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UNITED STATES

PATENT OFFICE.

EDWARD G. PARKHURST, OF HHARTFORD, CONN ECTICUT, ASSIGNOR TO THE
HOTCIKISS ORDNANCE COMPANY, LIMITED, OF LONDON, ENGLAND.

BREECH MECHANISM FOR ORDNANCE.

SPECIFICATION forming part of Letters Patent No. 512,743, dated January 16,1894,
Application filed July 13,1893, Serial No, 480,408, (No model.)

Fo all whom it may concermn;
Beitknown that I, EDWARD G. PARKHURST,
a citizen of the United States, residing at
Hartford, in the county of Hartford and State
5 of Connecticut, have invented certain new
and useful Improvements in Breech-Loading
Ordnance, of- which the following is a specifi-
cation. '
This invention relates to breech-loading
10 ordnance, and has special reference to that
class of ordnance, or rapid-fire guns, in which
the opening of the breech, extracting the
empty shell, and cocking the gun are accom-
plished by the movement of an actuating-
15 lever or crank-arm in one direection, and the
closing of the bieech and making ready for
firing are accomplished by the reverse move-
ment of the same lever.
My invention has for its object to furnish

20 an improved breech-mechanism for rapid-fir-

ing guns of the class specified, having im-
proved means for ac:uating the breech-block,
and having improved devices and combina-
tions thereof for actuating, locking and re-
25 leasing the cartridge-firing devices and for
effecting the assembling and disassembling

of the mechanism of the gun.
In the drawings accompanying and form-
ing a part of this specification, Figure 1 is a
30 plan view of a portion of a rapid-fire breech-
loading gun, of the so-called “Hotchkiss”
type, embodying mny present improvements.
Fig. 2 is a side elevation of the gun, as seen
from below in Fig. 1. Fig. 3 is a rear eleva-
35 tion of the same, as seen from the left-hand
in Fig. 1. Fig. 4 is a front elevation of the
same, as seen from the right-hand in Fig. 1.
_ Figs. 5, 6, and 7 are side elevations, partially
in section, of a portion of a gun, showing the
40 breech-block and actuating-lever in thethree
positions it successively occupies in the oper-
ation of opening the breech-mechanism to in-
sert a cartridge. Fig. 8 is a central vertical
gection of the breech-block removed, taken
5 on the dotted line c—c, Fig. 18, looking in the
direction of the arrow, the firing-pin-arm be-
ing shown in a retracted or cocked position.
Figs. 9 and 10 are vertical longitudinal sec-
tional details of the gan, taken on the dotted

5o line f—f, Fig. 1, looking in the direction of

“the arrow, said figures showing the firing-pin-

arm with its firing-pin in its forward and re-
tracted positions, respectively. Iig. 1l is a
side elevation of the breech-block, portions
being broken away to more clearly show the 55
firing-pin-actuating mechanism. Fig.12isa
front elevation of the same. Ifig. 13 is an
under side view of the breech-block, the fir-
ing-pin-actuating shaft being broken off. Fig.

14 is a side elevation of the breech-block, as 6o
seen {rom the right-hand of Fig. 12. Fig. 15

is a horizontal transverse section of the
breech-block and mechanism carried thereby,
taken on dotted .line a—u, as seen from the
top in Fig. 11. Figs. 16, 17 and 18 are cross- 65
sectional detail views, taken on dotted line
g—yg, Fig. 3, of the breech-block-actuating
crank-shaft, its crank, the actuating lever,
and fastening devices, said figures showing
three relative positions of the locking-arm or 70
key with relation to the crank-shaft. Figs.19
and 20 are sectional detail views showing the
stop for limiting the movements of the breech-
block. Figs. 21, 22 and 23 are enlarged rear
views of the upper portion of the firing-pin- 75
arm and the firing-pin, illustrating the suc-
cessive positions of the firing-pin during the
insertion thereof into its seat in the firing-
pin-arm. Fig. 24 is a vertical longitudinal
section of a portion of the firing-pin arm, 8o
showing the firing-pin partially inserted. Fig.

25 is a sectional detail view of a portion of
the breech-block, showing the manner of se-
curing the recoil-plate therein. Fig. 26 is a
side elevation, partially in section, of the 85
breech-block,showing the means for securing
the recoil-plate therein. Figs. 27 and 28 are
detail views, looking from the under side of
the breech-block, showing the manner of se-
curing the firing-pin-holding devices in the go
breech-block. Figs.29and 30 aresectional de-
tail views showing the manner of securing the
firing-pin-shaft against longitudinal move-
mentin the breech-block. Fig.31lisan irregu-
lar verticalsectional detail view of the breech- g5
block, (partially in side elevation,) taken on
dotted line h—/, Fig. 33. Fig. 82 is a front
elevation of the breech-block. Fig. 33 is a
transverse section taken on dotted line b—J,
Fig. 31, looking downward. Figs. 34, 35 and 1oco
36 are detail views, in side and end elevation,

of the firing-pin-arm and firing-pin. Figs.37,
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38, 89, 40 and 41 are detail views of the fir-
ing-spring, firing-spring-supporting pin, and
slide, or plunger, which constitute the firing-
pin-actuating devices. Iig. 42 is a side ele-
vation of the cocking-lever, its shaft being
shown in dotted lines. Tig. 43 is a front cle-
vation of said cocking-lever aud its shaft, said
figure showing the spring detent-catch for se-
curing the shaft in position in the breech-
block. Fig. 44 is a plan view of a portion of
said shaft. IPigs. 45 and 46 are side and rvear
elevations, respectively, of the sear. Fig, 47
is a plan view of a portion of the gun, show-
ing the breech-pieco with the breech-block re-
moved. TI'ig. 48 is a central vertical section
of the same, on dotted line ¢—e,looking from
the under side of Fig.47. TFig. 49is a similar
sectional view, looking from the opposite side
in Fig.47. Tigs. 50 and 51 are front and side
elevations, respectively, of the recoil-plate
locking-device. Fig.51%is a rear view of the
recoil plate with the fastening device re-
moved. Figs. 52 and 53 are front and side
views, respectively, of the fastening device

which secures the recoil plate to the breech-

block. Tigs.5+and 55 are plan and side ele-
vations, respectively, of the breech-block-act-
uating lever. Figs. 56 and 57 are side and
front elevations, respectively, of the breech-
block-engaging erank-arm and itsshaft. Figs.
58 and 59 are side and front elevations, re-
spectively, of the locking-device for secur-
ing the breech-block-actuating lever in place
upon the crank-shaft. Figs, 60 and 61 are
side and front elevations, respectively, of the
locking-arm or key for the locking-device
shown in Figs. 58 and 59. Figs. 62 and
63 are side and plan views, respectively, of
the extractor. Figs. 64 and 65 are end and
side elevations, respectively, of the stop for
limiting the movements of the breech-block.
Tig. 66 is a rear elevation of the ordnance,
partially in section,showing the breech-block
in the position it oceupies when first insert-
ing the same in the breech-piece of the gun,
orwhen removingittherefrom, the actuating-
lever being broken off; and Fig. 67 is a side
elevation of the same parts, of which some
portions are shown broken away.

Similar characters designate like parts in
all the figures.

For illustrating the applieation and mode
of operation of my present improvements, I
have shown the same applied to a rapid-fire
gun of the well-known “ Hotchkiss ” type.

