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UNITED STATES

PAaTENT OFFICE.

MICHAEL A. LYNCH AND WILLIAM I. HOUGLH, OF WASHINGTON, DISTRICT
OF COLUMBIA, ASSIGNORS, BY DIRECT AND MESNE ASSIGNMENTS, TO
JAMES J. SHEEHY, A. A. THOMAS, AND K. J. TURNER, OF SAME PLACE.

BREECH MECHANISM FOR ORDNANCE.

SPECIFICATION forming part of Letters Patent No, 604,665, dated May 24, 1898,
| 'Applica.tiﬂn filed Qctober 16, 1'890. Serial No, 368,319, (Model.)

7o all whom it may concern:

Be it known that we, MICHAEL A. LYNCH
and WILLIAM L. IIoUGH,citizens of the United

otates, residing at Washington, in the Dis-

5 trict of Columbia, have invented certain new
and useful Improvements in Breech-Loading
Cannon; and we do declare the following to
be a full, clear, and exact description of the
Iinvention, such as will enable others skilled

1o in the art to which it appertains to make and
use the same.

Our 1nvention relates to improvements in
breech-loading cannon; and its novelty and
advantages will be fully understood from the

15 following deseription and claims when taken
in conjunction with the annexed drawings,
in which—

Figure 1 is a rear elevation of a cannon
with the breech-plug locked 1n place therein

zo and the carrierraised. IKig. 2isa side eleva-
tion with the cannon broken away and show-
ing the lever in transverse section to illus-
trate the clutch mechanism. Fig. 31s a rear
elevation of the breech of the cannon with

25 the breech-plug-operating mechanism 1in lon-
gitudinal section and the firing mechanism
in elevation. I'ig. 4 1s a vertical sectional
view taken longitudinally through the can-
non on the plane indicated by the dotted line

30 zzof Fig. 1. Ifig. 5 is a perspective view of

‘ the cannon with the breech-plug and 1ts op-
erating mechanism thrown out of line with
the bore of the cannon and showing the car-
tridge in sectional elevation. Ifig. 6 is an

35 enlarged sectional view of a portion of the
breech-plugand the firing-pin. Ifig.7isade-
tail sectional elevation of the firing-pin de-
tached from the breech-plug,the section being

. taken-on the plane indicated by the liney 7 of
40 I'ig. 8. Iig. 8 1sacross-section taken through
the firing-pin on the linez xof Fig. 7. Ifig.

J is a perspective view of a portion of the
breech, showing the shell-starter and a por-
tion of the shell. FKig. 101s a vertical sec-

45 tional viewof the breech-plug and firing-pin
with a portion of the tray. Fig. 11 is a de-
tail transverse section taken in the plane in-
dicated by the line 2z z of Ifig. 3, the movable
key being shown in the position it occupies

so when in engagement with the rock-shatt.

| Fig. 12 is a detail perspective view of the

movable key for fixing the operating-lever
and the spindle or sleeve to the rock-shaft.
IFig. 13 is a perspective view of the breech-
plug removed. Kig. 14 1s a detall section 55
illustrating a modification. ¥ig. 15 is a de-

tail perspective view of the shell-extractor

removed.
- Like numerals and letters of reference de-
note corresponding parts in all of the several 6o

figures of the drawings, referring to which—

A designatesthe cannon,and B isthe breech
thereof, which is larger in diameter than the
bore of the canunon, as is usual. The inte-
rior surface or wall of the breech is formed 65
or provided with a mautilated screw-gear
formed by the coincident threads b6, which
are arranged in series and each series sepa-
rated by an intervening groove or recess b’.

C is the breech plug or block, eylindrical in 7o
form and of a suitable size to fit snugly into
the breech BB, and this plug or block is, like
the breech, formed on its surface with a mu-
tilated screw-gear, consisting of the series of

the coincident threads c, separated by the 75

longitudinal grooves ¢. This plug or block
1s fitted info the breech so that the threads c
thereon enter the channels or grooves 0 in
the breech, and it is then forced home there-
in, after which the plug is turned on its axis 8o
to cause its threads to lock with the threads
of the breech, and thereby lock the plug in
the breech, as is usual in this class of cannon,
the removal of the plug being effected by first
rotating the same to unlock 1t and then with- 8s
drawing it in a rearward direction. In con-
nection with this plug we employ the usual
breech-block carrier D, which is fitted snugly
between the supports or pillow-blocks 1 2,
rigid with the cannon and arranged at one go
side of the breech thereof. The breech-plug
carrier is pivotally connected to the supports
and so arranged relatively to the breech that
it can adjust the breech-plug properly into the
breech as said carrier is raised, and when it g5
is lowered as the breech is withdrawn it re-
moves the plug out of line with the breech
and bore of the cannon, so that the charge or
cartridge can be readily placed therein, as is

necessary. This breech - plug carrier eom- 100
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prises the tray or pan d, which receives the
breech-plug, and the tubular bearings d', and
in the sides of the tray guide flanges or ribs
a2, Figs. 4 and 5, are provided, which fit in
arooves d° in the surface of the breech-plug,
and thereby serve to hold said plug in proper
position within the tray of the carrier.

