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(GRANTED UNDER THE ACT OF RIARCH 8, 1883; 22 STAT. L. 625.) 

The invention described herein may be 
used by the Government, or any of its officers 
or employees in prosecution of work for the 
Government, or by any other person in the 

5 United States, without payment to us of any 
royalty thereon, in accordance with the act 
of March 3, 1883. 
The subject of this invention is a com 

bination fuse. 
10 The type of fuse employed on projectiles 

for functioning their bursting charges is 
controlled by a consideration of the nature 
of the target and the particular effect de 
sired. To facilitate fabrication and distri 

15 bution combination fuses have been de 
vised which may be selectively adjusted in 
the field to function under varying condi. 
tions. 
The most practical fuses of this class gen 

20 erally embody an involved structure in 
cluding an eccentric firing pin and requir 
ing a large fuse body chambered, and there 
by correspondingly weakened, to accommo 
date the various elements of the firing 

25 nechanisms. The delay mechanism which, 
in the better practice, is employed for heavy 
impact, to obtain demolition by penetration 
before explosion, is subject to become dis 
arranged, by reason of deformation of the 

0 fuse, as a result of the heavy impact. 
The principal object of this invention, 

then, is to provide a compact combination 
fuse, in which the firing mechanisms, for 
securing varying actions, are positioned 

35 axially of the fuse, when set for function 
ing, so as to insure positive functioning 
even on heavy impact. 
Other objects and advantages of equal 

importance are: to provide a novel pri 
40 mary firing mechanism mounted in a stem 

which controls the positioning of a trans 
versely movable bolt carrying a delay firing 
pin adapted to be functioned by the force 
of detonation of the primary firing mecha 

45 nism: to securely lock the bolt in set posi 
tion so that it will not be displaced on im 
pact; to provide a bore safety slide carry 
ing a detonator interposed between the fir 
ing nechanisims and the booster; and, to 

50 to provide means for preventing return of 
the slide when it has assumed the armed 
position during flight of the projectile. 

To these and other ends, our invention 
consists in the construction, arrangement, 
and combination of elements, described 
hereinafter and pointed out in the claims 
foiling a part of this specification. 
. . Practical embodiment of the invention 
is illustrated in the accompanying draw. ings, wherein:- 

Fig. 1 is a longitudinal sectional view 
through a fuse constructed in accordance 
with the invention, the parts being ar 
"anged to afford instantaneous action; 
Fig. 2 is a similar view taken at right. 

angles to Fig. 1; 
Fig. 3 is a partial sectional view on the 

plane of Fig.1, showing the parts arranged 
for delay action; 

Fig. 4 is a fragmentary sectional view on 
the plane of Fig. 2, showing the slide in arned position; 

Fig. 5 is an end view of the slide in un 
al’rned position: 

Fig. 6 is a detail view of the slide lock 
ing member; - 

Fig. 7 is a detail view of a different form 
of slide locking member; 

Fig. 8 is a sectional view of a modified 
bolt, carrying the complete delay firing 
mechanism; and 

Fig. 9 is a sectional view on the line 9-9 
of Fig. 1. 

Referring to the drawings by numerals 
of reference: 

in a practical embodiment of a preferred 
form of the invention, there is provided a 
fuse body 5, to which may be secured on its 
for Ward end a cap or shell 6. Inserted 
through the shell is a hollow stem 7 whose 
inner end is threaded as at 8 for axial at 
tachment to the fuse body. The extremity 
of this portion of the stem is further re 
duced, as at 9, to form a key receivable into 
a passage 10 in a bolt 11 mounted trans 
Yersely in the body for slidable movement, 
A stop pin 12, fixed in the body, is disposed 
in an annular groove 13, in the threaded 
portion S of the stem, to determine proper 
positioning of the keyed end 9 of the stem 
with respect to the bolt, the key being in 
serted in the aperture 10, as illustrated in 
Figure 1, when desired to set the fuse for 
instantaneous action, or withdrawn there 
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from as seen in Figure 3 when setting the 
fuse for delay action. 
Secured in the mouth of the hollow stem 