In the drawings, the usual barrel of the
cannon or ordnance-piece is designated by B,
and is shown formed integral witi. the en-
larged breech-piece C. If preferred, how-
ever, the barrel may be made ‘separate from
the breech-piece and inserted within the usual
forwardly-extending jacket, in a well-known
manner. Said breech-piece Cis shown verti-
cally recessed or mortised, asat 3, to form the
sides C’, C”, between which is located the
vertiecally-movable breech-block D. On the
inner faces of the sides ¢’, C”, respectively,

of the breech, are formed the projecting
guides or tongues 4 and 5, which enter the
corresponding recesses 4/, 5, respectively,in
the outer side-faces of the breech-block D,
which tongues and grooves form the guides
for controlling the breech-block in its vertical
movements. Said tongues and grooves aro
shown formed somewhat inclined toa vertical
line, as clearly shown in Wigs. 14, 47, 48 and
49, so that the block D, as it is moved down-
ward from the position shown in Fig. 5 to that
shown in Fig. 7, will be carried rearward a
short distance, thus relieving the pressure
againstthe head of the cartridge (not shown)in

the gun-barrel. Said backward inelined verti-.

cal movements of the breech-block carry the
forward face of said block away from the for-
ward abutment face of the breech as the
breech-block descends, the guides being so
disposed as to effect such relief-movement on
the first downward movement of the breech-
mechanism. For this purpose the rear face ¢
of the breech-block is formed slightly at an
angle with relation to a line at right angles
to the axis of the gun, said face being in par-
allelism with the aforesaid breech - block
guides, whereas the front face of said breech-
block, and the front abutment-face of the
breech-piece C, are in parallel lines and sub-
stantially at right angles to the bore of the
gun-barrel.

The rearward wall C3 of the breech-piece
which conneets the side-walls ¢’ and '’ back
of the breech-block mortise, isshown cut away

for a portion of its width and from the upper

sidedownward to a point below the line of the
gun-barrel, to form an opening through which
to insert the cartridgesand remove the empty
cartridge-shells in the usual manner; at each
side of said cartridge-opening, a portion of
the wall remains to form the shoulders 7 and
8 for supporting the rearward face of the
breech-block when this is in its uppermost
position ready for firing the gun.

‘The front face of the breech-block is re-
cessed and provided with a recoil-plate, 10,
which is removably secured in place by means
of a spring-catch,designated in ageneral way
by 8, engaging in a recess, 13, in the inner
face of one of the walls of said block, as will
be hereinafter more fully deseribed. This
recoil-plate is bored and recessed, as shown
at 14, in Fig. 10, to receive the forward end
of the firing-pin. When the breech-block D
is in its uppermost position, as shown in Figs.
2, 3, 4, 5, 9 and 10, the forward face of the re-
coil-plate 10 stands close to the channel 15
for tho cartridge-head, and as said breech-
block is gradually lowered, it is withdrawn
rearwardly until (in the lowest position of
the breech-block as shown in Fig. 7) said re-
coil-plate stands a short distance back from
theline of said cartridge-head channel. While
therear face of the breech-block always moves
in line with the inclined shoulders or faces 7
anad 8, (owing to the guides4 and 5 being par-
allel therewith,) its front face, which rests
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snugly against the breech of the gun, only
when said block is elevated, will, at tho first
descending movement of the breech-block,
move backward away from the aforesaid po-
sition, thereby at once relieving the pressure
of the cartridge-shell on the recoil-plate.

The vertical movements of the breech-block
are accomplished by means of the hand-oper-
ated actuating-lever K, secured to a short
shaft, 16, that is journaled inone of the walls,
(", of the breech-piece. ' This shaft carries
on its inner end a erank, 17, capable of oscil-
lation in a recess, 18, formed in the side of
the breech-bloek, and is provided at its free
end with a stud or erank-pin, 19, that enters
and runs in a eam-groove, cut transversely in
the side of said block. This cam-groove has
a forward portion, 21, which is preferably con-
centric with the shaft 16 when the breech-
block is in its uppermost position, (see Fig. 5,)
and has a rearward oppositely-disposed por-
tion, 22, which forms the cam proper. Dy
this construction of cam, it will be seen that,
asthe actuating-leveris drawn rearward from
the position shown in Fig. 2 to the position
shown in Fig. 5, the stud or pin upon the
crank will, for the entire length of the throw
of the erank 17 between the two positions
shown in the figures referred to, move idly in
the eam-groove without moving the breech-
block with relation to the breech of the gun.
As soon, however, as the crank-pin 19, in its
backward movement, passes the point or po-
sition it occupies in Fig. 5, it enters the rear-
ward oppositely-curved portion, 22, of the
cam-groove, and immediately coming in con-
tact with the lower wall of said groove, theré-
by moves the breech-block quickly downward
to the position shown in Fig. 7. When the
movement of the actuating-lever is reversed,
the breech-block will be quickly moved up-
ward to its closed position, the reverse of its
movement in the operation of opening the
gun previously described.

The range both upward and downward of
the vertical movements of the breech-block
is positively limited by a stop-pin, 24, which
passes through one side of the breech-piece
and enters a recess, 25, in the left-hand side
of the breech-block, as clearly shown in Figs.
1,38,4,19,20 and G6. As a means for remoy-
ably securing this stop-pin in the breech-
piece, the said stop is shown provided with
the detent-catch 26, which, as shown in Figs.
19, 64 and 65, is let-in to the side of the shank,
24’, of the stop and has a fixed bearing in a
hole in the head of said stop. The innerfree
end, 26, of - the detent-catch is provided with
a projection adapted for engagement with
catches or notches, 27, formed in the walls.of
the recess or bore 28, Figs. 19, 20 and 47,in
which the shank of the stop is seated; said
detent-catch 26 is in the nature of a “spring-
catech” and operates to normally hold said
stop against accidental displacement. Inthe
drawings, I have shown two annular catch-
grooves formed iu the seat of, and concentrie

-piece.

with relation to, the shank of the stop, the
distance between the stop-grooves being sub-
stantially the distance of travel of said stop
from an inoperative to an operative position.
The projection upon the detent-cateh will,
preferably, be semi-spherical in shape, and
the eross-sectional shape of the catch-grooves
will (as shown in the drawings) coincide

“therewith, so that, when it is desired to with-

draw the stop from engagement with the

b3

breech - bleck, as in Fig. 9, to the position:

shown in Ifig. 20, for permitting the breech-
bloek to be removed from the breech-piece of
the gun, a sudden pull upon the head of the
stop is all that is required, the detent-catch
projection 26’’, owing to its shape, being read-
ily withdrawn from the inner cateh-grooveto
the outer one. :
For the purpose of removably securing the
erank - shaft in the breech- piece, and as a
means for securing the crank-actuating lever
so that it will, during a portion of its oseilla-
tion, inuperatively, and in the balance of its
oscillation, operatively, engage the crank-
shaft, (the purpose of which will be herein-
after fully explained,) I provide a short shaft,
16, with the erank 17, preferably formed in-
tegral therewith, and insert said shaft in its
bearing in the breech-piece through the ver-
tical mortise 3in said breech-piece, said shaft
being of sufficient length to project a short
distance beyond the outerface of said breech-
Said shaft is shown reduced in diam-
oter at its outer end, as indicated at 16, to
form a journal for the actuating-lever E,
whieh, in assembling the parts, is slipped on
over the end of said shaft and is fitted to
closelyengage,but freely move upon,said jour-
nal. The extreme outer end of the shaft 16
is squared or flattened on one or more sides
thereof, which squared end is adapted to re-
ceive a coupling or locking-device, designated
in a general way by F, which coupling, as will
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be hereinafter more fully deseribed, is locked

into engagement with the shaft and has a
projection, 30, to engage and limit the extent
of free movement of the actuating-lever upon
and with relation to the shaft. Inthe present
instance, the shaft 16 has the extension, 162,
of the lever-bearing 16’ or extreme outer end
of the shaft, flattened on three sides, desig-
nated by 31, 31, and 31% respectively; the
fourth side, designated by 32,is shown form-
ing a continuation of the cylindrical outer
surface of the shaft; and in this side (which
is preferably left full as shown, and not cut
away) is formed a transverseshaft-lock noteh,
33, for receiving the working-end or key of
the coupling or shaft-lock F, as hereinafter
more fully deseribed. The shaft-lock or coup-
ling, designated in a general way by F, con-
sists of a plate, 34, having a transverse bear-
ing-opening, 34’, to correspond with and fit
the squared portion of the crank-shaft 16,
and has a transversely-projecting lug, 30, ra-
dially disposed with relation to the axis of