A rock-shaftorbolt3extendslongitudinally

' through the tubular bearings d' of the breech-

plug carrier and the supports 1 2 thereof, Ifig.
3, and in this shaft is formed the longitudinal
keyway 4, which receives the key or lip 5 on
the breech-plug carrier, whereby said carrier
and the rock-shaft or bolf are keyed together
to secure simultaneous movement or adjust-
ment of said parts, and in the outer end of
said rock-shaft or bolt is formed threads for
the engagement of a securing-nut; but this
construction is optional, and an equivalent
construction can be employed to confine the
shaft against endwise displacement.
Between the rock-shaft and the bearings d’
of the breech-plug carrier (see Fig. 3) we ar-
range the tubular spindle or sleeve 7, which
actuates the gear or gear-segment of the
breech-plug. This sleeve fits snugly around

the rock-shaft, concentri¢c therewith, and 1is

“free to turn on said shaft; but it does not ex-

tend the entire length of said shait, so that
provision is thus made for effecting the rigid
connection of the shaft to the breech-plug
carrier, and in the inner end of this tubular
spindle orsleeveis formed a keyway or groove
9 to receive the key or other securing device
10 on the inner wall of the bore or passage of
the gear or gear-segment, thereby securing
said gear-segment to the tubular spindle or
sleeve, so as to turn therewith. This gear-seg-
ment 10" is formed with a series of gear-teeth
11, which extend nearly one-half way around
its circumference, and between the termini
of such gear-teeth and on the plain face of
the gear or gear-segment are formed one or
more worm screw or gearteeth 12, The trans-
verse gear or rack teeth 11 engage with the
preferably - depressed rack-teeth 15, formed

on the circumference of the breech-plug, and

are for the purpose of withdrawing the breech-

plug rearward and out of the breech, accord- |

ing to the direction in which the gear-segment
is being rotated, whereas the worm-gear teeth
mesh or engage with similarworm-gear teeth
14 on the breech-plug, (see Ifig. 13,) such
teeth 14 extending diagonally from one end
of the plug and above the terminus of the
rack-teeth 13 on said plug. When the plug
is forced home and locked in the breech, the
ogearl? onthe gear-segment engages the worm-
ogear 14 on the plug, so thatas soon as the le-
ver is turned the gear-segment operates to

rotate the breech-plug and unlock the same

from the breech before the said segment 1s
turned sufficiently far enough to bring ifs

rack-teeth 11 into engagement with the simni-

lar teeth 13 on the plug to effect the with-
drawal of the plug in a rearward direction,
and after said plug has been forced home 1nto

the breech by a reverse movement of the le-

- ver and the rack-teeth 11, engaging the simi-

lar teeth 13, the gearis turned to again bring
the worin -teeth 12 and 14 on said gear and
plug, respectively, into engagement, thereby
operating in the final movement of the lever
to rotate the gear-segment and the breech-
plug to lock the plug securely in the breech.

The outer end of the tubular spindle or
shaft 7 is enlarged to form an integral disk-
shaped head 15, and the lever 16 is made in-
tegral with said head, so as to turn with the
sleeve or tubular spindle. In theinner face
of this flattened ordisk-shaped head 15 we pro-
vide a channel or groove 17, (see Ifigs. 2 and
11,) which has an eccentrie or cam portion 13
therein at a suitable point, so that the groove
or channel is not concentric with the shaft;
but this groove does not extend continuously
around the disk-shaped head, as its extremi-
ties terminate in abrupt walls 17°17%, situated
close to each other other, as indicated in Fig.
9. In this flat head of the tubular spindle
and lever is formed, at a point opposite to the
eccentric portion or shoulder 18 of the chan-
nel 17 therein, a radially -disposed aperture
19’, and in the said aperture is seated a mov-
able key 19, which extends across the chan-
nel and is adapted to engage with the seat or
oroove 4’ in the end of the rock-shaft at the
desired time and when the lever has been
moved far enough around to cause said mov-
able key to come opposite to the seat or key-
way4'in theshaft. Thismovable key, which
turns with the tubular spindle, 1s raised or
released from the rock-shaft when the lever
is returned to its mormal position by means
of a tripping device 20, which consists of &
plate or strip seated in a groove 20" in one of
the supports or pillow-blocks 1, and said plate
or strip is provided with a right-angled arm

| 21, which extends outwardly or laterally from

thesupport land enters the channel or groove
17 in the flat head of the tubular spindle and
lever, the swinging or rocking movements of
the lever and tubular spindle being limited
by the breech-block carrier coming against
the breech and the lugs on said breech.

The tripping device or piece 20 is retained
in place by means of a spring-pressed tray-
Jateh 22, carried by the carrier D, (see IFig. 1,)
and at the same time said tripping device 20
is free to have the necessary movement, as the
tray-latch yields or gives to the same. We
prefer to retain the movable key 19 in place
by means of a spring 23, either a coiled or flat
spring, and thus insure positive return move-
ment to such key; but thespring may be dis-

pensed with and the key adapted to be oper-

ated by gravity,in which event a suitable cap
or levershould be employed to keep the mov-
able key in proper place.

The movable key 19, as better illustrated in
Fig. 12, is provided in its innerside at an in-
termediate point in its length with a recess
a’, the purpose of which will be presently de-
seribed.
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When the breech-plug is locked in the |

breech, the lever is in the position substan-
tlally as indicated in Fig. 2, with the trip
against the wall 17" of the groove and with the
worm-threads on the gear-segment in mesh
with the similar threads on the breech-plug.

