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* This invention relates to fuses for anti-air 
craft projectiles, and particularly to that type 
of projectile known as the delayed-arming, self 
exploding shell, wherein there is provided, in ad 
dition to a percussion element, means to prevent 
the shell from exploding in the bore of the gun, 
together with means to detonate the shell some 
where near the peak of its trajectory if it misses 
its, target. 

. The objects of the invention are to provide 
greater simplicity, through a considerable reduc 
tion in the number of parts involved as com 
pared with fuses of this type heretofore known; 
to insure ruggedness, through elimination of deli 
Cate parts; to provide increased safety in han 
dling and transportation; to permit a reduction 
in size and weight; to improve balance, through 
the distribution of the parts symmetrically about 
the axis; and to concentrate the weight of the 
parts as near the axis of the fuse as possible. 
Some of these features combine to insure greater 
accuracy in the flight of the projectile. A fur 
ther object of the invention is to provide a con 
struction adaptable to projectiles of small calibre, 
as Well as to the larger calibres of anti-aircraft 
artillery, 
Two of the functions of the fuse are governed 

by the movement of a piston in a cylinder-this 
movement being controlled in part by the escape 
of fluid from the cylinder. In this construction 
I utilize the various properties of mercury, such 
as its high Specific gravity, its fluid condition at 
all ordinary temperatures, its high surface ten 
Sion, its extremely low viscosity, its ability to fiow, 
through a very small aperture when under slight 
pressure, its low capillarity and the fact that it 
does not wet the sides of the container. 
In the accompanying drawing, in which like 

numbers represent like parts in the various fig 
tres, 

Fig. 1 is an enlarged sectional view along the 
axis Of the fuse; 

Fig. 2 is a sectional view taken on the line 
2-2 in Fig. 1; 
"Fig. 3 is a view taken on the line 3-3 in Fig. 2, 

showing some parts in section and others in ele 
vation; 

Fig. 4 is a sectional view taken on the line A-4 
in Fig. 3; 

Fig. 5 is an elevation of the piston rod; 
'Fig. 6 is a sectional view of the piston rod 

taken on line 6-6 in Fig. 5; 
Fig. 7 is a bottom view of the under side of 

the fuse base. 
In Figs. 1 and 3 the numeral indicates the 

body of the shell, into which the housing or body. 
2 of the fuse is threaded. A base 3 for support 
ing. the principal elements of, the fuse is thread 
ed: into housing 2, and base 3 is in turn tapped 
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base , which projects upward from base 3 and 
is snugly fitted to cylinder 5, the lower end of 
which is pressed down against a flange or shoul 
der extending. OutWardly from cylinder base 4. 
The bore of cylinder 5 tapers slightly outward 
above its Working portion, i. e., above the nor 
mal position of the Working edges of piston'6, 
for the purpose of facilitating a SSembly, as pis 
ton 6 is made slightly larger in diameter than 
the Working portion of cylinder 5 and compressed 
slightly to enter it. This insures a sufficiently 
Snug fit to prevent leakage of mercury, and to 
facilitate this construction, piston 6 is made of 
slightly elastic material such as cellulose acetate. 
The upper portion of piston 6 is formed into 
a round shank, and to this is fitted piston rod. 
8 in the form of a cylindrical tube, which is guid 
ed in an axially placed hole in cylinder head 9, 
which is Snugly held, as by a press fit, in the 
lipper enlarged bore of cylinder 5. 