“the shaft when said locking-plate is in posi-
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tion thereon; which lug, when the parisof the
crank-shaft are assembled, extends between
the ears 35, 35’ upen the actuating-lever;
these ears are radially disposed with relation
to the bearing-axis of said lever, and form
abutting faces to engage the faces of the lug
or projeetion 30 upon the hub 34, during the
movement of the said actuating-lever. As
will be seen by the drawings, the lug 30 upon
the crank-lock hub 34 is of a V-shaped form,
its sides being about radial to the axis of its
bearing; and the space between the ears 35,
35’ of said leveris correspondingly V-shaped
and of greater width. 'This construction al-
lows a limited free movement of the actuat-
ing-lever with relation to said lug 30, so that,
during the first movement of the lever, it
meets with no resistance, but after traversing
a given arc, the abutment-face 35’ (owing to
the momentum attained by the lever in its
unobstructed swinging movement) strikes the
lug 30 with a sudden and considerable foree,
thereby quickly starting the breech-block
from its impinged closed position.

The crank-lock hub 34 is recessed centrally
at its upper outer edge, as shown at 36, to
form ears between which is pivoted alocking-
plate, 37, which has a eurved resilient pro-
jection or arm, 37’, extending underneath
and impinging on the hub when this is se-
cured in position upon theshaft 16, as shown
in Fig.2. Therecess 36, which forms the seat
for the locking-plate 37, communicates with
the bearing-opening, 34/, in said hub, the pur-
pose of which feature will be obvious. 'The
locking-arm 37, in its preferred form, as most
clearly shown in Figs. 58 and 60, has on the
innersidethereof the'lock-catch or bolt-end 38,
adapted for engaging in the aforesaid trans-
verse slot orlock-noteh 33in the shaft 16, In
assembling thecrank-shaft and said accessory
parts, assnming the crank to be in positionin
its bearing in the breech-piece and the actuat-
ing-leverin proper position upon the journal
167, the locking-hub, with its locking-plate in
an inoperative position, is slipped upon the
squared end of the shaft with its lug 30 pro-
Jjecting between the ears 35, 35, of the actu-
ating-lever, after whieh the locking-arm is de-
pressed so that the lock-catch 38 thereof ex-
tends into the noteh 33 in the shaft; the
curved arm 37’ of the locking-arm, during
this movement,coming under and tightly im-
pinging the lower face of the locking-plate,
thus preventing lateral displacement of the
loeking-arm and at the same time securing
the locking-device F and the actuating-lever
E against longitudinal movement upocn the
shaft16. Theoutward movement of the lock-
ing-plate from the closed position shown in
Fig. 16 to the open position shown in Fig. 18,
is limited by the projecting end or stop-arm
39, which engages against the stop-face 40 of
the locking-plate 34, as shown in Fig. 18,
When the locking-plate is in its closed or

working-position shown in Fig. 16, the outer

end, 41, of the yielding lever-arm 37’ thereof

1 512,743

extends beyond a central line, x—z, drawn
through the fulerum of the locking-arm and

-axisofthelocking-plate,and yieldingly grasps

the outer side of said locKing-plate in oppo-
sition to the pivolal bearing of said loeking-
arm, thereby holding said locking-arm in
place with a considerable degree of force, de-
pendent, of course, upon the clasticity of the
lever-arin 37” and the distance its point41 ex-
tends beyond said line z—z of the axisof the
shaft and locking-plate pivot.

The operation of the deseribed actuating-
lever attachment will be readily understood
from the drawings in connection with the de-
sceription immediately preceding. The actu-
ating-lever being locked in place upon the

shaft as shown in Figs. 1and 16, the operator-

may quickly withdraw the same by throwing
the locking-arm 37 out of engagement with its
locking-noteh in the shaft, whieh will allow
both the locking-device IF and the lever to be
withdrawn and replaced practically by one
operation, without the necessity of releasing
the grasp upon either of the piecessoremoved
or replaced. By means of the construction
and mode of assembling thus described of the
several parts, it is practicable to have these
so fitted as to be freely assembled and disas-
sembled by hand without having any objec-
tionable play of one partupon the other; also,

the use of small separable details, such as.

the normally-loose pins or screws heretofore
largely used in this elass of devices, is entirely
avoided, the device herein shown having only
one pin, the pivot-pin for the locking-arm;
and this, being firmly driven into the locking-
plate, is, therefore, normally non-separable.

The crank-attachment here described con-
stitutes the subject-matter of a separate ap-
plication, Serial No. 481,479, filed July 26,1893.

Formed upon the hub of the breech-block-
actuating lever, as clearly shown in Fig. 55,
is a cam or projection, 35% adapted for en-
gagement with a cam lever, 43, upon the fir-
ing-pin shaft, when the said actuating-lever
is moved to open the breech to thereby par-
tially rotate the firing-pin shaft to cock the
gun during the descent of the breech-block,
substantially as hereinafter more fully set
forth.

The firing-pin shaft, designated in a gen-
eral way by G, is journaled at its ends in
transverse bearings formed in the side-walls,
d—d’, of the breech-block D, one of said jour-
nal-bearings being formed in a tubular pro-
jection, 42, which may be formed integral
with and extending beyond the outer face of
the side-wall d’, said tubular bearing sup-
porting one end of the said shaft nearly its
entire length. Secured to,or formed integral
with, this end of the shaft G, is a cam-lever,
43, which cam-lever, when the parts are as-
sembled, lies in the plane of movement of the
cam 35° upon the breech-block-actuating le-
ver, and is adapted to be actuated thereby
during the opening movement of said lever
for partially rotating the said shaft G to re-

73

8c

85

gc

95

ico

105

Tic

115

120

128

135




10

15

20

25

30

35

40

45

5¢

55

60

65

the rotation of theshaft G.
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tract the firing-pin-arm, as will be hereinafter
more fully described; this cocking operation
takes place, of course, during the descent or
opening movement of the breech-block. The
firing-pin shaft G is shown reduced at its left-
hand end, as shown at 44, to form a shoulder,
45, adapted to abut against the inner face of
the side-wall d of the breech-block to prevent
longitudinal movement of said shaft in one
direction; said reduced end 44 forming the
journal for this end of the shaft, and being
of sufficient length to extend a short distance
beyord the outer face of said side-wall d, as
¢leariy shown in Tig.12. TFormed longitudi-
nally in one side of the journaled end, 44, of
the shaft G, is a recess, 46,in which is secured
a resilient detent-cateh, 47, that is secured at
its inner end in the recess 46 by means of a
pin, 48, extending into a transverse hole in
said shaft; said detent-catch has, at its ex-
treme outer free end, a laterally-projecting
cateh, or hook, 49, which, when the shaft is
extended into its bearings in the side-wall of
the breech-bloek, will spring upward and en-
gage with the outer face of the side-wall d,
and thus secure the shaft against longitudi-
nal movement. A portion of the central part
of the shaft G will be cut away at its sides,
as shown at 50, preferably on that portion ad-
jacenttothe bearing-end, 44, to form asquared
or hexagonal journaladapted toengage in the
corresponding bore, 51, of the hub, 52, of the
firing-pin arm H; which arm ecarries the fir-
ing-pin L.

