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Patented June 13, 1944 2,351,336 

UNITED STATES PATENT OFFICE 
2,351,336 

BOMB RELEASE SYSTEM 
Frederick J. Hooven, Dayton, Ohio 

Application September 25, 1941, Serial No. 412,229. 
(C. 89-15) 2 Claims, 

This invention relates to electric-bomb release 
Systems. 
An object of the invention is to improve: elec 

trical systems for the release of bombs from air 
craft and the like. 
Other objects of the invention will be apparent 

from the following description and accompany 
ing drawing taken in connection with the ap 
pended claims. 
The invention comprises the features of Con 

struction, combination of elements, arrangement 
of parts, and methods of manufacture and oper 
ation referred to above or which will be brought 
out and exemplified in the disclosure hereinafter 
Set forth, including the illustrations in the draw 
ing. 

In the drawing: 
Figure 1 is a diagram illustrating an arrange 

ment of bombs in an airplane; and 
Figure 2 is a circuit diagram of an electric 

bomb release System embodying features of the 
present invention. 

Figure 3 is a simplified diagram of the mechan 
ical Working parts of a bomb release mechanism. 
In bombardment airplanes the bombs are hung 

in-racks, one bomb above the other. The racks 
are usually arranged in pairs facing each other 
in a bomb bay as shown in Figure.1. A common 
arrangement is for each rack to contain 5. bombs 
when fully loaded so that each pair of racks con 
tains 10 bombs. Figure 1 shows a rack pair ca 
pable of carrying 10 bombs, but, in the condition 
illustrated, having one of the bombs already re 
leased and the Second bomb-in the process of be 
ing released. A bombing airplane ordinarily car 
ries a number of such rack pairs, a common ar 
rangement consisting of 4 pairs of racks in each 
airplane, 

For a given rack pair the racks are usually 
mounted so that their rails slope inward and up 
Ward toward each other with the bombs on each 
rack facing those on the opposite rack as shown 
in Figure 1 where bomb #3 is opposite bomb #4 
and so forth. 

It is essential that the bomb releasing mech 
anism be so arranged that the bombs be released 
in order, starting at the bottom of one rack and 
alternating between the two racks of the rack 
pair in ascending order to avoid any risk of one 
bomb falling upon another bomb still held in the 
rack. It is also essential that if any bomb should 
fail to drop, all bombs. above it in the same-rack 
pair shall be preverated from dropping in order to 
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bomb bay of the aircraft after it has been re 
leased and armed. 

In my copending application Serial No. 381,218 
filed March 1, 1941, (Patent No. 2,332,795) I have 
described a bomb release mechanism, one of 
which is associated with each bomb in the rack. 
Upon receipt of an electric impulse by such a re 
lease mechanism in the cocked condition it op 
erates to release its associated bomb and then to 
transfer the control circuit with which it is con 
nected to the release mechanism for the next 
succeeding bomb in the rack pair. By the use of 
this mechanism it is apparent that should any 
one of the mechanisms fail to operate, the circuit 
Will not be transferred, and hence, the remaining 
bombs cannot be dropped upon the unreleased 
bomb. The bomb release mechanisms are shown 
in Figure 1. designated by numerals 20 , 202, etc. 

Figure 3 illustrates the mechanical operation 
of Such a bomb release mechanism. As shown in 
this figure the mechanism comprises magnet 232, 
and an armature. 20 controlled thereby. Arma 
ture 20 controls a latch 2 which holds a lever 22 
in cocked position. Lever 22, which may also 
control the arming of the bomb, holds bomb re 
lease lever 23 in cocked position. Bomb release 
lever 23 has an arm 240 thereon which controls a 
latch arm 25 of a bomb shackle to release bomb 
26 when lever 23 becomes unlatched. A contact 
holding arm 24 is held by lever 23 in position to 
press contact spring 30 against contact 32. Upon 
release of lever 23, the arm 24 is engaged by pro 
jection 28 on latch-lever 2 as long as armature 
20 is pulled toward electromagnet 232. After 
armature. 20 is released, arm 24 is permitted to 
rotate in a counter-clockwise direction thereby 
allowing projection 29 thereon to release contact 
Spring 30 and permit it to move into contact with 
contact. 33. Release of lever 23 also releases con 
tact Spring 3, opening the pilot lamp circuit as 
Sociated with the device. 

