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SAMUEL N. McCLEAN, OF CLEVELAND, OHIO.

GUN.

968,678..

To all whom it may concern:

Be it known that I, Samuer N. MoCrran,
residing at Cleveland, Ohio, have made cer-
tain new and useful Tmprovements in Guns,
of which the following is a specification.

My - invention relates to guns, and more
particularly to guns in which the operation
of the breech closure is accomplished by
power dne to the force of discharge, and in
which the recoil of the gun is opposed by
the energy of the gases o discharge. ,

In my application filed Sept. 14,1900, Sr.
No. 30,042, T have shown a means for op-
posing a vecoil part on a gun with a gas
driven part and confining an elastic fluid
medium between said parts, whereby the re-
coil of the gun is overcome by the energy of
the gases of discharge; and In my applica-
tion filed Dec. 24, 1900, Sr. No. 40,963, T
have shown means whereby the energy of
recoil is opposed by that of the gases of dis-
charge and a portion of their combined ener-
gies utilized to actuate a motor for operating
the breech mechanism, which, in the par-
ticular instance shown in said last-men-
tioned application, consists of a screw
threaded breech block and a carrier therefor.

- Omne object of the present invention is to
simplify the means for opposing the energy
of recoil with that of the gases of discharge
and storing their combined energies to op-
erate the breech mechanism; and a further
object is to reduce the breech mechanism and
its operating motor to the fewest number of

operation may be simplified, its cost redaced
and its reliability in action Increased.

A farther ~object is to so combine the
breech mechanism with the recoil-checking
and power-storing devices that such mech-
anism shall control the action of the recoil
devices so that the gun shall be partially re-
turned to battery upon the opening move-
ments of the breech mechanisin, and fully
restored to battery upon the closing move-

With these objects in view the invention
consists in a cylinder and piston playing
therein, one of-which is attached to and re-
colls with the gun and the other is actuated
by the gases of discharge, an elastic flnid
medium, such as air, being compressed be-
tween one head of the evlinder and the pis-
ton when the gun is dischurged, therchy op-
posing the energy of the gases of discharge

Specification of Letters Patent,.
Application filed December 26, 1900,

Patented Aug. 30, 1910.
Serial No. 41,085.

elastic fluid medium - thus interposed be-
tween the gas driven and recoil actuated
parts may be and preferably is under suit-
able initial tension. During the recoil ac-
tion of the parts an elastic fluid medium, as
air, is drawn into the cylinder beteen the
piston and the other head of the cylinder,
which is compressed during the first por-
tion of the counter recoil, thereby serving to
govern or check the violence of the counter
recoil of the device, and at the same ‘time
compress the fluid medium thus drawn into
the cylinder, thereby storing the combined
energies of the recoll and the gases of dis-
charge to be utilized in operating the breech
niechanism.

The invention  further consists of » hreech
block and a breech block carrier so con-
structed and combined as to, themselves, con-
stitute a motor for operating the breech
mechanism for opening and closing the same.
In the preferved embodiment of this part of
the inventjon, a screw threaded breech block
hag its 1}?11 portion, or a rearward exten-
sion thereof embraced by a eylindrical car-
riery onetof said parts being provided with
a motor way opr groove amd the «*her part
with a wing or blade fitting in saig way ol
groove. As herein illustrated the way  or
groove is arranged spirally on the interior
of the carrier and the wing or blade is se-
cured to the breech block and projects into
said’ way, means also being provided for
admitting motive fluid to the groove on one
side of said wing or blade and venting it
from the other, or vice versa. The molive
fluid may be drawn from any suitable source
of motive power and I have here shown .a
combination of the recoil check device and
the breech block motor mechanism whereby
Tam enabled to utilize the combined energics
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of the recoil and the gases of discharge to -

operate the breech mechanism, and at the
same time. have the motor device of the
breech mechanism act as a governing or con-
trolling means for the recoil check, so that
normally it is nunable to return the gun to
battery till the hreech block is closed. This I
accomplish by utilizing the fluid compressed
during the recoil as the power by whieh the
fluid drawn into the cylinder during recoil
i1s placed under tension and then emplov
this last-mentioned fluid as the motive fliid
for the breech mechanism, As this motive
fluid is drawn from the. recoil eylinder to
and throngh thé motor the tension of that
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" portion of the motive fluid remaining in the

¢ylinder tends to rapidly decrease, which
tendency however is largely overcome by the
rearward pressure of the piston in the eylin-

der under the influence of the air or other
fluid compressed during recoil. In this way

1 so combine the breech mechanism with the

- yecoil check that the action of such mechan-
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ism regulates the recoil device during a por-
tion ‘0f its movements, while the recoil de-

vice, on the other hand, not only furnishes |.

the motive power for the breech mechanism,
but also serves to maintain the pressure of
the motive fluid at an approximately uni-
form tension. In addition to the operation
of the breech mechanism the pressure is also

_employed to operate the gun 1n training and

laying the same. . : ,
The invention-further consists in certain
details of improvement and construction” of
arts all of which will be hereinafter more
ully described. '

My inventive idea may receive various
mechanical expressions one of which I have
shown in the accompanying drawings, which
are to be regarded as illustrative only and
not as defining the limits of the invention.