Cylinder head. 9 is provided with two diametri 
cally opposed flanges, 9' and 9', and superim 
pOSed on cylinder head 9 and fastened thereto by 
screws in a flanged member 9, with corre 
Sponding flanges 0' and O'', and having also 
tWO diametrically opposed flanges 2 and 3, dis 
posed at right angles to flanges ' and f'. 
Flanges 2 and 3 are drilled to form guides for 
two firing pins, 4 and 5 respectively; firing: pin. 
f4 being the percussion pin, and firing pin - 5 be 
ing controlled by the time element and herein 
after referred to as the timing pin. Both these 
pins are guided at their lower ends in holes pro 
vided therefor in base 3, in alignment with the 
guide holes in flanges 2 and 3 so that the firing 
pins are parallel with each other and to the axis 
of the fuse, as well as being equidistant there 
from. Threaded into flanged member 0 is a 
round tubular bushing f6, concentric with the 
axis of the fuse. The upper cylindrical surface 
of bushing 6 acts as a guide for the lower end 
of a cup-shaped percussion piston 7, the upper 
end of which is guided in a cylindrical hole pro 
vided therefor in housing 2. Piston 7 in turn 
acts as a guide for a bushing 8, which is con 
centrically mounted on the upper end of hollow 
piston rod 8, which is thus maintained in con 
centric axial alignment with the fuse body. A 
helical extension Spring 9 is secured at its lower 
end to bushing 5 by means of a screw thread, 
and its uppermost convolution is bent diametri 
cally across itself so as to fit into notches 20 in 
the top of piston rod 8. When free, spring 9 
is close wound, but when the fuse is assembled 
the spring is stretched under predetermined ten 
sion to exert a constant downward pressure upon 
piston rod 8, which is normally prevented from 
moving downward by a detent 2, provided with 
a lug. 2' extending into piston rod or tube 8 

axially to receive the threaded shank of cylinder 60 through a notch 22 shown in Fig. 5 and indicated 

  



2 
by dotted lines in Figs. 2 and 6. Detent 2 is 
partly enclosed in a recess in cylinder head 9 
and rotatably pivoted on a pin 23 projecting from 
the cylinder head. The extending lug 2 of 
detent 2-1 is provided on its upper side with an 
arc-shaped notch, into which the wall of piston 
rod 8 is entered, and in which the piston rod is 
normally held securely by the downward pres 
sure thereon of spring 19. Detent 2 extendsbe yond the periphery of cylinder head 9 and inder 
a flanged portion 4 of percussion pin 4, thus 
preventing downward movement of the percus 
sion pin as long as the notch in lug 2 f' is en 
gaged by the piston rod. The upper end of per 
cussion pin 4 is provided with a dog 24, which 
for ;'cönvenience of construction is á . separate; 
part: having a hole into which the pir is Snugly. 
fitted. Dog 24 extends on One side toward bush 
ing i:6 and has an arc-shaped recess that sur. 
rounds bushing 6 sufficiently to prevent the dog 
from rotating out of the path of percussion pist 
ton f7, which must engage dog 24 when it de 
cerds. 
Tining pin' 5, is also provided with a fla?hged 

portion 5', and is northally held in the position 5 
showri by means of a detent 25, which is partly 
enclosed in a recess in cylinder head 9 and rotat 
ably pivoted on a pin:26 projecting from the cylin 
der head. Detent 25. extends beyond the pe 
riphery of cylinder head 9 and a portion of its 
outer end is recessed to engage the flange 5 of 
timing pin 5, thus preventing the pin from 
descending as long, as detent."25 remains in the 
position shown in solid lines in Fig. 2: A lug 25º 
integral with detent 25 extends toward the axis 
of the fuse and enters a longitudinal slot, 27 
in piston rod 8, this slot having a straight vertical 
face 27' formed by the wall of tube 8, and ster 
minating in a notch 28 projecting to One Side of 
the main portion of slot 27, as shown in Figs, 5 
arid 6. The upper end of timing pin. 5 is fitted 
irito a hole provided therefor in coupling 29; and 
another hole in this coupling engages thies 'endidf 
a helical compression spring .3b, which is, held 
under predetermined compression in a cylindrical 
space provided therefor in housing 2, the upper 
convolution of spring 30 abutting against a' 
shoulder formed by enlarging the bore of housing 
2 at that point. Thus spring 30 exettsa, contini 
ous downward pressure on timing pih 5, which 
is prevented from descending by the detent:25: . 
Athin sealing disc 3 iš engaged by an annillar 

