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To all (tion, it naily conce7"F: 
IBe it known that I, HENRY P. MERRIAM, a 

citizen of the United States, residing in the 
city, county, and State of New York, have in 
vented certain new and useful improvements 
in Percussion-Fuses, of which the following 
is a specification. 
This invention relates generally to fuses 

for shells, but more particularly to that class 
known as“percussion-fuses' for powder-shells, 
and while designed more especially as a base 
fuse may with slight modification be used as 
a head-fuse. 
The invention has for its object, among other 

things, to provide a simple and effective per 
cussion-fuse, that is perfectly safe against 
premature explosion, but which 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 
from 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 ceitain details and con 
binations of parts hereinafter fully set forth. 
As a better understanding of the improve 

ment may be had by a detailed description 
thereof, such description will now be given, 
reference being had to the accompanying 
drawings, in which 

Figure1 is alongitudinal sectional elevation 
of a base-fuse provided with the invention. 
Fig. 2 is a rear elevation thereof. Fig. 3 rep 
resents by a face and side elevation one of 

Figs. 4 and 5 are views similar 
to Fig. i., illustrating modified forms of the 
inysation. 

Referring to said drawings, it will be un 
derstood that the fuse is represented as ar 
ranged at the base of a shell A, (partially in 
dieated by dotted lines, Fig. 1) and that the 
fuse 3 in the main consists in a fuse-case b, 
which contains a percussion-halminer C, a seat 
or seats for a cape, and an igniting-charge i. 

by an inclined passage 3 with a central front 

The fuse-case is composed, essentially, of two So 
portions 10 11, united by screw-threads, the 
portion 10 having exterior threads 12 for se 
curing into the opening 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 
screwing 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 chamber is shaped 
to conform with and receive a portion of 

55 

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- 65 
'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 
Cape, each opening being in communication 

O 

recessl5, containing the igniting-charge. The 7 
openings 2 to the cap-seats (which otherwise 
might beformed by nipples extending into 
the hammer-chamber) each preferably con 
tain a firing-pin 1 in the form of a sphere, 
Which, projecting partially into the hammer. 
chamber, are readily struck by the hammer 
in its percussion movement. The hammer c 
is held to its seat or against the rear wall of 
the chamber by one of more retainers a, shown 
in Fig. 1 and in detail in Fig. 3 as consisting 
of a strip adapted to be interposed between a 
shoulder on the fuse-case and a shoulder 2 on 
the percussion-hammer. The retainer-strip 
in the form shown in Fig. 1 is duplicated one 
On each side of the hammer, and is formed 
with two diverging spring-fingers a? and a 
central finger C. The fingers lie in a circum 
ferential recess in the haminer and against 
the shoulder formed thereby and act as sepa 
rated struts, the two spring-fingers a having 
sufficient elasticity to secure and guard the re. 
tainer against accidental displacement when 
the fuse is subjected to jar in ordinary hand 
ling. The shoulder on the fuse-case may be 
formed by a projection from either the pop 
tions 10 or lithereof, but is preferably pro 
vided by an adjustable annulus 4, screwed into 
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the other portion 10 immediately ahead of nication with the interior of the plug and the 
the portion 11. Each of the retainer-strips C. 
is provided with a teat or projection 5, that 
extends partially into a perforation 6, thereby 
holding the retainer from slipping out of place, 
and also extends in the path of a movable 
trip in and tends to oppose its movement, for 
a purpose to be described. The movable trips 
in 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 past the head, and to protect 
the trip and prevent it from accidently fail 
ing out of place the rear opening of the per 
foration is guarded by a perforated disk 8. 
The structure So far described is such that 

