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To all whom it may concern: 
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Patented Jan. 22, 1924. 

UNITED STATES 
1481,677 

PATENT OFFICE. 
ARTHUR E. BLASHILL, OF WESTMOUNT, QUEBEC, CANADA. 

sHELL FUSE. 
Application filed July 3, 1917, serial No. 178,516. Renewed March 2, 1922. Serial No. 540,866. 

Beit known that I, ARTHUR E. BLASHILL, 
of the city of Westmount, Province of Que 
bec, Dominion of Canada, a subject of the 
King of Great Britain, have invented cer 
tain new and useful Improvements in Shell 

t) 

Fuses; and I do hereby declare that the fol 
lowing is a full, clear, and exact description 
thereof. - - . 

Myinvention relates to time and percus 
sion fuses for projectiles, and more particu 
larly to fuses of this type for shrapnel shells. 

5 

5 

Heretofore these fuses have been of a com 
plex nature, and either dangerous to handle 
and transport when loaded and assembled 
with the shells, or liable to fail; another de 
fect is that after the shell bursts the fuse 
preserves its identity as a single projectile 
only and if not destroyed by impact is a 
source of information for the enemy. The 
object of my invention is to overcome these 
defects. 
To this end my invention consists of a 

fuse composed of a relatively small number 
of parts forming an axial magazine sur: 
rounded by time and percussion pellets and explosive charges, this arrangement permit 
ting of a parallel arrangement of the pellets 
thereby maintaining concentricity of equi 

30 librium and economizing space. This econo 

R5 

45 

50 

mizing of the space required for the operat 
ing parts (the pellets, detonators and time 
rings) is designed by me to either provide 
chambers or explosive charges or to accom 
modate a greater length 
given limits between the base of the shell 
and the nose of the fuse. Another feature 
of my invention is a positive lock for one 
of the pellets, obtained by the interlocking 
of it with the movable time ring, and sub 
ordinate positive locks for both pellets in 
the form of uniformly sensitive devices to 
be overcome only by the shock of t 
for instance. Another feature is practically 
direct intimate relation of the detonators 
with the time rings and magazine respec tively. 

For full compire 
invention reference must be had to the ac companying drawings in which similar 
reference characters indicat 
and wherein: 

structed accordingtony inventionail 
trated partly in sections. 2. 

h of shell within 

hension, however, of my 

ts closed by a plug. 
!...' ...'...' jects a vil 

Figure 1 is a side ele GE 
lius 

Figure 2 is a vertical sectional view, there 
of taken on line 2-2. Figure 3; 

Figure 3 is a similar view to Figure 2 
taken at right angles, thereto on line 3-3 Figure. 2; 

Figure 4 is a plan view of the fuse with 
the cap removed; 

Figure 5 is a similar view to Figure 4 
with the upper time-ring also removed; 

Figure 6 is a horizontal sectional view 
taken on line 6-6 Figure 1; 

Figure 7 is a horizontal sectional view 
taken on line 7-7 Figure 1; 
Figure 8 is a vertical sectional view of 

the time-pellet drawn to a larger scale; 
Figure 9 is a side elevation of the body 

of the fuse; 
Figure 10 is a vertical sectional view of 

the percussion pellet drawn to a larger scale; 
Figure 11 is an under-side elevation of the upg time-ring; 
figure 12 is a similar view to Figure 11 of 

the lower time-ring; 
Figure 13 is a diametrical sectional view 

of the upper time ring; and 
Figure 14 is a similar view to Figure 13 of 

the lower time-ring. 
Figure 15 is an underside view of the nose 

cap 
figure 16 is a plan view of the spring 

lock washer for preventing rotation of the 
nose-cap when in position; 

Figure 17 is a side elevation thereof; and 
Figure 18 is a detail elevation of the lock 

for setting the movable time-ring. 
The present embodiment of my invention 

is, as before mentioned, a fuse for shrapnel 
shells and its design performs three func 
tions, first exploding the shell at predeter 
mined time, secondly exploding, when strik 
ing or SE an object, and thirdly, the de 
struction of the fuse in a manner to produce 
fragmentation of it. This triplex nature of 
the fuse is one of its important features. 

