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| “?'To all whmn @t may concern:

Be it known that I, Davin.J. Cm'_m RIGHT,

‘;_a citizen . of. the Umted States, residing at
- Dorchester,. Boston, in the county of . Suf-

“folk, State of M{ﬁbachuaetta have invented

- a certain new and useful Illlpl ovement in

. Safety. Percussion-Fuses for Projectiles, of.
_thh the following .is a specification, ref-

- ence being had thel eln tu the aee ()111pauymﬂf
. . 10’ |

r_dr;muwﬁ o |
. .The general (lb]CCt of thc uwmtmn 1S t0
-..pruduc a salety percussion. fuse of im-

proved construction, - self-acting and Sensi-

. tive,. abselutely eﬂ’ectwe when it is to: op-
15

erate. to ignite the bursting charge of an

. exploswa pm]ectﬂe, and yet per fectly secure

- against accidental or premature dlscharo'e'
during transportation or handling.

30

-One feature of 1mprovement consists in a

.,ﬁrmg—-pm or.point. which is independent of
‘the momentum-piece or: device, known as a |

hammer or plunger, or other actuatmg_
.. means. . -

Another feature of 1mproveme11t 1S an 1m-

_prmre.d safety-device or guard operating ef-
Tfectively to maintain the fuse. normally in.

an “unarmed ” state, so that 1t cannot acei-

_Identally become dlschawed In consequence.
of jars or shocks; or owuer like causes, and

acting automatically during the flight of the

. _pm]ectﬂe to which the fuse is applled to
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‘arm” the said fuse. . .
. Another feature of. 1mprovement consists

in rendermg the firtng-pin or point and the
support for the percussmn—cap or.primer rel-

atively movable in' transverse direction, and

. 1In prmrldmg means adapted to support one
.. of the said parts normally out of line with
‘the other, and for causing  the same -to be
moved mto line with the latter in position

~ to enable the detonation of: the percussmn-

Y.

_cap or primer to be effected. - o
These and ether features of. 1mpr0vement |

will be fully explained with reference to the
accompflnymg drawings, in-which latter,—

Figure 1 shows in. lonmtudmal sectlon a

o .safety percussion device contfunmﬁ the.1n-

50

vention 1n one form of embodlment the

firing-pin: or point, and. the actuatmfr or-

motor devices therefor, bemﬂ* replesented as

locked in the “ unarmed ” condition. - Fig. 2.
18 4. VIeW, vertical cross-section on the

plnne that is indicated by the dotted line
22 111 Fign 1, 100ng in the direction indi-
cated by the arrows at the ends of the said
line. Fw 3 is a view similar to Fig. 1,

| the.
~t11e1r contra@ted condition.

rshowmg the huno'—pm or pomt unloched '

the fuse being in ¢ T econdition. Fi 10,

. d]. 1nec

1 15 a view &mu]{u to I*m 2, bll()Wlllﬂ the-
safety-devige in the 1)0.511}1011 1in Whl(,h it 18
represented m Fig. 3.
elevation of the fuue lookmfr at the forward
‘end thereof. . Fig. 5 shqw's m. longitudinal
. vertical section the mechanism sectmn of the
casing detached.
-nal vertical section. the partition disk ¢ de-
._tached

cal section- the magazine %eotl(m of the cas-
ing: detached.

Fig. 42 1s a semi- end-

Fig. 6 shows 1n longitudi-

Fig. 7 shows in longitudinal verti-

Bw' 8 shows in vertical sec-
tion the disk. which is employed to close the

-outer or jorward end of the magazine sec-
tion: Fig. 9 shows in lenmtudmal vertical
‘section the plunger

X “_ﬁ'ltudmal vertical section the hammer.

10 shows in lon-

Iig.
11 shows 1n lqmmtudmal T."ertmal section the

Fig.

g, 12 ShOWS in longitudinal
shows detached
split or di-
viding ring which is emiployed for holdmcr
parts of the safety-device or guard in
Fg. 14 is a
view in longitudinal -vertical qedlon of a
fuse having the firing-pin and Safety—dewce

thereof similar to the fuse of Figs. 1 to 13,
Q, dlﬂ'erent form of achmtmﬂ'-

but having
means for the firing-pin or point. Fig. 15
1s a view showing 1n elevation detqched the

actuating device or plunger of Fig. 14. Fig.
.16 c,hows 1n longitucinal ver tmal section a

fuse ‘in which the firing-pin or point is at-
tached to a momentum-device, the said fuse

contalning - also a modified construction of
mfety—dewce or guard, and the parts being

N unarmed condltmn -Fig. 17 1s a view in
vertical transverse seetion on the line 17—17

-of Fig. 16, looking in the direction indicated
by the arrows at the ends -of  the said line.

Fig. 18 1s a Vlew stmilar to Fig. 16, but
show nﬂ the fuse in armed- condltwn Fw

1915 a view similar to Fig. 17, with the p‘u‘ts'

in the position of Tig. 18 Flﬂ' 20 shows 1n
longltudmal vertical section a phmger hav-

ing connected ther ewith a centrifugal sqfetv-_
:devxce carrying the firing-pin or. pomt |
21 1s a view: of the eonstruction shown 1n.
Fig. 20,.looking from the right- hand side
‘1n the latter ﬁg’ure, the . p'lrtq hemfr n un-
i armed, condition. ‘Kig. 22 1s a view similar

Fig.

60

65

75

firing-pin or pomt and the spring and lock-
‘ing-ring which are applied in connection

,theleW1t11, the parts being separated from
| one another. -
transverse section the body of the safety-
,dewce or guard. TFig. 13
-and 1n expnnded cond1t10n the s
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to Fig. 21 showing the parts in armed con-
tition. Ifig. 23 is a partial view on the order
of Fig. 1, showing the safety-device of Figs.

