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To all whom it may concern.:

Be it known that I, WiLriam J. Syrrs, a
-citizen of the United States, residing at New

Haven, in the county of New Haven and
State” of Connecticut, have invented new
and useful Improvements in Exploding De-
vices for Projectiles, of which the following
is a specification.

. This invention relates to devices for ex-
ploding shells and similar projectiles, and
more particularly to exploding devices of
the general character represented in m
prior U. S. Letters Patent No. 570,065, dated
October 27, 1896, in which is shown and
described an exploding device comprising
an igniter or detonator, a spring-actuated
hammer for firing the same, a spring-actu-
ated locking member which normally pre-
sents an obstruction to the firing movement
of the hammer, and a detent which nor-
mally holds the locking member immovible
but is operated to release the latter either
by the firing of the projectile or by its im-
pact, whereupon the locking member moves
and releases the hammer. X

The present.invention is intended to im-
prove upon prior constructions of the type
above referred to, my principal objects be-
ing to provide an arrangement by means of
which the timing of the explosion of the
projectile may be regulated with extreme

" accuracy, to produce a more compact con-
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struction and arrangement of the several
parts in order that the exploding device may
be made of smaller size and thereby adapted
for use with smaller shell§, and to simplify
the construction and render the parts less
expensive to manufacture and assemble.
In the accompanying drawing illustrating
my improvements, Figure 1:is'a central lon-
gitudinal section through the rear end of a
shell containing my exploding device as
preferably constructed and arranged for
operation as a time fuse; Fig. 2 is a trans-
verse section through the detached explod-
ing device, the plane of section being indi-
cated by the line x—= in Fig. 3; Fig. 3 is a

longitudinal section on the line y—y in Fig.
2; Fig. 4 shows in plan view the upper or
outer end of the device shown in Figs. 2
and 3; Fig. 5 is a plan view of the opposite
end of the same device; and Figs. 6 and 7
are detail views showing certain parts here-
inafter described.

Fig. 1 of the drawing shows the rear
portion of a shell 2 having the usual in-

ternal cavity 8 for the reception of the ex-.

plosive charge and also having in its rear
end wall a cylindrical passage for the re-
ception of the exploding device, which has
a cylindrical body portion 4 carrying the
operating parts and provided with external
threads whereby it may be detachably
screwed into the correspondingly-threaded
rear end of the shell 2. This body portion
4 is provided with a cylindrical cavity ex-
tending upward from its lower or inner end
and containing a tightly-fitting plug 5,
which is removably held in place by a bolt

6 passing centrally through the same and’

into the body portion 4. A spring-actuated
hammer 7 is located within said body por-
tion above the plug 5, and the latter is pro-
vided with a longitudinal perforation con-
taining a priming charge 8 of loose powder
or the like, with a percussion cap 9 at the
upper end of the charge and a perforated
retaining plug 10 at its lower end, the body
portion 4 and plug 5 being circumferentially
positioned with respect to each other by &
key 11 in such manner that the cap 9 is
located directly beneath the firing point 12
of the hammer 7.

Except for the employment of the plug 5
and the location of the exploding charge
therein, the construction as thus far de-
scribed is similar to that disclosed in my
prior Patent 570,065, above referred to, but
in the present case the hammer is retained
in its elevated position against the pressure
of its actuating spring by means of a lock-
ing member which is a departure from my
former construction in that it has a rotary
unlocking movement. In the particular con-
struction illustrated this rotary locking
member consists substantially of a flat disk
13 located between the flat upper end of
the plug 5 and the opposed flat surface of
the body portion 4, said disk being cen-
trally mounted on the bolt 6 and having a
somewhat less diameter than the chamber
in which it is located, so that an annular
space 14 is provided between the periphery
of the disk and the peripheral wall of the
chamber. Within this annular space is lo-
cated a fixed abutment 15, and the disk 13
is provided with a lateral projection 16 be-
tween which and the abutment 15 is located
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: ment 15.

_vents movement of the latter.

