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To all whom it may concern: ,

Be it known that we, Cxarues H. Pear-
SON, a citizen of the United States, and resi-
dent of Brooklire, in the county of Norfolk
and State of Massachusetts, and Frepericx
W. Boub, a citizen of the United States, and

resident of Chelsea, in the county of Suffolk’

and State of Massachusetts, have invented
an Improvement in Fuses, of which the fol-
lowing description, in connection with the
accompanying drawings, is a -specification,
like letters on the drawings representing like
parts. o

Our present invention relates to. mechani-.
cal time fuses, and more particularly to me--
chanical time fuses adapted to be applied
to ordnance shells for the purpose of deto-
nating the charge therein after a prede-
termined length of time following the dis:
charge of the shell from a gun. SV

In fuses of this character, where.the. op-.
erating parts are necessarily of delicate.con-
struction and are subject to the shocks,of
tremendous forces, such operating -parts
must not only be of reliable construction, but.
must be associated with.and.surrounded by.
safeguards to ensure .positive-safety.to the
operating parts, the. shell ..to: which  such
parts may be attached,. and -particilarly. to.
the operators who must handle.‘them:: .Sa.
many-diffevent things may:happen to.a fuse’
under.so many different conditions, that. the
prevention of accidents has actually become:

a prime object-of inventors.of:this class of-

devices.. . .. .. . O R

The most.frequent. cause.of: accidents. has
been the ‘premature explosion of the shell
charge by any accidental release of the firing

pin-because :0f shock or other reason cans=

ing the detonation of the primer.of the fuse
and:- the resultant discharge..of the _shell

charge.. In the prior application of Fred-.
erick W.:Bold, -Ser. No..334,849,. filed.Oct.:

31, 1919, an important safety device was de-
~vised, consisting in a shutter, either.sliding

or pivoted, between the primer and the firing:
pin..as-a positive interposed member, .and.

we have now still further improved. this.

safety shutter utilizing . it; or any. similar
movable ‘member.. -to . normally.- hold the-
primer out of firing position, -and, by .the-

firing of the gun, to automatically position:
it-into firing position. ... .. .. 7 -

~One of the principal objects of .our inven-
 tion, -therefove, is to provide safeguards

against accidental explosions. . One of these

safety elements. is a novel means for carry-.
ing the primer, and normally retaining it:

wholly out of alinement with the firing pin,:
and also entirely removed from-and practi-
cally elosing the passage leading to the deto-
nating chamber. =~ Our-invention thus_per-
mits the use of high explosives-with greater
safety than_has been possible prior to this
invention.” Preferably, we employ means to
hold the primer out.of firing position until
sueh -means-is. moved ‘into. position by the
centrifugal forces generated by.the rotation
of-the:shell ‘on.its discharge. from a. gun,
when the primer:is antomatically, positioned
and_ready -for.the. release of the firing pin

by the timing mechanism. . RS
_.Mechanical ‘time ' fuses..must be strong
enough mechanically to withstand.the shock
of discharge and the tremendous-centrifugal
forces .set up-by the rotation of the.shell
after..discharge... That such- strength .is .es-
sential will be obvions when it is understood
that the shock of discharge is so. great that
it generally. accepted that the mertia of
each grain of weight of the fuse, becomes
equal to.as.much.as approximately.two and:
eighty-five “one-hundredths pounds. (2.85):
that 1s,.the- apparent weight of the. fuse .is
equal to.its actual weight multiplied some

fourteen.thousand: times, and that the cen-.

trifugal force set iip by the rotation-of the

shell is such that at a distance of approxi-

mately-five eighths of an inch-from the axis
of -the- fuse such centrifugal force is ap-
proximately .equal to the force -due to.the
shock: of . firing. . .-Notwithstanding the tre-
mendous forces set. up by the shock of firing
and the rotation of the shell, the moving

‘parts of a _timing mechanism- should run

very accurately, for-with the great velocity.
of. a shell when.in flight; any error in the
running. time of: the: fuse may.make a tre-

mendous difference in.the results obtained.

