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This invention relates to improvements in guns,
and ammunition therefor, and has reference
more particularly to improvements in means for
the setting, or what may also be termed the
“cutting” of fuses, as used in timing the bursting
of projectiles as fired by anti-aircraft guns and
the like; it being the principal object of the pres-
ent invention to provide certain novel features
in the fuse timing parts as incorporated in the
shell itself, and also to novel features in the
gun in which the shell is to be fired, whereby the
fuse timing parts may be set or adjusted after
the snell has been placed in the gun and the
breech block -closed.

More specifically stated, the ebjects of the pres- I

ent invention reside in the provision of mechani-
cal fuse setting means embodied in the breech
portion of the gun, and whereby the time set-
ting of the sheli fuse may be automatically and

accurately accomplished and continually main- -

tained after the shell has been loaded into the

10

gun and the breech block closed to provide that -

the gun may be instantly fired upon complete
setting, or at will any time thereafter.

T4 is also an object of the present invention to
provide ‘& novel mechanism embodied in the
breech end of the gun for rotating the shell case
to effect the time setting of the fuse, and in con-
junction therewith to provide means in the gun
liner for engaging and holding the projectile
while the case is rotated for setting of the fuse.

Tt is also an obiect of this invention to provide
fuse timing means, as above stated, that may be
opérated manually or under control of, or in-con-
Junction with a present-day “Sperry director” or
similar device.

Still further objects of the invention reside
in the provision of novel fuse timing parts in the
shell both for base and nose setting of the fuse.

Still further objects of the invention reside
in the details of construction and in the combi-
nation of parts, and in their mode of use, as will
hereinafter be fully described.

In accomplishing these and other objects of the
invention, we have provided the improved de-
tails of construction, the preferred forms of ‘which
are illustrated in the accompanying drawings,
wherein—

Fig. 1 is a side elevation of a gun mounting
showing the breech end pertion of a gun of ‘the
anti-aircraft type in which devices embodied by
the present invention, have been incorporated.

Fig, 2 is an enlarged, sectional view of the
breech end portion of the gun, taken in the ver-
tical plane of line 2—2 in Figs. 3 and 4.
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Fig. 3 is a cross sectional detail taken on the
line 3—3 in Fig. 2, showing the means for rotat-
ing and for determining the extent .of rotation
of the shell case while the shell is held in ‘the
gun.

Fig. 4 1is a top view of the breech end portion
of the gun as equipped with paris embodying the
present invention.

Fig. 5 is a breech end elevation of the gun,
showing the breech block in closed position.

Fig. 6 is a view similar to that of Fig. 5, showing
the breech block in open position.

Fig. T is a cross-sectional detail, taken on the
line 1—1 in Fig. 2, showing the rotating ring
whereby a shell case is rotated, while contained
in the gun, for timing the fuse.

Fig. 8 is a longitudinal, sectional view of 3 base
timed shell embodying means inaccordance with
the present invention for timing the fuse.

Pigs. 9, 10, 11 and 12 are face views, each show-
ing a face view of one of the fuse timing parts
used in the shell of Fig. 8.

Fig. 13 is a longitudinal sectional view of a
nose-timed shell showing another type «of fuse
timing mechanism.

Figs. 14, 15, 16 and 17 are face views of parts
of the fuse timing means in this latter shell.

Fig. 18 is a view of the breech block actuating
shaft of the gun.

Fig. 19 is a longitudinal, sectional view of a
cylinder and piston fto be used as an alternate
means of actuating the shell rotating mecha-
nism of the gun.

Referring more in detail to the drawings—

In Fig. 1, we have shown, in side elevation, an
anti-aireraft gun -of :a type to which the present
invention is applicable, and in Figs. 8 and 13, we
have illustrated two different types of shells that
may be used in guns of the type shown when
equipped with fuse sefting means according to
our invention.

It is to be understood, however, that we do.not
intend that the present invention shall be re-
stricted to this particular type of gun, or fo
guns. of any particular caliber. Therefore, the
present drawings are fo be considered more as
illustrative -.of structures that might be used as
shown or modified in certain respects as to detail
without departing from the spirit of the invention.