7 is an apertured striker head 14 in which is 
5 placed a firing pin 15 normally held in in 

operative position by an inverted cup-shaped 
retainer 16 which is adapted to be crushed 
on impact to allow the firing pin to be driven 
in towards the primer detonator 17 carried 

10 by an apertured plunger 18 in the hollow 
stem 7. The plunger is normally maintained 
in spaced relation to the firing pin by means 
of a spring 19 confined between it and the 
striker head 14 and also by a safety pin 20, 

15 extending transversely through the stem and 
plunger. This pin 20 may be of sufficient 
strength to either be sheared to free the 
plunger on set back in the gun or on impact. 
In the former case, the fuse will function in 

°0 ricochet action when the front end of the 
fuse is not crushed, the plunger being free 
to move forward under its inertia, so that the 
detonator 17 may be set off by the firing pin 
15. As an additional safety factor during 

25 transportation and storage, a protecting cap 
21 for the firing pin is placed over the 
striker head 
clip 22. - 
When the fuse is set for instantaneous 

30 action as shown in Figures 1, 2 and 4, the 
force of the explosion in the primer det 
onator 17 passes unrestricted through the 
passage 10 in the bolt to function a second 
detonator 23 carried in a slide 24 mounted 

85 in the fuse body above a booster charge 25. 
However, when desired to set the fuse for 
delay action, shown in Figure 3, the stem is 
unthreaded until clear of the bolt 11 which 
is then free to be moved by its spring 26 until 

40 brought to rest against the fuse body wher 
it is locked by a plunger 27 which engages 
in the passage 10. During this movement 
it is guided by the pin 28 working in a - secondary detonator, there is provided a groove in the body. Mounted in the bolt so 

45 as to be axially aligned in the fuse when the 
bolt is locked by the plunger 27 is a delay 
firing mechanism consisting of a firing pin 
29 held inoperative in an aperture in the 
bolt by a safety wire 30 which spaces it from 

50 a primer 31 positioned therebeneath. The 
I wire 30 is adapted to be sheared by the force 
of detonation of the primer detonator 17. 
The flame from the primer 31 ignites a 

delay element 32 interposed between it and 
55 the second or lower detonator 23 in the 

slide 24. This delay element may be dis 
posed in the bolt 11, as shown in Figure 8, 
or it may be located in the chamber 33, be 
tween the bolt and the slide. In the latter 

60 arrangement it does not interfere with the 
functioning of the fuse in the instantaneous 
Setting as the charge in the primer detonator 
17 of the plunger is made large enough so 
that the force of its explosion instantly con 

65 sumes the delay element. 

14 and held in place by a spring 
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The slide 24 is a cylindrical member hav 
ing an eccentric portion 24 to prevent rota 
tion and to insure axial alignment of the 
detonator 23 as the slide moves to armed 
position through the action of centrifugal 
force. The slide is preferably inclined with 
respect to the axis of the fuse so as to guard 
against its movement to armed position when 
in the bore of the gun while a spring 34 con 
fined by a stop screw 35 is also provided to 
auxiliarily hold it in unarmed position. 
The slide is primarily maintained un 

armed position by a suitable locking device 
whose center of gravity is so placed that 
rotation of the projectile will only tend to 
lock it more firmly while it can only be 
moved to release the slide through the force 
of setback on acceleration or through this 
force plus centrifugal force during rota 
tional flight of the projectile. The slide is 
formed with a slot 36 in which is a pin 
3 of greater length than the diameter of 
the slide and normally projecting into a 
short slot 38 and a long slot 39 in the fuse 
body, the center of gravity of the pin being 
initially maintained on the side of the short 
slot 38 by a spring 40 seated against a screw 
plug 41. When assembled the pin 37 is in 
clined with respect to the longitudinal axis 
of the fuse so that on setback its center of 
gravity will be shifted to the opposite side of 
the axis of the fuse. The force of setback 
may initiate withdrawal of the pin whose 
movement is then completed through centrif 
ligal force during rotation of the projectile 
or setback may completely effect withdrawal 
of the pin. By this arrangement the locking 
pin may be withdrawn before the projectile 
attains its full rotational speed at which time 
the slide commences to arm. 

