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UNITED STATES PATENT OFFICE. 
SAMUEL N. McCLEAN, OF CLEVELAND, OHIO. 

GUTIN. 

To all uphom it may concern: 
Be it known that I, SAMUEL N. McCLEAN, 

residing at Cleveland, Ohio, have made cer 
tain new and useful Improvements 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 due to the force of discharge, and in 
which the recoil of the gun is opposed by 
the energy of the gases of discharge. 
In my application filed Sept. 14, 1900, Sr. 

No. 30,042, I have shown a means for op 
posing a recoil 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, I 
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. 
One 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 
parts to the end that its construction and operation maybe simplified, its cost reduced 
and its reliability in action increased. 
A further object is to so combine the 

breech mechanisin 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 openiling nove 
ments of the breech mechanism, and fully 
restored to battery upon the closing move: 
ments of such mechanism. 
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With these objects in view the invention 
consists in a cylinder and piston playing 
therein, one of which is attached to and re 
coils with the gun and the other is actuated 
by the gases of discharge, an elastic fluid 
medium, such as air, being compressed be-, 
tween one head of the cylinder and the pis 
ton when the gun is discharged, thereby op 
posing the energy of the gases of discharge 
to that of the recoil to check the recoil. The 
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elastic fluid medium thus interposed be 
tween the gas driven and recoil actuated 
parts may be and preferably is under suit 

During the recoil ac 
tion of the parts an elastic fluid medium, as 
air, is drawn into the cylinder bet'''en 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 cotinter 
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 recoil and the gases of dis 
charge to be utilized in operating the breech 
mechanism. 
The invention further consists of : breech 

block and a bleech block carrier' so coln 
structed and combined as to, themselves, con 
stitute a motor for operating the breech 
mechanism for opening and closing the Same. 
In the preferred embodiment of this part of 
the invention, a screw threaded breech block 
has its E. portion, or a rearward exteil 
sion thereof embraced by a cylindrical cal 
rier, one of said parts being provided with 
a notor way or groove and the 'er' part 
with a wing or blade fitting in sais way ()!' 
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 oil one 
side of said wing or blade and venting it 
from the other, or vice versa. The motive 
fluid may be drawn from any suitable source 
of motive power and I have here shown a 
combination of the lecoil check device and 
the breech block motor mechanism whereby 
I am enabled to utilize the combined emergies 
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of the recoil and the gases of discharge to 
operate the breech mechanism, and at the 
same time lhave the motor device of the 
breech nmechanisnn act as a governing or con 
trolling means for the recoil check, so that 
nolinally it is unable to return the gun to 
battery till the breech block is closed. This I 
accomplish by utilizing the fluid compressed 
during the recoil as the power by which the 
fluid drawn into the cylinder during recoil 
is placed under tension and then employ 
this last-mentioned fluid as the motive fluid 
for the breech mechanisin. As this notive 
fluid is drawn from the recoil cylinder to 
and through the motor the tension of that 
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portion of the motive fluid remaining in the 
cylinder tends to rapidly decrease, which 
tendency however is largely overcome by the 
rearward pressure of the piston in the cylin 
der under the influence of the air or other. 
fluid compressed during recoil. In this way 
I so combine the breech mechanism with the 
recoil check that the action of such mechan 
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ism regulates the recoil device during a por 
tion if 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 in 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. g 
rear elevation of Fig. 11. Fig. 13. is a 
plan view of the breech end of ?e gun, the 
carrier and the block, showing the carrier 
as swung to one side to open the breech; . 
Fig. 14 is 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 cylinder 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 connection. 

Referring to the drawings, 1, is a cradle 
pivoted at the forward end to any suitable 
supporting part of the gun carriage, which 

4 is a cylinder attached to the 
rear end, and in the present instance by 

Fig. 12. is a 
Ti 

the force of the 
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nary field gun carriage. The cradle is pro 
vided with ways or grooves 2, engaging ribs 
3, on the 
to slide longitudinally within the cradle. 

gun at the 

means 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 
guided in the cradle-1 within which it is free to reciprocate. - 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 said cylin 
der is connected by a rod --10- to piston 
-11-fitting within the cylinder --4-- the 
rod being 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 parts 
-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 