It is composed of abody, movable and 
fixed time-rings, and a cap. 
The body comprises a base haying a 

flange, 2, a central pedestal 3 and a depend 
ing central annular member 4 externally 
screw threaded and having an open bottom 

5. A central tube 6 pro 
and its lower end is flush 

lith the rim of the annulus. The top of the 
pedestal has a transverse tang 7 having 
central stud 8 while the ends of the top of 
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the tang are stepped down as at 9 to afford 
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clearance for the rim of the cap which is 
screwed upon the stud as will be presently 
shown. This tang is diametric and has 
greater width on one side of the centre of 
the fuse than on the other. The central 
magazine is formed by the bore of the tube 6 
and a boring 10 along the axis of the body 
to a point within close proximity of the base 
of the stud. This magazine 6, 10, is, as 
seen in Figures 2 and 3, in the central line 
of the shell and Seiy aligned with 
ventral tube of the shell (not shown). At 
diametrically opposite sides of the maga 
zine are a pair of borings to serve as cham 
bers for the time and percussion pellets. 

pellet chambers are indicated at 25 
and 26 respectively. The boring 25 has an 
upright central firing pin 27 in its bottom 
and beneath lies a horizontal boring 28 ex 
tending from the periphery of the flange to 
the magazine 10, the other end of this bor 
ingbeing closed by plug 29, while the verti 

25 

30 
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0 
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cal boring 30 leads from boring 28 upward 
ly through the top of the flange and effects 
communication between the magazine and 
the bottom time ring which will Eley be 
described. The side of the pedestal in line 
with the chamber 25 has a flash 34 com 
municating with the pellet-chamber and in 
the same radial plane as hole 30. The body 
of the pedestal at diametrically opposite 
sides thereof and between the borings 25 and 
26, is bored out to present chambers 35 and 36 respectively, the width,depth and height 
of each of which is almost equal in ex 
tent to the cubical contents of the pedestal 
in diametric line through the magazine while 
the metal of the pedestal between the ends 
of these chanabers 35 and 36 and the pellet 
chambers is relatively thick to adapt these 
portions to sustain the heavy end thrust oc 
casioned by the shock of discharge. These 
chambers are designed to contain an ex 
plosive by which the fuse is destroyed and 
they are fired from the again communi 
cation is effected between the magazine and 
these explosive chambers by an axially bored 
screw 40, the boring being indicated at 41 
and constituting a portion of the magazine 
and having lateral borings 42 while the head 
43 is bevelled by countersinking the plug 5, 
which it reinforces. The plug has its inner 
side formed with an annular recess forming 
a central hub.45 in bearing relation with the 
lower end of the central magazine 6 and con 
tains an annular chamber 46 with which the 
holes 42 in the screw 40 register; and in the 
top of this hub is a series of holes 47 adapted 
to communicate with the bottom of the ex 
plosive chambers. The upper end of the 
screw 40 is closed by a celluloid disc 175 and 
the lower end by a brass disc 176 for pre 
venting displacement of the powder in the 
magazine and screw. The brass disc is held 

and extended at a shou 

: firing, 
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in a socket 178 by a bead 179 formed on 
the screw and which is pressed in when the 
disc has been inserted. The flash from the 
screw to the explosive chamber is regulated 
by a felt disc 177 interposed between the 
tube 6 and the hub 45 of the plug and is of 
a diameter sufficient to partially close the 

the openings to the desired defe and con sequently delaying the flash. The flash may 
be further regulated by lowering or raising 
the point of communication between the an 
nular chamber and the holes 47. 
The time and percussion pellets are indi 

cated at 60 and 75 respectively, and they are 
axially movably contained in the pellet 
chambers 25 and 26. The pellet 60 has an 
axial recess in its lower end for the time det 
onator and the mouth of the recess has a 
Surrounding flange or bead 62 to be spun in 
to hold the detonator in place while a saw 
cut 63 parallel to the axis of the pellet and 
in a radial plane intersects the recess effect 
ing communication between the latter and 
the per time-ring to be presently de 
SCOO. 

