H. WILSON & M, A. LYNCH.
FUSE FOR EXPLOSIVE PROJECTILES, -
APPLIOATION FILED AUG. 33, 1904,

972,425.  Patented Oct. 11, 1910.
_gcgl ,
F 2 » J [ A ’
. A W
1| -

7

7. 74 /{,. o

2 SHLETS io N
\'.7.‘ ’_'. > “‘\E{' Y

3 “\':}.\\.S@w)\:-éa‘g‘l ﬂi@"l‘h\‘\‘muum

N R
‘/ S SN (Qﬁ\\tli\gt\\. '

&

BN B

one S

. SO0 ST -
V2,80 Y RS
Ui _

A _ fllllb

| Suventors”
o

. ﬂttcfom%



'_10

15

20

25

30

35

40

45

50

‘972,425,

UNITED STATES PATENT OFFICE.

HARRY WILSON AND MICHAEL A, LYNCH, OF WASHINGTON, DISTRICT OF COLUMBIA,
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To all whom, it may ‘concern:
Be it known:that we, Harry ‘WiLsoN and

Micuaer A. Liynom, citizens of 'the United |

States, residing. at Washington, in the Dis-
triet of Columbia,'haveiinvented certain new
and useful Improvementsin Fuses for ‘Ex-
plosive Projectiles, of which the following is
a specification. .
ur invention relates:to that class of fuses
generally known as “combination-fuses” in
which the defonation is'accomplished either

- by the firing of a time-fuse or upon impact

of the projectile or shell.

‘The Inventien- consists 'in combining with
the time-fuse a percussionifuse for detonat-
ing the explosive charge of the projectile
upon +impact; -and the invention also con-
sists of the novel construction, arrangement
and .combination of ‘the various parts, as
will be ‘hereinafter -described and -pointed
out in the:claims. . :

The object of the invention is to produce
a simple and effective combination - fuse
which when placed in a projectile will allow
such projectile to be handled with absolute
safety and yet insure when the gun is fired

"certain detonation of the explosive charge at

a predetermined time'or:upon impact of the

‘projectile against a target or other object.

Other objects of the invention will become
apparent upon a more detailed description
thereof.

In the drawings, Figure 1 is a longitu-
dinal sectional view of our improved com-
bination-fuse, the several parts being repre-
sented 1n their normal or safe position; Fig.
2 is a like view showing the position as-
sumed by the several parts preceding the
detonation of the time-fuse; Fig. 8 is a like
view showing the position of the several
parts upon detonation of the time-fuse. Fig.
4 is a transverse section on the line a—a of
Fig. 1 looking rearwardly; the primer sup-

port E being shown in ‘armed position in-

dotted lines and Fig. 5 is a front end view
of the fuse.

In the several figures A indicates the fuse
casing which in this particular instance con-
stitutes the nose of the projectile, although
the fuse may be consttucted independently
of the projectile and inserted therein by
means of the usual’ threaded casing. A
threaded annular ring B is inserted in the

‘D is filled with
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rear of the fuse casing and secures in'placea

‘disk C'carrying centrally thereof a tubular

arm C' which extends through the disk C.
A wad or thin‘disk D is secured between the
ring B and the body of the shell and the
space ‘bétween the ring B, disk C and wad
vith powder to form the maga-
zine 'of the fuse. A primer support E is

‘pivoted ‘to the arm C! and a. spring Et

tends to rotate said support to the position
shown in Figs. 2 and '3 and in the dotted

lines in 'Fig. 4; the free ends of said spring
bearing respectively against the pin C? on’
‘thetlisk C and the primer support. A hole

E?'in the primer support registers with a
hole*C? 'in the disk C leading to the maga-
zine 'when the parts assume their armed
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position (see Figs. 2 and 3). Mounted in .

the fuse body A is a hollow casing F carry-
ing therein a-hollow firing-pin G which is
provided ‘with'a firing point G* situated off
center. The firing pm G has its closed end
counterboréd so as to receive a portion of

‘the primer support B for the purpose of

holding said support in the position shown
in Fig. 1 against the tension of the spring
A spring H is mounted in the fuse
body so as‘to-press against the djsk C and
the casing F 1n opposite directions, while
another spring J 1s mounted: in the firing
pin G s0 as to press against the closed end
of the firing pin and the closed end of the
casing F. The casing F and firing pin G
are normally held ‘together so as to move in
unison in one direction by the bolts F* which
pass through the casing and engage the

firing-pin  with their conical point. The

bolts ¥ have their'outer ends resting in

the outer ends of said channels terminating
in the recesses Az

A liquid speed governor is utilized to con-
trol the rapidity of the movement of the
casing ¥ under the influence of the spring
H. Said governor comprises a reservoir
K for liquid constructed of any suitable ma-
terial preferably thin pliable metal or stout
rubber and is mounted between the closed
end of the casing ¥ and a disk L which is

