
F. A SUTTON, 
FUSE FOR PROJECTILES, 

APPLICATION FLED DEC. 15, 1917. 

1313,651. Patented Aug. 19, 1919, 
p e/ a 2 SHEES, SHEET. 

2. /. a3 722. 2. 523. 
ar- 6 -6 - 6 

%, ’’ ze pa a 79 56 -26 a 
ab % is 39 

27 I ? is 
I a. &e? SEEZ 242 

23 NESN 7 
! -- agi a 

7. 7. - all- a. 

YZ7 h N zo a3 
7. E. e Z 
Y I 75 

3. 
ZZ 

Z4 2, 

(2% NL22zzzz Š7SKN 

7 2/772/ 

8weis kulow 

  

  

  

  



F., A SUTTON, 
FUSE FOR PROJECTIES, 

APPLICATION FED DEC, 15 917, 

1,313,651. Patented Aug. 19, 1919, 
2 SHEES-SHEET 2, 

22.6. 

2127esses 
222 

  



TON, a subject of the King 

10 

UNITED STATES PATENT OFFICE. 
FRANCIS A SUTTON, OF OAKHURST, ASEIFORD, ENGLAND, ASSIGNOR TO CLARENCE. C. 

WILLIAMs, ACTING CHIEF of oRDNANCE, UNITED STATES ARMY, TRUSTEE. 

ESE FOR, PROJECTILES. 

1,313,651. Specification offetters ratent. Patented Aug. 19, 1919. 
Application filed December 15, 1917. Serial No. 207,313. 

To all whom it may concern. 
Beit known that I, FRANCIs ARTHURSUT 

of England, re 
siding at Oakhurst, Ashford, in the county 
of Kent, England, have invented a certain 
new and useful Improvement in Fuses for 
Projectiles, of which the following is a speci 
fication. 
My present invention has reference to an 

improved fuse for projectiles, which is de 
signed to cause an explosion of the pro 
jectile upon impact. 
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Among projectiles of this type are those 
which are thrown from trench mortars, and 
which must of necessity function whether 
the shell strike head-on, end-on, or later 
ally. Such shells, moreover, frequently fall 
upon soft ground, where they become buried 
before they have time to explode, and with 
such fuses as are now in use difficulty has 
arisen by reason of the fact that where the 
shell buries itself in the mud or soft ground, 
such mud will oftentimes beforced into the 
interior mechanism of the fuse and lock it against operation; consequently, many such 
shells are blinds and are ineffective. 

For the sake of safety in handling pro 
jectiles provided with fuses, and also to pre 
vent premature explosion thereof in the gun, 
the fuses are furnished with a locking device 
which retains the striker and is itself re 

...tained by a bolt or the like which latter is 
released or set back by the shock of the dis 
charge of the gun, whereby the locking de 
vice is released and the striker is free to act 
on impact as desired. 

In the present instance the locking device 
(in one form a pin and in another form a 
pawl) is so arranged that it does not move 
putwardly or clear of the fuse proper, but 
is carried laterally or outwardly entirely 
free of the striking mechanism and is pre cluded from again coming into locking posi 
tion, such action taking place as the pro 
jectile leaves the gun or mortar. 
Two embodiments of the invention are 

shown in the annexed drawings, wherein: Figure i is a longitudinal sectional view 
of a fuse adapted to be screwed upon the 
nose of a projectile, the parts being in their 
inoperative or locked position; 

Fig, 2 a similar yiew, wherein the lock 

or pin for the striking mechanism has been 
automatically withdrawn; . 

Fig. 3 a side elevation of the fuse; 
Fig. 4 a top plan view thereof; 
Fig. 5 a transverse sectional view, taken 

on the line V V of Fig. 1; Fig. 6 a vertical sectional view showing 
a modified construction, and in which the 
fuse is adapted to be screwed into an opening 
formed in the projectile proper; and 

Fig. a transverse sectional view, taken 
on the line VII-VII of Fig. 6. 