Pellet 75 has at one end an eccentrically 
arranged firing pin 76 and a hole 77 also 
eccentrically disposed is bored from the top 
of the pellet to within close proximity of the 
bottom. A helical compression spring 78 is 
seated in this hole with its upper end nor 
mally extended above the top of the pellet, 
and a cap. 80 in the form of a sleeve with 
one end closed encloses the top of the spring 
and extends slidably into the hole, one side 
being flattened for a portion of its length 

E. 181, which is pre 
vented from complete displacement from 
the pellet by the turned-in edge 182 of the 
latter. One side of the pellet is cut away on 
the circumferential line of the pedestal and 
has a lateral lug 81 at one end forming one 
member of the safety lock which co-acts 
with the movable time-ring. When a shell 
equipped with this fuse grazes or strikes an 
object this pellet 75 starts forward and its 
R strikes a. percussion detonator 

which 

pellets are safely held while being handled 
or shipped from place to place by uniformly 
safety pins 90 and 91 respectively which are 
sheared of when relative motion in an axial 
direction is set up between the pellet and the 
body of the fuse. - 
This percussion detonator consists of the 

usual explosive material located in a cham 
ber 94, the bottom of which has an opening 
95 effecting communication with... and in 
axial alignment with the firing pin 76, while 
a lateral opening 190 effects communication 
with the azine. The mouth of this 
chamber has a flange or head 98 adapted to 

h fires the magazine; the detonator be 
ing carried by the upper time-ring. These 

70 
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be turned in after the detonating material 
is in place. ... ', 
The movable ring is indicated at 100 and 

its permieter conforms to the general con 
tour of the fuse. The underside has a time 
train channel 101 extending from one side 
of the bridge 102 around the ring to the 
other side thereof, and a flash hole 103 leads 
down through the top of the ring to the 
channel at the side of the bridge opposite to 

beside which the flash hole 
125 in the fixed ring is located. The inner 
wall of the ring is increased in diameter in 
the form of a counter-bore 97 sufficient to 
provide a clearance space to accommodate 
the travel of the lug 81 of the pellet, this 
counter-bore being continued throughout the 

20 

circumference with the exception of a small 
segment 106 forming a stop block coactin 
with the member 81 and forming therewit 
the lock to temporarily positively hold the 
pellet. The usual lug adapted to be strad 
dled by the fuse key in the setting of the fuse 

30 

at 150, and like the movable ring, its pe. 
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nose cap without the use of a set screw, a 

screwed on the central stud 8. 

is indicated at 300 and is constituted by the 
outer end of a pin 301 mounted in the solid 
portion 102 of the movable time-ring. In 
order to prevent rotation of this pin it is 
notched as at 303 and the adjacent wall of 
the ring is pressed in as at 305 to engage the 
notch. 
The upper or fixed time ring is indicated 

rimeter conforms to the general contour of 
the fuse, and its underside has a time train 
channel 151 extending from one side of the 
bridge 152 around the ring to the R 
side and a flash-hole 125 leads from the pel 
let chamber 25 to one end of this channel. 
The inner wall of this ring is of a diameter to snugly fit the pedestal. 
The vertical dimension of this fixed ring 

is slightly greater than the dimension from 
the top of the movable ring to the shoulder 
of the pedestal, just below the tang. The 
top of this fixed ring is partially closed and 
has a slot 155 to accommodate the tang on 
the pedestal while the detonator chamber 94 
before-mentioned is located at one side of 
the centre of and above 

These time rings are held against displace 
ment from the pedestal by a nose-cap. 130 
having an internal central tapped boring 
through which the cap is adapted to be 

maintain a resilient pressure upon the time 
rings in the event of the felt washers be 
tween the rings shrinking and to lock the 
metal lock washer 140 is located between 

60 the nose-cap and upper time ring outside of 
the tang 7. This washer is cri to give 
it the required resiliency and has a circu 
ferential slit 141 to present a pair of pawls 142, the pawls being adapted to respectively 
engage the adjacent edge of the nose-cap 

body. 

tension and the passage EE 

station o 

for the lu 

let chamber 26. 