Briefly described, the gun as heretofore con-
structed and as herein illustrated, comprises @
supporting structure 10 which, in mest instances,
would be mounted upon a base, -or foundation,
10a in such manner as 4o permit it to be rotated
.about = vertical axis for firing in different di-
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rections as the need might arise. Fixed on the

structure 10 are spaced pivot yoke frames {I—II,

between which the gun mounting cradle (2 is

located. This cradle is equipped at its opposite:

sides with trunnions 13-—123 which are rotatably

fitted ‘in bearings 14—14 formed integrally with

the upper ends of the frames {—I{1.
Fixed to-the under side of the cradle 12, par-
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“allel with and between the frames (1—1{, is an -

arcuate elevatmg rack 15, and meshing with ‘this
rack is the ‘elevating worm 16 of a worm shaft
.

10

The shaft 1T is equipped at one end with .. .

a bevel gear wheel 18 that meshes with a bevel

gear wheel 19 fixed on a transversely extending "~

elevating gear.shaft 20. This latter shaft is.rev-

olubly mounted in suitable bearings in the side .

15

frame structure and is equipped at one side of

the gun with a turning wheel: 2I.

Rotation ‘of ©

the wheel 21 in opposite directions changes. the ..

“elevation or angle of the gun accordmcly, as will
be understood.

The gun: proper comprlses the Jacket 25 fitted
with a liner 26, as noted in Fig. 2, which is pro-
vided ‘with the customary riflings 27. The jacket
is-contained. for recoil travel in the cradle and
is formed at.ils breech end with an enlargement,
as:at 28, providing . g:forwardly facing shoulder

© 29 that will abut the rear end:of the cradle to
limit -forward .return of .the -gun after recoil.
The. usual: recoil -and ‘cushion :springs are not
herein: shown, but- may be of -suitable kind ‘and
provided to bring the:gun-back. to normal p051-
tlon as shown in Fig. 1, afterit is fired.

« The:breech block is.designated at -35, and as
here ‘shown, -is of ‘the vertically sliding wedge
type, equipped at. opposite sides with vertical ribs
86 which are fitted in corresponding siots 37 in

‘20
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against a stop lug 57’, and is free to move back-
ward for passage of the lug 47 of crank arm 46
on recoil of the gun. Then, on return. of-the
gun to normal position after recoil, the lug 47

-directly engages. the held cam to rotatably ac-

tuate the shaft 44 -in such manner as to cause

‘the lever 43 to pull the breech block down.

The latching of the breech block in its down.
position is effected through. the: action of shell
extractor fingers. These fingers 58—58 are lo-
cated at opposite sides of the breech block, in the

‘breech recess and are provided at their upper

ends with inwardly -directed lips 59 for engag-

- ing beneath the rim of the shell case or base

flange -when the shell is seated. At their lower

- ends, these fingers have outside lugs 68 inserted
‘in slotted depressions 61 in the gun -jacket at
-:opposite sides of the breech chamber 38.

Also;
these fingers have inside lugs 62 at their lower

‘ends adapted to be gu1ded in cam grooves 63

in the breech block.

With the. breech block closnd ready for firihg,
the lips 53 of the extracting fingers are disposed
in recesses or depressions. 64 in the breech end
of the- shell chamber, as noted in Figs. 2. and 6.

“When the gun-is fired, and after recoil and

-counter-recoil movement  has taken place, and

during the opening action of the breech block by
shaft 44, the inside Iugs 62 of the fingers follow-
ing in the grooves 63, until the end lugs lay over
the block shoulders 65, thus latching the block
in'its down position, . With this movement of the

- extractor fingers, the: shell is extracted from the

35

‘the walls at the opposite sides.of the breech re- -

cess 38, 'These slots are inclined at slight angle
4o the plane of the end .of: the gun so that the
block -will shift slightly forward in closing and
thus, upon engaging the .end of the. cartridges,
will force the latter into the seat as will be un-
-derstood by reference to Fig. 2.
- "The upper part of the block is:cut. away as at
-+40.to. permit insertion of the cartridge in the
hamber -whenthe breech is epen, and as noted
i Pig. 2, there.is:a T-shaped-slot 41 formed in
hie lower part of the block, inclined upwardly