‘vented

2.

a compression spring 17 lying in the annular
space 14 and tending to rotate the disk 13
until such movement is arrested by the en-
gagement of .its projection 16 with the abut-
Preferably the disk 13 and its
projection 16 are shaped to make a close
sliding fit with the fixed abutting walls with
which they are in contact, in order that the
annular space 14 may be filled with o1l or
similar liquid for retarding the rotation of
the disk under the influence of its actuating
spring 17, the oil being forced through a
perforation 18 in the abutment 15 by the
projection 16 acting as a piston, as herein-

.after described, but this is not essential if

the exploding deviee is to operate instan-
taneously upon impact of the shell. -

The disk 13 is provided with a perforation
19 of such size as to permit the hammer 7
to pass through it, which perforation is so
located in the disk that it is brought di-
rectly under the hammer when the disk is
rotated to a sufficient extent by the spring
17.  Under normal conditions, however, said
disk is locked in the position shown in Fig.
2 by a detent 20, in which position said disk
is interposed between the hammer 7 and the
cap 9 and therefore presents an obstruction
to the firing movement of the hammer, and
preferably the locked position of the disk is
such that it has to make substantially a half-
rotation in order to bring the perforation

19 beneath the hammer and permit the latter -

to operate. In order that the operating
movement of the hammer may not be re-
tarded by frictional contact between the
hammer and the disk 13, said hammer is
slightly flared outwardly at its lower end, as
at 21, and the perforation 19 is flared down-
wardly, as shown. '

The detent 20 preferably consists of a rod-
like member adapted to slide longitudinally
in the body portion 4 and so located that
when in its operative or locking position

it Hes partly within the outer wall of the.

body portion and partly within the annular
space 14, where it serves as a stop for the
projection 16 on the disk 13 and thus pre-
Above the
space 14, however, the detent 20 is provided
with 4 lateral notch 22 through which the
projection” 16 -can” pass, so that when said
notch is brought opposite the projection 16
by an inward movement of the detent the
disk 13 is released and permitted to rotate.
Turning movements of the detent 20 are pre-
v suitable ‘means such as a pin 23
passing through the outer wall of the body
portion 4-and entering a longitudinal groove
24 formed in the detent. As thus construct-
ed, if the detent 20 is moved downward to a
sufficient extent to release -the disk 13 the
latter will be rotated by. the spring 17 until
the perforation 19 is brought under the ham-
mer 7, whereupon the latter will fire the
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priming charge 8 by striking the cap 9 and
the shell will be exploded. If the annular
space 14 is empty the rotation of the disk 13
will not be retarded and the explosion will
take place instantly, but if said space 14 is
filled with oil .or other liquid the explosion
will be delayed until the oil between the pro-
jection 16 and the abutment 15 has been
forced through the perforation 18 in the lat-
ter, and in order that the timing of the ex-
plosion may be accurately regulated provi-
sion is made for varying the capacity of said
perforation. In the construction illustrated
this is accomplished by means of a. valve
member consisting of a rod 25 extending

body portion 4 and passing through the

‘abutment 15 in position to intersect the per-

foration 18, the rod 25 where it crosses said
perforation 18 being provided with a pas-
sage-way preferably shaped as shown in Fig.
6 and comprising a transverse perforation 26
and grooves 27 extending circumferentially
in opposite directions from the opposite
ends of said perforation 26 and each gradu-
ally tapering to a point. This arrangement
enables the capacity of the passage through
the abutment 15 to be adjusted with great
exactness by merely turning the rod 25 until
any desired point in the length of each
groove 27 is brought in line with the per-
forations 18. -

- Provision is made for turning the rod 25
by locating its outer end at the top surface

of the body portion 4 and providing it with"
a slot adapted to receive a suitable tool for

rotating it. The extent of rotation and the
final position of the valve may be indicated

‘by a graduated scale 28 marked on the top

of the bodv portion 4 and adapted to cobp-
erate with a pointer attached to the rotating
tool employed, a suitable tool for this pur-
pose being shown in Fig. 6 of my prior pat-
ent above referred to. The scale 28 is usu-
ally marked to indicate seconds and frac-
tions of a second, measuring the delay which
will occur between the movement of the de-
tent 20 and the explosion of the shell.

