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UNITED STATES

PaTeENT OFFICE.

FREDERICK W. BROOXS, OF WEST SUPERIOR, WISCONSIN.

ORDNANCE.

SPECIFICATION forming part of Letters Patent No. 646,595, dated April 3, 1900.
Applicétion filed April 17,1899, Serfal No, 713,386, (No model.)

To all whoni it may concern:

Beit known thatI, FREDERICK W. BROOKS,
acitizen of the United States,residing at West
Superior, in the county of Douglas and State
of Wisconsin, have invented new and use-
ful Ordnance,of which the followingis aspeci-
fication. ,

My invention relates to improvements in
cannon, which may be embodied in guns of
small caliber especially designed for rapid
firing of fixed ammunition or in ordnance of
relatively-large caliber adapted to the use of
fixed ammunition or Separate charges of the
explosive and projectile.

The primary object of the present invern-

tion is to produce ordnance which may be
loaded and discharged manually or which

may be loaded by power and fired manually
to adapt the gun for aimed shots, or which
may be loaded and fired automatically by
power, and thus only require the gun to be
sighted by the attendant.

According to myinvention the charge, usu-

ally of fixed ammunition, is fed automatic-’

ally to a reciprocating loading-carriage hav-
ing the firing-bolt. Said loading-carriage is
advanced to introduce the charge into the
gun-breech and simultaneously set the firing-
bolt for action, and then the breech-block is
moved to close the gun-breech and bring the
firing-pin which is carried by the breech-
block into alinement with the set firing-bolt.
This bolt may be released either manually or
automatically to impel the firing-bolt against
the firing-pin, and thereby act on the primer
The breech-block is
now reversed and opened, the extractor on
the loading-carriage grips the shell of the ex-
ploded charge, said carriage is retracted to
move the shell out of the breech, and finally’
the shell is discharged previous to loading the

carriage with another ammunition charge.

The advancement and retraction of the Joad-
ing-carriage with the firing-bolt and extractor
is effected automatically by a master-gear
adapted to be turned first in one direction
and then in the opposite direction, and with
said master-gear is associated a reversing
clutch and driving mechanism adapted to
be driven continuously in either.direction by
hand or by power for giving the necessary ro-
tation to said master-gear. Said reversing

clutch and driving mechanism may be said,
briefly, to embody a power-shaft, a counter-
shaft carrying clutch devices, two sets of mu-
tilated gears adapted to be driven continu-
ously in opposite directions by said counter-
shaft, a shipping-rod connected with the
cluteh devices and controlled under certain
conditions by a cam on one of said gears,means
for manually adjusting the shipping-rod, and
sefting devices which are associated with the
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shipping-rod, and the adjusting means which

controls the clutch mechanism.

With the loading-carriage is combined. a
revoluble feed-cylinder adapted to supply the
ammunition charge to said carriage and the
breech, said feed-eylinder being rotated with
a step-by-step feed to present the ammuni-
tion charges successively in alinement with
said breech. Said feed-cylinder is actuated
at proper intervals by a secondary carriage,
which will hereinafter be termed a ¢ feed-
cylinder-operating carriage,” thatis adapted
to be actuabted from the master-gear alter-
nately with the loading-carriage, and said
feed-cylinder-operating carriage is equipped
with devices that operate to lock the feed-
cylinder against rotation on its axis during
the periods of loading and extracting the
charge, ’

The charges of fixed ammunition in quick-

firing and machine guns are supplied one at a

time to the feed-cylinder by an oscillating
feeder which is rocked in the intervals be-
tween the rotation of said feed-cylinder, and
said feeder serves to properly introduce the
ammunition charge into the feed-cylinder
when the gun is working at high speed.

My invention also contemplates the em-
ployment of a vertically - movable breech-
block and means for automatically adjusting
the same during the periods of loading and
extracting the ammunition charges. Said
breech-block is constructed to force the am-
munition charge tightly to its place in the
breech,anditcarriesthe firing-pin,whichisar-
ranged to be alined with the firing-bolton the
loading-carriage. With the breech-block is

‘combined an adjusting and locking ring or
sleeve that is driven from the master-gear to
raise the breech-block after the shell of the
ammunition chargeshallhave been exploded,
said ring or sleeve serving also to lower\th\e\
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breech-block on the insertion of the charge.
This ring or sleeve has positive cam connec-
tions with the breech-block and is arranged
to have interlocking engagement with the
breech-block in order tolock said block firmly
to its seated position in the breech, and said
ring is furthermore provided with a cam-lug
that is adapted towork in connection with the
firing mechanism. This firing mechanism is
arranged for operation automatically or by
hand underdifferent conditions in the serviee
of the gun. Said firing mechanism includesa
sear guided for reciprocating movement into
and out of the path of the firing-bolt, and
linked to this sear isa rock-shaft having con-
nection with a cam-plate which is capable of
both reciprocating and pivotal play, said cam-
plate being adapted for engagement with the
cam-lug on the sleeve orring which controls
the breech-block. The cam-plate of the fir-
ing mechanism is pivoted to and carried by
a reciprocating carrier-plate that is disposed
over a ring or sleeve, and an operating-rod
has cam-slotted connection with said recipro-
cating carrier-plate. "This operating-rod is
controlled by a spring and is adapted to be
locked in a retracted position by a lever when

‘the firing mechanism is actuated antomat-

~ically.
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The invention further consistsin the novel
combination of instrumentalities and in the
construetion, arrangement, and adaptation
of the various parts for service, as will be
hereinafter more fully described and claimed.

To enable others to understand the inven-
tion, I haveillustrated the preferred embodi-
ment thereof in the accompanying drawings,
forming a part of this specification, and in

‘which—

Figure1is aside elevationof my improved
ordnance with the muzzle broken away and
illustrating the reversing clutch-driving
mechanism adjusted to automatically load,
fire, and extract the ammunition charge.
Trig. 2 is'a plan view of the ordnance repre-
sented by Fig. 1, showing the top of the cas-
ing removed and the gun partly broken away,
the loading-carriage which supports the fir-
ing-bolt and extractor being shown in the re-
tracted positions ready to engage with the
ammunition charge in the feed-cylinder pre-
vious to forcing said charge into the gun-
breech. Fig. 3 is a horizontal sectional plan
view on the plane indicated by the dotted

line 3 8 of Fig. 5, the loading-carriage being

shown in its advanced position and the fir-
ing-bolt retracted and set in a position to be
released for actuation against the firing-pin
of the breech-block. Tig. 4 is a vertical sec-
tional elevation taken longitudinally through
the ordnance on the plane indicated by the
dotted line 4 4 of Fig. 2. Tig. 5is a vertical

longitudinal section on the plane indicated
by the dotted line 5 5 of Ifig. 3, the several
working elements of the ordnance being rep-
resented in corresponding positions in both
Figs. 3and 5. Tigs. 6, 7, and 8 are vertical

detail longitudinal sectional views illustrat-
ing the several positions of the Joading and
feed-cylinder-operating carriages in relation
to the master-gear, Fig. 6 showing the posi-
tions of the firing-bolt and the breech-block
with relation to the master- gear previous
to introducing the ammunition-charge into
the breech, Fig. 7 illustrating the breech-
block in its lowered position subsequent to
theintroduction of the chargeinto the breech
and with the firing-bolt retracted, so as to be
under the influence of its impelling-springs,
and PFig. 8 illustrating the breech-block in

70

75

8o

its raised position and with the extractoren- .

gaged with the shell of the exploded charge
previous to retracting said shell from the
breech and placing the shellin position with-
in the chamber of the revoluble magazine.
Fig. 9 is avertical longitudinal section atone
side of the axisof the gun and taken through
the revoluble feed-cylinder and its oscillat-
ing feeder, also showing a part of the firing
mechanism, the plane of section being indi-
cated by the dotted line 9 9 on Fig. 2. Fig.

8s

90

10 is a vertical transverse sectional elevation -

through the master-gear and the revoluble
feed-cylinder with the parts associated there-
with, the plane of section being indicated by
the dotted line 10 10 on Fig. 9. - Fig. 11 is
a sectional side elevation of the reversing
cluteh-driving mechanism, showing the lat-
ter adjusted to load the gun by power, the
plane of the section being indicated by the
dotted line 11 11 on Fig. 2 looking in the di-
rection indicated by the arrow. ‘Fig. 12isa
sectional side elevation similarto Fig. 11, but
showing thereversing cluteh-driving mechan:
ism acting on the clutch-shipping rod to au-
tomatically throw the gearing out of oper-
ative relation to the power-shaft, whereby
the firing mechanism may be controlled by
hand after the ammunition ¢harge shall have
been loaded into the breech and the firing-bolt
set in its operative relation to the firing-pin.

95
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Fig. 13 is a detail perspective view of the slid-
able feed - cylinder - operating carriage re-

moved from the housing or casing for the op-
erating mechanism, said carriageé being adapt-
ed for operation by the master - gear and

115

equipped with a feed device that engages with'

the cam-slotted sleeve on the shaft of the rev-
oluble magazine to rotate the latter with a
step-by-step feed.  Fig. 14 is a similar detail

perspective view of the lower loading-car-

riage, illustrating the firing-bolt and the shell-
extractor. TFig.15isa detail perspective view
of the revoluble feed-cylinder, its shaft, and
the cam-slotted feed-cylinder removed from
the housing or casing of the gun. Fig. 16 is
a detail rear elevation of the gun-breech,
showing the relation of the Lreech-block and
the ring or sleeve which controls said breech-
block, the block being represented in its raised
position. Fig. 17 is a view similar to I'ig. 16,
but showing the parts in their reversed posi-
tiong to firmly force the breech-block to its
seat in the gun-breech after the ammunition

120 ~
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charge shall have been placed therein. Fig.
18 is a detail perspective view of the adjust-
ing and locking ring or sleeve that is driven
from the master-gear and is adapted to con-
trol the breech-block and to work in conneec-
tion with the cam-plate of the firing mechan-
ism. Tig. 19 is a detail perspective view of
the breech-blockremoved from the gun-breech
and the ring or sleeve. Figs. 20, 21, and 22
are detail views of the master-gear that is
adapted to operate the loading-carriage, the
feed - cylinder - operating carriage, and the
breech-block, Fig. 20 being a face view from
one side of the gear, Fig. 21 being an edge
view, and Fig. 22 a face view, showing the re-
verse side of the gear. Fig. 231isan enlarged
detail view in elevation of a part of the sup-
plementary frame within the housing or cas-
ing for the operative parts of the gun, said
figure representing a part of the firing mech-
anism adapted to be operated automatically
by the cam-lug on the ring or sleeve of the
gun-breech, whereby the firing-bolt may be
released automatically to explode the ammu-
nition charge. Fig. 24 is a view similar to
Fig. 23, representing the firing mechanism
adapted for operation by hand, the cam-slot-
ted plate of said firing mechanism being mov-
able with the reciprocating carrier-plate that
is adjusted endwise by the firing rod or lan-
vard to bring the cam-plate into contact with
the cam-lug on the ring or sleeve. Fig. 25 is
a detail perspective view of part of the firing
mechanism, to more clearly show the construc-
tion and relation of the several parts thereof.
Fig. 26 is a fragmentary detail perspective
view of a part of the oscillating feeder which
is used in connection with the revoluble feed-
cylinder when the ordnance is adapted to
quick-firingguns.  Fig. 27is a detail sectional
view of the spring-controlled brake, which
assists in restraining the feed-cylinder from
rotation during the period of loading and
extracting the ammunition charge. Fig. 28
is a detail view of the extractor device de-
tached from the loading-carriage. Fig. 29 is
a detail view of the slotted detent-plate by
which the locking-lever of the firing mechan-
ism may be held in the retracted position.
The same numerals of reference are used
to indicate like and corresponding parts in
each of the several figures of the drawings.
The bed 30, which carries the gun 31, may
be of any usual or preferred construction,
and the gun itself may be of the single-piece
construction or of .the ‘‘built-up” variety.
As is usual in the art, the gun 31 is provided
near its breech with the trunnions 32, that
are mounted in proper bearings on the bed 30
for the elevation and depression of the gun.
Secured firmly to the gun 31, between its

~ breech and the trunnions, is a main frame or

65

housing 33, which is movable with the gun
and is adapted to sustain the operating mech-
anism by which the charges are introduced

-into the gun,fired,and extracted. Thisframe

or housing 33 may be of the construction

“pressed firing - pin 45,

shown by Figs. 1 to 5, inclusive; but said
housing may be varied in material respects
within the province of a skilled constructor.
The housing forms a chamber adapted to con-
tain and conceal nearly all of the working
elements except the reversing clutch-driving
mechanism. that is disposed on the outside
of the housing and the gun, as clearly shown
by Figs. 1, 2, 3,10, and 11. The breech 34 of
the gun is provided on its lower side with the
rounded or beveled surface 35, adapted to
guide or direct the ammunition charge into
the bore, and in the bore at the end of the
breech are provided the longitudinal grooves
36 36%, which are disposed parallel to the axis
of the gun and on diametrically-opposite sides
of the bore thereof. (See Figs. 16 and 17.)
These radial grooves 36 36* extend a suitable
distance into the breech 34 to accommodate
the members of the shell - extractor. The
breech is furthermore provided in its lower
side with a parallel groove 387, the length of
which is equal to that of the extractor-grooves
previously described, and this lower groove
37 receives the pusher-arm on the loading-
carriage, by which the ammunition charge is
introduced into the breech. The gun-breech
34 is furthermore provided with a vertical
guideway 38, (indicated by dotted lines in
Figs. 16 and 17,) and this vertical guideway
isin a plane between the diametrically-op-
posite extractor-grooves 36 36,

The breech-block 39 is fitted snugly in the
vertical guideway 38 of the breech, and said
block isadapted to reciprocatein a vertical di-
rection and across the bore of the gun-hreech.
Said breech-block is provided in its opposite
vertical edges with longitudinal grooves 40,
(see Fig. 19,) and with the grooved faces of
said breech-block engages the fixed guides
41, which span the space between sides of the
frame or housing 33 and serve to direct the .
breech-block in its vertical play withrelation
tothe gun-bore. Asshown by Fig. 19, theup-
perend of the breech-block isreduced in thick-
ness toform the connecting-finger 42, and on
opposite sides of this connecting-finger the
breech-block 39 is provided with curved edges
43, upon which is adapted to ride the adjust-
ingandlocking ring when the breech-biockis
lowered to position across the bore, as will
hereinafter appear. The breech -block is
furthermore provided ata point intermediate
its length with a transverse socket or open-
ing 44, inwhich is contained the spring-
This firing - pin is
mounted in the breech-block to travel there-
with; but the pin is capable of a limited end-
wise movement in the breech-block trans-
versely to the path of vertical movement
thereof, whereby the firing-pin is adjusted on
the lowering of ‘the breech-block into aline-
ment with the firing-bolt and with the primer
of the ammunition charge, which is placed in
the gun-breech previous to lowering the
breech-block. The inner faceof the breech-

bloek, which lies next to the ammunition
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charge, is founed with a beveled or curved
pmtlon 46, (see Figs. 4 to 8, inclusive,) and
after the ammumbmn eharwe shall have been
introduced into the breech the block 39 is
lowered for its beveled face 46 to impinge
against the butt-end of the charge, whereby
the lowering of the breech-block forces the
charge Wlth a wedging action firmly into the
breech 34,asgr ephleally represented by Figs.
5 and 7.