20 to 22 in position within the casing of a
fuse.
partition or primer disk of Fig. 23.

I will describe, first, the embodiment of

the invention which is represented in Figs.

1 to 13. '

The casing of the fuse, in its entirety, is
designated o in Figs. 1 to 13. The said cas-
ing, which may vary in form and construc-
tion in practice to meet different require-
ments, 1§ shown as cylindrical and screw-
throaded exteriorly to adapt the same to be
screwed into a projectile. It also 1s shown
formed with recesses a’, ¢’, in the exterior
of the head-end thereof for the reception of
projections upon a suitable tool which may

be used for rotating the fuse in order to |
pro-

screw it into or out of its place in the
jectile, Other provisions for enabling the
fuse to be conveniently connected with a
projectile or disconnected therefrom may be
adopted, as preferred. The casing is tubu-
lar to receive and contain within its interior
the percussion-cap or primer b, the means
for exploding or detonating the latter, and
also when desired, a detonating charge of
owder to serve in exploding the bursting
charge of the projectile with which the fuse
1s used. The said detonating charge of
powder 1s provided when the fuse is used in
connection with a projectile of one of the
larger calibers, and is omitted in the case

- of use in connection with a projectile of

40
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minor caliber. | -

- While the casing may consist, essentially,
of a shell of fixed length varying in length
according as the detonating charge of pow-

" der is or is not employed I deem it prefer-

able to form the casing in two different

sections, as shown, and to make provision

for enabling them conveniently to be secured
together, when 1t 1s desired to use them in
conjunction with each other, and also to be

separated whenever required when so used.

Thus, in the figures referred to, the casing
comprises a main section,.a?, shown sepa-
rately in Fig. 5, which contains the percus-
sion-cap or primer and the means for ex-
ploding or detonating the latter, and which
for this reason I term the mechanism section
by way of distinction, and a second section
a®, I'igs. 1, 3 and 7, which is adapted to re-
cetve and contain the detonating charge of

powder, and which for convenience I term

the magazine section; and the said two sec-

tlons are joined together in a separable man--
ier by being caused, respectively, to enter.

mto screw - threaded engagement with the
cdisk ¢, I'igs. 1, 3 and 6. The said disk ¢ is
shown in IFigs. 1 and 3 as fitting within the
proximate ends of the two sections a2, a2,
and has a screw-threaded periphery which

Fig. 24 shows in rear elevation the

935,188

1S engage& with internal threads with which
the sald ends of the sections are formed.

The disk ¢ is shown formed with recesses
¢’y ¢/, to recelve projections on a suitable

tool by means of which,the operation of 70

screwing the disk into the section' ¢’ may be
 facilitated. The separable two-part con-
| struction of the casing is of advantage, in- -

asmuch as 1t provides for the ready discon-
nection and removal of the magazine sec-
tion, whereby it is rendered possible to ex-
amine the percussion-cap or primer and op-
erative devices or mechanism without dan-

75

ger, and it also is rendered possible without

danger to supply the fuse' with a fresh

charge of powder in good condition in case
of deterioration of the powder that is con-

tained in the said magazine section. Pow-

der is liable to deteriorate in time. In the
case of the usual forms of fuses it is not safe

to remove the powder. thérefrom, and con-

80

85

sequently the fuse as a whole must be thrown
away in the event of deterioration of the

powder, whereas in the case of the described
construction only the section which con-

90

tains the powder need be replaced by a fresh
one. A disk, sugh as is employed in prac- -

tice for closing the outer end of the maga-
zine section o is shown at o, Figs. 1, 3 ahd 8.

The disk ¢ substantially closes the end of

95

the chamber of the mechanism section, and .

when the magazine section is applied, as in

Figs. 1 and 3, the said disk ¢ constitutes a

partition between the mechanism chamber

and the chamber for the powder. - It is

thereof which is turned toward the chamber
contaiing’ the firing-pin or point and its

operating devices or mechanism, as shown

most clearly 1 Ifig. 6. The percussion-cap
or primer b 1s received within the said pocket
or seat, and from the latter a hole ¢* ex-
tends outward through the disk for the pas-
sage of the flame which is produced by the
detonation of the said percussion-cap or
primer. S '

A firmg-pin or point 1s shown at e. In
percussion fuses in which a movable firing-
pin or point i1s employed it is customaryat.
the present time to attach the firing-pin
or pomnt to a heavy movable piece or plunger,
or to form the same as a portion of such
plunger, the mass of the plunger acting,|in

consequence of 1its 1nertia and of the mo-

mentum which it acquires during the flight
of the projectile to which the fuse is ap-

-plied, to cause the firing-piu or point to

detonate the cap or primer when the flight

10(__1*

| formed with a pocket or seat ¢** at the side

105
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of the projectile 1s suddenly checked. The _
firing-pin or point e is a separate or inde- 125

pendent piece or part, as shown by Ifigs. 1,
3 and 11, and 1s not attached to a plunger
or Tormed as a portion thereotf.

