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UNITED STATES

PaTENT OFFICE.

WILLIAM H. DRIGGS, OF WASHINGTON, DISTRICT OF COLUMBIA, ASSIGNOR
OF ONE-HALF TO MARY EDDY DRIGGS AND ELIZABETH HALE DRIGGS,

OF SAME PLACE.

PERCUSSION-FUSE FOR PROJECTILES.

SPECIFICATION forming part of Letters Pa._tenf No. 419,148, dated January 7, 1890.
Application filed September 21, 1889, . Serial Ko, 324,646, (No model.)

To all whom it may concern:
.- Be it.known that I, WiLLiaM H. DRIGGS, a
citizen of the United States, residing at Wash-
ington, in the District of Colambia, have in-
5 vented certain new and useful Improvements
in Percussion-Fuses for Projectiles; and I do
hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art
10 to which it appertains to make and use the
same.

My invention relates, generally, to fuses for-

éxplosive projectiles, and particalarly to im-
provements in that class thereof which  is

15 known as “percussion-fuses,” in which the
hammers or plungers contained within the
stocks or casings thereof have hitherto gen-
erally been held in place by frictional spring
action or force until the suddén stoppage of

20 the flight of the projectiles released and per-
mitted them to move forward and strike
against and explode the caps or fulminates,
the fire or sparks therefrom being transmitted
to the interiors of said projectiles and caus-

25 ing explosion of their charges; and it con-
sists of the novel constructions and arrange-
ments or combinations of parts hereinafter
fully disclosed in the description, drawings,
and claims. )

30  The objects of my invention are, first, to
provide percussion-fuses with novel and im-
proved springs by which the hammers or
plungers of sald fuses are held normally sta-
tionary in their stocks or casings and released

35.during the flight of the projectiles by cen-
trifugal force; second, to provide percussion-
fuses with novel and improved springs by
which the peculiarly-constructed hammersor
plungers of said fuses are held normally sta-

40 tionaryin their stocks orcasings oraway from
the caps or fulminates until they are set free
by the expansion of said springs by centrifu-
gal force, which is due to the rapid twisting

or spinning motion of projectiles when dis-.

45 charged from rifled guns or ordnance, this ex-
pansion of the springs permitting the plun-
gers to move forward and come into contact
with and explode the capsor fulminates when
the projectiles come into forciblé impact with

50 the resisting objeets or mediums at which

they are directed; third, to provide percus-
sion-fuses with novel and improved devices
for normally holding their plungers stationary
in their casings or out of contact with their
caps or fulminates, so that they will be safe 55

‘for handling and transportation or not liable

to explosion from ordinary degrees of con-
cussion; fourth, to provide improvements in
percussion-fuses which will enable them to
act with equal efficiency when they are placed 6o
either in the front or rear ends of shells or
projectiles; fifth, to provide improvements in
the parts of fuses which are capable ot being

or adapted to be applied to some of the fuses
now in use, and, sixth, to provide certain other 65
novel constructions and arrangements or com-
binations of parts, as hereinafter fully de-
scribed and claimed. These objects are ac-
complished by the mechanism illustrated in
the accompanying drawings, forming part of 70

-this specifieation, in which the same refer-

ence-numerals indicate the same or corre-
sponding parts, and in which—

Figure 1 represents a longitudinal central
section of my preferred form of percussion- 735
fnse; Fig: 2, a detail side elevation of the ham-
mer or plunger; Fig. 3,a transverse sectional
view of this fuse, the section being taken on
the line = x of Fig. 1, looking toward the base
or rear end of the casing; Fig. 4, a detail per- 3o
spective view of the spring used in this fuse; '
Fig. 5, a longitudinal central section of a
slightly-modified form of my improved fuse,
the same being adapted for usein the front
end of a shell or projectile; Fig. 6, a similar 85
view of another modified' formn of my im- =
proved fuse; Fig. 7, a detail perspective view
of the spring employed in connection there-
with; Fig. 8, a sectional view and side eleva-
tion of a modified form of safety pin or plate go
for this form of fuse; Fig.9,a transversesec-
tional view of the plunger, the section being
taken on the line z z of Fig. 6, looking to-
ward the rear end thereof; and Fig. 10, an in-
ner face view of one of the halves of the two- g3
part plunger. ]