The .carrying, or ‘what may be termed .the
stationary parts of the fuse, must be, there-

fore, of .such rigid. construction as -to ‘be
immune; from the effects of all shocks and

centrifugal force;- while the moving .-ele-
ments,.such ‘as the time train and escape-

ment, must be light in -weight so as to run:
freely. and. without binding, as .must also

the firing pin and release mechanism there-
for: One of the most important moving
elements is the setting.disc, plate or wheel,
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that coopérates witlr the setting eap or head
to set the timing mechanism and with the
firing mechanism to release the firing pin at
the proper instant. Such setting dise should
be light in weight, because it is carried on
and rotated by the time train and yet should
be rigid enough to prevent chattering or
vibration when subjected to shock. We at-
tain these results by making- such setting
disc in the form of a concavo-convex. or
dished wheel; and preferably a spoked wheel
to save weight. A beveled cut away portion
inf the rim cooperates with a spring préssed
latch to connect the same temporarily with
a_correspondingly beveled part carried by

the setting cap of head and to automatically

and surely seat together: _

Another object” of our invention there-
fore, i§ an improved form of setting disc
for fuses of this character. _

In our present improved constructicn, the
coninection between the setting disc and the
setting cap is such that the setting disc has
practically no zero position; that is, the
setting disc may be moved into such a posi-
tion that the firing pin release lever is in
alignment with the notch in the setting
disc, but such notch is filled by the con-

- necting means from the setting cap and,

therefore, there is no danger of premature
explosion from this cause. This construc-
tion has several advantages, one of which
is the feature of being able to set the disk

_from either side of the zero point. For

4b

45
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5 example, assuming the setting cap to be

resting in such a position on the base as to
indicate that the setting disc is in zero posi-
tion. In former construction, if it were nec-
essary, say, to set the disc to release at 75,
the setting cap must necessarily have been
rotated through practically a complete cir-
cle. This is not so in our present deyice
where, assuming the setting disc and setting
cap to be in the position above noted, if it
is desired to set the mechanism to be re-
leased at 75, the setting cap is merely ro-
tated through a comparatively small angle.
to ring the 75 mark into position to set the
dise. : ‘

The setting disc is mounted on the staff
of the time train, and heretofaore consider-
able difficulty has been experienced because
of the seéming impossibility of obtaining
suitable and positive connection between
such disc and staff. Where a circular con-
nection between the two elements was re-
lied upon, too close fitting was necessary
to avoid objectionable back lash. Where a
tapered connection was relied upon; relative
moverent bLetweéen the two eléments was so
likely to occur that doubt always existed as
to whether or not the fuse was properly
timed. We have overcome these objections
by providing a non-circular connection with
the tapered connection, with the result that
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the objections emumerated: above: dre élimi-
nated:

Still another object of our invention,
therefore, is an improved form: of connec-
tion between the setting disc and center
staff of the timing train.

An important element of the consiruction
of this fuse is the connection between the
setting cap or head and the setting disc.
This connection must be a positive one in
order that the fuse may be properly set
and yet must be capable of being positivelx
broken by the shock of firing. We may
also utilize thie centrifugal force to aid in
breaking such conhection, if for any reason
the same should be delayed, and after such
disconnection, the connecting member, in
addition to being held out by the spring
hereinafter referred to, is positivaly held
and maintained out of the way of the disc
by. the centrifugal force due to continued ro-
tation of the shell. A further object of our
invention, therefore, is an improved form
of connection between the setting cap or
head and the setting disc. .

In the prior application of Frederick W.
Bold, Ser. No. 234,849. filed October 31,
1919, the spring ring located between the
setting ‘cap or head and the base of the
fuse has been previded with V:shaped de-
pressions i which the poinfed ends of ad-
justing screws fitted, and by means of which
screws the tension of the spring was ad-
justed. Such a construction was unsatis-
factory in some fuses, because under certain
severe conditions the V-shaped depressions
and screw holes in cap became deformed,
rendering it impossible to properly tension
said spring. ‘To overcome this difficulty is

a still further object of our invention’
wherein we provide an improved form of

adjusting means for adjusting the tension
between the setting cap or head and the
base of the fuse. The shock due to firing
the shell from the gun is a source of fail-
ure of the timing apparatus to operate, due
to the end of the driving spring of the said
timing apparatus becoming discénnected
from the winding gear. Therefore another
object of our invention is an improved

mears for connecting the end of the driving’

spring of the timing apparatus to the wind-
ing gear to prevent accidental disconnec-
tion.

