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This invention relates to time fuses of the the lines 6-6 and 7 7 respectively, of 
mechanical type adapted for use in connec- Fig. 1; . . . . . tion with artillery projectiles, and for anal- Fig. 8 is a fragmentary sectional view 
ogous purposes. One of the objects of the taken on line 8-8 of Fig. 7; 5 invention is to produce an especially com- Fig. 9 is a fragmentary plan view of one 55 
pact, and at the same time reliable and accu- of the frame plates of the time mechanism, 
rate, mechanism for this purpose, and one with the click or pawl for holding the main 
which can be made of such small diameter as Spring in Wound up condition; 
to be usable with artillery projectiles of the Figs. 10, 11 aud 12 are cross sections taken 

10 Smaller calibers. Another object is to locate on lines 10-10, 11-11 and 12-12, respec- 60 
the firing pin in the axial center of the fuse tively, of Fig. 1, looking in the directions of 
and projectile, and to make the structural the arrows applied to such lines; 
frame parts of the mechanism of exceptional Fig. 13 is a fragmentary longitudinal sec 

: rigidity and solidity, thereby contributing to tional view taken on a radial plane indicated 
15 the object previously mentioned, namely, that by the line 13-13 of Fig. 7; of securing accuracy and reliability in opera- Fig.14 is a perspective view of the con 

tion under the severest conditions of service. troller arm of the release mechanism; 
Still further objects are concerned with novel Fig. 15 is a perspective view of the firing 
means for regulating the escape mechanism, pin; . . . 20 or time controlling element of the fuse mech- Fig.16 is a perspective view of the firing 70 
anism, for locking the adjustable setting cap pin locking and releasing lever; . . . 
or head to the body structure of the fuse, for Fig. 17 is an elevation showing the co 
normally locking the time movement and re- action of the firing pin and its locking and re 
leasing it at the instant of firing, for con- leasing lever; - - 

65 

25 trolling the firing pin, and for safeguard- Fig.18 is a perspective view of the auto- 75 
ing the firing pin against prematurely mov- matically releasable lock for the time mech 
ing to detonate the primer of the fuse. an Sm; " . . 
The invention consists in the means for Fig. 18" is a fragmentary similar view of a 

accomplishing the foregoing and other ob- modified lock for the same purpose. 
30 jects, hereinafter set forth in this specifica- Fig. 19 is a perspective view of the balance 80 

tion, and in the equivalents of such means, and hair spring mechanism by which the 
within the scope of the appended claims. running rate of the time mechanism is con 
In the drawings illustrating the following trolled. specification- . . Fig. 20 is a fragmentary longitudinal sec 

35 Fig. 1 is a longitudinal central section (as ition of the fuse showing provisions for wind- 85 
to all except the forward extremity) of a ling up the mainspring of the time mechanism 
mechanical time fuse embodying this inven- by insertion of a winding key through the 
tion: . - side of the base. . . . . 

gs. 2 and 3 are cross sections of the fuse like reference character's designate the 40 Figs. tS w -i. taken on the lies 2-2 and 3-3, respec- R parts wherever they occur in all the 90 
- iO'G.S. w 

tively, of Fig. 1, and looking in the direc- frica hor c is - a narra, 
tions of the arrows respectively applied to f The Ali base 20 ls internally recessed to said lines: . . . orm.c hambers and passages, preferably sub 

wa a . . . . e. - stantially as shown in Fig. 1. It is external 
as Fig. 4 is a perspective detail view of the ly threaded at or adjacent to one end, which 95. 

regulator for governing the rate of move: I may call the bottom end or portion, for 
ment of the escape mechanism; mounting in the artillery projectile, and its 

Fig. 5 is a cross Section taken on line opposite or head end is open and internally 
5-5 of Fig. 3 illustrating such regulator; threaded at 21 to receive a retaining ring 22, 

5U Figs. 6 and 7 are cross sections taken on which holds the interior parts removably in 100 
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place. There is all internal shoulder at 23 
between which and the retaining fing is coli 
fined the time mechanisin or movement. 
That part 24 of the base between the shoul 
der 23 and the open end may be designated 
for the purposes of this description as the 
casing, and the Space within such casing may 
be designated as the main or outer chamber. 
Below the shoulder 23 is an inner or lower 
chamber 25 having a botton 26, from which 
a passage 27 extends through the lower part 
of the base to its end. In this passage is 
fitted movably the firing pin or hammer 28, 
having a shoulder to receive the impelling 
preSSLL'e of the firing pin spring 29 which 
Surrounds the pin and reacts against the 
abutment 30 in the base; and on the extrem 
ity of the firing pin is a point, 31 to detonate 
the prier. 
27 is enlarged and internally threaded to re 
ceive the priner 32, which holds a cap of full 
lminatig powder 
to the bill'sting charge of the projectile to 
which the fuse is applied, as lisual in this 
it. 
It will be noted that the firing pin is locat 

ed in the axial center of the fuse. This is a 
aluable feature, for reasons which will al 

Deal' later, and its attainment, in connection 
with other improvements, is one of the ob 
jects of the present invention. 
Time mechanism, Op. 7).0 eneni.-The mov 

iing parts of this mechanism are made light 
in Weight and are located close to the axis 
of the fuse to minimize the disturbing effects 
of centrifugai force, but are strong and rug 
ged; while the structural or framing parts 
which support, the movable members are solid 
aid rigid in construction and arrangement. 
The structural or frame members prefer 
ably consist of four parts, foirmed as shown 
2 ind hereia) described, namely, a bottom plate 
33 which rests on the shoulder 23 and is re 
Cessed in its upper side to receive the main 
Spring-wilding wheel and holding click or 
pawl therefoi, a nati) plate 34 which is deep 
ly recessed in its under side to contain the 
laii Spi'iiig bai'i'el aid inain wheei, an inter 
linediate plate 35 which is recessed on the 
Under' side to accoininodate the wheels of the 
tiine and a top plate 36 recessed on its 
under side to accommodiate the balance and 
liair spling and the regulato'. These plates 
rest upon Oile another at their rims, and all 
except the top plate 36 have substantially 
complete Gil'cumfei'ential engagement with 
the plate beneath, and with the fuse base, 
respectively. Moreover. even the top plate 
is supportel over a large proportion of its 
ai'ea, those parts of its area which do not 
rest directly on the plate 35 beneath being 
the ti'a).sverse space 37 which contains the 
balance 38 and a recess 39 opening from the 
Space 37 to permit flexing of the hair spring 
40. Each plate has a top wall or web which 

, 
. 