The lever is lifted and turned rearward, and

this movement rotates the tubular spindle
and operates the gear-segment to rotate the
breech-plug and unlock the same from the
breech; butthisinitial movement of the lever
does not affectthe rock-shaft,because the key
1s not in a position to engage therewith and
also because the breech-plug must be un-
locked from the breech before the breech-plug
carrierismoved. Asthe movementof the le-
ver 18 continued after the gear-segment has
unlocked the breech-plug from the breech the
rack-teeth 11 on the gear-segment engage the
rack-teeth 13 of the breeeh-plu and move
the same rearward into the carrier D, and at
this time the carrieris swungon its pintle and
the plug is carried outof alinement with the
bore by reason of the movable key 19 taking
into the seat 4" in the rock-shaft 3, as shown
in Ifig. 11.

Asthe leverl6isturned upwardly and rear-
wardly before the key 19 engages with the
rock-shaft, the portion of the groove 17 far-
thest from the rock-shaft is carried out of
engagement with the trip 20, and, the recess
«’in the key 19 enabling the key to pass the
trip, the eccentric or cam portion of the
oroove 17 and the eoncentric portion of said

groove nearest the rock-shaft are brought |

into engagement with the trip in succession.
When the concentric portion of the groove 17
nearestthe rock-shaftis brought 11:1130 engage-
ment with the trip, the ke}? 19 enters the Se&t
or groove 4" in the rock-shaft, and thereby
eif eetb the coupling of said rock-shaft to the
sleeve 7 and the lever, the continued rear-

ward movement of the lever operating to turn

the rock-shaft and move the breech-plug car-

rier and the breech-plug therein away from
the breech, the further movement of the le-
ver being limited by the breech-block carrier
coming in contact with the rear face or breech
of the gun and the end wall 17% of the groove
17 coming against the frip-piece.

‘The primary portion of the reverse move-
ment of thelever 16 operates tolift the breech-
plug carrier up to the breech and carries the
eccentric or ecam portion 18 of the groove 17
to the trip-piece, (see Ifig. 11,) and the con-
tinned movement of the lever 16 causes the
trip-piece to move up the cam portion 13 and
engage the upper wall of the recess a’ in the
key 19 and raise sald key out of engagement
with the rock-shaft, after which the portion
of the groove 17 that is farthest from the
rock- ShELft engages the trip-piece, and the
continued 1110\Tement of the lever turns the
spindle or sleeve 7 sufl] ciently for the gear-
segment to force the breech-piug home into
the breech and to lock the same therein, asis
obvious.

It will thusbeseenthat by afewsimpleparts
which are compactly arranged we are enabled
by a single movement of aleverin one direc-
tion to unlock the breech-plug in the breech,
move said plug rearwardly out of the breech,
and carry it out of alinement with the bore
of the gun, so as to permit of the ready place-
ment of a charge therein.

We do not limit ourselves to the particu-
lar number of mutilated screw-threads on
the breech-plug and breech herein shown as
an embodiment of our invention, as they can
beincreased to twice the number shown, more
or less, and 1f so increased we may dispense
with the separate rack -threads 13 on the
breech-plug and utilize locking-threads 13%
thereon as the means by which Lhe gear-seg-
ment is enabled to effeet the forward or rear-
ward movement of the breech-plug, as shown
in Fig. 14. When thus utilized, the locking-
threads 13~ serve the addmonal function of
rack-teeth, and therefore they may be prop-
erly denominated ‘‘combined rack-teeth and
locking-threads;” nor doweconfine ourselves
to the use of a serles of worm-threads on the
gear-segmentand brecch-plug, as the number
can be diminished or increased at will and as
may be found most expedient. |

We will now proceed to deseribe the mech-
anism for extracting the cartridge-shell after
the cartridge has been fired, which extraction
is accomplished automatically and by the
rearward movement of the breech-plug car-
rier.

The extractor (see I'ig. 5) comprises a slid-
ing piece 50, having a toe 31 at 1ts Inner end
and a series of rack-teeth 32 onits underside,
and the extractorisfitted in agroove or chan-
nel 33, eut in the wall of the bl‘eech adjacent

- toone Of the fixed supports of the breech-plug

carrier. The sliding extractor is guided in
the groove or way, and at the inner terminal
of said way a prolongation of the groove or a
recess 34 is formed in the annular wall be-
tween the breech and the bore of the cannon,
in which recess is seated the right-angled toe
of the sliding extractor, so that the said toe
18 adapted 0 engage the inner side of the
flange on the car Lrldge shell as the latter is
foreed into the cannon, and therebyadapt the
extractor to withdraw the shell. The rack
22 18 formed on the face of the extractor pin
or slide adjacent to one of the tubular bear-
ings of the breech-plug carrier, and on said
bearing 1s formed the segmental gear-teeth
34, (see Fig. 5,) with which the rack meshes,
whereby the back and forth movements of
the brecch-plug carrvier operate to force the
extractor into the breech and to withdraw the
same partially to remove the cartridge-shell
from the bore of the cannon. The extractor
being geared directly to the breech - plug
carrier an{l being seated wholly within the
breech, the operation or adjustment thereof
depends wholly upon the movement of the
carrier, and said extractor is thus rendered

| entirely automatic in its actions.
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In order to assist the extractor 30 in effect-
ing the extraction of the cartridge-shell from
the breech, we contemplate the employment
of means for starting the shell in the breech
on the first or primary movement of the
breech-plug in withdrawing the same from
the breech. In the practical embodiment of
this part of our invention we form a recess ¢
in the breech of the cannon at the rear of the
bore therein, (see Fig. 9,) and one face or

wall of this recessisinelined or beveled at a’'.