In the accompanying drawings: Figure 1.
shows a side elevation of a gun embodying
my invention. Fig. 2..is a side elevation
partly in section of the gas driven part and
the cylinder actuated by the gun. Fig. 3.
is a rear end elevation of Fig. 2. Fig. 4.
is a side elevation of the cradle for the gun.
Fig. 5. is a rear end elevation; and Fig. 6.
is a front elevation of Fig. 4. Figs. 7 and
8. are detailed sectional views of the gas
nozzle, and means for operating the valves
therein. Fig. 9. is a rear end elevation of
Fig. 7.- Fig. 10. is a horizontal sectional
view of the breech of the gun and the car-
rier with the breech block removed. Fig. 11.
is a plan view of the same.

plan view of the breech end of the gun, the
carrier and the block, showing the carrier

as swung to one side to open-the breech;-

Fig. 14. 15 a plan view of the breech block
removed from the gun, Fig, 15. is a rear
elevation of Fig. 14. - Fig. 16. is a central
sectional view through the breech block and
carrier showing the firing mechanism. Fig.
17 is a diagrammatic view showing the con-
nections between the recoil ¢ylinder and the
cylinders for effecting the elevation and de-
pression and traversing of'the gun, and the
valves which control such connections; and
Fig. 18 is a diagrammatic view showing the
connection between the recoil cylinder and
the breech mechanism, together with the
valve for controlling said conneetion. y
_Referring to the drawings, 1. is a tradle
pivoted at the forward end to any suitable
supporting part of the gun carriage, which

‘in the present instance is shown as an ordi-

“1s Tree to reciprocate.

Fig. 12.is a
rear elevation of Fig. 11.  Fig. 13. is a

968,678 -

nary field gun carriage. The cradle is pro-
vided with ways or grooves 2, engaging ribs
3, on the gun, whereby the gun is permitted
to slide ﬁ)l;'l itudinally within the cradle.

“4.is a cylinder attached to the gun at the
 réar end, and in the present instance by

tiieans of a suitable band 5, shrunk on, or
otherwise secured on the breech end of the
gun and the cylinder while the forward end
of the cylinder is suitably supported and

uided in the cradle —I1— within which it
I may, if desired
provide the cradle with guide slots —6—
and the cylinder with projecting lugs or
parts —7— moving in said slots, though
this is not necessary. The cylinder or
sleeve —8— surrounds and is-free to slide
longitudinally upon the forward portion of
the gun, and is provided with a nozzle —9—
for receiving and controlling the gases of
discharge, while the rear end of sald cylin-
der is connected by a rod —10— to piston
—11— fitting within the cylinder —4— the
rod béing preferably jointed at —12— and
hinged to the cylinder —8— as shown. The
gas nozzle —9— is screwed to and moves
with the sleeve —8— and is provided with
valves —13— mounted therein so as to swing
under the influence of the gases of discharge
and close the forward opening of the nozzle
said valves being- provided -also with lugs
—14— projecting laterally on each side
thereof. : ‘

Mounted on a collar —15— surrounding
and screwed to the muzzle end of the gun
are two forwardly projecting arms or paris

—16— provided with suitable cam surfaces.

—17— in the path of the lugs —14— on the

- valves —13—. The nozzle —9— is prefer-

ably in the form of an expanded chamber

having vents and openings —18— upon the

rear side thereof to permit a determined
portion of the gases to escape therethrough,
and being provided with an expanded sur-
face against which the gases of discharge
impinge and act to force the nozzle —9—
together with its attached sleeve —8-— and
piston —11— forward upon the discharge
of the gun. At the same time the recoil
of the gun carries the cylinder —4— rear-
ward thereby compressing between the for-
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ward head of the cylinder and piston —11— -

any suitable gas, preferably air confined
in said cylinder. Upon the forward move-
ment of the gas nozzle the valves are moved
forward so that the lugs —14— on said
valves are moved forward of the cams —17—
attached to the muzzle of the barrel and

-the force of the gases of discharge acting

to turn said valves to their closed position,

as shown in Fig 8, when however the gun -

and nozzle return #o their normal position
under the influence of compressed air or

120

125

gas in the cylinder the nozzle”is moved

rearward and the cams —17— éhgage with
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the lugs —14— upoen the valves to open said
valves for the passage of the projectile upon
the subsequent discharge ofp the gun. A
suitable form of in-take valve —19— is pro-
vided on the rear end of the cylinder —4-—
and upon the forward movement of the pis-
ton in the cylinder, this valve opens and
permits a supply of air to enter the eylin-
der at the rear end of the piston and upon
the expansion of the air within the eylinder
forward of the piston, ‘the.in-take valve
—19— is closed and the air thus confined
between the piston —11-— and the rear of
the cylinder is compressed. .
‘Referring now to Mig. —10— —20— Is
a - screw threaded breech block chamber

- formed in the breech end of the gun and here

shown as of frusto-conical shape, the ex-
treme rear portion of the breech of the gun
being chambered out as at 21—  This
chamber —21— has a female screw thread
—22— of the same pitch as the screw threads
in the breech chamber —20—. The carrier

—238— is hinged to turn on pin —24— which

asses through a segment shaped lng —25—
B Y = o

rigidly fixed to the gun and provided with-

teeth —26-— projecting radially therefrom
as, shown. The carrier is in the form of a
cfhnder closed at its rear end, and is pro-

vided with an inwardly projecting helical

rib —27-— on its interior surface, the pitch
of the helix being identical with that of the
screw threads in the chambers —20-—91.
The breech block —28— as here shown is
frusto-conical in shape and is preferably
continuously screw threaded on that portion
—29— which enters the chamber —20—
while immediately to the rear thereof it is
provided with an annular rearwardly pro-
jecting flange or collar —30— which has a
worm gear on a portion of its perimeter,
and a lug —82-— formed to fit into the screw
thread —22— in chamber —21—. " P’roject-
ing rearward from within the flange —30-—
and rigidly formed with the forward por-
tion —29— is the cylindrical tail piece

. —3838— having on its exterior surface a heli-
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cal rib —34— having the same pitch as the
helix —27— on the interior surface of the
carrier —23— the width of the helical rib
—384-— being equal to the space between the
turns of the helix —27-- though the height