In the drawings, the numeral 1 indicates
the stock or casing of the fuse, which is serew-
threaded along its rear portion 2 and-closed
at its rear end by a solid base-piece 3, from 100
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whieh projects the annular rib or flange 4;
also, in the rear surface of this base-piece is
formed a square or other polygonally-shaped
recess 5, into which a wrench-pin or other
5 suitable instrument of corresponding shape
is to be introduced for inserting said stock
or casing into and removing the same from
the rear end of the projectile, which, as usual,
is formed with a screw-threaded opening.
The front end of the stock or casing of the
fase is open and formed with screw-threads
6, for receiving and removably retaining the
correspondingly screw-threaded anvil 7, as
usual, which, as shown, is also formed with a
15 square orsimilarly-shaped recess5in its front
or outer face for recelving a wrench-pin or
similar device for operating said anvil and
conveniently securing the same to and re-
moving it from the front end of said stock or
20 casing. If desired, the rear end of the stoek

o

or casing and the front end of the anvil may

be cut away or made to form polygonally-

shaped surfaces for the application of suit-

able wrenches, as usual, for the same pur-
25 poses. - The inner face of the anvil is formed
with a screw-threaded central circular recess
8, which communicates with a small duct 9,
leading out through the front face of said an-
vil, a.l for the purposes hereinafter stated.
Within the stock or casing is arranged the
hammer or plunger 10, which, as shown in
Figs. 1 and 2, is formed cylindrical in shape
and of reduced diamefer along its rear por-
_tion, where it is provided with an annular
35 groovell,and also with an annular flange12,
‘which normally rests against the rear wall of
the opening in said casing. In the periphery

30

of this plunger, at directly-opposite points,.
are formed longitudinal rearwardly-converg-

40 ent grooves 13, and its front end is provided
with one or more contact-points 14, the pur-
poses and functions of these features being
hereinafter fully explained. '

To the inner face of the anvil 7 the plunger

43 holding and releasing spring 15 is secured in
any suitable manner. As shown.in Figs. 1
and 4, this spring is provided at its front end
with an annular plate or disk 16, which is
formed with a central opening 17 and with a

5o central forwardly-projecting tubular neck 18,

whieh is exteriorly screw-threaded, secured

in the correspondingly screw-threaded recess

8, formed in the inner face of the anvil, and

adapted to hold thecap or fulminate 19 in place

after it has been inserted.in said recess.

From directly opposite points of the periph-

ery of the disk 16 extend two elasticor spring

fingers 20, which project rearwardly and
slightly eonverge toward each other along

6o their rear portions. At their rear or free

55

' -ends these spring-fingers are provided with

“the -erilarged and curved flanges 21, which

are heavier than the body portions of said’

spring-fingers and extend at right angles
65 thereto. The object of making these curved
flanges of greater relative thickness and

weicht than the body portions of said spring-.

=%
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fingers is that when they are under the influ-
ence of centrifugal force, due to the rapid
whirling or spinning motion of the projeetile
during its flight from a rifled pieceof ord-
nance, they will more readily move outward
from the annular groove 11 and straighten
said spring-fingers in the side grooves 13 of
the plunger, and thus permit the latter to
move forward and by means of the contact-
point or points 14 explode the eap or fulmi-
nate when the projectile comes into contact
with an -opposing medium. The object I
have in view in using one or more of tnese
contact-points is to provide for the employ-
ment of either center or rim fire caps or ful-
minates. _

It will be obvious that this form of my im-
proved percussion-fuse, constructed as shown
and described, will be entirely free from ac-
cidental explosion both before and after its
application to a projectile, as the plunger 10
is normally held securely away from the cap
19 by the curved flanges 21 of the spring-fin-
gers resting within the annular groove 11 at
the rear end of said planger; that the spring-
fingers 20 fit snugly within the grooves 13 in
the opposite sides of said plunger, prevent the
same from revolving independently of the

| casing, and guide the same and its contact-

point or points 14, when released, directly for-

70
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35

90

ward against said cap; that said plunger is - .

set free or released to move forward by the
expansion of the spring-fingers to points on
a direct line with theinner surfaceof the cas-

ing, this expansion being effected by the cen-.