Within this recess is seated a wedge-shaped
shell-starting plate 07 for giving a slight rear-
ward movement to the cartridge-shell on the
Initial movement of the breech-plug and to
enable the extractor proper to effectually re-
move the shell without liability of the ex-
tractor failing to work. This starting-plate
18 segmental in form and made wedge-shaped
1n section, and it is firmly seated in the in-
clined recess to insure a uniform contact or
bearing in the flange of the shell, said seg-
mental form of the plate serving to insure a
long contact-surface with the flange or head
of the cartridge and effectually overcome all
tendency of the cartridge-shell to hang in the
breech.

In the shell-starting plate we provide a
segmental slot ¢*, through which passes the
screw d* for securing the plate in position,
and at one end of tlns plate is an outwardly-
extending lug e, which is received within one
of the grooves or recesses d*in the side of the

- breech-plug when it is forced home into the

35

40

45

55
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breech and by which said starting-plate is op-
erated. As the cartridge is inserted into the
breech the starting-plate takes beneath the
flange or head of the cartridge, and when the
breech-plug is forced into the breech thelug
e takes in the groove d? so that the plate b7
is turned with the b1eecl1 plug when the lat-
ter 1s locked in the breech.
non has been fired the breech-plug is rotated,
as described, to first unlock the same from the

breech, and thls rotation causes the star ting-

plate to ride on the cam-surface and give 1311@
initial rearward movement to the caltlldge-

‘shell and free the same in the breech, so that

the extractor proper can readily remove the
cartridge from the breech; but when the
breech-plug is withdrawn in a rearward di-
rection the starting-plate is disengaged from
the plug, as its lug slips out of the groove or
recess in sald plug.

The third part of our invention relates to a
novel firing mechanism especially adapted
for use 1n a breech-loading cannon for firing
shells, which will be helemaftel more fu]ly
described; but'we take occasion to here re-
mark tha,t our improvements are not exclu-
sively confined to cannon for firing fixed-am-
munition cartridges, as the usual gas-check
and mushroom meehanmm may be employed
in connection with the gun.

When the gun is to be used for firing

charges of powdm we employ the plate and

After the can-

‘4 604,665

| the drawings, which is of the usual form and
need not be more fully referred to in this

specification.

To enable the cannon to fire charged shells,
we employ the construction shown in Figs. 3,
4, 6, 7, and 3, in-which an endwise-mov-
able or reciprocating firing-pin 55 is arranged
axlally in relation to the breech-plug. A
bore or passage 36 is cut through the plug,
with its forward end reduced or tapering at
36, Iig. 6, and to the rear of the plug and
within a chamber 37 therein is applied and
secured a plate 38, said plate having a tubu-
lar boss 39, which alines with the passage in
the breech-plug. The rear end of said plate
or boss is contracted in diameter to form the
annular shoulder 39" around the passage in
sald boss, and through this boss 389 passes
the rear end of the reciprocating firing-pin.
T'his firing-pin when retracted is held under
the tension of an impelling-spring 40, which
1s inclosed within the passage in the breech-
plug and the tubular boss of the fixed plate,
and oneend of said coiled spring engages with

a shoulder or flange 41 on the firing-pin near

its forward end, while the rear end of the
spring bears against the annular shoulder 59’
of thetubularboss, asshown. Intherearend
of the firing-pin, which protrudes beyond the
tubularboss, is an internally-threaded socket
42 to receive the threaded shank of a hook
43, which has a head or disk 44 of greater di-
ameter than the firing-pin, and the forward
end of said firing-pin is tapered to a conical
point, as shown. In one side of the firing-
pin we provide a series of rack-teeth 44’, with

~which meshes the toothed segment of an au-

tomatic setting-lever 45, which lever is jour-
naled or fulerumed between suitable lugs 46
on the breech-plug within the chamber in the
rear side thereof. This setting-lever has its
free end extended beyond the chamber of the
breech-plug, as shown in Figs. 4 and 6, and
1n the path of the protruding end of said set-
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ting device 1s arranged the breech-plug car-

rier, which, being fixed, or substantially so,
while the breech-plugis being adjusted there-
in, operates to turn the setting-lever,
thereby move the firing-pin rearward and
compress its impelling-spring, said firing-pin
being held in its retracted position by a sear
47, as will be presently described. In the
side of the firing-pin, separate from the rack-
teeth, are formed two or more shoulders or
notches 48 48, which represent, respectively,
the *“halt-coek” and ““full-cock ” positions of
the firing-pin, and the sear is adapted to en-
gage with either of theseshouldersornoteches
and hold the firing-pinin the desired position.
We préfer in practice to provide the firing-
pin with the two shoulders or notches 48 48’
in order that the said pin may be fixed in the
half-cock and full-cock positions. We donot
desire, however, to be understood as confin-

I Ing ourselves to the use of the two notches or

shouldels as when degired the half - cock

tube in the breech- -plug shown in Ifig. 1 of | noteh or shoulder 48 may be dispensed with,

and.

