved along the
rack. There is provided g spring rod 35, one end
of which is secured to the assembly bracket, and
the opposite end to the pin 34. This spring ex-
erts a constant upward pressure on.this pin caus-
ing it to snap into any one of the openings .in
the rack. Secured to the . lower end of this pin
outside the bracket is a hand operating member

36 which, when moved downward by the thumb

or finger of the operator, releases the pin and

permits the bracket assembly to be moved along

the rack as desired for adjusting the solenmd with
respect to the bombs or rack.

Secured to the air- -

20
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of the bomb being dropped. However, the ar-
rangement and movement of the retainer is such
that .the arming ring.cannot be.released when
the .solenoid is energized and the plunger pin
driven into the central bore of the retainer.
Thus, by energizing the solenoid, the bomb can
be selectively armed.as. desired.

AS shown. in the drawings, it Wlll be noted that
the end plug of the solenoid and the opposed sur-
face of the retainer are spherical or oval in con-
tour so that when. the.surface of the retainer is
in. dlrect contact wﬂsh the surface of the end plug
surfaces in -the valley formed therebe_tween It
will ‘be further noted- that the-oval surface on
the end . plug of the solenoid extends out a sub-
stantial distance beyond the end plate of . the

- solenoid, and that the oval surface.of the retainer

40

extends .a..substantial  distance: beyond the end

plate or leg which supports the case of the re-

‘tainer.so that the.ring:is permitted a wide range

of. movement, as best illustrated in Fig. 2, to per-.

| mlt the . proper-release of. the bombs When the

45

wuitably secured to the reduced neck H of the |

casing {8 is a connector plug which, when the
solencid is mounted for use in. the field, leads to a

‘suitable source of power, in practice as hereto-
- fore used by us in aircraft, to a 24-volt battery.

“When our selective bomb arming device is suit-

‘ably mounted on an aircraft and it is desired to

be used for selectively arming bombs, the bombs
indicated in Fig. 1 are suitably arranged in what
is known as the bomb bay. Secured to the arm-

to a ring 29. This ring is positioned in our de-

vice as shown in the drawings between the op-
posed oval surfaces of the plug mounted in the

end of the solenoid and the spring-pressed. re~

talner. If it is desired to drop a bomb in an

armed condition, the solenoid is energized by

pressing a - bution or switch on the craft, not
shown, mounted at some suitable, readily acces-

sible place, energizing the solenoid, attracting the:

plunger {8 toward the plate 22 and thus causing

‘the solenoid pin to move into the bore-in the op-

bosed spring-pressed retainer, as shown in Fig, 5,
a distance considerably greater than the width of

the ring, thus holding and preventing release of-

the ring until the solenoid is intentionally de-en-
ergized, as a result of Whlch the
bomb is operated.

However, should the pilot be over terrltory or

in a p051t10n Where he desures o release the bombs

firing pin of the

50

%)
ing pin of each bomb is a string or line leading
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craft is in_.different. pos1t10ns

Furthermore, with our devme the arming ring
can be readily withdrawn at any point through-
out.a very. substa,ntlal arc, as -shown in Fig. 3,
throughout.an arc .of approximately 250° as the

e T - .0 )

-craft banks or-shifts from one position to another

or when the control is mounted at different
angles-in the plane, as-compared to apprommately |
90° on-.the.present control.. -

‘While we have shown and descnbed a mount-
ing bracket for slidably p051t10n1ng the solenoid
in a rail or rack which, in turn, is secured to the
craft, the. solenoid. or solenoids may be secured
dlrectly to.the craft by any-suitable means.

I—Iavmg thus described our invention, we clalm

1.-A" selective- device- for arming an aircraft
bomb or the like having an arming member se-
cured to the bomb,said-device comprising in com-
bination a solenoid having a- movable plunger,
retainer means having -a. yieldable element op-
posed -to said plunger-in longitudinal alignment
therewith engaging saild arming membper and
yvielding to release said-member. on dropping of
a bomb when the solenoid-is deenergized, a longi-
tudinally extendmg plunger pin opposed to the
yieldable -element of said- retainer means con-
structed and arranged.to engage and hold the
member. against release on. dropping of a ‘bomb
when the solenoid. is energlzed .