In connection with the firing-pin or point

a safety-device or guard is-employed, which- 130
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1s cap able of occupymtr dlﬂ?erellt posﬁmne
1 one of which the firing-pin or point is.
~ prevented from operatmg to detonate the

~ percussion-cap or primer, the fuse being then. |
In its unarmed cendltlon while 111 another |
of the said p051t10ns the ﬁlll’lﬂ" -pin 1S ren- |

1t 1s less 1n. digmeter than' the sald chamber

- dered ca%able of -acting at the | proper. time,
‘the fuse being then in its armed condition.
In Figs. 1 to 13 the safety-device or guard

‘10./ coustitutes a‘carrier for the fumgj-»pm o1

15

20

. l_25

30

) 35

. of the firing-pin or pomt
sition the enlarged head e’ of the ﬁlmn-,
pin or point pm]e,cts from the rear 81de_
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{)omt in whmh the-latter is mounted, and
7y which it is supported ad]acent the dlsk
¢. The said safety-device or guard f is
- formed with a hole through the budv there-
of, within which hole the firing-pin or point.

1S placed and is intended to have capacity .

for movement lengthwise. At the side of
the emety-dwme or guard which is next the
disk ¢, as at f, “the hole corresponds in

diameter with the forward portion of the

~stem of the firing-pin or; point, while the

1emamder of the sald, hole 1s enlarged to .
Whlch recelves the en-. |

form a chamber f?

“larged and elongeted cylmdrmal head ¢’ of

the firing-pin or point. The said eylmdrleel |

head mukes elldmo Ieentact with the wall

of the said ehdmber 72, and the ﬁrmn-pm or
‘point is thereby 5teed1ed and ﬂulded in 1ts

- movements.” A spiral spring g, Iigs. 1, 38

and 11, actmg expansively against one. sule.

of the head ¢’, operates W1t11 a tendency to |

move the firing-pin .or point endwise 1n’ a
dlI‘eCtIOIl away from the percussion-cap or
primer b, so as to. withdraw within the
safety- devwe or’ ﬂuard J the end thereof

- which 1S mtended to strike ag ainst the said

percussion-cap or primer, and thereby sheath
- the said end. This 1s the normal position
In the said po-

_of the safety-device or guard into the mech-
anism section.
" posed to the action of the device, herein-
after described, which is irtended by its
‘engagement therew1th to drive the firing-
- pin or point endwise to carry. its acting end

.against the percussion- eap Or primer Z) for

‘the purpose of detonating the latter. _
- For the actuation of “the firing-pin or
point ¢ to caude the same to detonate the per-
CUSS1ON - cap or primer, two movable parts
or members % and ¢ are employed within
the ‘mechanism chamber.

or wall of the SMd chamber, and } 1s 1n shd-

1ng contact therewith. Tt s shown as of cy-

lmdmeal form and eerre%ponds substantially
in dianeter with the diameter of the dnmber -
so that it cannot move trm}evereely therein
and can only move lentrltudmally Its for-
‘ward end A’ is intended to act against the ex-
poeed end of the head ¢’ of the firi ing-pin or
point ¢ for the purpose of communicating a

forward movement to the said ﬁunw—pm or

1 pomt

3

Y

“the mechanism chamber between the closed

ber Z.
ng lenoltudmall
.l)er at the predetermmed time.

Like the latter it .is capable of mov-

of the meeh anism: cham-
-In addition,

in order that it may thereby be permitted to
move transversely within the chamber. The
incmber 2 1s constructed and combined with
“the member % in a manner which causes the

nally within the casing when the member 4
‘moves elther lonn'ltudma,lly or transversely
within, the mechanism chamber.  In Figs. 1,
3. 9 and ‘10, in order to enable transverse
‘movement. of member ¢ to be converted into
longitudinal movement of. membeI /i, the

a projecting cone 4’, and the proximate end
of the member 7 is formed . with a conical
eevlty 1? 1nto Whlch the. said. prt)]ectnag cone
¢’ of the member ¢ enters. and which’1t fits.
| The rear end of the member ¢ is formed with
4 conical: cavity 2, which receives a cen-
trally -located conical projéction a* with
which the rear end-wall of the mechanism

Thereby the said head is ex- |

The member 7
fits peripherally against the interior surface

chamber is furnished. = The action of the ac-
tuating devices or mechanism as thus far re-
ferred to is as follows: It being assumed
that the fuse is caused to. become properly
‘armed during. the flight of the projectile to
which the fuse 1S apphed 1f now the said
projectile strikes endwise in its flight, the
members 4 and 7 will, by their chmred no-
mentum move fOIW‘LI'd within the mechan-

the member 2, by acting against the head ¢

of the ﬁrmfr-pm Or pomt e, will. drive the
latter lengthwise toward the percussion-cap
or primer.  Should the projectile strike
sidewise, or with a glancing blow, the shock.
will cause the member ¢ to niove transversely
within the mechanism. chambe1
movement of member 7 tmnsversel
tha,t the pressure of the surface of the cone

2" against the surface of the conical cavity A*

in the member % will cause the said member
/. to Dbe -driven longitudinally within the
ﬁrmﬂ*-pm or point, The engagement of the_
fixed cone ! within the eomeal cavity
the rear end of the member ¢ will operate.
‘with a tendency to restrain somewhat the
rear end of the member %

rear end of the said chamber and the mem-

| ferwald end of the membel 2 1s. formed Wlth |

1sm chamber. of the fuse and through the-
combined momentum of the two members'

A result of
will be.

mechanism chamber so as to operate the

® at

from. transverse

“The member 4 oceup1es a position in

0

75

member. & to be moved forward loncrltudl- |

80

85

90

95
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movement, so that the member z will in a

measure swing or turn with reference to the
cone ¢* as in effect upon a pivotal connection
with. the rear end of the casmg, thereby in-
creasing the effect of the cone ¢’ in pressing

| :forward the member A within the mechan-

ism chamber.. The rear end of the member
¢ will also tend to move transversely, by

: ehppmu upon the cone a*, and when the said

125

130
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\rear end thus shifts transversely the action ] the safety-device or guard has become ex-

of the surface of the said cone against the | p

surface of the conical cavity ¢* will operate .| unlock the firing-pin or point it may be pre-

- to cause the member ¢ to move bodily for-

~ firing - pin or point.