One of the important elements of my im-

"= proved gun is the revoluble breech-block-ad-

: g

juster ring or sleeve 47, which is fitted to the

" breech. 34 and is connected operatively with

the master-gear to be moved or turned posi-

" tively thereby, and this ring or sleeve serves

20
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40

the important purpose of adjusting the
breech-block in a vertical direction across the
bore of the gun, of locking the breech-block
firmly in its lowered position subsequently to
the introduction of the ammunition, and of
operating in connection with the cam-plate of
the firing mechanism that sets and releases
the firing-bolt. This ring or sleeve 47 is
shown more clearly by the detail view Fig.
18 of the drawings. Said sleeve or ring is
fitted loosely on. a flanged or recessed seat
48 of the gun-breech, as shown by Figs.
3 to 8,inclusive, and this seat permits the
ring or sleeve to turn freely in either direc-
tion on the axis of the gun-breech, but re-
strains the sleeve from endwise movement
in either direction. The ring or sleeve is
provided with a wide radial slot 49 and with
a narrow slot 50, the two slots being contigu-
ous and in communication, as shown by Fig.
18. The width of the slot 49 is sufficient for
the breech-block 39 to pass freely through the
ring when the latter is in one position; but
on the lowering of the block and partial ro-
tation of the ring or sleeve the finger 42 of

- the block enters the narrow radial slot 50,
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wherebytheringisadapted toimpinge against
the curved edges 43 at the upper end of the
breech-block and confine said breech-block
firmly to its seat when lowered across the bore
of the gun-breech 34. The ring or sleeve is

furthermore provided with a curved arm 51,

which is fast with the sleeve.to rock or turn
therewith, and this arm is eccentric to the
axis of the ring orsleeve and is disposed con-
tiguous to the connecting-finger 42 of the
breech-bloek. Said curved eccentric arm 51
is formed with a longitudinal arc-shaped slot
53, that is arranged to receive the friction-
roller 54, which is mounted loosely on a pin
55, secured firmly to the outer end of the con-
neetmcr-ﬁncrer 42 on the breech-block. The
fr 1et10n 1olle1 54 is adapted to ride or travel
freely within the slot of the eccentric arm
when the latter is turned with the sleeve or

ring, and the rocking or oscillating movement

of this arm 51 with the ring or sleeve operates
to raise or lower the breech-block, because
the arm 51 is eccentric to the axis of the gun-
bore. The eccentric arm affords a positive

mechanical connection between the oseillat-

ingsleeveorringand bhe recipr oeatmd breech-
block and the lattel is thus adapted to be
1alsed and lowered positively. At the endof
the gun near the open end of the breech the
ring or sleeve is provided with a bevel gear-
seO"ment 56, the teeth of which are mranced
to mesh with one series of teeth on the mas-
ter-gear 58, and at the ends of this gear-seg-
men’o the sleeve or ring is formed w1th a lurr
56, arranged to eoect with similar lugs on
the mastel -gear, as will presently appear, in

7o
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order to posmon the ring or sleeve -for en-:-- -

gagement of its gear-seg ment5() with the mas-
ter gear in a manner to avoid stnppmv the
teeth, particularly when the gun is working
at high speed. Saidringor bleeve is furthel-
more p10v1ded on its eyllndueal surface and
contiguous to the bevel gear-segment with
a cam-lug 57, which protrudes a sufficient
distance beyond the surface of the sleeve
and the segment for engagement with the
cam-plate of the firing meehamsm

The master-gear 53 is secured fast to a hori-
zontal shaft 59, which is journaled in a bear-
ing 60 on one side of the frame or housing at
a pomt intermediate thelength thereof. This
master-gear is disposed at one side of the axis
of the gun, and it lies contiguous to the ring
or sleeve 47 for envadement with the bevel
gear-segment 56 thereof The master-gear
actuates the loadin g-carriage, the feed- cyl-
inder - operating carriage, and the ring or
sleeve for the breech-block at proper 1nte1-
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vals, and to this end said master-gear is pe-

euharly fashioned.or constructed w1th three
several series of gear-segments, all as repre-
sented more clearly by Figs. 20 to 22, inelu-
sive. The shaft 59, which carries the mas-
ter-gear, is adapted to protrude beyond the
housm(r or main frame 33 a sufficient dis-
tance for the reception of two mutilated gears
forming parts of the train of oppositely- rotaﬁ-
ing gears by which the shaft 59 and the mas-
ter-gear 58 may be driven in opposite direc-
tlons, and one end of the shaft 59 is made
square or polygonal, as at 59°, (see Figs. 2
and 3,) for the purpose of receiving a elank
by which the shaft 59 of the master- -gear may
be rotated dnectly in the event of injury to
the reversing eclutch - driving mechanism.

For the operatlon of the loaduw-cal riage the
master-gear 58 is provided w1th a penpberal

series of teeth 61, forming a segment which’

is adapted to mesh with a rack on said load-
ing-carriage, and said gear 58 is furthermore
pr0v1ded W1th a sevmental flange 62, forming
the abrupt shoulders 63 64, wh1eh are dlS-
posed at opposite ends of the segment 61 and
serve to engage with lugs on the loading-car-
riage in orde1 to poswlon said carriage for
the engagement.of the segment 61 w1th the
carriage- 1ack and to avoid strlppmd the gear-
teeth. The master-gear is furthermore pro-
vided on its face which lies contiguous to the
loading - carriage with an eccentric or cam
rib 65, (see F1g 20,) which is arranged to en-
gage with a part of the loading-carriage for
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the cam-rib will act on the carriage to pre-

liminarily withdraw the exploded shell from

the gun-breech, as will hereinafter more full y
appear. The master-gear 58 is furthermore
provided with a Series of teeth constituting
& gear-segment 66, said segment being located
ontheopposite face of the gear from the cam-
rib 65 and disposed out of the plane of the
segment 61, which actuates the loading-car-
riage. The segment 66is formed on the mas-
ter-gear in the interval or space between the
ends of the loading-carriage segment 61,and
this segment 61 has a greater number of teeth
than the segment 66 for the feed-cylinder-op-
erating carriage. Theloading-carriage trav-
els a greater distance toward and from the
gun-breech than the feed-cylinder-operating
carriage, and it is therefore necessary to in-
crease thenumber of teeth of the segment 61 as
compared with the teeth forming the segment

(6, whereby the feed-cylinder-operating car-'

riage is moved a short distance as compared
with the travel of the loading-carriage.  The
face of the master-gear opposite the segment
66 is formed with a series of bevel gear-teeth
67, constituting a bevel gear-segment, which
meshes with the corresponding segment 56 on
the ring or sleeve 47, and at the ends of the
bevel gear-segment 67 are the shoulders 638 69,
which are arranged to coact with thelugs 56°
onthesleeveorring47. Inthe rotation of the
master-gear in one direction the shoulder 68
of its bevel gear-segment 67 impinges against
one of the lugs 56° on the ring or sleeve 47
to move the latter into a position for the

"bevel gear-segment 56 of said sleeve to mesh

with the bevel gear-segment 67 on the master-
gear, and thus the master-gear is caused to
mesh with and rotate the ring or sleeve a

proper distance for adjusting the breech- .

blockin one direction. On the reverse rota-
tion of the master-gear the shoulder 69 of
its bevel gear-segment impinges against the
other lug 56°on the sleeve, and thus the gear-
segment 56 on the sleeve is moved to a posi-
tion for proper engagement with the gear-
segment 67 of the master-gear when the latter
is driven in either direction and the parts co-
act to prevent stripping of the gear-teeth.
The two slidable carriages of myimproved
gun mechanism are disposed below and con-
tiguous to the master-gear 58, and to properly
support the slidable carriages in operative re-
lation to this master-gear I employ the u pper
and lower guideways 70 71, which are fast
with the main frame or housing 33, as clearly
shown by the drawings. The guideways are
parallel to each other and disposed in differ-
ent horizontal planes for presenting the two
carriages in proper relation to the master-

gear for the racks on said carriages to mesh-

with the gear-segments 61 66.

The loading-carriage 72 is represented in
detail by Fig. 14, and it is shown in several
other figures of the drawings, notably Figs. 4

to8, inclusive. Thisloading-carriage is cast
or otherwise formed, preferably, of a single
piece of metal, although the detailed con-
struction is not essential, and said carriage
is fitted in the lower guideway 71 of the frame
or housing 33. One of the side rails of this
loading-carriage is formed with a series of
gear-teeth forming a rack 73, and at the ends
of the rack are lugs 74, which are to be en-
gaged by the shoulders 63 64 on the master-
gear for the purpose of moving the earriage
72 to a position where the gear-segment 61
will properly engage with the teeth of the
rack 73.  To the carriage is fixed a vertical
post 75, and on the upper end of this post is
a horizontal bed 76.

The bed and post maj.
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75

8o

be cast in a single piece, and the post may

have a foot-plate by which it is fixed firmly
to the earriage in proper alinement with the
bore of thegun. In one edge of the horizon-
tal bed 76 a notch 77 is formed in a position
to receive the cam-rib 65 on the master-gear,
and in one position of the master-gear the
segment 61 thereof is free from engagement
with the rack 73 on theloading-carriage. Be-
fore the master-géar is disengaged from the
rack of the loading-carriage one end of the
cam-rib enters the notch 77, and after the
charge shall have been exploded this cam-rib
65 on the rotation of the master-gear impinges
against one wall of the noteh 77 in order to
refract the carriage a limited distance away
from the breech, after which the gear-segment
61 meshes with the rack 73 for the continued
rearward movement of the loading-carriage.
Thisorganization of partsis especially advan-
tageous in view of the fact that after the
charge shall have been exploded the shell be-
comes partly wedged in the gun-breech by rea-

son of expansion of the shell, and to extract’

this expanded and wedged shell from the
breech by the intermeshing of the gear 61 with
the teeth of the rack would impose consider-
able strain on the two series of teeth, which
would have a tendency to injure or strip the
teeth. I overcome this objectionable tend-
ency by the arrangement of the cam-rib 65
on the master-gear in a manner to start the
carriage 72 in its backward movement, so that
the extractor will loosen the expanded shell
in the breech, and, as before indicated, the
full rearward movement of the carriage with
the extractor and the shell away from the
breech is effected by the engagement of the
gear-segment 61 of the master-gear with the
rack 73on the carriage. Thehorizontal bed 76
on the post of theloading-carriage is provided
on its upper face with transverse parallel
guide-flanges 78 79, and the front flange 79 is
provided with a curved upper edge 79%, which
is arranged to ride against a guide-plate that

-is disposed opposite the revoluble feed-cylin-

der for the purpose of preventing the ammu-
nition charge from having a tendenecy to drop
out of the feed-cylinder chamber on the rota-
tion of the revoluble feed-cylinder, as will
presently appear. The bed 76 of the loading-
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carriagesupportsthe (iring-bolt 80. Thisbolt
is fitted loosely in and guided by the front
flange 79, and at its rear end said bolt is pro-
vided with a transverse head 81, to which are
secured the guide-stems 82, slidably fitted in
the guide-flange 78 at the rearend of the bed
76. It will thus be seen that the firing-bolt
is guided by the flanges 78 79 for reciprocat-
ing movement or play on the bed of the load-
ing-carriage, and this firing-bolt is capable of
movementor play independently of the move-
ment of the loading-carriage itself, whereby
the firing-bolt may be set and released when
the loading - carriage is stationary at the
breech of the gun. The firing-bolt is forcibly
impelled in one direction by the coiled impel-
ling-springs 83, which are fitted loosely on the
guide-stems of said firing-bolt and are seated
against the bolt-head 81 and the rear guide-
flange 78, When the firing-bolt is set by en-
gagement with the sear of the firing mechan-
ism, the impelling-springs 83 are compressed
between the bolt-head and the flange 78, and
on the release of the firing-bolt to actuate the
firing-pin within the breech-block the shock
or jar on the bed and loading-carriage due to
the impact of the parts is cushioned by the
employment of coiled cushioned springs 84,
which are fitted on the extended ends of the
guide-stems 82, said cushion-springs being
held in place by the key-pins 85 and seated
against the guide-flange 78. (See Fig. 14.)
The bed 76 of the loading-carriage also car-
ries the extractor device by which the shell
of the exploded ammunition charge is re-
tracted from the gun-breech. As shown by
the drawings, the extractor consists of two
members 86 87, which are disposed below the
bed 76 and have their ends extended beyond
opposite ends of the bed. The extractor
members are arranged to cross or overlap
each other, and they are pivotally connected
together and to the bed by a single vertical
pivotal bolt 88, whereby the front working
ends of the extractor are made to move in
opposite directions simultaneously. These
front ends of the extractor members are
notched, as at 89, to properly engage with the
rim or flange on the shell of the ammunition
charge, and the rear ends of the members are
inclined, as at 90, (see Fig. 14,) in order that
the extractor members may ride against the
spreading stud 91, which is fixed to the frame
or housing 33 in the path of the extractor.
The members of the extractor are normally
drawn together at their front ends by means
of a connecting-spring 92, and the extractor
is thus held in a position by the spring for
its notched front ends to engage with the
shell of the charge. On the forward move-

ment of the carriage the ammunition charge
is pushed or forced from the feed-cylinder
chamber into the breech by means of a hori-
zontal pusher-arm 93, which is fastened se-
curely to the bed 76 and oceupies a position
below the extractor and in a plane between

the movable members 86 87 of said extractor.
The pusher-arm 93 extends beyond the front
end of the bed 76, and it is provided with a
noteh 91 to fit the lower edge of the shell on
the ammunition charge, and in the forward
movementof theloading-carriage this pusher-
arm 93 impinges against tlie closed butt-end
of the charge in a manner to force the latter
from the feed-cylinder'into the breech.

As the loading - carriage approaches the
limit of its rearward movement under the ro-
tary action of the master-gear the inclined
heels 90of the extractor impinge against the
spreading stud 91, which moves the extractor
members on their pivots against the contrac-
tile energy of the spring 92, thereby spread-
ing the front ends of the extractor members
to release the exploded shell; which is gripped
by said notched front ends. The exploded
shell is adapted to be drawn from the gun-
breech by the extractor on the rearward move-
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ment of the carriage, so that the shell will be

introduced or deposited in the chamber of
the feed-cylinder, from which it was delivered
on the previous forward movement of the car-
riage, and as the extractor is released from
the exploded shell by the time the carriage
attains the limit of its rearward movement
the shell may be discharged from the gun
when the feed-cylinder rotates to present an-
other ammunition charge into -position for
loading into the gun-breech. On the rota-
tion of the feed-cylinder to present a fresh
ammnunition charge in line with the breech
and the pasher of the loading-carriage the
latter is advanced toward the gun-breech by
the rotation of the master-gear in the proper
direction, and as the carriage moves for-
ward the heels of the extractor members
are withdrawn from the spreading stud. At
this period the extractor members clasp or
fit the rim of the shell and the notched end
94 of the pusher-arm fits the shell. As the
carriage continues to advance the charge is
pushed or forced from the chamber of the
magazine into the gun-breech, and the con-
tinued movement of the carriage causes the
members of the extractor to enter the radial
grooves 36 36* of the breech and the pusher-
arm to enter the groove 37 of said breech.
The carriage now comes to a period of rest
by the gear-segment 61, being free from en-
gagement with the rack 73 of said carriage,
and the master-gear through its bevel gear-
segment 67 rotates the ring or sleeve 47 to
make the eccentric arm 51 acton the breech-
block to lower the latter aeross the gun-
breech. The curved face of the breech-block
impinges against the heel of the shell to
foree the charge home into the breech, and
during the operation of exploding the charge
the extractor members remain in engage-
ment with the shell of said charge, 8o as to
be in a position to extract the shell when the
carriage is moved rearwardly, first, by the
action of the cam-rib 65 on the notched bed-
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plate, and, second, by the gear-segment 61,
meshing with the rack 73 of the carriage, all
as hereinbefore indicated.

The loading - carriage 72 also carries the
means by which an oscillating feederis actu-

" ated, said feeder being in operative relation
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to the revoluble feed-cylinder when the gun
is construeted for rapid firing, This means
for actuating the oscillating feeder is em-

bodied in the form of a rod 95, which is dis-

posed at one side of the firing-bolt and the
extractor. This rod occupies an inelined po-
sition with relation to the horizontal plane of
the loading-carriage 72, and said rod is se-
cured detachably but firmly in place near
one of the side bars of said carriage 72, as
indicated by dotted lines in Fig. 14 and by
full lines in Figs. 9 and 10.

