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6 Claims.

This invention relates generally to mechanical
time fuses for ordnance equipment. In the pres-
ent illustrative disclosure, our improvements are
shown for illustrative purposes as embodied in a
mechanism having a firing device, time-operation
of which is controlled by a timing device which
is released or .armed by pulling out a length of
strand or cord. A mechanism constructed in ac-
cordance with the present invention has various
applications but, .as an instance of a use to which
it may be applied, reference may ke had to the
firing of parachute flares and the like.

An object of the invention is to provide an im-
proved time-contrelled firing mechanism which is
safe to handle and transport.

A further aim of the invention is to provide an
improved time-controlled firing mechanism with
arming means which are so constructed .and ar-
ranged that accidental arming or release of the
timing device is guarded against during handling
and, in operation, it is necessary to draw out a
relatively long length of strahd or cord so.as o
insure that arming of the mechanism will not
take place accidentaily.

A still Turther aim of the invention is to pro-
vide an improved arrangement of this sort with
disposable safety means which positively locks
the timing device, the firing pin, and the arming
means against operation until such time as it is
desired to employ the mechanism for the pur-
pose for which it is designed.

A further aim of the invention is to provide a
-mechanism of this sort which is characterized by
its simplicity in construction, its economy in man-
ufacture, and its effectiveness in operation.

Other objects will be in part obvious and in
part pointed out more in detail hereinafter.

The invention accordingly consists in the fea-
tures of construction, combination of elements
and arrangement of parts which will be exempli-
fied in the construction hereinafter set forth and
the scope of the application of which will be in-
dicated in the appended eclaims.

Referring to the drawings, wherein is shown,
for illustrative purposes, one of the embodiments
which the present invention may take:

Figure 1 is a top plan view -of our impr oved
time-controlled firing mechanism;

Pig. 2 is a longitudinal sectional view there-
through, the same being taken .on line 2—2 of
Fig. 1 looking in the direction of the arrows;

Fig. 3 is a view similar to Fig. 1 but with the
top plate and the parts thereabove removed;

Fig. 4is a detailed view through the firing de-
vice .and the dlsposable safety lock, this view be-
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ing taken substantially on line 4—i4 of Fig. 1
looking in the direction of the arrows;.and

Fig. 5 is o Sectional view taken substantially
on line-5—5of Fig. 3.

Referring to the drawings in detail, the mech-
anism has a frame which comprises two spaced
plates 10 and 1 secured together by suitable pil-
lars 42. Carried by these plates is a timing de-
vice ‘which, for purposes of exemplification; is
shown in the drawings as comprising .a clock
mechanism provided with an arbor {3 journaled
in bearings provided in the plates {9 and it., The
timing device has a coiled driving spring {4, the
inner end of which is anchored to the arbor 13
as at 15, and the outer end of which is suitably
connected to the bottom plate {i, the connec-
tion net being shown. Fixed to the arbor is a
gear 46 which drives, through a pinion and gear
train 41, -an escapement wheel 18, Cooperating
with tms escapement wheel is a pallet wheel 13
which, in the present instance, is shown as being
of the well-known type having a disk provided
with two pins. Driven onto the knurled portion
20 of the arbor, and located above the upper
plate 19, is a-collar 25 having on its lower end a
radially extending circilar fange 26. Positioned
on this flange is a safety disk 27 having a de-
pending lug 28 engaged in a notch in the flange
28 whereby this safety disk is fixed against rota-
tion rélative to the arbor {3. This safety disk has
a radiglly extending lobe 38, the outer edge of
which .is of like radius ‘to, and concentric with,
the periphery of a timing disk 85 positioned up-~
on the .safety disk. This timing disk 88 is angu-
larly adjustable relative to the collar 25 in order
to set the time interval between the arming of
the device and the release of the firing pin 58, but
it is rotatable with the arbor and collar 25 when
the arbor is driven by the spring (4 after arming.
To these  ends, the timing disk is urged into
frictional -engagement with the safety disk by a
crowned resilient spring 86 surrounding the col-
lar .Z5. On the upper threaded end of the arbor
{3 is a nut 27 between which and the spring is
interposed a washer 38. By adjusting the nut,
fhe pressure with which the spring urges the
timing disk against the safety disk may be varied
as .desired. Struck up Trom the timing disk are