in order to insure retention of the slide 
24 in the armed position during the interval 
between impact and functioning of the 
locking member, conveniently positioned at 
One end of the slide, and consisting of an 
annular base 42 having an eccentric stild or 
finger 43 which is disposed in a longitudinal 
slot 44 in the slide when the slide is in un 
armed position. As the slide moves in one 
direction to armed position under the action 
of centrifugal force, the locking member 
42-43 is maintained, through the same in 
fluence, in its normal assembled position at 
the end of the passage provided for the 
slide. When disengaged by virtue of their 
relative movement in opposite directions, the 
finger 43 is free to be displaced with respec 
to the slot due to its unequally distributed 
weight as affected by the rotation of the 
projectile and the curve of the trajectory. 
By forming the base 42 of smaller diameter 
than the passage of the slide and locating 
the slot or groove on any but the forward or 
impact side of the slide displacement of the 
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finger with respect to the slot may be more 
positively assured. In order to prevent the 
locking member from being carried with the 
slide as the latter arms, additional weight 
may be given this member by means of a 
Washer 45. A passage 46 in the fuse body 
establishes a safety vent for the secondary 
detonator 23 when the slide is in the un armed position. 

() The fuse is assembled for issue with the 
parts arranged in the instantaneous setting 

of 

as illustrated in Figures 1 and 2, the key 9 
of the stem being disposed in the passage 10 

the bolt, 11. To change this setting for 
delay action it is only necessary to unthread 
the stem 7 until the key 9 clears the bolt 
whence the bolt may be moved by its spring 
to align the delay firing mechanism axially 
of the fuse in which position it is locked by 

() 

the plunger 27 which enters the aperture 
1() of the bolt. In either method of func 
tioning, the firing mechanism is located 
axially of the fuse thereby enabling the fuse 
to be of compact and convenient form and preventing disarrangement and consequent 
ho:)-functioning of the delay mechanism by . 
reson of deformation of the fuse on impact. 

it will be noted that in the delay setting 
the auxiliary firing pin 29 is spaced but a 
very short distance from the key 9 of the 
stein so that even should the safety wire 
30 be sheared on impact by the inertia of the 
firing pin 29 the pin will still be held in 
operative position. Normally, however, the 
safety wire will not be sheared except by 
force of the detonation of the primer det 
onator 17. - 
The stem 7 might equally well restrain. 
hovenent of the bolt by engaging the inner 
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face of the bolt which would be shortened 
accordingly. 
While in the foregoing there has been 

illustrated and described such combination 
and arrangement of elements as constitute 
fle preferred embodiment of our invention, 
it is nevertheless desired to emphasize the 
'act that interpretation of the invention 
should only be conclusive when made in the 
light of the subjoined claims. 

'e claim :- 
1. A combination fuse including a body, 

a hollow stem threaded in one end of the 
body and having a key on its inner end, 
means in the body for limiting adjusting 
!noirement of the stem with respect to the 
lody, a striker head secured to the stem, a 
firing pin collapsibly supported in the head, 
an apertured plunger and plunger spring in 
the stem, a primer detonator in the plunger, 
a shear pin passing through the plunger and 

a bolt mounted transversely in the 
body and having a passage normally posi 
tioned axially of the fuse to receive the key 

stem a delay firing pin in the bolt, a 
or holding it in place adapted to be wire 

3. 

sheared by the force of explosion of the 
pliner detonator, a primer in the bolt, a 
spring for moving the bolt to align the de 
lay firing mechanism axially of the fuse 
when the stem has been moved clear of the 
bolt, a plunger pin in the body adapted to 
enter the passage in the bolt when the bolt 
is released, a transversely mounted centrif 
tigal slide in the body, a detonator in the 
slide, means for holding the slide in unarmed 
and aimed position, and a delay element 
interposed between the slide and bolt. 