‘held in the fuse casing by a plug M. An
-opening IC* in the reservoir registers with a

central hole I* in the disk L and a suitable
valve 1 is seated over the hole Lt to regu-
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late the flow of liquid from the reservoir
when the same is under pressure. The es-
capement of the liquid from the reservoir
is controlled by the valve L2 through the

‘medium of the threaded screw M! in the
‘plug M. Said screw is provided with an en-

larged toothed head M?, which is adapted to
be held from movement by engagement with
the pawl M?® mounted on the plug M. A

receiving reservoir M* is formed by the an-

nular counterbore of the plug M andis
adapted to connect with the reservoir K
through the run-out M® when the valve 12
is open. It will be apparent that the valve

L? can be readily adjusted for any desired-

escapement of the liquid from the reservoir
through the medium of the screw M.

To hold the casing F against premature
movement when the valve L? is open we
provide a spring actuated bolt A3 mounted
in the casing A.” Said bolt normally has its
inner end resting in registering apertures
in the casing F and the firing-pin G. A
spring A* holds the bolt A®.in normal posi-
y engagement. with the inner end of

" the bolt and the nut A’ screwed into the
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fuse casing. -The outer end of the bolt is
extended beyond the fuse casing a distance
equal to the greatest diameter of the shell,
whereby any tendency of said bolt to move
due to centrifugal force before the shell
leaves the gun is prevented. :

- Having fully described the structure of
that portion of our invention relating to the
time - fuse we will now recite its operation,
which is as follows: Before the shell is
placed-in the gun the valve L2 is set through
the medium of the screw M! to permit a
desired escapement of liquid from the reser-
voir K. The desired escapement in each in-

- stance i$ such as will permit the casing F
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to move under the influence of the spring
H a distance sufficient to bring the bolts F*
into register with the recesses A? and there-
by release the firing pin G to the influence
of the spring J at a predetermined moment.
Assuming therefore that the valve 1.2 is set
for a desired escapement of liquid from the
reservoir and the various parts are in the
position shown in Fig. 1. Immediately the

‘shell is fired from theigun centrifugal force

due to the rotation of the. shell causes the
bolt A® to fly outwardly and release the cas-
ing I to the influence of the spring H. Said
casing will then move forward carrying
with it the firing-pin G until the bolts I
register with the recesses A2, when said bolts
will fly into said recesses owing to the com-
bined influence of centrifugal force and the
resulting cam action between their inner
ends and the firing-pin G, and thereby re-
lease the firing-pin ( to the immediate in-
fluence. of the spring J which will result in
said firing-pin moving rearwardly and det-
onating the primer and exploding  the

972,425

magazine. Said primer has in the mean-
time assumed the position shown in Fig. 2
owing to the disengagement of the primer
support from the firing-pin because of the
forward movement of the firing pin G in
conjunction with the casing I under the in-
fluence of ‘the spring I and the combined
action of the spring E' and centrifugal
force. The exact position of the primer sup-
port It shown in Fig. 2 is determined by en-
gagement of the support. with the stop pin
C* on the disk C. Tt will thus be apparent
that to produce a detonation of the fuse at a
predetermined time it is only necessary to
allow such an escapement of the liquid from
the reservoir K as will permit the casing F
to move a sufficient distance to release the
firing pin G at a given moment. '

We embody the percussion feature in our
fuse by the employrment of a plunger N
mounted on the arm C* of the disk C and
having a central powder chamber N* lead-
ing from the primer N2 to the powder cham-
ber in the arm C!. A firing point F? is
mounted centrally of the closed end of the
casing F for contact with the primer N2 on
impact. The plunger is normally held from
forward movement by the projecting shoul-
der N* whichengages with the centrifugally
operated locking bolt F®* mounted in the
casing F. It will thus be apparent that un-
der normal conditions the plunger N is held
against forward movement by engage-
ment with the bolt ¥® but when the shell
is fired from the gun centrifugal force causes
the bolt F% to move outwardly and the
plunger is then free to move forward upon
impact and.cause the primer N? to contact
with the firing point F2 - When it is de-
sired to utilize our invention as a percussion
fuse the escape of liquid from the reservoir-
K is entirely cut off and the time-fuse there-
by rendered inoperative. o

We claim: .

1. In a fuse the combination of a fuse cas-
ing, a primer, a'detonator adapted to be au-
tomatically moved in one direction upon dis-
charge and means operating at a predeter-
mined point in said movement to move the
detonator in the opposite direction.

