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UNITED STATES

PateENT OFFICE,

IENRY P. MERRIAM, OF NEW YORK, N. Y.

PERCUSSION-FUSE.

SPECIFICATION forming part of Letbers Patent No, 469,887, dated March 1, 1892,

Apphczmon filed June 4, 1891, " Serial No, 395,081, (No model)

To all whom it may concermn:

Be it known that I, HENRY P. WIERRIAM,
citizen of the United States, residing in the
city, county, and State of’ New York, have in-
vented certain new and useful Impr ovements
in Percussion-Fuses, of which the following
is a specification.

This invention velates generally to fuses
for shells, but more particularly to that class
knownas“percussion-fuses”’forpowder-shells,

and while designed more especially as a base-

fuse may with slight modification be used as

a head-fuse.
Theinventionhasforitsobject,amongother

things, to provide a simple and eﬁecmve per-

cussion-fuse, that -is perfectly safe against |

premature explosion, but whieh upon the fir-
ing of the shell is certain in its action.

To this end the improvement consists in
combining with the percussion-hammer a re-
tainer or removable abutment therefor, hold-
ing it to its’ seat or normally preventing it
florn moving and a trip for the retainer or
abutment movable at the time of firing,
either when used in .a base-fuse by the press-
ure of the firing-charge or when used as a
head-fuse by the pressure of the atmosphere
at the moment of flight. :

It also consists in certain details and com-
binations of parts hereinafter fully set forth.

As a better understanding of the improve-
ment may be had by a detuled deseription
thereof, such description will now be given,
reference being had to the accompanying
drawings, in w hlch——

Figurelisalongitudinal sectionalelevation

of a Dbase-fuse plowded with the invention.
Fig. 2 1s a rear elevation thereof. ¥ig.3rep-
resents by a face and side e]eV“"LIOIl one of
Tigs. 4 and 5 are views similar
to Hig. 1, illustmﬁng modified forms of the
invention.

Referring to said dmmnvs, it will be un-
derstood zhat the fuse is represented as ar-
ranged ab the base of a shell A, (partially in-
dlcase& by dotted lines, IMig. 1,) and that the
fuse B in the main consists in a fuse-case b,
which containg a percussion-hamimer ¢, a seaf
or seats for a cap ¢, and an igniting-charge %

The fuse-case is composed, essentially, of two
portions 10 11, united By screw-threads, the
portion 10 havmrr exterior threads 12 for se-
curing into the openin‘g in the base of the
shell and its rear or head 13 squared, as in
Fig. 2, to facilitate the use of a wrench in
serewing the fuse in place. The portion 10
is centrally recessed from the front to provide
a chamber 14 for the percussion-hammer,
and the rear wall of the chanber is shaped
to conform with and receive a portion of

‘the hammer which will confine the hammer

to a central position in the chamber independ-
ent of any similar function of the retainer or
retainers, to be hereinafter explained, and also
in aid of their proper action. The hammer-

-chamber is closed by the other portion 11 of

the fuse-case, which is formed with one or
more radial openings 2, in which is seated the
cap e, each opening being in communication
by an inclined passage 3 with a central front
recess 15, containing theigniting-charge. The
openings 2 to the cap-seats (which otherwise
might be formed by nipples extending into
‘rhe hammer-chambex) each prererably con-
tain a firing-pin 1 in the form of a sphere,
whieh, projecting partially into the hammer-
ehamber are readily struck by the hammer
in ifs percussion movement. The hammer ¢
is held to its seat or against the rear wall of
the chamber by one or more letaxuers a,shown
in Fig. 1 and in detall in Fig. 3 as consisting
of a stnp adapted to be intery posed between a
shoulder on the fuse-case and a shoulder 2 on
the percussion-hammer. The retainer-strip
in the form shown in Fig. 1is duplicated one
on each side of the hummex, and is founed
with two diverging spring-fingers ¢’ and a
central finger az ’I‘he fingers lie in g circum-
ferential recess in the L'mmlel and against
the shoulder formed thereby and act, as sepa-

rated struts, the two spring- ‘m"els a’ having
sufficient elasticity to secure a nd guard the re-
tainer against aceidental displacement when
the tuse is subjected to jar in ordinary hand-
ling. The shoulder on the fuse-case may be

formed by a projection from sither the por-’

tions 10 or 11 thereof, but is preferably pro-
v1dedbyanc.d3uer?bl annumsi,scre*ﬁedmco
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the other portion 10 immediately ahead of |

the portion 11. Each bf the retainer-strips a
is provided with a teat or projection 5, that
extends partially into a perforation 6, thereby
-holdingtheretainerfromslipping out of place,
and also extends in the path of a movable
trip m and tends to oppose its movement, for
a purpose to be described. The movable trips
m are arranged at diametrically-opposite
points and longitudinally in the portion 10 of
the fuse-case, and each consists, as shown in
Fig.1,of a pin having an enlarged head 7, fit-
ting an enlargement of the perforation, said
enlargement opening outward to the rear of
the fuse-case. The head of the trip is pro-
vided with a packing-disk to prevent the es-
cape of pressure pass the head, and to protect
the trip and prevent it from accidently fall-
ing out of place the rear opening of the per-
foration is guarded by a perforated disk 8.

