
July 11, 1950 M. S. KHARASCH ETA 2,514,499 
DELAY ACTION FUSE 

Filed March 22, 1946 2. Sheets-Sheet 

AAAAA; 
d 

i AAA SS S. 

7 Y 
SSS Yaaaaaaaaaat giggizz 

e.70554 Øe 28 

%NS 
Sa s 

3. l W. T.Y. 

d 7/ Morris S. Kharas Cl 
62-7. A% 34 Fatlik H-Wastleittler 
WEA, 39 9% % WS eZ 7 ce-(-2444. &ltovoy 

  

  



July 11, 1950 M. S. KHARASCH ETA 2,514,499 
DELAY ACTION FUSE 

Filed March 22, 1946 2 Sheets-Sheet 2 

C-3- 
M2 7aaaysaaaaay7 

NNS 
2 2. ŠSé 

2 
23s Sy 

9 

30 

5B 4 Ne7 AiiAA, % Es. Wr 
-- a 38 (24, X ge 2 

vuorvlovy 
Morris S-Kharasch. 
Fratik H. West eittler 

33pa.C4-A-F 2/.444.- 
&lowa. 

    

    

  

    

    

  

  

    

  

    

    

  

  

  



Patented July 11, 1950 2,514,499 

UNITED STATES PATENT of FICE 
2,514,499 

DELAY ACTION FUSE 
Morris S. Kharasch and Frank H. Westheimer, 

Chicago, Ill., assignors to the United States of 
America, as represented by the Secretary, of War. 

Application March 22, 1946, serial No. 656,461 
(C. 102-82). 6. Claims. 

This invention relates to an improved delay ac 
tion fuse and more particularly to a delay action 
fuse of mechanical construction capable of oper 
atting eficiently for Setting off a charge of ex 
plosive at a predetermined future time. 

It is a primary object of this invention to pro 
vide a mechanical fuse for delay action opera 
tion which will overcome certain disadvantages 
inherent in chemically controlled delay action 
fuses, to wit: the variance in the functioning of 
the chemical means due to changes in tempera 
ture, 
More particularly, it is an aim of the present 

invention to provide a fuse which is entirely me. 
chanical in Operation and construction, employ 
ing a watch or clock mechanism by means of 
which the Operation of the fuse can be accurate 
ly regulated, and which is so constructed that the 
possibility of the failure of the fuse to function 
is practically eliminated, 
Another object of the invention is to provide 

a fuse of the above described character which is 
of a very compact construction and which can 
be inade waterproof so that the fuse can function 
in a submerged position for detonating a sub 
merged charge of explosive, and which is also 
capable of being set and armed after having 
been connected to the explosive and while in a 
Submerged position. 
A further object of the invention is to pro 

vide a fuse capable of being quickly, accurately 
and safely set and armed and which is so con 
structed that it is incapable of functioning for a 
predeterained time interval after the fuse has 
been armed. 
Another object of the invention is to provide a 

fuse having safety means for arming the fuse, 
after it has been attached to the charge to be 
detonated and set for the delayed action, which 
having Once been arned is locked against move 
ment to a position to disarn the fuse. 
Other objects and advantages of the invention 

will hereinafter become more fully apparent from 
the following description of the drawings, which 
illustrate a preferred embodiment thereof, and 
Whereir 

Figure 1 is a top plan view showing the fuse 
disarmed: 

Figure 2 is a top plan view, partly in section, 
of the fuse and with certain of the parts re 
nOWed 

Figure 3 is a transverse Sectional view taken 
along the line 3-3 of Fig. 1; 

Figure 4 is a view similar to. Fig. 2 and showing 
the fuse parts in released positions; 

5. 

2 
Figure 5 is a sectional view of a portion of the 

fiSe; and 
Figure 6 is an enlarged cross-sectional view of 

a part of the fuse taken substantially along a . 
plane as indicated by the line 6-6 of Figure 5. 

Referring more particularly to the drawings, 
Wherein like. reference characters, designate like, , 
Or corresponding parts throughout the Several 
Views, designates.generally the improved me 
chanical fuse in its entirety and which includes: 
a housing 8 formed of a body portion 9 and a 
transparent cover , which is secured to the body 
portion 9, by screw fastenings f. The body por 
tion 9 is preferably formed integral and may be 

15, 

20, 

25, 

3 5. 