? whereby the gun is permitted 
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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 

gases of discharge acting 
to turn said valves to their closed position, 
as shown in Fig 8, when however the gun 
and nozzle return to their normal position 
under the influence of connpressed air or 
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gas in the cylinder the nozzle' is moved 
in the present instance is shown as an ordi- I rearward and the cams -17-ahgage with 130 
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the lugs -14- upon the valves to open said 
valves for the passage of the projectile upon 
the subsequent discharge P 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 cylin 
der at the rear end of the piston and upon 
the expansion of the air within the cylinder 
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 Fig. -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 
-23- is hinged to turn on pin -24— which 
passes through a segment shaped lug-25 
rigidly fixed to the gun and provided with 
teeth 26- projecting radially therefrom 
as, shown. The carrier is in the form of a 
eýinder 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 - 20-21. 
The breech block - 28- as here shown is 
frusto-conical in shape and is preferably 
continuously screw threaded on that portion 
-29- which enter's 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 -32-- formed to fit into the screw 
thread - 22- in chamber —21-. Project 
ing rearward from within the flange ------30 
and rigidly formed with the forward por 
tion - 29- is the cylindrical tail piece 

, -33-- having on its exterior surface a heli 

50 

calurib —34— having the sanne pitch as the 
helix -27- on the interior surface of the 
carrier -23- the width of the helical rib 
-34 - 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 
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the helical rib -27- except at the rear end 
of Said rib -34 - where it is provided with 
a lugor extension 35– whose height ex 
actly equals that of rib -27. r 
The diameter of the cylindrical tail piece 

-33- is 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 

23-- is 

s 

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 lig 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 a lid closing the joint betwee). 
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 
liitted through port, 38 to the spiral chan 
nel between the trus of helix 27-— and tilis 
pl’eSsull'e acts (or) and forces the lig —35-, 
to travel around said channel, thereby turn 
ing the block in a direction to open the 
breech, Something less than two turns being 
sufficient, to disconnect the threads on the 
block from those in the breech chamber and 
the lug -:32, fron the thread -22— at 
which instant the worn 31- comes into 
engageanent with the first tooth -26- on 
the Segunment —25— and the further rota 
tion of the block operates to swing the car 
Fier aro ind Said segment to the position 
shown in Fig. 13, where it may be caused 
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to inpinge upon any suitable stop to limit . 
its further movement. A reversal of these 
1)}ovements and closing of the breech may 
be secured by admitting pressure to the 
challel between the spirals of helix -27 
through port 37- and opening port - 38 
to exhaust. As a source of pressure for 
thus operating the breech mechanism I pref 
erably connect the ports with the rear end 
of cylinder ---4-- by means of pipes 38 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 bolt as a 
means for operating the bolt by hand. 
For the purpose of elevating and depress 

ing the gian a piston rod 42 is lainged to 
the cradle at 43, and this rod is attached. 
to a piston playing in a substantially ver 
tical cylinder 44 which is suspended be 
tween the sides of the trail by engagement 
with a horizontal piston rod 44, the opposite 
ends of which are attached to pistons 55 
playing in cylinders 45 supported on the 
trail. Pipes 46 lead from the upper and 
lower ends of cylinder 44, and one of these 
pipes 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 
recoil 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 
is 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 fluid 
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 valves 47, 48 or 41, are turned 
into register with their communicating 
In Fig. 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 
coil cylinder by pipe 40, and these pipes are 
connected with the breech-mechanism upon 
opposite sides of the abutment 35 against 
which the fluid acts in accomplishing the ro 
station 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 
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50 

of the air confined within the cylinder. 
55 

6 

or cocked by the terminal locking movement 
of the breech-block, thus rendering it im 
possible to discharge the arm in any other 
?????? full locked position of the breech 

C. . . 

The operation of the cylinder --4-- and 
the gas driven piston - 11- permits me 
to oppose the energy of the gun's recoil by 
the energy of the gases of discharge and the 
elasticity of the air interposed between the 
novement of the piston and the movement 
of the cylinder, allows the gas driven pis 
ton to acquire a sufficient velocity and power 
of movement to counteract the recoil 
through the resistance of the elastic quality 

t 
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 the energy of the gases 
of discharge. It is also apparent that the 

will operate movement of the piston -1 
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 

energy of the gases of discharge to con 

968,678 

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 cylin 

der; and it is also apparent that these parts 
control the counter-recoil of the gun by 
forcing 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 return 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 fluid into and 

through the breech action is automatically 
controlled by the valve 41- and cam 52 
the calm 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 - I 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 that by forming the too 
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 II 105 
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- 10 
tion of a breech block and carrier co-acting 
as a motor whereby the block is ???????? 
and a worm gear connection between the 
block and a fixed part of the gun to swing . 
the carrier. . 11.5 