I15

120

125




IO

20

30

35

40

604,665

e

since 1t 18 not essential to the operation of the | posed in thesame direction as the sear when

gun. The sear comprises a sliding bolt or
pin arranged at right angles to the axis of
the firing-pin and to the direction in which

sald firing-pin is operated, and the sear is

fitted and guided in a fixed case or support
49 on the breeeh--plu ¢, and it is held in con-
tact with the firing-pin by a coiled spring 49’,
arranged within sald case 49 and suitably
connected to the sear and the case to operate
the pin.

On the breech of the gun, separate from the

breech-plug and at one side of the sear when

the breech-plugisin its position to be forced
home into the breech and before it is locked
therein,is arranged the trigger or discharging-
detent 50. 'T'his trigger is seated intoaslide
1n a suitable support or casing 51, fixed to the
breech of the gun, and it is held in position
by a spring 52, so that normally the trigger
or discharging-detent is in the path of Dhe
sear. At its outer end the trigger has an eye
or loop o3,to which a lanyard is to be attached,

and at the 1inner end of the ftrigger is an an-
gular lip or flange 54, which is adapted to en-
gage with a similar lip or flange 55 on the
outer end of the sear to adapt the sear to be
operated by the trigger when the lanvard is
pulled and thereby cause the sear to release
the firing-pin and cause said pin to be pro-
jected under the action of its impelling-spring
against the fulminate of the cartridge and ex-
plode the same. It will thus be seen that the
firing-pin is automatically set or adjusted for
use by the setting-lever as the breech-plugis
withdrawn and that it is held in such retract-
ed position by the sear while the breech-plug
1s being adjusted rearwardly out of the breech
t0load | the cannon; but whenthe breech-plug
is forced home into the breech and rotated to
be locked therein the sear is automatically
engaged with the trigger or firing-detent as

| said b1’-eech~plun 1s rotated, so that the can-

non can be fired at once by a simple pull on
the lanyard, which pull of the lanyard with-
draws the sear from the fi ring-pin, and the
latter is impelled by its spunﬂ' ag gainst the
cartridge or shell.
In 01’*(1{—31* to leectually prevent a premature

~discharge of the cannon while the breech-plug

1S being ad;]usted to its position in the breech,
we make the sear of such a length and so0 ar-
range the same that when the b1 eech- plun 18

| bemn moved toward the breech and the inner

55

62

end of the searisseated in one of the notches
43 or 48’ of the firing-pin the outer end of said
sear will rest very close to the wall of the car-
rier and will be prevented thereby from fall-
Ing out of engagement with the firing-pin and
releasing the same in case its spring 49’ should
break.
outwardly, so as to ride up the beveled por-
tion of the firin g-pin and seat in the notches
thereof when said pin is drawn rearwardly by
the setfing-lever engaging the rear wall of

in the carrier. This slot or opening 55" is dis-

In order to permit the sear to move

the carrier, we provide the slot or openinn 55" )

the sear comes opposite the same, and itwill
therefore beseenthat no obstructionisoffered
to the sear moving out sufficiently to enable
1t to ride over the beveled portions of the
firing-pin, so as to getinto the notches 48 48’
thereof. When the sear is seated in either
one of the notches of the firing-pin, its outer
end will rest within and close to the side wall
of the carriér and will not interfere in any
way with the forward movement of the plug
when the same takes place. 1t will be obvi-
ous from the foregoing that the sear cannot
be casually released from the {iring-pin until
the breech-plug is locked in the breech, since

when the plug is turned to lock it in the

breech and the sear is moved upward with
Lhe same to engage the trigger 50 there is no
likelihood of the sear falling by gravity out
of engagement with the ﬁrmﬂ-pm should its
spring break.

The operation of the several mechanisms
forming ourimprovements in breech-loading
cannon will be readily understood by those
skilled in the art from the foregoing deserip-
tion, taken in connection with the drawings,
and need not be repeated here.

Changes in the form and proportion of parts
and details of construetion of the mechanisms
herein shown and described as an embodi-
ment of our invention can be made without
departing from the spirit or sacrificing the
advantages of our invention, and we there-
fore reserve the right to make such modifica-
tions as fairly fall within the scope of ourin-
vention.

IHaving described our invention, what we
claim, and desire to secure by Letters ’atent,
15— |

1. Thecombination of a breech of acannon,
a breech-plug, a rock-shaft supported on the
cannon, a breech-plug carrier fixed with re-
spect to the rock-shaft, a gear movable inde-
pendent of the rock-shaft and engaging the
breech-plug, alever connected with said gear,
and mezhanism independent of the breech-
plug adapted, at intervals, to effect a rigid
connection of the lever to the rock-shaft, sub-
stantially as specified.

2. Thecombination of a breech of acannon,
a breech-plug, a rock-shaft supported on the
cannon,a breech-plugcarrier fixed to the roclk-
shaft, a gear movableindependentof therock-
shaft and engaging the breech-plug, and suit-
able mechanism for transmitting motion to
the gear and rock-shaft.

