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B B.pphaa.tlon ﬁled Aprll 17, 1899 Eaelial No, 713,388.

(No model.)

To all whoni it may concern:
Beit known thatl, FREDERICK W. BROOKS,

- acitizenofthe Umted States,residing at \fVest
- Superior, in the county of Douwlas and State

IO

£5

of Wisconsin, have invented new and use-

ful Or dnanee,of which the followmw isa spem-—
fication.

| My invention relates to 1mp10vements in
- cannon, which may be embodied in guns of

small cahber especially designed for rapid

| ﬁunﬂ' of fixed ammunition or in 01(111&1109 of

lelatlvely~1a,1 ge caliber adapted to the use of
fixed ammunition or separate cha,rﬂ'ea of the
exploswe and projectile. |

The primary object of the present inven-

~tion is to produce ordnance which may be

20

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 a,utomatlcally by
power, and thus only require the gun 130 be

 sighted by the attendant.

25

- 1ng the firing-bolt.

According to myinvention the chm ge, UsSu- |
ally of ﬁxed ammunition, is fed automatic-’

ally to a reciprocating 103(11110-03,111& oe hav-
Said 1oadmtr carriage is

advanced to introduce the chaw‘e into the

- gun-breech and simultaneously set the firing-

- bolt for action, and then the breech- block is

30

moved to clase the gun-breech and bring the
iring-pin which is carried by the breech-

~ block into alinement with the set firin o-bolt.

35

‘This bolt may be 1eleased either manually or
‘automatically to impel the f]
the fi
~ to explode the charge.
now reversed and opened the extractor on

ring-bolt against

. the loading-carriage grips the shell of the ex-

40

45

carriage with anothel
The advaucement and Ietraemou of the ]oad- |

ploded eh&rﬂ'e SELId carriage is retracted to
move the shell out of the breeeh and finally

the shell is discharged previous to loading the
ammunition. charge,

ing-carriage with the firing-bolt and extractor
1s eff ected automatlcallv by a master-gear

adapted to be turned first in one dlreetwn
and then in the 0pp051te direction, and with
sald master-gear is associated a reversing
cluteh and duvmn* mechanism adapted to
be driven eontmuous}y in either.direction by
hand or by power for giving the necessary ro-
tation to said mastel -gear.

Sald reversing

ring-pin, and thereby act on the primer
The breech-block is

—

‘ clutc,h and driving meohambm may be Sald
briefly, to embody a power-shaft, a countel-

shaft carrying clutch devices, £Wo sets of mu-
tilated gears adapted to be d11ven continu-

55

ously in opposite directions by said counter- -

shaft, a shipping-rod connected with the
elutch devices and controlled under certain
conditions by acamonone of said gears, means
for manually adjusting the shipping-rod, and

6o

setting devices which are associated wﬂzh the .

&hlppll’] g-rod, and the adjusting means whleh
controls the clutch mechamsm
With the loading-carriage is combined a

revoluble feed- eylmdel adapted to supply the

ammunition charge to said carriage and the
breech, said feed- -eylinder being Iotated with

a step- by step feed to present the ammuni-
tion charges successively in alinement with

sald bleech Said feed-cylinder is actuated
at proper intervals by a secondary carriage,

which will hereinafter be termed a * feed-

eylinder-operating carriage,” that is adapted
| to be actuated fmm the nmstel -gear alter-
nately with the loading-carriage, and said.
| feed-cylinder-operating carriage is equipped -

with devices that operate to lock the feed-

75

cylinder against rotation on its axis daring

the perlods of loadmg and e‘ttlactmﬂ the
charge.

The charges of fixed ammunition in quick-
firing and maclnne guns are supplied one at a

tlme to the feed- eyhndel by an oscillating
feeder which is rocked in the intervals beu

‘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 wmkmﬂ' at high speed.

- My mvennon also contempldtes the em-
ployment of a vertically - movable breech-

30

85

90

block and means for automatically adj usting .-

the same during the periods of loading. and,
extracting the ammunition charges.
‘breech- bloek 18 constructed to force the am-

place in the
breech,and it carriesthe firing-pin,whichisar-

Said

munition charge tightly to its

05

ra,nﬂ'ed to be alined with the firing-bolton the

Ioa,dmﬂ'-carua,ﬂ'e
sleeve that is driven fwm the ma,ster-n*ea,r to

ammunition chargeshall have been ex loded,
ald ring or sleeve serving also to 1owe1*--~the

With the breech- block is
‘combined an admsbma and locking ring or

100

raise the breech-block after the shell of the
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IO

20

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 ordertolock 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 auntomatically or by
hand underdifferent conditions in the service
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 reciprocatingand pivotal play, said cam-
‘plate being adapted for engagement with the

cam-lug on the sleeve orring which controls
the breech-block. The cam- pl&te 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 eonnectlon with said recipro-
cating carrier-plate. "This operating-rod 18
controlled by a spring and is adapted to be
locked in a retracted position by alever when

‘the firing mechanlsm is actuated antomat-
- 1cally.

The invention f urther consistsin the novel
combination of instrumentalities and in the

~ construction, arrangement, and adaptation

35

- tion, I haveillustrated the prefel red embodi-

of the various parts for service, as will be
hereinafter more fully described and claimed.
To enable others to understand the inven-

ment thereof in the accompanying drawings,
forming a part of this speclﬁcatlon and 1n

) Whlch-—— |
40

Figurelis aside ele\mtlon of my improved
01dnanee with the muzzle broken away and
illustrating the reversing clutch - driving
mechanism adjusted to automatlcally load
fire, and extract the ammunition charge.

Fig. 2 is'a plan view of the ordnance repre-'

sented by FKig. 1, showing the top of the cas-

~ ing removed and the gun partiy broken away,

o

55

- of the breech-block.

60

line 3 3 of Fig. 5
shown in its advanced position and the fir-

the loading-carriage which supports the fir-
ing-bolt and extractor being shown in the re-
tlacted positions ready to engage with the
ammunition charge in the feed-cylinder pre-

vious to foreing said charge into the gun-
breech. Iig. 3 is a horizontal sectional plan

view on the plane indicated by the dotted
, the loading-carriage being

ing-bolt retracted and set in a position to be
1eleased for actuation against the firing-pin

Fig. 4 is a Vertlc_al sec-
tional elevation taken 101] gitudinally through

- the ordnance on the plane indicated by the

- dotted line 4 4 of Fig. 2.

longitudinal section on the plane indicated

by the dotted line 5 5 of Ifig. 8, the several |

working elements of the or dnance being rep-
resented in corresponding positions in both
IFigs. 3and 5.  Figs. 6, 7, and 8 are vertical

cated by the dotted line 9 9 on Fig. 2.

Fig. 51s a vertical

deta,ll 10110'1(311(1111::11 SGCLIOHE‘Ll views illastrat-
ing the several positions of the Joading and
foed- -cylinder-operating carriages in relatlon
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 ammummon charge into

the breech, Fw‘ 7 illustrating the breeeh—'

I

75

block 1n 1ts_ lowered position Subsequent to

theintroduection of the chargeinto the breech

and with the firing-bolt retracted, so as to be
under the influence of its impelling-springs,
and Fig. 8 illustrating the breech-block in

80 -_

its raised position and “with the extractor en- .
ogaged with the shell of the exploded charge

previous to retracting said shell from the

breech and placing the shell in position witn-

in the chamber of the revoluble magazine.

Fig.9 is a vertical longitudinal section atone

51de of the axis of the ocun and taken through

the revoluble feed- eylmdel and 1ts osclllat-
ing feeder, also showing a part of the firing
mechanism, the plane of section being indi-

90

Fig. -

10 is a vertical transverse sectlonal elevatwu A

through the master-gear and the revoluble

feed- eyhndel with the parts associated there-

with, the plane of section being indicated by
the dotted line 10 10 on FKig. 9.
a sectional side elevation of the reversing

-clutch driving mechanism, showing the lat- |

.
Fig. 11is

ter adjusted to load the gun by power, the

plane of the section bemﬂ' indicated by the

100

dotted line 11 11 on Fig. 2 looking in the di- -

rection indicated by the arrow. Fw' 12 1s a

sectional side elevation similarto Fig. 11, but

showing thereversingclutch-driving mechan-

ism acting on the cluten-shipping rod to au-
tomatmally throw the gearing out of oper-

ative relation to the powe1-shafb whereby
the firing mechanism may be controlled by
hand a,fter the ammunition ¢harge shall have

been loaded into the breech and the firing-bolt
set in its operative relation to the firing-pin.

f05.'

[10

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 carriage being adapt-

115

ed for operation by the master - gear and

equipped with a feed device thatengages with
the cam-slotted sleeve on the shatt 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 ﬁrmﬂ“-bolta,ndtheshell- -
Fig. 1518& detallpelspectwewew o

extmctm
of the revoluble feed-cylinder, its shatt, and
the cam-slotted feed-cylinder removed from
the housing or casing of the gun.

showing the relation of the breech-block and
the ring or sleeve which controls said breech-
block, the block being representedin itsraised
p031t10n Fig. 17 is a view similar to Ifig. 16,
but showing the parts in their reversed posi-

tions to fir m]y force the breech-block to its
seat in the gun-br eech after the ammunition

120

125

_ Fig. 16 is
a detail rear elevation of the gun-breech,

130




10

15

20

~anisin adapted to be operated automatically
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charge shall have been placed therein. Tig. |

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 connec-
tion with the cam-plate of the firing mechan-
Ism. Iig. 19 is a detail perspective view of

the breech-blockremoved from the cun-breech |
Figs. 20, 21, and 22

and the ring or sleeve.
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. 23isan 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-

- by the cam-lag on the ring or sleeve of the

gun-breech, whereby the firing-bolt may be
released automatically to explode the ammu-
nition charge. Tig. 24 is a view similar to

Fig. 23, representing the firing mechanism

~adapted for operation by hand, the cam-slot-

30
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‘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 detall 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
18 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.

1s 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

~construetion 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 1n 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

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

Fig. 28

shown by Figs. 1 to 3, inclusive; but said
housing may be varied in material respects
within the province of a skilled constructor.
T'he housing forms a chamber adapted to con-
tain and conceal nearly all of the working

elements except the I'eversing;cluteh-drivmg _
mechanism. that is disposed on the outside -

75

of the housing and the gun, as clearly shown
by Kigs. 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

ob 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 memhers of the shell - extractor. The

breech is furthermore provided in its lower

side with a parallel groove 37, the length of

whichis equal to that of the extractor-grooves
previously described, and this lower groove

carriage, by which the ammunition charge is

introduced into the breech. The gun-breech

34 1s furthermore provided with a vertical
guideway 38, (indicated by dotted lines in
Kigs. 16 and 17,) and this vertical guideway

posite extractor-grooves 36 36>,
T'he breech-block 39 is fitted snugly in the

‘vertical guideway 38 of the breech, and said

blockisadapted to reciprocatein a vertical di-
rection and across the bore of the gun-breech.
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 with relation
tothegun-bore. Asshown by Fig. 19, theup-
perend of the breech-block isreduced in thick-

ness toformthe 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-block is
lowered to position across the bore, as will
hereinafter appear.
furthermore provided ata point intermediate
1ts length with a transverse socket or open-

ing 44, in - which is contained the spring-
“pressed firing -pin 45.
mounted in the breech-block to travel there-
with; but the pin iscapable of a limited end-
wise movement in the breech-block trans-

This firing - pin is

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

£
0

"T'he breech -block is
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breech are provided the longitudinal grooves

o

37 receives the pusher-arm on the loading-

95

{18 in a plane between the diametrically-op-
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the gun-breech previous to lowering the

breech-block. ] ee
block, which lies next to the ammunition

The inner face of the breech-
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- charge, is f01 med with a beveled or curved | ingsleeveorringand theieelpmca,tmﬂ'bleeeh-
- p01t1011 46, (see Tigs. 4 to 8, inclusive,) and
after the ammunition eharﬂ'e shall have been
introduced into the breech the block 39 is

-~ proved gun is the revoluble breech-block-ad-
juster ring or sleeve 47, which is fitted to the |

: . : ' 646,595

lowered for its beveled face 46 to impinge
against the butt-end of the charge, whereby
the lowering of the breech-block forees the

charge with a wedging action firmly into the
Pbreech 3-.1: as or aphlcally represented by Figs.