- two ears 38 by means of which the timing disk
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may be adjusted. The numeral 48 designates a
curved slot leading from the edge of the timing
disk, and which slot, .as hereinaiter deseribed
more in detail,.is adapted to receive the end of a
trigger 45 when the slot moves into registry

therewith after a predetermined time, depnndmg
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on the setting of the timing disk, has elapsed. A
purpose: of the safety disk 27 is to prevent the
trigger 45 from operating before the ‘arbor has
rotated through a sufficient angle to insure that
the fuse cannot set off the flare before the para-
chute, for example, has time to fall a safe dis<
tance from the airplane. A further purpose of
the safety disk is that, should other safety means
fail in case of accident or damage to the device,
the interlock between the safety piece - ili and
the safety  disk ‘would prevent: operation of the
firing mechanism.

Referring now to the firing device, the same
includes a firing pin 58, the lower end of which
slidably extends through an opening & in the
bottom plate {1.. The upper end of the firing pin
extends through a bushing 52 and: a cap 53
screwed over the top of the bushing. Encircling
the firing pin and interposed between a shoulder
54 thereon and the cap 53 is a coiled spring 55
which, when the: firing pin is released from its
cocked position shown in Fig. 4, will drive the
firing pin downwardly against & primer which is
not shown as the construction thereof is imma-
terial. The firing pin is held in the cocked posi-
tion shown in Fig. 4 by a sear or detent 58 which
is'in the form of ‘a bar of rectangular cross sec-
tion, as shown most clearly in Fig. 5. The bar
has: at its -opposite ends trunnions §7 which are
journaled "in  notches 58 on the upper edges of
two parallel lugs £9 struck up from the bottom
plate. . This sear has, fixed adjacent one end
thereof, an upstanding arm §0 the upper end of
which extends through a slot §f in the upper
plate 9.

The upper end of this arm cooperates with the
trigger 45 in such manner that the trigger will
hold the arm in the upright position and the sear
in the firing pin holding position shown in the

drawings until the slot &8 of the timing plate :

registers with the free end of the trigger. The
trigger is pivoted to the top plate, as at 65, and
at its free end has an upstanding lug 66 adapted
to bear against the perimeter of the timing disk
and to move into the slot 48 when the slot comes
into registry with the lusg.

Referring now to the arming means, 10 desig-
nates a detent in the form of a leaf spring, the
free end of which is adapted to engage the teeth
of the escapement wheel {8 of the timing de-
vice 50 as to hold the gear train (7 stationary.
The spring, adjacent its other end, bears against
one of the pillars {2, and connected to the spring
between its ends is a safety plate Ti pivoted on
top of the bottom plate i as at 72. This plate
has at one corner an upstanding ear 73, the
curved upper edge of which lies below, and in the
path of movement of, the shoulder 54 of the
firing pin. Due to the resiliency of the detent 18
and the manner in which it is mounted, the free
end of the detent is normally urged into engage-
ment with the escapement wheel (8, and the
safety plate is urged into the safety position
shown in the drawings. The safety plate is for
the purpose of preventing the firing pin from
moving to fired position in the event that the
sear 56 should be accidentally released or broken
as might be the case if the mechanism were in-
advertently dropped. The detent 78 is moved
away from the escapement wheel {8 to arm the
timing device, and the safety plate is moved out
of safety position by means of a strand or cord 74
which acts through a suitable connection which,
in the present instance, is shown by way of ex-
emplification as comprising a Maltese or Geneva
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gearing. The cord is wound abhout a drum. or
housing 75 journaled between the plates {0 and
il on an arbor 76. This drum has a groove. 11
for accommeodating the convolutions of ‘the cord.
The inner end .of the cord is connected to the
drum in such manner that when the cord is en-
tirely pulled out, the cord will come loose from
the drum. To this end, the drum has a vertical
bore 18 which intersects the groove 17, and on
the inner end of the cord is a knot 79 adapted
to engage in this bore. The cord passes from
the drum up through a tubular guide 81 secured
to the top plate 8. . The upper end of the open-
ing through this guide is enlarged or counter-
bored as at 82 so as to provide a seat for a cylin-
drical sleeve or stop 83 fixed to a cord adjacent
the free end thereof. This sleeve may be of lead
or similar material ahd may be compressed about
the cord so - as to anchor it thereto.