n order to 

circum 

which is serrated as at 143 and to bite into 
the "Eg time-ring thereby securing a posi 
tive 
cap. To enable the removal of the cap the 
pawl which engages the same is provided 
with a lip 144 which may be pressed down 
with the thumb thus moving the pawl out 
of engagement with the teeth on the cap. 
The escape holes have heat insulating lin 

ings, and sheets of the same material and 
are sunk flush with the surfaces beneath the 
holes for obvious reasons. 
The perimeter of the flange of the base 

is engraved to indicate the usual graduations 
200, the indicator or gauge line being indi 
cated at 201, the percussion point by a star 

ock between the latter and the nose 
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and the safety point at a cross, star or other preferred symbol. 
S. My improved fuse is provided with an 
internal ventilation system for the time 
rings. The system comprises a vertical pas 
sage 160 in the perimeter of the body 3, the 
lower end of which passage communicates 
with the outer atmosphere through a hor 
izontal passage 161 in the flange 2 of the 

he passage 160 is constructed and 
arranged to communicate with the upper 
time train through an extension of the lat 
ter, 162; communication between this ex 

normally cut 
off by a thin disc 163 which can be made 
rather light and glued in position as the 
centrifugal force exerted upon it during ro 

w shell will hold it in position. 
Communication between the 
and the lower time train is effected in a 
similar manner to the upper time train with 
the exception that the counter-bore 97 per 
forms the dual function of affording a space 

81 on the percussion pellet and 
a universal connection between the extension 
of the time train and the vertical passage 
160. It is obvious that no matter what 
position the time ring may be in the gas 
SE always be able to escape to the atmos 

88. 

p The fuse above described has the follow 
ing characteristics and advantages to wit: 

It is in effect perse a self-destroying bomb 
having considerable destructive power, thus 
in SE to being adapted to effect rel 
latively great damage to the enemy it abso 
lutely, prevents him from obtaining infor 
mation from any part of the fuse. 
more simple in construction and more easily 

: assembled and inspected than other fuses 

It is 

heretofore known. All chances of incorrect 
se which is the dangerous element in the 
ses of this nature, is positively locked - l?: 

against movement towards its detonator by 
the movable time ring. The eccentric bal 
anced arrangement of the pellet permits an 
axial magazine to be employed and lateral 
explosive chambers and an explosive base to 

assage 160 
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assembling are obviated; the percussion 
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be incorporated without altering the stand 
ardized dimensions of the fuse. The par 
ticular arrangement of parts also permits 
the base of the fuse to be a heavy design, 
while the pedestal and particularly that por 
tion of it surrounded by the time rings has a 
relatively thin or weak wall. The ignition 
of the explosive charges in the fuse body is 
rendered more positive by the fact that it is 
Substantially completely surrounded by the 
explosive mixture. The pellet chamber 26 
being as shown extended in depth sufficiently 
to permit the pellet 75 to be suspended there 
in by its shear pun 91 with its firing pin 76 
a short distance from the detonator and its 
base a short distance from the bottom of 
the chamber, accommodates the pellet in its 
movement under the shock of discharge to 
effect the shearing of the pin thus establish 
ing a condition under which this pellet is 
yieldingly retained away from the detona 
tor by its spring 78, while the relatively 
large diameter of the pellet with a portion 
of its face flattened, and its lower end inter 
secting the inner circumferential line of the 
movable ring with its stop-block 106, makes 
the fuse absolutely safe 
“safety” owing to the fact that not only are 
the flash holes covered, but the percussion 
pellet is positively locked away from the 
detonator. The shear pins continue the 
safe condition of the fuse after the positive 
lock is released, and until the fuse is sub 
jected to the shock of discharge the particu 
lar arrangement of parts secure the ex 
posure of all operating parts to inspection 
by the removal of the nose cap and upper or 
fixed ring. The bottom plug when screwed 
to place is seated upon a shoulder near the 
lower end of the magazine, thus avoiding 
the cutting of the threads in the base, and 
furthermore the expanding of the edge of 
the magazine to overlap and lock the plug 
on its seat reinforces the threads in perform 
ing their function of holding the plug 
against the explosive power in the base of 
the fuse. The fact that the tang has greater 
width on one side of the centre than on the 
other effectively prevents the incorrect as 
sembling; while the fact that the spring cap 
80 is prevented from being completely dis 
placed from the pellet 75 enables these par 
ficular parts to be assembled and gauged be 
fore the fuse is assembled. A similar ad 
vantage is obtained from the fact that the 
percussion detonator is carried by a fixed 
time ring. The particular relative con 
tiguous arrangement of the central maga 
zine and percussion detonator insures the 
firing of the magazine charge under all cir 
cumstances and avoids the danger of misfire 
owing to the collapse of the nose cap by a 
sudden violent impact, - as happens with 
fuses, where the relative arrangement 
more widely separated. The ignition of the 