5 and 7.
One of the 1mp01 tant elements of my im-

 breech. 34 and is connected operatively with

‘15 the master-gear to be moved or turned posi-
- tively thereby, and this ring or sleeve serves

the important purpose of adjusting the

“breech-block in a vertical direction across the

20

35

the ﬁrmﬂ'
shown more clearly by the detail view Fig.

bore of the gun, of locking the breech-block

o firmly in its lowered positionsubsequently to
 the introduction of the ammunition, and of
operating in connection with the cam plate of

the firing mechanism that sets and releases
bolt. This ring or sleeve 47 is

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 S_IHCIHSIVG 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.

n. The ring or sleeve 1is
provided with a wide radial slot 49 and with
a narrow slot 50, the two slots being contigu-

-~ ous and in ecommunication, 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,

. ‘wherebytheringisadapted toimpinge against

~ the curved edges 43 at the upper end of the

<o
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breech-block and confine said breech-block

firmly to its seat when lowered across the bore
~of the gun-breech 34.
furthermore provided with a curved arm. 51,

The ring or sleeve is

which is fast with the sleeve.to rock or tum

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-block. 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-

60

neetmﬂ'-ﬁnﬂ'er 42 on the breech-block. The

1r 1(:1:1011 roller 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 afiords a positive

bloek and the la,ttel is thus adapted to be
r alsed 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-

ter-gear 58, and at the ends of th1s gear-seg-

| ment the sleeve or ring is for med Wlth a lurr |

56, arranged to eoacb with smnlar luﬂ*s On

the mastel gear, as will presently appear, in
order to posltmn the ring or sleeve for en---- —
gagement of its gear-seg ment 56 with the mas-

tet' gear in a manner to avoid stri 1pp1nn' the

70

.seﬂment 56, the teeth of which are ar ranﬂ'ed o
' to mesh W1th one series of teeth on the mas-

75
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teeth particularly when the gun is working

at 1110']1 speed. Saldringor bleeve is furthel-
nore plowded on its eyhndueal surface and

contiguous to the bevel gear-segment with
| a cam-lug 57, which protrudes a

a sufficient

distance. beyond the surface of the sleeve
and the segment for engagement with the

“cam-plate of the firing mechamsm

The master-gear 58 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 pmnt intermediate thelength thereot.
master-gear is disposed at one side of the axis
of the gun, and it lies contiguous to the ring
or sleeve 47 for enﬂ'a,frement with the bevel
gear-segment 56 thereof

inder - operating carriage, and the ring or

sleeve for the breech- bloek at proper mtm-_

This

The master-gear
actuates the loading-carriage, the feed- cyl- |

90
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vals, and to this end said master-gear 18 pe-

several series of gear-segments, all as repre-

.eullarly fashioned.or constructed wﬂsh three

sented more elearly by Figs. 20_ to 22, inclu- .

sive, The shaft 59, which carries the mas-

ter-gear, 18 adapted to protrude beyond the

housmn‘ or main frame 33 a sufficient dis-
tance for the reception of two mutilated gears
forming parts of the train of oppositely- rotat—

ing gears by which the shatt 59 and the mas-
ter-gear 58 may be driven in opposite direc--

1310118 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 crank
by WhIGh the shaft 59 of the mastel-ﬂ‘ea,r may
be rotated directly in the event of injury to
the reversing clutch -driving mechanism.
For the Opemmon of the loadmn'- arriage the

master-gear 58 1s provided w1th a peupheral-
series of teeth 61, forming a segment which’

105
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is adapted to mesh with a “rack on said load- o

ing-carriage, and said gear 593 is furthermore

prowded with a segmental flange 62, forming

the abrupt shoulders 63 64, 'ﬁhl(}h are dls-'- |

posed at opposite ends of the segment 61 and
serve to engage with lugs on the loading-car-
riage in orde1 to position said carriage for

the engagement .of the segment 61 w1th the
carriage-rack and to avoid stmpmnﬂ' the gear-
teeth. The master-gear is furthermore pro-
vided on its face which lies contiguous to the

125

Igo

loading - carriage with an eccentric or cam
rib 65, (see Flg 20,) which is arranged toen-

mechamcal connection between the oscllla,t- | gage W1Lh a part of the loading-carriage 1?01




viving a start thereto in the baclkward or rear- |

- ward direction from the gun-breech, so that
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~onthesleeveorring47.
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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
a gear-segment 66, said segment being located
on the opposite 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 hasa 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 61as
compared with the teeth forming the segment
00, 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 1s 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 68 69,

which are arranged to coact with thelugs 563

master-gear in one direction the shoulder 68
of 1ts 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

.40

- proper distance for adjusting the breech- .

45

- 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

block in 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-

- 55
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biguous 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. |

T'he loading-carriage 72 is represented in
detail by I'ig. 14, and it is shown in several

other figures of the drawings, notably Figs. 4

| post 75, and on the up
a horizontal bed 76. The bed and post may.

Inthe rotation of the

103, tnelusive. Thisloading-carriage is cast

or. otherwise formed, preferably, of a single

piece of metal, although the detailed con-

struction 1s 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-

75

gaged by the shoulders 63 64 on the master- -

gear for the purpose of moving the carriage

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
per end of this post is

80

be cast in a single piece, and the post may

have a foot-plate by which it is fixed firmly

to the carriage in proper alinement with the

bore of the gun. 1In 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,

i and in one position of the master-gear the
segment 61 thereof is free from engagement

with the rack 73 on theloading-carriage. Be-
o b

90

fore the master-gear is disengaged from the -

rack of the loading-carriage one end of the
cam-rib enters the noteh 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 notch 77 in order to
retract the carriage a limited distance away
from the breech, after which the gear-segment

01 meshes with the rack 73 for the continued

ICO

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

105
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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 78 on thecarriage. The horizontal bed 76
on the postof theloading-carriage is provided
on 1its upper face with transverse parallel

gulde-flanges 78 79, and the front flange 79 is

provided with a carved upper edge 79*, which
18 arranged to ride against a guide-plate that

18 disposed opposite the revoluble feed-cylin-

der for the purpose of preventing theammu-
nition charge from having a tendency to drop

I20
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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-




6 - - 646,595

~ carriagesupports the (iring-bolt 80.

is fitted loosely in and guided by the front

flange 79, and at its rear end said bolt 1s 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-

IO

ing movement or play on the bed of the load-
ing-carriage, and this firing-bolt is capable ot
movementor playindependently of the move-

-~ ment of the loading-carriage ifself, whereby

breech of the gun.

the firing-bolt may be set and released when

the loading - carriage is stationary at the
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

| N against the bolt-head 81 and the rear guide-

20

flange 78. When the firing-bolt 1s set by en-

~ gagement with the sear of the firing mechan-
- ism, the impelling-springs &3 are compressed

35
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‘against the guide-flange 78.

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
ouide-stems 82, said cushion-springs being
held in place by the key-pins 85 and seated
(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 1s 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 ¢ross or overiap

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.
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 occupies a position | carriage is moved rearwardly, first, by the
" below the extractor and in a plane between | action of the cam-rib 65 on the notched bed-

by said notched front ends.

These

This bolt | the mmfa.-ble members 36 87 of said extractor.

The pusher-arm 93 extends beyond the front
end of the bed 76, and it is provided with a
noteh 94 to fit the lower edge of the shell on
the ammunition charge, and in the forward

70

movement of theloading-carriage this pu sher-

arm 93 impinges against the 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 ineclined
heels 90.of 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

75
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to release the exploded shell, which is gripped

The exploded

shell is adapted to be drawn from the gun- .

‘breech by the extractor on the rearward move-

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

90

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
On the rota-.
tion of the feed-cylinder to present a fresh

loading into the gun-breech.

ammunition charge in line with the breech
and the pusher 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

95
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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 1Is
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
orooves 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-

cagement with the rack 73 of said carriage,
and the master-gear through its bevel gear-

segment 67 rotates the ring or sleeve 47 to

malke the ececentric arm 51 acton the breech-
block to lower the latter across the gun-
breech. The curved face of the breech-block

impinges against the heel of the shell to

force 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, 30 as to
he in a position to extract the shell when the

I10

15

I20

12'5

130




- e4es95 oy

- plate, and, second, by the gear-segment 61,

* meshing with the rack 73 of the carriage, all

~ as hereinbefore indicated.

I0

T'he loading - carriage 72 also carries the
means by which an oscillating feederis actn-
ated, said feeder being in operative relation
to the revoluble feed-eylinder when the gun
1s construgted 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 oceupies 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 ecarriage 72, as
Indicated by dotted lines in Fig. 14 and by

full lines in Figs. 9 and 10.

20
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I will now proceed to deseribe 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 suceessively 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 during

the introduction of the charge into the gun,
the firing of the charge, and the extraction of

the exploded shell.

1t 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 rofation 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

50

~end of the feed-cylinder shaft 97 is journaled

33

one side of the axis of the bore thereof, so that
the chambers of said feed-cylinder will be
brought into axial alinement with the gun-
bore to properly position the ammunition
charges forintroductionintothebreech. One

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 shaftismount-

6o

ed In a bearing at the closed rear end of the

maln frame 33. The feed-cylinder 96 is cy-

lindrical in form, and it is constructed with
aseriesof 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 cylindrical 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 sucecessive
stepsin the rotation 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.
Toacecommodate one member of the extractor

which is carried by the loading-carriage, each
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-cylinder 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
1s brought to rest the grooves 102 103 are
alined sucecessively 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 béing fired and the shell is extracted; but

on the completion of the rearward movement

70
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105

of this loading-carriage the extractor is re- -
leased from the exploded shell, and said ex-

feed-cylinder chamber, thus making the load-

‘ing mechanism free from the feed-eylinder,
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 - ¢ylinder is not
‘gripped or held in place by clamping 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

tractor and the pusher-arm are moved far -
enough to clear the grooves 102 103 of the
I1O

115

120 |

working at high speed. To overcome this

tendency, I provide each chamber of the feed-

cylinder with alongitudinal detent-flange 104,

which is disposed at one side of the chamber
near the line where it opens.through the cy-
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 loadmn -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“‘5011 the front flange 79 of the bed on
the loading-carriage, and as the carriage 1s
advanced to load the ammunition charge
from the feed-cylinder into the gun-breech

this detaining-plate 150 is raised by the flange

79 1n 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

___mechamsm 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,

- & cam-slotted cylinder 105, forming the feed

20

~ slotted ceylinder periodically. _
troller 105 is fastened firmly to the shaft 97
of the revoluble feed-cylinder at one side of

35

controller proper,and a reciprocating carriage
110, said carriage being actuated by the mas-
ter-gear 53. and serving to rotate the cam-
The feed-con-

the latter, and said feed-controller is elon-

-gated and disposed lengthwise of the shaft,
- 8o that the axis of the feed-cylinder and the
feed-controller 105 is formed by a common

o .:30

shaft. "T'he 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 conneet 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-

40

spond with the spacing of the chambers 100

- in the revoluble feed-cylinder; but the spiral

orooves 107 are cut in the surface of the feed-
controllerinthe intervals between the longitu-
dinal grooves. Kach spiral groove opens into

one lonﬂ‘ltudmal oroove near that end of the

feed - controller contiguous to the feed - cyl-
inder: buf the 0pp051te end of the spiral

- groove conuects with the adjacent longitudi-

B
55

60

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 shounlder 108 toward its op-
posite end, where it communicates with the

- next 10nﬂ'itudi1ml groove, and this decrease

in the depth of the spiral groove from the
shoulder 108 provides a shouldel 109 between
the delivery end of the spiral groove and the
longitudinal groove, into which said delivery
end opens or communicates.

the rack 111 on the carriage 110.