I will now proceed to desecribe the revolu-
ble feed-cylinder, which is disposed in op-
erative relation to the gun-breech and the
loading - carriage, and this feed - cylinder is
actuated or rotated by a step-by-step feed
mechanism which insures the presentation of
the ammunition charges successively in line
with the bore of the gun, the said feed-cyl-
inder being locked. in the periods between
the rotation on its axis for the purpose of
holding the feed-cylinder stationary daring
the introduction of the charge into the gun,
the firing of the charge, and the extraction of
the exploded shell. '

It will be recalled from the preceding de-
seription that the rearward movement of the
loading-carriage serves to withdraw the shell
of the exploded charge from the breech, and
said shell is deposited in the chamber of the
feed-cylinder from which it was taken for in-

troduction into the breech, whereby on the

next step in the rotation of the revoluble
feed-cylinder the exploded shell is discharged
from one chamber of said feed-cylinder, while
a fresh ammunition charge is being brought
into position for introduction into the gun-
breech. The revoluble feed-eylinder is fast
with a horizontal shaft 97, which is arranged
longitudinally with respect to the gun and at
one side of the axis of the bore thereof, so that
the chambers of said feed-eylinder will be
brought into axial alinément with the gun-
bore to properly position the ammunition
chargesforintroductioninto the breech. One
end of the feed-eylinder shaft 97 is journaled
in a bearing provided by a plate or lug 98 on
the gun-breech, (see Figs. 16 and 17,) and the
otherend of said feed-cylinder shaft is mount-
ed in a bearing at the closed rear end of the
main frame 33. The feéd-cylinder 96 is ¢y-
lindrical in form, and it is constructed with
a seriesof longitudinal chambers 100. In the
embodiment of the invention represented by
the drawings, more particularly by Figs. 10
and 15, the feed-cylinder is shown as having
a series of four chambers, each of which opens
at one side through the eylindrical surface of
the feed-cylinder and is open at both ends
thereof. The ammunition charges are intro-

duced successively into the chambers of the
feed-cylinder by depositing the charges later-
ally in the chambers 100 on the successive
stepsin therotation of said feed-cylinder, and
these charges are prevented from endwise
movement within the feed-cylinder chambers
by detaining-flanges 101 at the ends thereof.
Toaccommodate one member of the extractor
which is carried by the loading-carriage, sach
chamber 100 of the revoluble feed-cylinder is

provided in the wall thereof with a longitu-

dinal groove 102, that extends the full length
of the feed-eylinder and opens through the
ends of the same, and in a similar manner the
bottom side of each feed-cylinder chamber
100 is'formed with a longitudinal groove 103,
adapted to receive the pusher-arm 93 on the
loading-carriage. The revoluble feed-cylin-
der is disposed in close relation to the gun-
breech for its chambers 100 to aline succes-
sively therewith, and when the feed-cylinder
is brought to rest the grooves 102 103 are
alined successively with one extractor mem-
berand the pusher-armon the bed of the load-
ing-carriage, whereby as the carriage is ad-
vanced the extractor and the pusher-arm are
adapted to travel through the grooves of said
feed-cylinder in order that the extractor may
engage with the charge and the pusher may
impel the charge endwise from the feed-cyl-
inder chamber into the gun-breech. The
feed-cylinder is held or locked in place dur-
ing the loading operation, which is effected
on the forward movement of the carriage,
and said feed-cylinder also remains in the
stationary locked position while the charge
is being fired and the shell is extracted; but
on the completion of the rearward movement
of this loading-carriage the extractor is re-
leased from the exploded shell, and said ex-
tractor and the pusher-arm are moved far
enough to clear the grooves 102 103 of the
feed-cylinder chamber, thus making the load-

ing mechanism free from the feed-cylinder,

so that the latter may rotate on its axis one
step for discharging the empty shell from one
chamber and presenting a fresh ammunition
charge in another chamber into proper load-
ing position to the gun-breech. The ammu-
nition charge when deposited in the longitu-
dinal chamber of the feed - cylinder is not
gripped or held in place by dlamping devices,
and when the feed-cylinder is rotated the
charge may have a tendency to roll out of
the chamber, particularly when the gun is
working at high speed. To overcome this
tendency, I provide each chamber of the feed-
cylinder withalongitudinal detent-flange 104,
which is disposed at one side of the chamber
near the line where it opens.through the ey-
lindrical surface of the feed-cylinder. To
furthermore limit any tendency of the charge
to fly out of the feed-cylinder chamber, a de-
tent-plate 150 is arranged contiguous to the
sear and the firing mechanism. (See Figs. 4

and 5.) This detaining - plate is disposed
alongside of the feed-cylinder above the path
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of the bed on the loading-carriage, and said

detaining-plate is pivoted to the auxiliary
frame, presently described, by means of a
bolt 151. The detaining- plate 150 has its
lower edge in the path of the curved upper
edge 79* on the front flange 79 of the bed on
the loading-carriage, and as the earriage is
advanced to load the ammunition charge
from the feed-cylinder into the gun-breech
this detaining-plate 150 ieraised by the flange
79 in order that the plate may not lie in the
path of the loading-carriage bed or any of the
devices thereon.

I will now proceed to describe the feed

mechanism by which the revoluble feed-cyl-

inder is rotated by a step-by-step feed, and
this feed-controller mechanism may be said
to consist of two important elements—to wit,
a cam-slotted cylinder 105, forming the feed-
controller proper,and a reciprocating carriage
110, said carriage being actusted by the mas-
ter-gear 58 and serving to rotate the cam-
slotted cylinder periodically. The feed-con-
troller 105 is fastened firmly to the shaft 97
of the revoluble feed-cylinder at one side of
the latter, and said feed-controller is elon-
gated and disposed lengthwise of the shaft,
so that the axis of the feed-cylinder and the
feed-controller 105 is formed by a common
shaft. The feed-controller is peculiarly con-
structed by forming a series of straight lon-
gitudinal grooves 106 and a like series of
spiral grooves 107, which join or conneect the
straight grooves 106, thus giving to the sur-
face of the feed-controller the peculiar ap-

pearance represented by Figs. 2, 3, and 15.

The longitudinal grooves 106 are parallel to
each other and spaced on the surface of the
feed-controller at equal distances to corre-
spond with the spacing of the chambers 100
in the revoluble feed-cylinder; but the spiral
grooves 107 are cutb in the surface of the feed-
controllerintheintervals between thelongitu-
dinal grooves. Kach spiral groove opens into
one longitudinal groove near that end of the
feed - controller contiguous to the feed - cyl-
inder: but the opposite end of the spiral
groove connects with the adjacent longitudi-
nal groove at or near the opposite end of the
feed-controller 105. The end of the slot at the
end of the feed-controller contiguous to the
magazine is the éntrance-point of a feed pin
or spindle into the spiral groove, and this en-
trance of the spiral groove is deeper than the
end of the longitudinal groove with which it
communicates, so as to form an abrupt shoul-
der 108 between the entrance end of the spiral
groove and the longitudinal slot with which it
communicates. The spiral groove decreases
in depth from the shoulder 108 toward its op-
posite end, where it communicates with the
next longitudinal groove, and this decrease
in the depth of the spiral groove from the
shoulder 108 provides a shoulder 109 between
the delivery end of the spiral groove and the
longitudinal groove, into which said delivery
end opens or communicates. 'This formation

of the feed-controller with longitudinal and
spiral grooves and the taper in the depth of
the spiral grooves produces a construction
which insuves the rotation of the feed-con-
troller under the reciprocating play of the
feed pin or spindle, which is carried by fhe
feed-cylinder-operating carriage 110. This
feed-cylinder-operating carriage is slidably
fitted in the upper guideway 70 of the main
frame or housing to travel in a rectilinear
path under the impelling action of the gear-
segment 66 of the master-gear 58. The feed-
cylinder-operating carriage 110is represented
in detail by Fig. 13 of the drawings, and one
end of this carriage is open or unconnected,
while the other end has the side bars nnited
by a cross-piece, all of the parts of the car-
riage being preferably cast in a single piece.
The side bar of said carriage 110, which lies
below and in the vertical plane of the master-
gear 58, is provided in its upper face with a
series of teeth forming a gear-rack 111, and
with this rack is adapted to mesh the teeth
66 on the master-gear for the purpose of mov-
ing the carriage endwise in a rectilinear path
below the loading-carriage and wholly inde-
pendent of the latter. On the cross-piece of
the carriage 110 is erected a hollow or tubu-
lar post 112, (see Figs. 9 and 13,) and in this
hollow post is slidably fitted a spring-con-
trolled feed pin or spindle 113, the upper end
of which is normally projected by this spring
into engagement with the grooved feed-con-
troller 105.- It will be understood that on the
rearward movement of the loading-carriage
to a position behind and free from the revo-
lIuble eylinder the master-gear is moved to a
position for its gear-segment 66 to mesh with
the rack 111 on the carriage 110. Assuming
that the feed-carriage 110 is in the advanced
position shown by Figs.7and 8 and the feed pin
or spindle 113 is in one of the straight grooves
106 at the forward end of the.feed-cylinder
105, the engagement of the master-gear seg-
ment 66 with the rack 111 will move the feed-
carriage in a rearward direction. Thespring-
pressed pin or spindle 113 is carried by or
movable with the carriage 110 in a rectilinea-
path, and as the pin travels in a rearward dir
rection with said carriage it rides against the

shoulder 108 of the cam-slotted feed-controller-

105, thus partly turning the feed-controller
at the beginning of the rearward movement
of the feed-cylinder-operating carriage. As
the carriage continues to travel in the back-
ward direction the pin or spindle 113 travels
in one of the spiral grooves 107, and the feed-
controller is thus turned on its axis to corre-
spondingly actuate the shaft 97 and the feed-
cylinder 96. As the carriage 110 approaches

the limit of its rearward movement the spin-

dle or pin 113 passes from the spiral groove
107 into the next longitudinal groove, and
during the fravel of the spindle or pin 113in
the spiral groove the pin is moved endwise in
its post 112 to adapt itself to the taper or de-
creage in the depth of the spiral groove. Af
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the instant the pin reaches the next longitu-
dinal groove in the feed-controller its spring
recoils to suddenly impel the spindle into the
longitudinal groove and past the shoulder
109, and thus the feed-controller is given a
quarter-turn by the reciprocating movement
of the carriage 110 in a backward direction,
whereby the feed-cylinder is rotated one step
to present a fresh charge of ammunition into
alinement with the gun-breech. On the for-
ward movement of the loading-carriage, due
to the reversal of the master-gear by the driv-
ing mechanism, the gear-segment 66 of said
master-gear meshes with the rack on the feed-
cylinder-operating earriage 110 to move the
latterin a forward direction for its full fravel;
but this forward movement of the feed-cylin-
der-operating carriage and the sprin g-pressed
pin or spindle 13 thereon does not affect the
cam-slotted feed-controller 105, because the
pinorspindle113 travelsin the straight longi-
tudinal groove of the cylinder, said pin rid-
ing past the abrupt shoulder 109 from one

“end of the straight groove, so as to position

the spindle at the forward end of the straight
groove and in advance of the shoulder 108,

. which leads to the next spiral groove 107. It
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will therefore be understood that the feed-
carriage is actuated by the master-gear, and
the pin or spindle 113 of said carriage serves
toturn the feed-controller 105 a quarter-tura,
and this motion of the feed-controller is com-
municated to the feed-cylinder; but the feed-
controller and the feed-cylinder remain at
rest while the loading-carriage is operated
from the master-gear, because the segment
66 of said master-gear which actuates the
feed-cylinder-operating carriage is formed on
said master-gear in the interval between the
segment 61 thereof that controls the loading-
carriage. - As the loading-carriage pursues
its rectilinear path to move the charge from
the feed-cylinder into the gun-breech and to
extract the exploded shell from said breech
and deposit said shell into the feed-eylinder
the latter and the feed-controller remain at
rest, because the master-gear does not mesh
with the rack on the feed-cylinder-operating
carriage; but when the loading - carriage
comes 1o a period of rest the master-gear ac-
tuates the feed-carriage for the operation of
the feed-controller and the feed-cylinder, and
thus the two carriages 72 110 are reciprocated
alternately by the master-gear.

I will now proceed to deseribe the oscillat-
ing feeder which is employed in conjunection
with the step-by-step feed-cylinder when the
invention is embodied as a rapid or quick
firing gun; but it will be understood that in
guns of large caliber the feeder mechanism
for the feed-cylinder is not employed.

Above the path of the two carriages and
the devices associated therewith I employ a
supplementary or auxiliary frame 116, which
is fastened securely to and within the main
frame- or housing 33, and in passing I may

l

8

remark that this supplementary frame is re-
movable readily from the main housing in
order to permit ready access to the working
parts of the gun for inspecting or repairing
the latter. This supplementary frame sup-
ports the oscillating feeder 117 and nearly all
the elements of the firing mechanism. The
feeder 117 is shown more clearly by Figs. 2,
9, 10, and 26, and said feeder is disposed im-
mediately above the revoluble feed-cylinder
and in a position to deposit the ammunition
charge into either of the chambers 100.  The
feeder is provided with a curved plate or re-
ceptacle 118, which is fast with a cross-bar,
serving the purpose of, the support for said
receptacle, and at its end said feeder has the
trunnions 119, which are mounted to turn
freely in snitable bearings of the supplemen-
tary frame 116. The feeder is tHus hung od
a horizontal axis to turn in a vertical plane;
and the movement of this feeder is timed or
controlled to rock in theé intervals between
the step-by-step feed given to the revoluble
feed-cylinder, whereby the charge may be
placed in the feeder and deposited by the lat-
ter.into a chamber of the feed-cylinder when
thelatber is at rest. At one end this pivoted
feeder 117 is provided with a crank-arm 120,
which is fast with one of the trunnions 119,
(see Fig. 26,) and to this crank-arm is piv-
oted the upper end of a vertically-disposed
pitman 121, which is slidably fitted in a suit-
able guide or guides 121*, fast to the main
frame or housing 33. The lower end of this
vertically - disposed pitman 121 is provided

‘with an eye 122 to slidably receive the in-

clined rod 95 on the reciprocating carriage 72.
(See Figs. 9 and 10.)  While the feed-cylin-
der, its feed-controller, and the feed-cylinder-
operating carriage 110 are ab rest, the load-
ing-carriage 72 is reciprocated by the driv-
ing-gear, and as the loading-carriage travels
back and forth the inclined rod 95 thereof
travels through the eye of the pitman 121,
whereby the pitman is reciprocated verti-
cally on the to-and-fro travel of the loading-
carriage. The elevation of this pitman by
the action of the inclined rod 95 turns the
feeder 117 on its horizontal axis in a position
to present its curved receptacle 118 opposite
the feed mouth or slot in the casing or hous-
ing 33, whereby the ammunition charge may
be deposited into the oscillating feeder. As
the carriage moves in a backward direction
theinclined rod 95 depresses the pitman 121 to
reverse the position of the oscillating feeder,
and as the feed-cylinder is stationary during
the oscillation of this feeder the charge from
the feeder is deposited with precision and ac-
curacy in the chamber of said feed-cylinder.

It is therefore apparent that the oscillating

feeder works in unison with the loading-car-
riage and during the period when the feed-
cylinder and its associated parts are at rest,
but in the rotation of the feed-cylinder, un-
der the impelling action of the cam-slotted
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feed - controller and the feed-cylinder-oper-
ating carriage, the loading-carriage and the

- oscillating feeder remain stationary.