10

15

ward 1 the direction of its length, thereby
inereasing the extent of the movement which
is transmitted to the member % and to the
For convenience of
designation, 1 term the member 2 a ham-
mer, and the member 7 a plunger.

The safety-device or guard f is vohstruct-
ed to hold the firing-pin or point ¢ normally
locked m its retracted posttion agaiust all
tendency to be driven forward through the

action of the hammer 7 and plunger 2, us in

- consequence of shocks or movements com-

20
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municated in handling or transportation,
and in firing the gun from which is dis-
charged the projectile to which the fuse is
applied. The said safety-device or guard is
constructed, also, to be operated by the cen-
trifugal force which is generated by the ro-
tattion of the projectile during the flight
of the latter, so as to unlock the firing-pin
or point and thereby leave the latter free to
be actuated by -the hammer and plunger.
Thus 1t 1s furnished with a locking member
f%, which is movable relative to the main
portion or body of the guard, the said lock-
ing member having an inwardly projecting
detent-hip or flange f* which works within
a slot f° that is made through the wall of the
body of the guard at one side of the latter,
the said slot opening into the chamber {2,
as shown. When the locking member f3 is
closed against the body of the guard, the de-

tent ip or flange f* projects within the

chamber f? into its locking position, as in
Fig. 1. The locking member # is held with
yielding force in its inner or locking posi-
tion which is represented in Figs. 1 and 2,
through the action of a spring » consisting
of a strip of elastic material bent into the
shape of a transversely split or divided ring.
The said spring clasps the body of the safety-
device or guard and its locking meiber, and
1$ scated 11 grooves »” in the exterior por-
tions of the said parts. By the tendency of

the split or divided ring % to contract, the

locking member and body of the safety-
device or guard are drawn together, and
thereby the locking member is held in the
locking position. In the outer position of
the said locking member, represented in
Figs. 3 and 4, which it is caused to take by
the action of centrifugal force, the detent lip
or flange f* is withdrawn so as to unlock the
firing-pin or point and leave it free to be
actuated by means of.the he- 1mer and plun-
cer, . - -

[Inder the influence of centrifugal force
the safety-device or guard expands against
the tension of the spht ring » until its oppo-
site portions make contact with the interior
surface of the casing. In order that after

!

anded in the flight of the projectile so as to

vénted from closing again into the locking
yosition before the firing-pin or point has
eeil caused to act against the percussion-cap
or primer, I provide a latch for holding the
safety-device or guard in the expanded or
unlocking position thereof. -To this end, in
connection with the firing-pin or point ¢ and
the locking member 72 of the safety-device or
guard there is employed a small ring m,
Figs. 1, 3 and 11, the said ring being con-
tained within the chamber /2 of the guard

and being concentric with the firing-pin or

point e, which passes through the central
opening of the ring and fits such opening.
The spring ¢ is compressed between the said
ring s and the head ¢ of the firing-pin or
point, the said head being formed with a
flange which projects outside the spring ¢
toward the ring m. In the unarmed condi-
tioh of the fuse which is represented in Fig.
1, in which the locking member f* of the
safety-device or guard is closed against the
body of the safety-device or guard, with its
detent Lip or flange f* projecting into the
chamber f2, the ring m occupies'a position
between the said detent lip or flange and the
flange of the head ¢’ of the firing-pin or
point, the spring ¢ being compressed within
the space inside the flange of the head. The
detent lip or flange f* in this position pre-
vents forward movement of the ring m; the
latter in turn by its engagement with the
flange of the head ¢’ prevents the firing-pin
or point from being moved forward. Con-
sequently, the firing-pin or point is held
positively in ifs retracted position, with the
acting end of the firing-pin or point sheathed

70
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90
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105

within the safety-device or guard. Out-

ward movement of the locking member f3
suflicient to withdraw the detent lip or flange
f* from in front of the ring m will permit
the said ring m to be pushed forward by the
spring g, as the latter expands, into the posi-
tion 1n which it i1s represented in IMig. 3.
This release of the ring m will also release
the firing-pin or point from all restraint
other than that of the spring ¢, and renders
it capable of being driven forward by the
action of the hammer A and plunger ¢ when
the projectile strikes in its flight. In the
position of the parts which is represented
in Kig. 3, the fuse i1s armed. The members
of the safety-device or guard having as-
sumed their expanded condition, and the

110

115

120

firing-pin or point having been thereby un-

locked, the ring m is moved by the spring ¢
as' the latter expands, into line with the
detent-lip or flange /* of the locking member
7%, as shown in Fig. 3. This prevents acci-
dental return of the movable locking-men-
ber 72 to its locking position. It will be per-
ceived that the ring m serves threc pur-

125
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‘poses. It acts as a guide for the firing-pin,| plunger. ¢
- or point. - In the position of the parts which

18 represented in Fig. 1 it cobperates with-
the detent-lip or flange f* in locking the
firing-pin or point against forward move-
ment. In the position of the parts which is

represerited in Fig. 3 it engages with the
detent-lip or flange.f* to lock or latch the

movable locking member #2 of the controller |

or guard 1n 1ts expanded position, and there-

by prevents the firing-pin or point from

accidentally becoming locked against move-

- ment under the action of the hammer and

plunger. | | 3 -
At one side of the center of the firing pin

or point the eéxterior of the body of the

- safety-device or guard is formed as a seg-

95

sald firing-pin or -point. At the opposite

side of the center of the firing-pin or point.
the body ot the safety-device or guard 1s re-
duced diametrically, and to this reduced por-

tion of the said body the movable locking-

member 1s applied, the exterior of the said

locking member having the same curvature

~ as that of the opposite portion of the body.