This formation |

8 - o o 646,595

| of the feed-controller Wlth 1011*'1‘11311(111:1&1 and
‘spiral grooves and the taper in the depth of

the qpual grooves produces a construction

which insures. the rotation of the feed-con-

troller under the reciprocating play of the
feed pin or spindle, which is carried by the
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 1mpelhn0' action of the gear-
The feed- o

segment 66 of the master-gear o3.
cylmder -operating carriage 1101is represented

in detail by Fig. 13 of the drawings, and one
end of this carriage 1s open or uneonneeted |

70
75

30

Whﬂe the other end has the side bars umted

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, whlf.,h 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 endmse in a rectilinear path

below the loadmﬂ' -carriage and wholly 1nde-
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-

”

95

trolled feed pin or spindle 113, theupperend

of which is normally progected by this spring
into engagement, with the grooved feed-con-

troller 105

to a position behind and free from the revo-
luble cylinder the master-gear is moved to a
position for its @em-seﬂ'ment 66 to mesh with
Assuming
that the feed-carriage 110 is in the_admnced

position shown by FFigs.7and and the feed pin

It will be unaelstood that on the
rearward movement of the loadmw carriage

105

or spindle 113 isin one of the straight grooves -

106 at the forward end of the. feed cylmdm

110

105, the engagement of the master-gear seg- -

ment 66 with the rack 111 will move the feed-
carriage in a rearward direction.
pr essed 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- contl_oller-

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 1ts axis to corre-
spondingly actuate the shaft 97 and the feed-

cvlinder 96. As thecarriage 110 approaches

the limit of ifs rearward movement the spin-

dle or pin 113 passes from the spiral groove

107 into the next longitudinal groove, and

during the travel of the spindle or pin 1131in
the spiral groove the pin is moved endwise in
its post 112 to adapt itself to the taper or de-

The spring- a
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crease in the depth of the spiral groove. At
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the instant the pin reaches the ne‘{t longitu- | 1emark that thls supplementm y fla.me is re-
~ dinal groove in the feed-controller its spring

' ~ of the carriage 110 in a backward direction,

IO

1600118 to suddenly impel the spindle into the
longitudinal groove and past the shoulder

109 and thus the feed-controller i 18 given a

quartel turn by the reciprocating movement

whereby the feed -cylinder is rotated one step
to present a fresh charge of ammumtlon 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-

mn* mechamsm the gear-segment 66 of said
astel -oear meshes mth the rack on the feed-

| 'cylmder-Operatmw carriage 110 to move the

: ~latterin a forward dir eatwn 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

26 0

cam- slotted feed-controller 105, because the
- pinorspindle113 travelsin the stl alight longi-
~tudinal groove of the cylinder, sald pin - ud-'_
‘ing past the abrupt shoulder 109 from one
“end of the straight groove, so as to position
the spindle at the forwmd end of thestraight
~groove and in advance of the shoulder 10&
S Wthh leads to the next spiral groove 107.
o 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 -tarn,.

- and this motion of the feed-controller is eorn-

- municated to the feed-cylinder;

35
- from the master- gear, beeause the segment
66 of said master- frem which a,ctuabes the

40
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'_callldﬂ‘e
“1ts rectilinear

controller and the feed- eyhndm remain at
rest while the loading-carriage is operated

feed-cylinder- opemtmn‘ carriage is formed on

saild master-gear in the inter Va,l between the
segment 61 thereof that controls the loading-
As the loading- carriage pursues

extract the exploded shell f:om sald breech

and deposit said shell into the feed- eyhndel -

the latter and the feed- controller remain at

rest, because the master- -gear does not mesh |

mth the rack on the feed cylinder- operating
carriage; but when the loading - carriage

comes ‘ro a period of rest the macstez-frea,r ac-
tuates the feed-carriage for the operamon of

the feed-controller and the feed-cylinder, and

thus the two car riages 72110 are 1e<31pr-oca,ted |

alternately by the master -gear.,

I will now proceed to deseube the Obclllat~
ing feeder which is employed in conjunection
w1th the step- -by-step feed-cylinder when the

“Invention is embodied as a rapid or quick
Miring gun; but it will be understood that in
ouns of lcwre caliber the feeder mechanism

for the feed -cylinder is not empioyed.
Above the path of the two carriages and
the devices associated therewith I employ a

supplementary or auxiliary frame 116, which
65 is fastened securely to and within the main
'fmme or homm o 33, ELIld 111 passmﬂ I may

tary frame 116.
‘a horizontal axis to turn in a verblcal plane I
and the movement of this feeder is timed or

It

but the feed-
; fmme or housmﬂ* 33,

path to move the ehal ge from
the feed-cylinder into the gun- bleech and to

car rlaﬂ‘e

movable readily from the main housing in
order to permit leady access to the Workmﬂ‘
parts of the gun for inspecting or repairing
the latter. Tl:us 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. dlsposed im-
medlately 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 piate or re-
| ceptdde 118, which is fast with a ‘cross- -bar,

B

70

75

80

serving the purpose of the, support for smd ,

Iee(lptacle and at its end said feeder has the

trunnions 119 which are maunted to turn

freely in smtable bearings of the supplemena |

The feeder 13 thus hunﬂ* ou

controlled to rock in the intervals between

the step-by-step feed given to the revoluble
feed- cylmdel wher eby the charge may be:
placed in the feeder and dep081ted by the lat-

90 |

ter into a ehamber of the feed-cylinder when

the latter is at rest. At one end this

oted the upper end of a vertically -dlsposed

pivoted
feeder 117 is prowded with a crank-arm 120,
which is fast with one of the tr unnions 119,
| (see Fig. 26,) and to this crank-arm is

pw-— o

pitman 121, which is slidably fitted in a suit-
able guide or guides 121%, fast to the main

clined rod 95 on the reciprocating carriage 72.
(See Figs. 9 and 10.)

The lower end of this
verticallyv- dl%posed pitman 121 is provided
‘with an eve 122 to shda,bly receive the in-

100

While the feed-cylin- :
der, its feed controller, and the feed-cylinder-

105

operatmw carriage 110 are at 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 Vertl-
oa,lly on the to-and-fro travel of the loading-
The elevation of this pitman bV

110

the aemon of the ineclined rod 95 turns the . -

feeder 117 on its horizontal axis in a position
to present its curved receptacle 113 opposite
‘the feed mouth or slot in the casing or hous-

ing 33, whereby the ammunition charge may
be dep051ted into the oscillating feeder. As
the carriage moves in a bdckwa,rd direction

I15

120 -

the mclmed rod 95 depresses the pitman 121to

reverse the position of the oscillating feeder,

and as the feed-cylinder is statlonary durlnﬂ*

the oscillation of this feeder the char ge from

+ the feeder is deposited with precision a,nd ac-
curacy in the chamber of said feed-cylinder.
It is therefore appalent that the oscillating

feeder works in unison with the loading-car-
riage and during the period when the feed—
eylmder and its ass;ocmted parts are at rest,
but in the rotation of the feed-cylinder, un-

| der the 1mpe111nn' aetlon of the cam- slotted.
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feed - controller and the feed- -cylinder-oper-
‘ating carriage, the loading-carriage and the

| oselllatmﬂ' feeder remain sbatmnary

10
~ thefiring meehanism- may be controlled or op--

I will now proceed to describe the firing

‘mechanism by which the charge loaded into
~ the gun-breech may be exploded, and in this

con neetlon I desire to call attention especially
to the fact that this firing mechanism is adapt-

ed to be operated automatlcally when the gun

is adjusted for a continuous rapid ﬁring, or

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 ﬁcrm es

~ of the drawings. ) This cam- plate is eapable.

of a pivotal swinging movement under all

- conditions of service of the firing mechanism;
~ but 1t is mounted or suppor ted on a slidable

20

plate that is controlled by the manunally-op-

. erative rod, to which the la,n} ard may be at-

“tached.

I‘he cam-plate 126 1s supported con-
tiguous to and over the revoluble. ring or
sleeve 47, s0 as to coact with the cam- lucr 57
thereon, and this cam- plate 126 is pwoted at
or near one corner or edge thereof on a piv-

~otal plIl 127, which is attached to the slidable

~ carrier- DlateI%
18 arranged alongside of and contiguous to
one. of the bars of the supplementary frame

This slidable carrier-plate

116, and at a pomt intermediate its length
- this carrier-plate is offset or bent at. 123”' to

~ provide a space between the offset of the
~  plate and the frame-bar 116.

carrier-plate is provided with longitudinal
- slots 124, which receive the f&stemnfr—pms*

- 125, and these pins are secured firmly to the
frame 116 to support: the carrier-plate slidably

- thereon. Thiscarrier-plateiscapable of recip-
- 40
. 116andinadirection tra,nsversely acrossorat

roca,tmrrpla,y inarectilinearpathontheframe

right angles to the axis of the gun-bore, and

ﬁ - Sald carrier-plate has the pivot 127 of the. cam-

plate attached directly thereto.
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

-'._5_0

35

- yard-rod.

cam-plate is adapted to move or travel_ with
the carrier-plate 123 when ‘the latter is ad-
justed or moved by the operation of the lan-

capable of traveling movement with the car-

rier-plate and of a pivotal movement on its

pin 127 independently of the carrier-plate.
The cam-plate isprovided witha curved 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 1s adapted to rest upon the

6o
123

carrier-plate 123 at the point where the offset,
*is formed therein,whereby the cam-plate
may rest on the carrier-plate to be supported

attwopolntsthereby,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 furthexmme prowded

116,

'IO&dII]ﬂ' carriage.

Atits ends the

It will be

"The pivotal cam-plate is therefore

plate 126 pwoted thereon.
141 isfurthermore provided with a collar 143,

648,595

presently appear. This rock-shaft 151 is ar-

ranged above and with its axis at right an-
o'les to the slidable carrier-plate 123 and the

| a stud on an arm of the rock-shaft 13 1,as wiﬂ |

cam-plate 126, and said rock-shaft is jour-

naled in sultable bearings-132 on the frame

in line with the travel of the loading-carriage

The rock-shaft is d1sposed above and

75

72, and at one end said rock-shaft hasanarm

133, fast therewith, said arm extending along-
side of the cam- plate 126 and pr 0V1ded with a

stud 134, which is fitted in the slot 130 of the |

cam- plate 126.. The other end of the rock-
shaftis prm?lded with'asimilararm 135, which

8o

is fast with said shaft to rock or turn there- |

with, and to this arm 135 is pivoted the up-
‘This link depends
from the rock-shaft and its arm-a suitable
distance to have its lower end pivotedtoa

sear 137, and said sear is guided for move- -
‘ment in a vertical rectllmear path by guide

per end of a link 136.

flanges or lugs 138, which are disposed on the -

frame 116 lmmedmtely over the path of the

90
firing-bolt, which is carried by the bed on.the -
- A spring 1372 (see Figs. 4

and 5) acts on the sear to normally depress_,. L

the lower end thereof into the path of the - -
‘head 81 of the firing-bolt 80, and the cam- 95
plate and the spring 137"* hold the sear 137in -
its depressed posmon so that it is locked on

the forward movement of the loading-carriage - - ‘ 

~and ‘the firing-bolt therewith, Whereby the
‘sear is ﬁtted 1:0 engage with the head of the

I00

ﬁlmﬂ'-bolb as the carriage is moved toward .-

the breech and said sear ‘holds the firing-bolt -
rearw a,rd]_y to compress its 1m pellmﬂ'-splmfrs .
and thereby set the firing-boltin condition to
be forcibly 1mpelled in a forward direction

1':"05 

by its impelling-springs on the release of bhe’f |

sear from the bolt- head 8l1.