is 

while set at 

detonator in 
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time train is rendered more positive by the 
fact that the detonator 60 fires in a direction away from the firing pin 27, and directly 
and laterally into the time train, the fire 
being concentrated in the communicating 
flash hole. The eccentric position of the 

70 

firing pin 76, and pellet 75 enables the per 
cussion detonator to be located close to the magazine with the advantage just men 
tioned; and the additional advantage that 
the shoulders 191 on the fixed time ring 
serve to support the end thrust due to the 
pressure required in the charging of this 
time ring. My novel and particular ar 
rangement and combination of parts pro 
vides the position or station * in addition to 
the usual safety mark, which eliminates the . 
element of uncertainty in fuses heretofore 
used by making it absolutely essential to 
shift the time ring from safety before the S 
detonating pellet can move towards its det 
onator or flash holes be uncovered. The per 
cussion detonator being located in the top 
of the fixed or upper ring, the shortest pos 
sible communication between it and the 
magazine may be provided and this detona 
tor is firmly locked in place by spinning in 
the edge or rim produced by grooving the 
portion of the time ring top surrounding the 
same. All the flash holes and time rings are 
charged in the ordinary way. 

Operation. 
Upon a battery coming into action and 

several rounds of ammunition being “un 

80 

90 

95 

100 
covered’ that is to say the cover being re 
moved from each fuse, and assuming that 
the latter is now with the indicator or 
gauge line at safety, then both bridges 
cover the fire holes cutting off the time 
trains, and the stop-block 106 positively 
locks the percussion pellet, 75 against move 
ment towards the detonator. 

plosion on percussion is required the indi 
cator line must be moved to , otherwise the 
fuse will remain safe, when set at , the 
safety 
ment of the pellet and the bridges cover the 
flash holes. The shell is then placed in the 
gun, and when the latter is fired the shock 
of discharge causes the pins to be sheared 
with the immediate result that pellet (5 is 
seated on the bottom of its chamber and the 

pellet 60 is detonated by the 
firing pin 27. The effect is that the flash is 
driven through the slot 63 and flash holes 
34 and 125 to the upper time ring which 
burns idly 
tion with the other flash holes, and prevent 

The fuse is then set as ordered and if ex 

ins 90 and 91 still prevent move-. 

the bridges being in juxtaposi 

5 

lo 

5 

120 

125 
ing advance of the fire. This condition in 
the time ring or a fraction of it obtains 
until the shell grazes or strikes and the 
pellet (5 is shot forward relatively speak 
ing and the firing pin 76 detonates the det 30 
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onator 94 with the instantaneous firing of 
the ife 10, and with the explosion of 

ell the fuse head is thrown of and the 
fire from the magazine ignites the channel 
46 with the effect that a very slight inter 
val of inaction within the fuse apart from 
the burning of these supplemental fuses oc 
curs which terminates in the explosion of 
the charges in the chambers 35 and 36. 

O 

15 

This explosion is delayed in order that the 
EE scattering of the shrapnel may not 
be interfered with. When the explosion oc 
curs the effect is of course, that the weakest 
part yields first and owing to the peculiar 
construction of my fuse the base is rein 
forced up to the flange by its walls beneath 
the flange being made thicker than the walls above it. With this construction the ex 
plosion is directed more heavily upon the 

20 

25 

30 

stal time rings and nose cap which are agmentized E. the pellets are project 
ed and the base shattered, the whole being 
shattered with an initial velocity having its 
source within the fuse itself. 
When the fuse is set for time instead of 

the bridges being in juxtaposition with the 
flash holes, the latter will be placed in a po 
sition relatively to the time trains required 
by the particular range. The fire will there 
fore pass the lower ring and traverse same 
until it reaches flash holes 30 and 28 