A further object of cur invention is an
imiproved’ form of winding and testing
means for the driving springs of fuses of
this character, permitting the soring to be
wound or tested from either end of the Tuse
base, and when wound or tested from the
lower end, this can be done with the cap
in place.

In our present invention the primer is
located in a rotatable plate preferably oper-
able by centrifugal force, and normally out
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of alinement with the passage leading to the
detonating chamber. In order that the
holding plate or shutter cannot be moved
into position to aline said primer with said
detonating chamber, we have provided a
positive locking means therefor to be re-
leased or unlocked by the shock of firing
the shell from a gun.

A further object of ows invention, there-
fore, 1s improved safety devices for the ro-
tatable plate or shutter, or the like means
which is positioned between the firing pin
and the charge.

As an additional safety feature, independ-
ent of all others and one that is of great
importance, we so arrange the timing move-
ment on the fuse base that when the neu-
tral or safety point on the setting cap is
set at the neutral or safety point on the
base and with the firing pin control lever
then in the pathway of the setting lever
engaged 1n the slot in disc, it will be impos-
sible for the firing pin to be released.

Other objects and naovel features of con-
struction and arrangement of parts will ap-
pear as the description of the invention
progresses.

In the accompanying drawings, illustrat-
ing a preferred embodiment of our inven-
tion,

Fig. 1 is a sectional elevation;

Fig. 2 is a sectional plan view, taken on
the line 2—2 of Fig. 1;

Fig. 3 is a sectional plan view, taken on
the line 83—3 of Tig. 1;

Fig. 4 1s a fragmentary sectional view,
taken on the line 44 of Fig. 3;

TFig. 5 is an enlarged detail of a portion
of the setting disc;

Figs. 6 and 7 are detail views of the hub
portion of the setting disc illustrating the
method used to prevent rotation of said
disc on the staff, and also showing the shoul-
der on said staff to prevent any set back
movement of said disc on said staff on shocl:
of firing;

Fig. 8 is a detail view of a lock for con-
necting the setting can and setting disc to-
gether;

Fig. 9 is an enlavged detail view of the
primer carrying plate or shutter;

"Figs. 10 and 11 are detail views illustrat-
ing our improved means for attaching a
driving spring to the winding gear;

Fig. 12 is a detail sectional view of the.

gear winding pinion. with the means for
operating the same from the bottom or top
of the movement;

Fig. 13 is a detail showing the improved
means for tensioning the spring ring lo-
cated between the setting cap and fuse base:
and

Fig. 14 is an enlarged view of the plate
or shutter stop pin. _

Referring to the drawing, 10 designates :

8

fuse base, provided with exterior threads 11
by means of which it may be attached to
a shell, and with a detonating chamber 12
on its lower end, this chamber being closed
by the screw plate or plug 13 of usual con-
struction. A passage 14 extends from the
detonating chamber 12 to a depression 15
iocated in the upper portion of the fuse
base 10. The upper face of the fuse base
is recessed at 17 to receive the lower plate
18 of the clock or timing movement 19.
Screws 20 hold the movement firmly in po-
sition in such recess, a dowel -pin 21 in
the lower face of the recess cooperating
with a hole, (not shown) in the bottom
plate of the movement 19 to position such
movement. ‘