3. In a breech-loading cannon, the combi-
nation with a breech and the breech-plug; of
a breech-plug carrier hinged to the breech,
the gear-segment engaging the breech-plug to
rotate the same axially and also move said
breech-plug in a forward and backward di-
rection, and a single lever which is rigid with
the gear-segment and is fixedly connected at
sultable intervals with the Dbreech-plug car-
rier by mechanism independent of the breech-

| plug to ecause the carrier to codperate with the
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gear-segment in moving the breech-plug to-
ward or from the breech, substantially as
specified. |

4. In a breech-loading cannon, the combi-
nation with a breech and the breech-plug, of
a breech-plug carrier hinged to the breech, a
gear-segment engaging the breech-plug to
successively rotate the same and move the
same rearward, a single Iever rigid with said
gear-segment, and a clutech mechanism inde-
pendent of the breech-plug for rigidly con-
necting said breech-plug carrier to the lever
durmﬂ' a portion of its movement both in a
backward and forward direction and operated
to release said carrier from the lever as the
breech-plug is being locked or unlocked in
the breech, substantially as specified.

5. In a breech-loading cannon, the combi-

nation with a breech and a mutilated-gear

breech - plug adapted to lock with suitable
threads in the breech, of a breech-plug car-
rier hinged to the breech, a gear engaging the
breech-plug to successively rotate and impart
endwise movement to the breech-plug, alever
normally rigid with said gear, and clutch
mechanism independent of the breech-plug
for securing a rigid connection between the
lever and the breech-plug carrier after the
gear has operated the breech-plug to unlock
the same from the breech, substantially as de-
scribed.

6. In a breech-loading cannon, the combi-

nation with a breech and a breech-plug, of a

breech-plug carrier hinged to the breech, the
gear-segment having the separate rack-teeth
and worm-teeth to mesh with similar teeth on
the breech-plug, and a lever connected, sub-
stantially as described, with said gear-seg-
ment and the breech-plug carrier to operate
sald parts conjointly and independently in
the manner and for the purpose described.

7. In a breech-loading cannon, the combi-
nation with a breech and a breech-plug, of
the rock-shaft supported on the breech, the
breech-plug carrier rigid with said rock-shaft,
the tubular spindle concentric with the rock-
shatt and carrying the gear-segment, a lever
rigid with the tubular spindle, and a clutch
mechanism carried by the lever torigidly con-
nect the rock-shaft to said lever at suitable
intervals during the forward and backward
motions of the lever, substantially as and for
the purpose described. -

8. In a breech-loading cannon, the combi-
nation with the breech and the breech-plug,
of a rock-shaftcarrying the breech-plug car-
rier, a tubular spindle having the gear-seg-
mentrigid therewith and engaging the breech-
plug, a lever rigid -with the tubular spindle
and provided with the groove or channel, the
locking-key carried by said leverand adapted
to engage the rock-shaft, and a trip to release
the loekmn* key from the rock-shatt, Tor the
purpose deseribed, substantially as set.- forth.

9. In a breech-loading cannon, the combi-
nation with the breech and the breech-plug;
of a rock-shaft carrying the breech-plug car-

ol |

rier, the tubular spindle having the gear-seg-
mentrigid therewith and engaging the breech-
plug, the leverrigid with the tubular spindle
and having the concentricannular groove pro-
vided with an offset, the locking-key carried
by the lever, and the sliding trip supported
on the breech and riding in the groove of the
lever to operate the movable key, substan-
tially as specilied.

10. In a breech-loading cannon, the combi-
nation with the breech :zmd the breech- plug,
of therock-shaftcarrying the breech-plug car-
rier, the tubular spindle having the rigid le-
ver and provided with the eoneentmc groove
which is provided with an offset and has its

ends terminating in abutments located near

each other, the gem*—segmenb operating in a
slot in the breech-plug carrier and rigid with
the tubular spindle, the movable key seated
in the lever opposite to the offset portion 1in
the groove of the lever and adapted to enter
a recess in the rock-shatt, and the trip-piece
seated in a groove in the breech and having
the angular arm that rides in the groove ot
the lever to release the movable key at the
desired intervals, substantially as specified.

11. In a breech-loading cannon, the combi-
nation with the breech and the breech-plug, ot
the breech-plug carrier hinged to the breech,
the segmental gear movable with the carrier,
and an extractor-piece seated 1n the breech
and provided with a rack which engages with
the segmental gear for the purpose described,
substantially as set forth.

12. In a breech-loading cannon, the combi-
nation with the breech having the extended
oroove therein, and the breech-plug; of the
breech-plug carrier hinged to the breech, the

segmental gear movable with the carrier, and

the extractor-piece fitted in the groove oi said

‘breech and having itsright-angled toe enter-

and the rack
substan-

ing the extension of the groove
meshing with the segmental gear,
tially as specified.
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13. In a breech-loading cannon,the combi-

nation with a breech the breech-plug, and
the beech-plug carrier; of the spring-pressed
firing-pin supported in said breech-plug and
having the rack-teeth, the setting-lever hav-
ing the segmental toothed surface which
meshes with said rack on the firing-pin and
which lever is journaled 1n the breech-plug
with 1ts free end extending rearwardly be-

115

120

yond said breech-plug and adapted to strike

against the breech-plug carrier on the rear-
ward movement of the breech-plug, the sear
arranged to engage with the firing-pin as 1t
18 retracted, and the discharge - detent con-
nected to the sear, substantially as specified.

14. In a breech-loading cannon, the combi-
nation oif the breech, the breech-plug, the
breech-plug carrier provided with the slot or
groove 55, the firing - pin carried by said
breech-plug, means for antomatically setting
the firing-pin for action on a rearward move-
ment of said breech-plug, and a sear also
carried by the breech-plug and adapted to
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take into the recess or slot in the breech-plug
carrier as the breech-plug is withdrawn in a

rearward direction into said carrier, substan-

tially as and for the purpose set forth.