, through which it is projected to the maga 

35 

40 

4. 
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zine, and thence to the shell and the ex 
plosion chambers of the fuse as just de 
scribed. 
Having fully set forth and ascertained the 

nature of my invention, I beg to state that 
what I claim and desire to protect by Letters 
Patent is: 

1. In a shell fuse, the combination with 
the body thereof having a pair of explosive 
chambers arranged in parallelism and in the 
same diametric line; of time and percus 
sion pellets arranged in parallelism and in 
a diametric line at right angles to the line 
of the chambers. . . . . . 

2. A shell fuse adapted to be mounted 
upon one end of a shell and having a cham 
ber containing a high explosive substance, 
of time rings encircling the said chamber 
whereby the setting on the rings is de 
stroyed when the high explosive substance 
is detonated. m 

3. In a shell fuse adapted to be mounted 
on one end of a shell, the combination with 
the body thereof, said body being chambered 
substantially throughput its length and cont 
taining a high explosive substance; of fixed 
and movable time rings mounted upon the 
body and encircling the explosive chamber, 
and means constructed and araringed to 
detonate the said high explosive. 

4. In a shell fuse, adapted to be mounted 
on one end of a shell, the combination with 

E. or forward structure, including the 
eC 

substantially throughout its length and con 
taining a high explosive; of fixed and mov 
able time rings mounted upon the body and 
encircling the explosive chamber, and 
means controlled by the said time rings for 
detonating the high explosive. 

5. A shell fuse consisting of a body hav 
ing therein time and percussion pellets ar 
ranged parallel to each other and in the 
same diametric line and such body being 
formed with parallel chambers in diametric 
line at right angles to the line of the pellets, 
an annular chamber in the base of the body 
and connecting with the said pair of cham 
bers; and the said body having therein a 
magazine; and igniting means connecting 
the magazine to the parallel chambers; det 
onators in effective detonating relation with 
the pellets: means whereby one of the said 
detonators ignites the magazine; fixed and 
movable time rings effecting and controlling 
communication between the other of sai 
detonators and said magazine. 

6. A shell fuse adapted to be mounted 
upon one end of a shell and having an axial 
chamber extending substantially through 
out the length thereof and containing a 
high explosive substance whereby the fuse 
is completely destroyed when the substance 
is detonated, 

7. In a shell fuse the combination with 
the body thereof having an axial magazine 

the body thereof, said body being chambered 

extending substantially throughout the axial 
length thereof, a pair of pellet chambers ar 
ranged in parallelism with the axis and in 
the same diametric line, a flash hole leading 
:from the magazine through the body to 
within close proximity of one of the 
of the body, a pair of explosive chambers 
disposed parallel to the axis and extending 
substantially throughout the body from the 
annular chamber to the top, and in a dia 
metric plane at right angles to the dia 
metric E. of the pellet chambers, pas 
sages effecting communication between the 

pellet. 
chambers, and a flash hole in the outer will 
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of a and the explosive chambers; fixed 
and movable time rings each having a time 
groove in the underside thereof, the lower 
being movable and the upper fixed, the said 
upper time ring partially enclosing the top 
of the said body having a detonator cham 
ber in alignment with and eccentric to one 
of the pellet chambers and having a lateral 
flash hole adapted to register with the first 
mentioned flash hole communicating with 
the magazine, time and percussion pellets in 
the pellet chambers, the percussion pellet 
having an eccentric firingpin at one end, 
and in juxtaposition with the detonator 
chamber, a yielding resistance retaining the 
percussion pellet away from the detonator, 
a detonator carried by the lower end of the time pellet, a firingpin on the bottom of the 

20 
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chamber of the time pellet, and such time 
pellet having a flash slot in its side connect 
ing with the detonator and registering with 
the flash hole in the wall of the body, and 
the said body having a flash hole leading 
from a point in communication with the 
lower fuse ring to the magazine. 