In the expanded condition of the safety ‘de-
vice-or guard which 1s represented in Fig. 3

1t fills the portion of the mechanism chamber

within which 1t is located, and the firing-pin
or point 1s brought to and held at the cen-
ter of the said chamber in line with the per-

~cussion-cap or.primer b. In the contracted

condition of the safety-device or guard it

does not fill the said chamber, and is capable

of movement transversely within the same.

In. this condition thereof the radial meas-

 urements at the side of the same to which

40

the movable locking member is applied are
less than those of the chamber, and conse-

quently if this side of the contracted safety-

device or guard rests against the inner sur-

- face of the wall of the casing the firing-pin

th
|

or point will occupy an eccentric or off-

=7 center position, out of line with the percus-

- slon-cap or prjmer, as shown in Figs. 1 and

.50

2. In this manner the chances of detona-
tion of the percussion-cap or primer in an
accldental manner are greatly diminished,

-since the contracted safety-device or guard

- is quite likely to assume the off-center posi-

. 05

- tion in which it is represented in Figs. 1
" cand 2. ' "

- In the unarmed condition of the fuse
which 1s represented 1n Ifigs. 1 and 2, the

safety-device or guard occupies a position

~ with the foirward side thereof in contact

60
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with the disk ¢, while at the other side of

the safety-device or guard the end of the
head ¢’ of the firing-pin or point ¢ makes

contact with the forward end of the hammer

ii. Through the engagement of the head ¢’

with the hammer the latter is held firmly

111 contact at its rear end with the forward

the rear end of the mechanism chamber.

With the parts thus held together, the cones
and conical cavities which are located at the
opposite ends of the plunger interact to hold

the plunger centered with reference to the

longitudinal axis of the fuse. In the armed
~condition of the fuse which is represented

in Figs. 3 and 4, the spring ¢ presses the
head e’ of the firing-pin or point ¢ against

the forward end of the hammer 4 and con- .
the parts firmly pressed to-

tinues to keep

is held firmly against its seat at
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gether. Thus, normally, the plunger is held

locked positively
and at the start of the flight of the projectile
to which the fuse is applied it remains thus

: ard | positively locked until by the expansion of
ment of a circle which is concentric with the . t y e ¢ ’ £ -

the safety-device or guard the firing-pin or
point 1s unlocked, after which the tension of
the spring continues to hold the hammer

in 1ts centered position,

80

pressed firmly against the forward end of

the plunger, and the rear end of the plunger
pressed firmly against the seat therefor

which is provided at the closed rear end of

the mechanism chamber, until the projectile
strikes. Through the uniform distribution
of the mass of the plunger with reference to
the longitudinal axis of the fuse, which 1is
the axis on which the projectile and fuse ro-

tate during the flight of the projectile, the

centrifpgal force which is generated by the
rotation of the projectile in its flight has no
tendency to throw the plunger transversely
within the mechanism chamber. Hence, the

-plunger cannot be operated by centrifugal
force 1n the flight of the projectile to drive
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the hammer 4 and firing-pin or point ¢ for-

ward so as to detonate the percussion cap or
primer and cause the projectile to explode
during flight, as would occur if the plunger
were mounted loosely within the case and

' not held properly in its centered position.

It will be clear that the pressure of the head
of the firing-pin or point against. the for-
ward end of the hammer A, resulting from
the action of the spring ¢, during the flight
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of the projectile, will operate to prevent

creeping forward of the plunger and ham-
mer during such flight, in consequence of
retardation 1n the rate of movement of the
projectile. | | - '

I contemplate 1n some cases replacing the
hammer A and plunger 4 which are shown in

Figs. 1 to 4, 9, and 10, by a single plunger ¢

which is shown in Figs. 14 and 15, Sheet 2,
of the drawings. The front portion of the
said plunger is ‘less in diameter than the

115
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chamber of the mechanism section a* of the

casing. The rear portion of the said plunger
1s conical, usually truncated, as in Fig. 14,

and the rear end of the mechanism chamber

cavity to receive.this portion of the plunger.
The plunger o' is capable of forward move-

125

is correspondingly shaped to form a conical

- end of the plunger 7, and the rear end of the | ment in the direction of its length when re- .13¢
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leased to partake of such movement by the.| are formed with marginal flanges f** f** pro-

unlocking of the firing-pin or point ¢, and 1t
1s also intended to have transverse movement
within the said chamber. When the projec-
tile to which the fuse 1s applied strikes end-
wise the plunger o will move longitudinally
within the mechanism chamber, and acting
as a momentum-device will operate with a
tendency to drive the firing-pin or point e
forward. When the projectile strikes a
glancing blow, or sidewise, the tendency of
the plunger ¢ to move transversely will re-
sult 1n forward or longitudinal movement of
the sa1d plunger due to the interaction of the
surface of the conical portion of the plunger
with the conical portion of the surface of
the mmner wall of the casing at the rear end
of the mechanism chamber.