IO
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I will now proceed to describe the firing
mechanism by which the charge loaded into
the gun-breech may be exploded, and in this
connection I desire to call attention especially
to the fact that thisfiring mechanismis adapt-
ed to be operated automatically when the gun
is adjusted for a continuous rapid firing, or
the firing mechanism may be controlled or op-
eraled by hand. One element of the firing
mechanism is a cam-plate 126. (Shown more
clearly by Figs. 23, 24, and 25 and also indi-
cated in several of the other general figures
of the drawings.) This cam-plate is capable
of a pivotal swinging movement under all
conditions of service of the firing mechanism;
but it is mounted or supported on a slidable
plate that is controlled by the manunally-op-

- erative rod, to which the lanyard may be at-
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tached. Thecam-plate 126 is supported con-
tiguous to and.over the revoluble ring or
sleeve 47, so as to coact with the cam-lug 57
thiereon, and this cam-plate 126 is pivoted at
or near one corner or edge thereof on a piv-
otal pin 127, which isattached to the slidable
earrier-plate 123. 'Thisslidable carrier-plate
is ‘arranged alongside of and contiguous to
one. of the bars of the supplementary frame
116, and at a point intermediate its length
this carrier-plate is offset' or bent at 123m to
provide a space between the offset of the
plate and the frame-bar 116. Atitsendsthe
carrier-plate is provided with longitudinal
slots 124, which receive the fastening-pins
125, and these pins are secured firmly to the
frame 116 to supportthe carrier-plate slidably
thereon. Thisearrier-plateiscapableof recip-
rocating playinarectilinearpathonthe frame
116 and in adirection transversely acrossorat
right angles to the axis of the gun-bore, and
said carrier-plate has the pivot 127 of the cam-
plate attached directily thereto. It will be
understood that the cam-plate 126 is fitted in
the space provided between the offset 123* of
the carrier-plate and the frame 116, and this
cam-plate is adapted to move or travel with
the catrier-plate 123 when -the latter is ad-
justed or moved by the operation of the lan-
yard-rod. The pivotal cam-plate is therefore
capable of traveling movement with the car-
rier-plate and of a pivotal movement on its
pin 127 independently of the carrier-plate.
Thecam-plate isprovided withacurved lower
edge 128, which is adapted to ride upon the
cam-lug 57 of the ring orsleeve 47, and at one
end this cam-plate 126 is extended to form a
nose 129; which is adapted to rest upon the
carrier-plate 123 at the point where the offset
123" is formed therein,whereby the eam-plate
may rest on the carrier-plate to be supported
attwopointsthereby,one of these points being
formed by the pivot 127 and the other point
by the nose 129, resting on the carrier-plate.
The cam-plate 126 is furthexrnme provided
with a Iongitudinal slot 130, in which is fitted

646,595

a stud on an arm of the rock-shaft 131, as will
presently appear. This rock-shaft 151 is ar-
ranged above and with its axis at right an-
gles to the slidable carrier-plate 123 and the
cam-plate 126, and said rock-shaft is jour-
naled in suitable bearings-132 on the frame
116. The rock-shaft is disposed above and
in line with the travel of the loading-carriage
72, and at one end said rock-shaft hasan arm
133, fast therewith, said arm extending along-
side of the cam-plate 126 and provided with a
stud 134, which is fitted in the slot 130 of the
cam- plate 126. The other end of the rock-
shaftis provided with asimilararm 135, which
is fast with said shaft to rock or furn there-
with, and to this arm 135 is-pivoted the up-
per end of a link 136. This link depends
from the rock-shaft and its arm a suitable
distance to have its lower end pivoted to a
sear 137, and said sear is guided for move-
ment in a vertical rectilinear path by guide
flanges or lugs 138, which are disposed on the
frame 116 immediately over the path of the
firing-bolt, which is carried by the bed on. the
loadmu -carriage.
and 5) acts on the sear ‘to normally depress
the lower end thereof into the path of the
head 81 of the firing-bolt 80, and the cam-
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A spring 137° (see Figs. 4 - - .

95

plate and the spring 137* hold the sear 137in

its depressed position, so that it is locked on
the forward movementof theloading-carriage
and -the firing-bolt therewith, whereby the
sear is fitted to engage with the head of the

100

firing-bolt as the carriage is moved toward -

‘the breech, and said sear holds the firing-bolt

rearwardly to compress its impelling-springs,
and thereby set the ﬁring-bolt in eondition fo
be foreibly impelled .in a forward direction

by its impelling-springs on the release of bhe’

sear from the bolt-head 81.

The earrier-plate 123 is provided at one end
with a flange 139, to which is firmly secured
a stud 140. The lanyard-rod 141 is disposed
at one side of the main frame or housing 33,
lonvmudmally thereof, and said lany ald rod
is guided in suitable bearings or supports
wit_hin said frame or housing. (See Fig. 9.)
The inner end of the lanyard-rod is in the
form of a plate, in which is produced an in-
clined or ecam slot 142, that receives the stud
140 on the end of the carrier-plate 123, and
when the lanyard-rod is moved in one direc-
tion this ecam-slot 142 imparts movement in

a rectilinear path and in onedirection to the

carrier-plate 123, said plate having the cam-
plate 126 pivoted thereon. The lanyard-rod
141 is furthermore provided with a collar 143,
and in one side of this collar is cut a notch
which produces an abrupt shoulder 144. - (See
Fig. 2.) A coiled impelling-spring 145 is fit-
ted loosely on the lanyard-rod, at a point in
rear of the collar 143 thereon, and one end of
this spring is seated against the collar, while
its opposite end bears against a part of the
frame or housing 33, (see ¥ig. 9,) whereby the

spring serves to impel the lanyard-rod in a

forward direction and to make the cam-slot
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of the rod move the stad 140 to the inner end
of said slot 142, whereby the carrier-plate is
positioned for the edge 128 of the cam-plate
126 to be free from the cam-lug 57 on the ring
or sleeve 47. Therear end of the lanyard-rod
141isextended or prolonged beyond the frame
or housing 33, and said extended end of the
rod is provided with an eye 146 to provide for
the convenient attachment of the lanyard to
the rod 141. A locking-lever 147 is disposed
in an upright position adjacent to the shoul-
dered collar 143 on the lanyard-rod, and this
leverpasses through aslotted detent-plate 148,
whichis fixed firmly to the main frame or hous-
ing 33, the slot in said plate being inclined to
provide an abrupt shoulder 149.” This lock-
ing-lever is disposed in a position to engage
with the shoulder 144 of the spring-collar, and
when the lever is thrown in a forward direc-
tion it does not control or influence the move-
ment of the lanyard-rod, which is thus free
to be impelled in a forward direction by its
spring.  With the lever in this position the
lanyard-rod is adapted to actuate the firing
mechanism by hand; but when the lever is
drawn rearwardly to engage with the shonl-
der 149 of theslotted detent-plate it impinges
against the shoulder of the collar 144 and
moves the lanyard-rod in a rearward direc-
tion to embrace its spring 145. The lever is
thus adapted to lock the lanyard-rod in its
rearmost position, and the cam-slot 142 of
said rod acts on the stud 140 to move the car-
rier-plate 123 across the gun mechanism to
the position shown by Fig. 23. The firing
mechanism thus has its cam-plate 126 dis-
posed in the path of the cam-lug 57 on the
ring or sleeve 47, and the firing mechanism is
adapted for service automatically by the cam-
lug 57 in the oscillation of the ring or sleeve
47, which is actuated by the master-gear. In
the movement of the ring or sleeve 47 to lower
thebreech-block thelug57 of said ring orsleeve
rides against the curved edge 128 of the cam-
plate after the breech-hlock has been fully
lowered and its curved face acting against the
heel of the ammunition charge to force the
latter home in the breech, and as the ring or
sleeve completes its rotation the cam-plate is
lifted by the cam-lug 57, said cam-plate turn-
ing on its pivot 127 and raising the plate for
its slot 130 to assume an inclined position.
This elevation of the cam-plate moves the
arm 123 in an upward direction to rock the
shaft 131 in its bearings and causeits arm 135
to lift the sear 137.
not lowered until the loading-carriage shall
have been advanced to introduce the charge
into the breech and as the firing-bolt is forced
rearwardly by the sear tocompress the springs
on the forward movement of the loading-

‘carriage, it is obvious that the firing-bolt

05

is set in its working position previous to the
period when the cam-lug 57 on the ring or
sleeve lifts the cam-plate to raise the sear,
and this sear is thus elevated out of the path
of the head S1 on the firing-bolt, whereby

As the breech-block is

1

the latter is freed from restraint and the
impelling-springs thereof recoil to foreibly
throw the firing-bolt into contact with the
firing-pin, which is carried by the breech-
block, thus exploding the charge. After the
charge shall have been éxploded the master-
gear is reversed by the reversing-clutch-driv-
ing mechanism to move the ring or sleeve 47
in the reverse direction for the purpose of
lifting the breech-block and withdrawing the
cam-lug 57 from engagement with the cam-
plate 126. On the return travel of the load-
ing-carriage and reversal of the ring orsleeve
47 the breech-block is lifted by the ring or
sleeve, and the firing-bolt is moved with the
loading-carriage rearwardly away from the
sear and the revoluble feed-cylinder, and the
spring 137 operates on the sear to turn the
rock-shaft, thereby lowering the sear and the
cam-plate 126 to their normal operative posi-
tions. - The sear is thus interposed in the
path of the firing-bolt on the loading-carriage,
and the cam-plate is again lowered for its
edge 128 to be in the path of the cam-lug 57

.of the adjusting-ring, the descent of the cam-

plate 126 causing its nose 129 to rest on the
carrier-plate 123, whichis held in a station-
ary or immovable position by the lanyard-rod
being locked with the lever 147. ' The firing
mechanism is thus actuated automatically by
the cam-lug of the adjusting-ring which con-
trols the breech-block, and the period of re-
leasing of the bolt 80 is controlled by this
cam-lug until the breech-block shallhave been
lowered and locked in place by the ring and
the firing-bolt shall have been set by engage-
ment with the sear.- The firing mechanism is

-also adapted for operation or control manu-

ally, and to effect this change in the mode of
service of said firing mechanism it is only
necessary to adjustthelever 1471in the slotted
detent-plate to clear the shoulder 148 of said
plate. This adjustment of the lever permits
the spring 145 to impel the lanyard-rod 141
in a forward direction, and the cam-slot 142
of said rod moves the carrier-plate 123 to the
position shown byfull lines in Fig. 24, where-
by the cam-plate 126 is carried with the plate
123 to a position at one side of the path of the
lug 57 on the ring or sleeve 47 to permit said
ring or sleeve to complete its movement and
lower and lock the breech-block without the
lug 57 impinging against the edge 128 of the
cam-plate. The lug 57, however, is contig-
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uous to the edge of the cam-plate 126 for the -

latter to ride upon the lug on the operation
of the lanyard-rod. After the carriage 72
shall have been moved to a position where
the sear engages with the head of the firing-
bolt and the ring or sleeve 47 is adjusted to
lower the breech-block and lock the same
across the breech the operator pulls the lan-
yard-rod through the lanyard in a rearward
direction, thereby compressing thespring 145,
This rearward movement of the lanyard-rod
causes the cam-slot 142 to impel the carrier-
plate 123 in a rectilinear path across the gun-
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breech, and as the cam-plate 126 is pivoted
on this carrier-plate the edge 128 of said cam-
plate rides against the lug 57 of the ring or
sleeve. As the carrier-plate travels the cam-
plate is turned by the lug 57 to the elevated
position, where its slot 130 is inclined, and
thus the arm 133 is lifted in order to rock the
shaft 131, which through the described con-

. nections lifts the sear 137 from engagement

io

with the head of the firing-bolt, whereby the
bolt is released to act a%mst the firing-pin,

- which-explodes the charge in the gun-breech.
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. When therevoluble feed cyhndel isatrest,
it is locked firmly in position- against aceci-
dental movément by two sets of devwes one
of which devices isa spring-controlled brake
mechanism and the other locking-plates on
the feed-carriage 110. The brake mechanism
is operatively applied to the feed-cylinder
shaft 97 near the end where it'is journaled
in the frame or casing 33, and said brake
mechanism consists of a shoe 152, that is sup-

ported between a part.of the main frame or

- casing 33 and a guide-block 153, which is fas-
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tened firmly to the ecasing.
or presses on the feed-cylinder shaft 97, and
it is held firmly in contact therewith by a
pressure - spring. 154, attached to the main
frame or casing 33. - (See Fig. 27.) = The posi-
tive locking devicesare on the feed-cylinder-

operating carriage 110.  One locking device

is an arm 114, attached to the carriage 110
near the post of the spring-pressed feed finger
or spindle 113,.and the other positive locking
device is aplate 115, which isattached tothe
carriage near the other end from the finger
114, - When the feed-cylinder-operating car-

- riage is-moved rearwardly and the feed-cyl-
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inder is at rest, the plate 115 engages with
the wall of one of the feed-cylinder chambers;
but on the réversal of the feed-cylinder-op-
erating carriage the finger 114 engages with
the feed-cylinder at the opposite end thereof
from the plate 115. It will be understood,
however, that the plate and finger do not en-
gage simultaneously with the feed-cylinder;
but in the normal position of the feed-cylin-
der-operating carriage and the feed-cylinder
the finger 114 engages with. the latter to hold
itin place

- Iwillnow proceed todescribe the reversing
cluteh - driving mechanism, by which the
shaft 59 of the master-gear may be rotated
first in one direction and then in the oppo-
site direction in order to properly actuate
the master-gear for the operation of the load-
ing and feed cylinder- opemtm(r carriages,
and this driving mechanism is controllable
to automatieally throw the power-shaft out of
gear with the master-gear shaft after the load
shall have been deposited in the breech and
the parts adjusted for operation to be fired
by hand. Thedriving mechanism also serves
to.continuously operate the master-gearfrom
which the several working parts of the gun
mechanism are operated in unison and at
proper intervals when the gun is adjusted

The shoe bears.
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for rapid and continuous firing. Certain of
the working partsof thisdriving clutch mech-
anism are supported by a bearing-plate 156,
which is fixed to the main frame or housing,
on the outside thereof, near the trunnions of
the gun, and the power-shaft is journaled
in proper bearings 158 on a fixed bearing-
bracket 155. This power-shaft may be pro-
vided with a crank 159 or its mechanical
qulv.alenb for couplinga power- -transmitting
appliance to the shaft 157 in order to duv

70
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theshaft by-engine-power; butone end of the .

shaft 157 is extended or prolonged to receive
ahand-crank 160, as indicated by dotted lines

in Fig. 2, Whereby the shaft 157 may be oper--

ated by hand- -power when the engine-power
is disconnected. The inner end of the shaft
157 is provided with a bevel gear-pinion 161,
which meshes with a si milar_bevel gear—pinion
164 on one end of a tubular shaft 162%, which
is journaled in bearings 163 of the bearing-
bracket 155. (See Figs. 1, 2, 3, 11, and 12.)
The tubular shaft 162“ is dlsnosed lenwthw ise
on the outside of the main frame or housmv
33, and this tubular shaft carries one mem-
ber of aclutch mechanism. Oneclutchmem-
ber 165 is fast with the tubular shaft 162?;
but the other clutch member 166 iskeyed fast
with a counter-shaft 162, which is fitted at
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one-end in the tubular shaft, so as to be con-

centric therewith, and has its other end sup-
ported in a suitable bearing on the bearing-
plate 156, The clutch member 166 is slidable
on the counter-shaft 162 toward or from the
clutch member 165 0on the tubularshaft 1622,

which normally is in mesh with the power-
shaft, whereby the two clutch members may
be coupled or uncoupled to transmit the mo-
tion of the power-shaft through the tubular
shaft to the counter-shaft or to permit . the
counter-shaft to remain at rest when the tu-.
bularshaftrotates with the power-shaft. The
slidable clutch member 166 is provided with
an annular groove 167 to receive the forked
end of a shlppm(r-cu m 170, which is fast or
integral with a shipping- plate 168, that is fit-

ted in suitable guides 169 on the beannd-plate'

156, whereby the shipping plate and arm may
travel in a path parallel to the counter-shaft,
and the clutch member 166-is movable with
the shipping-arm into or out of engagement
with the revoluble clutch member 160 on the
tubular shaft.