The firing-pin arm, designated in a general
way by H, consists of the hub 52, which, in
practice, is made of a length equal to the
distance between, and has a bearing at its
endsagainst,the innerfacesof the side-walls,
d—d’,of the breech-block; which bearing pre-
vents movementof said arm longitudinally of
its shaft. Said hub 52 is suitably bored lon-
gitudinally for non-rotative engagement with
its actuating-shaft G, the constructior being
such as to permit these parts to bereadily as-
sembled. Formed upon the hub 52, at one
side of the firing-pin arm, is a eam-lever or
curved projection, 53, which, as will be here-
inafter described, is adapted for engagement
with the firing-spring-actuated slide K dur-
ing the rotary or turning movement of the
firing-arm shaft G to compress said spring
preparatory to firing. Formed upon the said
hub 52, at the opposite side of said arm, is a
sear-catch, or projection,56,adapted to be en-
gaged by the cateh, 57,0f the searL, for hold-
ing the shaft G, with its firing-pin arm and
firing-pin,in a retracted position ready tofire
the gun. ’ -

As shown most clearly in Fig. 15,the breech-
block is vertically recessed at its lower end,
as shown at 58, 59 and 60, to form vertical
walls or partitions; between which walls the
sear L, the cateh 56 upon the hub of the fir-
ing-pin arm, the uring-pin arm and its cam
55, respeetively, are located and move during
The breech-block,

or guide M'.

as shown at 61 in I'ig. 31, is vertically bored
at its under side, near its rear end, in a line
with the slide-retracting cam 55 upon the fir-
ing-pin shaft, to receive, and form a bearing
for a vertieally-reciprocating firing-pin-actu-
ating slide K. v .

The firing-pin-actuating devices consist, es-
sentially, of the firing-spring M, the support-
ing-stud or pin, M’, therefor, and the recipro-
cating slide K. This slide K is, preferably,
tubular in shape, for forminga casing for the
firing-spring,and at its upper end bears upon
said spring, as shown in dotted lines in 1.41g.
40. This slide is fitted to have free vertical

movement in the beating 61, before referred.

to, and has, at its lower end, an outwardly-
projecting arm, 62, adapted for .engagement
with the cam-face, 53, of said firing-pin arm.
The firing-spring is supported atits lowerend
upon an elongated bearing-plate or head, 63,
on the lower end of thespring-supporting pin
As a means for securing the fir-
ing-spring slide and supporting-pin in place,
the bore or recess 61 isenlarged diametrically
at the lower end, where it extends through
the bottom-plate of the breech-block, asclearly
shown in Fig. 27, to form an annular recess
in the Lottom wall of the breech-block be-
tween its inner and outer edges, as shown in
Fig. 25, to form annular flanges, 64, 64’; for
supporting the said bearing-plate 63. This
annular recess is, practically, of a diameter
equal to the greatest diameterof the bearing-
plate 63, and the elongated opening In the
bottom wall of the breech-block correspo'nds
substantially to the shape of said bearing-
plate. o

The elongated opening, 61,in the bottomn
plate of the breech-block has a continuation,
or extension, 67, at one side, of sufficient
length to permit the projecting arm 62 upon
the slide K to be inserted therethrough, said
arm. 62 being of less width than the diameter
of the slide, which slide is of a diameter ap-
proximately equal to the width of the open-
ing 61 aforesaid. By this construction and
arrangement, it will be seen that the §hc‘.e K,
firing-spring M and spring-supporting pin
may be inserted as one piece through the
opening 61 and secured in proper position
in the breech-bloek, it simply being neces-
sary, after the said parts are inserted a.md the
bearing-plate 63 of the spring-supporting pin
is in alignment with the annular recess above
the flanges 64, 64’, to turn the bearing-plate
63 one-quarter of a revolution, to the position
shown in Fig. 28, the ends of said bearing-
plate, in this position, overlying the flanges

64, 64’, and being held thereby in position.

As a means for preventing accidental turn-
ing of the spring-supporting pin and con-
nected parts, the bearing-plate 63 hss an an-
gular axial projection, 68, at its outer face,
herein shown as square, which projection is
of a size to closely fit between the adjacent
edges of the flanges 64, 64’ when the parts
are assembled and the bearing-plate igin the

75

8o

85

93

95

100

115

120

125



512,743

position shown in Fig. 38. “For convenience
in turning said bearing-plate andspring:sup-
porting pin to disassemble the parts, the pro-
Jjection 68 of said bearing-plate is preferably
knurled or corrugated on its outer face to
form a head capable of being turned by the
finger of the zunner by frictional engage-
ment. By this construetion and arrangement

- of the firing-pin-actuating devices Jjust- de-
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seribed, the said parts may be quickly re-
moved in an assembled condition, asone piece,
for the purpose of cleaningor for the replace-
ment of defective parts,and quickly replaced
in operative position, it simply being neces-
sary, when removing the said parts, to turn
the bearing-plate 63 one-quarter of a revolu-
tion in its seat, when said parts will drop out;
and after inserting the same, as before de-
scribed, a reverse movement of the bearing-
plate will secure the parts against accidental
displacement,

As a means for holding the firing-pin lever
and firing-pin in a retracted or cocked posi-
tion, or in the position shown in Fig. 10, the
hub.52 of the firing-pin lever has, as before
stated, a catch, 56, adapted to engage with a
notch or cateh, 57, formed on the forward
side of the sear L, which sear is pivotally se-
cured to the breech-block in the vertical re-
cess 58, above the said catch 56, by a journal-
pin, 65. 'The pivotal point, 65, of the sear is
above and slightly in allvance of the axis of
the shaft G, and the sear has a depending
curved arm, 66, which extends below said shaft
and has a loop or eye adapted to be engaged
by a hook or other suitable device, or by
the finger of the gunner, to retract said sear
for disengaging its catch 57 from the firing-
pin lever. As a means for normally depress-
ing said sear and retaining it in locked en-
gagement with the hub of the firing-pin le-
ver, a sear-spring, 78, is provided, as shown
in Fig. 11; which spring is seated in a suit-
able recess at 79, Fig. 11, in the breech-block,
and at its lower end bears against the upper
face of the sear; an annular recess being pref-
erably formed, at 79’,in the upper face of
the sear, to provide a seat for the sear-spring
and prevent lateral movement thereof.

The head of the firing-pin lever (which is
shownslightly enlarged) is transversely bored
as shown at 70 in Fig. 24, to receive the firing-
pinl. Located within the bore, 70, of the head
of the firing-pin lever, is a transverse wall or
partition, 71, divided or recessed centrally, as
at 72, to form side-flanges for preventing lon-
gitudinal movement of the firing-pin. The
firing-pin Iconsists of a main cylindrical body,
73, having a conical flanged head, 73’, at its
forward end, and having a central firing-

point, 74, for striking the cap of the cartridge.

The body-portion of the firing-pin is trans-
versely and longitudinally recessed or cen-
trally divided, as shown at 75, and has, near
its rear end, at opposite sides, two outwardly-
projecting flanges, 76, adapted to engage the
rear face of the flanges formed by the wall

71 when tho pin is seenred in position. The
bore 70 in the rear of the wall 71 is irregular
in form, to provide cam-faces, at 77 and w,
between which the flanges, 76, of the firing-
pin will be normally held (when said firing-
pin is in place) against rotary movement. In
securing the firing-pin in position in the head
of the firing-pin lever, the rear flanged end
of said firing-pin is first inserted within the
bore 70 of the said firing-pin lever with its
flanges in a vertical plane, as shown in Figs.
23 and 24, and moved backward until the
flanges 76 pass through the central opening
in the wall 71; in this position, the flanged
head 73 will bear against the forward face of
the head of the firing-pin lever, and the for-
ward faces of the flange 76 will be slightly
in the rear of the rear face of the wall 71.
Next, the firing-pin will be turned, either to
the right or left, a quarter of a revolution
from the position shown in Fig. 23 to that
shown in Fig. 21, which turning of the firing-
pin will, in consequence of the cam-faces 77,
77, slightly compress the rear end of the fir-
ing-pin, as shown in Fig. 22, allowing the
flanges to ride past the cam-projection, and,
after passing said projection, immediately
expand and be seated in the cam-shaped re-
cesses, as shown in Fig. 21, thus locking the
firing-pin against accidental rotation and se-
curely locking the same in position longitudi-
nally. To remove the firing-pin, it is .oply
necessary to turn the same from the position
shown in Fig. 21 to_that shown in Fig. 2?:, by
a quarter-revolution, and then withdraw it by
a forward longitudinal pull. ..