45 

50 

55 

of any material such as a Suitable plastic, and is 
provided with an interior chamber 2 Which is 
closed by the transparent cover f. A watch 
Innechanism, designated generally 3, is contained 
Within the housing 8 and the driving mechanism 
thereof, not shown, is disposed within a recess, 
not shown, in the soft iron plates 4 and 5, 
which serve to shield the driving mechanism from 
external magnetic fields. The driving mecha 
nism has not been illustrated and will not be de 
Scribed Since it may be of a conventional con 
struction controlled by a knob 6 connected to a 
shaft fi, by means of which the driving mecha 
nisin is wound and set in a conventional manner. 
An arbor or shaft 8 is driven by the watch driv 
ing mechanism and is Suitably geared thereto so 
as to make one revolution approximately, every 
30 gr. 32 hours. A disk 9 is keyed to the arbor 
8 and is provided with a notch 20 in its periph 

ery. An indicating pointer 2 is secured to the 
upper surface of the disk 9 and is disposed be 
tweein corresponding studs 22 which project up 
Wardly, from said disk. The watch mechanism 3 
is provided with a cover plate 23 detachably 
mounted by Screw fastenings 2 and having a cen 
tral opening 25 above the disk 9, Around the 
opening 25 the upper surface of the plate 23 is 
suitably inscribed with time interval calibrations 
26. The distance between adjacent markings of 
the calibrations equal the distance of the move. 
ment of the pointer 2 and disk 19 during a period 
of one-hour. The disk 9 is driven in a counter 
clockwise, direction and as clearly illustrated in 
Fig. 2, the leading portion of the notch 20 is de 
fined by a substantially radially disposed edge, 
for a purpose which will hereinafter become ap 
parent. 
A barrel or tubular housing 27 is contained in 

and extends across one end of the housing 8 and 
is provided with a bore 28 which extends there 
through and which is closed at. One end by a 
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threaded plug 29. The opposite end of the bore 
28 is enlarged and internally threaded to re 
ceive and mount a percussion cap holder 30 
which is provided with a restricted threaded end 
for detachably engaging in said threaded end of 
the bore 28. The holder 30 is provided with a 
bore which extends therethrough and its re 
stricted portion 31 contains a restricted bore 
portion 32 in which is mounted a percussion 
cap 33, the head of which is disposed at the 
inner end of the portion 3. A metal washer 34 
is mounted between the head of the percussion 
cap 33 and the inner end of the threaded portion 
of the bore 28 until such time as the fuse 7 is 
prepared for use, when said washer 34 is removed. 
A firing pin or striker 35 is slidably mounted in 
the bore 28 and is provided with an elongated 
body portion 36 having a restricted intermediate 
portion 37 including an annular rearwardly in 
clined or frusto-conical portion 38. An expan 
sion coil spring 39 is disposed between the plug 
29 and the adjacent end of the firing pin 35 for 
resiliently urging the firing pin toward the per 
cussion cap 33, and said firing pin, at its leading 
end, is provided with pointed projection 40 air 
ranged to strike and detonate the percussion 
cap 33 when the firing pin is projected by spring 
39. 
The upper metal plate 4 projects beyond the 

cover 23 to provide a Supporting base member 
for a sear lever 4 and a trigger 42. Sear 4 is 
pivotally mounted at one end thereof at 43 on 
the plate f4. The intermediate portion of the 
sear 4f extends through a longitudinally dis 
posed slot 44 in the barrel 27 and one longi 
tudinal edge thereof is provided with an enlarge 
ment 45 which extends into the recess 3 of the 
firing pin 35. The enlargement 45 is provided 
with a beveled edge 46 which bears against the 
frusto-conical portion 37 to retain the firing pin 
35 in a retracted position against the action of 
spring 39, as best seen in Fig. 2. The trigger 42 
is pivotally connected, intermediate of its ends 
at 47, to the plate 4 and is provided with an arm 
48 which extends toward the sear 4 and which 
normally has its free end bearing against the 
free end of the sear 4, as clearly illustrated in 
Fig. 2, for retaining the sear in engagement with 
the firing pin 35. A contractile coil spring 49 is 
anchored at one end to base 4 and is connected 
at its opposite end to the sear 4 for yieldably 
urging the sear portion 45 out of engagement 
with the firing pin. The other arm 5 of the 
trigger 42 is disposed at an angle to the arm 48 
and is shaped to define a pawl which terminates 
in a pointed bill which normally bears against 
the periphery of the disk 9 and which is shaped 
to fit into the notch 20. A contractile coil spring 
5 is anchored at one end thereof to the base 
4 and is connected at its opposite end to a 
laterally projecting arm 52 of the trigger 42 for 
urging the pawl 50 inwardly relative to the disk 
fs and for urging the detent arm 48 outwardly 
and Out of engagement with the free end of the 
sear 4. The engagement of the bill of the paw 
50 with the periphery of the disk 19 normally re 
tains the arm 48 in engagement with the sear 
4 to retain these parts in a cocked position, as 
best illustrated in Fig. 2. A stop 53 projects up 
Wardly from the base 4 and is disposed to be en 
gaged by the arm 48 to prevent an inward move 
ment of said arm beyond its position of Fig. 2. 
A bushing 54 extends through one side wall of 

