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Application filed August 20, 1924. Serial No. 733,200. 

(GRANTED UNDER THE ACT OF MARCH 8, 1883, As AMENDED APRIL 30, 1928; 3700. G. 757) 
The invention described herein may be 

manufactured and used by or for the Gov 
ernment for governmental purposes without 
the payment to me of any royalty thereon. 
The subject of this invention is a mechan 

ical delay fuse for drop bombs. 
The object of the present invention is the 

provision of a fuse for drop bombs, which 
may be set to explode the bomb at any desired 
time after it has been dropped. Quite nat 
urally, when a bombing plane or squad 
ron passes over a favorable target, the hostile 
troops in the immediate vicinity will seek 
shelter, thereby limiting the destructive force 
of the bomb to the demolition of property 
and equipment. 
The fuse forming the subject of this in 

vention may be set to function hours or days 
after impact, the exact time for the explo 
sion of the apparently harmless bomb to oc 
cur for instance at some hour in the day when 
it is known that troops are entraining or de 
training, or passing along a certain point on 
a road. 
The fuse is so constructed that should the 

enemy attempt to unscrew it from the bomb 
for the purpose of rendering the bomb in 
operative, immediate detonation of the bomb 
charge will result. 
Safety in transportation and storage is ob 

tained by arranging the starting mechanism 
the explosive train so that 

the fuse cannot be armed until the bomb has 
been released from the plane. The setting 
mechanism may be readily adjusted to the 
required time after the bomb has been fused 
and placed in its carrier on the plane. The 
watch mechanism is placed within the body 
of the bomb and thus thoroughly protected 
against damage upon hard surface impact. 
The running speed of the watch mechanism 

is controlled by a plurality of epicyclic gear 
trains by which it is possible to reduce the 
number of gears to a minimum. 
To these and other ends, my invention con 

sists in the construction, arrangement, and 
combination of elements, described herein 

and ??? 

after and pointed out in the claims forming 
a part of this specification. 
A practical embodiment of my inven 

tion is illustrated in the accompanying draw 
ings, in which, 

Fig. 1 is a longitudinal sectional view of a 
fuse casing showing the timing mechanism 
in elevation; 
Fig.2 is an enlarged longitudinal sectional 

view of the timing mechanism; 
Fig. 8 is a similar view taken at right angles 

to Fig. 2; 
Fig. 4 is a sectional view taken on the line so 

4- 4 of Fig. 1; ? 
Fig. 5 is a sectional view taken on the line 

5-5 of Fig. 3; and 
Figs. 6 to 10 are sectional views taken on 

correspondingly marked lines of Fig. 3. 
Referring to the drawings by numerals of 

reference: - 

In carrying out the invention, the nose or 
tail of a bomb 10 is formed with a shouldered 
aperture 11 for the reception of the fuse. 
The fuse comprises a cylindrical casing in 

cluding a flanged head 12 seated in the shoul 
dered aperture 11 and formed with a hollow 
extension 13 extending to the inside of the 
bomb. Secured to the head 12 and depend- 75 
ing within the bomb is a fuse body 14 in the 
form of a tubular member which is enclosed 
in a fuse seat liner or thimble 15, all of said 
members being in threaded engagement with 
each other and the thimble threaded to the 80 
bomb and thoroughly secured in place to prevent unscrewing. 

Stationarily carried in the lowermost end 
of the body is a booster casing 16 contain 
ing a booster charge while confined between 85 
the booster casing and the rim of the exten 
sion 13 is a cylindrical block 17 (see Fig. 2), 
in which is transversely mounted a slidable 
bolt 18 carrying a primer 19 and a detonator 
20. The bolt is held in unarmed position 90 
against the tension of the spring 21 by means 
of a releasing rod 22, which extends from 
the top of the fuse head 12 to the booster 
casing 16. When in unarmed position, the 
primer and detonatorwill respectivelybe out 95 
of line with a firing pin 51 and the booster charge. 
Embracing the exterior portion of the fuse 

head adjacent the bomb 10 is a setting rin 
23 (Fig. 1) which carries a spring actua s 00 
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locking pin 24, engageable selectively in a 
plurality of drilled holes 25, spaced apart 
circumferentially of the head 12. The head. 
is provided with graduations (not shown) 
corresponding to the holes 25 and represent 
ing intervals of time at which the watch 
mechanism may be set to function in causing 
an explosion of the bomb. In the construc 
tion shown, the fuse is capable of being set 
by two hour increments up to a miximum 
time of thirty six hours but the increments 
and the total may be changed as desired. 
The setting ring 23 is L-shaped in cross 

section, the upright wall being provided with 
5 

free ends of a setting 
opposite slots 26 for the reception of the 

yoke 27, one of which 
extends beyond the wall to terminate adja 
cent the head so that after describing a com 
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plete circle, the yoke may be stopped by a 
pin 28 carried by the head. Rotation of the 
yoke turns a setting stem 29 disposed axially 
of the fuse and releasably connected to the 
setting disc 42. 
The setting stem 29 passes through a hol 