2. A combination fuse including a body, 
a hollow stem threaded in one end of the 
body and having a key on its inner end, 
neans in the body for limiting adjusting 
hovenient of the stem with respect to the 
body, a striker head secured to the stem, a 
firing pin supported in the head, an aper 
tured plkinger and plunger spring in the 
stem, a pimer detonator in the plunger, a 
bolt mounted transversely in the body and 
having a passage normally positioned ax 
aily of the fuse to receive the key on the 
stem, a delay firing pin in the bolt, a wire 
for holding it in place adapted to be sheared 
by the force of explosion of the primer det 
onatoi', a pliner in the bolt, a spring for 
moving the bolt to align the delay firing 
mechanism axially of the fuse when the 
stem has been moved clear of the bolt, a 
plunger pin in the body adapted to enter the 
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assage in the bolt when the bolt is released, 
a transversely mounted centrifugal slide in 
the body, a detonator in the slide, and a 
delay element interposed between the slide 
and bolt. 

3. A combination fuse including a body, a 
hollow stem threadable in the body and hav 
ing a key on its inner end, a striker head on 
its outer end, a primary firing mechanism 
and detonator carried by the stem, a bolt 
mounted transversely in the body and hav 
ing a passage normally positioned axially 
of the fuse when the key of the stem is in 
Seited therein, a delay firing mechanism in 
the bolt adjacent said passage, means for 
moving the bolt when the stem is partially 
unthreaded to position the delay mechanism 
axially of the fuse, said delay merhanism 
adapted to be functioned by the detonation 
of the primary firing mechanism, a centrif 
l: g:l slide in the body, a detonator in the 
slide, and a powder train interposed be-, 
tween the slide and bolt, said train adapted 
to be instantly consumed when directly sub 
ject to the action of the primary firing 
mechanism but affording a delay interval 
when ignited through the delay firing mech 
S. 

4. A combination fuse including a body, a 
hollow stem threadable in the body and hav 
ing a striker head on its outer end, a pri 
mary firing mechanism and detonator carried 
by the stem, a bolt mounted transversely of 
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the body and having a passage normally 

5 

delay mechanism including a firing pin 
O 

2 

2 5 
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positioned axially of the fuse when the inner 
end of the stem is inserted therein, a delay 
mechanism in the bolt adjacent said passage, 
means for moving the bolt when the stem is 
withdrawn from the passage to position the 
delay mechanism axially of the fuse, said 
adapted to be functioned by the detonation 
from the primary firing mechanism, a cen 
trifugal slide in the body below the bolt and 
a relay element in said slide. 

5. A combination fuse including a body, 
a hollow stem threadable in the body and 
having a striker head on its outer end, a 
primary firing mechanism and detonator 
carried by the stem, a bolt hounted trans 
versely of the body and having a passage 
normally positioned axially of the fuse when 
the inner end of the stem is inserted therein, 
a delay mechanisin in the bolt adjacent said 
passage, means for moving the bolt when the 
stein is withdrawn from the passage to po 
sition the delay mechanism axially of the 
filse, said delay niechanish adapted to be 
functioned by the primary firing mechanism 
detonator, a cent agal slide in the body 
below the bolt, and a relay element in said 
slide. . . . . - " . 