the housing 8 and is provided with a bore 55 
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4. 
is provided with an enlargement or head 56 at 
its inner end and which is disposed within the 
housing 8. A shaft 5 extends through the bore 
55 of the bushing 54 and slidably and turnably 
engages the restricted inner end of the bore 55 
and is provided With an enlarged Outer end por 
tion 58 which is threaded to engage the enlarged 
internally threaded outer end of the bore 55. The 
shaft 57, at its outer end, is provided with a 
knurled knob 59. Shaft 57, adjacent its inner 
end, is provided with spaced annular grooves 
60 and 6. As best seen in Figs, 3 and 5, a block 
62 is provided with a dovetailed slot 63 which ex 
tends lengthwise therethrough and which opens 
Outwardly of one side thereof and which is sized 
to receive the outermost groove 60 and the head 
64 on the inner end of the shaft 57, for swiveling 
the shaft 5 to the block 62. The block 62 is dis 
posed over the exposed portion of the metal base 
block 5 which protrudes from one edge of the 
upper metal block 4 as best shown at Figure 3. 
A pin 65 projects from the block 62 parallel with 
shaft 57 and into a bore 66 in the block f4, and 
slidably fits said bore to limit motion of block 
62 to translation in the direction of the axis of 
shaft 57. A stop pin 67 is secured to and projects 
from the block 62 parallel with shaft 57 and pin 
65, and as best seen in Fig. 3, extends through and 
slidably engages a bore 68 in the cover 23 and, 
When in a projected position, as seen in Figs. 1, 
2, and 3, has its free end disposed in the path of 
movement of the studs 22. The head 56 is pro 
vided with an outwardly opening peripheral 
groove 69, as best seen in Fig. 6, containing a split 
Spring ring 70 which engages the outer end of a 
locking pin 7 f, which is slidably mounted in a 
radial bore 72 of the head 56. The pin 7 
normally bears against the shaft 57 and is held 
thereby in a retracted position against the ac 
tion of the spring ring TO, as seen in Fig. 2. 
However, when the shaft 57 is fully retracted, 
as seen in Figs. 4, 5, and 6, the pin T is projected 
inwardly by the spring To into the groove 6, 
which is then disposed to receive the pin, for 
locking the shaft 57 to prevent inward axial 
movement thereof, 
The fuse parts are in the positions as seen in 

Figures 1 and 2 prior to setting the fuse T for use. 
In order to set the fuse 7, as previously men 
tioned, the Washer 34 is first removed and the 
holder 30 is screwed tight into the threaded end 
of the bore 28 after which the outer end of the 
holder can be connected in any suitable manner 
to the charge, not shown, to be detonated by the 
Operation of the fuse. The knurled knob. 6 is 
then pulled outwardly for setting the mechanism 

O 

65 

70 

of the watch 3, and from its position of Fig. 1, 
disk 9 is turned by the setting operation in a 
clockwise direction to set the pointer 2 at the 
indicia representing the desired number of hours 
after which the fuse is intended to function 
after being set. The knurled knob. 6 is then 
pushed inwardly, to its position of Fig. 1, and 
turned in a conventional manner for winding 
the driving mechanism of the watch. The block 
62 is disposed in its forward position during this 
operation, in engagement with the intermediate 
portion of the arm 48 to prevent said arm from 
moving out of engagement with and releasing the 
Sear 4. Likewise the pin 67 is disposed in the 
path of movement of the studs 22 so that until 
retracted, the disk f9 cannot rotate sufficiently 
in a counterclockwise direction to position the 
notch 20 to receive the bill of the pawl 50, thus 

which extends therethrough. The bushing 54 75 providing a dual positive safety for retaining the 