Referring first to the construction shown 
in Figs, 1 to 5, 1 denotes the main body of 
the fuse, provided with a threaded opening 
2 in its base, into which is adapted to be 
screwed a threaded nipple extending from 
the body of the shell (not shown). This 
opening communicates with the powder 
chamber of the shell, or the powder charge 
may be placed in such opening, and is in 
direct communication, through a smaller 
opening. 3, with the enlarged chamber 4 
formed in the upper part of the body 1 
and adapted to contain the striking and det 
onating mechanism. The bottom wall 5 of 
the chamber 4 is inclined or coned, and a 
cap-piece 6, which is screwed into the upper 
portion of the body 1 and forms a closure 
for the upper end of the chamber 4, is like 
wise coned upon, its inner face. 
The striker comprises a rounded head, 

adapted to bear against the goned face of the cap-piece or closure 6, a cylindrical stem 8, 
and a pin 9 fixed in the lower end thereof. 
Said cylindrical stem 8 extends into the up 
per part of a cylindrical member 10, sig 
a free fit therewith. The lower end of sai 
member 10 is beveled to conform with the 
wall 5, and a detonating cap 11 is mounted 
in the lower end thereof, over the openin 
3 and in line with the pin 9. The cylindrical 
member 10 and the striker (comprising 
the parts 7, 8 and 9) are normally hel 
apart by a light spring 12, one end of which 
bears against the under face of the head 7, 
while the lower end takes against the upper 
portion of the cylindrical member 10. Said 
member is provided with a transversely 
extending opening 13, immediately below 
the lower end of the member 8, said opening 
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furcated end 14 of a pin 15, which pin is pro 
vided with a head 16. 
The body 1, or more specifically a lateral 

projection 1 formed integral with the body 
and coextensive of the length thereof, is 
provided with a cylindrical bore or chamber 
17, the upper end of which is closed by a 
screw-plug 1S, having a centrally-disposed 
socket or recess 19 formed in its inner face. 
A transverse opening or bore.20 is formed: 
in the member 1, and extends through the 
adjacent wall of the chamber 4, the opening 
being provided with a shoulder as 21 at its 
inner portion; or in other words, the boretor 
opening is reduced in diameter as it enters 
the chamber 4. This transverse, radially 
disposed bore or opening 20 is formed in 
alinement with the opening 13 formed in the 
cylindrical member 10, and the locking pin. 
15 is adapted to be inserted through the bore 
or opening 20, so that its bifurcated end 
may pass through the opening 13 in the cy 
lindrical member 10 and straddle the pin 9, 
thus locking the striker and pin against any 
movement toward the detonating cap. A 
spring 22 encircles the locking, pin, the inner 
end abutting against the shoulder 21 and the 
outer end bearing against the head 16. The 
outer end of the bore 20 is closed by a screw 
plug 23. 
To hold the locking pin in its locked posi 

tion, as in Fig. 1, employ a set-back device, 
comprising a cylindrical, stem or plunger 24, 
which, is surmounted by a cup-shaped mem 
ber 25 of a diameter to make a relatively 
close fit with the bore or chamber 17, said 
cup-shaped member having a pin 26 extend 
ing, upwardly from the center thereof to a 
point above its upper edge. A spring 27 en 
circles the stem 24, the upper end of the 
Spring bearing against the inder face of the 
cup-shaped member 25 and at its lower end 
against a shoulder 28 formed just above the 
bore or opening 20. Normally the spring 
acts to force the set-back device upwardly, 
and to restrain this upward movement and 
to hold the lower end of the cylindrical stem 
or plunger 24 in front of the head 16 a ball 
29 is seated in the socket or recess 19, as 
best shown in Fig. 1, in line with the pin 26. 
So long as the ball is in place there can be no 
upward movement of the set-back device 
and the parts are held in the positions shown 
in Figs i and 5; that is to say, the locking 
pin is heid beneath the lower end of the 
stem 8 of the striking mechanism, and the 
plunger 24 extends in front of the head 16 
and the spring 22 is under compression. 
Upon the firing of the gun the set-back de 
vice will move downwardly, compressing the 
spring 2 and allowing the ball 29 to drop 
out of the socket i9 and into the cup 25. 
The set-back device is then to move up 
wardly to the position shown in Fig. 2, the 
pin 26 being free to enter the socket, Sr. recess 
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19, and in such position the lower end of 
the plunger 24 will clear the head 16 and 
allow the spring 22 to force the locking piri 
laterally and withdraw its bifurcated end 
from out of locking contact with the strik 
ing mechanism. Said mechanism will then 
be free to operate, as upon impact of the 
projectile, in any direction, either head-on, 
laterally, or end-on, and cause a detonation 
of the cap 11 and a consequent detonation 
of the charge within the shell. 
A modification of the invention is dis 