The carrier-plate 123 18 pr ovided at one eud*- |

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,

Y10

'lonﬁlbudmally thereof, and said lany ard-rod L

is guided in suitable bearings or supports

within 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-

11§ . I

clined or cam slot 142, that receives the stud

140 on the end of the carrier- plate 123, and

when the lanyard-rod is moved in one d1_1 eC-
tion this cam-slot 142 imparts movement in

a rectilinear path and in onedirection to the

carrier-plate 123, said plate having the cam-
The lanygtrd rod

and in one side of this collar is cut a no_tch
which produces an abrupt shoulder 144. - (See
Fig. 2.) A coiled impelling-spring 145 is fit-

120

125

ted loosely on the lanyard-rod, at a point in - -

its opposite end bears against a part 'of the

rear of the collar 143 therecon, and one end of

this spring 1s seated ag&mst the collar, while 130

frame or housing 33, (see Fig. 9,) wher eby the - '

spring serves to 1mpe1 the lanymd rod ina
Wlth a lonfrltudmal slot 130 in whleh 1S ﬁtted |

forward direction and to make the cam-slot
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of the rod move the stad 140 to the inner end | the latﬁel* is freed fr’om 1'estraint and the

-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

15

lever passes through aslotted detent-plate 148,

which is 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-

- 20

25

tion it does not control or infinence the move-
- ment of the lanyard-rod, which is thus free

‘to be impelled in a forward direction by its
_ ' With the lever in this position the
~lanyard-rod is adapted to actuate the firing
mechanism by hand; but when the lever is

Spring.

drawn rearwardly to engage with the shonl-

 der 149 of theslotted detent-plate it im pinges

..30_

' ‘said rod acts on the stud 140 to move the car-
rier-plate 123 across the gun mechanism to

35

‘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

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

- 40

adapted for service automatically by the cam-
lug 57 in the osecillation 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 thelug 57 of said ring orsleeve

. rides against the curved edge 128 of the cam-

45
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plate after the breech-block 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. As the breech-block is

- not lowered until the loading-carriage shall

.'60

have been advanced to introduce the charge

~1nto the breech and as the firing-bglt is forced
‘rearwardly by the sear tocompress the sprin o8

on the forward movement of the loading-

earriage, it is obvious that the firing-bolt

18 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 §1 on the firing-bolt, whereby |

plate.

impelling-springs thereof recoil to foreibly
throw the firing-bolt into contact with the

firing-pin, which is carried by the breech-

charge shall have been exploded the master-
gear 1s reversed by the reversing-cluteh-driv-

Ing mechanism to move the ring or sleeve 47
in the reverse direction for the purpose of

70

block, thus exploding the charge. After the '

75

lifting the breech-block and withdrawing the - |
cam-lug 57 from engagement with the cam-

plate 126. ,
ing-carriage and reversal of the ring or sleeve
47 the breech-block is lifted by the ring or

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 searand the =
‘cam-plate 126 to their normal operative posi--
tions. The sear is thus interposed in the

On the return travel of the load-

80

sleeve, and the firing-bolt is moved with 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, which.is held in a station- -

ary or immovable position by the lanyard-rod I
‘being locked with the lever 147. ' The firing =~

90

95

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 beenn =

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 s

‘also adapted for operation or control manu-

10§ :

ally, and to effect this change in the mode of

service of said firing mechanism it is only

detent-plate to clear the shoulder 148 of said

This adjustment of the lever permits
| the spring 145 to impel the lanyard-rod 141

‘necessary to adjustthelever 1471in the slotted

110

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

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
lng 57 impinging against the edge 128 of the

cam-plate. The lug 57, however, is contig-

_ II5
123 to a position at one side of the path of the -

120

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

'1'2.5 o

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

130 -

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-

106 -



bfeech, and as the da'm-pl.ate 126 is‘pivoted

~on this carrier-plate the edge 128 of sa1d cam-

- gleeve.

15

plate rides against the Iug 57 of the ring or
As the carrier- plate travels the cam-
plate is turned by the lug 57 to the elevated

-m%ltlon where its slot 130 is inclined, and

thus the arm 133 is lifted in order to lock: the
shaft 131, which through the desembed con-

) . nections 11ft<-*, the sear 137 from engagement
io

with the head of the firing-bolt, whemby the

‘bolt is released to act awa,mst the firing-pin,
-~ which explodes the charge in the gun-breech.-
. When the revoluble feed eylmdei isat rest,
it is locked firmly in position: against acei-

dental movement by two sets of devwes one
of which devices is a spring-controlled brake

- mechanism and the other locking-plates on

o an

-~ frameorcasing 33,
30

R . the feed-carriage 110. The brake mechanism

is operatively applled to the feed-cylinder

> shaft 97 near the end where it'is journaled
in the frame or casing 33, and said brake | i

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-
'tened firmly to Lhe casing.
.. _or presses on the feed- cylmder shaft 97, and
© it is held ﬁ1m1y in contact therewith by
~ pressure- spring 154, attached to the main !
(See Fig.27.) The posi-

tive locking dewces are on the feed-cylinder-

operating carriage 110.  One locking device
~ Jdsran arm 114, attached to the carriage 110
~ nearthe post of the spring-pressed feed finger
- or Spmdle 113,.and the other positive ].0(_;1\11]{3" |
device is a plate 115, which is attached to ihe

carriage near the 0the1 end from the finger

114, \/Vhen the feed-cylinder-operating car--
- riage is- moved rearwardly and the feed-cyl-.
I inder is at rest, the plate 115 engages with
- 40
© but on the reversal of the feed-cylinder- op—- -

the wall of one of the feed-cylinder chambers;

~ erating carriage the finger 114 engages with

the feed cglmdm at the opposite end thereot
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-

55

der-operating carriage and the feed-cylinder
the finger 114 engages with. the latter to hold
1t in place

I willnow proceed to descube the 1evelsmﬂ"

clutch 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- Opemtmtr carriages,
and this driving mechanism 18 controlldble

- toautomatically throw the power-shaft out of

6.0..

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 Opemte 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.

r

plate 156.
on the counter-shaft 162 toward or from the

o 646,595

for rapid and continuous ﬁunﬂ‘ Certain of

the working partsof thisdriving clateh mech-

anism are supported by a bemlno‘ plate 156,

‘which is fixed to the main frame or housing,

on the outside thereof, near the trunnions of h

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

appliance to the shaft 157 in order to duve

75

equivalent for coupling a power-transmitting

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

shaft 157 is extended or prolonged to receive
ahand-crank 160, as indicated bv dotted lines
in Fig. 2, whereby the shaft 157 may beoper--

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,

0

“which meshes with a similar bevel gear-pinion -

164 on one end of a tubular shaft 162*, which
1S ;[Ournaled in bearings 163 of the bearmcr-' '-

bracket 155.
The tubular shaft 162*is dlsnosed lenﬂ'thw ise

on the outside of the main frame or 11011811’.10‘ |

33, and this tubular shaft carries one mem-
ber of a cluteh mechanism.

(See Figs. 1, 2, 3, 11, and 12. )

90

. Oneclutech mem-
1 ber 165 is fast with the tubular shaft-1622;

but the other clutch member 166 is keyed fast 95

with a counter-shaft 162, which is fitted at

one end in the tubular shaft, so as to be con- .

centric therewith, and has its other end sup- -
porfed in a smtable bearing on the bearing-

The clateh member 166 is Shdable

100

clutch member 165 on the tubularshaft 162°,

which normally is in mesh with the power- o

shaft, whereby the two clutch members may =~

be coupled or uncoupled to transmit the mo-
tion of the power-shaft through the tubular

bularshaftrotates with the power -shatt.
slidable clutech member 166 18 piowded with

| shaft to the counter-shaft or to permit the

counter-shaft to remain at rest when the tu-
The

110
an annular groove 167 to receive the forked =

end of a shlppmn'-m m 170, which is fast or

integral with a shipping- plate 168, that is fit-

‘ted in suitable guides 169 on the bealmﬂ‘-plate*

156, Wheleby the shipping plate and arm may
travel in a path parallel to the counter-shaft,

and the clutch member 166-is movable mth

the shipping-arm into or out of engagement -
with the revoluble elutch member lbo on the |

tubular shaft. |
171 designates a stub shaft or m;le which

is fast with the bearing-plate 156 at a point
contignous to the rear end of the counter-
| shafb 162, and between this counter-shatt and -

the master-gear shaft 59 are two trains of
mutilated gears, which are driven continu-

120
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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 1s indi-

cated by the numerals 172 173, whleh are dis-

posed on one side of the ver tical axis of the
longitudinal counter-shaft 162, and one mem-
bel 179 of thls tmm of mutﬂated gears is

130




~ while the other member 173 is fixed to the
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ﬁtted loosely or qleeved on the stub- Shaft 171,

master-gear shaft 59,'so as to rotate there-
with. The gear membel 172 1s ptowded on

one face thel eof with a continuous series of

bevel-gear teeth lri and it is furthermore

pr 0V1ded with a qu'IBS of peripheral spur-gear

~ teeth 175, at the ends of which are lugs 176.

10

L5

- ber 173 of the train of gears is not rotated

The other member173 of the train of gears has

a series of peripheral spur-gear teeth 177, at
the endsof whicharelugs 1738, and on one faee
of thisgear173isacam- lun* 179 ,whichis adapt-
ed to actuate the eluteh-::.hlppmﬂ‘ rod, as will -
hereinafter appear.

‘U'he counter shaft 162 is
provided with a bevel gear-pinion 180, which
is normally in mesh with the bevel- ﬂ*em 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 Imen-

- continuously, but is tur ned at intervals only
- by having its teeth 177 mesh with the teeth

30
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175 on Lhe continuously-driven gear 172, and

in the operation of these oears the lngs 176 of

the gear member 172 are adapted to eoaet with

the luﬂ's 178 on the gear member 173 for the
purpose of moving the acear member 173 into

position for its teeth 177 to- mesh with the

teeth 175 on the gear member 172, thus over-

coming any tendeney of the gear-teeth to be

strlpped or injured by the actlon of the coun-
ter-shaft. The other train of mutilated gears
1s driven in an opposite direction to the tmln
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 azale 171, directly opposite to the gear 172.
- The second train of mutilated gears 181 182

43

18 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-ﬂear shaft to rotate the master-gear in

an opposﬂze direction and intermitten l:ly with .
~ the motion imparted thereto by the first train
| The member 182 of the sec-

of gears 172 173.
oud train of gearsis fast with the master-gear
shaft 59, andj as shown by Fig. 8, the gears

173 182 may be in a single piece with a com-

" monhub orsleeve which | isadapted to be fixed

ablemeansof fastening.

95

- Dposite directions alternately.