171 designates a stub shaft or axle which
is fast with the bearing-plate 156 at a point
contiguous to the rear end of the counter-
shafb 162, and between this counter-shaft and
the master-gear shaft 59 are two trains of
mutilated gears, which are driven continu-
ously in opposite directions by the counter-
shaft and which serve to periodically reverse
the direction of rotation of the master-gear
58. One train of mutilated gears is indi-
cated by the numerals 172 173, which are dis-
posed on one side of the vertical axis of the
longitudinal counter-shaft 162, and one mem-
bel 17‘7 of this train of mutilated gears is
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fitted loosely or sleeved on the stub-shaft 171,
while the other member 173 is fixed to the
master-gear shaft 59, so as to rotate there-
with., The gear member 172 is provided on

one face thereof with a continuous series of

bevel-gear teeth 174, and it is furthermore
provided with a series of peripheral spur-gear
teeth 175, at the ends of which are lugs 176.
The other member 173 of the train of gears has
a series of peripheral spur-gear teeth 177, at
the endsof whichare lugs 178, and on one face
of thisgear173isacam-lug179,which is adapt-
ed to actuate the clutch-shipping rod, as will
hereinafter appear. The counter-shaft 162 is
provided with a bevel gear-pinion 180, which
is mormally in mesh with the bevel-gear teeth
174 on the gear member 172 of the train of
gears, and this gear member 172 is thus adapt-
ed to be rotated continuously in one direc-
tion from the counter-shaft. The other mem-
ber 173 of the train of gears is not rotated
continuously, but is turned at intervals only
by having its teeth 177 mesh with the teeth
175 on the continuously-driven gear 172, and
in the operation of these gears the lugs 176 of
the gear member 172 are adapted to coact with
the lugs 178 on the gear member 173 for the
purpose of moving the gear member 173 into
position for its teeth 177 to. mesh with the
teeth 175 on the gear member 172, thus over-
coming any tendency of the gear-teeth to be
stripped or injured by the action of the coun-
ter-shaft. The other train of mutilated gears
is driven in an opposite direction to the train
172 173, and this second train of gears is in-
dicated by the numerals 181 182, the gear 181
being mounted loosely or sleeved on the shaft

- or axle 171, directly opposite to the gear 172.
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The second train of mutilated gears 181 182
is disposed in a vertical plane on the opposite
side of the axis of the counter-shaft from the
first train of mutilated gears, and said second
train of mutilated gears 181 182 form opera-
tive connections from the counter-shaft to the
master-gear shaft to rotate the master-gear in
an opposite direction and intermittently with
the motion imparted thereto by the first train
of gears 172173, The member 182 of the sec-
ond train of gears is fast with the master-gear
shaft 59, and, as shown by Fig. 3, the gears
173 182 may be in a single piece with a com-
mon hub orsleeve which is adapted to be fixed
to the shaft 59 Ly a screw-key or other suit-
able meansof fastening. These gears182173
are actuated alternately by the gears 181 172,
respectively, to rotate the master-gearin op-
posite directions alternately. The gear mem-
ber 181 of the second train of gears has bevel-
gear teeth 183, which mesh with the bevel
gear-pinion 180 on the counter-shaft, and said
gearmember18lisfurthermore provided with
peripheral spur-gear teeth 184, at the ends of
whichare the positioning-lugs 185. The other
member 182 of the second mutilated train of
gears has peripheral spur- gear teeth 186,
adapted to mesh with the spur-gear teeth 184
of the gear member 181, and said gear mem-

ber182 has the lugs 187, which coact with the
lugs 185 on the gear member 181 in order to
position the gear 182 for its teeth to mesh with
the spur-gear teeth 184 on the gear member
181.  With the counter-shaft 162 rotating con-
tinuously in one direction the bevel-gear 180
rotates the gear members 172 181 of the two
trains of mutilated gears continuouslyin the
opposite directions, because said gear mem-
bers 172 181 are disposed on opposite sides of
the counter-shaft. With the gear members
172 173 of one train of gears in the position
indicated by Fig. 11 and said gears rotating
in the directions indicated by the arrows the
tugs 176 of the gear member172 engage with
a lug 178 on the gear member 173 to move
the last-named gear member 173 into position
for its gear-teeth 177 to mesh with the gear-
teeth 175 on the gear 172, and thus the gear
member 173 is driven or rotated a half-turn
from the gear member 172 to correspondingly
turn the master-gear 58 for advancing the
loading-carriage and actuating the several
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parts, as heretofore indicated. ‘While the -

gear member 172 actuates the gear member
173 of the first train of gears, the gear mem-
ber 182 of the two trains of gears is.out of
mesh with the gear member 181; but by the
time the gear member 173 of the first train of
gears shall have completed its movement the
lugs 185 on the member 181 of the second
train of gears engage with a shoulder 187 of
the gear member 182 for the purpose of mov-
ing said gear member 182 into position for its
teeth 186 to mesh with the teeth 184 on the
gear member 181. The second train of gears
rotates in the direction indicated by the full-
lined arrows in Fig. 1 in order to turn the
gear 182 in the opposite direction from the
gear 173, and thus the master-gear is re-
versed and given a half-turn to retract the
loading-carriage from the gun-breech.- The
clotech mechanism is adapted to be automat-
ically thrown out of operation after the first
train of gears 172 173 shall have moved the
loading-carriage into position to set the fir-
ing-bolt subsequent to the introduction of the
charge into the gun-breech and the closing

of the breech-block; but this operation of the -

clufeh is effected only when the gun is to be
loaded and fired at intervals, the firing mech-
anism being controlled by hand. - When the
gun is to be loaded and fired automatically,
the two trains of mutilated gears (indicated
by 172 173 and 181 182, respectively) are op-
erated automatically from the driving and
counter shafts to reverse the rotation of the
master-gear continuously, and this operation
of the master-gear operates the loading and
feed earriages of the firing mechanism toload,
fire, extract, and reload the gun continu-
ously. Theslidable member 166 of the clutch
is controlled through the shipping plate and
arm by a shipping-rod 188, which is disposed
in a substantially-horizontal position above
the first train 172 173 of mutilated gears:

This shipping-rod has its front end pivoted at
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189 to the slidable shipping-plate 168, and on
the lower edge of this shipping-rod, near the
rear end thereof, is formed a shoulder 190,
which is normally in the path of the cam 179
of the member 173 of the first train of gears.
The shipping-rod is normally depressed for
its shoulder to lie in the path of the cam-lug
179 and to impel the movable member 166 of
the clutch into engagement with the rotary
member 165 of said clutch by a spring-con-
trolled pressure-rod 191, which is pivoted at
192 to a lug 193 on the upper edge of said
shipping-rod 188. The rear end of this piv-
oted pressure-rod is slidably confined in a
fixed guide 194, and on this rod is fitted a
coiled spring 195, having its front end seated
against a shoulder of the rod and its rear end

- pressing against the fixed gunide 194, so as to
~impel theshipping-rodina forward and down-

20
25
30
35
40
45
50
| 55
6o

65

ward direction.

An adjusting-lever 196 is disposed in a sub-
stantially -upright position adjacent to the
rear end of the shipping-rod, and the upper
end of this lever is fulerumed at 197 to the
frame or housing 33. The lower end of the
lever is adapted to engage with either of three
notches 199, 200, or 201 in the segment 198,
which is fixed to the frame or housing 33, and
to the lever 196 isconnected a pawl 202, which
is pivoted, as at 203, to the lever and is pro-
vided with a nose 204, adapted to fit in a
noteh 205 of the shipping-rod 188. The ship-
ping-rod hastheelongated noteh 205,arranged
to receive the nose of the pawl! on said adjust-
ing-lever in a manner to permit said rod to
have a limited endwise movement or play
without affecting the pawl or the lever or
without being affected thereby; but when the
lever is moved rearwardly in the segment the
pawl is adapted to pull the shipping-rod end-
wise against the tension of its pressure-spring,
and thereby movethe clutch member 166 from
the path of the clutch member 165. The pawl
202 is held normally in engagement with the
notched end of the shipping-rod by the pres-
sure-spring 206. The adjusting-lever 196 is
provided with a lip 207, which rests on a set-
ting-lever 208, which is fulerumed at a point
intermediate its length to the frame or hous-
ing, as at 209, and has its short arm normally
fitted below and in engagement with the ship-
ping-rod 183.  The long arm of the lever is
confined in a keeper 210,fastened to the frame
or housing, that serves to confine the setting-
leverin proper operative relation to the ship-
ping-rod and the adjusting-lever.

The reversing clutch-driving mechanism is
adapted tobe controlled by the adjusting-le-
ver 196 to adapt the gun mechanism for oper-
ation continuously and automatically to load,
fire, and extract the shell of the exploded
charge; orsaid mechanism may be controlled
by the lever 196 to automatically throw the
driving mechanism out of gear with the mas-
ter-gear after the load shall have been intro-
duced and the gun mechanism is adapted to
have the firing mechanism discharged by
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hand; or said driving mechanism may be
thrown entirely out of gear with the power-
shaft to permit the latier to rotate continu-
ously without affecting the driving mechan-
ism by which the master-gear is propelled.
With the adjusting-lever 196 moved to the
rear end of the segment 198 and in engage-
ment with the noteh 201 theréin the pawl 202
is turned rearwardly against the back wall of

_the noteh 205 to drive the shipping-rod 188 in

a rearward direction to compress the spring
195 and actuate the shipping plate and arm
to move the clutch member 166 from the
path of the clutch member 165, thus permit-
ting the tubular shaft 162* and the clutch
member 165 to rotate continuously with the

power-shaft without affecting the counter-

shaft and the train of mutilated gears con-
stituting the driving mechanism. With the
adjusting-lever 196 shifted forward in the
segment 198 to engage with the notch 200

therein the driving mechanism is adapted

for service auntomatically to actuate the mas-
ter - gear to propel the loading-carriage in
order to introduce the charge into the gun
and set the firing-bolt. With the loading-
carriage in its rearward position (shown by
Figs. 4 and 6) the lever 196 is in the position
shown by Fig. 11, and the clutch member 166
engages with the clutech member 165 to rotate
the counter-shaft from the driving-shaft.
The first train of gears 172 is driven from the
counter-shaft to rotate the master-gearin the
direction indicated by the arrow in Fig. G,
and on this rotation of the train of gears 172
173 and the master-gear 53 the carriage is ad-
vanced to remove the charge from the feed-
cylinder and introduce said charge into the
breech. At the completion of the forward
movement of the loading-carriage the cam
179 on the gear 173 of the first train of muti-
lated gears engages with the shoulder 190 on
the lower edge of the shipping-rod 188 in
order to retract the shipping-rod against the
pressure of itsspring 195, and thereby disen-
gage the clutch member 166 from the clutch
member 165, thus permitting the counter-
shaft and the train of gearsto come to a period
of rest simultaneously with the closing of the
breech-block and the setting of the firing-
bolt. The driving-shaft may now rotate con-
tinuously without affecting the driving mech-
anism, and the attendant is thus able to de-
liberately sight the gun and discharge the
ammunition charge by operating the lanyard-
rod of the firing mechanism. Subsequent to
the explosion of the charge thedriving mech-
anism may be thrown into gear for operating

the earriages in a manner to have the load-

ing-carriage extract the exploded shell to
malke the feed-cylinder-operating carriage ro-
tate the feed-cylinder one step and again ad-
vance the loading-carriage to introduce the
ammunition charge from the feed-cylinder
into the breech. This is effected through the
agency of the setting-iever 208, which lifts
the shipping-rod 188.on its pivotal connection
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with the shipping-plate so that the shoulder

190 of the shipping-rod will be free from en-
gagement with the eam-lug 179 of the gear
member173. This elevation of the shipping-
rod permits the impelling-spring 195 to move
the shipping-rod in a forward direction and
thereby shift the clutch member 166 into en-
gagement with the clutch member 165 and
permit the counter-shaft to be rotated from
the power-shaft. As the counter-shaft be-
gins its rotation the second train of gears181
182 are brought into mesh torotate the mas-
ter-gear 58 in the contrary direction tothat in
which it was driven by the first train of gears
172173, and this master-gear in turn propels
the loading-carriage to retract it from the
breech to actuate the ring or sleeve 47 for
lifting thie breech-block and to propel the feed-
cylinder-operating carriage, which through
the cam-slotted feed-controller rotates the
feed-cylinder. - As the master-gear begins to
move in the direction-indicated by the ar-
row in Fig. 8 it first turns the ring or sleeve
47 on the gun-breech in order to lift the
breech-block and open the way for the ex-
traction of the exploded shell, and as the train
of gears 181 182 continue to rotate the mas-
ter-gear moves the loading-carriage 72 in a
rearward direction for the extractor on said
carriage to haul the exploded shell out of the
breech and deposit the shell in the feed-cyl-
inder chamber, from which it was taken when
the gun was loaded, the extractor being re-
leased from the shell by the releasing-stud in
the path thereof as the carriage reaches the
limit of its rearward movement. Asthe load-
ing-carriage comes to a period of rest the
master-gear is propelled by the train of gears
181 182 to actuate the feed-cylinder-operat-
ing carriage that supports the feed pin or
spindle in operative relation to the cam-slot-
ted feed-controller for rotating the feed-cyl-
inder one step, and this rotation of the feed-
cylinder diseharges the empty shell from one
chamber and Dbrings the ammunition charge
in its other chamber into alinement with the
gun-breech. - At this period in the operation
of the driving mechanism the member 181 of
the second train of gears clears the teeth of
the member 182, thus throwing the second
train of gears out of operative relation to the
master-gear, and at the same time the mem-
ber 172 of the first train of gears engages
with the member 173 to reverse the rotation
of the master-gear 58 and impel the latterin
the direction indicated by the arrow in Fig.
6, so as toagain advance theloading-carriage
to remove the charge from the feed-cylinder
and force said charge into the gun-breech.
The rotation of the master-gear in the direc-
tion indicated operates the ring or sleeve to

‘lower the breech-block subsequent to the in-

troduction of the charge, and thereby posi-
tion the firing-pin in the path of the firing-
bolt, which is set by the sear as the carriage
completes its forward movement, and at this

stage in the rotation of the gear 173 its cam-
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lug 179 impinges against the shoulder 190 on
the shipping-rod for the purpose of maving
said rod rearwardly and withdrawing the
clutech member 166 from engagement with
the clutch member 165, which is driven by
the power-shaft. "The driving mechanism is
thus automatically thrown out of gear with
the driving-shaft and comes to a period of
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rest; but before the driving mechanism ceases

to operate the loading-carriage will have
reached the limit of its forward movement,
as indicated by Fig. 7, the breech-block will
have been lowered in rear of the charge, and
the firing-bolt will have been set by the sear
in a position where it may be released by
pulling on thé lanyard to operate the firing
mechanism manually. With the adjusting-
lever 196 shifted into engagement with the
first noteh 199 of the segment 198 the driv-
ing mechanism is adapted for operation con-
tinuously from the power-shaft in order to
automatically load, fire, and extract the
empty shell, the parts working continucusly
and uniaterruptedly, except by shifting the
position of the lever 196. With the lever
locked in the front notch 199 of the segment
the clutch member 166 is held normally in en-
gagement with the clutch member 165 by the
pressure-spring 195, and the reversing-trains
of mutilated gears are thus brought into serv-
ice successively to rotate the master-gear al-
ternately in copposite directions in the man-
ner heretofore described, the cam 179 on the
gear 173 of the first train of gears rotating
pasttheshoulder 190 on the shipping-rod with-
out influencing or touching the latter. .