The lowei' end of the passage 

aid has a passage leading. 
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is substantially continuous, and sufficiently 
rigid to prevent its defection by inertia or 
setback under even the heaviest possibie fir 
ing charge. All these plates are of proper 
external form and dimensions to fit within 
the fuse casing. 
The moving parts of the time movement 

comprise a spring driven gear train and a 
spring-controlled oscillative bar-like bal 
ance. The main or driving spring 41 is con 
fined in a mainspiring barrel 42 which fits 
freely within the central recess or chamber of 
the mail plate 34 and is rotatable about a 
main shaft or airbor 43 in the axis of the fuse 
body, having pivot bearings in this plate and 
in the end plate 33. The ends of the main 
SDI'ing are connected to the airbor 43 and bar 
I'el 42 by Saitable hooks on the arbor and bar 
rel, respectively. The arbor 43 carries a 
main wheel 44 which meshes with a pinion 45 
connected to the first wheel 46 of the move 
lheint. An extension chaliber 34 of reduced 
dial heter rises in the main plate from the 
chainber which contains the spring barrel, to 
receive the main wheel 44, and is covered by 
an integral web of the plate which provides 
the upper bearing for the main arbor. 
Small recess is formed in the upper side of the 
plate 34 to receive the pinion 45 and opens 
into the extension chamber, whereby this pin 
ion is enabled to mesh with the main wheel 

A. 
--- 

44. An integral web left between the spring 
b: 'I'el chamber aid the last named recess 
provides the lower bearings for the first wheel 
staff. The first, wheel 46 drives a pinion 47 
mollnied on the same staff with the second 
wheel 48, and the latter wheel drives a pinion 
49 mounted on the staff of the third or escape 
wheel 50. The staffs of these three wheels 
and their pinions have lower pivot bearings 
in the plates 34 and 35. The bearings of the 
first and Second wheels are on opposite sides 
of the fuse axis, and those of the escape wheel 
are on a third side. Thus the gear train 
vil'tl!ally surrounds this axis and is located 
wholly within a circle of minimum diameter 
centei'ed in the axis of the fuse. 
The balance 38 is a bar mounted on a staff 

51 which has pivot bearings in the plates 35 
2}ld 86 and in the axis of the fuse. Arms 52 
and 53 are connected with the balance and 
extend downward through openings in the 
top of the plate 35. They form an escape 
pallet cooperating with the escape wheel and 
are suitably spaced and located, on opposite 
sides of the staff 51 to be oscillated by the 
teeth Of the escape wheel and govern the rate 
of rotation of this wheel. Preferably the 
balance and pallet arms are made in one 
piece; blanked out from a piece of sheet steel, 
Di' other Suitable material, and the arms bent 
down fi"On the plane of the blank. 
The hair spring 40 is a substantially 

straight Spiring Secured in the staff 51 and 
held at One end in a narrow slot between 
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shoulders 54, 55, at the end of the recess 39. 
Its opposite end is held by a regulator which 
consists of an externally threaded tube or 
thimble 56 and a nut 58 surrounding said 
thimble and meshing with its threads. The 
thimble is mounted in a substantially radial 
passage 57 in the top plate 36, opening into 

U. 

30 

40 

50 
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the space 37, and the nut is fitted to rotate in 
a chamber which intersects the passage 57 
and opens through the upper face of the 
plate; whereby the nut is accessible for ad 
justment after the movement has been assem 
bled. The outer end of the tube or thimble 56 
is closed by an end wall, in which is a slot of . 
suitable dimensions to receive and confine the adjacent end of the hairspring. Rotation of 
the nut 58 moves the thimble inward or Out 
ward with respect to the balance pivot and, 
by shifting the point at which it confines the 
hair spring, alters the effective length of the 
latter and so regulates the running speed of 
the movement. 

This regulator is an important feature of 
the invention and has the following useful 
characteristics. Its parts are Small in dimen 
sions. The thimble 56 may be made of wire 
threaded externally and flattened at one side, 
as shown at 59 in Fig. 4. It is bored internal 
ly through part of its length to form the end 
wall abovementioned and provide an openin 
ner space sufficiently large to permit flexing 
of the hair spring and limit the confinement 
thereof to its engagement with Such end wall. 
Such thimbles may be made by automatic ma 
chine tools in large quantities at small ex 
pense. The slot in the end wall which re 
ceives the hair spring may be made by punch 
ing or by a transverse saw cut. The flat side 
59 is provided in order to prevent rot.tion of 
the thimble when the nut is turned; and the 
key member which cooperates with the flat 
side to that end is conveniently and economi 
cally made in the following manner. The 
passage 57 in the top plate which receives the 
regulator is drilled through from the periph 
ery of the plate in a location near to one sur 
face thereof, preferably the surface" which 
comes next to the plate 35. A thin wall is 
thus left between such surface of the plate 
and the passage, and this thin wall is offset by 
a suitable tool, as indicated at 60 in Fig. 5. 
In practice, this offsetting is preferably done 
while a mandrel or core of the same form and 
dimensions as the thimble is held in the pas 
sage, whereby the offsetting of the plate is 
limited to that amount which will fit and 
cooperate perfectly with the thimble. The 
regulating nut 58 may be made of a piece cut 
from a bar or tube and internally threaded; 
which may be done by automatic machine 
tools. Its outer surface is longitudinally 
ribbed to give a purchase for rotating it. 
When the movement is assembled, all the 

frame plates are keyed together by pins or 
dowels set into one plate of each pair and en 

tering alined holes in the adjacent plate. 
Thus, the top plate 36 carries pins 61 which 
enter holes 62 in the plate 35; and pins 63 
are fixed in the holes 62 and enter holes 64 in 
the plate 34. The latter holes are entered 
from the opposite end by pins 65 set into the 
plate 33. In addition, long screws 66 are 
passed through alined openings in all of the 
plates and are screwed into the bottom plate, 
while their heads occupy countersunk recesses in the upper side of the top plate. These pins 

3 

and screws anchor the plates together in 
structural unity. 

a chamber or recess in the top side of the bot 
tom plate 33. The winding wheel has periph 
eral teeth adapted to be engaged for winding 