Formed in the outer face of vhe left-hand
wall of the breech-lock, near its front end,is
the vertically-located extractor-cam-groove
80, which begins at the upper outer edge of
the breech-block, extends dewnward for a
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short distance in parallelism with said guid- .

ing-groove 4’, is thence forwardly curved, as
shown at 81 in Fig. 14,to form the extractor-
cam, and below that again continues down-
ward in parallelism with said -;*u!dlng-groove
to its terminus approximately midway of the
length of said block. Theengagement of the
extraetor P with the extractor-cam is effected
by means of a stud or projection, 82,.formed
on the outerside of the extractor, which stud
fits in said cam-groove to slide * oin after
the usual manner of this class of devices.
The extractor, designated in a general way
by P, and shown in detail in Figs. 62 and 63,
consists of a tongued plate, 83, fitted toslide
in a corresponding groove or channel, 84,
formed in the inner face of the left-hand wall
C’ of the breech-piece C, as clearly shown in
Fig. 48 of the drawings. At its forward end
the extractor is provided with an inwardly-
projecting hook, 85, which on the forward
movement of the same enters into a recess,
86,in the bore of the gun-barrel, which recess
is a continuation of a channel 84 formed in
the breech-piece. When the extractor is in
its forward position, the point of its hook
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stands just forward of the rim of the car-
tridge, as shown in dotted lines in Fig. 47.
On the first downward movement of the
breech-block, (the ways of this being inclined
downwardly and backwardly as hereinbefore
described,) the face-plate, or recoil-plate, 10,

is withdrawn with the breech-block slightly.

from the head of the cartridge-shell, and as
the breech-block mechanism continues its
downward movement, the aforesaid stud 82
travels in the cam-groove from its lowest po-
sition, shown at » in Fig. 2, at the lower end
of the cam-groove 80, and first strikes thefor-
ward faceof the cam 81 (at the point marked
s’in Figs. 2 and 14), and as said cam-face is
there but slightly inclined from the vertical,
the extractor is subjected to a powerful back-
ward throw, thereby foreibly “starting” the
cartridge-shell from its seat in the firing-
chamber or Lore of the gun-barrel. As the
downward movement of the breech-block
mechanism continues, the increasing inclina-
tion of the extractor-cam rapidly accelerates
the rearward movement of the exiractor,
thereby imparting a rapidly inecreasing ve-
locity to the rearwardly-moving cartridge-
shell, sothat when the upper end of the breech-
block passes below said cartridge-shell, the
shell has already acquired such momentum
as to pass over the block .and to a consider-
able distance rearwardly of the gun, being
thus finally disposed of. i

As a means for securing the recoil-plate pin
in the front face of the breech-block, the re-
cess in the breech-block foi receiving the re-

coil-plate is shown of a dovetailed form, and '

the side-edges of the recoil-plate are beveled,
as at 88, to fit the dovetailed recess of the
breech-block, as shown in detail in Fig. 50.
As shown in Fig. 51, the recoil-plate is bored
transversely, »nd is counter-bored at the rear

face concentric theretotoforma counter-sunk
bearing for the fastening device 8. Said
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counter-bored bearing for the fastening device
S extends through the outer edge of the re-
coil-plate, as shown in Fig. 50, and is on one
side slightly elongated, diametrically, to form
a catch-noteh, 12, with which a catch upon the
fastening device engages to hold the catch
against lateral displacement after the recoil-
plate is secured in the breech-block. This

fastening device, S, consists of a disk-shaped -

plate, 89, planed off at one side, as shown at
90, to correspond with, and lie in the plane of,
the outer edge of the recoil-plate when insert-
ing said plate preparatory to seecuring it in
place in the breech-block, and has a cylin-
drical axial projection adapted to extend
through the transverse bore or journal-bear-
ing formed' in the recoil-plate with its outer

_face substantially flush with the outer face of

65

said recoil-plate. The disk-shaped fastening-
plate 89 is made to fit the counter-bore in the
recoil-plate and adapted to be turned therein
(after the plateisinserted inthe breech-block)

_ by means of ‘a serew-driver or other tool ap-

plied to a notch or. nick in the front face of

14
i

its journai 91. . Atone sideof the journal 91,

this is notched, as shown at91’, to form & de-

‘near the outer edge of the fastening-plate,

70

tent-cateh, 92, which will normally project .

slightly beyond the peripheral line of the
fastening-plate. In assembling these parts,
the fastening-plate will be inserted in its
bearing in the recoil-plate with its plane side
in alignment with the outer edge of said plate,
after which the plate will be slid into Pplace.
in the breech-block, and the fastening-plate
will then be turned a quarter of a revolution,
bringing its edge 93 outward beyond the edge
of the recoil-plate, and into the recess, 13,
shown in Fig. 25 in the inneredge of the outer
wall of the breech-block; at this time the de-
tent-catch 92 will be released from its com-
pressed position and will enter the detent-
noteh formed in the counter-sunk bearing
of the fastening-plate. ‘This operation will
lock the fastening-plateagainst aceidental ro-
tary displacement which might occur from
constant vibration caused by conecussion Iin
firing. The construction and arrangement
thus described of said fastening-device se-
cures a simple and effective means forattach-
ing the recoil-plate to the’ breech-block, and
permits the parts tobe quickly assembled-and
disassembled.

The general operation of the.breech-load-

ing ordnance is as follows: Assuming the gun
to have been fired and the breech-mechanism
to be in its closed position, as illustrated in
Figs. 1 and 2, the gunner, seizing the handle
of the breech-block actuator, draws the same
upward and backward to draw the breech-
bloek downward its full stroke to its extreme
lower position. The first movement of the
actuator-lever is to turn freely without effect-
ing a movement of its shaft. After the actu-
ator-lever, in its backward moven}ent,_ has
nearly reached the position shown 1n Fig. 5,
the abutment-face 35’ thereof strikes the pro-
jection 30 of the locking-device ¥ secured fo
the shaft 16, with considerableforce, thereby
immediately rotating said shaft, together with
its crank 17; the projection 10 at the upper
end-of said crank traveling in the cam-groove
21 in the breech-block, strikes the .cam-fa.ce
22, and starts the breech-block from its closed
position, the continued rearward rpovement
of the actuating-lever carrying said breech-
block, by means of the crank-arm 17, to its
lowest position. -During said rearward move-
ment of the actuating-lever, the cam 35° there-
of strikes the firing-pin-shaft actuating-cam-
arm, and carries the same downward in & ra-
dial plane, thereby rotating _the _ﬁr_mg-pm
shaft G, retracting the firing-pin arm, and at
the same time bringing the end of the cam 55
(upon the hub of the firing-pin armn) in en-
gagement with the arm 62 at the lower end of
the slide K, thus carrying the same downward
and compressing the firing-spring M. When
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thesaid-cam 55 has reached its requisite Gown- -

ward position, the catch 56, upon the hub of
the firing-pin arm, comes into locked engage-
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ment with the. catch 67 upon the sear I, which

holdssaid shaft against return movement and
8ecures the firing-pin arm in a cocked posi-

tion, as shown in Fig. 10, in which position -

the parts are retained until the breech-block
is elevated by a reverse movement of the actu-
ating-lever and is secured in a closed position
ready for firing. After the breech-block has
been closed (a cartridge having been inserted
while the block is in its lowest position) and
it is desired to discharge the gun, the lower
end of the sear L is drawn backward, which
releases its catch 57 from the catch 56, when
thestress of the firing-spring will immediately
force the slide upward, imparting a sudden
rotary motion-to the eam 55 together with the
shaft G,and throwing the firing-pin from the
position shown in Fig. 10 to that shown in
Fig. 9, when the point thereof comes in con-
tact with the cap and discharges the cartridge.
During. the - downward movement of the
breech-bleck, the cartridge-shell is extracted
"by the backward movement of the extractor
P, as hereinbefore described. '

By means of the constraction of ordnance
herein described, any and all of the parts may
be quickly removed and replaced without the
use-of tools, thus permitting the gun to be
quickly assembled and disassembled.