groove at the nose of the fuse, and serves to keep 
out dust or foreign matter which might impair 
the action of the fuse, and at the same tirie serves 
a purpose which will be explained hereinafter, 
Two or more radial holes 32, placed in: pairs 
diametrically opposite each other to preserveball: 
ance; are provided in the thicker part of:housing 
2, and serve as impellers to expel part of the air 
in the lower portion of the fuse after the pro 
jectile has been fired from the 'gun and is rotat. 
ing rapidly. Holes 32 also serve as a means for 
engaging a spanner te tighten the thread fasten 
ing the fuse to the shell; -- ?? : { ? ?? 
Immediately, below the firing pins. 44, and i5 

are primers 33, 33' located in... holes. provided 
therefor in base 3, and below the primer's are 
detonators 34 in the same holes. contained in cylinder 5 between its base 3 and 
piston 6 is a predetermined quantity of mercury 
38 which nearly fills the space thus provided, leave 
ing a small space for air. When the shell is fired 
the rifling in the gun, causes it to rotate at high 
velocity, but the inertia of the mercury would 
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tend to prevent its rotation until this inertia is 
overcome by friction against the cylinder walls, 
which is inherently low. To accelerate the rota. 
tion of the mercury I provide a vane or impeller 
39 securely fixed in a groove, 49, which is ma- . 
chined in base 4 in such aimanner'astb provide 
a Small aperture 4 between the lower edge of 
cylinder 5 and the bottom of groove 40. The 
surface tension of the mercury normally prevents 
it from entering this groove, but as soon as suff 
cient centrifugal force has been built up by the 
rapid rotation of the mercury caused by impeller 
39, the merèury enters groove 40 and begins to 
escape through aperture 41. At the same time 
the mercury takes the form of a hollow cylinder 
and its pressure is exerted upwardiagainst piston 
6. , AS isóon as sufficient pressure has: been thus 
btilt up to ovércome: the downward pressure dia 
pistor 6 tekerted by spring:9;pistosh 6:riseSintil 
it'strikes cylinder head 9... This movementisfSafis 
cient tó“ disengage:the wall'offpiston"rod48'frorí 
the notch in leg 2-f of detent:2i, which being 
thus freed, is acted upon:by centrifugal forcerarid 
caused to rotate into the position shown indotted 
lines" in Fig. 2, where it':?s?nó longer_interspöšed 
to prevent downwardnaovement of percussionspira 
4. The fuse is adjwarmed, and ready std:detonate 
the shell if it'strikes a target. It is highlygdes 
sirable that the 'ifuse be ribt: only bore-safe-st 
incapable df exploding the shell in the bore of the 
gurh -but that it should also travelt:a: hundred 
yards or thereabolitsbefore arming: Thissiritteri 
wall may be predetermined by providing a proper 
relationship between the speeds of rotation of the 
shell, the dimensions of cylindei: 5, the Atension 
ora. Spring 19“ and théº length and height of im“. 
peller 39. . . . . . . . . . . . . . . . . . . . . . .??? ????? ???? ?? , 
After the action described ini: the föregoing 

parágraph causes the fuselto arñn, the Shell con 
tinues in flighit and the air il stile space inside 
the fuse and below percussion piston 7 is grad, 
ually exhausted and reduceding pressure; If the 
shell strikes its target disc. 31 at thesnose of the 
fuse is instantly crushed in and strikes pistoratity 
forcing; it downwards againstidog:24) which iristern 
fórces, percussion, pinil4'into t?ae primer: 33YWhichi 
eXplod?s: the detonator:34.: .Taiši action:isace? 
erated by the admission of: air into the fispate 
above percussion piston;i, as thierdifferentialidih 
air pressure above: arid below::the pistonifacts 
upon its effective: area"tb force: it'downward: 