On the head of the mainspring barrel is 
secured a winding wheel 67 which enters 8) 

the spring by a winding pinion inserted 
through a hole 68 in the bottom plate before st 
the movement is placed in the base. The 
wound up condition of the spring is main 
tained by a click or pawl 69 pivoted to the bot 
tom plate in an extension of the recess there 

9) in. The click has a tooth 69 to enter between 
the teeth of the winding wheel, and a shoulder 
69 arranged to bear on an abutment 33° of . 
the plate to prevent the spring from unwind 
ing. It has also a finger 69 which Swings 
outside of the circumference of the plate 
when displaced by the rotation of the wheel 
in winding up, and is prevented from so mov 
ing by the surrounding fuse casing when the 
movement is placed therein. Thus the main 
spring is positively locked. . 
Winding of the mainspring after place 

ment of the time movement in the base is made 

.00 

possible by a slight modification of this fuse, 
however, and suitable provisions for so wind 
ing it are illustrated in Fig. 20. A hole 68 
in the side of the base is adapted to receive, 
and preferably provide a bearing for, a wind 
ing key 68 having teeth on its end capable 
of meshing with the teeth of the winding 
wheel 67 in the manner of a crown gear and 
pinion couple, and the hole is located at a suit 
able position to permit such engagement. A 
notch is formed in the edge part of the bottom 
plate 33 to permit insertion of the key into 
engagement with the winding wheel, and 
may be registered with the hole 68 by correct 
placement of the movement on insertion, or by 
turning the movement afterwards by the set 
ting means, later described. The click 69 is, 
in this case, made resiliently yielding to per 
mit travel of the teeth of the wheel past its 
tooth 69, and to prevent unwinding of the 

05 

110 

15 

120 

spring, either by making the finger 69° 
springy, or by omitting the finger and apply 
ing a pawl spring of ordinally character. 
After winding, and withdrawal of the key, 
the hole 68 is closed by a screw or other plug, 
the inner end of which terminates clear of the 
movement frame, so that it will not interfere 30 
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4 
with the subsequent setting of the move 
ment. 
Firing-pin lock.-The firing pin is held in 

its retracted or armed position, shown in 
Fig. 1, by a locking and releasing arm or 
lever 70, which, for the purposes of this de 
Scription, I will call the release lever. Said 
release lever is contained in a recess 71 in 
the under side of a plate 72 which is contained 
in the chamber 25 and rests on the bottom 26 
thereof, and has a pivot stud 73 about which 
the release lever is adapted to turn. The 
latter also rests on the surface 26 and extends 
across the chamber 25 beside the upper end 
of the passage 27 which contains the firing 
pin. Said pin has on its upper end a head 
74 formed at its under side with a beveled 
shoulder 75, which head, when the pin is in 
its armed position, enters a central opening 
76 in the plate 72. The release lever has on 
its central part a protuberance 77 adapted 
to extend partly across the entrance to pas 
sage 27, as indicated in Figs. 10 and 11, un 
derlying and supporting the head 74 of the 
firing pin, and the surface of this protuber 
ance which thus engages the firing pin is 
beveled, or preferably so, whereby the pres 
sure exerted by the firing pin tends to crowd 
the release lever out of the way of the head. 
On the free end of the release lever is a hook 
78, or equivalent abutment, adapted to en 
gage an abutment shoulder or arm 79, prefer 
ably formed by cutting away one side of a 
pin 80 which passes through the plate 72 
and has a rotative bearing therein. The point 
at which the hook 78 engages the shoulder 79 
is eccentric to the axis of the pin 80, and the 
line of force application by the hook is at 
one side of such axis, whereby the pressure 
exerted thei'eon by the release lever tends to 
rotate the stud. In effect, this part of the 
stud constitutes a short level' arm on which 
the release level presses. 
The stud 80 carries fixed upon its upper 

end, and resting on the upper surface of the 
plate 72, an arm or lever 81 which I may ca, 
for the purposes of this description, a control 
arm. It is provided with an upstanding fin 
ger 82. The finger 82 normally resides in the 
annular space between the wall of chamber 
25 and the circumference of a control or 
timing disk 83 which has a gateway 84 at 
one point adapted to admit the finger S2. 
This control or timing disk is secured to the 
end of the mainspring arbor 43, protruding 
below the bottom movement frame plate 33, 
and is rotatable with the arbor in the upper 
part of chamber 25. In the present instance, 
it is made as a shallow drum having a cylin 
drical flange in which the gateway 84 is cut, 
but it may be otherwise constructed, pro 
vided it has a circumference adapted to re 
strain movement of the control arm and a 
slot, or equivalent opening, adapted to permit 
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movement of the control arm when the con 
trol disk is in a certain position. 
The spring-pressed firing pin, acting on 

the beveled part 77 of the release lever, tends 
to move the latter outwardly and exerts force 
through the hook 79 on stud 80, tending to 
move the control arm and its finger inwardly 
toward the center of chamber 25. After the 
projectile carrying the fuse has been fired 
from a gun, and so set in rotation, the pres 
sure thus applied is greatly increased by cen 
trifugal force acting on the release lever and 
tending to swing the same from the full line 
position shown in Fig. 11 to the adjacent po 
sition thereof shown by broken lines. The 
force thus applied through the stud 80 to 
the control arm 81 is greater than the centif 
ugal force acting in the opposite direction on 
the control arin, whereby the resultant of the 
forces thein acting on the control arm causes 
the finger 82 of the latter to bear on the out 
side of the control disk and to enter the gate 
way therein when such gateway arrives, be 
side the finger in the course of rotation of the 
disk. I have insured that the resultant force 
will be as above stated, by making the re 
lease lever 70 relatively heavy and massive 
and the control arm relatively light and small 
in mass. - . . . . 

It is possible also to insure the same effect 
in other ways, all of which are within my 
contemplation; as by providing the control 
arm 81 with a second and counter balancing 
arm at the opposite side of a line radial to 
the fuse and passing through its pivot. Ol' 
by applying an additional Spring to the level 
70 so as to exert force tending to throw it 
outward, or by applying a spring to the con 
trol arm 81 or its pivot. 80, tending to move 
the control arm inward; all as well known to 
those skilled in this art. The release lever 
and control arm, with their interengaging 
abutments, form the hammer lock mechanism 
of the fuse, controlled by the time mecha 
nism. 
While the beveled construction of that 

part of the release lever on which the firing 
pin bears is of advantage, because it not only 
relieves the release lever of any frictional 
resistance to its outward movement, due to the 
pressure exerted by the firing pin, but also 
applies this pressure usefully to displace the 
l'elease lever, (wherefore claim it as a valu 
able feature of the invention), yet I may, without departure from the general princi 
ples of the invention and within the scope of 
the protection which claim, dispense with 
this feature and rely on centrifugal force or 
other means alone to displace the control le 
ver in the manner indicated. 