Figs. 16 to 19 show certain of the im-
provements embodied 1n a construction in
which the firing-pin or point is attached to
a longitudinally movable piece or carrier,
the latter being actuated by a plunger which
1s capable of movement both longitudinally
and transversely of the casing, as in the case
of the plunger ¢ of Iigs. 1 to 13. 'The lon-
gitudinally movable piece is designated 4%,
it taking the place of the hammer 4 of the
construction shown 1 Kigs, 1 to 13. The
acting end of the firing-pin or bolt ¢ pro-
jects beyond the forward end of the said
piece or carrier 4°, the said carrier being of
a diameter to fit the interior surface of the
wall of the mechanism section a*, so as to
prevent the carrier from transverse move-
ment, while leaving it free to move longi-
tudinally. The plunger #° is in general simi-
lar to the plunger ¢ of Figs. 1 to 13, it hav-
ing a conlcal cavity in its rear end which fits
a conical projection ¢* extending forward at
the center of the rear end-wall of the casing.
The forward end of the plunger 7°, however,
1s formed with a central conical cavity in
place of the conical projection of Figs. 1 to
13, while the rear end of the carrier A° has a
central conical projection entering and fit-
ting the said conical cavity of the plunger 7°.
The safety-device or guard of Figs. 16 to 19
1s somewhat different from that of Figs. 1 to
i3, 1t comprising two opposite pieces f°
which respectively are approximately semi-
cylindrical exteriorly. The plane faces .of
the meeting sides of the two sections f?, 72,
fit together, and when thus fitted together

the safety-device is smaller in diameter, in

nearly all directions, than the portion of the
chamber within the magazine section in
which the safety-device is placed. In the
coliapsed or contracted condition of the

satety-device or guard, which is shown in’

Figs. 16 and 17, the said device therefore is
movable transversely within the chamber of
the casing. The said safety-device or guard
occupies a position between the carrier A°
and the disk ¢. The sections f°, f°, thereof

jecting at the side of the safety-device or
guard toward the carrier A°.

device or guard, which 1s the condition
thereof which 1s operative to keep the fuse
unarmed, one or both of the flanges f°1, 71,
project in front of the forward end of the
carrier A° and engage therewith. As a result
of this engagement the safety-device or
guard, which 1s restrained from forward
movement by contact with the partition c,

serves to hold the carrier A° in its rearward

position. A divided spring 7, surrounding
and embracing the two sections of the safety-
device or guard, operates to hold the latter

normally m 1ts contracted condition, a hole.

or opening at the center of the safety-device

_ In the con-
tracted or collapsed condition of the safety-
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or guard receiving the forwardly projecting

end ot the firing-pin or point. When the
projectile to which the fuse is applied is

85

fired from a gun the centrifugal force which

1s generated by the rotation of the projectile
in 1ts flight operates to expand the safety-
cevice or guard. -As the safety-device or
guard expands within the chamber of the
mechanism section o* of the fuse, the flanges

1%, 1", pass outward entirely beyond the for--

ward end of the carrier 4’ as shown in Fig.
18. That portion of the mechanism chamber
in which the safety-device or guard is lo-
cated 1s sufficiently enlarged radially, as
shown in the said figure, to permit of the
cxtent of radial movement of the sections of
the safety-device or guard which is necessary
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in order to enable the flanges f**, *1, to be

carried out beyond the carrier 4° so as to

clear and release the latter. In thisexpanded
concition of the safety-device or guard the
carrier A° is free to move forwaru within the
casing of the fuse. “

In Figs. 16 and 18 there is shown a lock
for the safety-device or guard acting on the
principle of that which is employed in ‘the
construction shown in Figs. 1 to 13, and com-
prising essentially a longitudinally movable
member. 1n the shape of a sleeve m?® fitted
upon the exterior of the firing-pin or point
¢’. The carrier A° 1s chambered around the
firing-pin or .point ¢° to receive the locking
member m® and the expanding spiral spring

g° which surrounds the latter. The locking
member m?® 1s formed at its forward end with-
a cylindrical locking portion m?!, adjacent

which .1s a projecting flange or collar m?2.
The spring ¢° is compressed between the
enlarged outer end of the locking member
m® and the 1nner end of the chamber A% of

‘the carrier A°. The said spring acts with a

tendency to project the locking member m?
forward. In the contracted condition of the
safety-device or guard the forward end of the
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locking member makes contact with the rear

ends of the sections f°, f°, of the safety-device

or guard, but when the safety-device or gnard 130



 ward by the action of its spring ¢®, the said
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expainds the outward movement of the said | safety-device or guard /2 in centered position

sections 1ncreases the opening at the center
of the safety-device or guﬂ,rd sufficiently to

locking member, and the said locking mem-
ber therefore is permitted to be moved for-
portion m® entering the said opening at the
center of the safety-device or guard. See
Fig. 18, 1n which the fuse is shown in avmed
condition. The extent of the forward move-
ment of the locking member m° is limited
by contact of the collar or flange m® with
the ends of the sections of the safety-device |
or guard. The locking member m° corre- |

the rear ends of the sections 72, f°, and the |

inner or rear end of the cavity or chamber
A" within the carrier A°. "It is, therefore,
capable ‘of serving in the contracted condi-
tion of the safety-device or guard to lock
the carrier A° in its rearward position in case
the flanges f*, f*, of the sections f°, 1, are
not called upon to act for this purpose.
Figs. 20 to 23 show a carrier A® having in
connection therewith a transversely movable
safety-device or guard 7® to which a firing-
pin or point ¢ is affixed. The safety-device
or guard f* fits againHt the front end of the
body of the carrier A* between the said body
and partition e, the said safety-device or

- guard having at 1ts front side a flange 7

35

40

- pressed radially against the flange A5%, as in |
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60 side of the safety-device or guard makes con®
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Figs. 20 and 21, and which corresponds with
- the unarmed condition of the fuse, the firing-

preponderance of weight at the side of the

which by contact with the-adjacent surface
of the partition ¢ in the contracted condition
of the safety device that is shown in Fig. 21
acts to hold the carrier A°® 1n its rearward
position so as to prevent the end of the firing-
pin or point from engaging with said par-
tition. I'rom the body of the carrier A® pro-
jects forwardly a flange A%1.—A divided or
split elastic ring #® encircles the said flange,
and also the safety-device or guard 72, and
acts to hold the said safety-device or guard