The detent 20 may be operated to release
the disk 13 either by the impact of the shell
or by the gas pressure developed in the gun
when the shell is fired therefrom. In the
former case the passage in which the detent

moves is completely closed at the top of the

body portion 4 by means of a screw plug 29,
TFig. 7, and in this case the detent is moved
by 1ts own momentum when the shell strikes
its mark. When the detent is to be operated
by gas pressure within the gun the plug 29
is replaced by a perforated plug 30, Iigs.

.1 and 4, the perforation in which permits the

gas pressure to become effective on the up-
per end of the detent. In either case the
plug above the detent prevents the latter
from being operated accidentally during
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the handling of the shell, and as an alter-
native or supplemental means to the same
end a small pin 31 may be located in a per-
foration formed in the body portion 4 and
continued into the detent, as shown in Fig.
1, this pin being made of such strength that
it will resist any accidental pressure likely
to be exerted on the detent but will be
sheared off by the tendency of the latter to

13 move when the gun is fired or when the shell
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strikes, as the case may be. When this pin
is not employed the detent is caused to make

a close sliding fit with the passage in which "

it moves, so that it will be held in its nor-
mal position by friction. The lower end of
the detent is shown in Fig. 1 as made hol-
low, so as to provide sufficient space to take
care of the air compression which is devel-
oped by the downward movement of the de-
tent in case the space below the detent is
not vented.

‘When the detent is operated by the firing -

of the gun the explosion of the shell will
of course be delayed by filling the annular

5 space 14 with oil or the like as above de-

scribed, and it may also be delayed when the
detent is operated by the impact of the shell,
if desired, in order to give the latter a chance
to penetrate its mark before exploding. The
space 14 is filled with oil! through a passage
leading into the same from the exterior of
the body portion 4 and normally closed by a
plug 32, Fig. 2.

The provision of a rotary locking member

5 for the hammer is an important feature of

my invention, since such a locking member
can be given a considerable range of move-
ment within a comparatively small space
and therefore a considerable body of oil can
be utilized for retarding the rotary move-
ment of said member. The result is that my
exploding device can be so compactly con.
structed that it may be used with shells of
considerably smaller size than has been pos-
sible heretofore without sacrificing accuracy
in the timing of the explosion or diminish.
ing the maximum time interval during which
the explosion can be delayed. Various other
forms of rotary locking member may be em.
ployed in substitution for the member spe-
cifically disclesed herein, if desired, and said
member may be associated with various
forms of hammer, priming charge, detent
and . regulating valve without departing
from my invention, although the specific
construction and arrangement herein de-
seribed is preferred for the reason that the
parts are of simple and inexpensive con-
struction, being finished mainly by turning
and boring operations, and are readily as.
sembled and taken apart. It is also a useful
feature of the device that the priming
charge is located wholly within the remov-
able plug 5, so that the latter can be loaded

5 while removed from the body porticn and

then inserted into the latter after the ro-
tary locking member has been secured by
the detent in its normal position.

I claim:

1. An exploding device for projectiles,
comprising a spring-actuated hammer, a det-
onator adapted to be exploded thereby, a
disk-like locking member mounted to rotate
on a central axis and normally obstructing
the movement of the hammer, a spring con-
stantly tending to rotate said locking mein-
ber, and a detent normally preventing move-
ment of the locking member, said detent be-
ing longitudinally movable in the body por-
tion independently of the hammer.

2. An exploding device for projectiles,
comprising a spring-actuated hammer,a det-
onator adapted to be exploded thereby, a
spring-actuated rotary locking member for
holding the hammer in inoperative position
and having a projection movable in a liquid-
filled annular space, adjustable means for
regulating the escape of the liquid from said
space, arid a detent normally preventing
movement of said locking member.

3. An exploding device for projectiles,
comprising a body portion having a cavity
extending inward .from its under side, a
plug secured therein, a. spring - actuated
hammer located within the body portion
above said plug, a detonator carried by the
plug in position to be exploded by the ham-

‘mer, a rotary locking member located be-

tween the inner end of the plug and the ad-
jacent body portion and normally inter-
posed between the hammer and the deto-
nator, a spring constantly tending to rotate
the locking member, and a detent longitudi-
nally movable within the bedv portion inde-
pendently of the hammer and normally pre-

venting movement of said locking member..