In bombing, it is often desirable to release 
bombs in rapid succession, sometimes as fast as 
twenty bombs per second. An automatic pulsing 
circuit or device may be used to provide a rapid 
Series of timed electric impulses for this plurpOSe. 
One Such circuit is shown and described in Brad 
ford B. Holmes Patent 2,080,273 issued May 11, 
1937. It has been found, however, that if several 
bombs are released in rapid succession from a 
single rack pair the bombs strike one another as 
they are released. This causes, them to wobble 
during their fall and spoils the aim of the bom 
bardier. It is desirable, therefore, that one bomb 

avoid any risk of a bomb becoming caught in the 55 be dropped from each rack pair in rotation. This 
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not only prevents bombs released in rapid Succes 
sion from striking each other but improves the 
balance of the airplane since at any time the 
number of bombs is approximately equal in all 
the rack pairs. If an interlocking circuit Were 
to be wired with succeeding bomb release mecha 
nisms connected in this Order, however, great 
lengths of wire would be required running back 
and forth between the bomb release mechanisms 
in the different rack pairs. This would not only 
require extensive wiring but would cause so 
great a drop in electric current supplied to the 
last release in the order due to the resistance of . 
the wiring that it would be quite impractical. 
Another serious drawback of such a system is 
that, if a wire be broken or severed by gunfire, or 
if any station should fail to release its bomb, all 
Subsequent stations would become inoperative 
and it. Would be impossible to release further 
bombs in an armed condition. ', . . . . - 

The automatic bomb release system of the pres 
ent invention avoids the above difficulties and 
provides an effective system for release of bombs 
in the desired order. The system of the present 
invention also makes possible the continued re 
lease of bombs should any station become dis 
abled due to wire breakage or failure of the re 
leasing mechanism. The invention also auto 
matically disassociates the circuit for a given rack 
pair from the controlling circuit after its func 
tions have been performed. With this circuit it is 
possible to release bombs in rapid succession as 
long as bombs remain in any of the racks to be 
released and without breaks in the rapid succes 
sion of bomb releases even if one or more of the 
rack pairs is fully unloaded or becomes disabled. 
The bomb release system is illustrated in Figure 
2, the circuits for three rack pairs being shown 
and the release mechanisms for three bombs in 
each rack pair being illustrated. It is under 
stood that further rack pairs and additional 
bombs in each rack pair may be provided and will 
operate in a similar manner. 
In general, the system shown in Figure 2 com 

prises a number of bomb release mechanisms in 
each rack pair, for instance, mechanisms 0, 02 
and fo3 in rack pair #1, mechanisms 20 , 202 and 
203 in rack pair #2, etc. Associated with each 
rack pair is a selector circuit comprising two 
double wound relays. Thus, selector circuit 100 is 
connected to the bomb release mechanisms of 
rack pair #1 by conductor. 30; selector circuit 
200 to mechanisms in rack pair #2 by: conductor 
230, etc. The selector circuit serves to connect 
the bomb release mechanisms of its associated 
rack pair with a pulsing circuit 10-supplied with 
electric current pulses by an automatic pulsing 
device if rendered operative by switch. 6 or by a 
normally open manual pulsing key 2 at the will 
of the bombardier. Each pulse sent over circuit. 
to effects the release of a bomb. Electric energy 
for the pulsing circuit and for operation of the 
relays in the selector circuits is supplied by bat 
tery 3 over conductor f4. The negative terminal 
of the battery is grounded to the structure of the 
airplane. . . . . . . . . . . . . . . . . . . . . . . 
Since the circuits associated with each rack 

pair are identical, it will be sufficient to describe 
those associated with rack pair #1. Selector cir 
cuit too includes a double wound circuit prepar 
ing relay fo having high resistance winding 
and a low resistance winding if 2 thereon for con 
trolling three movable contacts, 3, 14 and 15. 
These contacts engage stationary front contacts. 
If 7. 18 and i? 9 respectively when the relay is 
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energized and movable contact f 3 engages a back 
contact 6 when the relay is de-energized. A 
double wound disconnect.relay 20 is also part of 
selector circuit (00, this relay having two high 
resistance windings 2 and 22 and controlling 
a movable contact 23 which engages a stationary. 
front contact 24 when the relay is energized. 
Contact 24 normally engages another contact 
25 but is disengaged therefrom when the relay 

is operated, and after contacts 23 and 24, have 
engaged. . . . . . . . . 

Movable contacts 3 and 4 of relay 0 are 
both connected to the first section of pulsing 
circuit f O. Relay contact 6 is connected to the 
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operated. Contacts 24. and 25, when closed, 
provide a holding circuit for relay O from 

second section of circuit 0 to extend the circuit 
to contacts 23 and 24 of relay 20 in selector 
circuit 200 when relay O is in the released posi 
tion. Contacts 7 and 8 connect the pulsing 
circuit to relay winding 22 and the common 
terminal of relay windings and 2 when re 
lay - O is in the operated position. Contact 5 
engages contact 19 to connect ground to a com 
mon ground circuit, 5 as long as relay O., is 
energized. 1. . . . . . . . . . . . . . .: 
Movable contact 23 of disconnect relay 20 co 

operates with stationary contact 124 to provide a 
lock-up circuit for relay 20 from battery con 
ductor 4 through winding 2 to common ground 
circuit 5. Circuit 5 has ground thereon, as 
long as any of the relays 0, 20 and 3 9 are 

tery conductor 14 through the contacts an 
through windings i? and f 12 of relay 9 and 
via conductor f30 to ground through the Solenoid 
of the first cocked release mechanism. As shown 
in Figure 2, release mechanisms 0, 02 and 103 
are all uncocked and hence no ground is found 
in any of these mechanisms for holding relay. 0. 
operative. - . . . . 