Pivotally mounted in the depression 15
is a segmental plate or shutter 22 provided
with a recess or chamber 23 in which fits
a primer 24. This segmental plate or shut-
ter is cut away or reduced in thickness at
the portion 25 to provide for the proper
balancing of the shutter; while a radial slot
26 is provided at a side remote from the
reduced portion 25. TIntermediate the ends
of the radial slot is a beveled hole 27 in
which is placed a stop pin 28, shown en-
larged in Fig. 14, this stop pin loosely fit-
ting in a hole 29 in the fuse base 10 and
under normal conditionis holding the sec-
mental plate or shutter in the position
shown in Fig. 3, with the primer 24 out
of alinement with the passage 14. A stop
pin 30 embedded in the lower face of the
depression 15 prevents anti-clockwise move-
ment of the segmental plate or shutter 22
should, for any reason, the stop pin 2%
become disengaged from the beveled hole
27, while the second stop pin 31 likewise
embedded in the lower face of the depres-
sion limits the clockwise movement of said
segmental plate or shutter 22. A spring
32 fastened at one end by the screw 33 lies
parallel to the lower face of the depres-
sion 15, extending between the stop pin 30
and the segmental plate or shutter 22, with
its free end in engagement with the said seo-
mental plate or shutter, as clearly shown
in Fig. 3, tending to hold such shutter in
the normal or inoperative position. Located
in alinement with the primer 24 and lead-
ing to the outside of the fuse base 10, is
a vent 34 preferably closed on its outer end
by a screw or plug (not shown) suitable
to keep out dirt and dampness, but capable
of being readily blown out by the primer
should it prematurely be discharged and
thus affording a free vent and ensuring
safety to the charge in the shell. This con-
struction provides positive safety means for
the fuse, as except under conditions that
can never be brought about until the shell
to ‘which the fuse is attached is discharged
from a gun, the primer cannot be brought
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into alinement with the passage leading to
the explosive chamber, and until such time
the plate or shutter: practically closes the
passage 14 leading to chamber 12.

The clock or timing movement 19 com-
prises the bottom plate 18, middle plate 35
and top plate 36, spaced apart from each
other by a plurality of pillars,-37 and 38,
being shown ‘in the drawing; and the cover
plate 39 is secured to the top plate 86. The
center staff 40 is mounted in bearings in the
middle plate 35 and cover plate 89, and ex-
tends above said cover plate. The extreme
end of the staff is threaded 2t 41 to recoive
a nut 42, while the portion below the thread.
ed portion 41 and above the cover plate: 89
is tapered, as clearly shown in Fig. 7. In
addition to being tapered, this latter portion
is milled on opposite sides, and with & shoul-
der thereon, as shown in Fig. 6, to provide
a positive connection between said staff ane
the setting disc 43, preventing the hub of
said disc from being moved by either the

shock ‘of firing or centrifugal force. ‘This’

setting disc 43 is cup-shaped, as shown in
Fig. 1, to prevent vibration and “chatter-
mng” and thereby eliminate any possible de-
rangement of the parts of the device due
to such vibrations of the disé. - Such stiffen-
ing of the disc may:be by ribs, corrugations
or equivalent reinforcements.” To ' reduce
weight as much as possible, the setting disc
45 1s made in the form of a-spoked wheel, as
clearly shown in Fig. 2, the rim being - cut
away at one point, as shown'in Fig.!5, the
sides of this cut away portion being beveled
at 44, for the purpose to be hereinafter de-
seribed. '

Fuses of this type are generally stored
completely assembled. as shown in Fig. 1,
with the driving spring 45 of the clock or
timing movement wound up.

We have devised an improved means for
winding the driving spring which may be
operated from either the top or the bottom
of the clock or timing movements. The pin-
ion 47 that meshes with the winding gear 48
1 formed on or attached to a shaft 49, the
upper and lower ends 50 and 51, respective-
ly, are squared, as shown in Fig. 12. ‘This
shaft 49 is mounted with its bearing in 86
and ‘89, being top and cover plates, respec-
tively,” 89 being recessed in upper side to
allow key to be inserted over square, and
also cut away for the pinion 47. The set-
ting disc 43 is provided with a perforation
52 through which the socket wrench or key
may be inserted when it is desired to wind
the spring 45 from the top of the timing
movement, while the fuse base 10 is pro-
vided with a hole 53 in alinement with suit-
able holes in the bottom and middle plates
18 and 35 respectively, so that after the de-
vice is assembled and shipped to its destina-
tion, the mainspring may be wound or