“of said rib —34— is much less than that of

the helical rib —27— except at the rear end
of said rib —384— where it is provided with
a lug or extension —35— whose height ex-
actly equals that of rib —27. )

The diametér of the eylindrical tail piece

—33— ig the same as the Internal diameter

of the helix —27— and of a rearward pro-
jection —36— on the carrier; while the
exterior diameter of the carrier
the same as the internal diameter of the
flange —30-— on the breech block as shown
in Fig. 16. The space between the helices

28— 13

3

of the rib —27, is provided with ports
—37—38, through which fluid under pres-
sure may be permitted to enter and to ex-
haust. (See Fig. 10). When the breech
block is In position in the breech the threads
on the frusto-conical portion —29— en-
gage the threads in chamber 20, the lug 32
enters into the female thread 22— in the
chamber 21, and the helical rib 34— fits
snugly between the turns of the helix. 27,
the lug 35 entirely filling said space and
forming fluid tight contact with the interior
surface of the carrier and the flange 30 ex-
tending over aud closing the joint hetween
the front end of the. carrier and breech
block as shown in Fig. 16, When it is
desired to open the breech pressure is ad-
mitted through port 38 to the spiral chan-
nel between the turus of helix 27— and this
pressure acts on and forces the lug —385—,
to travel around said channel, thereby turn-
ing the block in a direction to open the,
hreech, something less than two turns being
sufficient, to disconnect the threads on the
block from those in the breech chamber and
the lug —32, from the ihread —29— at
which Instant the worm 81— comes into
engagenent, with the first tooth —26— on
the segment —25— and the further rota-
tion of the block operates to swing the car-
rier around said segment, to the position
shown in Ifig. 13, where it may be caused
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to impinge upon any suitable stop to limit .

its further movement. A reversal of these
movements and closing of the breech may
be secured by admitting pressure to the
channel between the spirals of helix —27—
through port 37— and opening port —88—
to exhaust. As a source of pressure for
thus operating the breech mechanism I pref-
erahly connect the ports with the rear end
of cylinder —4— by means of pipes 88 and
40, and provide any suitable valve —41—
whereby pressure may be permitted to enter
through one pipe and exhaust through the
other. The hand wheel. —51— as shown in
Fig. 13, is attached to the breech holt as a
means for operating the holt by haud.

Ifor the purpose of elevating and depress-
ing the gun a pisten rod 42 is hinged to
the cradle at 43, and this rod is attached
to a piston playing in a-substantially ver-
tical cylinder 44 which is sudpended be-
tween the sides of the trail by engagement
with a horizontal pistonrod 447, the opposite
ends of which are attached to - pistons 55
playing in cylinders 45 supported on the
traill. Pipes 46 lead from the upper and
lower ends of cylinder 44, and one of these
pipés is.connected to the front end of the
recoil cylinder and the other to the rear
end of the recoil cylinder. A valve 48 con-.
trols these pipes, and, as here shown, said
valve is a four-way one which can be.turned
into register with said pipes to allow the
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fluid to flow through the cylinder 44 in
either direction. The reverse position of
the valve is shown by dotted lines. ‘
Cylinders 45 are for effecting the travers-
ing movement.of the gun, and each cylinder
is provided with a pipe connection, one of
said pipes leading to the front end of the
recoll cylinder and the other of said pipes
to the rear end of the recoil cylinder. A
valve 47, similar in construction to valve
48, controls said pipes for admitting pres-
sure to said cylinders to effect the traversing

As shown in Fig. 18, the recoil cylinder

is constructed with a by-pass for the fluid

past the piston 11, and said piston, which
1s actuated by a spring 53, has a slight over-
run or additional travel to permit the force

of said spring to cause a slight additional

movement of said piston,, whereby the fuid
is  caused to flow through the breech-mech-

anism or the elevating or traversing de--

vices when the gun is at rest, and when
either the wvalves 47, 48 or 41, are turned
into register with their communicating

"In Frig. 18 the valve 41 is shown connected
with the recoil cylinder at the rear end by
pipe 89 and to the forward end of the re-
coll cylinder by pipe 40, and these pipes are
connected with the breech-mechanism upon
opposite sides of the dbutment 85 against
which the fluid acts in aceomplishing the ro-
‘tation of the breech-bolt.

The firing action comprises the spring
pressed firing pin ——49— and its retaining

. sear or trigger -—50—. The firing pin is set

45

50

~of the air confined within the cylinder.
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or cocked by the terminal locking movement

of the breech-block, thus- rendering it im-

possible to discharge the arm in any other

tb}lmnk,the full locked position of the breech
OCK. - /

The operation of the cylinder —4-— and

the gas driven piston —11-— permits me
to oppoese the energy of the gun’s recoil by
the energy of the gases of discharge and the
elasticity of the air interposed between the
movement of the piston and the movement
of the cylinder, allows the gas driven pis-
ton to acquire a suflicient velocity and power
of movement to counteract - the recoil
through the resistance of the elastic quality
It
is thus apparent that these parts constitute
an air-brake for resisting or counteracting

_ the recoil and for storing up both the energy

of the recoil and tlie energy of the gases

of discharge. It is also apparent thaf the-
will operate |

movement of the piston —I11
as a suction pump to draw in a motor fluid
through the valve —19- during the for-
ward movement of the piston. The counter
recoil movement of these parts will operate
1o close the valve 19— and the flow of
the motor fluid into and through the breech

| energy of the gases of discharge to com-

068,678

action will operate the same in the manner
hereinbefore described. It is thus appar-
ent that the primary action of the parts con-
trols the recoil of the gun and utilizes the
70
ress the air within the cylinder and to
raw .a suitable motor fluid into the eylin-
der; and it is also apparent that these parts
control ‘the counter-recoil of the gun by -
foreing ‘the motor fluid from the cylinder 75 .
into and through -both the breech action of-
the gun or when desired or required.into
and through the training and traversing de-
vice of the gun, thus allowing the passage.
of the inotor fluid into and through the
breech action to both operate the breech
action and control the counter-recoil of the
gun and the veturn of the gun to its battery
position by means of the flow of the motor
fluid Both into and out of the cylinder of
the engine in the manner described.