60

of the gear membel 181, and S&ld gear mem--

to the shaft 59 Ly a serew- -key or other suit-

respectively, to rotate the master-gearin op-

I‘he gear mem-
ber 181 of the second train of TeATS has bevel-

gear teeth 183, which mesh W1Lh the bevel

gear-pinion 130 on the counter-shaft, and said

gearmember18lisfurthermore pr ovided with
peripheral spur-gear teeth 184, at the ends of

whichare the posnmnmmlu O'S 185 The other

member 182 of the second mutilated train of

~gears has peripheral spur-gear teeth 136,

adanted to mesh with the spur-gear teeth 184

Thesegears182173
are actuated alternate]y by the gears 181172,

0 u_sl y.

| be1 182 has the luﬂs 187, which coact with the

lugs 185 on the gear membel 181 in order to
pOSILIOH 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 hevel- -gear 180 -

rotates the gear members 172 181 of the two

trains of mutllated gears continuously in the
opposite directions, because fald gear mem-

“bers 172 181 are disposed on 0pp081te sides of

the counter-shaft. With the gear members
172 173 of one train of gears 1n the position

indicated by Fig. 11 ﬂnd sald gears rotating

75
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in the dneetmns indicated by the ATTOWS the' |

lugs 176 of the gear member 172 engage with
a 11 178 on the oear member 1’73 t0 move
the |
for its gear- teeth 177 to-mesh with the gear-
teeth 175 on the gear 172, and thus the oear

member 173 is d1 iven or rota,ted a ]1a,1f-t111n |

from the gear member 172 to correspondingly
turn the mastel -gear 58 for advancing the
loadlnw-earrlaoe and actuating the seveml

a&t named gear member 173 into position

90_.

parts, as heletofole 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 ﬁlst train of
gears shall have completed its movement the
luﬂ*s 135 on the member 181 of the second
train of gears engage with a shoulder 187 of
the gear me_mber_ 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 175, and thus the master-gear is re-
verqed and given a half-turn to retlact the
loading-carriage from the onn-breech.: The
cluteh 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-

05
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ing-bolt subsequent to the introduction of the

charfre into the gun-breech and the closing

of the breeeh bloc,k but this operation of the

clutch is effected only when the gun is to be
loaded and fired at intervals, the ﬁrmcf mech-
anism being controlled by hand VVhen the
gun is to be loaded and ﬁted automatmally,

by 172 173 and 181 182, IeSpectlvely) are op-

erated antomatically from the driving and

counter shafts to reverse the rotation of the

| master-gear continuously, and this operation

of the master gear opemtes the loading and

feed carriages of the firing mechanism to loa,d

fire, extmct and reload the gun eomtmu-

1s controlled through the shmpmﬂ' plate and
arm by a shipping- 10(1 188, which is disposed
in a qubstautlally-hor1?011tal position above
the first train 172 173 of mutilated gears.
L’Thle smppmml od has its f1 ont end pwoted at

The cshdable member 166 of the clutch |

IE§

szcj_' |
the two trains of mutilated gears (indicated

125
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- the lower

189 to the slidable shipping-plate 168, and on
edge of this shipping-rod, near the
rear end theleof is formed a Shoulder 190,
which is nmmally in the path of the cam 179
of the member 173 of the first train of gears.

" The shipping-rod is normally depressed'fol'
its shoulder fto lie in the path of the cam-lug

IO

h Shlpplnﬂ‘-lod 188.

L5

- pressing against the fixed gnide 194, so as to

179 and to impel the movable member 166 of

the clutch into engagement with the rotary
member 165 of
trolled pressure-rod 191, which is pivoted at
192 to a lug 193 on the" upper edge of said

fixed guide 194, and on this rod is fitted &
coiled spring 195, having its front end seated
against a shoulder of the rod and its rear end

~impel theshipping-rodina forwm d and down-

20

ward direction.
An adjusting-lever 196 is disposed in a sub-

smnt,ia']ly-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

~ leveris adapted to engage with eitherof three

39
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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 904 adapted to fit in a
notch 205 of the sluppmn‘-—lod 183. The ship-

ping-rod hastheelongated noteh 205,arranged

to receive the nose of the pawl on said ad just-

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

40
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“the path of the clutch member 165.
202 is held normally in engagement with the

sure-spring 200.
provided with a lip 207, whieh rests on a set-

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 thei eby movetheclutech member 166 fro m

notched end of the shlppmﬂ' -rod by the pres-
The adjusting-lever 196 is

- ting-lever 208, which is fulcrumed at a point

.50
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~have the ﬁlmﬂ' meohamsm dischar ﬂ'ed by |

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 188. The lonn‘ arm of the lever 1is
confined in a keeper 210,fas_tened to the frame

~or housing, that serves to confine the setting-
lever in proper operative relation to the Shlp- |

ping-rod and the adjusting-lever.
The reversing clutch-driving mechanism is

adapted tobe contmlled 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-ﬂear after the load shall have been intro-
dueed and the gun mechanism is adapted to

| ]1:{1,11(1
l;hrown entirely out of cear with the power-

said clutch by a spring-con-

The rear end of this piv-
oted pressure-rod is slidably confined in a

The pawl
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or said driving mechanism may be

shaft to permit the latter to rotate continu-
ously without affecting the driving mechan-

ism by which the master- gear 18 plopelled |
With the adjusting-lever 196 moved to the
rear end of the segment 198 and in engage-

75

ment with the noteh 201 therein the p&wl 902

is turned rearwardly against the back wall ot -
-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

80

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. T With the
adJustmﬂ' lever 196 shifted forward in the

segment 198 to engage with the notch 200

thelem the driving mechanism is adapted
for service antomatlcally to actuate the mas-
ter - gear to propel the loading-carriage in

01der to introduce the chavge into lhe oun
and set the firing-bolt. XVth the loadmn'-
carriage in its rear ward position (shown by“
Figs. 4 and 6) the lever 196 is in the position
.shown by Fig. 11, and the clutch member 166
engages w1th the cluteh member 165 to rotate
the countel-%hafl} from the driving-shaft.
The first train of gears 172 1S_drlven_f:01‘n the
counter-shaft to rotate the master-gearin the

direction indicated by the arrow in Ifig. 0,

90
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and on this rotation of the train of gears 172_ _

173 and the master-gear 58 the carriage is ad-

“vanced to remove the charge from the feed-

cylinder and introduce s.:ud charge into the
breech. At the completion of the forward
movement of the loading-carriage the cam

, | 179 on the gear 173 of the ﬁmt tmm of muti-

105_"'

lated gears engages with the shoulder 190 on |

the lower edge of the shipping-rod 188 in

order to letmc,t the shipping-rod against the

pressure of its spring 195, and theleb} disen-
ovage the clutch member 16(3 from the clutch
membel 165, thus permitting the counter-

shaftand the train of agearsto 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 ¢on-
tlnuously w1thout 2
anism, and the attend&nt is thus able to de-

Tecting the driving mech-

(IO

113

120

llbelately sight the gun and discharge the

ammunition chm e by operating the lanya,l d-
rod of the firing meehamsm Subsequent to

the explosion of the charge thedriving mech-

anism may be thrown mto gear for operating

the carriages in a manner to have the load-_
ing - carriage extract the exploded shell to

make the feed cylinder-operating carriage ro-
tate the feed-cylinder one step and again ad-
vance the loading-carriage to mtroduee the
ammunition cham‘e flOIIl the feed-cylinder
into the breech.

125
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ThlS is effected thr ough the |

agency of the setting-iever 208, Wthh lifts

the shlppm g-rod 188 on its pwotal con nectlon
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with the shipping-plate so that the shou lder
190 of the shipping-rod will be free from en-

gagement with the cam-lug 179 of the gear

member173.

This elevatwn of the s]11pp1n o-
rod permits the lmpellmﬂ' -Spring 195 to move

the shipping-rod in a forward direction and

I0

thereby shift the clutch member 166 into en-

gagement with the clutech member 165 and

-permit the counter-shaft to be rotated from
As the counter-shaft be-

the power-shaft.
oins its rotation the second train of gears 181

132 are brought into mesh torotate ‘uhe mas-

ter-gear 58in the contrar y direction to that in

WhlGh it was driven by the first train of gears

1721173, and this master-gear in turn pr opels |

- the loadmmcauldﬂe to retract 1t from the
- breech to actnate the ring or sleeve 47 for

20

lifting the breech-block and to propel the feed-

'cyhndm -operating carriage, which through
the cam -slotted feed - eonhollel rotates the

feed- cy]mdel As the master-gear begins to
move in the direction mdleated by the ar-
row in Fig. 8 it first turns the ring or sleeve
47 on the oun - 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

32
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| spmdle in operative relation to the cam-slot-

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 leleasmﬂ‘-stud in

the path thereof as the carriage I‘@&Gh@b the
limitof its rearward mov ement Asthe load-
ing-carriage comes to a period of rest the
mabtel -gear is propelled by the train of gears
181 182 to actuate the feed-cylinder- opelat-
ing carriage that supports the feed pin or

ted feed-controller for rotating the feed-cyl-

 inder one step, and this rotation of the feed-

cylinder discharges the empty shell from one

chamber and blII]ﬂ‘S the ammunition charge |
in 1ts other chmnber into alinement with the

gun-breech. - At this period in the operation
of the dllVll‘lﬂ" mechanism the member 181 of

the second tmm of gears clears the teeth of

the member 132, t.hus throwing the second

~train of gears out of operative relation to the

55

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 1*0Lat101:1

of the master-gear 58 and impel the latterin.
~ the direction indicated by the arrow in Fig.
6, so as toagain advance the 10&(111:16’-0&1’11&#6-

| _to remove the charge from the feed cylinder

60

- stage In the rotation of the gear 173 its cam-

and force said charﬂ'e into the gun-breech.

The rotation of the 1naste1 -cear in the direc-

tion indicated operates the ring or sleeve to
lower the breech-block subsequent to the in- |
“troduction of the charge, and ther eby p051-

tion the ﬁ!lllﬂ‘-—plll in the path of the fi

1"1110‘-

‘bolt, which is set by the sear as the eammﬁ*e'

completes 1ts forward movement, and at thlS

15

lug 179 impinges against the Sho'uldei 190 on
Lhe shipping-rod for the purpose of moving

said rod rearwardly and withdrawing the

clutech member 166 from engagement with
‘the clutech member 165, “hu?,h 1s driven by

the power-shaft. "The duvmo' mechanism is
thus automatically thrown out of gear with
the driving-shaft and comes to a pemod of

rest; but before the dri 1ving mechanism ceases

to. Opemte the laadmﬂ*-emudﬁe will have
reached the limit of its forwar d movement,

as indicated by Fig. 7, the breech-block wﬂl -

have been 10W616d 1n rear of the charge, and
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the firing-bolt will have been set by the sear

in & posmon where 1t may be released by

pulling on thé lanyard to operate the firing
mechanism mannally With the adgustlnf—"-

t lever 196 shifted into enf}'dﬂ'ement with the
first noteh 199 of the 5efrment 198 the driv-

ing mechanism is ad&pted for operation con-

tmuously from the power-shaft in order to

automatically load, fire, and extract the

empty shell, the palts working continuously

00

and. unmterl uptedly, except by shifting the

p051t10n of the lever 196. With the lever

Jocked in the front noteh 199 of the segment '

the cluteh member 166 is held nor mallym en-

gagement with the clutech member 165 by the
pressure-spring 195, and the reversing-trains

05

of mutilated gears are thus brought mto Serv-

ice suecesswely to rotate the mﬂster -gear al-
ternately in opposite directions in the man-

| ner heretofore described, the cam 179 on the

oear 173 of the first tr'a,in'of gears rotating
pasttheshoulder190on the shipping-rod with-
out influencing or touching the latter.