Setting means for the timing mechanisp 
in order to regulate the length of time which 
will elapse after the timing mechanism has 
started to run before the gateway 84 will be 
brought into position to admit the control 
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lever finger 82, I provide a setting cap or 
head on the fuse for rotating the entire time 
mechanism and there with the timing disk 83. 
The setting head is constructed preferably p 
of a ring 85 which rests on the retaining ring 
22 previously mentioned, and has a central 
boss projecting into the interior of the re 
taining ring, and an outer head or terminal 
86 which fits on the outer end of the ring 85 
and carries a stem 87 projecting through such 
ring. 
ed and is detachably screwed into a locking 
plate or disk 88 which underlies the central 
boss on ring 85 and the circumference of 

15 

20 

25 

which extends outward under the retaining 
ring 22. The disk or plate 88 may be drawn 
up by the screw stem S7 far enough to take 
up looseness between the setting head and the retaining ring. A space is left between the 
head locking plate and the top frame plate 
of the time mechanism, in which is placed a 
spring washer 89 for the double purpose of 
holding this mechanism yieldingly but firm 
ly against the bottom of its chamber in the 
fuse body, and of creating a limited friction 
between the locking plate and the retaining 
ring. The friction effect so caused permits 
the setting head to be easily turned and in 
sures that it will not turn so freely as to be 
liable to accidental displacement after hav 
ing been set. There are fixed in the boss of 
the ring 85 two (more or less) dowel pins 90 

35 

which pass through holes in the plate 88 and 
enter sockets in the movement frame plate 
36, for transmitting rotational movement 
from the setting head to the timing mecha 
nism and timing disk 83. 

40 

Setting look.--The setting of the time 
mechanism last described is effected before. 
the projectile equipped with the fuse has been 
loaded in the gun. Derangement of the set 
ting by forces acting upon and after firing 
of the gun is prevented by a lock, of which 

50 

60 

sageway 92 in the ring 85. 
is substantially larger than the stem 87 and 

movement of the setting R 

the embodiment shown here consists of two 
sharp pointed pins 91 located in radial pas 
sages in the boss of the ring 85 with their 
outer pointed ends next to the inner surface 
of the retaining ring 22, and their inner 
beveled ends protruding into the central pas This passageway 

contains a wedge block or displacer 93 which 
surrounds the stem 87 and is adapted to slide 
endwise in the passage. The part of the 
wedge block contiguous to the locking pins 
91 is beveled so that, under its inertia set 
back, when the gun is fired, it will wedge and 
crowd the pins outward, causing their sharp 
pointed outer ends to indent the retaining 
ring 22 which, as before stated, is tightly 
screwed into the base or body part of the 
fuse, and effectually preventing any rotary 

or time mecha 
nism relatively to the fuse 

The inner end of the stem.87 is thread 

said hole resting on the 

u Ody. A spring 
: 94 normally relieves the locking pins of the 

5 

weight of the displacer 93, leaving the latter 
free of the retaining ring when the fuse is set. A single pin arranged and operated as is the 
in 91 may be used, or there may be more 

than two. The duplicate arrangement al 
lows the pins to balance each other; and when 
more than two are used, they are distributed 
about the fuse axis for balance. 

Lock for the timing mechanism.-The 
time movement is locked and prevented from 
running prior to discharge of the projectile 
from the gun. The means for that purpose 

70 

is shown in Figs. 7, 8 and 18. A plate 95 is pivoted by a pivot pin 96 to the tipper side 
of the movement frame plate 34 so that it may 
Swing in a plane perpendicular to the axis 
lug 97 which passes through an opening 98 
in the plate 34 into the path of a pin 99 which 
rises from the main wheel 44. This lug is 

'80. 

of the fuse, and is provided with a bent down 

85 
inclined to the path in which the pin 99 
travels in such manner, as shown in Fig. 7, 
that the pin tends to push it out of the way, 
and is able to do so and pass by it when the 
lug is not prevented from being so displaced. 
Broadly, the lug is a displaceable detent or 
obstruction for a moving part of the time 
mechanism, various equivalents for which 
may be made within the scope of my invent 
tion. Normally, it is obstructed and locked 
in the path of the projection 99 by a locking 
or stop pin 100, which occupies a hole in the 

90 

95 

plate 34 and is supported by a spring 101 in 
plate 33, and pro 

trudes into an alined hole 102 in the plate 
83. Said pin extends and is movable length 
wise of the fuse, and may be withdrawn by 
setback below or back from the plane in 
which the plate 95 moves. The plate 95 is 
provided with an angular part or shoulder 
103 besides the pin 100 and so close thereto 
that it is prevented thereby from moving out 

100 

105 

Wardly far enough to permit release of the 
pin 99. The plate 95 is also formed in such 
manner that its center of mass is at one side of 
its pivot 96, and at one side of the radius of 
the fuse passing through said pivot, whereby 
centrifugal force is effective to throw it out 
ward when the projectile is rotating in flight 
and the locking pin 100 has been retracted by 
setback. 
der 103 is so formed that, after passing the 
locking or stop pin 100 when the latter is re 
tracted, it leaves the latter free to move for 
ward again under the impulse of its spring 

lic 

115 
The angular projection or shoul 

101 after having acquired momentum. But . . 
in being again projected, the pin 100 passes 
at the left of the angular projection 103, 
(with reference to Fig. 7), and restrains the locking plate from again assuming a posi 
tion which would obstruct the running of the 
time mechanism. . . . . . . . 