8. In a shell fuse the combination with 
the body thereof having an axial magazine 
extending substantially throughout the axial 
length thereof, a pair of chambers arranged 
in parallelism with the axis and in the 
same diametric line, a flash hole leading 
from the magazine through the body, in the 
same annular plane as one of the pellet 
chambers, an annular explosive chamber 
within the base of the body, a pair of explo 
sive chambers disposed parallel to the axis 
and extending substantially throughout the 

30 
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80 

body from the annular chamber to the top 
and in a diametric plane at right angles to 
the diametric plane of the pellet chambers, 
passages effecting communication between 
the magazine and the explosive chambers, 

5 fixed and movable time rings, each having a 
time groove in the underside thereof the 
lower being movable and the upper fixed, 
the said upper time ring partially enclosing 
the top of the said body and having a det 
onator chamber in alignment with and ec 
centric to one of the pellet chambers, and 
having a lateral flash hole communicating 
with the magazine, time and percussion pel 
lets in the pellet chambers, the percussion 
pellet having an eccentric firing pin at one 
end and in juxtaposition with the detonator 
chamber; shear pins rigidly temporarily re 
taining the pellets in fixed position spaced 
from the bottom of the chambers; a yield 
ing resistance retaining the percussion pellet 
away from the detonator; a detonator car 
ried by the lower end of the time pellet, a 
firing pin on the bottom of the chamber of 
the time pellet and such time pellet havin 
a flash slot in its side NEWIE 
the detonator, and registering with the flash 
hole in the wall of the body, and the said 
body having a flash hole leading from a 
point in communication with the lower fuse 
ring to the magazine. 

9. In a shell fuse the combination with a 
movable time ring and a pellet, of a lug on 
the pellet and engaging beneath the time 
ring, such time ring having a clearance 
space to accommodate the lug in the move 
ment of the pellet and a stop block within 
the said clearance space for engagement 
with the lug for the purpose of temporarily 
positively limiting the axial movement of 
the pellet. 

10. In a shell fuse of the type described and containing a magazine, automatic 
detonating means in communication with 
the magazine, and an explosive chamber; of 
a passage extending from the magazine to 
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the explosive chamber and means for con 
trolling the passage. 

11. In a shell fuse of the type described 
and containing a magazine, automatic means 
for detonating the magazine and an explo 
sive chamber; of means connecting the 
magazine to the explosive chamber and con 
sisting of an annular groove encircling the 
magazine, a series of holes effecting com 
munication between the groove and the said 
magazine and a second series of holes ef 
fecting communication between the groove 
and the said explosive chamber, and means 
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for reducing the extent of communication 
between the second series of holes and the 
chamber. 

12. In a shell fuse the combination with 
the body thereof having a transverse tang at 
its top, movable and fixed time rings fitted 
on the perimeter of the body, the fixed ring 
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having its top partially closed and formed 
with a slot adapted to register with the 
tang; a nose cap, and means for fastening 
the nose cap in place. 

13. In a shell fuse the combination with 
the body thereof having a transverse tang 
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at its top, the said tang being of greater 
width on one side of the axis of the fuse 
than on the other, movable and fixed time 
rings fitting on the perimeter of the body 
the fixed ring having its top partially closed 
and formed with a slot adapted to register 
with the tang, a nose cap and means for fas 
tening the nose in place. 

14. In a shell fuse a percussion pellet hav 
ing at one end an eccentric firing pin and 
a hole or seat containing an expansile helical 
spring, a cap fitting over the spring and 
registering within the hole, one side of the 
cap having a lug and the mouth of the hole 
being constricted to prevent exit of the lug 
from the hole. 

15. In a time fuse the combination with 
the time ring of a time pellet containing 
a detonator and having a radial long stand 
ard slot in its perimeter extending substan 
tially throughout the length of the pellet 
and being independent of the detonating 
opening for concentrating the detonating 
flash on the time ring. 

16. In a fuse of the type described, the 
body having, an open end, a central maga 
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zine and explosive chamber, a plug screwed 
in the said open end for the purpose of clos 
ing the same and having a central opening 
and a screw located in the said opening for 
the purpose of reinforcing the plug and con 
structed and arranged to form part of the 
magazine and assist in effecting communica 
tion between the magazine and the explosive 
chamber. 