The drum or housing 15 is normally urged in
a direction to wind the: cord thereon by s coiled
spring 84 located within:the drum. : The: inner
end of this spring is anchored to the arbor 76 as
at 85, and the outer convolution of the spring is
in ‘frictional engagement with ‘the internal pe-
riphery of the drum. To wind up the spring,
the arbor ‘16 is turned: (clockwise with reference
to ‘Fig. 3) while the drum is: held: stationary.
Retrograde rotation of the arkor is prevented by
a ratchet wheel 86 fixed to: the arbor 76 and a
spring pressed paw!l 87 pivoted to the top plate 10.

The spring is wound up at the factory until
it slips with respect to the drum. In operation,
when the apparatus is dropped from an airplane,
for example, the upper end of the cord being
connected to the airplane; the cord will be un-
wound from the drum causing :the drum to ro-
tate. Rotation of the drum causes actuation of
the operative connection between the drum and
the detent 710 to release the latter from the es-
capement wheel {8 and thus arm the mechanism.
As stated, this connection, in the present in-
stance, is shown as being in the form of a Maltese
or Geneva gearing acting through the safety
plate 71, The driving gear 90 of this gearing is
fixed to the bottom of the housing 15 by driving
the gear onto a hub 15’ on the lower end thereof.
The driving gear has a single tooth 8f with a
notch 92 at each side thereof. The driven gear
€3 is journaled on a stud 93’ fixed to the bottom
plate 1{. The driven gear has three lobes 94
with rectangular slots &5 therebetween. The outer
edges of the lobes 84 are concentric to the pe-
riphery of the gear 98, and the slots 85 are
adapted to receive the tooth 9f.  The driven
gear 93 has a finger 96 lying in the plane of the
safety plate Tl and adapted to engage the oppos-
ing edge thereof to throw the safety plate out of
safety position and the detent 70 out of engage-
ment with the escapement wheel (8 when the
cord has been substantially completely unwound
from the drum. In the present instance, during
the operation of unwinding the cord from the
drum, the drum will make substantially three
revolutions during which time the driven gear
will be rotated substantially one-half of a revo-
lution. When the cord 74 has been pulled free
of the drum 75, the finger 96 on the driven gear 93
is engaged with the tooth 125 provided on the
safety plate 171 and, therefore, the spring 84 can-
not rotate the gear 83 in a direction which would
permit the plate 71 to again disarm the device.
Further, an examination of Fig, 3 will show that
once the device is armed, a clockwise rotation of
the driving gear would not result in a counter-
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clockwise rotation of the driven gear as the driv-

ing gear would merely jam against the driven

gear since there are no mating surfaces enabling

the driving gear to drive the driven gear counter-
. clockwise.

In order to render the mechanism safe during
handling and transportation, the firing pin is
positively locked or secured in cocked position by
a disposable nut, and the timing disk and safety
disk are positively secured in safety position and
the cord or strand is positively prevented from
being pulled out by a disposable lock or member
which, in the present instance, is secured in place
by the disposable nut. As will be seen most
clearly from Figs. 4.and 5, the upper end of the
firing pin extends through the cap %3 and is
threaded so. as. to. receive a disposable nut 0.
This nut is adapted to bottom against the top.of
the cap 53, and when in place positively secures.
the firing pin against escape from its cocked posi-
tion. Thus, it. prevents accidental firing of the
fuse in the event that the sear should become
displaced and the safety plate T{ should be jarred
from safety position, which happenings might
take place in the event that the mechanisms
were acecidentally dropped, for example. The
safety lock for the timing device and cord com-~
prises a plate 101 adapted to be clamped against
the top. of the cap 53 by the disposable nut {88.
From Fig. 4, it will be seen that the nut has a
boss 182 adapted to be received by an opening
02 in the body portion of the plate i0f. This
plate has a laterally extending arm 104 project-
ing over the timing disk 35, and the free end of
this arm is turned down as at 108 and has a lug
106 adapted to extend through the slot 40 of the
timing disk 35 and into an aperture 187 in the
lobe of the safety disk 27. The plate, at its other
end, overlies the top of the cord guide 8! and
the anchor member or slecve 83, and it is slotted
as at 108 so as to accommodate the protruding
end of the cord. This end of the plate is bent
downwardly and then backwardly so as to pro-
vide a hook 108 the free end of which takes into
the circumferential groove {10 adjacent the top
of the guide 81.