Control arm. Safety lock.-The control arm 
81 is locked and prevented from bearing 
against the timing control disk or entering 
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6 

the gateway therein, prior to firing of the 
projectile from the gun, by a lock consisting 
of a pin 104 set into a societ, 105 in the base 
part of the fuse body. The pin has a pro 
jecting extremity 107 of reduced dialeter 
which passes through a complemental hole 
in the plate 72, between the arm and the axis 
of the fuse, and in a location where it lar 
mally holds the finger 82 of the conti?olarin 
wholly out of contact with the timing disk, 
and a short distance away from the disk, as 
shown in Fig. 10. On the lower end of this 
pin are two separated projections or legs 104" 
of resilient character having external wedge 
surfaces 104b at or near their lower ends. 
There is an extension 105 of reduced diall 
eter from the bottom of the socket 105, and 
a shoulder 106 is formed between the botton). 
of the socket proper and this extension. In 
the normal unstressed condition of the legs 
104", their beveled faces 104 rest on the 
shoulder 106, whereby the pin is supported SO 
as to lock the control an 81, as above de 
scribed. By virtue of this feature, the timing 
disk may be turned in either direction and through any angle in being set, even though 
in so doing the gateway is brought beside the 
finger 82, without danger of prelnaturely re 
leasing the firing pin. The lower extremities 
of the legs 104 and their outer surfaces above 
the wedge portions thereof are near einough 
together to enter the Socket extension when 
the pin is acted upon by setback. There 
fore, when the gun is fired, the legs are 
wedged together by the shoulder 106 and 
enter the socket extension where their resil 
ience causes them to exert friction against 
the sides of the extension, preventing rebound 
of the pin into a position where it could again 
lock the controllarin prior to 'elease thereof 
by the timing disk. - 

Locking pins of this description may be 
made automatically in large quantities and 
at small expense by automatic machine tools 
of the screw machine type, the outer surfaces 
and wedge faces of the legs being formed by 
a turning operation, and the legs being sepa 
rated by a subsequent slotting or sawing opei'- 
ation, being thereby made splingy and 'e- 
silient enough for action in the manner (i.e- 
scribed. - 

Firing pin Safety lock.-As an additional 
safeguard, provide a further lock to prevent 
release of the firing pin if the normal control 
mechanism should be accidentally tripped 
and released prior to firing from the gun, 
This safety lock comprises bolts 108 set into 
transverse passages in the fuse base and each 
having a projection 109 lying in the path of 
the lower head on the firing pin. These bolts 
are pressed inward by springs 110, which 
react against a sleeve 111 (Fig. 12) nounted 
externally on the base of the fuse or against 
the passage in the shell into which the fuso. 
is set. As here shown, there are two locking 
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bolts disposed in positions to balance each 
other, but there may be more than two, or 
Oilly one. They effectually prevent such re 
iease of the firing pin as would explode the 
primer before the projectile has actually been 
fired from the gun and set into rotation so 
rapidly as to generate centrifugal force suf 
ficient, to retract the lock. 

it will be undeistood that when a projectile 
equipped with the fuse is fired from a gun, the 
first effects are those due to the inertia or set 
back of the axially movable parts. The dis 
placer 93 is actuated to lock the setting cap by 
the pins 91; the pin 100 is displaced, leaving 
the defeat, lug 97 of the timing mechanismlock 
free to be shifted out of the way of the pin 99; 
and the controller locking pin 107 is with 
drawn, leaving the firing pin lock mechanism 
free to act when permitted by the timing 
mechanism. Then, as the projectile and fuse 
ai'e Set into rotation by the rifling of the gun, 
the timing mechanism detent is forcibly dis 
placed by centrifugai force, carrying the 
shoulder 103 across the end of the locking pin 
100 and to the other side thereof; and the 
firing pin safety lock 108 is also retracted. 
The timing mechanism now runs continu 
Ously at the rate predetermined by the qual 
ities of the balance and hairspring, and by 
the adjustment of the hairspring, until the 
gateway in the timing disk, after a lapse of 
time determined by the preliminary setting 
of the timing mechanism, is brought beside 
the finger 82, which finger, having been pre 
viously pressed lightly against the timing 
disk by the force exerted through the release 
lever 70, then swings through the gateway 
from near the position shown by dotted lines 
in Fig. 11 to that shown by dot-and-dash 
lines, and releases the firing pin. 

ille fuise made as he'eill before described 
comprises new inventive characteristics of 
construction and arrangement, by virtue of 
which the factor's heretofore acting in con 
nection with devices of this nature to impair 
the accuracy of running have been eliminat 
ed. The location of the firing pin in the axis 
of the fise reiieves the firing pin of all ap 
plication of centrifugai force and thus elimi 
rates the firictional resistance to its move 
lent dile to lateral pressure on its guides. 
The wheels of the time train are small and 
light in Weight and are all located at the 
least possible distances from the axis of the 
fuse, having regard to the necessary diame 
ters of the several wheels, whereby the dis 
turbing effects of centrifugal force on these 
members are reduced to the minimum. The 
frame plates in which the various parts of 
the time mechanism are mounted are rigid 
in construction and rigidly supported on one 
another and on the base of the fuse, where 
fore they are not displaced or distorted by 
setback and centrifugal force, and do not 
apply any increased friction to the moving 
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parts. On this account there is no apprecia 
ble variation in the rate of running of the 
time mechanism on acount of differences in 
Velocity of the projectile or differences in the 
firing charge. The same fuse can be used 
With projectiles of all calibers, from the small 
est to the largest, and is adapted for projec 
tiles as Small as one inch in diameter. The 
exceptionally small diametral dimension of 
the fuse is made possible by the location of 
the firing pin in the axial position, by the 
novel construction and arrangement of the 
firing pin lock mechanism, by the location 
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of the train wheels close to and surrounding 
the axis of the fuse and by their small di 
ameters, and by the Small diameter of the 
main wheel 44. - 
The time train herein described may be set 

up to run in either direction by making re 
versals or substitutions of certain parts. AS 
sluming that this train as thus far shown and 
described runs counter-clockwise, it may be 
made to run clockwise by reversing the 
escape wheel on its staff, reve'sing the main 
spring, or substituting an oppositely coiled 
mainspring, and making other changes, as 
follows. To permit of reversal or substitu 
tion of the mainspring, the hooks or studs 
provided on the arbor 43 and in the barrel 
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42 are preferably made to take a spring 
coiled in either a lefthand or a righthand 
spiral. Such stud may be formed integrally 
on the arbor by turning down one side there 
of about an axis perpendicular to the axis 
of the arbor itself so as to leave an undercut 

a flat surface on the side of the arbor. Or 
an arbor having a hook facing in one way 
stud 43, as shown in Fig. 8, surrounded by 