17. In a fuse, a movable time ring, a lug 
mounted therein for setting the same, means 
for preventing relative rotation between the 
lug and the ring, said means consisting of 
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a notch in the lug and a projection on the underside of the said cap being serrated ring adapted to engage the said notch. 
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18. A shell fuse including a body; upper 
and lower time rings; a nose-cap, the un 
derside immediately above the upper time 
ring being serrated, and means for prevent 
ing rotation of the nose-cap when in position, 
said means consisting of a metal crimped 
spring washer located between the nose 
cap and upper time-ring and being split to 
prevent upwardly and iownwardly extend. 
ing pawls, the downwardly extending pawl 
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being constructed and arranged to bite into 
the upper time ring and the other pawl 
being constructed and arranged to engage 
the serrated portion of the nose-cap, such 
last mentioned pawl having a lip for the 
purpose of moving it out of engagement 
with the serrations. 

19. In a shell fuse of the type described 
the combination with a body having a cen 
tral pedestal and an upper and lower time 
ring encircling the pedestal and having time. 
trains; of a ventilating system for the 
escape of gases from the time rings, said 
system comprising a vertical passage in the 
perimeter of the pedestal and in communi 
cation with the outer atmosphere, a port 
effecting communication between the train 
of the upper time ring and the said passage, 
a counter bore in the lower time ring in 
constant communication with the said pas 
sage irrespective of the position of such 
lower time ring, and a port effecting com 
munication between the counter bore and 
train for said ring. . . . . 

20. In a shell fuse of the type, described 
the combination with a body having a cen 
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tral pedestal and an upper and lower time 
ring encircling the pedestal and having 
time trains; of a ventilating system for the 
escape of gases from the time rings, said 
system comprising a vertical passage in the 
perimeter of the pedestal and in communi 
cation with the outer atmosphere, a port 
effecting communication between the train 
of the upper time ring and the said pas 
sage, a counter bore in the lower time ring 
in constant communication with the said passage irrespective of the position of such 
lower time ring, a port effecting communi 
cation between the counter bore and train 
for said ring; and means normally closing 
the ports in both rings and constructed and 
arranged to be held in position by centrif 
ugal force. 

21. A shell fuse including a body, an 
upper and lower time ring, a nose cap the 
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and a crimped spring lock washer adapted 
to respectively bite into the upper time ring 
and engage the serrations on the cap for the 
purpose of preventing rotation of the cap 
when the latter is tightened and to main 
tain a resilient pressure upon the rings. 

22. In the manufacture of shell fuses hay 
ing time and percussion elements the 
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method of providing means for causing the 
destruction of the fuse consisting in form 
ing a vertical central passage in the body 
forming an annular chamber in the body in 
position encircling the central passage, ex 
tending the annular chamber upwardly at 
opposite sides of said central passage, fill 
ing said annular chamber and its exten 
sions with an explosive substance, and fill 
ing said central passage with a combustible 
substance, closing the lower end of the 
chamber effecting communication between 
the annular chamber and said central pas sage and forming passages effecting com 
munication between the time percussion 
means and the central passage. 

23. In a shell fuse, a detonator, a percus 
sion pellet having a firing pin on one end 
eccentric to the pellet and in the axial plane. 
of the detonator, a hole in the said end of 
the pellet and containing an expansile heli 
cal spring, and a cap fitting over the spring 
and registering with the hole, said spring 
being adapted to offer yielding resistance to 
the movement of the pellet toward the det 
onator. 

24. A shell fuse adapted to be mounted 
upon one end of a shell and having a cham 
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ber extending'substantially throughout the 
length, thereof and containing a high explo 
sive substance whereby the fuse is com 
pletely destroyed when the substance is det 
onated. 

25. A shell fuse adapted to be mounted 
upon one end of a shell and having an axial 
chamber adapted to contain a combustible 
powder, and a second chamber located in 
juxtaposition with the axial chamber and 
adapted to contain a high explosive sub 
stance, and a port effecting communication 
between the chambers. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two witnesses. 

ARTHUR E. BLASHILL. 
Witnesses: 

GoRDoN G. CookE, 
WILLIAM J. C. HEWETSON. M 
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