low vane stem 29', to which is secured by 
means of a nut 30 a hub 31 carrying a vane 
or vanes 32. The setting stem is formed 
with an annular groove 28' which through 
a pin 30 engaging therein and in the vane 
stem enables the setting stem to move longi 
tudinally of the fuse during unscrewing of 
the vane stem without partaking of the 
rotary movement of the vanes. The vane as 
sembly is normally locked to the fuse head 
by a cotter pin, passing through an ear 33. 
on the vane and an eye bolt 34 attached to 
the head. 
When the bomb is assembled to the plane, 

the cotter pin is replaced by the usual safety 
wire which is associated with the bomb re 
lease apparatus and which is automatically 
removed when the bomb is released. The 
vane assembly on being free to rotate with 
respect to the fuse unscrews the vane stem Oll p radial slot 57 which will be positioned oppo from the head until the vane assembly and 
with it the yoke and setting stem fall free 
of the fuse. The vane stem during this 
movement engages the head of the releasing 
rod 22 and withdraws it a sufficient distance, 
to permit the bolt 18 to be moved to armed 
position. 
The setting stem on breaking connection 

with the setting disc enables the starting 
mechanism to function, by permitting a slid 
er 35 to move laterally in the fuse head un 
der the action of a spring 35 whereby to free 
a starting bolt 36 which through its spring 
36 is disengaged from a starting arm 37. 
The watch mechanism for the fuse is sup 

ported in a frame consisting of a series of 
suitably spaced plates 38 mounted in the hol 
low extension 13 of the fuse head and resting 
on the block 17 
The upper plate is hollowed and provided 

with a cover for enclosing a main spring 39 
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adapted when unwinding to rotate a hub 40 
rigidly secured to the square-sided portion 
of a shaft 41, which in turn carries a setting 
disc 42. 
The starting arm 37 of the main spring is 

held inoperative by the starting bolt 36, 
which extends through the cover of the up 
per plate to lie in the path of the starting 

70 

arm and which releases the starting arm 37 
when the slider 35 moves laterally of the 
fuse head. 
The unwinding of the main spring is con 

trolled by an upper and a lower epicyclic 
train, each of which gives a gear reduction 
of two hundred and twenty five to one. 
The shaft 41 is formed with a pinion 43 

for actuating two planet wheels 44 which are 
in. mesh with a stationary base gear 45 rigid 
ly mounted in the intermediate plate of the 
frame. As the planet gears are translated 
about the base gear they rotate a gear 46 
to which they are secured and which meshes 
with a twin pinion 47 journaled in the top 
and intermediate plates and functioning to 

, actuate the lower epicyclic train which is 
identical in principle with the upper train. 
The gear 46 of the lower train is formed with 
an escapement wheel 48 which transmits its 
impulse through a pallet 49 to a balance 50 
which is enclosed in the lower plate. 
A firing pin 51 (see Figs. 2, 5 and 9) dis 

posed in apertures in the intermediate and 
lower plates of the frame is embraced by a 
spring 52 which is held compressed by a cam 
plate 53 rigidly secured to the lower end of 
a shaft 54 which passes through the frame. 
The upper end of the shaft carries a curved 
arm 55 formed at its free end with an up 
standing lug 56 which under the action of the 
firingpin spring and the cam 53 is constantly 
forced against the periphery of the setting 
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disc 42 (as seen in Figs. 1 and 5). The set 
ting disc 42, which makes one complete rev 
olution in thirty six hours, is formed with a 
site the lug 56 at the expiration of the time 
for which the fuse is set. When in this posi 
tion, the firing pin spring which is constant 
ly acting through the firing pin on the cam 
53 will displace the cam with a resultant par 
tial rotation of the shaft 54 and the lug 56 
will snap into the slot 57, the firing pin being 
thereby released to prime the primer. 
In order that the enemy may not be able 

to remove the fuse from the bomb after it has 
been dropped and before it has exploded, 
there is provided a mechanism which upon 
unscrewing of the fuse will immediately det 
onate the bomb charge. 
The thimble 15 being thoroughly stabbed 

to the bomb and the fuse body being pinned 
to the thimble as at 58, only the fuse head 12 
will be free to be unscrewed. However, the 
watch mechanism and its frame will be pre 
vented from lifting with the head by reason 
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4. 

means operable during flight for releasing 
the slider to inoperative position and the 
explosive train to armed position. 

6. A mechanical time fuse including a cas 
ing, a watch mechanism in the casing, a set 
ting disc adapted to be rotated by said mecha 
nism, a firing pin, means associated with the setting disc for releasably holding the firing 
pin in cocked position, means for holding 
the watch mechanism inoperative, an element 
of an interrupted explosive train normally 
out of line with the firing pin, and means op 
erable during flight to release the watch 
mechanism holding means and to release the 
element of the explosive train to move to 
armed position. 

7. A mechanical time fuse including a 
Watch mechanism, a firing mechanism, a 
member for holding the watch mechanism 
inoperative associated therewith an element 
holding the firing mechanism unarmed, and 
means operable during flight to release the 
watch mechanism holding means and the 
firing mechanism holding element. 