- 2. A device. of the class. descnbed comprlsmg
in combination a solenoid having a movably
mounted plunger and a movably mounted pin
connected to the plunger for actuation thereby
‘when the solenoid is energized, and means for
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movmg the plunger and pm in the opposite di-

rection when the solenoid is deenergized, a pair

of rela,twely shiftabile, opposed retainer members
'constructed and arranged when in normal posi-
tion to retain an element between the retainer

members gnd arranged for relatlve shifting in a
recessive dzrectmn to release such element, when
the solenmd is deenergized, upon the applmatmn_

of pressure to one of said members, said pin be-
mg mounted for prmectmn into the space exist~

ing between said members when pressure is ap-

plied to one of said members, thereby to prevent
the release of said element when the solenoid is
energized.

_ 3. In a device of the class described, compris-
ing in combination a solenoid having an end plate,
an end plug mounted in said plate and having an
oval outer surface, a plunger, and a plunger pin
projectable by said plunger beyond said surface
of the plug, a refainer case mounted forward and
spaced substantially from said end plug, a spring-

actuated retainer mounted in said retainer case

- having an oval outer surface in opposed relation

to and arranged to normally press yvieldingly

against the oval surface of said end plug, said

retainer being constructed and arranged to re-

ceive the pin when the solenoid is energized.

4. A selective device for arming an aircraft
bomb or the like having an arming ring, said de-
vice comprising in combingation a solenoid hav-
ing an end plate, an end plug in said plate and
“having an outer oval bearing surface, a plunger,
and a plunger actuated pin passing through and
extending beyond said plate to hold the arming
ring when the solenoid is energized, means for
withdrawing said plunger and pin when the
solenoid is deenergized, a retainer case mounted

Jforward of and spaced from said end plug, a

spring actuated retainer mounted in said retainer
case and having an outer oval surface arranged to

engage said end plug for normally retaining an

arming ring between said end plug and retainer

and release the arming ring when pressure is

applied thereto while the solenoid is deenergized,

said spring actuated retainer being provided with -

an opening for receiving one end of the plunger
actuated pin when the solenoid is energized.
9. A selective device for arming an aircraft
bomb or the like having an arming ring, said de-
vice comprising in combination a solenoid hav-
ing an end plate, an end plug in said plate and

having an outer oval bearing surface, a plunger,
and a plunger actuated pin passing through and

extending beyond sald plate to hold the arming
ring when the solenoid is energized, means for
withdrawing said plunger and pin when the
solenoid is deenergized, a retainer case mounted
forward of and spaced from said end plug, a
spring actuated retainer mounted in said retainer
case and having an outer oval surface arranged
to engage said end plug for normally retaining
an arming ring between said end plug and re-
tainer and release the arming ring when pres-
sure is applied thereto while the solenoid is de-
energized, said spring actuated retainer having
an opening therein to receive sald pin when the
solenoid is energized.

6. A selective device for armmg an aircraft
bomb or the like having an arming member, said
device comprising a solenolid having an end plate,

a plunger, and a plunger actuated pin extending
through and beyond said end plate when the
solenoid is energized, and means for withdrawing

said plunger and pin when the solenoid is de-

energized, mounting means for said solenoid, a

10
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sprmg pressed retainer mounted on said mount-
ing means in spaced relatlon to said end plate
constructed and arranged to hold said arming
member between said retainer and solenoid end
plate and to yield and release said member on

the application of force to said arming member,
-said retainer having an opening therein to re-

ceive said plunger actuated pin to prevent the

‘release of said arming member by yielding of said

retainer while the solenoild is energized.

7. In an aireraft having a bomb bay and arme-
ing means, means for adjustably supporting the
arming means comprising in combination a
longitudinally extending U-shaped support fixed
to the aircraft, an adjustable support for the
arming rings mounted in said longitudinally eX-
tending fixed support, ‘bomb arming means con-

‘nected to said. adjustable support, and means

carried by said a,dmstable support for readily and
quickly. adJustmg it to different positions on said
fixed support, substa,ntlally as and for the pur-

- poses set forth.