The top 211 of the casing or housing 33 is
designed to be closed normally in order to
protect the several working instrumentalities
within said casing, and this top is provided
with a feed throat or slot 212, which lies at
one side of the housing or casing and in a po-
sition for the ammunition charges to-be intro-
duced into the oscillating feeder 117,

In order to indicate to the attendant sta-
tioned at the rear end of the gun the position
of the several members of the ¢luteh, I pro-
vide an indicator-rod 213, which is confined
in guides 214 on the top of the housing. The
front end of this indicator-rod 213 is pivoted
to an upright lever 215, which is fulerumed
on the side of the frame or housing and has
its lower end pivoted to the shipping-rod 188.
(See Figs. 1,11, and 12.) Theforward move-
ment of the shipping-rod to throw the clutch
member 166 into gear with the tubular shaft
will move the indicator-rod in a rearward di-
rection; but when the clutch members be-
come disengaged the indicator -rod will be
drawn in a forward direction to notify the
attendant of the position of the clutch.

The general operation may be described
briefly as follows: Assuming that the gun is
to be loaded, fired, and unloaded automatic-
ally and uninterruptedly, the adjusting-lever
196 is moved forward to the noteh 199 in the
segment 198 to the position shown by Fig. 1,

8o

85

Qo

95

100

10§

IT0

120

125

130



10

15

20

25

30

35

40

45

50

i

and the lip 207 of the lever 196 acts on the
setting-lever 208 to 1ift the short arm of the
lever, and thereby throw the shipping-rod
188 in an upward direction for the shoulder
190 on said rod to be out of the path of the
cam-lug 179 on the gear 173. The spring 190
forces the rod 188 in a forward direction to
hold the clutch member 166 ‘normally in en-
gagement with the clutech member 165, and
the counter-shaft is driven continuously by
the power-shaft. With the loading-carriage
in the retracted position (shown by Figs. 2,
4, and G) the breech-block is raised and the
feed-cylinder has a charge in line with the
gun-breech.. Now as the counter-shaft.be-
ging to turn the train of gears 172 173 turns
the master-gear 58 a half-turn in the direc-
tion shown by the arrow in Tig. 6 and the
loading-carriage is advanced for the extrac-
tor and the pusher to engage the charge, and
the charge is thus forced from the feed-cyl-
inder into the breech. Before the master-
gear 58 completes its turn in the direction in-
dicated the cam-rib engages the notched bed
to the loading-carriage and the ring or sleeve
47 is actuated by the master-gear to lower
the breech-block in rear of the charge, as
shown by Figs. 3, 5, and 7, thus bringing the
firing-pin in line with the firing-bolt, which
is set by the sear. As the ring or sleeve 47
completes its turn the cam-lug 57 thereof
lifts the cam-plate 126 to move the rock-shaft
and retract the sear from the firing-bolt 80
to permit the impelling-springs to foreibly
throw the firing-bolt against the firing-pin,
and thus explode the charge. At this period
the first train of gears 172 173 are disen-
gaged and the second train of gears 181 182
are brought into mesh to rotate the master-
gear in the opposite direction, as indicated
by the arrow in Fig. 8, so that the sleeve 47
will lift the breech-bloek for the plate 126 to
return to position and the cam-rib of said gear
acts on the bed of the carriage 72 to retract
the carriage somewhat before the gear-seg-
ment 61 meshes with the rack of theloading-
carriage, so that the extractor and loading-
carriage are moved by a cam action to with-
draw the expanded and wedged charge from
the breech. The teeth 61 now mesh with the
carriage-rack and the carriage is drawn back
for the extractor to deposit the shell in the
feed-cylinder,and asthe extractor and pusher

" clear the feed-cylinder the gear-segment 66
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of the master-gear engages the rack of the
feed-cylinder-operating carriage to move the
latter in a backward direction for the feed-
pin 113 to rotate the cam-slotted feed-con-
troller a' quarter-turn, thus rotating thefeed-
cylinder a corresponding distance to dis-
charge the empty shell and bring a fresh am-
munition charge intoline with the gun. The
master-gear is now reversed by reason of the
gears 181 182 becoming freeand the gears 172
173 meshing with each other, and the feed-
cylinder-operating carriage is thus moved in
aforward direction, without, however, affect-

" 646,595

ing the feed-cylinder, because the feed-pin
rides in a straight groove, and at the same

time the loading-carriage is advanced to re-

peat the loading operation, set the firing-bolt
by engagement with the. sear, and lower the
breech-block. The operationsof loading, fir-
ing, and extracting the shell are continued
automatically and the feeder is rotated by the

inclined rod in the loading-carriage in the in- .
tervals between the step-by-step feed of the

feed-cylinder, so’ that a fresh charge is de-
posited in the feed-cylinder while the pre-
vious charge was being loaded into the gun,
fired, and its shell is extracted.

To load the gun by power from the power-.

shaft and control the firing mechanism by
hand, the operator shifts the lever 196 to-the
second or middle notch 200 of the segment
(see Figs. 11and 12) and the pawl 202 engages
with the shipping-rod, while the lip 207 of the
lever 196 lowers the short arm of the setfing-
lever 208 forthe shoulder 190 on said rod 188
to liein the path of the cam:-lug 179 on the
gear 173 of the first train of mutilated gears.
With the carriage 72 in the position shown by
TFig. 6 the gear-train 172 173 rotates in the
direction indicated by the arrows in Fig. 11
and the master-gear is driven in a direction
to advance the carriage 72 to loading position
and to move the ring foradjusting the breech-
biock ; but at this period the cam-lug 179 of
the gear 173 impinges against the shoulder
190 to move the rod 188 rearwardly and disen-
gage the clutch member 166 from the member
165, thus disengaging the counter-shaft from
the power-shaft and permitting the driving
mechanism tostop. The breech-block having
been lowered and the firing-bolt set during
the advancement of the carriage the attend-
ant fires the charge by pulling the lanyard
to make the cam-plate 126 actuate the rock-
shaft to release the sear from the firing-bolt,
and the latter is impelled against the firing-
pin to explode the charge. The attendant
now moves the setting-lever 208 to lift the
shipping-rod and permit the spring 195 to
move the shipping-rod forward and move the
cluteh member 166 into engagement with the
cluteh member 165, thus rotating_the coun-
ter-shaft from the power-shaft. The trainof
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gears 181 182 rotate the master-gear to lift

the breech-block, retract the loading-carriage
to extract the shell, and deposit the latter in
the feed-cylinder, and the master-gear moves

the feed-carriage backward to rotate the feed-

eylinder to discharge the empty shell and
bring the fresh charge into line with the
breech. The gears 181 182 are now disen-
gaged, and the gears 172 173 move into mesh
to reverse the direction of the master-gear,
the loading-carriage again advanced to force
the charge into the breech, set the firing-bolt,
and lower the breech-block, and at this pe-
riod the cam-lug 179 rides against the shoul-
der 190 to retract the rod 188 and move the
clutch member 166 out of engagement with

clutch member 165, thus again loading the
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gun and placing it in ¢ondition to be fired by
hand. By moving the lever 196 to the third
or last noteh 201 of the segment the lip 207
of the lever 196 moves the setting-lever to an
clevated position to raise the shipping-rod
188 for its shoulder 190 to be above or out of
the path of the cam-lug 179, and said lever
196 also moves the rod 188 rearwardly to with-
draw the clutch member 166 away from the
member 165, thus throwing the entire mech-
anism out of gear.

Changes in the form, proportion, size, and
the minor details of construction within the
scope of the appended claims may e resorted
to without departing from the spirit or sacri-
ficing any of the advantages of thisinvention.

In the drawings, Figs. 3 to 8, inclusive, the
seat 48 for the cam-block adjuster is shown
as formed by a band or sleeve 458, which may
be shrunk on or otherwise fixed to the gun-
breech, and to this seat-forming band is af-
fixed the plate 98, which forms the support
for the front end of the feed-cylinder shaft,
said plate being fixed to the band 43* by
screws or other devices, whereby the plate
serves to form-one wall or ledge of the seat
to prevent the cam-block adjuster from end-
wise displacement on the gun-breech.

In the firing mechanism I have also pro-
vided a safety-stop for the sear 126, which
limits or arrests the accidental upward move-
ment of the sear when the gun is being sighted
and until the lanyard-rod shall be actuated
by hand torelease the firing-bolt. Thissafety-
stop 126* is fixed to a bridge-piece of the
frame 116 above the horizontally - movable
slide 123, and saidsafety-lock is provided with
a beveled face 126° and i8 positioned to lie in
the path of a beveled face of the sear (see
Figs. 23 and 24) under one adjustment of the
slide.. When the firing mechanism is to be
released by hand under a pull on the lanyard,
the slide 123 is drawn to the position shown
by Fig. 24 to bring the sear 126 contignous to
the safety-stop 126°, and thereby adapt the
stop to overhang the sear in a.manner to pre-
vent upward movement of the sear acciden-
tally, as when the gun is sighted; but when
the lanyard-rod is actuated the slide 123 is
moved endwise to carry the sear 126 away

from the safety-stop and cause the inclined

edge 128 of said sear to ride on the cam 57 of
the breech-block adjuster, and thereby retract
the detent from the firing-bolt.’

The locking-piece 115 on the feed-cylinder-
operating carriage has the advantage of be-
ing a safety-lock for the magazine when the
projectile is being loaded and discharged to
prevent the magazine from movement when
the gun is worked at high speed, and said
safety-lock takes the sudden strain off the
feed finger or spindle 113 when a charge of
great weight is deposited in the magazine.

By reference to Figs. 2 and 3 of the draw-

ings it will be noted that the crank-shaft 157
is arranged in alinement with and in the
plane of the trunnions 82, which support the

17

gun, and the bracket 155 is attached to the
platform or base that serves to pivotally sup-
port the gun. Thearrangement of the crank-
shaft 157 in alinement with the gun - trun-
nions is advantageous, because the gun may
be raised or depressed without interfering
with the rotation of the shaft 157 or throwing
the driving-gear out of service, and by hav-
ing the crank-shaft mounted on the bed said
shaft is adapted to be shifted or turned with
the gun under variation of the arc of fire of
the ordnance. .

The breech of the gun is provided in the
lower side thereof with a vertical cleaning-ap-
erture 216. - Said aperture lies at right angles
to the axis of the gun-bore, and it is produced
in the breech at a point in rear of the seat or
ledge for the rim of the charge, as shown by
Figs. 4 to 8, inclusive. Saidaperture assists
in keeping the gun free from accumulations
or deposits of sediment. : :

What I claim is—

1. In a gun, the combination of a single re-
versible master-gear, a feed-cylinder, a load-
ing-carriage actuated by said master-gearand
disposed in active relation to the feed-cylin-
der to transmit a charge therefrom into the
gun-breech, a breech-block separate from the
loading-carriage, a feed-cylinder - operating
carriage actuated by the master-gear alter-
nately with the loading-carriage, mechanism
connecting the feed-cylinder-operating car-
riage with the feed-cylinder for rotating the
latter in the intervals between the travel of
the loading-earriage and with a step-by-step
feed, substantially as described, for the pur-
poses specified.

2. In a gun, the combination of asingle re-.

versible master-gear, two carriages in active
relation to said master-gear and operable
thereby independently of each other, a feed-

“eylinder in active relation to one carriage for

interposing a charge in the path thereof,
means connecting the other carriage and the
feed-cylinder to rotate the latter with a step-
by-step feed and in the intervals between the
travel of the aforesaid carriage, a breech-
block separate from either of the carriages,
and means connecting the master-gear with
said breech-block to adjust the latter during
a period of rest of one carriage, substantially
as described. ‘

3. In a gun, the combination with a loading

| mechanism, and a feeding mechanism, of a

reversible master-gear foractuating the load-
ingand feeding mechanismsseparately and al-
ternately, a power-shaft; a reversible driving
mechanism in active relation to the master-
gear for automatically changing the direction
and rotation thereof to advance and retract
the loading and feeding mechanisms, and a
reciprocatory breech-block separate from the
loading or feeding mechanisms and actuated
by the reversible master-gear, substantially
as described.

4. Inagun, the combination with a breech,
and a feed-cylinder, of a master-gear having
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three several series of teeth, a loading-car-
riage actuated by the gear, a feed-cylinder-
operating carriage also actuated by the gear,
a breech-block, and a block-adjusting mech-
anism controlled by said gear and connected
with said breech-block, substantially as de-
scribed. .

5. In a gun, the combination with a loading
mechanism, a cartridge-feeding meehanism,
and a breech-block mechanism separate from
the loading and feeding mechanisms, of a
master-gear having operative connection with
each of said mechanisms, a firing mechanism
operable by said breech-block mechanism,
and a reversible and clutch-driving mechan-
ism in active relation tosaid master-gear and
including devices whereby the master-gear
may be rotated back and forth continuously,
or permitted to remain at rest periodically

after the loading shall have been effected, or.

thrown out of service by the adjustment of a
single lever, substantially as described.

6. Inagun, the combination with a loading
mechanism,and a reciprocatory breech-block,
of a reversible master-gear for actuating said
loading mechanism, a breech-block adjuster
havingoperative connection with said master-
gearand the breech-block, and mechanism for
auntomatically rotating the master-gear back
and forth to open and close the breech-block
and to advance and retract the loading mech-
anism, substantially as described.

7. In a gun, the combination, of a reversi-
ble master-gear, a loading mechanism, a
breech-block, an adjusting device driven by
the master-gear and controlling the breech-
block, a firing mechanism and coacting cam
devices between the breech-block-adjusting
mechanism and the firing mechanism to re-
lease the latter, substantially as deseribed.

8. In a gun, the combination with a breech
having a feed-cylinder, and a loading mech-
anism, of a master-gear arranged to inter-
mittently actuate the loading mechanism and
said-feed-cylinder through intermediate con-
nections, a breech-block movable relatively
to said breech, an adjuster connected directly
with the master-gear and said breech-block
for positively actuating the latter to open and
close the breech, and a firing mechanism hav-

ing one element thereof disposed in the path-
-of the breech-block adjuster, whereby the

firing mechanism may be released automat-
ically by movement of the breech-block ad-
juster subsequent to the closing of the breech-
block, substantially as deseribed.

9. Inagun, the combination with a breech,
a loading mechanism, and a feed-cylinder,
of ‘a master-gear to intermittently actuate
through suitable connections said loading
mechanism and the feed-cylinder, a recip-
rocating breech - block movable across the
breech; a firing mechanism havingan element
disposed contiguous to the breech-block, and

a breech-block adjuster driven from the mas-.

ter-gear and having means for reciprocating
the breech-block and releasing the element of
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the firing mechanism automatically, substan-
tially as described.

10. In a gun, thecombination with abreech,
of a reciprocating breech - block movable
across the breech, an adjuster fitted to the
breech for rotation thereon and connected
directly with the breech-block, and a master-
gear engaging with the adjuster -to turn
the latter on the breech, substantially as de-
seribed. -

11. In a gun, the combination with a breech,
of an adjuster seated thereon against dis-
placement and capable of turning freely, a
breech-block having cam-slotted connections
with said adjuster to be reciprocated posi-
tively thereby, a master-gear meshing di-
rectly with the adjuster to rock the latter in
its seat on the breech, a loading mechanism,
a feed-cylinder, and a firing mechanism hav-
ing one element thereof carried by the load-
ing mechanism, and another element disposed
in the path of the breech-block adjuster, sub-
stantially as described.

12. Inagun,thecombination with a breech,
of an adjusting ring or sleeve fitted to said
breech and provided with a curved eccentrie
arm, a reciprocating breech-block fitted to the

‘breech and connected directly with the eccen-
tricarm and said adjuster, and means for os-

cillating the adjuster on the breech to posi-
tively reciprocate the breech-block, substan-
tially as described.