1,048,232

tested: by: removing the - lug 13 and the
screw 158 and inserting tge ‘socket ‘wrench
ot key.through the hole 53 in the fuse base
10" to engage the lower portion 51. The
headless serew 153 closes the hole 53 from
the detonating chamber.  In testing the
mainsprings in fuses of this character and
also on inspecting after being fired in a pro-
tected or dummy shell, it has been found
that some of the said springs become un-
hooked rendering them inoperative. To ob-
viate this difficulty and ensure proper action
of the device, we have devised an improved
form of attachment between the oufer end
of the driving spring and the winding gear.
This attachment is illustrated in Figs. 10
and 11 and consists -essentially of a stud 54
riveted in a hole in the annular wall of the
winding gear 48, this stud being provided
with a head 55 having parallel sides perpen-
dicular to the thickness of the winding gear,
this-head being parallel to and Spaced apart
from the-annular wall of the winding gear
a-distance slightly- greater than the thick-
ness of the spring 45, the outer end of which
1s provided with a slot 56 longer than the
head of the stud and slightly wider than the
width of the head between .its parallel sides.
To:assemble the winding gear and spring,
the slot in the outer end of the spring -is
slipped over the head of the -stud and the
spring 45 is then rotated into position. The
manner in which this is done will be obvious
from an inspection of Fig. 10.

The upper outer portion of the fuse base
10 is cut away at 57 to provide a bearing
surface for the:setting cap or head 46. On
the vertical face of the cut away portion 57
is a groove, cut at right angles to said face
except that one edge of said groove is slight-
ly beveled, in which groove is placed a ring
58 of spring metal of the same shape and to
fit said groove. This ring has holes or re-
cesses in 1t to receive the reduced ends of the
screws 59, the shoulders of said screws to
press against the front of said ring to prop-
erly tension the cap and ring thereby ena-
bling setting and holding the cap in any
desired position. A plurality of headless
screws 59 are threaded through the cap 46
at various points about the periphery of the
cap. ‘With this construction, there is no
tendency, as in prior constructions where a
pointed screw engages a wedge shaped de-
pression in the spring ring, to expand the
screw hole in the setting cap or head. By
this device, also, the power required to turn
the cap or head 46 during the setting opera-
tion, may be varied to snit any requirement.

On the interior wall of the cap or head 46
is attached, in longitudinal groove 62, by the
screws G3, a plate 64 carrving spaced hear-
ings 65 in which is pivotally mounted an
irregular shaped member comprising a latch
66 and cam 67. Also mounted in the bear-
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ings 65 is a curved spring 68, the outer free
end of which engages with the cam member
67. This construction is eclearly shown in
Fig. 8, and it will be seen that with the
free end of the spring 68 in the position
shown, that the latch member 66 will be held
to the right, and in engagement with the
cut away portion of the rim of the setting
disc 43. The sides of the latch are beveled
to correspond with the bevel of the cut away
portion of the said rim and the tension of
the spring 68 holds the said beveled end in
engagement with said cut away portion, en-
suring a connection between the setting cap
or head 46 and the setting disc 43.. When the
shell, to which the fuse is attached, is dis-
charged from a gun, shock of firing causes
the irregular shaped members comprising
the latch 66 and cam 67 to be rotated on the
bearing against the tension of spring, and
moves the beveled end of the latch out of en-
gagement with the cut away portion of the
rim of the setting disc or plate, in which
position it will be held by the free end of
the spring bearing against the other surface
of the cam than that shown in Fig. 8, and
also by centrifugal force. With the latch
66 in engagement with the cut away portion
of the rim of the setting disc 43, such disc
may be rotated by means of the setting cap
or head to set the timing movement.