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 in to force them longitudinally forward 
in the fuse-case, so that their ends strike the 
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 hammer is thus released from 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 in Ward against the re 
tainers. 
To aid in sustaining the hammer against 

the rear wall of its chamber, a spring 9 is 
preferably employed, interposed in a central 
recess in the portion ll 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 elongation 24 of the portion 
11 of the fuse-case, being also partially con 
tained and held in place by a holiow plug 25, 
screwed into Said elongation. This igniting 
charge provides for the required delay in 
transmitting the fame from the cap to the 
it; sting-charge of the shell; and it consists 
of a tinne - E of the Stual composition, 
suicii as mealed powder or rocket composi 
tion firmly 30; pi: 
circ; inference of . 
provide One of . 

f : 

e the plug 25. 
iCI is grooved to S 

for £, Sulie 
- orig: a 3) 

igniting - charge, therein by ducts 17, the 
pocket or pockets for the Supplementary 
charge being closed by a thin fragile sleeve 
1S. in front of this time-train there is placed 
a small quantity of quick-burning powder 
28, which also fills the ducts 17, and the Sup 
plementary charge may also be formed of 
the same material, filling the pockets 16 and 
the ducts 17. With this arrangement of 
the igniting-charge the explosion 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 
perforation 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 force either 
one or both of the trips in rearward from the 
fuse-case, so that the gases may escape by the 
perforations G wholly therefrom, the said trips 
acting in this instance as 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 
around said elongation and in rear of the head 
of the plug. By this means should the flame 
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 ducts 17 
to the rear of the head to the loosely-packed 
powder of the shell and by the other ducts 
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 a 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 path of 
the trips in, which in this instance upon move 
ment inder the firing pressure bend said pro 
jections in Wardly from resting against the an 
nulus 4, thus freeing the retainer, which un 
der the elasticity of its fingers against the 
wall of the hammer-chamber move it forward, 
So that the fingers are withdrawn from the 
shoulder of tie hammer and occupy the po 
sition shown in do tied lines. The l'etainer re 
inains in this position during the flight of tie 
shell, and at the ROinent of impact the ham 
lier noves forward and strikes one or more 
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illustrated in a different form, the general 
Structure of the fuse remaining the same. 
The halanner in this case carries a 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 S, as in Fig. 1. The pin is formed 
with a head, and between this head and a shoul 
der in the case the retainer C is located. This 
retainer is of annularconical form, with its for 
ward portion divided into a number of fingers 
(which form projections extending in the path 
of the trip). resting upon 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 in, 
nounted to slide in the hollow extension. 20. 
The trip is of plunger form, recessed to strad 
dle the pin 19 and the retainer, and carries a 
packing-disk on its head, as before. At the 
monent of firing the pressure, acting against 
the head of the trip, moves it inwardly 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 impact 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 other simi 
lar, plugs containing different burning or ig 
initing 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 target, 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. In a fuse, the combination, with the ham 

mer and the cap, 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 noved at the 
time of firing to move the retainer from the 
shoulder and thus free the hammer, substan 
tially as described. w 

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

a trip exposed to the firing pressure, whereby 
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 a fuse, the combination, with the ham 
mer and the cap, 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 
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tending into the path of movement of the trip . 
to be struck thereby and tending to oppose 
such movement, substantially as described. 

4. The combination, with the hammer and 
the cap, of an independent retainer for the 
haminer, Supported at diametrically-opposite 
points, and a pair of trips exposed to and . 
moved by pressure at the time of firing to 
strike the retainer to release the hammer, 
substantially as described. 

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 recess 
in the hammer, and a trip exposed to and 
moved by pressure at the time of firing against 
the retainer to move it from the shoulder to 
release the hammer, substantially as de 
Scribed. 

6. The combination, 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 cap, of an independent retainer for the 
hammer, a trip for dislodging the retainer 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 extending from the 
front of the fuse-case and into the magazine 
cavity, and a duet 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 sub 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 
scribed. 

11. The combination, with the fuse-case con 
taining a hammer and a cap, of a removable 
plug holding the igniting-charge, said plug 
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having a head extending beyond the adjacent 
portion 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 cap, a relief-vent from 
said chamber, and a trip adapted to open out 
wald from the fuse-case, substantially as de 

Io scribed. 

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. 