The system of Figure 2 will be further under 
stood from the following description of its op 
eration: . . . . . . . . . . . . . . . . . . . -- 

In the condition rack illustrated in Figur - 
pair #1 is shown with all three bombs having 
been released. In rack pair #2 the bombassocial 
ated with release mechanism 20 has been re. 
leased and the mechanism 202 is just in the proc 
ess of releasing its associated bomb. In rack pair. 
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73 actuates solenoid 232 to release. 

#3 the bomb associated with mechanism:30 has. 
been released and the remaining two bombs are: 
still held by their associated cocked release mech 

Since mechanisms 0 , 02 and 103 a 
cocked, circuit 130, which is connected: 
in series, finds no ground. Hence, althou 
tery from conductor 4 is connectedt 8. 
if the relay circuit receives no current and the 
relay, remains de-energized. Contacts 3, 
therefore extend the pulsing circuit. 0 to 
tacts 23 and 2 4 of circuit preparing relay 2fO. 
in selector circuit 200. Since there is ground on 
circuit 230 in release mechanism 202, relay 2 to 
has been in the operated position. Hence, 
over pulsing circuit {0, the pulse reaches r 
winding 222 through contacts 2 3,211 thuis oper. 
ating disconnect relay 220 as shown. The pulse. 
also reaches the common terminal- of windings 
2 I and 212 through contacts 214, 28 and finds 
a low, resistance path to ground throughilow re 
sistance winding 22 and solenoid 232 of release 
mechanism 202. The current through this circuit. 
holds circuit preparing relay 20 operated and 

its associated: it. Lt. 
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bomb and prepare the mechanism 202 to transfer 
the control circuit to mechanism-203 at the com 
pletion of the pulse. 

Disconnect relay 220, which has been operated 
by the current pulse through winding 5.222 is 
locked-up by current from battery conductor 4 to 
ground conductor 5 through the relay contacts 
and Winding 22. Since contacts: 224, 225 are 
thereby opened, the holding circuitithrough wind 
ing 2 f is broken and, hence, relay 2fO will be 
released at the completion of the pulse (when 
key f2 is manually released) thereby transferring. 
control to selector circuit .300. The next pulse 
received will therefore go through selector circuit 
300 to bomb release mechanism 302. 

It will be noted that relay 30 is held operated 
by holding current through contacts 324, 325 
awaiting connection of selector circuit 300 to the 
pulsing circuit. Relay 320 on the other hand is 
not operated at this time but will be operated im 
mediately upon receipt of a pulse since winding 
322 is ready to receive a current pulse through 
closed contacts 33, 37. 
When a pulse is received through selector cir 

cuit 300 resulting in the discharge of a bomb 
by release mechanism 302 relay 30 will release 
at the completion of the pulse thus opening its 
contacts 35, 3f 9 and thereby removing ground 
from common ground conductor 5. Since relays 

0 and 20 have at that time already become 
released, ground conductor 5 is thereby deprived 
of ground at all points and hence the holding 
circuit for relays 220 and 320 is destroyed and 
these relays Will release. Immediately upon re 
lease of these relays energizing circuits will be 
provided for any of relays ff0, 2fO and 30 which 
have unreleased bombs in their associated racks 
since battery from conductor 4 is connected to 
these relay Windings and ground Will be found 
through the solenoid in the next cocked release 
mechanism. Since rack pair #1 is already com 
pletely unloaded no ground is found through con 
ductor 30 and hence relay does not operate. 
However, conductors 230 and 330 will now be 
connected to ground through the Solenoid in re 
lease mechanisms 203 and 303 and hence relays 
20 and 3f O will operate. Relay 20 prepares the 
circuit for release of a bomb by mechanism 203. 
It also disconnects selector circuit 300 from the 
pulsing circuit. 

If conductor 30 or the circuits within any of 
the associated bomb release mechanisms be bro 
ken or open, either intentionally or by accident, 
after its associated relay to has been energized 
and before an impulse has been received by Se 
lector circuit OO, then the current from battery 
conductor 4 which ordinarily flows through 
winding if f and low resistance winding 2 to 
ground is broken thus de-energizing relay fo 
and transferring the pulsing circuit to Selector 
circuit 200 or the next operative selector circuit 
and removing circuit 00 from the sequence. 
The other selector circuits with their associated 
bomb dropping mechanisms will similarly remove 
it from the sequence if they become out of order. 
If conductor 30 is broken there is a possible al 
ternative circuit to ground through winding fl, 
contacts 4, 18, contacts 3, and winding 
f 22 of relay f2O. However the current through 
this path is insufficient to hold relay 0 operated. 