closed in Fig. 6, wherein 30 denotes the body 
of the fuse, the lower end of which is ex 
teriorly threaded and adapted to be screwed 
into an opening formed in the shell or 
projectile. The lower portion of said body 
is provided with a powder chamber 31, 
closed at its lower end by a light diaphragm 
32. An opening 33 extends from the upper 
portion of the body or chamber 31 into the 
main chainber 34 in which the detonating 
mechanism is mounted. The lower wall of 
said chamber is, coned, as at 35, and the 
upper end of the chamber is closed by a 
screw-plug 36, its inner face 37 being coned, 
so that when it is screwed into position such 
face forms a continuation of the coned sur 
face 38, formed upon the inner wall of the 
chamber. 
The striking mechanism may be said to 

comprise a hammer having a head 39, a cy 
lindrical stem, 40, and a pin 41. Imme 
diately below the head 39 the stem"40 is pro 
vided with a concave annular groove 42. A 
second groove or channel 43 is formed 
around the stem. The stem is seated in a 
cylindrical member 44, the lower end of 
which is preferably enlarged, forming a 
head 45, the lower end of said head being 
coned to fit the coned face 35. The enlarged 
head 45 is counter-bored to receive a detonat 
ing cap 46, which underlies an opening 47 in 
line with the pin 41. A spring 48, inter 
posed between the lower end of the member 
40 and the shouldered portion of the head 
45, normally holds the parts separated, with 
the pin out of operative relation with the un 
derlying cap. To lock the parts in this po 
sition and to enable the fuse to be readily 
handled without danger of premature explo 
sion, the following devices are employed: 
The cylindrical member 44 is cut away at 
one side, as at 49, to admit of the entrance of 
a locking head or detent 50 formed upon the 
upper end of a Spring arm, 51, the arm tend 
ing, under its spring action, to swing out 
Wardly, as shown in dotted lines in Fig. 6. 
The head is of such form as to enter the 
groove or channel 43, and to prevent move 
ment of the striker with reference to the 
cylindrical member 44. The lower end of 
the arm 51 is preferably formed integrally 
with a pair of arms or fingers 52 which emi 
brace the cylindrical member 44 above the 
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head 45, and a lip. 53 formed as a part of said 
head 45, will be turned over or peened 
against the arms 52 to securely hold said 
arms and the spring 51 in proper position. 
To hold the head 50 in locking engagement 
with the stem 40, employ a sleeve 54, which 
is slidably mounted upon the upper end of 
the cylindrical member 44, said sieeve being 
provided with a cup 55 in which is mounted 
a ball 56. The ball, as will be seen upon 
reference to Fig. 6, is of such size as to fil 
the space between the groove 42 and the ad 
jacent wall of the cup, and will prevent up 
ward movement of the cup and sleeve so long 
as it remains in the position shown. Nor 
mally the sleeve and cup are held in their 
upper position by a spring 57, which en 
circles the sleeve and the cylindrical nem 
ber 44, bearing at one end on the under face 
of the cup and at its opposite face on the 
head 45. The upper end of the cylindrica. 
member 44 will be given a downward or out 
Ward bevel, and the upper edge of the cup 
will likewise be given a similar bevel, this to 
facilitate the ball running out of the cup and 
over the upper end of the cylindrical mem 
ber 44 when the cup is moved downwardly 
under "set back' upon the discharge of the 
gun. The ball when thus freed passes out 
into the chamber within the fuse, and the 
sleeve and cup-shaped member (which may 
be termed a latch”) then move upwardly 
to the dotted-line position shown in Fig. 6, 
permitting the locking device or head 50 to 
be moved outwardly through the action of 
the spring arm 51, which in the form illus. 
trated is integral with said locking element 
50. Thus the detonating mechanism is freed 
and the parts will function (as is well under 
stood by those skilled in the art) imme 
diately the projectile strikes against an ob 
ject, whether the blow be head-on, end-on 
or sidewise. In other words, the detonat 
ing mechanism in both forms of the structure 
may be said to be an all-way fuse, which will 
function no matter how the projectile hits. 
Having thus described my invention, what 