15. In a breech-loading cannon, the combi-
nation with the breech, and the breech-plug,
of a breech-plug carrier provided with the slot
or groove 55, the firing-pin carried by said
breech-plug, the sefting-lever engaging with
the firing-pin, and the sear also carried by the
breech-plug and having its head adapted to
take into the recess or slot in the breech-plug
carrier as the breech-plug is withdrawn in a
rearward direction into said carrier, substan-
tially as deseribed.

16. In a breech-loading cannon, the combi-
nation with a breech and a breech-block; of
a shell-starter arranged within the breech
to have a circumferential contact with a car-
tridge-shell and movable in a line transverse
of the cannon, and operated by the breech-
block as the latter is unlocked to release the
shell from the breech and give the same its

Initial movement in extracting it from the

breech, substantially as deseribed.

17. In a breech-loading cannon, the combi-
nation with a breech and breech-plug, of a
shell-starting plate fitted within the breech
to have a circumferential contact with a car-
tridge-shell and movable in a line transverse
of the cannon, and means for imparting
movement to the plate and starting the car-
tridge-shell in the breech as the breech-plug
1s rotated.

15. In a breech-loading cannon, the combi-
nation with a breech and a breech-plug; of a
segmental shell-starting plate fitted in the
breech and movable in a line transverse of
the cannon, and connected to the breech-plug
to be seated and unseated in the breech as
sald breech - plug is locked and unlocked
therein, substantially as specified.

19. In a breech-loading cannon, the combi-
nation with a breech; of a breech-plug, the
shell-starting plate movable in a line trans-
verse of the cannon and having the cam seated
in the breech, and means for connecting the
plate to the breech-plug while the latter is
locked or unlocked in the breech and which
disengages said plate from the breech-plug as
the latter is withdrawn in a rearward direc-
fion, substantially as specified.

20. In a breech-loading cannon, the combi-

nation of a breech having the cam-face recess

or seat therein, the grooved breech-plug, and
the segmental wedge-shaped shell-starting
plate seated in said cam-grooove within the

- breech and having the lug to fit into the groove

60

of the breech-plug, substantially asdescribed.

21. In a breech-loading cannon, the combi-
nation with a breech and an endwise-movable
and rotary breech-plug having a recess; of a
segmental shell-starting plate fitted in the
breech and movable in a line transverse of
the cannon and having a projection adapted
to engage the recess of the breech-plug, sub-
stantially as specified.

22. In a breech mechanism of the slotted-
screw system, the combination with a breech-
block provided with combined rack-teeth and
screw-threads thereon for locking the same
in the gun and worm-threads in rear of said
screw -threads, of a gear-segment provided
with teeth to engage in said worm and other
teeth to engage in said combined rack-teeth
and screw-threads, and a hand-lever connect-
ed with said gear-segment, substantially as
described. |

23. In a breech mechanism of the slotted-
screw system, the combination with a breech-
plug provided with combined rack-teeth and
screw-threads thereon for locking the same
in the gun and worm-threads in rear of said
screw-threads; of a gear-segment pivoted to
the gun and provided with teeth to engage in
sald worm and other teeth to engage in said
combined rack-teeth and screw-threads, and
a hand-lever connected with said gear-seg-
ment, substantially as speeified.

24. In a breech-loading cannon, the combi-
nation with a breech and a breech-plug hav-
ing rack-teeth and worm-gear teeth; of a gear
having rack-teeth and worm-gear teeth adapt-
ed to engage the rack-teeth and worm-gear
teeth respectively of the plug, and a suitable
means for rotating or partially rotating the
gear. |

20. In a breech-loading cannon, the combi-
nation with a breech and a mutilated-gear
breech - plug adapted to lock with suitable

threads in the breech and having rack-teeth

and worm-gear teéth; of a gear having rack-
teeth and worm-gear teeth adapted to engage
the rack-teeth and the worm-gear teeth re-
spectively of the plug, and a suitable means
for rotating or partially rotating the gear. -

26. In a breech-loading cannon, the combi-
nation with a breech-plug having a series of
rack-teeth and also having another series of
worm-gear teeth; of a gear having a series of
rack-teeth and also having another series of
worm-gear teeth adapted to engage the series
of rack-teeth and the series of worm-gear
teeth respectively of the plug; the said rack-
teeth and the worm-gear teeth being so ar-
ranged on the gear and plug that a single par-
tial revolution of the gear will completely un-
lock and withdraw or replace and lock the
breech-plug, substantially as specified.

27. In a breech-loading cannon, the comDbi-
nation with a breech and a mutilated-gear
breech-plug adapted to lock with suitable
threads in the breech and having a series of
rack-teeth and also having another series of
worm-gear teeth; of a gear having a series of
rack-teeth and also having another series of
worm-gear teeth adapted to engage the series
of rack-teeth and the series of worm-gear
teeth respectively of the plug; the said rack-
feeth and worm-gear teeth being so arranged
on the gearand plug that a single partialrev-
olution of the gear will completely unlock and
withdraworreplace and lock the breech-plug,

| substantially as and for the purpose set forth.
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98. In a breech-loading cannon, the combi-
nation with the breech, the breech-plug, and
the breech-plug carrier; of the spring-pressed
firing-pin carried by said breech - plug, the
setting-lever arranged to retract the firing-
pin on the backward movement of the 13111
the sear to engage the firing-pin as it 18 re-
tracted and ha,vmﬂ an ang ulm" branch at its
outerend, and the diseh&rge—detent supported
on the breech and having a branch at 1ts 1n-
ner end adapted to engage that of the sear to
release the latter from the ring-pin when the
lanyvard is pulled, subsmntmllﬁf as specified.