trifugal force imparted to said-spring-fin gers

 through the rapid whirling or spinning mo-

tion imparted to the projectile by its dis-
charge from a rifled” piece of ordnance; that
the plunger, after having been released by
the centrifugal force imparted to the spring-
fingers and their heavy curved flanges, does
not move forward to strike and explode the
cap until the advancing projectile comes into
contact with an opposing medium or object,
and that as soon as the contact point or points
of the plunger strike the cap the fire or sparks
therefrom will pass through the small duct
in the center of the anvil, ignite the charge

contained in the shell or projectile, and ex-
plode the latter. -

In Fig. 5 of the drawings is illustrated an

_embodiment of my invention which is appli-

cable to percussion-fuses designed to be em-
ployed in the front ends or points of projec-
tiles. Yn this construction of my invention
the rear portion 2 of the stock of casing 1 is
made plain and formed in its rear end with
the central recess 5, while the forward portion
thereof 22 is screw-threcaded and provided
with the annular flange 12; also, the opening
at the front end of said casing is screw-
threaded for a short distance rearward for
the purpose of receiving and holding the eor-
respondingly-screw-threaded anvil 7, which
is made solid and formed with the square or

similarly-shaped recess 5 in its outer or front
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faee, for the purpose hereinbefore explained.
In this modification of my invention the in-
ner face of the anvil is formed with a trans-
verse groove 23, within. which is fitted and

suitably secured the transverse portion of the.

plunger holding and releasing spring 15, the
rearwardly - extending fingers 20 and :the
curved flanges 21 thereof operating to nor-
mally hold the plunger 10 stationary, but to
quickly release the same on the occurrence
of, centrifugal force, as also hereinbefore
explained. The outer or front face of this
plunger is formed with the eentral ciréular

-recess 8 for recéiving the cap or fulminate
-19. Also commaunicating with this recess is

the small central duet 9, which extends en-
tirely through the rear portion of said plun-
ger, registers with the recess 5 in the rear
end of the casing, and .conveys the: fire or
sparks from the cap or fulminate to the ex-
plosive charge within the projectile. In this

forin of my invention I preferably employ a.

rim-fire cap or fulminate, and for this reason
two contact-points 14 are arranged opposite
the closed end of the rim of said cap and are
preferably formed as parts of the transverse
portion of the spring 15; but, as is obvious, a
single eontact-point is all that need be used
for center-fire caps. - ’

In Fig. 6 of the drawings is illystrated an-

other embodiment or modificatioh of my in-

vention, in which the principle or mode of
operation is the same as that incident to, the
forms of fuses shown in Figs.1 and 5, and in
which the casing 1, the anvil 7, and the plun-
ger 10 are arranged in the same manner as
iu the preferred form ef my fuse, (shown in
Fig. 1,) but in which there are the following
differences in the construction of the parts

.forming the same: The plungeris of the shape

of -a truncated cone and has its smaller end
projecting rearwardly and normally sup-
ported against the solid base 3 of the casing.
It is formed in two parts and provided at its
front end with the two-part contact-point 14
and with the longitudinal grooves 13 at.oppo-
site pointsin its periphery. Intermediate the
two partsof thisplungerisarranged the pecul-
iarly-shaped spring 15, as shown in Figs.6and
7, baving the rearwardly-extending fingers 20
and the heavy curved flanges 21, which are
fitted in correspondingly-shaped grooves 21/,

‘as shown in Figs. 9 and 10, formed in the in-

ner faces of the two parts of _gaid plunger.
Over the edges of these grooves for a portion
of their length project the-flanges®1’’, which
operate to hold the spring-fingers 20 slightly
loose within said grooves, so as.to permit
them to move back and forth therein to a
limited extent and to bend slightly at their
point of junction. This plunger is normally
held from forward movement by a bolt or pin
24, provided with a screw-threaded shank 25,
which is secnred in a corresponding. hole
formed in the base-piece 3 of the casing, and
with a conically-shaped barbed head 26 at its

front end, which fits in a space of the same
shape between the curved flanges of the
spring-fingers. Interiorly of the casing, near
its front end, is formed an annular ledge 27,

70

against which is placed the disk 16, having .

the central opening 17,leading to the circular
recess 3 in the inner face of the anvil, which
contains the eap or fulminate 19 and com-
municates with the small duet 9, leading to
the interior of the projectile. The disk 16is
beld rigidly in place against the ledge 27 by

the anvil 7 when the-latter is fully serewed

into the front end of the casing. The open-
ing 17 with which this disk is formed hasits
surrounding wall slightly Inwardly dished,"
as at 28, for conforniing to the shape of the
cap or fulminate 19 and firmly holding the
same in place. This disk is also formed or

provided with rearwardly-extending arms or

guides 29, which are arranged to fit within

‘the grooves 13 in the periphery of the two-

part plunger, and thus cause the same to posi-
tively rotate with thé casing during the flight