:and -toward .the front face of -thée block. . This,

:slot . contains‘the -T-shaped end portion. £2 of
_.an’ operating arm 43: which is operable for the
raising and lowering of the breech block. The
operating arm 43 is an’integral part:of.a trans-
‘versely mounted operating: shaft 44 rotatable in
‘horizontal: bearings 45 fixed to the breech of the
‘gun;-as$ noted in Figs. 5 and 6, and at one end of
the shaft 44 is an upwardly directed crank arm
46 formed at its.end with an outwardly extended
Qug: 410
equipbed with a lug 49 to which.one-end of .a
‘closing ‘chain . 50 . is-:attached; . the chain- being
-wirapped about: the collar and fixed at its-for-
‘ward end to-the end of:a piston rod 5! having.a

piston 52 at its.forward end, bearing-against a -

icoiled spring 53 enclosed in .a .spring housing. 54
swhich'is attached to.the jacket 28. When the‘
_+gun is ‘driven: rearwardly 1n recoﬂ the shaftt 44
moves “with it.

‘As-observed in: F1g 4 -8 rearwardly extending,
horizontal bracket 55 is fixed to. a lateral flange’

58 ‘on ‘the ‘gun cradle.and rotatably mounted in
-this bracket, at its rear end, is a camlever:57;
~thig ‘cam is in‘‘the-line of travel of lug 471 on

“recoil’ action of .the.gun :and:is: held. by.a :spring:

Also,; ‘on_the shaft 44 is a collar: 48160
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.charge,

gun chamber. “When a new shell is inserted into
the gun chamber,; the base rim or flange of the
case engages: the toe of the extractors and re-
leases them from: their seats in the breech block,
and the spring 53 then acts o raise the breech
block to its closed position. PFiring is by means
of the usual firing pin mechanism-in the breech’
block -and 1ndlcated in general by numeral 69
in Fig. 2,

The mechanism of the present invention, 1n—'
sofar as it applied to the structures embodied in

-the gun itself, is shown best in Figs. 2, 3 and 4.

The ammunition for the gun, made in accordance
with this invention, is 111ustrated in detail in

Figs. 8 to-17.

First, describing in a general way the’ shells
of Figs: 8 and 13: Each. comprises the shell case
10 and the pro_;ectﬂe 11.. The case of each shell

:contalns the propelhng charge, designated at 12,
and the projectile body .in.each instance has a.

base end chamber .78 contammg .8 bursting
designated at 73b. Each shell case
also is provided about its base end. with an ex-
tractor flange 18b.and just forwardly of the flange’

-is fitted with a rotating band or ring 15 of rela-

tively soft-metal. 'The forward end portion of
the shell case. is fitted about the base end por-. -

_tion of the projectile, with its edge or rim curled

~“inwardly and seated in a buttress type groove 18

65

70

5

‘encireling the projectile body. Just ahead of the

groove 16, the projectile body has g rotating band

.17 of ‘soft metal fitted thereto. . When & shell, as

above described, is loaded into the gun, the band
11 engages with the beveled .and pointed ends

27’ of the barrel riflings, as ‘seen in Fig. 2, and
- the projectile is thereby held against rotation in

the gun.. Likewise, in seating 4 shell in'the gun,

. the soft ring 715 is interlocked with inwardly di-

rected teeth or serrations 19 of a rotatable timing

.gear 89, of annular form that is contained rotat-
. ably in the rear end of the shell chamber. "

.~As seen in Figs. 2 and 3,-the ring gear 80 is
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fitted within the gun jacket between the flat, rear
end surface of the liner 26 and a retaining ring
nut 82 that is threaded into the rear end of the
jacket at the base.of the breech recess 38; there
‘being also a locking ring, or nut 82 threaded into

the gun- jacket to engage the end shoulder 2§’
.of the liner as noted in Fig. 2, and this nut is
flush with the end surface of the liner and serves
as a bearing surface for the inner face of the
ring: gear 80. :

‘With the shell seated in the gun chamber, as
;shown 'in Fig. 2, and with the soft metal rings
15 and 171 engaged respectively with the serra-
tions of ring gear 80 :and the barrel riflings, it
will be understood that upon rotation of the gear
80, the shell. case will be .rotated accordingly,
while the projectile is retained agsainst rotation
in ‘the gun.