29. In a breech mechanism in which &
breech-block is rolled or turned to lock 1t.1in
the breech, the combination of a breech-block,
rotating and franslating means thereon, and
a partially-revoluble gear-segment meshing
as described with both said rotating and trans-
lating means as set forth.

30. In a breech mechanism in which
breech-block is rolled or turned to lock 1t 1n
the breech, the combination of a breech-block,
a partially-revoluble gear-segment, coacting
devices on the block and gear-segment for
translating the block, and other, distinet co-
acting devwes on the block and gear-segment
for rollmg or turning the said block on its
axis as described, whereby the block may be
placed and locked in the breech or unlocked
and removed from the breech by a single, par-
tial revolution of the gear-segment as set
forth.

31. In a Dbreech mechanism 1in which a
breech plug or block is rolled or turned to
lock it in the breech, the combination of a
breech plug or block having the translating-
rack and alsohaving worm-teeth thereon, and
a partially-revoluble gear-segmenthaving the
rack and also having worm-teeth thereon to
engage the franslating-rack and the worms-
teeth, respectively, of the plug or block as
set forth.

32. In a breech-loading gun in which &
breech plug or block 1s 1olled or turned to
lock it in the breech, the combination of a
breech plug or block, and a gear-segment;

said plug or block and the gear-segment hav-

ing coacting devices for translating the block
and other coacting devices for rolling or turn-
ing the said block on its axis, a cartridge-ex-
tractor, a handle for operating the gear-seg-
ment, and suitable means, operative by the
handle, for actuating the extractor.

33. In a breech-loading gun in which
breech plug or block is rolled or turned tolock
it in the breech, the combination of a breech-
block, a partially-revoluble gear-segment, co-
acting devices onthe block and gear-segment
for translating the block, other, distinet co-
acting devices on the block and gear-segment
for rolling or turning the said block on its
axis as described, firing mechanism carried

by the block, and an actuating device ar-

ranged on the breech of the gun in juxtapo-

sition to and adapted to register with the |

firing mechanism when the plug is turned to

lock 1t in the breech.

34. In a breech-loading gun 1n which a
breech plug or block is rolled or turned to lock
it in the breech, the combination of a breech
plug or block, a,nd a partially-revoluble gear-
segment; smd plug or block and the gear-seg-
ment hcwmﬂ coacting devices upon them for
translating the block, and other coacting de-
vices upon them for rolling or tmninﬂ‘ the

said block on its axis, a ﬁr*mﬂ‘ h&mmel car-
ried by the block, a sear also “carried by the
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block, and a tmwel arranged--on the-breech——"

of the gun in Jlll‘{tcLDOSIthIl to and adapted
to be enﬂaﬂed by the sear when the plug 1s
turned to lock it in the breech.

35. In a breech-loading gun in which
breech-block is rolled or turned to lock it in
the breech,the combination of a breech-block,
and a partlallj -revoluble gear-segment; &%’le

_block and gear-segment hawnﬂ‘ coacting de-

vices upon them “for tmnsla’omn the block:
and other coacting devices upon them for
roliing or turning the said block on its axis,
3! Sprlnﬂ—pressed firing-hammer carried by
the block, a sear also cmued by the block, a
trigger arranged on the breech in ;]uxtapom-
tlo.n to and @dapted to be engaged by the sear
when the block is turned, a breeeh plug car-
rier, and a lever, for setting the firing-ham-
mer, arranged to engage the carrier.

36. In a breech- loadm‘ cun in which a
breech-block is rolled or turned to lock it In
the breech,the combination of a breech-block,
a spring-pr essed fi ring-hammer carried there-
by, a sear also car 1*16(:1 bv the block, a trigger
arranged on the br eech in JHXt&pOSltIOH to
and adapted to be engaged by the sear when
the block is turned to lock it in the breech,
a hinged breech-plug carrier having a recess
55 to receive the sear, a device, for setting
the firing-hammer, cm‘rled by the plug and
arranged to engage the carrier, a partially-
revoluble gear-segment, coacting devices on
the block and gear-segment for translating
the block, other, distinet coacting devices on
the block and gear-segment for rolling or
turning the said block on its axis as deseribed,
and suitable means for operating the breech-
plug carrier and the gear-segment conjointly
and independently ,subsbantmllv as specified.

37. In a breech mechanism in which a
breech-block is rolled or turned to lock it in
the breech,the combination of a breech-block,
a gear, coactmﬂ' sets of teeth on the block and
oear for tmnslatmw the block, and other dis-
13111(313 coacting sets of teeth on the block and
on the gear “For rolling or turning the said
block on its axis.

30

35

Q0

95

100

105

110

115

120

125

In testimony whereof we affix our signa-

tures in presence of two witnesses.
MICHAEL A. LYNCIH.

WILLIAM I. HOUGIL
Witnesses:
TaoMAs K. TURPIN,
J OHN IHOGAN.
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