The structure sofar described is such {hat
at the moment of firing the shell with the im-
proved fuse the pressure produced in firing
enters the openings in the rear of the fuse-
case and acts directly upon the heads of the
trips m to force them longitudinally forward
in the fuse-case, so that their ends strikethe
retainers or the projections thereon and
forces them off the shoulder formed by the
annulus 4, so that no longer supported they
fall inwardly toward the hammer, thus en-
tirely freeing the latter. During the flight of
the shell the hammer remains in its position
against the rear wall of the chamber until
the moment of impact of the shell with its
target, when the hammer under momentum
suddenly moves forward and strikes one or
more of the firing - pins 1 and explodes the
caps. The hammeristhus released fromn the
holding action of the retainers at the moment
of firing by the pressure of the firing-charge
acting against the heads of the trips to move
them longitudinally inward against the re-
tainers. '

To aid in sustaining the hammer against
the rear wall of its chambex-, a spring 9 is
prefexab]y employed, interposed in a central
recess in the portion 11 of the fuse-case and
the hammer. This spring, while it may ob-
viously be of any suitable form, is shown as
formed by a volute strip or ribbon.

The igniting-charge is contained in the cen-
tral recess of an elongaticn 24 of the portiou
11 of the fuse- -0ase, being also partially eon-

tained and held in plaee by & holiow plug 25,
screwed into said elongation. Thisigniting-
charge provides for the required delay in
U'anqmitumf“ the flame from the cap to the

'vstlno-cha ge of the shell;and it consists

fa tlme - i of the usual composition,
wbh as mesaled powder or rocket composi-
tion m‘mly compressed in the plug 25. The
circumference of ot is greoved to
provi ide one or
sammv

887

nication with the interior of the plug and the
igniting - charge. therein by duects 17, the
pocket or pockets for the supplementary
charge being closed by a thin fragile sleeve

18. 1In front of this time-train there is placed
a small quantity of quieck-burning powder
28, which also fills the duets 17, and the sup-
plementary charge may also be formed of
the same material, filling the pockets 16 and
the ducts 172 With this arrangement of
the igniting-charge the explcsion of the cap
e through the passage 13 and chamber 15
ignites the time-train, the gases therefrom
escape rearward through the relief-vent 20
into the hammer-chamber, thus relieving the
chamber 15 thereof, and as soon as the flame
reaches the quick-burning charge 28 it flashes
either directly outward through the central
perforalion 27 of the plug or by the ducts 17
and 17° to the supplementary charge in-the
pockets 16. Should the gases accumulating
in the hammer -chamber exceed a certain
pressure, such pressure may act to foree either
one or both of the trips m rearward from the
fuse-case, so that the gases may-escapeby the
perforations 6 wholly therefrom, thesaid trips
actingin thisinstanceas relief plugs or valves
opening outward. The head of the plug 25
(it might be the end of the elongation 24) is
slightly greater in diameter than the elonga-
tion 24, so as to overhang or project beyond
the latter and aid in preventing the bursting-
charge of the shell from packing tightly
mound aid elongation and inrear of the head
of the plug. By this means should the lame
fail to escape by the central perforation 27 by
reason of this packing of the powder against
it, due to the inertia of the powder at the time
of firing the shell, it will pass by the duets 17

to the rear of the head to the loosely-packed

powder of the shell and by the other duects
17 to the supplementary charge, thus insur-
ing the igniting of the bursting-charge.

In Fig. 4 the retainer a.is illustrated as
formed of & metal annulus with a number of
spring-fingers projecting therefrom adapted
to be compressed and lie against the wall of
the hammer-chamber with their ends against
the circumferential shoulder on the hammer.
This retainer-annulus is likewise provided
with projections 5, extending into the pathof
the trips m, which in this instance upon move-
ment nnder the firing pressure bend said pro-
jections inwardly from resting against the an-
nulus 4, thus freeing the 1etcm1er whieh un-
der the elasticity of its fingers avainst‘, the
wall of the hammer-chamber move it forward,
so that the fingers are withdrawn from the
shoulder of the b ammer and oceupy the po-
sition shown in dottedlines. "“he retainer re-
mains in ﬂlis Qosmon durm(r 16 ﬁloht of the
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illustrated in a different form, the general
structare of the fuse remaining the same.
The hammer inthiscase carriesa rearwardly-
projecting pin 19, extending into a hollow
rear extension 20 of the fuse-case, which opens
out rearwardly and is guarded by the perfo-
rated plate 8,asinFig. 1. The pinisformed
withahead, andbetweenthishead and ashoul-
der in thecase the retainera is located. This
retaineriscf annularconical form,with its for-
ward portion divided into a number of ingers
(which form projections extending in the path
of the trip)-resting uporn, the shoulder in the
fuse-case and holding the hammer firmly to its
seat against the rear wall of its chamber. In
rear of this retainer is placed the trip m,
mounted to slide in the hollow extension .20.
The trip is of plunger form, recessed to strad-
dla the pin 19 and the retainer, and carries a
packing-disk on its head, as before. At the
moment of firing the pressure, acting against
the head of the trip, movesitinwardly against
the retainer, compresses its fingers, and re-
moves their ends from the shoulder against
which they rest, thus freeing the hammer,
which at the moment of immpact moves for-
ward with the pin and retainer to strike one
or more of the firing-pins, as before. The
plug 25 is adapted to be readily removed
from the fuse-case and replaced by othersimi-
lar plugs containing different burning or ig-
niting charges suited to the work to be done
or the character of the target against which
the shell is to be used. For instance, such
charges should be varied according to the
time at which it is desired the bursting of the
shell should occur, varying, also, with the
degree of penetration desired before bursting
and the nature of the targef, whether it be
earth-works, a lightly-armored vessel, or an
iron-clad. '