8. A mechanical time fuse including a 
casing, a watch mechanism in the casing, a 
starting arm for said mechanism, a rod en 
gaging said arm for holding it against move 
ment, a slider movable transversely in the 
casing, for normally preventing disengage 
ment of the rod, means for setting the watch 
mechanism, said means adapted to control 
the slider and means operable during flight 
for withdrawing the setting means to permit 
functioning of the watch mechanism. 

9. A mechanical time fuse including a 
casing, a watch mechanism carried in the 
casing, a starting arm for said mechanism, 
a stem for setting the watch mechanism, said 
stem including means whereby it is with 
drawn from the fuse during flight, and 
means controlled by the setting stem for re 
leasably holding the starting arm. 

10. A mechanical time fuse including a 
casing, a watch mechanism carried in the 
casing, means including a setting stem for 
normally holding the watch mechanism in 
operative, and means rotated during flight 
to move the stem to release the watch mecha 
nism. - - 

11. A mechanical time fuse including a 
fuse head, a ring embracing the exterior por 
tion of the head, a yoke engaging said ring, 
a setting disc, a stem connecting the disc 
and yoke whereby they may be rotated in 
unison independently of the fuse head, 
manually operable means carried by the ring 
for selectively locking the yoke in set position 
with respect to the head, a pin carried by the 
head for limiting movement of the yoke to 
one revolution, and means operable during 
flight for dislodging the yoke and stem from 
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the fuse. 
12. A mechanical time fuse including a 

fuse head, a ring embracing the exterior por 

1,880,924 

tion of the head, a setting disc, means as 
sociated with the ring for rotating the disc 
independently of the head, manually oper 
able means carried by the ring for selectively 
locking the rotating means in set position 
with respect to the head, means for limiting 
said rotating means to one revolution, and 
means operable during flight for breaking 
connection between the setting disc and 
rotating means. 

13. A mechanical time fuse including a 
fuse head, a setting disc within the fuse, 
means rotatable about the head for moving 
the disc to set position, means for selectively 
locking the rotating means in set position 
with respect to the head, and means operable 
during flight for breaking connection be 
tween the setting disc and the rotatable 
e2S. 
14. A mechanical time fuse including a 

fuse head, a setting disc within the fuse, 
means rotatable about the head for moving 
the disc to set position, and means for selec 
tively locking the rotating means in set 
position with respect to the head. 

15. A mechanical time, fuse including a 
head, a yoke rotatable about the head, a set 
ting stem rotatable with the yoke, a hollow 
vane stem embracing the setting stem and 
threaded into the head, means operable dur 
ing flight for unscrewing the vane stem from 
the head, and a connection between the vane 
stem and setting stem whereby the setting 
stem and yoke will be withdrawn from the 
head during the unscrewing of the vane stem. 
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16. A mechanical time fuse for projectiles 
including a body rigidly secured to the pro 
jectile, a head threaded within the body and 
freely unscrewable therefrom, a frame dis 
posed in the head, said frame connected to 
the rigid body but freely rotatable with the 
head, a watch mechanism carried by the 
frame, a setting disc rotatable there with, a 
firing pin, a connection between the disc and 
firingpin for holding the firing pin in cocked 
position, a pair of L-shaped arms supported 
by the frame and extending underneath the 
setting disc, and pins carried by the head 
and adapted on unscrewing of the head to 
lift the arms, and the setting disc whereby 
to release the firing pin. 

17. A fuse for projectiles including a body 
rigidly secured to the projectile, a head 
threaded within the body, and freely un 
screwable therefrom, a frame disposed in the 
head, said frame connected to the rigid body 
but freely rotatable with the head, a watch 
mechanism carried by the frame, a firing pin 
associated with the watch mechanism and 
adapted normally to be released after a pre 
determined interval of time, and means oper 
able on unscrewing of the head for immedi 
ately releasing the firing pin. 

18. A mechanical time fuse for projectiles, 
including a body rigidly secured to the pro 
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jectile, a head threaded within the body and 
freely unscrewable therefrom, a frame dis 
posed in the head, said frame connected to 
the rigid body but freely rotatable with the 
head, a watch mechanism carried by the 
frame, a setting disc rotatable with said 
mechanism and normally adapted after a pre 
determined interval of time to release a 
firing mechanism, and means operable on un 
screwing of the head to move the setting disc 
longitudinally of the fuse to immediately re 
lease the firing mechanism. 

19. A mechanical time fuse for projectiles 
including a body rigidly secured to the pro 

sjectile, a head threaded within the body and 
freely unscrewable therefrom, a frame dis 
posed in the head, said frame connected to 
the rigid body but freely rotatable with the 
head, and means operable on unscrewing the 

20 head for disorganizing a delay time mecha 
nism to provide for immediate detonation. 

20. A mechanical time fuse embodying a 
gear train, means for normally locking the 
gear train against movement, in normally 

25 unarmed explosive train, means for setting 
the gear train automatically released during 
flight to release the gear train locking means 
and the explosive trainto armed position, and 
means actuated by the time train to initiate 

80 detonation of the explosive train. 
HAROLD M. IBRAYTON. 
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