The flow of the motor flmd into and
through the breech action is automatically
controlled by the valve 41— and cam 52—,
the cam 52— engaging with the valve 41,
to swing it into connection with the pipes
39 and 40 to govern the opening movements
of the breech action. It is thus apparent
that by means of the gas driven sleeve 8-
the rod 10— the piston —11— and cylinder
—4— T convert the gun into a gas engine
which utilizes, stores and transmits both
the energy of the gas and the energy of the
recoil for operating and handling the gun,
and it is also apparent tliat by forming the
breech block as a motor I attain an ex-
ceedingly simple breech action comprising
two elements, the breech block and its re-
taining tray or carrier.

Having thus described my invention I
claim: | .

1. In a breech loading gun, the combina-
tion of a breech block and carrier co-acting
as a motor to open and close the breech.

2. In'a breech loading gun, the combina-
tion of a breech block and carrier co-acting
as a motor whereby the block is revolved,
and a worm gear connection between the
block and a fixed part of the gun to swing - -
the carrier. ‘ S115
3. In a breech loading gun, the combina-- -
tion of a carrier having a way or channel
therein, a breech block having a wing or. .
part fitting in said channel, and means ad-, .-
mitting pressure to said channel on either.120
side of said wing or part. = ;

4. The combination of a breecli-loading.
gun and a frusto-conical breeck block Kav-
g screw thread, engagement therewith, of
a carrier having a'way or channél therein, a
“wing or part on the block-fitting into said
channel, and means admitting a motor fluid
to said channel on either side of said wing
or part. - ) B .

5. The combination of a breech loading
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gun, a screv threaded breech block with a
carrier having a helical way or channel
therein, a wing or part on the block fitting
into said channel, and means admitting
pressure to said channel.

6. The combination of a breech loading
gun, and a preech block and a carrier there-
for co-nclirg as a motor, with a recoil check,
and pressure conveying connections between
gaid recoil checl and motor.

7. The combination of a breech loading
gun, and a breech block and carrier co-act-
ing as a motor, with a recoil check con-
trotled by said motor.

8. The combination of a breech loading
gun, a breech block and a carrier with a re-
oil check controlled by said block and car-
rier.

9" The combination of a breech loading
gun, a breech block and a carrier coacting
s a motor, with means actuated by the
gases of discharge to check the recoil and
store the energy of said gasesand recoil, and
devices conveying said stored energy to gaid
motor o nperate the breech hlock and car-
rie :
10. The combination of a breech loading
gun, a breech block and a carrier coacting as

‘a motor, with a recoil check consisting of &

part attached to the gun and an opposing
part actuated by the gases of discharge, and
means. transmitting pressure therefrom to
the block and carrier. - ' ‘

11. The combination of a breech loading
gun, and a breech block and carrier co-act-
ing as a motor, with a recoil cylinder at-
tached to the gun, a piston therein actuated
by the discharge of gases and eans trans-
witting pressure from said eylinder to said
Llock and carrier. -

12. The combination of a breech loading
gun, a breech block and carrier co-acting as
a motor, a recoil actuated part, a gas actu-
ated part, means compressing a fluid by the
action of said ‘parts, and means transmitting
said compressed fluid to the block and car-
rier. : :

13. The combination of a breech loading
gun, a breech block and carrier co-acting as
2 motor, a pressure device resisting and
storing the energy of recoil and means trans:
mitting said stored energy to the said
motor. .

14. The combination of a breech loading
gun, a breech block and carrier co-acting as
a motor, a cylinder attached to and recoiling
ywith the gun, a piston in said cylinder actu-
ated by the gases.of discharge, means admit-
ting and retaining airin said cyhnder upon
the recoil of the gun, whereby the.gun is re-
tained in its recoiled position, and a vent, for
said cylinder through said motor, whereby
the breech- mechanism is operated and the
movement of the-gun' to battery is con-
trolled.

| the breech Elug.

8

_15. In a breech-loading gun, the combina-
tion of a rotary breech block and a carrier

-co-acting as a motor to open and close the

breech.

16. In a breech-loading gun, the combina-

tion of a rotary breech block and a carrier
coacting as & motor, and a worm gear con-
nection between the block and a fixed part
of the gun to swing the carrier.

17. The combination of a breech-loading
onn, and a rotary breech block and a carrier
fherefor co-acting as a motor, with a recoil
check, and pressure conveying connections
Letween said recoil cheelt and motor.

18. The combination of a breech-loading -

gun, and a rotary breech-block and a carrier
co-acting as a motor, with a recoil check
controlled by said motor.

19. The combination of a breech-loading
gun, and a rotary breech block and a carrier,
With a recoil check controlled by said block
and carrier. )

90. The combination of a breech-loading
gun, a rotary breech-block and a swinging
carrier coacting as a motor, with a recoil
check, and pressiire conveying connections
between said recoil check and motor.