6. A combination fuse including a body, 
a hollow stem threadable in the body and 
having a strikei' head on its outer end, a 
primary firing nechanisi and detonato!' 
carried by the stem, a bolt hounted trans 
versely of the body and having a passage 
normally positioned axially of the fuse when 
the inner end of the stein is inserted there 
in a delay mechanisin in the bolt adjacent 
said passage, and means for moving the bolt 
when the stem is withdrawn from the pas 
sage to position the delay mechanism axial 
ly of the fuse. 
-i. A collabination fuse including a body, 

a bolt mounted transversely in the body and 
having a passage, a delay firing lechanisin 
in the bolt adjacent the passage, means for 

5 5 
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noving the bolt, a hollow stein threadable 
axially in the body and movable into and 
out of said passage whereby to hold or re 
lease the bolt, a primary firing mechanism 
carried by the stem adapted to produce in 
stantaneous action when the stein engages 
the bolt and to function the delay necha 
nism when the stem is disengaged from the 
bolt, and leans for locking the bolt in re 
leased position. 

8. A combination fuse including a body, 
a bolt mounted transversely in the body and 
having a passage, a delay firing mechanism 
in the bolt adjacent the passage, leans for 
noying the bolt, a hollow stem threadable 
axially in the body and janovable into and 
out of said passage whereby to hold ol' re 
lease the bolt, and a primary firing mecha 
nism carried by the stem adapted to pro 

1,600,303 

duce instantaneous action when the stem en 
gages the bolt and to function the delay 
mechanism when the stem is disengaged 
from the bolt. 

9. A combination fuse including a body, 
a bolt mounted transversely in the body, 
a delay firing mechanism in the bolt, means 
for moving the bolt, a hollow stem threada 
ble axially in the body and movable to en 
gage and disengage the bolt, and a primary 
firing mechanism carried by the stem adapt 
ed to produce instantaneous action when the 
stem engages the bolt and to function the 
delay mechanism when the stem is disen 
gaged from the bolt. 

10. A combination fuse including a body, 
a bolt mounted transversely in the body, 
a delay firing mechanism in the bolt, means 
for moving the bolt, a hollow stem securable 
axially in the body and movable to engage 
and disengage the bolt, and a primary firing 
anechanisian carried by the stem adapted to 
produce instantaneous action when the stem 
engages the bolt and to function the delay 
mechanism when the stem is disengaged 
f'oin the bolt. 

ii. A combination fuse including a body, 
a Slovable member mounted transversely in 
the body, a secondary firing mechanism in 
said member, a movable member mounted 
axially in the body and adapted in one po 
sition of adjustment to restrain movement 
of the transverse member whereby to posi 
tion tie Secondary firing mechanism out of 
axial alignment and in another position of 
adjustinent to release the transverse member 
to position said mechanism in axial align 
ent, and a primary firing mechanism car 

ried by the axial member and adapted for 
functioning the fuse by itself or through the 
mechanism in the transverse member. 

12. A combination fuse including a body, 
a lalovable member mounted transversely in 
the body, a delay mechanism in said mem 
bei, a novable member mounted axially in 
the body and adapted in one position of ad 
justile; to restrain movement of the trans 
verse l; enaber whereby to position the delay 
line liaism out of axial alignment and in 
another ).)sition of adjustment to release 
the transverse member to position said 
j}}echanism in axial alignment, and a pri 
mary firing mechanism carried by the axial 
Jeilber and adapted for functioning the 
fuse by itself or through the mechanism in 
the transverse member. 

13. A combination fuse including a body, 
vible inember mounted transversely in 3, in 

the body, a secondary firing mechanism in 
said unenber, a movable member mounted 
axially in the body and adapted in one po 
sition of adjustment to restrain movement 
of the transverse member whereby to po 
sition the secondary firing mechanism out 
of axial alignment and in another position 

70 

75 

80 

85 

90 

95 

00 

105 

10 

115 

20 

125 

30 

  



10 

IS 

20 

30 

3 

40 

45 

50 

55 

60 

said member, a movable member axially 
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of adjustment to release the transverse 
member to position said mechanism in axial 
alignment, and a primary firing mechanism 
carried by the axial member. 