4. An exploding device for projectiles,
comprising a body portion having a cavity
extending inward from its under side, a
plug secured in said cavity by a central lon-
gitudinal bolt, a locking member located be-.
tween the inner end of the plug and the ad-
jacent-body portion and rotatably mounted
on said bolt, a spring constantly tending to
rotate the locking member, a spring-actu-
ated hammer located within the body por-
tion above said plug at one side of the bolt,
a detonator carried by the plug in position
to be exploded by the hammer, and a de-
tent normally preventing movement of said
locking member.

5. An exploding device for projectiles,
comprising a body portion, a spring-actu-
ated hammer carried thereby, a locking
member located within the body portion be-
neath the hammer and mounted to rotate on
a longitudinal axis, said body portion being
provided at one point with a perforation
adapted to receive said hamrer, a compres-
sion spring constantly tending to rotate said
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'IOCLIDO' member, a detéent normally prevent-

ing movement of the latter, and a detonator
located below the locking member in line

~ with' the hammer.
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6. An exploding ‘device for prOJectlles.
comprising a spring-actuated hammer and a
detonator located in- position to be exploded

thereby, said hammer being slightly en-’

larged laterally at its forward end, a spring-
actuated rotary -locking member normally
interposed between said hammer and deto-
nator and provided at one point with a, per-
foration adapted to receive the hammer and
flared in the direction of movement of the
latter, and a  detent normally preventing
movemnent of the locking member

7. An_exploding device. for. projectiles,
comprising a body portion containing a
chamber, a rotary locking member located
in said chamber, with a liquid-filled annular

space bétween its periphery and the outer
wall of the chamber,+a fixed abutment ex-’

tending across said space and provided with
a perforatlon, a projection carried by the
locking member and constituting a plston
movable in said annular space, a spring ar-

abuiment, a. detent normally preventing
movement of the locking member, means for
varying the capacity of the perforation in
the abutment, a detonator, and means con-

" trolled by the locking member for explod-
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ing the detonator.

8. An exploding device for pI‘O'} jectiles, com-
5 prising a body portion containinga chs mbe1 ,

a ‘disk-like locking member located therem
and rotatable on a longitudinal axis, said
memper belng provided with a laterally-ex-
tending piston movable in a liquid-filled an-
nular space,a fixed abutment extending across
sa1G space and provided with a perforatlon.
a ‘compression springe located between said
abutment and piston, an adjustable valve

. member for regulating the capacity of said

perforation, a sprlntr-wctuated hammer and
a detonator located in line with each other

1,142,375

and normally separated by the rotary lock-

"ing member, the latter being provided at one

point with a perforation adapted to receive
the hammer, and a detent normally prevent-
ing movement of said locking member.

3. An exploding device for projectiles,
comprising a body portion having a cham-
ber therein, a spring-actuated rotary lock-
ing member located in said chamber and
provided with a lateral proiection, a detent
movable longitudinally within the body por-

tion and normally located in the path of
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movement of the projection on the locking .

member, the detent being provided above
said locking member with a recess adapted
to permit movement of said projection when
brought opposite the latter, and a spring-
actuated hammer and a detonator located in

line with each other and normally separated

by said locking member.

10. An exp1od1n<r device for pI‘O]eCtlleS,
comprising a body portion having a cham-
ber therein, a rotary locking member located
in said chamber and pr -ovided with a lateral
projection movable in a liquid-filled annular
space, an abutment extending across said
space, a compression spring tending to ro-
tate the locking member, a detent movable
longitudinally Wlthln the body portion and
normally located in the path of movement
of the projection on the locking member, the
detent being provided above said locking
member with a recess adapted to permlt
movement of said projection when brought
opposite the latter, a spring-actuated ham-
mer and a detonator located in line with
each other and normally separated by said
locking member, and adjustable means for
reuulatlno the escape of liquid from said
fmnulfu space.

Signed by me at Boston, M‘lss‘xchusetts,
this 21st day of November, 1914.

WILLIAM J. SMITH.

Witnesses:

Josepm T. BRDNNA\I,

Mary A. Nymax,
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