In the present instance, the rotation of the
shell case relative to the projectile effects the sef-
‘ting of the fuse timing mechanism which is con-
tained at the base of the projectile and which
will be described in detail after describing the
means which we have incorporated in the gun
for rotating the ring gear to time the fuse. This
mechanism is disclosed best in Figs, 3 and 4, and
comprises a horizontally disposed vack bar 98¢
contained slidably in a transverse guideway §! in
the gun and fitted at one end with a collar or
sleeve 92 which extends from the side face of the
gun jacket, with the corresponding end portion
of the rack bar extending somewhat beyond the
end of the sleeve. At its other end, the bar %8
:is shouldered, as at 84, and seats a washer 85
which engages one end of a coiled spring £§ con-
tained in a spring housing 97 fixed to the gun
.jacket. “The spring is under compression ang
-operates to urge the rack ‘bar in one direction,
sthat being toward the right-hand side in Fig. 3,
zsufficient to rotate the shell casing one or less
revolutions.

" Now, by reference to Figs. 3 and 4, it is to ‘be
noted that there .is a short horizontally disposed
;shaft 100 rotatably supported lengthwise of the
-gun in bearing 101—1081 extending from the side
‘of the gun jacket at the breech end. On one end
‘of the shaft is an upwardly extended lever arm
402 with forked end 103 engaging the outer -end
‘of sleeve 82 at opposite sides-of the extending end
:of ‘bar 88. 'On the other end of shaft 100 is a
“dewnwardly extending lever arm 105 mounting a
roller 185 at its end. 'This roller is in alinement
with a cam surface 187 onalug 108 formed on the
side-of the breech block. Thus, when the breech
“block is moved to open position, this cam engages
ithe roller 186 and actuates the lever arm 105 to
“rotate shaft (€0 and causelever arm 102 to push
the rack bar ‘80 inwardly to its limit of travel,
where it will ‘be held until the breech block is
raised.

When a loaded shell is introduced into the gun,
:and the breech block released -and lifted, the cam
108 then releases the lever 105 :and the spring 96

moves the rack bar outwardly until it is stopped.
“This stopping point may be-varied by mechanism
now to be described, thus to determine the time
isetting of the shell fuse.

This fuse-setting control mechanism is shown
4n Pigs. 3 and 4, and is.contained in a housing 115
;carried by ‘a ‘bracket 1168 attached to a lateral
flange 56’ of the gun cradle 12. The fuse setting
‘mechanism is intended to be operated manually
qor .in :accordance with or under control of a

-*Sperry director” or a like device through refer-
senice to a.dial.l 1.1 rotatably mounted in the hous-
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ing 115 and operated in the usual manner of the
fuse timing dial as used on guns of the type de-
seribed. During the usual use of the gun, the dial
{17 is turned, by suitable -electrical means,
through a connection as designated at 118, by the
“director” and 1is “kept on the target,” indicating
proper length of fuse for timing the bursting posi-
tion.of the projectile. Another dial 119 of smaller
diameter concentrically overlies the dial 117 and
this rotates on a fixed supporting stud 120. Dial
119 is operated through suitable gear reduction,
indicated by the gear wheels at 121, 122 and (23,
by a gear wheel 124 that is integral with-or fixed
coaxially to a worm gear 125, The worm gear 125
is threaded on a timing pin 126 that is held in its
guides by keys 127 for longitudinal travel and
against rotation. 'The pin 126 is therefore adjust-
able longitudinally to different positions by rota-
tion of the worm gear 125, ‘and since it is alined
with the rack bar 98, it serves to limit extent of
outward travel of the latter, as will be understood
by reference to Fig. 3.

Gear 125 is manually rotated to adjust the tim-
ing pin 126 and to actuate the dial 119 by turning-
of hand wheels 138 fixed on the ends of g shaft {31
extending transversely through the housing {15,
and equipped with a worm {32 meshing with the
gear 125,

In operation of this timing mechanism, the op-
erator sits before the indicator dials 11T and 118,
and by turning the wheels 130, manually adjust-
ing the dial 1 {9 so that-a given mark or character
thereon matches up with a given mark on the dial
117, which is under control of the “director”.
The gearing before described will move the dial
119 substantially through one revolution for the
full endwise travel of the timing pin 126 and like-
wise, the “director” will move dial 11T substan-
tially one complete revolution for the total range
or distance through which the gun is intended to
operate.