No claim'is herein made for the combina-
tion, with a hammer, of a stop normally pre-
venting its movement and an independent
‘trip for releasing said stop to allow the ham-
mer to operate,nor to such combination when
the arms of the stop yield or wherein the stop
is composed of a series of yielding arms, as
the same forms the subject-matter of a com-
panion application filed November 22, 1890,
Serial No. 372,282, the trip in the present case
being limited to one that is exposed to the
firing-pressure of the charge which propels
the projectile from the gun. ’

What is claimed is—

1. Inafuse, the combination, with the ham-
mer and the eap, of an independent retainer
interposed between the hammer and a shoul-
der on the fuse-case, and a trip exposed to the
firing pressure, whereby it is moved at the
time of firing to move the retainer from the
shoulder and thus free the hammer, substan-
tially as deseribed. ' .

2. In a fuse, the combination, with the ham-
mer and the cap, of an independent retainer
holding the hammer against movement, and

o
a trip exposed to the firing pressure, wheréby
it is moved at the time of firing and to meet
a projection on the retainer to disengage the
latter to free the hammer, substantially as
described. :

3. In afuse, the combination, with the ham-
mer and the eap, of a trip exposed to and
moved by pressure at the time of firing, and
an independent retainer holding the hammer
against movement; having a projection ex-

to be struck thereby and tending to oppose
such movement, substantially as deseribed.
4. The combination, with the hammer and
the eap, of an independent retainer for the
hammer, supported at diametrically-opposite

strike the retainer to release the hammer,
substantially as deseribed.

5. The combination, with the hammer and
the cap, of an independent retainer for the
hammer, resting at one end against a shoulder
on the fuse-case and at the other in a reeess
in the hammer, and a trip exposed to and
moved by pressureat the time of firing against
the retainer to move it from the shoulder to
release the hammer, substantially as de-
seribed. :

6. The ecombination, with the hammer and
the cap, of a retainer for the hammer, an ad-
justable annulus against which the retainer
rests, and a trip for dislodging the retainer
from the annulus and freeing the hammer,
substantially as described.

7. The combination, with the hammer and
the eap, of an independent retainer for the
hammer, a trip for dislodging theretainer and
freeing the hammer, and a spring tending to
resist the movement of the hammer, substan-
tially as described.

8. The combination, with the fuse-case con-
taining a hammer and a cap, of an overhang-
ing or projecting head exiending from the

cavity,and a duct extending from the cap to
the rear of said head, substantially as de-
scribed. .

9. The combination, with the fuse-case con-
taining a hammer and a cap, of an elongation
to said fuse-case projecting within the maga-
zine-cavity and containing an igniting-charge
in communication with the cap, and a sup-
plementary igniting-charge exterior of said
elongation of the fuse-case in connection with
said igniting - charge, substantially as de-
scribed. _

-10. The combination,with the fuse-case con-
taining a hammer and a cap, of an igniting-
charge within the case, a supplementary ig-
niting-charge exterior of the case, and a pro-
tecting fragile sleeve, substantially as de-
seribed. :

11. The combination, with the fuse-case con-

.taining a hammer and a cap, of a removable

plug holding the igniting-charge, said plug

points, and a pair of trips exposed to and-
moved by pressure at the time of firing to-

front of the fuse-case and into the magazine-
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having a head-extending beyond the ad,]aCQnt

portmn of ‘the fuse-case and into the maga-
zine-cavity, substantially as described.

.12. The combination, with the fuse-case con-

5 taining a hammer and a cap, of a chamber in

the fuse- -case for an igniting-charge in com-

munication with the eap, a rehef-vent from

said chamber, and a trip adapted to openout-

waid from the fuse-case, substantially as de-

1o seribed. .

2 _ 462,887

In testimony whereof I have bereunto set
my hand, this 3d day of June, A, D. 1891, in
the presence of two witnesses.

HENRY P. MERRIAM.
Witnesses:

N. MARLER,
GEO. H. GRAHAM.