3r" mimimimmiiimi 
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fuse. 7 in a disarmed condition. The fuse. is 
armed, and ready: to operate by turning the 
knurled knob. 59, in a counterclockwise direction. 
for retracting shaft. 57, block: 62 and the stop 
pin 67 to fully arm the fuse. The knurled knob 
59 is turned sufficiently to fully retract shaft 57 
so that the locking pin f; will engage the groove 
6. to hold shaft. 57 against in Ward axial nover 
ment, to prevent the fuse, 57, once armed, from 
being disarmed. The driving mechanism of the 
Watch 3 turns the disk 9 in a counterclockwise 
direction until it moves beyond its position of 
Fig. 1 and to its position of Fig. 4, at which 
time the notch 20 will be disposed so... that the 
bill of the pawl 50 will drop into said notch, and, 
as previously mentioned, the leading edge of the 
notch-20 is substantially, radially disposed so that 
the-bill of the pawl 5 will ride-over the outer end 
of the notch and be projected immediately into 
the-notch by the spring 5. This will cause the 
trigger 42 to be rocked from its position of Figs. 
1 and 2 to its position, of Fig. 4, to thus move 
the arm 48 out of engagement with the free end 
of the sear 4 to permit the spring 49 to pull the 
sear 4 away from the barrel 27 to release the 
firing pin 35. Firing pin 35 will be projected by 
the Spring 39 so that the pointed projection 4) 
will forcibly strike and detonate the primer 33 
to thereby detonate.the charge connected to the 
holder 30. If desired, the spring 49 can be 
omitted and the coacting cam surfaces 38 and 
46 will function, due to the pressure exerted by 
the spring 39, to retract the sear 4 and release 
the firing pin 35. 
As seen in Fig. 1, when the stoppin 67 is dis 

posed in its fully projected, operative position, it 
will engage one of the studs 22 at a, point at which 
the disk 9 still has a travel of a distance that 
requires approximately one hour before the notch 
20 is disposed to receive the pawl 50. Conse 
quently, the watch mechanism 3 cannot be set, 
when the safety means is in an operative posi 
tion, so that the fuse will function as soon as 
the safety means is moved to an inoperative, 
arming position. By providing the locking pin 
Tf, the fuse 7, once armed, is rendered incapable 
of being disarmed, so that the fuse must be de 
tached from the charge or destroyed in order to 
prevent it from functioning. The fuse housing 
8 can be made waterproof so that the fuse can 
be submerged and set and armed While thus po 
sitioned. The entire operation of Setting and 
arming the fuse is accomplished by operation of 
the knurled knobs 6 and 59 from the exterior of 
the fuse housing and the setting of the watch 
mechanism 3 can be observed through the trans 
parent cover 0. The soft metal container, 
formed by the blocks f4 and 5, in addition to 
preventing the watch mechanism from being ef 
fected by magnetic fields, also renders the opera 
tion of the mechanism substantially silent. The 
threaded connection of the shaft 57 with the 
bushing 54 prevents accidental withdrawal of the 
Safety. 
Various modifications and changes are conten 

plated and may obviously be resorted to, without 
departing from the spirit and scope of the inven 
tion as hereinafter defined by the appended 
claims, as only a preferred embodiment thereof 
has been disclosed. 
We claim: 
1. In a delay action fuse, a housing, a spring 

urged firing pin slidably mounted in said hous 
ing, a sear in said housing pivotable on a first 
axis from a first position engaging and holding 
said pin retracted, to a Second position releasing 
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6, 
said pin, a time-controlled disk rotatable in said, 
housing, a trigger pivoted in said housing and, 
having an arm adapted, in a first position of said 
trigger, to engage and hold said. Searin its said, 
first position, and in a second position of Said. 
trigger, to release said sear, said trigger and disk 
having means cooperating to permit movement 
of said trigger to its second position, when said, 
disk is in one: position of rotation only, and to, 
maintain said trigger in its first position at all, 
other times, a unitary safety member, movably 
mounted in said housing, said member engaging, 
and holding said trigger in its first position, and 
simultaneously engaging said disk to positively. 
prevent its raovement into said one position, said. 
safety member being movable to a second posi-. 
tion to simultaneously free said trigger, and disk, 
and Spring means: urging said sear- and trigger. 
into their second positions. . 
2.A. delay action fuse comprising: a housing, 

a clockwork. in said housing, including a rotat. 
able disk, having a notch in its periphery, a 
trigger pivoted on an axis in said housing. and 
having first and second angularly related arms. 
extending radially of said axis, said first arms 
having a nose adapted to drop in said notchin. 
one position of said disk, a sear pivoted in, said, 
housing, the pivot, axes of said disk, trigger and 
Sear being parallel, a firing pin Slidable in said. 
housing, a spring urging said pin from retracted 
to firing position, said sear; being adapted in a 
first position to hold said pin in retracted posin 
tion and to release, said pin when moved to a 
second position, the second arm of said trigger 
engaging and holding said sear- in its first posi 
tion when said nose: engages the periphery of 
said disk, a spring urging the nose of Said trige 
ger against the periphery of said disk, an abut 
ment on said disk, and safety means movably. 