F

Figs. 20 and 21. In the position of the
safety-device or guard which is shown in |

pin or point ¢® is off-center, and also out of
line with the percussion-cap or primer which |
1t 1s 1ntended to detonate. The mass of the
flange f*' 1s sufficiently great to produce a |

longitudinal axis of the carrier A® at which
such flange 7% is located, so that in the rota-
tion of the projectile to which the fuse is
applied the centrifugal action will cause the
safety-device or guard to move transversely
away from the flange A% until the opposite

tact with the inner surface of the casing of
the fuse. When such contact occurs, the fir-
ing-pin or point ¢® will be centered, as in Fig.
22, and 1 hne with the percussion-cap or
primer. A locking device for retaining the.

T

is shown in Fig. 20, it comprising-a bolt m?®
occupying a chamber 4°* in the body of the
carrier A%, and backed up by an expanding
spiral spring ¢%, the said bolt being projected
by the action of the spring, as the latter ex-
pands, into a hole or cavity f%% in the rear
end of the safety-device or ouard, when such
hole or cavity is presented fairly in position
opposite the bolt by the outward or radial
movement of the safety-device or
The side of the partition ¢ which is turned
toward the carrier A® 1s rabbeted,; as at ¢,
Iigs. 23 and 24, at the periphery of the par-
tition.
safety device which 1s represented in Fig.

In the expanded condition of the
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guard.
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22, the flange f%! is presented in line with the
annular recess that 1s produced by the rab-

beting, and consequently the carrier A% 1s
unlocked and rendered free to advance with-

in the casing so as to carry the firing pin or

point against the percussion cap or primer.
i claim as my mmvention :— S
1. In a safety percussion fuse, in combina-

ktlon, a percussion-cap or primer, a firing-pin
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or point, and a centrifugally-operated sup-
port for the said firing-pin or point relative

to which the latter 1s independently movable

| Tongitudinally of the fuse, the said support
adapted to hold the firing-pin or point nor-

mallv out of operative alinement with the
percussion-cap or primer, and moved under
centrifugal action to place the firing-pin or
point in operative relations with the per-
cussion-cap or primer. o -
- 2. In a safety percussion fuse, in combina-
tion, a percussion-cap or primer, a firing-pin
or point, a centrifugally-operated support
for the said firing-pin or peint relative to

which the latter is independently movable
longitudinally of the fuse, the said support:
adapted to hold the firing-pin or point nor--
- mally out of operative alinement:with the -
percussion-cap or primer, and. moved under
centrifugal action {o place the firing-pin or
point in operative relations-with the -per-
cusslon-cap or primer, and a hammer inde-

pendent o the saia firing-pin "6t .point to
actuate the latier. S
3. In a safety percussior

‘ fuse, in ‘combina-

1100

tion, a percussion-cap or primer, a firing-pir
or point, a relatively fixed support for one of

- the said elements, a momentum device, and &

centrifugally - operated support and safety

mentum device and the sald support and
moved.- transversely by centrifugal action in
the flight of the projectile to place the fuse
in armed condition, the -said firing-pin or
point being independéntly movable relative
to the said safety device or guard, longitu-
dinally of the fuse. .

- 4. In“a percussion-fuse, in combination, &

percussion-cap - or - primer, a firing-pin or %0

point, a centrifugally-operated support for

‘device or guard located between the said mo- 120

125
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one of said elements relative to which the
latter is longitudinally movable, said sup-
port being adapted to hold the said element

normally out of operative alinement with
the other thereof and moving under centrifu-

gal action to place the firing-pin or point
and percussion-cap or primer in operative
relations with each other, and a hammer in-
dependent of the said firing-pin-or point to
engage and actuate the said longitudinally
movable element.’ . .

5. In a safety percussion fuse, in combina-

tion, a support for a -percussion-cap or
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primer, a firing-pin or point and 1ts actuat-
ing means, a centrifugally-expansible satety-
device or guard normally supporting the
said firing-pin or point and relative to which
the firing-pin or point is independently mov-
able longitudinally of the fuse, and whereby
the fuse is armed during the flight of the
projectile, and yielding means to hold the
safety device or guard normally in unarming
condition. -
6. In a safety percussion fuse, in combina-
tion, a support for a percussion-cap or
primer, a firing-pin or point and ifs actuat-
ing means, a centrifugally-expansible safety-
device or guard supporting the said firing-
pin or point and relative to which the firing-
pin or point is independently movable longi-
tudinally of the fuse, and yielding means to
hold the safety device or guard normally in

unarming condition, and means to lock the

said safety-device or guard in its expanded

condition.

7. A safety percussion fuse comprising, 1n
combination, a percussion-cap or primer, a
firing-pin or point, and i safety-device or
guard whereby in the unarmed condition of
the fuse one of the elements first mentioned
is permitted to move transversely of the fuse
but 1s locked against longitudinal movement,
and in the armed condition 1s locked against
transverse movement and left free to move

longitudinally to detonate the percussion- |

cap or primer.

8. In a safety percussion fuse, the combi-
nation with a casing, a percussion cap or
primer, a support for said cap or primer,
and a firing-pin or point, of a safety-device
supporting a longitudinally-movable firing-
pin, and which normally prevents the firing-

“pin or point from exploding the cap or

primer, but permits relative transverse
movement between the said cap or primer
and firing-pin or point, and 1n 1its arming

~ condition alines the said parts and releases
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the firing-pin or point.