I claim is: 
1. in combination with a projectile, a fuse 

therefor adapted to function upon impact 
of the projectile head-on, base-on or lat 
erally; a locking device for the fuse; a 
spring serving to withdraw said locking de 
vice; a latch of the set-back type for holding 
said locking device in position; and a bai 
normally holding the latch in operative re 
lation with the locking device. 

60 

2. in combination with a projectile, a fuse 
therefor adapted to function upon impact, 
of the projectile head-on, base-on or lake 
ally; a lock, for holding said fuse in safe locked position; means independent of any 
rotative action of the projectile or fuse to 
retract said lock and to thereby release the 
fuse; a latch of the set-back type adapted 

8. 

to hold the lock in locking relation; a cup 
carried by said iatch; and a ball intérposed 
between the latch and an adjacent portion of 
the fuse and serving to hold the latch in 
operative relation with the lock. 

3. In combination with a projectile, a fuse 
therefor adapted to function upon impact 
of the projectile head-on, base-on or later 
ally; a lock therefor; a spring serving to 
withdraw said lock; a latch of the set-back 
type coöperating with the lock; a cup car 
ried by said latch; a ball coöperating with 
the latch and an adjacent portion of the 
structure to hold the latch in contact with 
the lock; and a spring serving to move the 
latch out of the path of the lock when the 
ball is released from holding relation with 
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the latch upon the set-back of the latch on 
the passage of the projectile from the gun. 

4. In combination with a projectile, a fuse 
therefor comprising two telescoping ele 
ments; a lock serving to prevent relative 
movement of said elements; a spring acting 
to withdraw said lock; a latch for the lock; 
a spring serving to move the latch out of 
engagement with the lock; and a ball nor 
mally holding the latch in engagement with 
the lock, said ball being free to move out 
of contact with the latch upon set-back of 
the latch on the passage of the projectile 
from the gun. 

5. In combination with a projectile, a fuse 
therefor, said fuse comprising a body hav 
ing a chamber formed therein: a cylindrical 
member; a hammer extending into one end 
of said cylindrical member, said hammer 
being provided with a circumferential 
'groove; a , locking device secured to the 
cylindrical member and adapted to enter 
the groove to thereby lock the parts to 
gether; a spring serving to move said lock 
ing device outwardly to release, the parts; a 
latch slidably mounted upon the cylindrical 
member, the lower end thereof passing over 
the locking member; a spring serving nor 
mally to move the latch out of operative re 
lation with the locking device; and a ball 
interposed between the latch and the head 
of the hammer. said ball serving to hold the 
atch in its depressed operative position 
with reference to the locking device. 

6. In combination with a projectile, a fuse 
therefor comprising a body provided with a 
chamber, the end walls whereof are reversely 
coined; a cylindrical member having a coned 
end adapted to bear against one of the 
coned ends of the chamber; a detonating cap 
carried by said member; a hammer mounted 
within said cylindrical member, said ham 
mer comprising a stem and a head at the 
upper end thereof; a spring secured to said 
cylindrical member, extending upwardly 
alongside thereof and having a head which 
enters an opening formed in the side wall 
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a channel formed in the stem; a latch for clined so, as to permit the ball to readily 
said spring, said latch comprising a sleeve move outwardly upon the set-back of the 10 
and a cup surmounting the same; a spring latch: when the projectile passes: from the 
serving to elevate said latch; and : a ball gun. 
seated within the cup, and bearing against In testimony whereof I have signed my 
the under face of the head and the upper. name: to this, specification. 
edge of the cup, and the upper end of the A. 
cylindrical member being downwardly in- FRANCIS A SUTTON. 