only may be used for driving in one direc 
tion, and an arbor with a hook facing the 
opposite way, may be substituted to drive in 
the opposite direction. The hook or stud of 
the barrel is generally a separate stud ap 
plied to the otherwise complete barrel, and 
is preferably headed or undercut to take 
springs of opposite wind. To permit wind 
ing of the reversed mainspring and to hold it. 
in wound up condition, the click 69 is re 
versed so as to yield in the opposite direction 
to that indicated in the foregoing descrip 
tion and to cooperate with the opposite side 
of the notch in the plate 33 in preventing 
unwinding. The firing mechanism lock is 
replaced by a similar lock to that shown in 
Figs. 7 and 18, but differing only in the de 
tail that the lug 97 is given an opposite in 
clination or bevel, as shown in Fig. 18. The 
palet arms 52 and 53 are, or may be, beveled 
at the edges which coact with the escape 
wheel appropriately with the wheel accord 
ing to the direction in which the latter runs 
and the angles of its tooth faces. The dif 
ference between clockwise running and 
counter-clockwise running mechanisms em 
bodying this invention involves only those 
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features just described, and any such mecha 
nism may be changed over as to its direction 
of running by making these simple reversals 
or substitutions of equivalent parts. This 
capability of the mechanism is of importance 
in that it enables essentially the same fuse 
to be used in guns having rifling of either 
righth and or lefthand pitch, with the mini 
mum of alterations and substitutions. 
The parts of the fuse are all of simple 

character, capable of being rapidly and 
cheaply made by automatic machinery. 
Any suitable materials may be used, prefer 
ably brass or bronze for the structural parts 
and such moving parts as are subject to the 
least pressure and wear, on account of the 
ease with which this material may be worked, 
and steel for the parts in which special hard 
ness or special strength with light weight 
are required. 

between the various parts of the fuse have 
been described for convenience on the as 
sumption that the fuse is vertical, with the 
advancing end uppermost, when in position 
for examination and comparison, wherefore 
such terms as “top”, “bottom”, “above”, “be 
low', and other terms indicating relative 
height, have the same significance as “for 
ward' and “rear', etc., considered with refer 
ence to the fuse in position for horizontal 
flight. The descriptive-terms applied to the 
several parts of the fuse have been selected 
for convenience and as apt to the particular 
design of these parts here disclosed; but such 
terms are not to be narrowly construed as limiting my protection to the particular 
structures and forms of the several parts designated thereby. Evidently many of 
these parts may be otherwise formed than as 
shown herein, while still functioning and 
cooperating in essentially the same manner 
and to the same end as herein described, and 
all such equivalent forms and constructions 
of corresponding parts are intended to be in 
cluded within the scope of the protection 
hereinafter claimed, whether or not they are 
within the ordinary definitions of such de 
scriptive terms. - . 
What I claim and desire to secure by Let 

ters Patent is: -. . . . 
1. In a mechanical time fuse having a fir 

ing hammer, locking mechanism for holding 
said hammer in cocked position, and an ad 
justable timing mechanism for controlling 
the said locking mechanism, a setting member 
rotatably mounted on the fuse base in con 
nection with the timing mechanism for set 
ting the latter, a locking device carried by the 
setting member adapted to indent a fixed part 
of the fuse base, and a displacer arranged to 
be moved by its inertia upon firing and en 
gageable with said locking device for im 
pelling the latter into locking position. 

2. In a time fuse, a base, an adjustable 
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timing means, a setting member rotatably 
mounted on the base in connection with said 
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tinning means, and a lock comprising an out 
wardly movable pointed pin carried by the 
setting member with its outer pointed end 
adjacent to a surrounding fixed part of the 
fuse base and adapted to indent the same 
when forced outwardly, and a longitudinally 
anovable weight having a wedging portion 
Operable by setback to crowd the locking pin 
outwardly. - - 

3. in a time fuse having a base, a timing 
means adjustably mounted in said base, a set 
ting member rotatably mounted on the base 
and coupled with said timing means for ad 
justing the latter, and a setting lock compris 
ing pins radially mounted in the setting mem 
ber with provision for movement outwardly 
from the axis thereof and having terminal 
indenting points adjacent to a surrounding 
part of the base, and a centrally located 
Weight movable by inettia under the shock 
of firing having a beveled portion arranged 
to bear on the inner ends of said locking pins 
and crowd them outwardly. 

4. In a time fuse having a base, an ad 
justable timing means, and a rotatable setting 
member mounted on the base coaxially there 
With, a lock for Securing the setting member 
in adjusted position consisting of a pin 
mounted in one of the members constituting 
the base and setting member with provision 
for inward and outward movement. With re 
lation to the axis thereof aid having an in 
denting portion adjacent to the other of said 
members, and a Weight arranged with pro 
vision for movement endwise of the fuse un 
der Setback, Said weight being arranged to 
engage the locking pin, and said pin and 
Weight being formed with mutually coacting 
Provisions for crowding the pin into locking 
position when the weight, is moved by setback. 

5. In a time fuse, a recessed base, timing 
lmeans contained in said recessed base and 
adjustably rotatable therein, a retaining ring 
secured to said base overlapping the timing 
means, a Setting member supported on said 
retaining ring, a holding plate secured to said 
setting linember and underlapping the retain 
ing ring, and a resilient presser between the 
timing means and the said plate pressing the 
latter against the retaining ring with yield 
ing friction-causing force. - 

6. In a time fuse, a recessed base, timing 
means contained in said recessed base and 
adjustably rotatable therein, a retaining ring 
secured to said base overlapping the timing 
means, a setting member supported on said 
retaining ring, a holding plate secured to said 

; setting member and underlapping the retain 
ing ling, a resilient presser between the tim 
ing meains and the said plate pressing the lat 
ter against the retaining ring with yielding 
friction-causing force, and means operated by 
force acting upon firing for Securing the set 
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ting member immovably with respect to the 
S. 

7. In a mechanical time fuse, a series of 
frame plates supported one upon another at 
their peripheral parts and recessed within 
such peripheral parts for reception of the 
parts of the timing mechanism, the end por 
tions of said plates being substantially con 
tinuous across their recessed portions and 
providing rigid bearings for the pivots of the 
rotatable parts of the timing mechanism. 

8. In a mechanical time fuse, a movement 
frame composed of Superposed plates hav 
ing surface contact with one another at their 
circumferential parts and being internally 
recessed to receive the parts of the movement, 
one of said plates having a transverse recess 
for the reception of a bar-like balance mem 
ber and having a lateral recess opening there 
from to receive one arm of a hair spring at 
tached to said balance, and a regulator 
mounted in the body of the plate at the Op 
posite side of the transverse recess. 