14. A combination fuse including a body, 
a movable member mounted transversely in 
the body, a delay mechanism in said men 
be', a movable member mounted axially in 
the body and adapted in one position of 
adjustment to restrain movement of the 
transverse member whereby to position the 
delay mechanism out of axial alignanent 
and in another position of adjustment to re 
lease the transverse member to position said 
mechanism in axial alignment, and a pri 
mary firing mechanism carried by the axial 
member. 

15. A combination fuse including a body, 
a movable member mounted transversely in 
the body, a secondary firing mechanisian in 

in 
the body and adapted in One position of 
adjustment to restrain movement of the 
transverse member whereby to inoperatively 
position the secondary firing mechanish) 
and in another position of adjustment to re 
lease the transverse member to operatively 
position said mechanism, and a primary fir 
ing mechanism carried by the axial member 
and adapted for functioning the fuse by it 
self or through the mechanism in the trans 
verse member. 

16. A combination fuse including a body, 
a movable member mounted transversely in 
the body, a delay mechanism in said mem 
ber, a movable member axially in the body 
and adapted in one position of adjustment 
to restrain movement of the transverse 
member whereby to inoperatively position 
the delay mechanism and in another posi 
tion of adjustment to release the transverse 
member to operatively position said mecha 
nism, and a primary firing mechanism car 
ried by the axial member and adapted for 
functioning the fuse by itself or through 
mechanism in the transverse member. 

17. A combination fuse including a body, 
a movable member mounted transversely in 
the body, a secondary firing mechanism in 
said member, a movable member axially 
in the body and adapted in one position of 
adjustment to restrain movement of the 
transverse member whereby to inoperatively 
position the secondary firing mechanish 
and in another position of adjustment to 
release the transverse member to oper 
atively position said mechanism, and a pri 
mary firing mechanism carried by the axial 
member. 

18. A combination fuse including a body, 
a movable member mounted transversely 
in the body, a delay mechanism in said 

5 

member, a movable member axially in the 
Dody and adapted in one position of ad 
justment to restrain movement of the trans 
verse member whereby to inoperatively po 
isition the delay mechanism and in another 
position of adjustment to release the trans 
verse member to operatively position said 
Jaechanisin, and a primary firing mecha 
nism carried by the axial member. 

19. A fuse inciuding a body, a movable 
member mounted transversely in the body, 
a firing linechanism in Said member, and a 
movable member axially in the body 
adapted in One position of adjustment to re 
strain hovement of the transverse member 
whereby to inoperatively position the firing 
linechanism carried thereby and in another 
position of adiustment to release the trans 
verse member to operatively position its 
firing mechanism. 

20. A combination fuse including a body, 
a innovable member mounted transversely in 
the body, a delay mechanism in said mem 
ber, a hollow stem threadable in the body 
and innovable to engage or disengage the 
transverse member whereby said delay 
Inechanism may be held in inoperative or 
operative position, said stem formed with 
an annular groove, a pin carried by the body 
and disposed in the groove to limit move 
ment of the stem, and a prinary firing 
mechanism carried by the stem and adapted 
for functioning the fuse by itself or through 
the mechanism in the transverse member. 

21. A combination fuse including a body, 
a movable member mounted transversely in 
the body, a secondary firing mechanism in 
said member, a hollow stem threadable in 
the body and movable to engage or disen 
gage the transverse member whereby said 
Secondary firing mechanism may be held in 
inoperative or Operative position, said stem 
formed with an annular groove, a pin car 
lied by the body and disposed in the groove 
to limit movement of the stem, and a pri 
mary firing mechanism carried by the stem. 
22. A combination fuse including a pri 

mary firing means, a carrier therefor, a 
delay action means, and an instantaneous 
action ineans, said three firing means nor 
Inally out of alignment, the carrier adjust 
able to bring the delay action means into 
alignment with the primary firing means, 
and the instantaneous means brought into 
alignment, automatically by the forces set 
up upon discharge of a projectile carrying 
the fuse from a gun. 
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