To insert the breech-block into the breeeh
of the gun, the breech-mechanism being as-
sembled therein, the breech-block-actuating
leverwill be thrown over to the position shown
in Fig. 67, the stop 24, which limits the ver-
tical movements of said breech-block, ‘being

* held in the position shown in Fig. 66, after
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which - the breech-block will be inserted a
short distance from the under side of the
breech into Lthe recess 3, until the cam-groove

21 comes into line with the crank-pin, 19, of .

the crank-arm 17, when said crank -arm,
through the medium of the actuating-lever,

will be thrown backward until its projection |
19 enters said ecam-groove; after this, a con- |
tinued upward movement of the actuating-

lever will carry the breech-block into the.po-

sition shown in Fig. 2, when the stop 24 will |
be pressed inward to engage in the stop- ¢

groove 25 in the breech-block, after which the
gun is ready for operation. ’

Having thus described my invention, I
claim— o -

i. In breech-loading ordnance, in combina-
tion, a barrel having a vertically - recessed
breech-piece, a vertically-sliding breech-block
having a cam-shaped groove in one side there-
of and having vertical recesses to receive the
firing - pin - actuating mechanism, a breech-
block-actuating shaft removably journaled in
the breech-piece and having a breech-block-
actualing erank in engagement with the cam-
shaped groove in the breech-block, an actu-
‘ating-lever loosely mounted upon the shaft
and having a cam for engagement with the
cocking-leverof the firing-pin-actuating shaft,

a locking-device or coupling removably se-:

,eured to said shaft and having a projection

512,743

1o engage with, and limit the free movement
of the actuating-lever upon the shaft, a firing-
pin-actuating shaft journaled in the breech-
‘block and having a detent-catch at one end
for engagement with the breech-block fo pre-
vent longitudinal movement of the shaft, and
having a cocking-lever at the opposite end in
position to be acted upon by the cam of the
actuating-lever, a firing-pin arm removably
carrying a- firing-pin at its upper end, said
arm being secured to said shaft in non:rota-
tive  engagement therewith and having con-
- tiguous thereto aspring-compressing cam and
a eatch for engagement with the sear to lock
the shaft and arm in a retracted position, a
spring-actuated slide in engagement with said
cam adapted for operating the firing-pin arm
to fire the gun, and a spring:actuated sear
pivotally supported in the breech-block and
having a cateh adapted for engagement with
the catch of the firing-pin arm to lock said
arm in the retracted or cocked position, all
co-acting substantially as and for the purpose
described. '
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2. Inbreech-loading 01*cinance, the combina-

tion with the breech-piece adapted for car-
rying a sliding breech-block, of a sliding
breech-block having a ecam-way formed in one
side thereof, a crank-shaft having a ecrank-arm
in engagement with said cam-way and having

95

its outer end forming a bearing for an actu-

ating-lever and having its éxtreme outer end
squared or angularly-grooved transversely to
receive a locking-device, an actuating-lever
mounted upon said shaft adjacent to the
breech-piece and eapable of a limited free
movement on said shaft, and a coupling or
locking-device removably fitted to the squared
or augular end of the said shaft and having
a locking-arm capable of movement into and
out of engagement with the transverse recess
in said shaft to secure the parts together and
prevent displacement, substantially as de-
seribed. : )

3. Inbreech-loading ordnance,the combina-
tion with the breech-piece adapted for car-
rying- 2 sliding breech-block, and with the
breech-block, of a é¢rank-shaft journaled in
said breech-piece and having a crank-arm at
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its inner end adapted o engage and recipro- .

catesaid breech-blockand having its outer end

1 cut away at its sides and recessed or notehed

transversely substantially as desecribed, an
actuating-lever journaled upon said shaft ad-
jacent to the breech-piece and having abut-
ment projections thereon, and a coupling or
locking-device having an angular recess to
non-rofatably engage the end of the erank-
shaft and having a projection to extend be-
tween the abutment projections of the actu-

ating-lever and having a pivoted locking-arm’

adapted for locking engagement with the
transverse recess in said shaft, whereby the
partsarelocked against lengitudinal displace-
ment and thelateral movement of the actuat-
ing-arm with relation to the shaft is limited,

substantially as described.
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4. Inbreech-loading ordnance,the combina-
tion with the breech-piece adapted for carry-
ing a vertically-sliding breech-block, and with
the vertically-sliding breech-block having a
cam-groovein its outer face, of a crank-shaft
journaled in oneside of the breech-piece and
having acrank-arm at its inner end in engage-
ment with the cam-groove of the breech-block
and having a squared or angular outer end
‘with a transverse recess in one face thereof, a
breech - block - actuating lever fitted to said
shaft between the squared or angular end
thereof and the breech-piece, and capable of
a limited transverse movement thereon,an in-
dependent coupling or locking-device in non-
rotative engagement with the angular end cf
the crank-shaft and having a projection
adapted for engagement with the actuating
lever tolimit the transverse movement of said
lever upon theshaft, and a locking-arm piv-
oted to said coupling and having a projec-
tion :adapted for engagement with, and disen-
gagement from the transverse notch in the
angular end-portion of the shaft, wherebysaid
parts may be readily assefnbled and locked
against longitudinal movement with relation
to the breech-piece, and may be readily dis-

ssembled and removed from said breech-
piece, substantially as deseribed.

5. In breech-loading ordnance, the combina-
tion with the breech-piece adapted for carry-
ing a sliding breech-block and with the slid-

" ing breech-block, of a crank-shaft journaled
" in the breech-picce and having a crank-arm

'35
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in engugement with the breech-block for rais-
ing and lowering the same,and having a cock-
ing-lever and a cam to actuate the firing-pin
mechanism, a firing-pin - actuating shaft re-
movably journaled in the breech-block and

Ahaving a cocking-lever at one end in position

- to be operated upon by said cam of the crank-

45

50

55

6o

65

shaft lever,-a firing-pin arm carrying a firing-
pin ramovably but non-rotatively secared to
the firing-pin-actuating shaft and having a
cam or projection to engage the firing-arm
slide, a vertically-movable spring-actuated
slide having a projection in engagement with

the said eam, and a spring-actuated searhav-

ing a catch adapted for engagement with said
firing-pin-arm to lock and hold the same ina
retracted or cocked position, substantially as
deseribed. ' ]

6. Inbreech-loading ordnance, the combina-
tion with the breech-piece adapted for car-
rying ‘a sliding breech-block, and with the
breech-block,of a crank-shaft and lever adapt-
ed for raising and lowering said breech-block
with relation to the breech-piece and having
a cam adapted to engage a cocking-lever car-
ried by a shaft journaled in the breech-block,
a firing-pin-actuating shaft carrying a firing-
pin, a cocking-lever, and a cam or projection,

.on said shaft, a reciprocating slide located

for longitudinal movement in the block, and

engaging with a projecting armon the firing--

shaft, a firing-spring bearing against said
slide to actuate the said firing -shaft, and

means for locking ‘the firing-spring in a com-

.pressed position and the firing-pin in a re-

tracted, or a cocked position, substantially as
and for the purpose described.

