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5 Clais.

'I'his invention relates to fuses for ‘anti-air-

craft projectiles, and particularly to that type
of projectile known as the delayed-arming; self-
exploding shell, whetein 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 fow.

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-
ures,

Fig, 1is 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;

sPig. 3 isa view taken on the line 3--3 in Fig, 2,
showing some parts in section and others in ele-
va.tion, :

* Fig. 4 is a sectional view taken on the line 4—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
axially to receive the threaded shank of cylinder
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base 4, which projects upward from bhase 3 and
is snugly fitted to :cylinder §, the lower end of
which is pressed down against a flange or shoul-
der extending outwardly from cylinder base 4.
The bore of cylinder ‘B 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 assembly, as pis-
ton § 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 §. is made of:
slightly elastic material such as cellulose acetate:
The upper portion of piston 6 is formed. into.
g round shank -1, 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
upper 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 Hf in a flanged member {0, with corre-
sponding flanges 10’ and 10’’, and having also
two diametrically opposed flanges 12 and 13, dis-
posed at right angles to flanges {8’ and 1§'’.
Flanges 12 and 13 are drilled to form guides for
two firing pins, 14 and 15 respectively; firing: pin
{4 being the percussion pin, and firing pin 15 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 8, in alighment with the
guide holes in flanges 12 and i3 so that the firing
rins are parallel with each other and to the axis
of the fuse, as: well as being equidistant there-
from, - Threaded into flanged member 10 is a
round ‘tubular bushing (6, concentric with the
axis of the fuse. The upper cylindrical surface
of bushing 16 acts as a guide for the lower end
of a cup-shaped percussion piston 17, the upper
end of which is guided in a cylindrical hole pro-.
vided therefor in housing 2. Piston 17 in turn
acts as a guide for g bushing 18, which is con-
centrically mounted on the upper end of hollow
piston rod 8, which is thus maintained in con-.
centric axial alighment with the fuse body, A
helical extension spring 19 is secured at its lower
end to bushing 18 by means of g 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 19
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
movmg downward by a detent 21, provided with;
a’ lug ;2{’ extending into p1ston rod. or tube 8
through a notch 22 shown in Fig. 5 and indicated



2
by dotted lines in Figs. 2 and 6. Detent 21 is
partly enclosed in a recess in cylinder head 8
and rotatably pivoted on a pin 23 projecting from
the cylinder head. 'The extending lug 2i’ of
detent 21 is provided on its upper side with an
arc-shaped notchi, 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 21 extends be-

yond the periphery of cylinder head 8 ‘and under -

a flanged portion (4’ of percussion pin H4, thus
preventing downward movement of the pereus-
sion pin as long as the notch in' Wig 21’ i eh-
gaged by the piston rod. The upper end of per-
cussion pin {4 is provided with a dog 26, which
for :c6nvenience ‘of . construction ‘is % .separate’
part:having .4 hole into which the pin isisnugly
fitted. Dog 24 extends on one side tewsrd bish-
idg 16 and has. an are-shaped recess that surs:
rounds bushing 16 sufficiently to prevent the dog
from rotating out of the path of.pereussion pist
tén A1, which must exngase dog 24 when it de<
cends. ‘

Titming pin' 15.is also provided: with a Tahged
portion 15, and is nopwmally Held in:the position:
showr by means of a detent 25, which is partly
enclosed in'a recess in’ cylinder head 8 and rotut-
ably pivoted on apin‘28 projecting from:the-cylin=
der head. Detent 25 extehds’ beyond the ipe-
riphery of cylinder head 9 and ‘a portion of itd
outer end is récesséd to engage the flange 18 of
timing pin {5, thus préventing the .pin from’
déscending as long as detent 25 rémains in the
positioh shown in solid lines:in Fig, 2: A lug 25
integral with detent 25 extends toward the axis
of the fuse and enters a longitudinal slot 27
in:piston réd 8, this slot having @ $traight vertical
face 27’ formed by the wdll .of tube 8, and:ter-
minating in a noteh 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 185 is: ftted:
irito a ‘hole provided therefor in coupling 28; and-
another hole in this coupling engages the.enyg:Of
a helical compression' spring .39, which is held-
under 'predetermiried compression in:a cylindriedl
space provided therefor in housirig' 2; the upper:
convolutionn .of spring 30 .abutting arainst a
shoulder formed by enlargihg the bore:of housing’
2-at that point. Thus spring 30 exerts-a contini-
ous downward pressure on:timing pih- 15; which-
isprevented from descending by the detent 25 .

A thin sedling disc '3l i$§ engaged by an annildr
groove at the hose of the fuse;. and serves to keep-
out dust or.foreigh mitter which might ithpair.
the action of the fuse;and at the same tirie serves:
a purpose which will be explained hereinafter:
Two or imore radial holes 32, blaced in.pairs
diametrically opposite each other to preserve-bals
ance! are provided in the thicker:part of:Housing
2; and serve as impellers to expel part of the:gir
in the lower portion of' the: fuse after the!pro-
jeetile has been fired from the gin and-is rotat-
ing rapidly. Holes 32 also serve as & meang:for
engaging a spanner. fe tighten-the thread fasten-
ing the fuse to the shell: . ] P

Immediately . below the .firing pins vl@a;;q - i5
are primers 33; 33’ located in.. holes. provided
therefor in base 3, and below the primers: are
detonators 34 in the same holes.