It will be appreciated that a system has been 
provided as described herein which provides for 
the dropping of a series of bombs in rapid succes 
sion, the bombs being dropped in rotation from 
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a. Succession of bombs being dropped from any 
one rack pair and to preserve even distribution 
of the remaining bombs. 
What is claimed is: 
1. A bomb release System: comprising a source 

of current pulses under control of an operator, 
a series of selector units, a series of bomb release 
mechanisms associated with each of said units, 
a control circuit extending from each of Said Se 
lector units and passing through said series of 
release mechanisms, each of said mechanisms 
having contacts, in series with said control cir 
cuit therein and means for Operating said con 
tacts when said device is cocked to break said con 
trol circuit leading to succeeding release mecha 
nisms and connect said circuit to a grounded 
electroresponsive actuating device comprising 
part of said mechanism, whereby said contacts 
transfer said control circuit to said succeeding re 
lease mechanisms responsive to actuation and re 
lease of said electroresponsive device by a current 
impulse, each of said selector units comprising a 
circuit preparing relay and a disconnect relay, a 
pulsing circuit extending from said source of 
pulses through normally-closed contact pairs of 
all of said circuit preparing relays in series and 
having branches connected thereto at parts pre 
ceding each of said pairs of contacts, the control 
circuit individual to each of said selector units 
extending to its individual branch circuit through 
a normally-open contact pair of its individual 
circuit preparing relay, each of said circuit pre 
paring relays thereby breaking the pulsing cir 
cuit leading to Succeeding relays and connecting 
said pulsing circuit to its individual control cir 
cuit When energized and thereby preparing said 
control circuit to receive a current impulse from 
said source, the energizing circuit for each of said 
circuit preparing relays extending through nor 
mally-closed contacts of its associated disconnect 
relay and the energizing circuit for each of said 
disconnect relays extending to said pulsing cir 
cuit through normally-open contacts of its asso 
ciated circuit preparing relay, each of said dis 
connect relays thereby opening the energizing 
circuit for its associated circuit preparing relay 
responsive to a current impulse, to thereby dis 
connect its control circuit from said pulsing cir 
cuit and extend the operative portion of said 
pulsing circuit to Succeeding selector units. 

2. A bomb release system comprising a source 
of current pulses under control of an operator, a 
series of selector units, a series of bomb release 
mechanisms associated with each of said units, 
a control circuit extending from each of said Se 
lector units and passing through said series of 
release mechanisms, each of Said mechanisms 
having contacts in series with said control circuit 
therein and means for Operating said contacts 
When said device is cocked to break said control 
circuit leading to Succeeding release mechanisms 
and connect said circuit to a grounded electro 
responsive actuating device comprising part of 
said mechansm, whereby said contacts transfer 
Said control circuit to said succeeding release 
mechanisms responsive to actuation and release 
of said electroresponsive device by a current im 
pulse, each of said selector units comprising a 
circuit preparing relay and a disconnect relay, a 
pulsing circuit extending from said source of 
pulses through normally-closed contact pairs of 
all of said circuit preparing relays in series and 
having branches connected thereto at points 
preceding each of said pairs of contacts, the con 

the bomb bays of the airplane to prevent too rapid 75 trol circuit individual to each of Said Selector 
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units extending to its individual branch circuit 
through normally-open contact pair of its indi 
vidual circuit preparing relay, each of Said cir 
cuit preparing relays thereby breaking the puls 
ing circuit leading to succeeding relayS. and con 
necting said pulsing circuit to its individual con 
trol circuit when energized and thereby prepar 
ing said control circuit to receive a current im 
pulse from said source, the energizing circuit for 
each of said circuit. preparing relays extending 10 
through normally-closed contacts of its associ 
ated disconnect relay and the energizing circuit 
for each of said disconnect relays: extending to 
said pulsing circuit, through normally-open Con 
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tacts of its associated circuit preparing. relay. 
each of said disconnect relays: thereby opening 
the energizing circuit for its associated circuit 
preparing relay responsive to a current impulse, 
to thereby disconnect its control circuit from said 
pulsing circuit and extend.the operative portion 
of said pulsing, circuit to succeeding selector 
units, lock-up circuits for said disconnect relays, 
said lock-up circuits being. jointly controlled by 
all of said circuit preparing relays. Whereby they 
are opened only by release of all of said circuit. 
preparing relayS. . . . . . . . . . . . . . . 

FREDERICK. J. HOOVEN. 

  

  