It will be seen from the foregoing description,
taken in connection with the accompanying
drawings, that when the disposable nut 108 and
the lock plate {81 are secured in place, the vari-
ous instrumentalities or devices of the mechanism
are secured against operation. In no event can
the firing pin be released; the lug 108 positively
locks the timing device against operation with
the two disks thereof in safety position, and the
plate 181 prevents the cord from being pulled
out since it locks the sleeve 83 in the counterbore
in the upper end of the guide 8i. Thus the
mechanism is rendered safe in handling and
transportation. When it is desired to put the
mechanism into use at the field of operation, it
is necessary to unscrew the nut 180 and lift off
the safety plate 101 and dispose of them, and
these operations may be very rapidly carried out.
After the safety nut and lock plate have been
removed and disposed of, the mechanism is still
relatively safe to handle. The detent 70 pre-
vents operation of the timing device, and the
safety disk prevents operation of the trigger even
after the timing disk has been adjusted in ac-
cordance with the desired time interval between
the dropping of the device and the release of the
firing pin. Furthermore, if, in handling, the
cord should be only partially pulled out, the
mechanism will not be armed. It will be ob-

10

15

20

30

35

40

45

50

55

60

65

70

3

served that, due to the length of the cord wound
upon the drum and the extent to which the drum
must be rotated before the mechanism is armed,
a substantial portion of the cord may be pulled
out with safety. During the drawing out of the
cord, the drum 7% will slip with respect to the
wound up spring 84, and if the cord is then re-
leased, the spring will grip the drum and turn
it in a direction to again wind the cord thereon.
In operation, after the safety nut and lock plate
have been removed and disposed of, the timing
plate 35 is adjusted by means of the wings or
lugs 3% in accordance with the predetermined
time interval which if is desired to have elapse
hetween the arming of the mechanism and the
release of the firing pin. In the event that the
mechanism is used for controlling the firing of
a parachute flare dropped from an airplane, the
free end of the cord 74 may be secured to the
under side of the plane. -Then, when the para-
chute flare and the timing mechanism are
dropped, the weight thereof will cause the cord
to unwind from the drum, and when the cord has
keen completely unwound, the knot 7% at the end
thereof will be pulled out of the bore or opening
18, thus freeing the cord from the drum. During
such unwinding of the cord from the drum, the
drum will make substantially three revolutions
so as to operate the driven gear 94 in a series .
of steps and thus bring the finger 86 of this driven

gear against the edge of the safety plate Ti,

whereupon the safety plate Tt is moved out ef

safety position and the detent 70 is released from

the escapement wheel. It will be observed that,

with this arrangement, the cord 14 is of substan-

tial length and, therefore, the timing device is

not armed until the mechanism has dropped &

substantial distance away from the plane. When
the detent is withdrawn from the escapement
wheel {8, the timing device is free to operaie

causing rotation of the arbor i3 and withdrawal .
of the lobe 80 of the safety disk from the path of

movement of the free end of the trigger 45.

When the timing disk 35 has been rotated by
the spring 14 to a position where the slot 40

therein registers with the free end of the trigger,

the trigger is free to pivot (counterclockwise, in
Fig. 1) and thus release the sear 56. When the

sear is released, the firing pin spring 55 will move

the firing pin downwardly with a sharp move-

ment ‘resulting in firing of the primer of the
flare (not shown).