Contained in cylindei 5 between its base §-and:

piston 6is a predetermihed quantity ‘of :mereury
38!which niearly fills the space thus provided, ledvs

ifig:a small space for air. When the shell iy fired-

the rifling ih the gun. caiisks it to rotate gt high-

velgeity, but the iilertis of'thé mercury would-
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_cylinder 5 and the bottom of groove 40.

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
89 securely fixed in a..groove 40, which is ma- -
chined in base 4 in suéh 3 manner dsitd provide
a small aperture 41 between the lower edge of ‘
‘The
surface tension of the mercury normally prevents

it from ‘entering this groove, but as soon as suffi-

-clent centrifugal force has been built up by the
rapid rotation ‘of the mercury caused by impeller
39, the merbury ‘enters groove 80 and beging to
escape through aperture 41. At the same time
the meércury takes the form of a hollow cylinder
and ity pressure is: exerted ubward iagainst pistbn
6. . Agsodn:as: sufficient pressurezhias: been thus
bl up to ovércome: thé: downward pressimerdn
piston 6“ekerted by sprihg {9, Pistoh 6: risodHafntid
it'strikeseylinder héad:9.:. Thismovement isismifis
cient 46* disengage: the iwall'of: pistonrrod 8/ from
the notich in Tag 247 .of detent: 245 Which) Belng
thus freed, is acted upon by centrifugal:force:arid
caused to rotate into the position showninidotted
lines- in Fig. 2; wheve it is:no longer sinterpdsed
to mrevent downward-movement-of percussion:pin
(4. The fuse isméwarmed; and'ready +6.detonate
the: shell if 'it-strikes ai target: .Itris highlyodex
sirable. that the fuse: be- ribt-only: “boressafer=t
incapable of exploding the shellin the boreof thy
gun—but: that it should:.also- travel:a! hundréd
yards: or thereabouts-before arming.: Thisdrters
val inay be'predetermined by providihg!aiptoper
relationship-between theé-speed: of: rotation of the
shell;-the dimensions of cylindei 5;:the-tension
on’spring 19 and-thé length:and: height' of dme
peller 39. R TR S S SR LI
After the:action. deséribed: iti: the! foregoing
parégraph. callses the fuse to' afmm, the shelllcons
tinues in' flight and’the air in ke spacelinside
the fuse and below percussion piston 17 isrgrad=
ually exhausted dand-reducediin: pressures Ifsthe
shell strikes-its target; disc:81-at:the:nose of the
fuse is instantly: crushed!in-andstrikes jpiston/43;
forcing; it -downward:againist:dog 28 which iritturh
forces, percussion: pini:14-into the primer 33;whieh
explodes.the detonator: 3¢.. Thiy actiondsiactel
erated -by:the:admission; of;:air:into: théspate
ahove percudsion’ piston 17, as; tHe-differentialit
ait pressure :ahove:and:-below::thepistonsacty
upon-its‘effective’ area; to foree-it-downward: ¢
If the shell. thisses:itsitarget, [dt continues ups
ward, but: duringt . its flishtr mereury segcafes
through -orifice $1;: gradually idiminishing:inivols
ume and correspondingly decreasing the upward:
preéssurei on-piston 6; :‘which pressureids this over-
come by the downward pressure-om: the pistom
caused by spring- 19;- causing: the:piston sangiits
rod to descend. Thus lug 25’ of {detiéhtu25-is.
cdaused to traverse the rslot::21) in-pistoh troda8,
but- the detent: is-held-in fixed: position against:
rotation as long as lug 25 Dears againstoihe
side wall 21’ of the slot: When :the ‘pistom Has
descended to the bottom or near the bottom ofthe!
cylinder; lug: 28, passes: beyond; thesrestrajriihe
side wall 27’ and-enters thenenlarged:nétchi28,
which interposes no :further-impédiment tortie:
rotation -of -deterit 23, and,:beihg! thuk Fredio
turn, the detent is acted upon by centrifiigal forca:
and causéd o assume theé’ position: shoWn:in
dotted. lnes .in: Fig. ;2,. where' it!no; lohiger vies!
strains-timine’ pin 45 agaihstdowhWward-ritoves
ment. - Préssure-of spring:30-againstrthe timingt
nin now forces it downward:into primer:33’; caugw
R

ing-detonation -as.described above;:

moaiyt




2,331 683 .-

‘While I have descnbed my mvention in. mmute :

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, @~

variety of similar devices could be designed by
those skilled in the art without departing from
the spirit of the: mventlon as .embodied in the
following claims.

What I claim is?