The operation is as follows, it being as-
sumed that the fuse has been properly assem-
bled with the latch 66 in place at neutral
point and the primer in place. Before the
bursting charge is put into the chamber 12
and in order that the parts of the device may
be disturbed as little as possible, the operator
or inspector, in order to ascertain if the
operating spring of the clock or timing
movement is wound up, removes the plug 13
from the bottom of the fuse base, and the
screw 153 from the hole or passageway 53,
inserts a socket wrench or key through the
passage 53 into engagement with the lower
end of the winding shaft 51 and tests the
condition of the operating spring. Assum-
ing that such spring is found to be wound
up, or if not it is then wound up, the screw
158 is replaced in hole 53, the bursting
charge loaded into the chamber 12 and the
plug 18 screwed into the bottom of the base.
The fuse base is then screwed into the nose
or upper part of a shell. When the fuse is

about to be fired, the operator rotates the

setting cap or head 46 to set the cut away

portion of the rim of the setting disc 43 at.

the point where it is desired to release the
firing mechanism agsociated with the clock
or timing movement. As above pointed out,
the setting of the fuse may take place from
either side of the zero mark on the setting
cap. If now, the shell, with fuse attached,
is placed in a gun and the gun discharged,
the shock of firing does several things; the

clock or timing movemient is started in oper-
ation by the release of latch 66 from the disc,
and the sliding sleeve 128 is removed from
its lever holding the timing movement from
rotation, as explained in said prior applica-
tion of Frederick W. Bold, the extension 69
of the release lever 70 slides on the moving
periphery of the setting disc 43; the pin 28
in the wedge shaped hole 27 in the cover
plate or shutter 22 is pulled out of said hole
and falls into and is wedged in the hole 29
in the fuse base 10, the beveled end of the
latch 66 moves to the left upon the bearing
65 as viewed in Tigs. 1 and 8, out of the cut
away portion in the rim of the setting disc,
and the free end of the spring 68 engages
with the other face of the cam 67 to hold the
said beveled end permanently out of such
cut away portion; all of the above things
happen practically simultaneously and as
the shell starts to rotate at the instant of
discharge, because of the rifling of the gun,
the following may be said to happen simul-
taneously with the above: The cover plate or
shutter 22 is rotated by centrifugal force
in clock-wise direction to bring the primer
24 into alinement with the passage 14 leading
to the chamber 12, the setting disc 43 will be
rotated by the clock or timing movement
until the cut-away portion of the rim comes
into alinement with the extension 69 of the
release lever 70, the tendion of the spring 71
is sufficient to cause, by means of the collar
72 and beveled trigger 73, the rotation of
the shaft 74, and the release and operation
of the firing pin 75, resulting in exploding,
in regular order, the primer, the bursting
charge in chamber 12 and the shell charge.

From the above, it is obvious that until
after the shock of firing and also until the
shell is set in rotation by the rifling of the
gun, and until the centrifugal force gen-
erated by such rotation is equal to or greater
than a certain predetermined amount, it will
be impossible to detonate the charge of the
shell, and even not then unless the setting
cap has been moved away from its normal
neutral location.

When the setting cap is at neutral, or
zero position, it will be noted by reference
to Fig. 5, that the extension 69 of the release
lever 70 is in alinement with the latch 66.
It is obvious, therefore, that if the fuse is
subjected to shock suflicient to start the tim-
ing train in operation, no damage can result
as the latch 66 prevents the release of the
firing pin. This is true even though the
fuse be attached to a shell and fired from
a gun, as neither the shock of firing nor the
centrifugal force will be sufficient to move
the latch 66 out of the path of movement of
the extension 69. In order for the device
to operate, therefore, it is necessary for the
setting cap to be first moved from its neutral
or zero position.
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_ASs the passage- 14, leading to the.chamber
12, Js suitably filled-with powder,pellets or

the like, the plate or shutter 22 .aéts as a
proteeting .shield covering said passageway

and also acts as. a safety device for pre- .