-of the projectile, in-the samemanner as.when

the spriug - fingers are fiffed within said-
grooves, as in the other forms of my inven-
tion. However, I only employ these ribs or

guides 29 when the conical barb-headed pin

26 is used for normally securing the two-part
plunger o the casing, as I sometimes prefer
to dispense with them; and also with said
conical barb-headed pin, and ‘employ in lieu.
of the latter a barbed knife-edged plate 30 of
the form shown in transverse section and: in
side elevation in Fig. 8 of the drawings, and
which may be provided with either a polygo-
nal or screw-threaded shank 25, for securing
it to the base-piece of the casing. Under the
employment of this plate the proximate sur-
faces of the two-part plunger are placed over
its barbed knife-edge, which will cause said
plunger -to positively rotate with the casing
the same as when, the guides or spring-fingers
are employed. In this manner, whether the
barbed pin-or the barbed plate be employed,
the two-part plunger will be compeléd to ro-
tate with the easing and projectile, and as it
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does the centrifugal force will cause the

spring - fingers to expand and release said
plunger.  Then the moment the projectile
strikes the opposing object the plunger will

‘fly suddenly forward and cause its two-part

contact-pin to explode the cap or fulminate,
and also the charge within the shell or pro-
jectile, in the same manner in which the same
results are effected in the other forms of my
invention. )

I am aware that percussion-fuses exist in
which the plungers are normally held by the
frictional contact of springs and spring-fin-
gers; but they are not safe for handling or
transportation, as they are liable fo explosion
and damage from ordinary.dégrees of con-
cussion; but.I am not aware that prior to my
invention plungers have ever been held by
springs or spring-fingers which were capable
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of being expanded und released from said
plungers by centrifugal force; and, there-
fore, .

Having thus fully described the construc-
tion and-arrangement or combination of the
several parts of my invention, the operation,
and advantages of the same, what I claim as
new is— :

1. In a percussion-fuse, the combination,

with a casing and a plunger, of a spring lo-
cated within said casing and constructed and
arranged to act directly upon and hold said
plunger and release the same by the action of
centrifugal force, substantially as deseribed.

2. In a percussion-fuse, the combination,
with ‘a casing and a plunger, of a spring lo-
cated within said casing and constructed and
arranged to normally hold said plunger at or
near its rear end by direct contact-there-
witht and to expand and release the same by
the action of centrifugal force, substantially
as described. '

3. In a percussion-fise, the combination, -

_ with a casing and a movable-plunger formed

25

30
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with longitudinal peripheral grooves, of a:

spring arranged to restin gaid grootes or be
released thevefrom, and construcied and
adapted o expand and directly release said
plunger by the action of centrifugal force,
substantially as described.

4. In a percussion-fuse, the combination,
with a casing and a movable plunger formed
with longitudinal peripheral. grooves, of a
stationary spring located within said casing

and constructed and adapted to expand and

directly release said pltunger by the action of

centrifugal force, substantially as described.

- 5. In a percussion-fuse, the combination,
with a casing and a movable plunger formed
with longitudinal peripheral grooves, an an-
vil, a eap or fulminate, one or more contact-
points for exploding the same, and means{for
conveying the fire from said cap or fulminate
to the charge within a shell or projectile, of a
spring located within said casing and con-
structed and adapted to expand and directly
release said plunger by the action of centrifu-
gal force, substantially as-described.

6. In a percussion-fuse, the ~cembination,
with a casing and a movable plunger formed
with longitudinal peripheral grooves, of a
spring located within said casing and pro-
vided with rearwardly - projecting fingers
adapted to enter said groove and constructed
and adapted to expand and directly release

" said plunger by the action of centrifugal

60

65

force, substantially as described. , )
7. In a perecussion-fuse, the combination,
with a casing and a movable plunger formed
with longitudinal peripheral grooves, of &
spring located within said casing and provided
with rearwardly-projecting fingers which are
adapted to enter said grooves and constructed
and arranged to normally hold said plunger
at-or near its rear end by direct contact there-
with and to expand and release the same by

the action of centrifugal force, substantially
as described.

8. In a percussion -fuse, the combination,
with a casing and a-movable plunger formed
with longitndinal peripheral grooves, of a
spring located within said casing and provided
with rearwardly - projecting fingers having
heavy curved flanges and constructed and
arranged to normally hold said plunger at or
near its rear end by direct contact therewith
and to expand and release the same by the
action of centrifugal foree, substantially as
described. N '

9. In a percussion-fuse, the combination of
acasing and ananvil, the former being formed
with a polygonal recess in its rear face and
the latter with a recess of the same shape in
its front face,substantially as and for the pur-
pose deseribed. .