It is apparent then that through the controlled
extent of rotation of the gear 88, by the position
of the timing pin 126, the fuse can be cut or timed
to regulate the bursting point of the projectile as
decided by the “director” without regard to the

'puman element of time, which must be considered
‘in cutting fuses and placing the ammunition in

‘the gun by the present day methods. .

It should also be understood that the breech
block may be closed and the gun made ready for
firing, yet a delayed action may be permitted to

‘t?.kg place without in any way interfering with
timing of the fuse, since the operator will be able

to continue matching the dials up to the actudl
firing time.

Now, describing the fuse timing or cutting
means as incorporated in the shells, first giving
consideration to the shell of Fig. 8, which is of the
base timed type, and bearing in mind that the
projectile and shell case are relatively rotatable
and that the fuse cutting is determined by the
extent of rotation of the case relative to the pro-
jectile as held in the gun:

The fuse cutting means as incorporated in the
shell. of Fig. 8 comprises a timing ring 150 thatis
rotatably fitted in a rearwardly opening base re-
cess 151 in the projectile body. This ring is held
in'place by an overlying retainer ring 152 that is
threaded into the recess and secured against turn-
ing. Secured in the shell case, closely adjacent
the retainer ring is a closure plate 154 and at the
center of this plate, a shaft 155 is fixed and ex-
tends rotatably through a central opening 156 in

‘the retainer ring 152 :and at its outer end has s
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squared portion slidably fitted in a square socket
-I87 on. the timing ring 150. _Thus, on rotation of
the shell: case, ‘the:timing ring will be rotata,bly
adjusted accordingly:

A-feature of this arrangement of parts res1des

rn the fact that the shaft 155 has a tapered. por-:
tion: 155" and that the hole: 156: in: the retainer .

ring :is tapered accordingly with looseness suffi-
.cient for turning. . However, . when- the projectile
is: discharged by the explosion of the propelling
charge in the shell, the tapered. portion of .the
shaft will -be forcibly wedged into the hole; and
thus a gas-tight seal is made and the txmmg rmg
locked in its finally adjusted position. :

“The- closure- plate 154 has: a plurality. of ec-
centnc ports.160:that open therethrough in com-
munication with -an’ annular’ channel or groove
161 in the adjacent face of the retainer ring:152.
Also;. there is g port 162 from this channel of the

retainer ring; opening -through the ring into an
arcuate groove 1§63 in the adjacent face of the
timing ring 180, and from the end of this arcu-

- channel 193 that encircles the ring 172.

20

ate groove, a port 185 opens through the plate.-

.nto.an arcuate channel 166 in the bottom surface
of the projectile body recess- 151, and from this
groove, a port 167 opens into prOJectlle chamber
13 contammg the bursting charge.

As will be observed in Figs. 8 and 11, there are
provided.a plurality of gas vents or outlet ports

168 that are-directed outwardly and: rearwardly.
from a channel 169 that encircles the timing disk

150, and with which- channel; a port 169’, which
leads from the. passage ‘165, communicates. As

soon as the prOJectlle leaves the shell, the ports’
‘168 are uncovered for the exhaust of gas from the

fuse train,

"Assuming that a. powder train fills' the vanous
ports and channels above mentioned, it is quite
apparent that, on ignition of the powder train
incident to firing the propelling charge in the
‘case, the flame will follow therealong .to the
bursting charge, and the time for this travel can

be -controlied by the rotary adjustment of the -

timing ring 158 to increase or decrease the effec-
tive-length of the connecting. channels,

~.-In the shell of Fig, 14, which is of the nose
timed type, the nose body. {79 is formed: with a
base socket or recess 17f in which a timing ring
172 is’ rotatably fitted and secured by a retainer
ring 173 threaded into, the recess. Extending ro-
“tatably through a central opening {14 on the ring
1713 'and’ through the base end. of the projectile
| body'is'a.shaft 175. This has a-longitudinal bore

2,353,816

port 188, opening into the concussion; powder

‘socket- 1898 in: which the concussxon plunger I90

is confined by the closing cap 191.