venting premature .discharge of the .said
;powder, pellets, .or the like, by any prema-
‘bure detonation of the primer 24. This ad-
ditional safety feature is an important.char-
-acteristic.of our invention. . =
.. As our invention relates.to a type of de-
wice that is intricate in character, we thave
Jecessarily described the preferred :embodi-
ament thereof somewhat in detail. It .is to
be understood, however, that we may vary
the.construction and arrangement of the-ele-
anents.constituting our:invention within con-
siderably .wide limits without. departing
{rom-the spirit:thereof. .. . o
Also ouwr invention and .certain features
and .advantages can be utilized in .impaot
fuses.as well .as in time fuses, and therefore
1t is to .be understood that we intend such
deatures to be broadly .cowered by:the ap-
-pended claims. g . ,
‘Qur piesent invention.is further described
and dafined in the formiof olaims.as follows:
1. dn s time fuse, .the combination .of a
base, a -timing +train mounted -thereon, a
firing pin controlled.in its operation hy said
timing -train, .and .a primer holding device,
normally holding .the primer out. of the path

-of .‘mavement of .the firing pin, means .for

wetaining the said dewvice. in said position
-2gainst accident, said .means being aperable
o release the.device.on the shock of firing,
said .device. being operable by centrifugal
forge.to move-the primer into alinement with
said firing pin. L

2. In a time fuse, the combination -of a
base, a timing train mounted thereon, a fir-
ing pin controlled in its:operation by said
timing train, a primer holding device nor-
mally holding a .primer out.of the path of
movement of the firing pin, -a safety pin
detachably connected 'to0:said device and re-
movable therefrom by the shock.of firing to
release said device, said device being oper-
able by centrifugal force to movethe primer
into -alinement with said firing \pin.

3. In a time fuse, the combination :of a
time fuse setting disc, a beveled opening .in
the rim of said disc, a setting .cap, means
for connecting the setting cap and -setting
disc, -having -a beveled member fitting into
said beveled opening .and lying flush with
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the periphery of the setting disc, and meas
dor yieldingly holding said snember in con-
tact with the.side or.sides of the said open-
ing.

4 In a.time fuse, the combination of -a
ibase,.a timing train mounted.thereon, a driv-
ing spring for .said train, and .means for
winding said driving spring from both the
‘top and bottom of said base.

5. In a time fuse, .the combination of a
‘base, -a timing train mounted thereon, a
driving spring for said train, a .non-per-
forated setting.cap, and means for winding
the driving spring with said cap in posi-
tien. . . )

6. In .a time fuse, the combination .of a
base, a .timing train mounted thereon, a
driving spring for said ,train, & winding
gear cannested to spid spring,s shait having
mon-cylindrical lkey engaging .ends.:asso-
clated with said :timing train, " pinion on
said shaft.engaging with said winding gear,
and a perforation in said base in alinement
awith said -shaft,  whereby said spring may
be wound ifram the battom of the base.

. 7. In combination with .3 setfing "plate
provided with-a radially.extending slot and
rotatable through an angle.of $60°, a firing
pin reledse lever adapted to move ;into said
slot, and -asetbing aneans fittng -inte .said
slot and.nermally preventing -movement .of
said lever into.saidslot.

8. Ina time fuse,.a base, a timing tyain,
firing-mechanism, contralled thgréhy,: a’set-
ting cap, w plurality of safaty devices nsso-
«ciated with said timing trajn.and .operable
by the:shock.of firing and centrifugal Force
to permif the detonsitian of the fuse, .in
combinatign with gonnecting means befween
the satting .cap .and toning train fov posi-
tively preventing .operaticn .of the firing
mechanism  while said setting cap is in
neutral position. - ,

9. In combination with a setting plate
provided with a radially extending slot.and
rotatable in either wlirection on ,its axis
through an angle of 360°, a firing pin re-
lease .adapted ‘to .move into said slof, and
a setting means fitting into said slot dwring
thesetting operatian whereby the setting of
the fuse may .be made through the rotation
of .the setting plate .in either direction.’

In testimony whereof, we have signed .onr
names to this specification. N

CHABLES H. PEARSON,
FREDERICK W. BOLD.
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