1. A delayed-arming percussmn fuse for self

exploding projectiles, consisting of a cylmder'
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 gxially
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.nRormally re-
strained by the primary detent but free to move -
against the said primer: afterthe: detent has -

been disengaged from the piston rod and swung,

by centrifugal force acting thereon, out of the.

5

" der, and-further adapted to: be operated by cen- ' LA §

10

» 15

. “concentrically -held, ‘within “thé. fuse; mercury-: .
_.within the cylinder, a p1ston within the cylinder :.
‘and confining the mercury; & piston rod attached R

- to the: piston; a detent engaging, the’ piston rod- .

~rod; a spring acting upon the piston ‘to force it . . S

3. A fuse for pro;«ectﬂes compnsmg a cyhnder:

and being engaged thereby, the said detent being 7
adapted- to  restrain the p1ston flom moving =
‘downwardly toward the head end ‘of ‘the" cylm-

trifugal force to: disengage’ 1t from the: plston-

‘downwardly when the said: detent has been dis-
engaged  from the piston rod; an orlﬁce per-
mitting- dlscharge of the mercury, from the cyhn—

der, a'primer, a ﬁrmg pm adjacent.to the: primer -

_ and restrained by the said detent until the de~ -

. -against the’ brimer. when the fuse str1kes a tars

20

path of the primary percussion pin; a plunger

arranged to depress the primary percussion pin
against its associated primer; a secondary primer

and a secondary firing pin adjacent thereto; a-

‘when the fuse and cyllnder .ave revolved; ‘thius -

tent has been - dlsengaged f1om ‘the piston” “rod, S
means to. ;cause the ﬁlmg pin, to° be: depressed

get, and means -to-cause’ the. mercury.to rotate

building. up hydrostatm pressure in ‘the mercury B
due to centrlfugal force and- causing the mer-:i i
cury ‘to- lift the plston ‘and, release the aid de= "
tent. - vt e
4, A fuse for prOJectlles compmsmg a cylmder R
concentrically. held ‘within: the fuse, mereury . -
within the-cylinder, a pxston within- the cylinder- -
and conﬁnmg the' mereury, a.. plston rod - at-

‘tached to the piston, a deétent-engaging the pis= .. -

ton rod in such a. manner-as snrnultaneously to s

. 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.emergeé from the slot-at
a predetermined point in the travel of the said

‘piston rod and 51mu1taneous1y to swing . out of -

the path of the secondary firing pin, and means
to depress-the said ﬁrmg pm agamst the sec—
ondary primer.

2. A delayed- armmg fuse for projectiles com-

prising a cylinder mounted axially within the
fuse, fluid contained. in the cylmder & -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 notch in 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

end of ‘the cylinder or movement: of the detent .
away from the piston rod until the piston rod . *:
has been moved-in the’ direction oppos1te to the
head end of the cylinder, the said detent being -
further: adapted. to be~ operated oy centruugal_‘

* force to ‘disengage ‘it from the piston rod; - a i T

40

- to ‘depress. the  firing p1n agalnst the pnmer

45

‘primer, & firing. pin adjacent te-the primer and

restrained by the said detént. until: 'the .detent-
has been dlsengaged from ‘the’ plston ‘Fod; means

when the fuse strikes & target; and means o ==
cause the mercury to: rotate when the fuse and FREa
cylinder .are 1evolved thus building up hydro-::. :
static.-pressure ~due “to centrifiigal’ force and -~ iU
causing the mercury to force the piston and rod '+ .=
outwardly of- the cylinder and. to release the. :

- said detent from engagement Wlth the plsto By :

50

: the self-explodmg type, comprlsmg a concentrlc’ ‘

56

- piston ‘rod to-force the piston downward in-the

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,
© & timing pin; a détent ‘engaging the timing: pm_
. and the plston rod and arranged to be released
“therefrom - by centrifugal force when the plston‘ i

centrifugal force to .act upon. the piston and *

cause it to move outwardly, disengaging the de=
tent; the said vane or impeller being.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

; alloW the sprmg to force the plston downward

B

; »supenmposed on: the: liquid, ‘& plston rod at--

~and means to permit  the:- escape ‘of ‘the 11qu1d -

rod

Av delayed armmg fuse for pro_]ectlles
cylinder, “liquid: "contained. :therein, g plston;_t»
‘tached to the piston, a-spring. acting  upon the

cylinder, & percussionpin, & detent engaging:;

‘the percussicn pin and- the piston rod and .ars i

ranged to be released therefrom by centrlfugal, »
force when the plston has been moved upvvardly,. ;

has descended a predetermmed distance in the.
cylinder; “means fixed within- the cylinder o -
cause rotation of the liquid when ‘the. fuse and: -
cyhnder are .rotated,  thus cleatlng hydrostatlc

for the purpose of- lifting the: ‘piston against:the
counteractmg pressure - applied by the spring,. *

from - the “cylinder at a predetermmed rate to‘ o

R HENRYW SPOONER