If the shell-misses its target, it continues up 
Ward, but during its flight; mercury is escapes 
through orifice 4, gradually idiminishing:intvols. 
lume and correspondingly decreasing the upwardr 
pressure on-piston 6, which pressure is thuis over 
come by the downward pressureront the piston 
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caused by Spring 9,' causing the piston Sandits 
rod to descend. Thus lug 25 of idetiehti.25-is. 
caused to traverse the slot:27: in pistoh:rodi 8, 
but the detent...is held in fixed position against; 
rotation as long as lug 25’ bears againstrother 
side wall 27 of the slot. When the pistony has 
descended to the bottom or near the bottoth of the 
cylinder, lug 25' passes: beyond, the restrairiihg 
side wall. 27 and enters the enlarged:n6tch 28, 
which interposes no further firhpétiment:to the: 
rotatión 'of deterit 25, and, beithig, thus fré"Fito 
turn, the detent is acted upon by centrifugal force: 
and caused to assume the position shown sin 
dotted lines.in: Fig. 2, where it; no longeries: 
Strains timing pin 5 against "rdow.hwarderinove 
ment. Pressure off spring 305-agáinštrithe ti?ingt 
pinnow forces it downward into primer 33', caus 
ing detonation as described above; . . . . . . . . 

  



8,88,388 , 
While have described my invention in minute 

detail, especially with reference to a specific em 
bodiment thereof, it is not to be construed that 
I am limited to the design shown in the drawing, 
for, from the information herein disclosed, a 
variety of similar devices could be designed by 
those skilled in the art Without departing from 
the Spirit of the invention as embodied in the 
following claims. ’ . . . ...? . . . . . 
What I claim is: 
1. A delayed-arming percussion fuse for self 

exploding projectiles, consisting of a cylinder 
mounted axially in the fuse, fluid contained in . . . 
the cylinder, an orifice in the cylinder wall per 
mitting the escape of the fluid when the fluid 
is subjected to pressure, a piston movable axially 
in either direction in the cylinder and acted 
upon by pressure of the fluid set up by centrifu 
gal force; a tubular piston rod fastened to the 
piston and provided with a notch and also pro 
vided with a longitudinal slot having an en 
larged opening at one end; a primary pivoted 
detent engaging the notch in the piston rod; a 
primer, a primary percussion pin normally re 
strained by the primary detent but free to move 
against the said primer after the detent has 
been disengaged from the piston rod and swung, 
by centrifugal force acting thereon, out of the 

concentrically held within the fuse, mercury 
3. A fuse for projectiles comprising a cylinder 

within the cylinder, a piston within the cylinder 
5 

- and confining the mercury, a piston rod attached . . . . . 
to the piston; a detent engaging the piston rod. . . . 
and being engaged thereby, the said detent being ". 
adapted to restrain the piston from moving 
downwardly toward the head end of the cylin 
der, and further adapted to be operated by cen- . 
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and restrained by the said detent until the de-, 

against the primer when the fuse strikes a tars 
20 

path of the primary percussion pin; a plunger. 
arranged to depress the primary percussion pin 
againstits associated primer; a secondary primer 
and a secondary firing pin adjacent thereto; a 

when the fuse and cylinder are revolved, thus 

trifugal force to disengage it from the piston. 
rod; a spring acting upon the piston to force...it . …???? ??? 
downwardly when the said detent has been dis 
engaged from the piston, rod, an orifice per 
mitting discharge of the mercury, from the cylin 
der, a primer, afiring pini adjacent to the primer 

tent has been disengaged from the piston rod, . . . . : 
means to cause the firing pin, to be depressed 

get, and means to cause the mercury to rotate . . . . 
building up hydrostatic pressure in the mercury : 
due to centrifugal force and causing the mer 

de 'cury to lift the piston and release the: 
tent. . . . . . . . . . . . . . . . . . . . . 