91. The combination of a breech-loading
gun, a rotary breech-block and a swinging
carrier coacfing as a motor, with a recoil-
actuated part, a gas-actuated part, means
confining an elastic fluid medinm -hetween
said parts, and connections conveying said
fluid medium to said motor,

99, The combination of a breech-loading
gun, a rotary breech blocl.and a swinging
carrier coactinig as a tnotor, a pressure de-
vice resisting and storing the energy of re-
coil, and means trapsmitting said  stored
energy to said motor. o
.93 In a breech loading gun, the combina-
tion' with the gun, of a rotary swinging
breech plug provided with means engaging
the breech of the gun to lock and velease the
breech plug, and also provided with means

‘engaging the breech of the gun to positively
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effoct the swinging movement of the breech

plug.

94, In & ndech loading gun the combina-

tion with the gun, of a rotary swinging

breech plug provided with means engaging
the breech of the gun to lock and release the
breech plug, and also provided with a cam

engagement with the breech of the gun to -

positively effect the swinging movement of
the breech plug.

"95. Tn a breech loading gun the combina-
tion with the gun, of a rotary swinging
breech plug provided with means engaging

_the breech of the gun to lock and release the

breech plug, and also provided with a series
of cams engaging the breech of the gun to
positively effect the swinging. movement of

26, In a breech

loading gun the combina-
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tion- with the gun, of a rotary swinging
breech plug provided with means engaging
the breech of the gun to lock and release the
breech plug, and a plurality of cam engage-
ments  between the breech plug and gun
breech, whereby the swinging movement of
the breech plug is positively effected.

27. In a breech loading gun the combina-
tion with the gun, of a conical rotary swing-
ing breech plug provided with means en-
gaging the breech of the gun to lock and

- release the breech plug, and also provided

with means engaging the breech of the gun
to positively effect the swinging movement
of the bréech plug. J

28. In a breech loading gun the combina-
tion with the gun, of a conical rotary swing-
ing breech plug provided with means engag-
ing the breech of the gun to lock and re-

 lease the breech plug, and also provided

with means en%agmg the breech of the gun
to positively effect the swinging movement
of the breech plug. - '

~+29. In a breech loading gun the combina-

tion with the gun, of a conical swinging

breech plug fprovided with means engaging’

the breech of the gun to lock and release the
breech plug, and also provided with a cam
engagement with the breeth of the gun to
positively effect the swinging movement of
the breech

Elug.
30. In a breech loading gun the combina-

tion with the gun, of a conical rotary swing-.

ing breech plug provided with means en-
gaging the breech of the gun to lock and
release the breech plug, and also provided
‘with a cam engagement with the breech of
the gun to positively effect the swinging
movement of the breech plug.

31. In a breech loading gun the combina-
tion with the gun, of a conical rotary swing-
ing breech gug provided with means en-
gaging the breech of the gun to lock and
release the breech plug, and also provided

with a series of cams- engaging the breech
of the gun to positively effect the swinging -

movement of the breech block.’

32. In a breech loading gun, the combina-
tion of a conical rotary swinging breech
plug provided: with: means enga ing. the
breech -of the gun to lock and release the
breech plug, and also provided with a series
of cams engaging the breech of the gun to
positively effect the swinging movement of
the breech plug.. s

83. In a breech loading gun the combina-
tion with the gun, of a conical rotary swing-
ing plug fprovided with means engaging the
breech o
breech plug and a plurality of cam engage-
mernts between the breech of the gun and the
breech plug, whereby the' swinging move-
meént of the breech plug is positively effected.
. 34.-In abreech loading gun the combina-

tion with the gun, of a conical rotary swing-.

.of a conical rotary swinging bre

the gun to lock and release the

968,678

ing breech plug provided with means en-
gaging the breech of the gun to lock and
release the breech 'plug and also provided

‘with a plurality of camn engagements with

the gun breech, whereby the swinging move-
ment of the breech plug is positively effected.
- 35. In a breech loading gun the combina-
tion with the gun having a rack on its
breech, of a rotary swinging breech plug
provided with means engaging the breech
of the gun to lock and release the breech
plug, and also provided with means engago-
Ing the rack to positively effect the swinging
movement of the breech plug.

36. In a breech loading gun the combina-
tion with the gun having a rack on iis
breech, of a rotary swinging breech plug
provided with means engaging the breech

- of the gun to lock and release the breech

plug, and also provided with a cam' engae-
ment with the rack .to positively. effect the
swinging movement of the breech plug.

87. Im a breech loading gun the combina-
tion - with the gun having & rack on its
breech, of a rotary swinging breech plug
provided with means engaging the breech
of the gun to lock and release the
plug, and also provided with a series of
cams engaging the rack to positively effect

' the swinging of the breech plug.

38. In a breech loading gun, the combina-
tion of the gun, a rotary swinging bresch
plug provided with means engaging the
breech of the gun to lock and release the
plug, and a plurality of pin and cam en-
gagements between the plug and gun breech,
whereby the swinging movement of the plug

is positively governed. o

39. In a breech loading gun the

‘ combina-
tion of the gun having a rack on i

breech,

provided with means engaging the breech
of the gun to lock and release the breech
plug; and also provided with means engag-
ing the rack to positively effect the swing-
ing movement of the breech plug. '
40.- In a breech loading gun the combina-
tion with the ‘gun having a rack on its
breech, of a_conical rotary swinging breech
plug provided with means engaging the

“breech of the gun to lock and release the

breech plug, and also provided with means
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engaging the rack -to pesitively effect the -

swinging movement of the breech plug.

41. In a breech loading gun the combina-
tion with the gun having a rack on its
breech; of a conical rotary swinging breech

breech plug’and also provided with a flange
of a large diameter provided with means for
engaging .the rack to positively effect the
swinging movement of the breech plug.