13. Inagun,the combination with abreech,
of a reciprocating block actuated to travel in
arectilinear path across the breech, an oscil-
lating adjuster connected directly with the
breech-block to reciprocate the latter, a mas-
ter-gear meshing with the adjuster to rock or
turn the latter on the breech, a firing mech-
anism having an element disposed in the path
of said adjuster, a loading mechanism actun-
ated from the master-gear and carrying a fir-
ing-bolt forming a part of said firing mech-
anism, and a feed-cylinder arranged to inter-
pose a charge in the path of the loading mech-
anism to be advanced by the latter into the
breech previous to closing the breech-block,
substantially as described.

14. In a gun, the combination with a feed-
cylinder, of a feed-cylinder-operating car-
riage mounted to travel in a path parallel to
the axis of said feed-cylinder, a feed-control-
ler fast with the feed-cylinder shaft and hav-
ing spiral grooves intersected by longitudinal
straight grooves, a yieldable spindle mounted
in said carriage to ride in the grooves of the
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feed-controller, aloading-carriage, and mech- .

anism for actuating the feed-cylinder-operat-’

ing carriage alternately with the loading-car-
riage, substantially as described.
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15. In a gun, a feed-controller comprising -

a cylinder having the longitudinal grooves
and the spiral grooves arranged to intersect
with the longitudinal grooves, and a finger
or spindle which traverses said grooves to ro-
tate, with a step-by-step feed, said feed-con-
troller during the periods of travel of said
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spindle in the spiral grooves, in combination
with a feed-cylinder, a loading-carriage; and
means for making the finger or spindle pur-
sue a rectilinear path parallel to the axis of
thefeed-controller, substantially as deseribed.

16. Inagun, thecombination with a breech,
a’movable breech-block, and a loading mech-
anism, of a chambered revoluble feed-cylin-
der having its axis in eccentric relation to the
axis of the breech for presenting its chambers
successively in alinement therewith, a feed-
controller fast with the feed-cylinder and pro-
vided with straight and spiral groovesorslots,
a reciprocating feed-cylinder-operating car-
riage having a spring-actuated finger which is

movaple in a rectilinear path and is engaged

operatively with the feed -controller, and
means for actuating the feed-cylinder-oper-
ating carriage in the intervals between the
travel of the loading mechanism, substan-
tially as described. y

17. Inagun, the combination with a breech,
a movable breech-block, and a loading mech-
anism, of a revoluble chambered feed-cylin-
der contiguous to the breech, a feed-controller
revoluble with said feed - cylinder and hav-
ing the straight grooves connected by spiral
grooves forming the ledges or shoulders, a
reciprocating feed-carriage contiguous to the
feed-controller, a spring-controlled feed-fin-
ger mounted on said carriage and engaging

with the eurved feed-controller for rotating.

the latter and the.feed-cylinder with a step-
by-step feed, and means for positively recip-
rocating the feed-carriage in the intervals be-
tween the travel of the loading mechanism,

substantially as described.
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18. In a gun, a means for rotating a feed-
cylinder with a step-by-step feed consisting
of a cam-slotted feed-controller provided with
a series of longitudinal parallel grooves, and
a like series of spiral grooves each connecting
the longitudinal grooves in pairs and tapered
from one groove to the other to form the
intermediate shoulders at the point where
said spiral grooves open into the longitudinal
grooves, substantially as described.

19. Inagun,the combination with a breech,
a reciprocating breech-block, and a loading
mechanism, of a revoluble chambered feed-
cylinder provided in each of its chambers with
alongitudinal groove, an extractor carried by
theloading mechanism and disposed to trave!
successively in the grooves of the feed-cylin-
der chambers, and means for intermittently
rotating the feed-cylinder in the interval be-
tween the reciprocating play of the loading
mechanism and the extractor thereon, sub-
stantially as described.

20. Inagun, the combination with a breech,
and a movable breech-block, of a reciprocat-
ing loading-carriage, a revoluble chambered
feed-cylinderprovided in each of its chambers
with a longitudinal groove, a pusher support-
ed on said loading-carriage and arranged to
travelin the groove of the feed-cylinder cham-
ber on the forward movement of the loading-

19

carriage to introduce the chaige from said
feed-cylinder into the breech, means for posi-
tively reciprocating the loading-carriage dur-
ingthe periods of rest of the feed-cylinder, and
anintermittent feed mechanism connected op-
eratively with said feed-cylinder to rotate the
latter during the rearward movement of the
loading-carriage, substantially as described.

21. Inagun,the combination with a breech
and a movable breech-block, of a reciproca-
tory loading-carriage, an extractor mounted
on said carriage to travel therewith, a master-
gear, and coacting cam and gear devices be-
tween the master-gear and said loading-ear-
riage, said devices arranged to snccessively
actuate said carriage, substantially as de-
seribed.

22. Inagun,thecombination with abreech,
and a movable breech-block, of a reciprocat-
ing loading-carriage having means for intro-
ducing the charge into the breech, and a mas-
ter-gear meshing with a rack on said carriage
and provided with a cam arranged to retract
the carriage by a wedging action, whereby an
extractorsupported by the carriage may with-
draw the expanded shell from the breech pre-
vious to the teeth of the master-gear meshing
with a rack on said carriage, substantially as
described. , .

23. Inagun,the combination with a breech,
and a movable breech-block, of a reciprocat-
ing loading - carriage having a rack and a
notched bed, an extractor supported on said
bed, and a master-gear meshing with the rack
and having an eccentric rib arranged to im-
pinge against the notched bed for retracting
the carriage previous to engagement of the
gear-teeth with said rack, substantially as de-
seribed.

24. Inagun, the combination with a breech,
and a movable breech-block, of a reciprocat-
ing carriage provided with a rack, a post hav-
ing a bed and fixed to the carriage to travel
therewith, a firing-bolt mounted on said bed
to move independently of the travel of the
carriage, an extractor also carried by the bed
to engage with the shell in‘the breech, and a
master-gear meshing with the rack of the car-
riage and having a cam-rib to ride against
the bed and engage a notch thereon, substan-
tially as described.

25. In a gun, a loading-carriage, a master-
gear, coacting cam devices between the mas-
ter-gear and the carriage to actuate the latter
for one period of its travel, and gear-teeth
between said earriage and master-gear to pro-
pel the carriage on the disengagement of the
cam deviees, in combination with an ammu-
nition-feed mechanism, a breech-block, and a
firing mechanism, substantially as described.

26. Inagun,the combination with a breech,
and a loading mechanism, of a chambered
feed-cylinder mounted in eccentric relation
to the breech, an. oscillating feeder hung on
a horizontal axis above the feed-cylinder for
depositing ammunition charges in the cham-
ber of said feed-cylinder, and means actu-
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ated by the loading mechanism for rocking
said feeder during the periods of rest of the
feed-cylinder, substantially as described.

27. Ina gun, the combination with a breech,
and a loading mechanism; of a chambered
feed-cylinder mounted for rotation in eccen-
tric relation to said breech, an oscillating
feeder hiing on a horizontal axis above the
feed-cylinder and arranged to deposit ammu-
nition charges in the feed-cylinder chambers,
a feed-chute above said feeder, and means

... .operatively connected to the.feeder and ac:
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tuated by the loading mechanism to rock the
feeder during the periods of rest of the feed-
cylinder, substantially as described.

28. Ina gun, the combination with a breech,
of a loading-carriage, a chambered feed-cyl-
inder mounted in eccentric relation to the
breech, an intermittent feed mechanism con-
nected with the feed-cylinder and operated
independently of the loading-carriage, an
oscillating feeder hung on a horizontal axis
above the feed-cylinder, and actuating de-

vices connected with the feeder and with the

loading-carriage, substantially as described.

29. Ina gun, the combination with a breech,
and a loading-carriage, of a chambered feed-
cylinder mounted in eccentric relation to the
breech for rotation on a horizontal axis, an
oscillating feeder hung above and to one side
of the vertical plane of the magazine-axis, an
intermittent feed mechanism for said feed-
cylinder, a.cam-track movable with the load-
ing-carriage, and connections between said
cam-track and the oscillating feeder, substan-
tially as described. \

30. Inagun,thecombination withabreech,
and a loading-carriage, of an inclined cam-
rod supported on the carriage to travel in a
rectilinear path therewith, a chambered feed-
cylinder in eccentric relation to the breech,
an oscillating feeder hung on a horizontal
axis above said feed-cylinder and provided
with a.erank-arm, and an operative connec-
tion between the arm of said feeder and the
inclined track-rod on said loading-carriage,
substantially as described.

31. Inagun,the combination with a breech,
and a loading-carriage, of a chambered feed-
cylinder in eccentric relation to said breech,
afeed-chute above the feed-cylinder, afeeder
below the feed-chute and mounted on a hori-
zontal axis above the feed-cylinder for vibra-
tion in a vertical plane to present a recepta-
cle to the chute and to the chambers of said
feed-cylinder as the latter is rotated with a
step-by-step motion, means actuated by the
loading-carriage to rock the feeder during the
periods of rest of the feed-cylinder, and an
intermittent feed mechanism operating inde-
pendently of the loading-carriage and the
feeder to turn the feed-cylinder on its axis,
for the purpose described, substantially as de-
seribed.

32. In a gun, the combination with a load-
ing-carriage having mounted thereon a firing-
bolt adapted to be set on the movement of
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the carriage to its loading position, a breech:-
block, and a breecli-block-adjusting mechan-
ism, of a firing mechanism including a sear,
and coacting cam devices between the breech-
block-adjusting mechanism and the firing
mechanism to actuate the latter and retract
the sear from the path of the firing-bolt, sub-
stantially as described.

33. Inagun, thecombination with a breech,
of a breech-block carrying a firing-pin, a
breech-block-adjusting mechanism arranged

to.open. and close the breech-block, alcading-..

carriage equipped with a firing-bolt, a firing
mechanism having a sear in the path of the
firing-bolt to automatically set the latter on

the advancement of the loading-carriage,and

coacting ecam devices between the breech-
block adjuster and the firing mechanism to
automatically release the firing-bolt, substan-
tially as described.

34. Inagun, the combination with a breech,
and a breech-block carryinga firing-pin, of a
breech-block-adjusting mechanism provided

with a cam, a loading-carriage having a fir- -

ing-bolt, a sear disposed in the path of said
firing-bolt to antomatically set the latter on
the advancement of the carriage, a cam-plate
connected operatively with the sear and ar-
ranged to ride upon the cam of the breech-
block-adjusting mechanism, and means for
moving said cam-plate with relation to the
cam, substantially as described.

35. In a gun, the combination of a breech-
block, abreech-block-adjusting mechanism, a
loading carriage supporting a carrying-plate,
a firing mechanism including a sear, and co-
acting cam devices between the breech-block-
adjusting mechanism and the firing mechan-
ism, one element of said cam device being
operable antomatically by the breech-block-
adjusting mechanism, and another element
of the cam device adapted to be adjusted
manually, the automatic or manual move-
ment of said devices serving to release the
firing-bolt, substantially as described.

36, Inagun,thecombination with a breech,
of a movable breech-block carrying a firing-
pin,aloading-carriage equipped with a firing-

70

75

8

85

90

95

ICO

105

110

115

bolt disposed in the plane of said firing-pin, -

a rock-shaft disposed out of the path of the
loading - carriage, a sear connected opera-
tively with the rock-shaft and adapted to be
deflected thereby from the path of the firing-
bolt, a cam-slotted plate with which said rock-
shaft is connected for operation thereby, and
means substantially as described for moving
the cam-slotted plate to retract the sear from
the path of the firing-bolt, substantially as set
forth.

37. Inagun, the combination with a breech,
of a movable breech-block carrying a firing-

pin, a loading-carriage equipped with a firing-

bolt disposed in the plane of said pin, a sear
normally interposed in the path of the firing-
bolt, a cam-plate actively connected through
intermediate connections with said sear, and
abreech-block adjusteroperatively connected

120

130




I0

5

20

25

30

40

45

5a

55

6o

03

646,595 ’ 21

with the breech-Dblock and provided with
means for moving the cam-plate to retract
the sear from the path of the firing-bolt, sub-
stantially as deseribed.

38, Inagun, the combination with a breech,
of a movable breech-block carrying a firing-
pin, a loading-carriage equipped with a firing-
bolt disposed in the plane of the firing-pin, a
breech-block adjuster connected operatively
with the breech-block and provided with
means for releasing a firing miechanism, and
a firing mechanism having one element there-
of disposed in the path of the releasing de-

vice on the breech-block adjuster and an-

other element in the path of the firing-bolt
on the loading-carriage, whereby the breech-
block adjuster may actuate the firing mech-
anism_to retract the sear from engagement
with the firing-bolt subséquent to the closure
of the breech-block by said adjuster, substan-
tially as deseribed. ) :

39. Inagun, the combination with a breech,
of a movable breech-block carrying a firing-
pin, a loading-carriage equipped with the fir-
ing-bolt, a breech-block adjuster operatively
connected with the breech-block and provided
with a cam-lug, and a firing mechanism in-
cluding the connected sear and cam-plate,
said cam-plate being arranged to ride upon
the cam-lug of the breech-block adjuster, and
said sear being disposed in the path of the
firing-bolt, the whole arranged and combined
for service, substantially as described, and
for the purpose set forth. '

40. Inagun,the combination with a breech,
of a movable breech-block carrying a firing-
pin, a loading-carriage equipped with a firin g-
bolt disposed in the plane of said firing-pin,
abreech-block adjuster connected operatively
with the breech-block and having a cam-lug,
arock-shaftlying outof the path of the firing-
bolt, a sear connected with said rock-shaft to
be retracted thereby from the firing-bolt, and
a cam-plate connected with the rock-shaft
and disposed in the path of the cam-lug of the
breech-block adjuster, substantially as de-
scribed.

41. Inagun, thecombination withabreech,
of a movable breech-block carrying a firing-
pin, a loading-carriage equipped with a fir-
ing-bolt, a sear disposed in the path of the
firing-bolt, a cam-plate with intermediate con-
nections to said sear, a cam-lug in the path
of the cam-plate for moving the latter to re-
tract the sear from the path of the firing-bolt,
and means for imparting rectilinear move-
ment to the cam-plate to ride upon the cam-
lug, substantially as described.

42. Inagun, thecombination with abreech,
of a movable breech-block carrying the firing-
pin, a loading-carriage equipped with the fir-
ing-bols, a sear in the path of said firing-bolt,
a carrier-plate mounted for rectilinear move-
ment with relation to the breech-block, a cam-

plate supported by the carrier-plate and con-.

nected through intermediate devices with said

sear, means in the path of the cam-plate to
actuate the latter on the movement of the
carrier-plate to retract the sear from the path
of the firing-bolt, and manually-operated de-
viees for moving the carrier-plate, substan-
tially as described.

43. Inagun, the combination with abreech,
of a movablebreech-block, a breech-block ad-
juster for opening and closing the breech-
block, a firing-bolt, a sear, a yieldable cam-
plate connected with said sear, a cam on the
breech-block adjuster and disposed in the
path of the cam-plate, and means for moving

.the cam-plate, whereby the sear may be re-

tracted from the path of the firing-bolt either
automatically or manually, substantially as
deseribed. »

44, Inagun, the combination with a breech,
of a movable breech-block carrying a firing-
pin, & loading-carriage equipped with a fir-
ing-bolt,asear,a cam-plate connected through
intermediate devices with said sear, a carrier-
plate on which the cam-plate is mounted, a
lanyard-rod connected with the earrier-plate
for imparting reciprocating play thereto, and
means in the path of the cam-plate forlifting
the latter to retract the sear from the firing-
bolt, substantially as described.