2. In a fuse the combination of a fuse cas-
ing, a primer, a detonator adapted to be au-
tomatically moved in one direction upon dis-
charge, means for controlling the rapidity of
said movement and means operating at a
predetermined point .in said movement of
the detonator to move same in the opposite
direction. :

8. In a fuse the combination of a fuse cas-

ing, asdetonator and a primer normally out

of alinement and alined with each other dui-
ing flight of the projectile and automatic -
means operating at a predetermined time to
move sald detonator into contact with the
primer.
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4. Tn a fuse the combination of a fuse cas-
ing, a primer, a detonator normally locked
against movement toward the primer, means

- constantly tending to coutact the detonator
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with the primer, means for automatically
moving ithe detonator in one direction upon
discharge and means operating at a prede-
termined point in said movement to release
the detonator. :

5. In a fuse the combination of a fuse cas-
ing, a detonator, a primer normally out of
alinement with said detonator and alined
therewith during flight of the projectile and
automatic means operating at a predeter-
mined time to move said detonator into con-
tact with the primer.

6. In a fuse, the combination of a fuse cas-
ing, a primer, primer-exploding means car=
rying a detonating element and adapted to
be moved in one direction during flight of
the projectile- and means operating upon a
predetermined movement of the primer-ex-
ploding means to move the detonating ele-
ment in the opposite direction.

7. In a fuse, the combination of a fuse cas-
ing, a primer, primer-exploding means car-
rying a detonating element and adapted to
be antomatically moved in one direction dur-

.ing flight of the projectile and means oper-

ating upon a predetermined movement of the
primer-exploding means to move the deto-
nating element in the opposite direction.
© 8. In a fuse the combination of a fuse cas-
ing,.a primer, primer-exploding means car-
rying a detonator, said primer -exploding
means and, detonating element being adapted
to be moved in unisen in one direction dur-
ing flight, means operating at a predeter-
mined point in said movemernt to move the
detonating element in the opposite direction
and means for controlling the rapidity of the
united movement of the primer-exploding
means and detonating element.

9. In a fuse, ihe combination of a fuse cas-
ing, a primer, primer-exploding means car-

rying a detonating element and adapted to

be moved in one direction to release the det-
onating element and means for thereupon
moving the detonating element in the oppo-
site direction. '

10. In a fuse, the cowbination of a fuse
casing, a primer, primer -exploding nieans
arrying a detonating element and adapted
to be nioved in one direction during flight,
means operating at a predetermined point
in said movement to force the detonating
element in the opposite direction and means
for controlling the rapidity of said move-
ment of the primer-exploding means.

11. In a fuse the combination of a fuse
casing, a primer, a detonator normaily
locked against movement, means operative
upon flight of the projectile for moving the
detonator in one direction and means oper-
ating at a predetermined point in said move-

ment for thereupon forcing the detonator in

the opposite direction to strike the primer.

12. In a fuse the combination of a casing,
a primer, a detonator, automatically re-
leased means normally locking said detona-
tor inactive, means for moving the detona-
tor when released in one direction and
means operating at a predetermined point
in said movement to move the detonator in
the opposite direction to explode the primer.

13. In a fuse the combination of a fuse
casing, a primer, a detonator, automatically
released means normally locking said det-
onator inactive, means for moving the det-
onator ~ when released in one direction,
means for eoutrolling the rapidity of such
movement and means operating at a prede-
termined point in said movement whereby
said detonator is moved in the opposite
direction to explode the primer.

14. In a fuse the combination of a fuse
casing, a primer, a detonator, a ceatrifu-
gally released locking bolt normally holding
the detonator against movement and having
its outer end coincident with the surface of
the projectile at its greatest diameter,
means operative upon flight of the projec-
tile to move the detonator in oné direclion
and means operating at a predetermined
point in said movement for theveupon fore-
ing the detonator in the opposite direction
to strike the primer. ,

15. In a combined time and percussion
fuse the combination of a fuse casing, a
firing nechanism consisting of a primer, a
detonator, means normally operative upon
flight of the projectile for moving the deto-
nator in one direction and means norinully
operating at a predetermined point in said

- movement for thereupon forcing the deto-

nator in the opposite direction, means for
positively locking the said firing mechanism
against movement during flight and a second
firing mechanism consisting of a plunger,
firing pin, a second primer and centrifugally
released securing means normeliy holding
said second priwer and firlng pin from con-
tact whereby said first fiving mechanism is
rendered inoperative and said second fiving
mechanism is rendered operative upon im-
pact.

16. In a fuse, the combination of u fuse
asing, a primer, primer-expioding means
adapted to be automatically moved in one
direction after discharge and meauns opevat-
ing upon a predetermined movement of the
primer-exploding weans to move sume 1n
the opposite direction.

In testimony whereof we affix our signa-

tures in preserce of two witnesses.
HARRY WILSON.
MICHAEL A LYNCH
Witnesses:
‘Larever Fo Doxoror, o
Hengy T. Bricirr.
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