42. In a hreech loadine gun the combina-

‘tion with the gun having a rack on its

120

‘plug provided with means engaging the -
‘breech of .the gun to lock and release the
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breech, of a conical rotary swinging breech
plug provided with means engaging the
breech of the gun to lock and release the
breech plug, and also provided with a cam
engaging the rack to positively effect the
swinging movement of the breech plug.

43. In a breech loading gun the combina-
tion with the gun having a rack on its
breech, of a conical rotary swinging breech
plug provided with means engagiug the
breech of the gun to lock and release the
breech plug, and also provided with a eam
engagement with the rack to positively ef-
fect the swinging movement of .the breech
plug.

44. In a breech loading gun the combina-
tion with the gun having a rack on’ its
breech, of a conical rotary swinging breech
plug provided with means engaging the
breech of the gun to lock and release the

breech plug, and also provided with a flange

of enlarged diameter provided with a cam
engagement with the rack to positively effect
the swinging movement of the breech plug.

_45. In a breech loading gun the combina-

tion with the gun having a rack on its
breech, of a conical rotary swinging breech
plug provided with means engaging the
breech of the gun to lock and -release the
breech plug, and also provided with a series
of cams engaging the rack to positively ef-
fect the swinging movement of the breech
plug. ' -
46. In a breech loading gun the combina-
tion with the gun having a rack on its
breech, of a conical swinging breech plug
provided with means engaging the breech
of the gun to lock and. release the breech
plug, and also provided near its rear end
with a series of cams engaging the rack to
positively govern the swinging movement of
the breech plug. _

47. In a breech loading gun the combina-
tion with the gun having a rack on its
breech, of a conical rotary swinging breech
plug provided with means engaging the
breech of the gun to lock and release the
breech plug, and also provided with a flange
of enlarged diameter provided with a series
of cams engaging the rack to positively ef-
fect the swinging movement of the breech
plug.

48. In a breech loading. gun the combina-
tion with the gun, of a conical rotary swing-
ing breech plug provided with means en-
gaging the breech of the gun {o lock and ve-

“Rease the breech plug, said gun breech and

€0

11

plug being also provided with a plurality of
cam and pin engngements whereby the
swinging movement’ of the breech plug is
positively effected. _

49. Tn a breech loading gun the combina-
tion of the gun, of a conical rotary swing-
ing breech plug provided with means engag-
ing the breech of the gun to lock and release

7
the breech piﬁg,_said gun breech and plug

being also provided with a plurality of cam
and pin engagements, whereby the swinging

~movement of the breech plug is positively

effected. _ _ .

50. In a breech loading gun the combina-
tion of the gun,.of a rofary conical swing-
ing breech plug provided with means en-
gaging the breech of the gun to lock and re-

lease the breech plug, and also. provided

with a flange of enlarged diameter and -a
plurality of .cam engagements between said
Hange and gun breech, whereby the swing-
ing movements of the plug is positively ef-
fected. : . o

51. In a breech loading gun the combina-
tion of .the gun having locking surfaces
with a screw-thread pitch <formed in its
breech, of a rotary swinging breech plug
provided with locking means formed on a

‘screw-thread to engage the locking means
in the breech, said plug being also provided

70
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with means comprising a cam groove hav-

ing a pitch greater than the pitch of the
locking lugs, and a pin on the breech of the
gun for engaging said cam groove to posi-
tively effect the swinging movenient of the
breech plug. L
32, In a breech loading gun the combina-

tion of the gun having locking surfaces with

a screw-thread pitch formed.in its breech,
of a rotary swinging breech plug provided
with locking means formed on a screw-
thread to engage the Jocking means in the
breech, said gun breech and plug being also
provided with means comprising a pin and
a cam, for positively controlling the open-
ing and closing movemeént of the breech
plug.

53. In a breech loading gun the combina- -

tion with- the gun having locking surfaces
with a screw-thread pitch formed in its
breech, of a rotary swinging breech plug
provided with locking means formed on a
screw-thread to engage the locking surface
in the breech, and a plurality of pin and

cam groove engagements between, the gun-

breech and plug, one of said engagements
corresponding with the pitch of the locking
surfaces, and the other engagement having a
greater pitch than the pitch of the locking
surfaces, whereby the opening and closing
movement of the breech plug is positively
effected. E

54. In a breech loading gun the combina-
tion of the gun-having locking surfaces with
a screw-thread pitch formed in its breech,
of a conical rotary swinging breech plug
provided with locking means formed on a
screw-thread to engage the locking means

in the bréech, said gun breech and plug be-

ing also provided with means comprising a
pin and a cam, for positively controlling the
opening and closing movement of the breech

plug. -

90

95

100

105

110

115

120

125

130



io

B 31

20

&

55. In a breech loading gun.the combina-
tion with the gun having locking surfaces
with a screw-thread pitch - formed in its
breech, of a conical rotary swinging breech
plug provided with locking means. formed
ona screw-thread to engage the locking ‘sur-
face in the breech, and a plurality of pin
and cam groove engagements between the
guni breech. and plug, one-of said engage-
ments corresponding with the pitch of the
locking surfaces, and the other engagement
having a greater pitch-than the pitch of the
locking surfaces, whereby the opening and
closing movement of the breech plug is posi-
tively effected. ‘ '

56. In a breech loading gun the combina-.

tion with the gun having locking surfaces
with a screw-thread pitech formed on its
breech, of a conieal rotary swinging breech
plug provided with locking surfaces formed

~on a sceew-thread to engage the locking sur-

. faces in the breech and also provided with

25

30

35

a flange of enlarged diameter, said flange
and gun breech having a pin and cam groove
engagement, which engagement has a pitch
greater than the pitch of the locking sur-
faces for positively effecting the opening
angd closing movement of the breech plug.
57. In a breech loading gun the combina-
tion with the gun having locking surfaces