10. In a percussion - fuse, the combination,
with a easing and -an anvil containing a cap
or fulminate, of a plunger having a coutaet-
point and a spring located within said casing
and provided with rearwardly-projecting fin-
gers which are constructed and arranged to
normally hold said plunger at or near its rear
end by direct contact therewith and to ex-
pand and release the.same by the action of
centrifugal force, substantially as described.

11. In a percussion-fuse, the combination,
with the casing, the anvil, and the spring-fin-
gers secured thereto, of the plunger held be-
tween said spring-fingers and formed with
longitudinal peripheral grooves and also with
an annular groove at or near its rear end, sub-
stantially as described. '
. 12. In a percussion-fuse; the combination,
with the eaging, the anvil formed with a cen-
‘tral circular recess and a small duct commu-

_nicating therewith, the cap or fulminate in

said recess, and the plunger provided with a
contact-point with longitudinal grooves and
with an ‘annular groove at or near its rear
end, of the spring-fingers extending into said
grooves and construected and arranged to nor-
mally hold said plunger stationary and to ex-
pand and release the same by 'the action of
centrifugal force, substantially as described.

13. In a percussion-fuse, the combination,

70
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with the casing, the anvil formed with a cen- -

tral circular recess and a siall duct com-
municating therewith, the cap located in said
recess, and the spring secured to said anvil
and provided with rearwardly-extending fin-
gers having heavy curved flanges at their
rear ends, of the plunger formed with a con-
tact-point on its front end, with longitudinal
grooves and with an annular groove at or
near its rear end, in which said curved flanges
of the spring-fingers engage and hold said
plunger normally stationary, and which ave
adapted to expand and release said plunger
by the action of centrifugal force, substan-
tially as described.

14. In a percussion-fuse, the combination,
with the casing, the plunger formed with a

130
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contact-point at its front end, with an annu-
lar groove at or near its rear end, and with
longitudinal grooves in its periphery,and an

anvil secured to said casing and formed with

a cireular recess and a small duet communi-
cating therewith, and a cap or fulminate ar-
ranged within said recess, of a centrally-open
disk secured to said anvil and provided with
a central tubular neck fitting within the re-
cess of said anvil and with rearwardly-pro-
Jjecting spring-fingers arranged within the
longitudinal and annular grooves of - said
plunger and holding the same normally sta-
tionary, and which-are adapted to expand and

‘release said plunger by the action of centrifu-

gal foree, substantially as described.

15. In a percussion-fuse, the combination,
with the casing, the plunger formed with a
contact-point at its front end, with an annu-
lar groove at or near its rear end, and with
1'earwa,rdly converging lonwltudmal 'grooves
in its periphery, and an an vil secured to said
casing and formed with a circular recess and
a small duct communicating therewith, and a
cap or fulminate arranged within said recess,
of a centrally-open dlsk secured to said anvil
and provided with a central tubular neck fit-
ting within the recess of said anvil and with
rearwardly projecting spring - fingers ar-
ranged within the lono'ltudmal and annular
grooves of said plunﬂer and having heavy
curved flanges at their rear ends for holdmv
said pluncer normally stationary, and Whlch
are adapted to expand and release the same

by the action.of centrifugal force, substan-,

tially as described.

16. In a percussion-fuse, the combination,
with the casing, the plunger formed with a
contact-point at its front end, with an annu-
lar groove at or near its rear end, and with
reurwa.rdlv—convervlnw 1011"‘11]11(1111&1 Erooves
in its perlphery and an anvﬂ secur ed to said
casing and formed with a central screw-
tln'eade.d recess and a small duct eommuni-
cating therewith, and a cap or fulminate ar-
ranged within said recess, of a centraily-open
disk provided with a screw-threaded neek fit-
ting within said recess and with rearwardly-
projecting spring-fingers having heavy eurved
flanges, which are respectlvely arranged with-
in the longitudinal 1'earward1y converging
and" annular grooves of said plunger, “and

 which are adapted for holding said plunger

normally stationary and to expand and re-
lease the same by the action of centrifugal
force, substantially as de%rlbed

17. Ina percussion-fuse, a spring composed
of a ecentrally-open disk provided with rear-
wardly-extending fingershavingheavycurved
flanges at their rear ends and constructed and
dd(»pted to directly hold a plunger and release
the same by the action of centnfuwal force,
substantially as described.

In testimony whereof I affix my signaturein
presence of two witnesses.

WILLIAM H. DRIGGS.

Witnesses:
ToM R. STUART,
PARKER H. SWEET, Jr.
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