7. In breech-loading ordnance, the combina-
tion with the breech-piece adapted for car-
rying a vertically-sliding breech-block and
with the vertically-sliding breech-block, of a
crank-shaft journaled in the breech-piece and
carrying at its inner end a crank-arm- in en-
gagement with, and adapted for moving said
breech-bloek vertically and carrying at its
outer end a coupling-lug or projection having
abutting faces in true radius to the axis of
the shaft, and an actuating-lever having re-
motely disposed abutments for alternately en-
gaging theabutment-facesof thesaid coupling
projection as the actuating-lever is recipro-
cated, the space between the abutments of

8aid lever being greater than the widsh of the

abutment projection upon the shaft, whereby
the actuating-lever may have a free limited
movement upon the shaft, substantially as
deseribed and for the purpose set forth.

" 8. Inbreech-loading ordnance, the combina-
tion with the breech-piece adapted for carry-
ing a sliding breech-block, and with the ver-
tically-sliding breech-block, of the breech-
block-actuating shaft bearing a crank-arm at
one end adapted for engaging and reciprocat-
ing the breech-block and having a cross-sec-
tionally angular outer end with a transverse
key-seat formed therein, an actuating-lever
loosely mounted upon said shaft adjacent to
the breech-piece and having a cam for aotu-
ating the breech-block mechanism and hav-
ing remotely disposed radially-arranged abut-
ments, a conpling-platehaving a central trans-
verse recess fitting the angular end of said
shaft and having a V-shaped lug or projec-
tion at its-inner face to extend between ‘the
radially-arranged abutments and limit the
free movement of theactuating-lever, the said
plate having a eentral recess formed in its
periphery extending into its central shaft-
engaging recess, and a locking-arm pivoted at
one end in the circumferential recess of said
coupling-plate and having an arm to extend
underneath said plate when the same islocked
to the shaft and having a projection or key to
enter the key-seat in said shaft when said arm

{ isthrown downward in a locked position, sub-

stantially as and for the purpose described.
9. Inbreech-loading ordnance, the combina-
tion with the breech-piece adapted for carry-
ing a sliding breech-block, and with the ver-
tically-sliding breech-block, of a shaft trans-
versely journaled in the breech-piece carrying
a crank-arm at its inner end adapted for en-
gaging and reciprocating the breech-block, a
breech-block-actuating lever carrying a camn
for actuating the breech-block mechanism, a
coupling removably, but non-rotatively, en-
gaging said shaft and loosely engaging the
actuating-lever to permit the same to have a
limited free lateral movement with relation to
the shaft, a firing-pin shaft removably jour-
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naled in the forward lower end of the breech-
block and earryingafiring-pin,a firing-spring-
depressing cam and a cocking-lever in position
to be actuated by the shaft upon the breech-
block-actuating lever, a spiral firing-spring
seated in a longitudinal bore in the breech-
block and carrying aslide in engagement with
the cam upon the firing - pin shaft, and a
spring-actuated sear held normally in locked
engagement with the firing-pin shaft to lock
the firing-pin in a retracted or ecocked posi-
tion, substantially as and for the purpose de-

‘seribed.

10. In breech-loading ordnance, the combi-
nation with the breech-piece adapted for ear-
rying & sliding breech-block, and with the
vertically-sliding breech-block, of a breech-
block and firing-pin-actuating mechanism con-
sisting, essentially, of a short horizontal shaft
journaled in the lower forward end of the
breech-piece carrying a crank-armatitsinner
end . in engagement with the breech-block for
actuating the same and having an actuating-
lever provided with a cocking-cam at its outer
end, a firing-pin shaft journaled in the lower
forward end of the breech-block in substan-
tially vertical alignment with the breech-
block-actuating shaft and having a cocking-
lever at its outer end in position to be acted
upon by the cocking-cam upon the actuating-
lever and carrying afiring-pin arm with a re-
movable firing-pin at its upper end and hav-
ing at oneside of said firing-pin arm, a firing-
spring-depressing eam,; a spiral firing-spring
seatedintheverticalrecessin the breech-block
in alignment with the cam upon the firing-
spring shaft, a vertieally-reciprocating slide
supported at its upper end by said spring and
having a projection at its lower end in en-
gagement with said firing-pin-shaft cam, and
a locking device therefor, consisting of a sear
pivoted to the breech-block in position and
having a catch to engage a catch upon the
firing-pin shaft, and a sear-spring bearing
against said sear and retaining it in normal
locked engagement with the firing-pin shaft,

substantially asand for the purpose deseribed.
11. In breech-loading ordnance, the combi- |

nation with the breech-piece adapted for car-
rying a sliding breech-block,and with the ver-
tically-sliding breech-block, of a crank-shaft
having a crank in engagement with and re-
ciprocating said sliding breech-block and hav-
ing an actuating-lever removably secured
thereto with a cam thereon to actuate the
breech -block mechanism, of the firing-pin
shaft G removably journaled in the side-walls
of the breech-block and carrying the cocking-
lever at its outer end, and having the cross-
sectionally angular portion toreceive the hub
of the firing-pin and having the detent-spring
catch to engage one wall of the breech-block
to preventlongitudinal movementof thesame,
a firing-pin arm having a cross-zectionally an-
gular axial recess in its hub and fitted upon
the angular portion of the firing-pin shaft
with the ends of its hub bearing against the

£12,743

inner faces of the side-walls of the breech-
block, and a firing-spring to actuate said arm,
and locking-mechanism to lock the firing-pin

shaft and firing-pin in a retracted position,

substantially as-described and for the pur-
pose set forth. ‘ .

12. In breech-loading ordnance, the combi-
nation with the breech-piece adapted for car-
rying a sliding breech-block, and with the
vertically-sliding breech-block and mechan-
ism for raising and lowering said breech-
block with relation to the breech-piece, of a
horizontal shaft removably journaled in the
lower forward end of the breech-:block at
right-anglesto the bore of the gun and having
a eross-sectionally angular portion interme-
diate to the side-walls of the breech-block, a
reduced longitudinally-récessed journal hav-
ing a bearing against the inner face of the
side-wall of said breech-block, a detent-catch
seated in the longitudinal recess having a
projection adapted for engagement with the
outer face of said side-wall, a firing-pin arm
having a hub with a cross-sectionally angu-
lar axial recess therein fitting the angular
portion of said shaft and having a bearing at

J0

75

8¢

85

gc

its ends against the inner faces of the side-

walls of the breech-bldck, and mechanism to
actuate said firing-pin arm and to lock the
same in a retracted position, substantially as
and for the purpose deseribed. »

13. In breech-loading ordnance, the combi-
nation with the breech-piece adapted for car-

-rying a sliding breech-block of the verti-

cally sliding breech - block sliding in said
breech-piece and havingastop-groove formed
in the outer face of its side wall, a crank-shaft
journaled in the lower forward end of the
breech-piece and having a crank in engage-
ment with and reciprocating the breech-block,
said shaft being provided at its outer end
with an actuating-lever; a stop-pin seated in
a shouldered recess in the side wall of the

breech-piece and a resilient detent catch se- -

cured to said stop-pin and adapted for lat-
eral movement with relation thereto and for
engagement with the shouldered portion.of
the recess for preventing longitudinal dis-
placement of thestop-pin,saidstop-pin being
adapted to extend into the breech-block to
limit the vertical movement of the breech-
block with relation to said breech, substan-
tially as desecribed.

14. In breech-loading ordnance, the combi-
nation of the breech-piece adapted for carry-
ing a sliding breech-block and having a trans-
verse stop-recess extending entirely through

one of its side-walls to form a bearing for a

stop, and having a series of remotely disposed
catch-notches in said bearing, a breech-block
having a stop-groove formed in one side there-
of in alignment with the stop-bearing in the
breech-piece, a longitudinally-recessed stap-
pin extended through the bearing in the
breech-piece and entering the stop-groove in
the breech-block tolimit the movement of the
breech-block with relation to the breech, and
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having a detent-catch seated in said recess
and adapted for engagement with one or the
other of said catch-notches in the stop-bear-
ing to lock said stop-pin against longitudinal
displacement, and mechanism substantially
as deseribed to raise and lower the breech-

block with relation to the breech, substan-

tially as and for the purpose set forth.