“with a- screw -thread pitch formed in its

breech, of-a conical rotary swinging breech
plug provided with locking surfaces engag-

mg the locking surfaces in the breech, said |

gun breech and plug having a plurality of
cam engagements one of which has a pitch
corresponding with the pitch of the locking

- surfaces and the other of which hasa grealer

40

© tion of the gun having locking surfaces .

pitch than the pitch of the locking surfaces

to positively effect the opening and- closing

moyement of the breech plug.
58, In a breech loading gun the combina-

“ with a ‘secrew-thread pitch formed in' its

45

50

- of the gun to positively effect the opening

. breech and alsoprovided near-its rear end -

.85

breech, of a conical rotary swinging breech

“plug provided with lecking surfaces formed

on a screw-thread to engage the locking

surfaces in the breech, said gun breech and.

plug having a plurality of cam groove and
pin engagements, one of which has a pitch

corresponding with the pitch of the lock-'|.

ing surfaces and another of which has a
greater pitch than the pitch of the locking
surfaces, thereby affording a positive en-
gagement between the plug and the breech

and closing movement of the breech plup.
59. In a breech loading gun the combina-

tion of a gun having cam locking surfaces -
formed “in_its breech, of a conical rotary
swinging breech plug provided with cam

locking surfaces formed on a serew-thread
piteh to‘engage the'locking surfaces in the

with means comprising a cam engagement

968,678

with the breech, ssid engagement having
a piteh corresponding with the piteh of the
locking surfaces and a second cam engage-
ment of greater pitch than the pitch of the
locking surfaces for engaging the breech of
the gun to positively eifect the opening and
closing movement of the breech plug.

60. In a breech loading-gun the combina-
tion. of the gun having cam locking sur-
faces formed in its breech, of a conical ro-
tary swinging breech plug provided with
locking sarfaces- formed on a screw-thread
pitch to engage the locking surfaces in the
breech and also provided with a flange of
enlarged diameter provided with means
comprising a-cam engagement with the gun
breech, sald engagement having a pitch cor-
responding with the pitch of the locking
lugs and a plurality of cam engagements
with the gun breech having a greater pitch
than the pitch of the locking surfaces for
engaging the breech of the gun to posi-
tively effect the opening and closing move-
ment of the breedh plug.

61. In a breech loading gun the combina-
tion of the gun having cam locking sur-
faces formed in its breech, of a conical ro--
tary swinging breech plug provided with
locking surfaces formed on a screw-thread
pitch to engage the locking surfaces in the

- breech, and also provided with a cam groove

and pin engagement with the breech, said
groove having a pitch corresponding with
the pitch of the locking surfaces for en-
gaging the pin to positively control the
opening and closing movement of the breech

.plug.
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- 62. In a breech loading gun the combina-

tion of the gun having cam locking sur-

faces formed in its breech, of a conical ro-

tary swinging breech plug provided with
locking surfaces formed on a screw-thread
pitch-to engage the locking surfaces in the
breech and also provided with a flange of

-enlarged diameter having a cam groove and

pin engagement with the gun breech, said.
groové having ‘a pitch corresponding with
the pitch™ of the locking surfaces to posi-
tively control the opening and closing move-~
ment of the breech block. :

63. In a breech loading gun the combina-
tion of the gun having cam locking sur-
faces formed in its breech, of a conical ro-
tary swinging breech plug provided with
locking surfaces formed on a screw-thread
pitch to engage the locking surfaces in the
breech, and- alsé’ provided with means com-

. prising a cam groove and pin engagement

105
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with the gun -breech, said groove having a -

‘pitch corresponding with the pitch of the .

locking surfaces, said plug also having a
series . of cam engagements with the gun
breech of greater pitch than the pitch of

swinging movement of the breech plug.

125

the locking surfaces to positively effect the
130
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64. In a breech loading gun the combina-
tion with the gun, of s carrier ‘having a
hinged connection with the gun, a breech
plug carried by the carrier and adapted to
rotate and.to have longitudinal movement
therein, provided with means engaging the
breech of the gun to lock and release the
breech plug, and also provided with means
engaging the breech of the gun to positively
effect the swinging movement of the carrier
carrying the breech plug.. =

65. In a breech loading gun the combina-
i ith the gun, of a carrier having a
hinged connection with the gun, a breech
plug carried by the carrier and adapted to
rotate and to have longitudinal movement,

-therein, provided with means engaging the
and release the

breech "of the gun to lock
breech.plug, and also provided with a cam
engaging the breech of the gun to positively
effect the SwWinging movement: of the carrier
carrying the breech plug.

66. In a breech loading gun the combina-
tion with the

inged connection with the gun, a bresch

. plug carried by the carrier and adapted to

30 b

 the breech plug:
85

40

45

50

. b5 4

60

rotate and to have longitudinal movement
therein, provided with means engaging the
breech of the gun to lock and releass the
reech plug, and also provided with: a series
of cams engaging the breech of the gun to
positively effect the swinging movement of

67.. In a breech loading gun the combina.
tion with the gun, of a earrier having a
hinged ‘connection with the gun,
plug carried thereby and having
threaded connection therewith to
breech plug to rotate and to have longitu-
dinal movement in the carrier, the ‘breech

a Screw

.plug being provided with means engaging
the%reech of the gun to lock and releise the [

breech plug, and also provided with means
engaging the breech of the gun to positively
effect the swinging movement of the carrier
carrying the breech plug. .