As many changes could be made in the above
construction and many apparently widely differ-
ent embodiments of this invention could be made
without departing from the scope thereof, it is
intended that all matter contained in the gbove
description or shown in the accompanying draw-
ings shall be interpreted as illustrative and not
in a limiting sense.

It is also to be understood that the language
used in the following claims is intended to cover
all of the generic and specific features of the
invention herein described and all statements of
the scope of the invention which, as a matter
of language, might be said to tall therebetween.

We claim as our invention:

1. In a time-controlled firing mechanism, a
firing device having a firing pin; a spring oper-
ated timing device for confrolling the release of
said firing pin; means for arming said timing
device comprising a member normally holding
the same against operation, a drum, an operative
connection between the drum and said member
for releasing the member from the timing device
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to arm the latter when the drum has been ro-
tated to a predetermined extent, and a cord de-
tachably connected to and wound about said
drum and adapted to rotate the same when the
cord is pulled out; and disposable safety means
for locking said firing pin against operation and
for preventing said cord from being pulled out.

2. In a time-controlled firing mechanism, a
firing device having a spring operated firing pin;
% timing device for controlling the release of said
pin; arming means for the timing device com-
prising an operating cord adapted to be pulled
out and a member secured to the cord adjacent
its free end; a disposable safety nut screwed
onto said pin for positively locking the same in
- cocked position, and a disposable safety plate
secured in position by said nut and cooperating
with said member for preventing operation of
the cord.

3. In a time-controlled firing mechanism, a
firing device having a firing pin; a timing device
for controlling the release of said firing pin and
having a safety disk with an aperture and an
adjustable timing disk provided with g slot; arm-

ing means for the timing device having a detent

engageable therewith, a rotatable drum, an oper-
ative connection between the drum and detent,
a cord wound about the drum, a guide through
which the cord passes, and & member secured to
the cord and adapted to seat within said guide,
said guide having adjacent said seat a circum-
ferential groove; a disposable safety nut screwed
onto sald firing pin for positively locking the
same in cocked position, and a disposable lock
plate secured in position by said nut and having
a lug engaged in the aperture of said safety disk
and the slot of said timing disk for preventing
rotation thereof, said lock plate further having
a hooked end overlying said guide and member
seated therein and engaging in said groove,

4. In a time-controlled firing mechanism, a
firing device; a timing device for controlling the
release of said firing device; and means for arm-
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ing said timing device and including a detent
engageable therewith, a drum, an operative con-
nection between said drum and detent for dis-
engaging the detent from the timing device after
the drum has been rotated a plurality of revolu-
tions, a pull cord of substantial length wound
about said drum for rotating the same when the
cord is pulled out, and a coiled spring within said
drum tending to rotate the same in a direction
to wind the cord thereon, said spring being an-
chored at its inner end and having its outer con-
volution in frictional engagement with said drum.

5. In a time-controlled firing mechanism, a
firing device; a timing device for controlling the
release of said firing device; and means for arm-
ing said timing device including a detent engage-
able therewith, a rotatable drum, an operative
connection befween said drum and detent and
including a Maltese gearing having a one-toothed
driving gear fixed to the drum and a driven gear,
a pull cord of substantial length wound about
said druin, and a spring associated with said
drum normally tending to rotate the same in a
direction to wind the cord thereon.

6. In a time-controlled firing mechanism, a
firing device having a spring pressed firing pin
provided with a shoulder, a timing device for
controlling the release of said firing pin, a piv-
oted safety plate having a portion normally lying
in the path of movement of said shoulder, a
spring detent connected to said plate and adapted
to engage said timing device, a rotatable drum,
a Maltese gearing having a driving gear fixed to
said drum and a driven gear provided with a
finger adapted to engage the edge of said safety
plate to move said plate out of safety position
and release said detent from said timing device,
a pull cord wound about said drum, and a spring
normally tending to rotate said drum in a direc-
tion to wind up the cord thereon.

THOMAS M, PERRY,
FREDERICK H. HUNTER.