15. In breech-loading ordnance, the combi-

nation with the breech-piece adapted for car-
rying a sliding breech-block, of a breech-
block vertically movable in said breech-piece
and having its front face adjacent to the bore
of the gun, recessed to receive a recoil-plate,
a recoil-plate removably secured in said re-
cess and having a detent-catch movably en-
gaging said detent-plate and breech-block
and having a firing-pin recess as shown, and
breech-block-actuating mechanism direetly
connected with the breech-piece and in en-
gagement with the breech-block, whereby
said breech-block may be raised and lowered,
substantially as and for the purpose de-
scribed.
16. In breech-loading ordnance, the combi-
nation with the breech-piece adapted for car-
rying the vertically-sliding breech-block, of
the breech-block having the recoil-plate-re-
ceiving recess formed in the forward face
with a detent-catch-notch, 94, formed in the
inner face of one of its side-walls, a recoil-
plate removably seated in said recess and
having the counter-bored bearing for the
locking-plate, which bearing extends through
the side face of said recoil-plate and has an
elongated portion to form a notch for a de-
tent-catch, a locking-plate journaled in said
bearing and adapted to engage the notch 94
in the breech-block and having a detent-
catch to engage a notch in said bearing to
secure the locking-plate against rotation, and
means substantially as deseribed to raise and
lower said breech-block with relation to the
breech-piece, substantially as and for the
purpose deseribed.

17. In breech-loading ordnance, the combi-
nation with the breech-piece adapted for car-
rying the vertically-sliding breech-block, of
the breech-block having the recoil-plate-re-
ceiving recess formed in its forward face with
a detent-catch-notch, 94, formed in the inner
face of one of its side-walls, a disk-shaped
locking-plate journaled in a transverse bear-
ing formed through the recoil-plate and so
disposed as to project beyond and into the
notch 94 in the breech-blcek when in one po-
sition, and having one side cut away so-as to
come flush with the side-edge of the recoil-
plate when the locking-plate is turned to its
unlocked position and having a detent-catch
to engage a notch in the bearing to prevent
accidental turning of said locking-plate, and
means, substantially as deseribed,in engage-
ment with the breech-piece and breech-block
to raise and lower said breeeh-block with re-
lation fo the breech-piece, substantially as
deseribed.
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18, In breech-loading ordnance, the combi-
nation with the breech-piece adapted for car-
rying a vertically-sliding breech-block, and 70
with the bréech-block longitudinally bored to
receive the firing-spring, and with mechanism
for raising and lowering the same with rela-
tion to the breech-piece, of a firing-pin shaft
journaled in the breech-block at its lower for- 75
ward end carrying a cocking-lever, a firing-
pin and a cam, a firing-spring seated in the
longitudinal bore of the breech-block, a verti-
cally-reciprocating slide supported by said .
spring in engagement with the cam of the 8o
firing-pin shaft, and a spring-supporting pin
having a bearing-plate at itslower end remov-
ably secuped in non-rotative engagement in
said bore to secure the parts in position, sub-
stantially as and for the purpose deseribed.

19. In breech-loading ordnance, the combi-
nation with the breech-piece adapted for car-
rying a vertieally-sliding breech-block, and
with the breech-block longitudinally bored to
receive the firing-spring-and sear-spring,and go
with mechanism for raising and lowering the
same with relation to the breech-piece, of a
firing-pin shaft journaled in the breech-block
at its lower forward end carrying a cocking-
lever, a firing-pin and cam, a firing-spring 95
sealed in the firing-pin longitudinal bore of
the breech-block, a vertically-reciprocating
slide supported by said spring in engagement
with the cam of the firing-pin shaft, and a

85

spring-supporting pin having a bearing-plate 100
in non-  °

at its lower end removably secured
rotative engagement in said bore to secure the
firing-spring against displacement, a pivoted
sear having & catch to engage the projection

upon. the firing-pin shaft, and a sear-spring 105

seated in the longitudinal sear-spring-bore in
the breech-block and having a bearing at its
upper end against said breech-block and at
its lower end against the sear to keep said

sear normally in engagement with the firing- r1o

pin shaft, substantially as and for the pur-

pose described, -
20. In breech-loading ordnance, the combi-

nation with the breech-piece adapted for car-

rying a vertically-sliding breech-block, and 115

with the breech-block having a longitudinal
bore to receive the firing-spring, and having
inwardly-projecting flanges at the lower end
of said bore, and mechanism for raising and

lowering the same with relation to the breech~ 120

piece, of a firing-pin shaft journaled in the
breech-block at its lower forward end and
carrying a cocking-lever, a firing-pin and cam,
a firing-spring seated in the longitudinal bore

of the breech-block, a vertically-reciprocating 125

slidesupported by said spring in engagement
with the cam of the firing-pin shaft, and a
spring-supporting pin having an elongated
bearing-plate at its lower end, which bear-

ing-plate is adapted to extend into and over- 130

lie the flanges of the firing-spring bore to
secure said spring and its slide against lon-
gitudinal displacement, substantially as de-
seribed, o
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21. In a breech-loading gun, the combina-

* tion with the breech-piece, of a sliding breech-

10

15

20

bloek longitudinally bored, substantially as
described, to receive the firing-spring mech-
anism, and having the lower end of said bore
elongated diametrically and annularly - re-
cessed at a point above the lower face of the
breech-block to form supporting-flanges, and
the firing-spring mechanism consisting of the
spring-supporting pin having the elongated
bearing-plate adapted to enter the elongated
recess in the firing-spring bore and to over-
lie the flanges thereof and having an angular
projection to seat between the adjacent edges
of said flanges to prevent accidental turning
of the spring-supporting pin, a spiral spring
supported upon said ‘bearing-plate and ex-
tending up into the said bore of the breech-
block, and a vertically - reciprocating slide
having its bearings in said bore and being
supported upon the said spring at its upper
end, and firing-pin mechanism, substantially
as described, in connection therewith to com-

- press said spring, substantially asand for the

30

purpose described.

22, In breech-loading ordnance,the combi-
-nation with the breech-piece adapted for car-
rying a vertically-sliding breech-block, and
with the breech-block sliding therein, and
with the mechanism for raising and lowering
said breech-block with relation to the breech-
piece, of the firing-pin shaft journaled in the
lower forward end of the breech-block, the

_ firingpin- -arm removably but non-rotatably

512,743

secured to said shaft and having its upper i
end bored and internally flanged, substan-
tially as described, and the firing-pin having
a head to bear against the front end of the
bored portion of the arm and having flanges
to engage with the rear faceof theinternally- 4
flanged portion thereof to prevent longitudi-
nal movement of the firing-pin, substantially
as described. :

23. In breech-loading ordnance, the combi-
nation with the bree¢h-piece adapted forcar- 4
rying a vertically-sliding breech-block, and
with the breech-block and firing-pin shaft
journaled therein, of a firing-pin arm secured
to said shaft bored transversely to the axis of
said shaft at its upper end and having aslot- 3
ted or divided wall transversely of said bore,
and cam-like projections at the interior of
said bore in the rear of the divided wall, and
& longitudinally-divided firing-pin having
flanges at its rear end adapted to extend 5.
through the divided portion of said wall and
be compressed to engage the cam-projections
or the notches formed thereby to prevent ac-
cidental turning of said pin when seated and
having a flanged head to bear against the 6.
upper front end of said firing-pin arm to pre-
vent longitudinal displacement of the firing-
pin, all constructed and co-acting substan-
tially as and for the purpose deseribed.

EDWARD G. PARKHURST.

Witnesses:

' A. C. DIEFFENBACH,

FRED. J. DOLE.