. Also, there are gas vents as at 192 leading from
the: channel: 181, and vents 192/ leading from
A port
194 connects the passage 193 with channel 119 for
venting the gases from- the channels and ports_

-+ for the fuse train.
.10

Assuming the fuse channels and ports to be
filled with the proper fuse powder, it is'quite ap-
parent. that, on igniting the powder -pellet -in
port- 188" by the action of the concussion plung-
er, the fire. will advance through: port- 188,
channel {87, port 185, groove 119, port £18, chan-
nel 118, chamber (717 and through tube 175 to
the bursting charge.. The time of burning of this
fuse is determined by the lengthening or short-
ening of the channel as effected by. the rotary
adjustment of the timing ring 112 as effected by
the turning of the shell case-in the gun relatlve
to the. projectile body. :

With the gun so constructed and the shells
thus equipped with the fuse setting or cutting
means, it is: quite readily apparent that the cut-
ting may be accomplished in the gun. -Further-
more, the setting will be.in accordance with the
degree of accuracy of the operator-in matching

“dials, since with the opening.of the gun breech

block, the setting mechanism in the 'gun’ breech
is brought to a zero -position: against-the’ pres-
sure of the rack bar spring and then,.on closing
the ‘breech block, the extent of -rotation of . the
shell “is determined by. the -extent of outward

“travel of the bar which, 1n turn 1s determmed by

“the setting: of the pin 126. -

40
© of Fig,
~washer 85 is replaced by ‘a piston 95z fitted in
. ‘the cylindrical spring-housing, and gas or fluid

43

50

118 opent at one end into the bursting -charge

chamber 13,.and at its other end to an encircling 5:

pocket {17 in the retainer 173 from which cham-
-ber .a- radial- channel - 118 extends.  From ‘the

channel 178, a -port 118’ opens forwardly from -

the face.of the retainer, into an arcuate groove
179 in the adjacent face of the timing disk 172.
The: shaft {75 has a squared end portion |15,
as seen in Fig. 13, extending.beyond the base wall
‘of the projectile, and this is fitted in a squared
‘socket' 180 in a closure plig or plate {81 ‘fitted
and secured in the shell. case.
~end, the shaft is extended into & central bore 182
in the ring {12 and is fixedly secured by a wedge
screw- {83 .that is threaded into the shaft end.
"Thus, on-turning the shell case, the timing ring
172.. will
ﬁthrough the mediacy-of the shaft {15.
.‘The:timing ring 472. has a: port 485 openmg
from ‘the end of channel 179 and this communi-
cates with an arcuate channel 18T in the base-of

recess I'H from which a passage 188 leads to a-

At its forward ¥

he " rotatably  adjusted accordmgly’

It is contemplated: in the constructwn of guns
of this kind that the rack bar 90:might be ac-
tuated by gas or fluid pressure in- lieu of-the
spring” §6, . To. accomplish this; the structure
19  would: be -employed. In this, the

medium under pressure would be confined in the
housing to act against the piston; thus to pro-
duce the same effect as is produced by the spring.
- In-order to simplify the claims and to impart
& better understanding of what is:intended ‘to

“be. covered- thereby, it ‘will: here be stated that
‘ammunition of the kind-:suitable for use-in:this
-gun will be referred to as “fixed- ammunition”

-and thls term shall -apply ‘to .that- ammunition
wh1ch has. been 1llustrated in. detail in Figs.: 8
‘and 13, or -to. various modlﬁca.tlons that might

“be employed The thought to-be imparted is that
Lall those clalms drawn on the gun structure shall

",be applicable foreny,ammumtron embodying a
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timing: fuse that is-designed to be set by a rela-
t1ve rotatmn of the shell case and projectile -and
means is provided on these parts whereby thls

_mmay- be .accomplished.