4. A fuse for projectiles comprising a cylinder . . . . 
concentrically held within the fuse, mercury. . . . 
within the cylinder, a piston within the cylinder 
and confining the mercury, a piston rod at 
tached to the piston, a detent engaging the pist. . . . 
ton rod in such a manner as simultaneously to 
prevent movement of the piston toward the head 

secondary detent engaging the secondary firing 
pin and also engaging the slot in the said tubu 
lar piston rod; means to depress the piston rod 
and piston after they have been disengaged from 
the primary detent engaging the notch in the 
piston rod; means to allow the secondary detent 
to be disengaged from the slot in the piston 
rod consisting of an enlarged opening in the 
said slot to permit the detent, when acted upon 
by centrifugal force, to emerge from the slot at 
a predetermined point in the travel of the said 
piston rod and simultaneously to swing out of 
the path of the secondary firing pin, and means 

force to disengage it from the piston rod; a 
primer, a firing pin adjacent to the primer and 

40 

to depress the firing pin, against the primer. 

5 

to depress the said firing pin against the Sec 
Ondary primer. . 

2. A delayed-arming fuse for projectiles com 
prising a cylinder mounted axially within the 
fuse, fluid contained in the cylinder, a piston 
normally confining the fluid in the cylinder 
and movable in either direction axially within 
the cylinder, a tubular piston rod attached to : 
the piston, a notchin the Wall of the piston rod, 
a pivoted detent having a hook projecting 
through the notch in the piston rod and engag 
ing the wall thereof, a percussion pin engaged 
by the detent when the detent engages the Wall 

50 

the self-exploding type, comprising a concentric 

55 
superimposed on the liquid, a piston rod at 
tached to the piston, a spring acting upon the 

end of the cylinder or movement of the detent 
away from the piston rod until the piston rod . . 
has been moved in the direction opposite to the . . 
head end of the cylinder, the said detent being 
further adapted to be operated by centrifugal. 

restrained by the said detent until the detent 
has been disengaged from the piston rod; means 

when the fuse strikes a target; and means to . . . . . 
cause the mercury to rotate when the fuse and . . . 
cylinder are revolved, thus building up hydro-. . . . . 
static pressure due to centrifugal force and . . . . 
causing the mercury to force the piston and rod. . . . 
outwardly of the cylinder and to release ther ? 

5. A delayed-arming fuse for projectiles 
said detent from engagement with the piston. ...' . 

cylinder, liquid contained...therein, a piston . 

piston rod to force the piston downward in the cylinder, a percussion pin, a detent engaging 
of the piston rod, but arranged to be disengaged 
from the detent when the detent is swung out 
Wardly through centrifugal force, and a Vane or 
impeller disposed substantially radially within 
the cylinder, fixed thereto, and surrounded by 
the fluid, for the purpose of imparting rotary 
motion to the fluid when the fuse is rotated, 
thus building up hydrostatic pressure due to. 

60. 
a timing pin, a detent engaging the timingpin 
and the piston rod and arranged to be released 
therefrom by centrifugal force when the piston't 

centrifugal force to act upon the piston and 
cause it to move outwardly, disengaging the de 
tenti; the said vane . or " impeller ºbeing : SO prO= 
portioned as to impart to... the fluid sufficient 
hydrostatic pressure due to centrifugal force to 
raise the piston and piston rod and release the 
detent at the end of a given period after the 
fuse has been caused to rotate at a predeter 
mined rate. - . . . 

pressure in the liquid due to centrifugal force 
70 

the percussion pin and the piston rod and ar- . . 
ranged to be released therefrom by centrifugal, 
force when the piston has been moved upwardly; 

has descended a predetermined distance in the. 
cylinder; means fixed within the cylinder to . 
cause rotation of the liquid when the fuse and 
cylinder are rotated, thus creating hydrostatic. 

for the purpose of lifting the piston against the 
counteracting pressure applied by the Spring, 
and means to permit the escape of the liquid 
from the cylinder at a predetermined rate to 
allow the spring to force the piston downward. . . . 

75 HENRY w. SPOONER. 

  

  

  