9. In a mechanical time fuse, a movement 
frame composed of Superposed plates having 
surface contact with one another at their cir 
cumferential parts and being internally re 
cessed to receive the parts of the movement, 
one of said plates having a transverse recess 
for the reception of a bar-like balance mem 
ber and having a lateral recess opening there 
from to receive one arm of a hair spring at 
tached to said balance, and a regulator 
mounted in the body of the plate at the oppo 
site side of the transverse recess, said regul 
lator comprising an externally threaded 
thinnbie mounted in the plate with provision 
for novement endwise and prevention of ro 
tatable movement therein, said thinnible hav 
ing an end wall with an opening to receive 
the hair spring, and a nut seated in a recess 
in the plate surrounding said thimble and 
meshing with the threads thereof. 

10. In a time fuse, a time mechanism com 
prising recessed frame plates and moving 
parts mounted in said frame plates, one of 
Said frame plates having a transverse cen 
tral recess opening from one end face of the 
plate and covered by the opposite end por 
tion thereof, and having also a lateral re 
cess opening from one side of said transverse 
recess, and a passage opening transversely 
from the opposite side of said transverse re 
cess, the plate having a hair spring receiving 
slot at the outer end of said before mentioned 
lateral recess, a thimble mounted in said pas 
Sage with provision for movement endwise 
therein and having in its end wall a hair 
spring receiving slot, said thimble and the 
passage having complemental key portions 
to prevent rotation of the thimble, and a nut 
surrounding the thimble and in threaded en 
gagement with the exterior thereof, said nut 
being rotatably mounted in the plate and con 
fined against endwise movement. 

y 

O 

3. 



1,777,547 

11. In a mechanical time fuse, a balance 
and regulator for controlling the rate of run 
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ning of the timing mechanism, comprising a 
frame having bearings, a balance having piv 
ots mounted in said bearings, a hair spring 
secured to said balance extending to opposite 
sides thereof, means in the frame for con 
fining one arm of the hair spring at an in 
variable distance from the pivot axis, and 
an adjustable abutment; for the opposite arm 
of the hair spring consisting of an externally 
threaded member mounted for movement in 
the frame lengthwise of the hair Spring and 
having a confining portion embracing the 
hair Spring, and a nut surrounding and mesh 
ing with the thimble and mounted rotatably 
in the frame. 

12. In a time fuse, a frame plate having a 
passage and a chamber intersecting said pas 
sage, a regulator comprising an externally 
threaded thimble mounted and movable end 
wise in said passage and having a flattened 
side complemental to one side of the passage 

25 

to prevent rotation, and a nut fitting rotat 
ably in said chamber and surrounding the 
thimble in mesh with the threads thereof. 

13. In a timing mechanism, a frame plate 
having a substantially cylindrical passage 
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extending substantially parallel to one face 
of the plate, a regulator thimble fitted to 
move in said passage and having a flat side 
toward the before mentioned face of the 
plate, the material of the plate between such 
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face and the passage being offset inwardly to 
modify the circularity of the passage into 
the substantial complement of the form of 
the regulator, and a nut surrounding and 
meshing with the regulator and confined in 
a chamber in the plate. 

14. In a mechanical time fuse, a timing 
movement comprising a frame composed of 
Superposed plates, one of said plates having 
a chamber in its lower side for a mainspring 
barrel and mainspring, and an upper exten 
sion chamber for a wheel, said plate having 
an integral Web portion overlying said exten 
sion chamber, providing a pivot bearing, said 
plate having also a recess extending inward 
ly from its upper side intersecting said ex 
tension chamber and terminating above the 
top wall of the first named chamber, there 
being an integral part of the plate between 
said chamber and recess having a bearing for 
a staff pivot, a second plate supported at its 
outer parts on the first named plate and re 
cessed in its under side to receive the wheels 
of a gear train, the top side of the second 
named plate extending over such recess and 
having pivot bearings and slots at each side 
of its central point to admit the pallet arms 
of an escape mechanism, and a third plate 
supported on said second named plate and 
recessed in its under side for reception of 
a balance, hair spring and hair spring regul 
lator, the top of said third plate extending . 

over such recesses and having a central pivot. 
bearing; and a spring driven time mecha 
nism having staffs, wheels, a balance and a 
mainspring located in the bearings, cham 
bers and recesses. . . . . . . . . . . . . . 

15. In a mechanical time fuse, a timing 
mechanism comprising a frame built up of 
superposed recessed plates having integral 
peripheral engaging portions, a balance lo 
cated in a recess of the top plate of the series 
and having pivots rotatably mounted axially. 
in the two upper plates, pallet arms connect 
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ed to the balance and extending through 
openings in the second plate on opposite sides 
of a diameter through the pivot bearing 
therein, a gear train composed of wheels and 
pinions having staff pivots journaled in the 
second and third plates from the top, said 
train including an escape wheel cooperating 
with said pallet arms, a main arbor journaled 
in the third and fourth plates, a main wheel. 
on said arbor and a mainspring and main 
spring barrel surrounding the arbor and cons 
tained within the third plate, said last named 
plate having a chamber opening from its 
under side containing said barrel and an ex 
tension chamber containing the main wheel, 
and having a recess opening from its top side 
containing a pinion of the gear train in mesh 
with said main wheel. . . . . 

16. A mechanical time fuse comprising a 
recessed body; a movement frame comprised 
by superposed plates in said body in direct 
contact with one another at their peripheral 
portions, a spring driven time movement lo 
cated in and between said plates and having 
pivot bearings therein, said movement in 
cluding a balance pivoted in the upper part 
of the frame and having pallets, a gear train 
pivoted at a lower stage in the frame and 
having an escape wheel complemental to said 
pallets, and a mainspring barrel, mainspring, 
and main arbor pivoted at a still lower stage 
in the frame, said arbor protruding below the 
bottom plate of the frame, a timing control 
disk secured to the protruding end of said 
arbor, a spring pressed firing hammer locat 
ed in the bottom portion of the fuse base, and 
a releasable locking mechanism for holding 
said hammer in armed position and includ- I 
ing a control arm coacting with said control 
disk to permit release of the hammer at a 
predetermined time. . . . . 