‘The top 211 of the casing or housing 33 is
_deswned to be closed normally in order to

pr otect the several working instru menta]lltles

within said casing, and thIS top is provided

with a feed throat or slot 212, w hich lies at
one side of the housing or casing and in a po-
sition for the amm unltmn eharﬂ'es to-be intro-
duced into the osmllatmw feeder 117,

In order to indicate to the attendant sta-
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tioned at the rear end of the gun the position

of the several members of the cluteh, I pro-

vide an indicator-rod 213, which is confined
in gunides 214 0on the top of the housing. The
front end of this indicator-rod 213 is plvoted

115

to an upright lever 215, which is fulerumed.

on the side of the flame or housing and has

its lower end pivoted to the shlppmw rod 188.
(See Figs. 1,11, and 12.) The forward move-

ment of the Shlpplﬂﬂ‘-l(}d to throw the cluteh

member 166 into oear with the tubular shaft

will move the lIldlC&tOl rod in a rearward di-

rection; but “heu the clutech members be-
come dISE‘lZlf’*aU‘ed the indicator - rod will be

120
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drawn in a ferward direction to notify the

attendant of the position of the clutch.

‘The general operation may be described

b11eﬂy as follows: Assuming that the gun is

to be loaded, fired, and unloaded autamatw-—

ally and umnteuuptedly, the ad,]ustmfr -lever

LI30 |

196 18 moved forward to the notch 199 in the |

segment 198 to the position shown by Ifig. 1
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“and the lip 207 of the lever 196 acts on thé
setting-lever 208 to lift 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 clatch member 166 ‘normally in en-

10

gagement with the cluteh 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 6) the breech-block is raised and the

feed-cylinder has a charge in line with the

oun-breech. .-Now as the counter-shaft .bhe- |
oins to tmn the train of gears 172 173 tums_
the master-gear 58 a half turn in the direc-

tion shown by the arrow in IFig. 6 and the

20

loading-carriage is advanced for the extrac-
tor EL]ild the pushel to engage the charge, and

~the charge is thus fmced flom the feed-cyl-

inder mto the breech. DBefore the master-

- gear 98 completes its turn in the direction 1n-

| dieated 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

40

1s set by the sear.
completes its turn the cam-lug 57 thereof

~and thus explode the charge.

shown by Figs. 3, 5, and 7, thus bringing the
firing-pin in line with the firing-bolt, which
As the ring or sleeve 47

lifts the cam-plate 126 to move the rock-shaft
and retract the sear from the firing-bolt 50
to permit the impelling-springs to foreibly
throw the firing-bolt against the firing-pin,
At this period
the first train of gears 172 173 are disen-
gaged and the second train of gears 181 132
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 1ift the breech-block 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 meqhes with the rack of the loadmﬂ'-

50

55

~carriage, so that the extractor and 10&(11_!]0‘-

t'mrlao'e are moved by a cam action to with-
draw the expanded and wedged charge from
the breech. The teeth 61 now mesh mth the

“earriage-rack and the carriage i1s drawn back
for the extractor to deposm the shell in the

feed-cylinder,and astheextractor and pusher

“c¢lear the feed-cylinder the gear-segment 66

of the master-gear engages the mek of the

- feed- cylmdel-opemtmﬂ* carriage to move the

6o

' ~ latter in a backward direction for the feed-
~ pin 113 to rotate

the cam-slotted feed-con-
troller a quarter-turn, thus rotating the feed-
cylinder a conespondmn‘ dlstanee to dis-

 charge the empty shell and bring a fresh am-

- ~ cylinder- operatmﬂ‘ carriage is thus moved in .
ect- h eluteh member 1635, thus again loadmfr the-t .

munition charge into line with the oun.
‘master-gear is now reversed by reason of the

The

gears 181 182 becoming freeand the gears 172
173 meshing with each other, and the feed-

a,fmwmd dueetlon mthout however, a

rides in a straight 01001"@ and at the s
time the loadmmemuawe is advanced to re-.
peat the loading operation, set the firing-bolt:
by engagement with the sear, and lower the

R _ 846,595

ing the feed-cylinder, because the feed-pin
same

breech-block. The operationsof loading, fir-

ing, and extracting the shell are continued
auntomatically 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 1s de-

fired, and 1ts shell is extracted

70'_

posited in the feed-cylinder while the pre-
vious charge was benw loaded into the gun, .

80

To load the. oun by poewer fromthe power-.

shaft and 001113101 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 setting-
lever 208 forthe shoulder 190on said rod 188
| to liein the path of the cam-lug 179 on the

gear 173 of the first train of mutilated gears.

9::1'_

With the carriage 72 in the position shown by .

IFig. 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 fm adjusting the breech-
biock ; but at this penod the cam-lug 179 of
the ﬂ'ear 173 impinges against the shoulde1
190 to move the rod 188 rearwardly and disen-
oage the clutech member 166 from the member

| 165, thus disengaging the counter-shatt from
the power-shaft and permitting the driving
mechanism to stop.
been lowered and the firing-bolt set during

The breech-block having

the advancement of the carriage the attend-
ant fires the charge by pullmﬂ‘ the lanyard

to make the cam- pla,te 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

100
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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
| CII5
clutech member 165, thus rotating the coun-
ter-shaft from the power-shaftt.
gears 181 182 rotate the master-gear to lift

clutch member 166 into engagement with the

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

the feed-carriage baekwal d to 1013&136 the feed-

cylinder to dlsehal ge the empty shell and
b11nn' the fresh chalﬂ'e into line with the

breeeh The gears 181 182 are now disen-

gaged, and the gears 172 173 move into mesh

to reverse the du action of the master-gear,
the loading-carriage again advanced to f01 ce

the charﬂ*e into the b1eeoh set the firing-bolt,

and lowel the breech- bloek, and at thl‘i-l pe-
riod the cam-lug 179 rides agalinst the shoul-

The train of |
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der 190 to- 1et1aet the rod 188 and move the
cluteh member 166 out of engagement with
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~ byhand torelease the firing-bolt. Thissafety-
35
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screws or other devices, whereby the
‘serves to.form-one wall or ledge of the seat
- to prevent the cam-block adjuster from end-

546,505

gun and placing it in ¢ondition to be fired by

hand. By moving the lever 196 to the third
or last notch 201 of the segment the lip 207
of the lever 196 moves the setting-lever to an
elevated 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 be 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 43 for the cam-block adjuster is shown
as formed by a band or sleeve 48°, 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 48* by
plate

wige 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

stop 126 18 fised to a bridge-piece of the
frame 116 above the horizontally - movable
slide 123, and said safety-lockis provided with
a beveled face 126° and is 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 contiguous to

45

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

50
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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

satety-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 erank-shaft 157
i1s arranged in alinement with and in the
plane of the trunnions 32, 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-
shatt 157 in alinement with the gun - trun-

70

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 'isu_provided' in the

lower side thereof with avertical cleaning-ap-

erture 216.  Said aperture lies at right angles
to the axis of the gun-bore, and it is produced
1n 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. Said aperture assists
In keeping the gun free from accumulations
or deposits of sediment. |

WhatI 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-gear and
disposed in active relation to the feed-cylin-

gun-breech, a breech-block separate from the

loading-carriage, a feed-cylinder - operating
carriage actuated by the master-gear alter-

riage with the feed-cylinder for rotating the

75
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der to transmit a charge therefrom into the

95

nately with the loading-carriage, mechanism
connecting the feed-cylinder-operating car- _
100
latter in the intervals between the travel of |
‘the loading-carriage and with a step-by-step

feed, substantially as deseribed, for the pur-

poses specified. R

2. In a gun, the combination of a single re-
versible master-gear, two carriages in active
relation to said master-gear and operable

10§ .

thereby independently of each other, a feed-

‘cylinder 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 restof one carriage, substantially
as described. . o

5. 'In a gun, the combination with a loading

| mechanism, and a feeding mechanism, of a

reversible master-gear foractuating the load-
ing and feeding mechanismsseparately and al-
ternately, a power-shaft, a reversible driving
mechanism in active relation to the master-

gear for automatically changing the direction

110

115
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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. Ina gun, the combination with a breech,

130'7'

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, sant&ntml]y as de-

seribed. .

5. In a gun, the combination with a loading
mechamsm a cartridge-feeding meehamsm
and a,breeeh-bloek mechanism separate from
the loading and feeding mechanisms, of a
master-gear havingoperative connection with

- each of said mechanisms, a firing mechanism

operable by said breech-block mechamsm

‘and a reversible and clutch-driving mechan-

ism in active relation tosaid master—n'ea,l and
ineluding 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 In a gun, the combination with a loading
mechamsm audmeelprocatory breech- block

of a reversible master-gear for actuating smd-

loading mechanism, a breech-block adjuster

“havingoperative connection with said master-

gearand the breech-block, and mechanism for

- automatically 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
deviees between the breech-block-adjusting
mechanism and the firing mechanisin to re-
le&se the latter, substa,ntla,llv as deseribed.

8. In a gun, the combination with a breech

| havinfr a feed cylinder, and a loading mech-

45
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anism, of a master-gear arranged to inter-
mlbtently actuale the loading mecha,msm and
said feed-cylinder through 1ntermedmte con-

nections, a breech-block movable relatively

to said breech, an adjusterconnected 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-
1cally by movement of the breech-block ad-
juster subsequent to the closing of the breech
block, substantially as descubed

9. In a gun, the combination with a breech,
a loading meehanism, and a feed-cylinder,
of a master-gear to intermittently actuate
through suitable connections said loading

- mechanism and the feed-cylinder, a recip-

the breech-block and releasing the element of | troller during the periods of travel of said

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

646,595

| the firing mechanism automatically, substan-

tially as described.
10. In a gun, the combination with a breech,
of a reelprocabmo breech - block movable

across the breech, an adjuster fitted to the

breech for 10ta,t1011 thereon and connected
directly with the breech-block, and a master-
gear engaging with the adjuster to turn

the lattel on the br eeeh subqtantm,lly 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,
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

1n the path of the breech- bloek adJ uster, sub-

stantially as described.
12. Inagun, the combination wmh a breeeh
of an adJustmcr ring or sleeve fitted to smd

arm, a reciprocating breech-block fitted to the

‘breech and connected directly with the eccen-

tric arm and said adjuster, and means for os-

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

13. Inagun, theeombmatlonw1th&breech

of a reciprocating block actuated to travel in
arectilinear path across the breech, an oseil-
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 dlqubed in the path
of said ad] uster,

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-
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“breech and p10wded with a curved eccentric
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ju a loading mechanism actu-
ated from the master-gear and carrying a fir-

110

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-

'115..'

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

riage, substantiall y as described.

I120

feed-controller,aloading-carriage, and mech-
anism for actuating the feed-cylinder-operat-
ing carriage alternately with the loading -car-

125

15. In a gun, a feed-controller comprising

a cylinder havmo' the longitudinal grooves
and the spiral grooves alranﬂ'ed to mtelsect

with the longitudiual. orooves, and a finger

or spindle which traverses said grooves to ro-

tate, with a step-by-step feed, said feed-con-
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Spmdle in the spiral grooves, in eomblnatlou

- with a feed-cylinder, &, 10ad1nﬂ*-carrlawe and

- means for making the finger or spmdle

10

20

pur-
sue a rectilinear path perellel to the axis of
thetéed-controller, substantially as described.