--Having thus-described our 1nvent10n what we
clalm as- -new therein ang de51re to secure by
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-1.-A-gun for the firing of ﬁxed ammunitlon of
the cha1 acter described-having the shell case and
projectile each equipped -with rotating bands for

-effecting . relative -rotation: of these parts for
‘timing the fuse; said gun having g breech block
“movable between open and closed positions and

having-abutments in the barrel for holding en-

~-gagement  with . the ‘rotating :band of ‘the pro-

%

Jectile;~a ring: rotatably -contained’ in- the barrel
to receiverthe shell case therein-and having pro-

Jections: to holdmgly engage: with -the rota.tmz




2,353,816

band of the shell case, a bar movably mounted
in the gun to rotate the said ring for timing the
fuse, resilient means acting against the bar to
move it for rotating the said ring and shell case,
a manually adjustable stop for determining and
limiting travel of the bar in rotating the ring
gear for fuse setting, and means operable in-
cident to moving the breech block to open posi-
tion to adjust the ring to an established start-
ing position, and operable incident to closing
the breech block to release the said bar for
travel under influence of said resilient means
and to the extent permitted by the said man-
ually adjustable stop.

2. A gun for the firing of fixed ammunition
having the shell case and projectile each equipped
with rotating bands and assembled for relative
rotation to effect setting of the fuse; said gun
having a breech block movable between open
and closed positions and having riflings in the
barrel to be engaged by the rotating band of the
projectile to hold it against rotation for fuse set-
ting, a ring gear rotatably fitted in the barrel
at its breech end to receive the shell case there-
in and having projecting parts to be engaged by
the rotating band of the shell case for rotation of
the latter, a rack bar slidable in the gun and en-
gaging the ring gear for its actuation, a spring
held under compression and acting against the

bar for rotating the ring gear and shell case to 3

set the fuse, a manually adjustable stop for lim-~
iting travel of the rack bar in a fuse setting
operation, and means actuated incident to shift-
ing of the breech block to open position for
moving the rack bar and ring gear to an estab-
lished starting position and for releasing the bar
incident toc moving the breech block to its closed
position for travel to the extent permitted by
the said manually set stop.

3. A gun as in claim 2 wherein the breech
block has a cam formed thereon and wherein the
means for actuating the rack bar to starting po-
sition comprises a lever pivotally mounted on
the gun and positioned to be actuated by the
said cam on the breech block.

4. In a round of base timed ammunition of
the character described, a shell case, a projectile
assembled with the case for relative rotative ad-
justment therein, and formed with a rearwardly
opening socket in its base end wall, a fuse timing
ring rotatably fitted in the socket, a cover plate

1o
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for the socket overlying the said ring and hav-
ing a central opening, a closure plate fixed in
the shell case adjacent the said cover plate, and
a shaft extending through the central opening of
the said cover plate and having one end fixed
against rotation in the said timing ring and its
other end fixed against rotation in the said clo-
sure plate.

5. A round of ammunition as in claim 4, where-
in said central opening of the cover plate is
forwardly tapered, and said shaft has a corre-
spondingly tapered portion adapted to be wedged
in said opening in a gas-tight joint under the
influence of the exploding propelling charge, and

5 for locking the timing ring against rotation.

6. In ammunition of the character described,
a shell case, a projectile assembled therewith
for relative axial rotation, and having an in-
wardly tapered conical cpening in the base wall,
a fuse and a timing mechanism therefor mount-
ed in the projectile, a closure member for the
shell fixed therein against relative rotation, and
a rotary shaft for setting the timing mecha-
nism, extended from the base end of the pro-
jectile, and having a non-rotating connection
with the said closure plate, and having a part
adapted to be wedged into said conical base open-
ing of the projectile under the force applied
against the closure plate by explosion of the
propelling charge. -

7. In a round of nose timed ammunition, a
shell case, a projectile assembled therewith for
relative rotative adjustment for setting a fuse,
a fuse setting mechanism mounteq at the nose
of the projectile and including a rotatable timing
ring, a closure plate fixed in the shell case and
a rotating shaft for the ring extending axially
of the projectile and through the base wall there-
of, and having its end fixed against rotation in
the said closure plate; said shaft having a pow-
der channel longitudinally thereof, open at its
ends respectively to the timing fuse and to the
detonating charge for the projectile; said base
wall of the projectile having a conically tapered
opening through which the shaft extends, and
said shaft having a conical collar fixed thereon
and adapted to be wedged into the said opening
in a gas-tight joint by the action of the ex-
ploded propelling charge.

MERTON L. DODGE.
WILLIAM V. BAKER.