17. In a time fuse, a base casing and a time 
movement in said casing including a main 
spring, a winding wheel for said mainspring, 
a holding click for said winding wheel, and 
a frame member to which said click is pivot 
ed; the click having a tooth projection en 
gaging the winding wheel and a finger adja 
cent to the base casing and constrained there 
by to exert force tending to hold the tooth 
of the click in locking connection with the 
winding wheel. - 

18. In a time fuse, a base casing and a 
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time mechanism, including a mainspring, a 
toothed winding wheel in connection with 
the mainspring and rotatable to wind up the 
same, a frame for said mechanism structural 
ly separate from the casing and insertible 
Fei, and a click pivoted to the frame hav 
ing a projection arranged to enter between 
the teeth of the winding wheel for locking 
the wheel and being displaceable outward by 
said teeth when the wheel is turned in the 
spring-winding direction; the frame having 
an abutment arranged to arrest the click in 
Wheel-locking position under the pressure of 
the mainspring, and the click having a finger 
arranged to be projected beyond the frame 
when the click is displaced in the manner 
set forth, which finger is constrained by the 
fuse casing when the time mechanism is 
placed therein, to oppose such displacement 
of the click. - 

19. In a mechanical time fuse, a recessed 
base, a spling impelled firing pin located 
axially in said base and having a head, a re 
lease lever pivoted within the base at one 
side of the axis thereof and extending across 
the central part of the base, having a part 
adapted to underlie one side of the firingpin 
head for locking the firing pin in armed po 
sition, being so disposed that centrifugal 
force tends to displace it from locking posi 
tion, said lever having a hook, a stud pivot 
ally mounted in the base and having a lever 
alm engageable with said hook to hold the 
release lever in locking position, a control 
arm secured to said stud, and means for re 
leasably holding said control arm in a posi 
tion wherein the lever arm of said stud holds 
the release lever in its locking position. 

20. In a time fuse, a spring impelled fir 
ing pin, a displaceable locking and releasing 
member for holding said firing pin in armed 
osition, said member being displaceable 
rom its holding position by centrifugal force 
When the projectile carrying the fuse is in 
flight, a control member for holding said 
locking and releasing member in locking posi 
tion, and a timing member for maintaining 
Said control member in holding position and 
constructed to release the control member 
from such position at a predetermined time. 

21. In a mechanical time fuse, a rotatable 
timing disk, a pivotally mounted control arm 
having a portion arranged to engage said disk 
and having a locking shoulder, a release lever 
constructed to be engaged with said lockin 
shoulder and being movable from its engaged 
position by centrifugal force, the release le 
wer and locking shoulder being so arranged 
that the force so acting presses the controlle 
yer against the timing disk, and the latter 
having an opening formed to permit pas 
sage of the control lever when the timing disk 
is in a certain position. 

22. In a mechanical time fuse, a spring im 
pelled firing pin, a pivoted control arm hav 
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ing an associated lever arm, a release lever 
having a shoulder engageable with said lever 
arm, a rotatable timing disk arranged to hold 
Said control arm and lever arm in position 
for locking the release lever, said timing disk 
having an opening arranged to permit move 
ment of the control arm sufficiently to release 
the release lever when the timing disk is in 
a certain position; the release lever being con 
structed to lock the firing pin in armed posi 
tion when locked by the control lever arm 
and being displaceable by centrifugai force 
into position for releasing the firing pin. 

23. In a time fuse, a spring impelled firing 
pin, a release lever for locking said firing pin 
in armed position, said release lever being 
displaceable by centrifugal force and the 
pressure of the firing pin out of its locking 
position, a control arm having means for 
engaging the release lever and holding said 
lever in locking position, and a time mecha 
nism for l'eleasably locking said control arm, 
said release lever being constructed and ar 
ranged to apply force tending to displace the 
control arm from its locked position. 

24. In a mechanical time fuse having a fi'- 
ing pin, a release lever pivoted at one of its 
ends to the fuse at one side of the axis there 
of and having a locking projection at the oth 
er end and constructed intermediate its ends 
to lock the firingpin in armed position, a con 
trol arm pivoted in the fuse base adjacent to 
the Second named end of the release lever and 
having an eccentric projection engageable 
With the locking projection of the release le 
Ver to secure the same in its pin-locking posi 
tion and disengageable therefrom by rotation, 
Said release lever being movable by centrifu 
gal force to rotate the control arm and dis 
engage its locking projection from the pro 
jection of the latter, and a timing member 
normally preventing movement of the control 
arm and having an opening formed to permit 
such movement when the timing member is in 
a certain position. 

25. In a time fuse, a timing mechanism 
having a projection movable in a given path, 
a lock member pivoted to swing in a plane 
transverse to the axis of the fuse, having a 
lug arranged to move into and out of the path 
of said projection with the swinging of the 
lock, a stop pin mounted with provision for 
movement axially of the fuse, and a spring 
supporting the pin normally holding it across 
the plaine in which the lock is movable and 
tending to project the pin after retraction 
thereof across such plane, said lock having a 
shoulder engaging said pin and being held 
thereby With its lug in the path of the before 
named projection, the pin being retractable 
by setback to clear the lock and the lock being 
movable by centrifugal force to withdraw 
its lug from Said projection and carry said 
shoulder past the location of the stop pin. 

26. A mechanical time fuse comprising a 
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base having a central passage opening from 
one end and being chambered from the oppo 
site end to form a casing, a passage from 
the first named end entering the chamber, a 
plate mounted in the base of the chamber and 
having a passage alined with the previously 
named passage, a Spring impelled firing pin 
located in the first named passage and hav. 

O 

ing a head adapted to enter the passage in Said 
plate when the firingpin is armed, a release le 
ver resting on the bottom of said chamber and 
pivoted to the under side of said plate, hav 
ing a portion adapted to underlie the armed 
firing pin head, a stud pivoted in and passing 

5 through the plate, having a shoulder at the under side of the plate and a control arm at 
the top of the plate, said shoulder when in 
normal locking position being engaged with 
a part of the release lever and holding said 
lever in position to lock the firing pin, a time 
mechanism contained in the casing portion 
af said base, and a time disk connected to the 
time mechanism located adjacent to said con 
trol arm in position to hold the latter in the 
normal locking position, said disk having 
an opening formed to permit movement of 
the control arm into unlocking position. When 
the disk has turned through a predetermined 
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angle. . 
In testimony whereof I have affixed my sig 

nature. 
FREDERICK W. BOLD. 
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