16. Inagun, the eombm ation with a breeeh |

a, mova,ble breeeh block, and a loading meeh—

anism, of a chambered 1"ev01uble feed -cylin-

der havmw its axis in eccentric relation to the
axis of the breech for presenting its chambers
successively in alinement theremth a teed-

controller fast with the feed- -cylinder and pro-

vided withstraightand spiral groovesor slots,
& mmproeatmw feed- cylmder -operating car-
riage having a spring-actuated finger which is

-moveble in d rectilinear path and i 1S engaged

Operatwely with the feed - eontroller eud
means for actuating the feed- cyhnder -0per-
ating carriage in the intervals between the
tl"&V@l of the loading mechanism, Substan-
tially as described. "

17. Inagun,the combination with a breeeh

& moveble breech- block, and a loading mech-

25
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anisimn, of a revoluble ehembered feed-cylin-

der eontwuous to the breech, a feed-controller
revoluble with said feed - eylmder and hav-
ing the straight grooves connected by spiral
orooves formnw the ledges or shoulders, a
reciprocating feed- carriage contiguous to the
feed-controller, a sprmﬂ*-eontrolled feed-fin-
ger mounted on said carriage and engaging

w1t11 the curved feed-controller for rotating .

the latter and the. feed-cylinder with a step-—

-by-step feed, and means for positively recip-
rocating the feed-eerrla,n*e in the intervals be-

tween the travel of the loadmn meehamsm

substantially as desecribed.

4.0
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18. In a gun, a means for rotetmﬂ' 2, feed—

cylinder with a step-by-step feed eonmstmﬂ‘

of a cam-slotted feed-controller provided Wlth
a series of longitudinal parallel grooves, and
a like series of spiral grooves eaeh eonneetmw
the longitudinal groovesin pairs and tapered
from one groove to the other to form the

1ntermedlate shoulders at the point where
said spiral grooves open into the Ion gitudinal

grooves, substantlallv as described.

19. In‘wun the combination with a breech,
a 1ee1proeetmﬂ' breech-block, and a 10&(111:10'
mechanism, of a revoluble ehembered feed-

~eylindery mowded in each of itschambers with
~ alongitudinal groove, an extractor carried by

the loedmn* mechanism and disposed to travel
sueeesswe]y in the grooves of the feed-cylin-
der chambers, and means for intermittently

‘rotating the feed- -¢ylinder in the interval be-

60

tween the reciprocating play of the loading
mechanism and the eatraetor thereon, sub-
stantially as deseribed.

20. Inagun, thecombination Wlthc},breeeh
and a movable breech-block, of a remproeet-

Ing loading-carriage, a 1ev01ub1e chambered

feed- eylmder prmﬂded in each of its chambers
with a longitudinal groove, a pusher support-
ed on Sald loading-carriage and arranged to
travelinthe grooveof the feed cylinder ehem-

ber on the forwar d movement of the loading-.

. ber of

19

carri :;me 1:0 1ntroduce the Ghame from said

feed- cylmder into the breech, means for posi-
tively reciprocating the loadin g-carriage dur-

ingthe periods of rest of the feed- eylmder and
an mtemmttent feed mechanism connected op-
eratively with said feed-cylinder to rotate the

latter during the rearward movement of the

loading-¢ erriaﬂ'e, substantially as described.

21. In a gun, the combination with a breech
and a movab]e breech-block, of a reciproca-

tory loading-carriage, an ettmctor mounted

on said carriage to trevel therewith, a master-
gear, and eoa,etinn‘ cam and gear devices be-
tween the maeter-ﬂ'ear and sald loading-car-
riage, said devmee arranged to sneeesswely
actuate S&Id carriage, substantlelly as de-
scribed. |

22. Inagun, the eombmatlon mthebreech
and a moveble breech-block, of a reelproeet-

‘ing loading-carriage having means for intro-

duemﬂ* the charge info the breeeh, and a mas-
ter-gear meshmn* with a rack on said carriage
a,nd provided w1th a cam arranged to retmct
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 carmaﬂ*e, Sllet&IltlallV as
described.
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23. Ina ﬂ*u n,the eombmetwn with a breeeh i_' |

and a momble breech-block, of a remproeat-

ing loading - carriage hevmﬂ' a rack and a
notched bed, an extractor supported on said.

100

bed, and a m ester-ﬂ'ear meshing with the rack

and having an eecentue rib errenwed to 1m-
pinge against the notched bed for Petraetnw
the carriage previous to engagement of the

gear-teeth Wwith sald rack, substentlell yas de- |

eerlbed

24. Ina m; n, the combination with a breeeh '
end a movable breech-block, of a 1*eelp1*oeet—-

ing carriage provided with a raek a post hav-

- 1ng a bed and fixed to the eerrleﬂ*e to travel
therewnh a firing-bolt mounted on said bed

I 0.5_.

IO

to move mdependeutly of the travel of the |

carriage, an extractor also earried by the bed

to engage with the shell in'the breech, and a

master-ﬂ*ea,r meshmo' with the rack of the Car-

riage and having a ecam-rib to ride against

115

the bed and engage a noteh thereon, eubstan— |

tially as deserlbed o
25. In'a gun, a loedmmearuaﬂ‘e e master—-

gear, eoeetmn eam dewees between the mas-

ter-gear and the carriage to actuate the latter

for one period of its tl*evel and gear-testh

between said carriage and master -gear to pro-

pel the carriage on the disen gagement of the
125

cam devices, in eombmetlon w1th an ammu-

nition-feed mechamsm a breech-block, and a

firing mechanism, substantlelly as described.
2() Inagun Lhe combination with a breech,

'dnd & loedmo‘ mechanism, of a ehembered.

feed-cylinder mounted in eeeentrle relation
to the breech, an oscillating feeder hung on
a horizontal axis above the Teed- eylmder for

120
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depositing ammunition charges in the cham-

said feed- eylmder, and means actua




- tric relation to said breech,

920

sald feeder during the periods of rest of the
feed-cylinder, substantlally as described.

27. Ina gun, thecombination with a breech,
and a loading. mechanism, of a chambered
feed-cylinder mounted for rotation in eccen-
an oscillating

- feeder hung on a horizontal axis ‘above the

10

a feed-chute above sald feeder,

feed-cylinder and arranged to deposit ammu-
nition chargesin the feed-cylinder chambers,
and means

... operatively connected fo the feeder and ac-

tuated by the loading mechanism to rock the

feeder during the penods of rest of the teed-

20
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cylinder, &,ubstantmlly as described.
28. Ina gun, the combination with a breech,
of a loading-carriage, a chambered feed-cyl-

inder mounfed 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,
vices connected with the feeder and with the

loading-carriage, substantially as described.
29, Ina, gun, the combination with a breech,
and a 1oad1n0' carriage, of a chambered feed-

- c¢ylinder mountedin eccentric relation to the

30

- intermittent feed mechanism for said feed-

“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

- eylinder, a.cam-track movable with the load-

35

40

- an oscillating feeder hung on a honzontal_

45

35

| 60

ing-carriage, and connections between said

cam-track and the oscillating feedel substan-
tially as described. |
30. Inagun,thecombination with a breech,

and a loadmﬂ' carriage, of an inclined cam-

rod suppor ted on the carriage to travel in a
rectilinear path therewith, a “chambered feed-
cylinder in eccentric relation to the breech,

axis above said feed- eyhndel and provided

- with a.crank-arm, and an operative connec-

tion between the alm of said feeder and the
inclined track-rod on said 1oad1nﬂ‘-cm rmn'e,

--substa;ntlallv as described.

- 31. Inagun,thecombination withabr eeuh

" and a loading carriage, of a chambered feed-
cylinder in eccentrie relation to said breech,

a feed-chute above the feed-cylinder, a feeder
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-eylinder as the latter is rotated with a

step-by-step motion, means actuated by the

loading-carriage to 1001{ the feeder daring the
periods of rest of the feed-cylinder, zmd an
intermittent feed mechanism operating inde-
pendently of the loading-carriage and the

feeder to turn the feed- cylmdel on its axis,
for the purpose described, substantially as de- '-
seribed.

- 32. In a gun, the combination with a load-
ing-carriage havmﬂ' mounted thereonafiring-

and actuating de-

‘bolt disposed in the plane of
‘& rock-shaft disposed out of the path of the

. 646,595

“ated by the loading mechanism for rocking | 13'116 earriage to its loading posibion, a breech:
‘block, and a breech-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 desecribed.

33. Inagun, thecombination witha br eech
of a bleech block carrying a firing-pin, a
breech-block-adjusting mechanism arranged

70

75

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

carriage equipped with a firing-bolt, a firing

80

mechanism having & sear in the path of the

firing-bolt to avtomatically set the latter on
the advancement of the loading-carriage, and

coacting cam devices between the breech-
block adjuster and the firing mechanism to

automatically release the firing-bolt, substan-

tially as described.
34. Inagun, the eombmatlon with a breech,

and a breech bloek carrying a firing-pin, of a |

breech-block-adjusting mechanism provided

firing-bolt to automatically 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-

bloel{ adjusting mechanism, and means for
moving said cam-plate mbh relation to the

cam, substantully as described.

35 In a gun, the combination of a breech-
block, ableeeh ‘block- adjusting mechanism, a
| loadmw carriage supporting a carrying plate

| 90
with a cam, a loading-carriage having a fir-
‘ing-bolt, a sear disposed in the path of said

95
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a ﬁtmﬂ' mechamsm 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

fos

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
Mfiring-bolt, substantially as described.

110

36. Inagun, thecombination with a breech, o

of a movable b1 eech-block carrying a ﬁrm 0'-
pin, a loading-carriage equipped with a rlncr-
said firing-pin,

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-

means substantially as described for moving

'1'1'5:
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‘shaft is connected for operation thereby, and

the cam-slotted plate to retract the sear from

the path of the ﬁunﬂ" bolt, bubstantmlly as set

forth.
37. Inagun, the combination with a br eech

of a movable breech-block carrying a ﬁ11nn'- |
pin, a loading-carriage equipped with a ﬁring- |
‘bolt disposed in the plane of said pin, a sear

125

130

normally interposed in the path of the firing-
bolt, a cam-plate actively connected throuﬂ‘h |

1111361 mediate connections with said sear, :zmd'

a bolt adapted to be set on the movement of i abreech-block El_dJ‘qutGI 0pemt1velyconneeted |




~ with the breech-block and provided with | sear, means in the path.of the cam-plate to |
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means for moving the cam-plate to retract

- the sear from the path of the firing-bolt, sub-

10

oY

20

30

stantially as deseribed. o
58. Inagun, thecombination with a breech,

of a movable breech-block carrying a fi ring-

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 mechanism, 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 subsequent to the closure
of the breech-block by said adjuster, substan-
tially as described. | I '

- 99, 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,
sald 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,thecombination with a breech,
of a movable breech-block carrying a firing-

~ pin, aloading-carriage equipped with a firing-

40

. 8eribed.

55
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bolt disposed in the plane of said firing-pin,
a breech-block ad juster connected operatively
with the breech-block and having a cam-lug,
arock-shaft lying 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-

41. Inagun,thecombination with abreech,

of a movable breech-block carrying a firing-
Ppin, a loading-carriage equipped with a fir-

ing-bolt, a sear disposed in the path of the
ring-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-
1ng-bolt, 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 throughintermediate devices with said |

| of the

actuate the latter on the movement of the

carrier-plate to retract the sear from the path

ring-bolt, and manually-operated de-
vices for moving the carrier-plate, substan-
tially as described. o -

43, Inagun,thecombination with a breech,
of a movable breech-block, a breech-block ad-
juster for opening and closing the breech-

‘block, a firing-bolt, a sear, a yieldable eam-

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
described. - |

44, Inagun, the combination with a breech,

of a movable breech-block carrying a firing-

pin, 4 loading-carriage equipped with a fir-
| 1ng-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 carrier-plate
for imparting reciprocating play thereto, and

means in the path of the cam-plate for lifting

‘the latter to retract the sear from the firing-

bolt, substantially as deseribed. .