45. Inagun, thecombination with a breech,
of a grooved breech-block carrying a firing-
bolt, gnides engaging with said grooved block
to direct the latter to rectilinear movement
in a path across the breech, an oscillating
adjuster mounted on the breech and hav-
ing cam-slotted connections with the breech-
bloek, a loading mechanism equipped with a
firing-bolt disposed in alinementof the firing-
pin with said breech-block, and a firing mech-
anism to engage with the firing-bolt on the
advancement of the carriage and adapted to
release said firing-bolt, for the purpose de-
seribed, substantially as described.

46. Tnagun, the combination with a breech,

~of a movable breech-block carrying a firing-

pin, a loading-carriage equipped with a firing-

bols, a sear in the path of said firing-bolt, a

reciprocating carrier-plate, a cam-plate hung
to said carrier-plate to travel therewith and
capable of independent movement thereon,
operative connections between the cam-plate
and the sear, means for moving the cam-plate
independently of the play of the carrier-plate,
and manually-operated devices connected
with said carrier-plate for moving the latter
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relatively to the breech-block, substantially -

as described. i

47. Inagun, the combination with s breech,
of a movable breech-block carrying a firing-
pin, a firing-bolt, a sear disposed in the path
of the firing-bolt, a rock-shaft connected with
the sear, a carrier-plate mounted for move-
ment across the plane of the rock-shaft, a
cam-plate hung on the carrier-plate to travel
therewith and connected with the rock-shaft,

.means in the path of the cam-plate to move

the latter and the rock-shaft on the recipro-
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cation of the carrier-plate, and manually-op-
erated devices for reciprocating the carrier-
plate, substanitially as described.

48, Inagun,thecombination with abreech,
of a movable breech-block carrying a firing-
pin, a firing-bolt lying in the line of the firing-
pin, a carrier-plate supportinga cam-plate, a
rock-shaft linked to the cam-plate and to a
sear which lies in the path of the firing-bolt,
andalanyard-red having cam-slotted connec-
tions with the carrier-plate, substantially as
described.-

49. Inagun, thecombination with a breech,
of a movable breech-block earrying a firing-
pin, a firing-bolt disposed in alinement with
the firing-pin, a sear in the path of said firing-
bolt, a reciprocating plate having means op-
eratively connected with the sear to retract
the latter from the path of the firing-bolt sub-
gsequent to the closure of the breech-block,
and alanyard-rod-having cam-slotted connec-
tions with the carrier-plate, substantially as
described.

50. Inagun,thecombination witha breech,
of a movable breech-block carrying a firing-
pin, a firing-bolt disposed in line with said
firing - pin on - the closure of the breech, a
breech-block adjuster connected operatively
with said breech-block and provided with a
cam-lug, a firing mechanism inclnding a cam-
plate and a sear connected operatively to-
gether, said cam-plate alined in the path of
the cam-lug on the breech-block adjuster,and
the sear disposed in the path of the firing-
bolt, means for manually moving the cam-
plate with relation to the cam-lug on the
breech-block adjuster, and a locking device
torestrain the manually-operated means from
influencing the position of the cam-plate and
to advance said cam -plate into the path of
the cam-lug on the breech-block adjuster for
operation automatically thereby subsequent
to the closure of the breech-block by said ad-
juster, substantially as deseribed.

51. Inagun,thecombination witha breech,

“of a breech-block carrying a firing- pin, a
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breech-block adjuster connected with said
breech-block and provided with a cam-lug, a
rock-shaft, a firing-bolt out of the path of the
said rock-shaft and in alinement with the fir-
ing-pin on the closure of the breech, a sear
disposed in the path of the firing-bolt and
connected with the rock-shaft, a carrier-plate
mounted for movementrelatively fo the cam-
lug on the breech-block adjuster, a cam-plate
on the earrier-plate and connected with the
rock-shaft, and a lanyard-rod counected ap-

. eratively with the carrier-plate, substantially
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as described. ,
52. Inagun, the combination withabreech,
of a breech-block earrying a firing-pin, a fir-
ing-bolt in alinement with said firing-pin on
the closure of the breech-block, a rock-shaft,
a sear lying in the path of thefiring-bolt and

connected with said rock -shaft, a breech-

block adjuster having a cam-lug, a carrier-
plate mounted for rectilinear reciprocating

2 646,595

play across the 1ock-shaft, a cam-plate hung
on the carrier-plate and disposed in the path
of the cam-lug of the breech-block adjuster,
a lanyard - rod connected with the carrier-
plate to reciprocate the latter, and a locking

device associated with the lanyard-rod tolock

said rod and the carrier-plate against move-
ment and to interpose the eam-plate in the
path of the cam-lug on said breech-block
for operation automatically thereby, substan-
tially as described.

53. Inagun, the combination with a breech,
of a movable breech-block ecarrying a firing-
pin, a firing-bolt in line with said firing-pin
on the closure of the breech-block, a sear in
the path of the firing-bolt, a rock-shaft con-
nected with the sear, a pivoted cam-plate
having cam-slotted connections with the rock-
shaft, and a breech-block adjuster provided
with a ecam-lng arranged to ride against the
cam-plate to retract the sear automatically
from the path of the firing-bolt, substantially
as desecribed. .

54. Inagun, the combination witha breech,
of a breech-block carrying a firing-pin, a fir-
ing-bolt arranged to act upon the firing-pin,
a breech-block adjuster provided with a cam-
lug, a carrier-plate mounted for movement
with relation to said cam-lag of the breech-
block adjuster, a ecam-plate hung on the car-
rier-plate for movement therewith and ar-
ranged to ride upon said cam-lug, a sear con-
nected operatively with said cam-plate, a lan-
yvard-rod having cam-slotted connection with
the carrier-plate for positively reciprocating
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the latter, and a spring to normally position

the carrier-plate for the cam-plate thereof to
be out of the path of the cam-lug on said
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breech-block adjuster, substantially as de-

scribed.

55. Inagun, the combination with a breech,
and a movable breech-block carrying a firing-
pin, of a firing-bolt, a searin the path of said
firing-bolt, a rock-shaft linked to said sear, a
carrier-plate mounted for movement across
the plane of the rock-shaft, a breech-block
adjuster provided with a cam-lug, a cam-
plate hung on the carrier-plate and having
cam-slotted and link connections with the

rock-shaft, a lanyard-rod having cam-slotted

connections with the ecarrier - plate to posi-
tively reciprocate the latter, a spring to nor-
mally position the carrier-plate for the cam-
plate to lie out of the path of the cam-lugon
said breech-block adjuster, and a locking-le-
ver arranged to engage with a detent and to
confine the lanyard-rod against mevement
and to position the carrier-plate for its cam-
plate to lie in the path of the cam-lug of said
breech - block adjuster, substantially as de-
scribed. .

56. In a gun, the combination with a mas-
ter-gear arranged to control the loading and
firing mechanisms, of a power-shaft, a revers-
ing mechanism in operative relation to the
master-gear shaft and embracing two trains
of oppositely -movable mutilated gears ar-
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ranged to alternately rotate the master-gear
positivelyin opposite directions, and a cluteh-
controlled shaft for driving the two trains of
gears, substantially as described.

57. In a gun, the combination with a mas-
ter-gear for operating the loading and extract-
ing mechanisms, and a power-shaft, of a re-
versing driving mechanism in active relation
to the master-gear shaft and including two
trains of mutilated gears, means for simul-
taneously driving adjacent members of the
trains simultaneously in opposite directions,
and cluteh mechanism connected operativel y
with the gear-driving devices, substantially
as desecribed.

58. In a gun, the combination with a mas- |

ter-gear for operating theloading and extract-
ing mechanisms, and a power-shaft, of a re-
versible driving mechanism between said
power-shaft and the master-gear and includ-
ing acounter-shaft driven by the power-shaft,
and two trains of mutilated gears driven by
the counter-shaft and arranged to rotate the
master-gear alternately in opposite directions,
substantially as deseribed.

59. In a gun, the combination with a mas-
ter-gear for operating theloadingand extract-

. ing mechanisms, and a power-shaft, of a re-
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versibledriving mechanism between said mas-
ter-gear and the power-shaft, and including
a counter-shaft and two series of mutilated
gears, certain_ members of both gear-trains
being fast with the master-gear shaft and
other members of said gear-trains being con-
tinunously driven in opposite directions by the
counter-shaft and arranged to alternately ac-
tuate the driven gear members in opposite
directions, substantially as deseribed.

60. In a gun, the combination with a mas-
ter-gearforoperating the loading and extract-
ing mechanisms, and a power-shaft, of a re-
versible driving mechanism ineluding two
trains of mutilated gears comprising mem-
bersfast with the master-gear shaft. and other
membersdriven in opposite directions by said
power-shaft, whereby the master-gear is ro-
tated positively in opposite directions alter-
nately, substantially as described.

61. In a gun, the combination with a mas-
ter-gear foroperating the loading and extract-
ing mechanisms, and a power-shaft, of a re-
versible driving-gear inecluding a counter-
shaft, two trains of mutilated gears between
said counter-shaft and the master-gear shaft,
a clutch mechanism operatively arranged to
the power-shaft and the counter-shaft, and
means for controlling the clutch mechanism,
substantially as deseribed.

62. In a gun, the combination with a mas-
ter-gear for operating the loading and extract-
ing mechanisms, and a power-shaft, of a re-
versible driving-gear including a counter-
shaft, two trains of mutilated gears between
the counter-shaft and the master-gear shaft,
a clutch mechanism, and means for antomat-
ically shifting the clutch mechanism at cer-

paog
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tain periods in the rotation of the master-
gear, substantially as described.

63. In a gun, the combination with a mas-
ter-gear for operating the loading and extract-
ing mechanisms, and a power-shaft, of a re-
versible driving-gear including a counter-
shaft, and two trains of mutilated gears be-
tween the counter-shaft and the master-gear
shaft, aclutch mechanism between the power-
shaft and the counter-shaft and a shipping-
rod connected with said cluteh mechanism
and arranged in operative relation to one
gear-train, substantially as described.

64. In a gun, the combination with a mas:
ter-gear for operating the loading and extract-
ing mechanisms, and a power-shaft, of a re-
versibledriving mechanism including a coun-
ter-shaft, and two trains of mutilated gears,
a clutch mechanism, a shipping-rod connect-
ed with said cluteh mechanism and arranged
to be operated by one of said gears to auto-
matically disconnect the counter-shaft from
the power-shaft at a certain period in the ro-
tation of the master-gear, and means for
throwing the shipping-rod out of active rela-
tion to the train of mutilated gears, substan-
tially ds described.

65. In a gun, the combination with a mas-
ter-gear for operating theloadingand extract-
ing mechanisms, and a power-shaft, of a re-
versing driving-gear including a counter-
shaft, and two trains of mutilated gears, a
clateh mechanism, a shipping-rod eonnected
with said clutch and disposed in operative re-
lation to one of the gears for actuation auto-
matically thereby, and manually-operative
devices associated with the shipping-rod to
release the latter from one gear-train and to
control the clatch mechanism for its members
to remain normally in or out of gear, substan-
tially as described.

66. In a gun, the combination with a mas-
ter-gear for operating the loading and extract-
ing mechanism, and a power-shaft, of a re-
versible driving mechanisms embracing two
trains of mutilated gears, a clutch mechan-
ism, a shipping-rod connected therewith, an
adjusting-lever connected to said shipping-
rod to move the latter manually, and a setting-
lever controlled by the adjusting-lever and
arranged to release the shipping-rod from re-
straint by one of the gears, substantially as
described.

67. In a gun, the combination with a mas-
ter-gear for operating the loading and extract-
ing mechanisms, and a power-shaft, of a re-
versing driving - gear including a counter-
shaft, and two trains of gears actuated there-
by, a clutch mechanism, a spring-controlled
shipping-rod connected with the clutech and
held in active relation to one gear-train, an
adjusting-lever connected operatively with
said rod, and a setting-lever to release the
rod from the gear-train, substantially as de-
scribed.

68. Inma gun, the combination with a mas-
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‘ter-gear for operating the loading and extract-
ing mechanisms, and a power-shaft, of a re-
versible driving-gear, including a counter-
shaft, and two trains of mutilated gears, a
cluteh, a shipping-rod connected with the
cluteh and disposed in active relation to one
gear-train, a pressure-spring toimpel the rod
endwise and to hold the rod in the path of the
gear-train, and means for controlling the rod
manually, substantially as described.

69. In a gun, the combination with a mas-
ter-gear foroperating the loading and extraet-
ing mechanisms, and a power-shaft, of a re-
versible driving mechanism ineluding 4 coun-

a clutceh, ashipping-rod having a notched rear
end, a pressure-spring for said rod, a con-
trolling-lever having pawl connections with
said shipping-rod, and a setting-lever, sub-
stantially as described. - '

70, In a gun, the combination with a mas-
ter-gear foroperating theloading and extract-
ing mechanisms, and a power-shaft, of a re-
versible driving mechanismincluding a coun-
ter-shaft, and two trains of mutilated gears,
a cluteh, ashouldered shipping-rod connected
to the cluteh and disposed in active relation
tothegear-train,an adjusting-levér connected
with said rod, means for locking said lever in
either of three positions to control the ship-
ping-rod, and means for releasing said ship-
ping-rod under certain conditions, substan-
tially as described.

71. In a gun, the combination with a mas-
ter-gearforoperating theloading and extract-
ing mechanisms, and a power-shaft, of a re-
versible driving mechanismincludinga coun-
ter-shaft, and two trains of multilated gears, a
cluteh,ashipping-rod connected to the clutch,
anadjusting-lever having alipand connected
to therod, and a setting-lever disposed in ac-
tive relation to the rod and controlled by the
lip of said lever, substantially as described.

72. In a gun, the combination with a mas-
ter-gear for operating theloading and extract-
ing mechanisms, and a power-shaft, of a re-
versible driving mechanism including a coun-
ter-shaft, and two trains of mutilated gearsaec-
tuated by the counter-shaft and one gear hav-
ing a cam-lug, a clutch, a shouldered ship-
ping-rod connected to said clutch and ar-
ranged for its shoulder to lie in.the path of
the cam-lug, a spring to control the rod, and

ter-shaft; and two trains-of mutilated gears; ¢
-axis of said feed-cylinder, a feed-controller
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means for changing the position of the rod,
substantially as deseribed.

73. In a gun, the combination with a mas-
ter-gear for operating the loading and extract-
ing mechanisms, and a power-shaft, of .a re-
versible driving mechanism ineludinga coun-
ter-shaftt, and two trains of mutilated gears

operated by said counter-shaft,a clutch, means

for controlling the clutch, and an indicator
device connected operatively with the eluteh
mechanism, substantially as deseribed.

74. In a gun, the combination with a load-
ing mechanism, of a chambered feed-cylinder,
a feed-cylinder-operating carriage mounted
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to travel-in a rectilinear-path parallel to the- - .

between the carriage and feed-cylinder to ro-
tate the latter, spaced locking-plates mounted
on the carriage and engaging alternately with
said feed-cylinder as the carriage completes
its back-and-forth travel, abreech-block, and
a firing mechanism, substantially as de-
seribed. '

75. In a gun, the combination of a breech
having the longitudinal slots for the extractor
and pusher, and a vertical guideway for the
breech-block, a loading-carriage provided
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with the extractor and pusher to fit in said .

slots of the breech, a breech-block guided in
the way of the breech, means for adjusting
the breech-block, a feed-cylinder in the path
of the extractor and pusher of the loading-
carriage, and a feed-controller for said feed-
cylinder, substantially as described.
. 76. The combination with a bed, and a gun
having its breech pivoted thereon, of loading
and firing mechanisms mounted on the gun-
breech to be elevated or depressed therewith,
a power-shaft mounted on the bed in aline-
ment with the pivotal supportof the gun, and
a reversible driving mechanism actuated by
said power-shaft and connected with the load-
ing mechanism to normally maintain an op-
erativerelation thereto under alladjustments
of the gun, substantially as described.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

FREDERICK W. BROOKS.

Witnesses:
BENJAMIN VAN PRUNGH,
J. M. REED.
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