68. In a breech loading gun the combina-
tion with ‘the ‘gun, of a carrier having a
hinged connection with the gun, a breech
plug carried thereby and having a
threaded connection therewith to permit the
breech plug to rotate and to have longi-
tudinal mdvement in the carrier, the breech
plug being provided with-. locking lugs
ormed on g serew - thread to engage the
breech of the gun, the screw-threads connect.
ing the breech plug and carrier correspond-
ing in pitch with the screw-thread on which

the locking lugs are formed, the breech. plug

being also provided with means - engaging
the. breech of the ‘gun to positively effect

- the swingitig' movement of the carrier car-

- rying the breech plug.

65

S 69. T
tion with the gun,

gun, of a carrier having a

‘tion of a hinged

8 breech-

permit the

screw- .

tion of a

- rotate the
“plying motor fluid to the motor
“a'eyl

n a hreech loading gun the combing.,
of 'a carrier having 3"

hinged donnection with the gun, a breech
plug carried thereby and having a screw-
threaded connection therewith to permit the

-breech plug to rotate and to have longitu-

dinal movement in the carrier, the breech
plug being provided with means engaging
the breech of the gun to lock and release
the breech plug, and also provided with
means comprising a cam groove for engag-
ing the breech of the gun to positively con-
trol the SWinging movement of the carrier

7t

75

carrying the breech plug, the pitch of the .
cam groove corresponding with the pitch of -

the serew connection between the breech plug
and the carrier. ' o

70. In a breech loading gun, the combina-
tion of a hinged arm or carrier, a breech
block rotatably supported by the carrier-and
coacting with the earrier to constitute a
motor to rotate the breech block, and meang
for supplying motor fluid to the motor.

71. In a breech loading gun, the combina-
tion of g hinged arm or carrier, a breech
block supported by the carrier and arranged
to rotate and to have longitudinal movement
in the carrier, and coacting with the carrier
to constitute a motor to actuate the breech
block, and means for supplying ‘motor fluid
‘to the motor. »

72. In a breech loading gun the combina-
arm or carrier, a breech
block rotatably supported by the carrier and
coacting therewith to constitute g
rotate the breech block, and means operated
by the discharge of the gun for supplying
motor fluid to the motor. L. -

73. In a breech loading gun the combina-

tion of a hinged arm op carrier, a breech

block rotatably supported by the carrier and
coacting therewith to constitute a motor to
rotate the breech block ‘in one-direction to
lock it.-and in the reverse direction to re-

motor to.

- 80
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lease it, and means for ‘supplying fluid to "

the motor to rotate the breech block first in
one direction and subsequently in the other
direction. - : '

. 7. In a breech loading gun the combina-

110

tion of a hinged arm or carrier, a breech

block rotatably supported by the carrier and
coacting therswith to constitute a motor to

lock it and in the reverse direction to release
it, and means operated by.the discharge ‘of

the gun for supplying ‘fluid to. the motor to

rotate the breech block first in.one direction
and subsequently in the other direction.
™. Ina breech loading gun-the combina-

hinged

coacting therewith to constitute g motor to
breech block, and means for sup-
comprising

linder, connections hetween the cylinder
and the motor, and g piston in the cylinder
to force the motor fluid through the motor,

arm or carrier, a breech.
‘block rotatably supported by the carrier and

115
rotate the breech block in one direction to . :
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76. In a breech loading gun, the combina-
sn of a hinged arm or. carrier, a breech
ocl rotatably supported by the carrier and
acting therewith to constitute a motor to
tate the breech block, and means for sup-
ying motor fluid to the motor comprising
cylinder, connections between the ¢ylinder
1 motor, and a piston in the eylinder op-
-ated upon the discharge of "the {UH to

and means whereby the rotation of the g3
breech block locks and releases it and swings
the hinged arm or carrier to and from closed
position. . '

80. In a breech loading gun a rotary mo-
tor arranged to rotate the breech block, said 49
‘motor being pivotally connected to the
breech of the gun, and the means for sup-
-plying motor fiuid to the motor. ,

781, Tn a breech loading gun provided
with a recoil eylinder, a breech-mechanism- 45
actuating motor comprising a rotary and a
non-rotary member and connections between
the recoil cylinder and the motor to supply
fhe motor fluid from the recoil cylinder to

the motor. '

89. In a breech loading gun 3a breech-
mechanism - actuating motor comprising . a
non-rotary member hinged to the breech. of
the gun and a rotary member, a breech block
carried by the non-rotary member and con- 55
nected with the rotary member.

‘43, In a breech loading gun 2 breech

mechanism - actuating motor comprising &

Jree the motor fluid through the mofor.

77. In a breech loading gun a yreech-
sechanism - actuating motor comprising 2
Jotor chamber, a rotary member within the
hamber, an inlet channel communicating
7ith the chamber on one side of the rotary
aember, an outlet channel léading from the
hamber on the other side of said rotary
nember,» and means for forcing fluid
hrough the inlet and outlet channels.

78. In a breeech loading gun 2 breech-
nechanisi - actuating - motor comprising 2
son-rotary member havinga chamber formed
‘herein, a rotary meinber provided with a ra-
Jial wing, an Inlet channel leading to the
shamber on one side of the rotary member,an | non-xotary member having a chamber
outlet channel leading from the chamber on | formed therein hinged to the breech of the o0
the other side of said rotary member, and | gur, a rotary member arranged in the cham-
means for supplying motor fluid to the | ber, a breech block carried by the non-rotary
chamber. ‘ o ! member and means connecting:the breech

79. Tn a breech loading gun the combina- \ block with the rotary member of :the. motor.
tion of a hinged arm or carrier, a. breech \ ‘ SAMUEL N. McCLEAN.

‘1
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Witnesses:
J. M. WOOLDRIDGE,
Graver A. PoweLi.

block rotatably supported by the hinged
arm or carrier and coacting therewith' to
constitute a motor to rotate the breech block,