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-

block, 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-

scribed, substantially as deseribed. -
46. Inagun, the combination with a breech,

‘of a movable breech-block carrying a firing-

pin, a loading-carriage equipped witha firing-

bolt, 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. | L
47, Inagun,thecombination with a 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-

125

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-

130



catlon of the carrier- plate, and mammlly -0p-

~ erated devices for reciprocating the carrier-
plate, substantially as desecribed.. -

48. Inagun,thecombination with ableech

of a movahle bleeeh block carrying a ﬁ11nﬂ-
pm, a firing- bolt lying in the line of the firing o
pin, a carrier-plate supportinga cam-plate, fm
rock-shaft linked to the cam-plate and to a

- sear which lies in the path of the firing-bolt,

IO

20

and a lanyard-rod having cam-slotted con nec-
tions with the carrier- plate snbstcmtmlly as

described.-

49, Ina oun, the combination witha breech

of a mova,ble bleeeh block camymw a ﬁlmﬂ‘-_

pin, a firing-bolt disposed in alinement with
the ﬁrmﬂ'-mn a sear in the path of said firing-
bolt, a reciprocating plate having means Op-
emtivel v connected with the sear to retract
the latter from the path of the firing-bolt sub-
sequent to the closure of the breech-block,
and alanyard-rod-having cam-slotted connec-

~tions with the carrier- pla’r(,, substantially as

described. | -
- 50. Inagun, the combination with a br cech,

of a movable blee(,h block carry ing a ﬁll]ﬁlﬂ‘-—_
pin, a firing-bolt disposed in line with said
firing - pin on the c¢losure of the breech, a

breech-block adjuster connected opemtwely

- with said breech-block and provided with a

30
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cam-lag, a firing mechanism inclanding a cam-

plate and a sear connected operatively to-

oether, said cam-plate alined 1n 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-
pldfP with relation to the cam - luﬂ* on the
breech-block adjuster, and a 1001{1116" device
torestrain the manually-operated ineans 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 automatwally thereby subsequent
to the closure of the breech-block by said ad-

juster, substantially as described.

45

51. Inagun, thecombination witha breech,

“of a breeeh block carrying a firing- pin, a

50
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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, acarrier-plate
mounted for movementrelatively to the cam-
lug on the breech-block adjuster, a cam-plate
on the carrier-plate and connected with the

- rock-shaft, and a lanyard-rod connected ap-
. eratively with the carrier-plate, substantlally

60

as described.

52. Inagun, the combination witha breech,

of a breech-block carrying 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 the firing-bolt and

connected with said rock -shaft, a breech-

block adjuster having a cam- lng, a carrier-

plate mounted for 1eet11meal reelprocatmﬂ*i of opposmely mov&ble mutllated gears ar-

]
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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,

10

a lanvard - rod connected with the carrier-

plate to reciprocate the latter, and a locking
device associated with the lanvard-rod to lock

said rod and the carrier- pla,te against move-
ment and to interpose the cam- plate in the
path of the cam-lug on said breech-block

75

for operation automatically thereby,substan-

tially as described.

53. Inagun, thecombination mthdbweeh
of a movable breech-block carrying a firmﬂ*-
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 pwoted cam-plate
having cam-slotted conneetmns with the rock-
shaft, a,nd a breech-block adjuster provided

i with a cam-lug arranged to ride against the

cam-plate to retract the sear automatically
from the path of the firing-bolt, snbstantmlly
as described.

54. Inagun, the combmatwn with a breech,
of a bleech b]oek carrying a firing-pin, a fir-
ing-bolt arranged to act upon the_ firing-pin,
1} l'n’eech-block adjuster provided with a cam-
lug, a carrier-plate mounted for movement
with relation to said cam-lug of the breech-

block adjuster, a cam-plate huun on the car-
rier-plate for movement thuemth and ar-
| a sear con-
neeted operatively with said eam-plate, alan-
vard-rod having cam-slotted connection with

ranged to ride upon gsaid cam-lug,

80..
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the carrier-plate for positively reciprocating
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
breech-block adJllcslel
scribed. |

55. Inagun, the combination w1thableeeh
and a movable breech-block carrying a ﬂrmg-

pin, of a firing-bolf, 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
cam-lug, a cam-

adjuster provided with a
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 carrier - 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-lug on
sald breech-block adjuster, and a 1ock1nfr-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

105

subs’rantially*-as' de-

110

120
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breech - block adjuster, bubstantmlly as de-

scribed.
56. In a U‘un the combination with a mas-

ter-gear armno-ed to control the loading and

ﬁrmc" mechamsms, of a power-shaft, a revers-
ing mechamsm in operative 1elat10n to the
m&ster-ﬂ'e:{w shaft and embracing two trains

130
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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 deseribed. =
57. In a gun, the combination with a mas-

ter-gear for operating theloading and extract- |

Ing mechanisms, and a power-shaft, of a re-

~ versing driving mechanism in active relation

IO

20

- 30

to the master-gear shaft and including two
trains of mutilated gears, means for simul-
taneously driving adjacent members of the
traing simultaneously in opposite directions,
and cluteh mechanism connected operatively
with the gear-driving devices, substan tially
as described. ' ' '

53. 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-gearalternately in opposite directions,
substantially as deseribed. -

09, In a gun, the combination with a mas-

ter-gear for operating theloadingand extract-

- Ing mechanisms, and a power-shaft, of a re-

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

35

40

45

other members of said gear-trains being con-

tinuously driven in opposite directions by the
counter-shaft and arranged to alternately ac-
tuate the driven gear members in opposite
directions, snbstantially as described.

60. 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 mechanism inecluding two
trains of mutilated gears com prising mem-
bers fast 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 deseribed.

50

60

- the counter-shaft and the master-gear shaft,

61. 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-gear inecluding a counter-

shaft, two trains of mutilated gears between
sald counter-shaft and the master-gear shaft,
a cluteh mechanism operatively arranged to
the power-shaft and the counter-shaft, and
means for controlling the clutch mechanism,
substantially as desecribed. |

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

a clutch mechanism, and means for automat-

ically shifting the clutch mechanism at cer- i

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

63. 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-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 clutech mechanism

and arranged in operative relation to one

gear-train, substantially as deseribed.
64. In a gun, the combination with a mas-

ter-gear foroperating the loading and extract-

1ng mechanisms, and a power-shaft, of a re-

versibledrivingmechanism including a coun-
ter-shaft, and two trains of mutilated gears,
a clutch mechanism, a shipping-rod connect-

oo
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ed with said clutch mechanism and arranged

to be operated by one of said gears to auto-

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 as described. = I
65. In a gun, the combination with a mas-
ter-gear for operating theloading and 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 connected
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 clatech mechanism forits members
to remain normally in or out of gear, substan-
tially as deseribed. o |

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-

1sm, a shipping-rod connected therewith, an
adjusting-lever connected to said shipping-
rod tomove the latter manually, and asetting-
lever controlled by the adjusting-lever and
arranged to release the shipping-rod from re-
straint by one of the gears, substantially as
described. - S

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

by, a clutch mechanism, a spring-controlled
shipping-rod connected with the clutch and
held in active relation to one gear-train, an

matically disconnect the counter-shaft from
the power-shaft at a certain period in the ro-

Q0
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adjusting-lever connected operatively with

said rod, and a setting-lever to release the
rod from the gear-train, substantially as de-
scribed. | : |

68. In"a gun, the combination with a mas-
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fer-gear for operating the loading and extract- | means fm chanﬂ*mn* Lhe position of the 10d

ing meclmmsms_, and a power-.—shaft,, of a re-
| Versible driving-gear,

shaft, and two trains of mutilated gears, a

cluteh, a shipping-rod connected with the

clutch and disposed in active relation to one
gear-train, a pressure- spring toimpel the rod

“endwise and to hiold the rod in the path of the

10

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 extract-
ing mechanisms, and a power-shatt, of a re-

~ versible driving mechanism including 4 coun-

20
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~ter-shaft;and two trains-of mutilated gears; |
a ciuteh, a shipping-rod having a notched rear

end, a pressure-spring for sald rod, a con-
trolling-lever having pawl connections with
said shlppmﬂ' rod, and a setting- 1ever sub-
stantially as deserlbed |
70, In a gun, the eombmdtwn with a mas-

ter-gear for' operatl ngtheloading and extract-
ing mechamsms and a power—shaft of a re-

versmle dI‘lVlDU mechfmlsm including a coun-

ter-shaft, and two trains of mutﬂated oears,

a cluteh, ashouldered shipping-rod con neoted
to the cluteh and disposed in active relation
tothe gear-train,an adjusting-levérconnected
with said ‘od, means for lockmn* said lever in
either of three positions to control the ship-
ping-rod, and means for releasing said ship-
ping-rod under certain eondltlons substan-
tlally as described.

71. In a gun, the combination with a mas-

ter-gear for* 0pemtm ¢ theloading and extract-

ing meohanisms and a power-shaft of a re-

- VeI‘Slble driving meehamsm including a coun-

ter-shalt, and two trains of multﬂated oears, a

~cluteh,a shlppmﬂ -rod connected tothe clutch

45
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~anadjusting-lever havingalipand eonneeted

to the rod, and a setting-lever disposed in ac-
tive relation to the rod and controlled by the
lip of said lever, substantially as deseribed.

- 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 twotrainsof mutilated gearsac-
tuated by the counter-shaft and one gear hav-

ing a cam-lag, a clutch, a shouldered ship-

ping-rod connected to said clutech and ar-

‘ranged for its shoulder to lie in the path of
the cam-lug, a spring to control the rod, and

including a counter-

Subst&ntlall_} a3 descmbed
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73. In a gun, the combination with a mas-
ter-gear for opemtmfr the loading and extract-

ing meghanlsms, and a power-shaft of .a re-
versibledriving mechanism including a coun-
ter-shatt, and two trains of mu‘mlated oears

60

operated bysmd counter-shaft,aclutch,means -

for controlling the cluteh, and an mdlca,tor
device connected opemtwel y with the cluteh
mechanism, substantially as desecribed.

74. In a gun, the combination with a load-
ing meehamsm of achambered feed—eyhnder
a feed ey]mder operating carriage mounted

tate the latter, Spaced locking-plates. mounted

on the carriage and engaging altemately with

said feed- cyhnder as the carriage completes
its back-and-forth travel, abreech-block, and
a- firing mechanism, substantially as de-
%crlbed | |
75. In a gun, the combination of a breech
having the lonﬂ'ltudmal slots forthe extractor
and pusher and a vertical ﬂ*uldeway for the
breech - block, a loading-carriage promded

to travel-in a reetilinear-path pamllek to the- .- -
axis of said feed-cylinder, a feed-controller
between the carriage and feed-cylinder to ro-

70O
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with the extractor and pusher to fit in said .

the way of the breech means for a,d]ustmﬂ'
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 gan

having its breech pivoted thereon, of loadmﬂ*
and ﬁrmﬂ' mechanisms mounted on the gun-
breech to  be elevated or depressed theremth

a power-shaft mounted on the bed in aline-

‘slots of the breech, a breech-block guided in
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ment with the pivotal support of the gun, and

a reversible driving mechanism aetuated by
said power-shaft and connected with the load-
ing mechanism to normally maintain an op-
eratwe relation 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 PRUNGII
- J M. REED.
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