20

8. A selective device for arming an aircraft
bomb or the like having an arming ring, said de-
vice comprising in combination mounting means

- having depending spaced legs, a solenoid mounted

30

on one of said depending legs, said solenoid hav-
ing a plunger, a pin connected to said plunger
for movement therewith, an apertured plug
mounted on the same depending leg as the sole-

- noid and having an aperture therein permitting

39
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passage of the pin therethrough to a position
projecting therebeyond to engage and prevent re-

lease of the arming ring when the solenoid is

energized, means for withdrawing the pin when
the solenoid is deenergized, a spring actuated re-
talner slidably mounted on the other of said de-
pending legs in opposed relation to said plug and
constructed and arranged to engage said end
plug to hold said arming ring therebetween and
to yield and permit the arming ring to be with-
drawn at any angle of inclination of said depend-
ing legs within the range of an arc of substantially
250 degrees.

9. In a device of the class described, a solenoid
comprising a case, a co0il in said case, a sleeve in
sald coil, a plunger slidably mounted within the
sleeve, means for mounting said sleeve in place
in sald case, said case having an apertured end

plate, an end plug mounted on said end plate and

provided with an opening concentric to the aper-
ture in the end plate an arming ring, a pin con- -

- nected to the plunger and slidably mounted in

]
e §

said plug to extend through the opening in said
end plug and beyond said end plug and through

- the arming ring to hold the same when the sole-
- noid is energized, and means mounted within

60

said plug and bearing on said pin for returning

‘said pin to normal position when the solenoid is

deenergized, a retainer for an arming ring or
the like, means yieldably mounting said retainer
in opposed relation to said end plug to retain said
ring or the like against said plug, said retainer
being constructed and arranged to yield and re-

2 lease sald ring or the like on application of pres-
~sure thereto, said pin holding said ring or the

like against release by projection beyond the end

- plug when the solenoid is energized.

75

10. A selective device for arming a bomb hav-
ing an arming ring or the like, said device com-
prising in combination a solenoid having g
plunger and a pin projectable by the plunger on
energization of the solenoid, means for withdraw-
ing the pin when the solenoid is deenergized, a
spring actuated retainer for said ring or the like



constructed end erranged to yield. and release
the arming: rmg or the like when. the solenmd is

deenerg1zed said pin bemg mounted and ar-

ranged to engege and hold the rmg or the like

against releeee on y1eldmg of the reta,mer when_-

the-solenoid is energized and the pin projected.
| 11 In a device for. retemmg and releasing an
arming ring or the like, a pair of opposed rete,mer
members arranged to retain the arming ring or
the like between them and mounted to shift rela-
tively to releeee the same upon apphoetmn of
pressure to one of said members, a solenoid hav-
ing a plunger a pin movable W1th the plunger
an electromagnet for moving the. plunger and
pin to one posmon when the eleotromegnet is

10

15

energized, and means for movmg the plunger

and pin to enother pomtwn when the eleotromeg-
net is deenerglzed sald - pm being . mounted to
project, when in one. of said positions, into and
close the space between said retainer members
when said members are relatlvely shifted thereby
to hold the arming ring or the lll{e egemst re-
lease, and to be withdrawn, when in the other of
said positions, from said space to permlt release
of the arming ring or the like from said retamer
members -

- 12. In a clevme for retammg and releasing  a
hollow member, a pair of opposed retainers,
means for mountmg one of said retamers for
movement toward and away from the other re-
tainer, said adjustably mounted retainer being
constructed and formed to project into the hol-

Iow member to retain said member against the

opposed retainer and to yield and release said
member on application of force to said member,

20 -
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8
a- solenoid having a plunger, a pin oonneeted to
the plunger for movement theremth eu electro-
magnet for moving the plunger in one direction
and projecting the pm when the electromagnet
is energized, and means for moving the plunger
in the opposite direction. and withdrawing the
pin when the eleotromagnet is deenergized, said
pin being mounted to extend, when projected,

into the hollow member while held between said

opposed retainers thereby to hold said member
against release by shifting of one of said r etemers
while the solenoid is energized.
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