9. In a safety percussion fuse, 1n combina-
tion, a support for a percussion-cap or
primer, a firing-pin or point, one of the said
eiements being movable with relation to the
other thereof to occasion a detonation of the
said percussion-cap or primer, a centrifu-

085,188

* stituting 4 carrier for one of the said ele-

nients and relative to which the latter 1s mov-
able longitudinally of the fuse, and means
to lock the said safety-device or guard in
expanded condition.

- 10. In a.safety percussion fuse, in combi-
nation, a support for a percussion-cap or
primer, a firing-pin or point, one of the said
elements being movable longitudinally of the
fuse with relation to the other thereof, a
safety device or guard operated by centrifu-
oal force during the flight of the projectile
but normally operating to prevent the said

longitudinal movement, a locking collar or

ring fitting the said firing-pin or point, and
a spring to actuate the said collar or ring to
lock the safety device or guard in its arming
condition.

11. In a safety percussion fuse, in combi-
nation, a support for a percussion-cap or
primer, a firing-pin or point, one of the said
elements being movable longitudinally of the
fuse with relation to the other thereof, an
expansible safety device or guard operating
in its normal condition to prevent such
movement, a locking collar or ring fitting
the said firing-pin or point, and a spring to
actuate the said collar or ring to lock the
safety device or guard in‘its expanded con-
dition.

- 12. In a safety percussion fuse, in combi-

‘nation, a longitudinally-movable firing-pin

or point, an expansible safety-device or
guard supporting the said firing-pin or
Eoint, a locking collar or ring fitting the said

ring-pin or point, and a spring to actuate
the said collar or ring to lock the safety-de-
vice or guard in its expanded condition.

13. In a safety percussion fuse, In combi-
nation, a support for a percussion-cap or

primer, a firing-pin or point, actuating

means for the said firing-pin or point, a
safety-device or guard preventing in the
unarmed condition of the fuse the firing-
pin or point from being actuated to de-
tonate the percussion-cap or primer, while
permitting 1n such condition transverse

movement of the firing-pin or point rela-

tive to its actuating means and to the per-
cussion-cap or primer, and expanding under
centrifugal action to hold the firing-pin or
point from transverse movement while ren-
dering it operative by its actuating means
to effect the detonation. |

14. In a safety percussion fuse, in combi-
nation, the firing-pin or point, means to

actuate the said firing-pin or point, and the

centrifugally - expansible safety - device or
ouard supporting the firing-pin or point and
having a relativelv-movable member pro-

vided with a detent.
15. In a safety percussion fuse, in comba-

nation, the firing-pin or point, means to

actuate the same, the centrifugally-expansi-
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oally-expansible safety-device or guard con- | ble safety - device or guard supporting the 130




035,188

- ﬁring—i)in or point and .having-a- félatively-
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- casing, and operatin
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movable member. provided with a detent,
and the spring to hold the firing-pin or
point in retracted position. ' -
-16. In a safety percussion fuse, in combi-
nation, the firing-pin or point, means to
actuate the same, the centrifugally-expansi-

ble safety-device or guard supporting the

firing-pin or point and having a relatively
movable member provided with a detent,
and the lock whereby the said safety-device
or guard 1s retained in its expanded con-
dition. B -

17. In a safety percussion fuse, in combi-
nation, the hammer, the firing-pin or point,
a centrifugally - operated safety - device. or

‘guard having a relatively movable member

provided with a detent, a locking-ring, and
a S rin%:l mterposed between the said ring
and the head of the firing-pin or point.”

- 18. In a safety percussion fuse, in combi-
nation, the casing, a hammer fitting the in-
terior of said casing and movable longi-
tudinally within the latter, a plunger ar-
ranged between the hammer and one end of
the casing, movable transversely within the
r when thus moved to
impel the hammer Iongitudinally, a cen-
trifugally-expansible safety-device or guard

supporting the firing-pin or point and hav-
~ Ing a relatively-mova

with a detent. .

19. In a safety percussion fuse, in combi-

» o

nation, the casing, a hammer fitting the in-

terior of said casing and movable longi-
tudinally within the latter, a plunger ar-
ranged between the harmmer and one end of

the casing, movable transversely within the

casing and having the conical bearings at

le member provided

:

S

its opposite ends, the centfifu'gally—e_xpalil Si-
ble safety-device or guard supporting the

firing-pin or point and having a relatively-
~movable detent-member, and the spring to

hold the said firing-pin or point pressed
rearwardly. | . -
20. In a safety percussion fuse, in combi-
nation, the casing, a hammer fitting the in-
terior of said casing and movable longi-
tudinally within the latter, a plunger ar-
ranged between the hammer and one end of
the casing, movable transversely within the
casing, and having the conical bearings at
1ts opposite ends, the centrifugally-expansi-
ble safety - device or guard supporting the
firing-pin or point and having a relatively-
movable detent-member, the spring to hold
the said firing - pin or point pressed rear-
wardly, and the lock coacting with the
firing-pin or point and detent-member.

- 21. In a safety percussion fuse, in combi-

nation, a support for a percussion-cap or

primer, a firing- pin or point, a hammer
movable longitudinally within said casing,

a plunger movable transversely and longi-
tudinally to actuate the said- hammer, and
a centrifugally - operated safety - device or

“guard having the said firing-pin or point

movably supported thereby and by which
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the firing-pin or point is brought into oper-

ative relations to the percussion-cap or
primer during the flight of the projectile.

In testimony . '
1n presence of two witnesses.

DAVID J. CARTWRIGHT.

Witnesses:
- Caas. F. Ranpann,
- Witriam A. COPELAND.

whereof I affix my signature
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