t; mounted in said housing and adapted in one: 
position to simultaneously engages and hold said 
trigger against movement releasing said sear 
and to engage the abutment, on said disk to pre 
vent said notch from moving under said nose, 
means operable externally of said housing to 
withdraw said safety means from engagement 
with said trigger and disk, and means within 
said housing automatically operable to lock said 
safety means in withdrawn position. 

3. In a delay action fuse, a housing, a spring 
urged firing pin slidably mounted in said hous 
ing, a Sear in said housing pivotable on a first 
axis from a first position engaging and holding 
said pin retracted, to a second position releasing 
said pin, a time-controlled disk rotatable in said 
housing, a trigger pivoted in said housing and 
having an arm adapted, in a first position of said 
trigger, to engage and hold Said sear in its said 
first position, and in a Second position of said 
trigger, to release Said Sear, Said trigger and disk 
having means co-operating to permit movement 
of said trigger to its Second position. When said 
disk is in one position of rotation only, and to 
maintain said trigger in its first position at all 
other times, safety means movably mounted in 
said housing, said means engaging and holding 
Said trigger in its first position, and simuli 
taneously preventing movement of said disk to 
its said one position, said Safety means being 
movable to a second position to simultaneously 
free said trigger and disk, spring means urging 
said sear and trigger into their second positions, 
said safety means including a block slidably 
mounted in said housing and adapted in Safety 
position to engage and hold said trigger in first 



7. 
position, an abutment extending from said block 
having its end interposed in the path of an abut 
ment on said disk, and means manually opera 
ble from the exterior of said housing for sliding 
said block out of its said safety position, to 
simultaneously free said trigger and disk. 

4. A fuse as recited in claim 3, said manually 
operable means comprising a shaft slidably and 
rotatably mounted in an aperture in the Wall of 
said housing and having a circumferential groove 
and a portion within said housing, a swivel con 
nection between said block and shaft, and spring 
lock means within said housing adapted to en 
gage in said groove and lock said shaft when 
said shaft has been operated to move said block 
out of its safety position. 

5. A fuse as recited in claim 3, Said manually 
operable means comprising a shaft threaded 
through a wall of said housing and having a 
circumferential groove in a portion within Said 
housing, a swivel connection between said block 
and the adjacent end of Said shaft, and a Spring 
pressed plunger within said housing and adapt 
!ed to engage in said groove and thereby lock 
said shaft against axial movement when Said 
block has been withdrawn from said safety 
position. 

6. A delay action fuse comprising a housing, 
'a clockwork in said housing, including a rotat 
able disk having a notch in its periphery, a 
trigger pivoted on an axis in said housing and 
having first and second angularly related arms 
extending radially of said axis, said first arm 
having a nose adapted to drop in Said notch in 
one position of said disk, a Sear pivoted in said 
housing, the pivot axes of said disk, trigger and 
Sear being parallel, a firing pin. Slidable in Said 
housing, a spring urging Said pin from retracted 
to firing position, said Sear being adapted in a 
first position to hold said pin in retracted posi 
tion and to release said pin when moved to a 
second position, the Second arm of Said trigger 
engaging and holding said sear in its first posi 
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tion when said nose engages the periphery of said 
disk, a spring urging the nose of said trigger. 
against the periphery of said disk, an abutment 
on Said disk, and safety means movably mounted 
in Said housing and adapted in one position to 
simultaneously engage and hold said trigger 
against movement releasing said sear and to 
engage the abutment on said disk to prevent 
Said notch from moving under said nose, means 
operable externally of said housing to withdraw 
Said Safety means from engagement with said 
trigger and disk, means within said housing 
automatically operable to lock said safety means 
in Withdrawn position, said means operable ex 
ternally of Said casing comprising a shaft thread 
ed through one wall of Said housing and having 
a circumferential channel within said housing, 
a swivel connection between said safety means 
and said shaft, and means in said housing co 
operating with said channel to lock said shaft 
to thereby maintain Said fuse in armed condition. 

MORRISS. KHARASCH. 
FRANK.H. WESTHEIMER. 
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