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. a 

4. The combination of a breec-loading. 
gun and a frusto-conical breech block hav 
ing Screw thread engagement therewith, of 
a carrier having away or channel therein, a 125 
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-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 

to close the valve 19- and the flow of or part. 
the motor fluid into and through the breech 5. The combination of a breech loading 130 
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gun, a screw 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 breech block and a carrier there 
for co-act trig as a motor, with a recoil check, 
and pressure conveying connections between 
said recoil check 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 checki -çon 
trolled by said motor. 

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

9. The combination of a breech loading 
gun, a breech block and a carrier coacting 
as a motor, with leans actuated by the 
gases of discharge to check the recoil and 
store the ene!'gy of said gases and recoil, and 
devices conveying said stored energy to said 
motor perate the breech block and car 

{ 

10. The combination of a breech loading 
gun, a breech block and a carrier coacting as 
a motor, with a recoil check consisting of a 
part attached to the gun and an opposing 
part actuated by the gases of discharge, and 
means, transmitting pressure therefron 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 means trans 
initting pressure from sail cylinder to said 
block 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 
a motor a pressure device resisting and 
storing the energy of recoil and means trans 
mitting said stored energy to the said 
imotor. - 

14. The combination of a breech loading 
gun, a breech block and carrier co-acting as 
a motor, a cylinder attached to and recoiling 
with the gun, a piiston in said cylinder actu 
ated by the gases of discharge, means admit 
ting and retaining air in said cylinder 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 : 

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 a 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 
gun, and a rotary breech block and a carrier 
therefor co-acting as a motor, with a recoil 
check, and pressure conveying connections 
let ween said recoil check 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. 

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

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

22. The combination of a breech-loading 
gun, a rotary breech block, and a swinging 
arrier coacting as a motor, a pressure ele 
vice resisting and storing the energy of re 
coil, and means transmitting said stored 
energy to said moto'. 

23. Il a breech loadling gull, the (“; minat 
tion with the gin, 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 
engaging the breech of the gun to positively 
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effect the swinging movement of the breech 
plug. 

24. In á brech 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 . 
the breech plug. 

25. In a breech loading gun the combina 
tion with the gun, of a rotary swinging 
breech plug provided with means engaging 

positively effect the swinging movement of 

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????: 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 breech plug. 

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 
lease the breech plug, and also provided 
with means engaging 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 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. 

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 abre?ch loading gun the combina tion with the gun, of a conical rotary swing 
ing breech ? 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 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 
the breech plug. /. 

33. In a breech loading gun the combina 
tion with the gun, of a conical rotary swing 
ing plug P??????? with means engaging the breech o 
breech plug and a plurality of cam engage 
ments between the breech of the gun and the 
breech plug, whereby the swinging move 
ment of the breech plugis positively effected. 
| 34. In a breech loading gun the combina tion with the gun, of a conical rotary swing 

gun to lock and re 

of a conical rotary swinging bree 

the gun to lock and release the 
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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 can 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 engag 
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 oa is 
breech, of a rotary Swinging breech p?ug 
provided with means engaging the breech. 
of the gun to lock and release the breech. 
plug, and also provided with a can engage 
ment with the rack to positively, effect, the 
Swinging movement of the b'eech pätig. 

37. In a breech loading gun the combina. 
tion with the gun having 8, rack on its 
breech, of a rotary swinging breech plug 
provided with means engaging the breech 
of the gun to lock and release the hireech 
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 gan, a rotary swinging breach 
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 gua breech, 
whereby the swinging movement, of the plug is positively governed. 

39. In a breech loading gun the combina 
tion of the gun having a rack on i. ??????? 

politig 
provided with means engaging the breech 
of the gun to lock and release the breech. 
plug, and also provided with messins 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 positively 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 breech loading 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 the breech plug, Said gun breech and plug 
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 engaging the 
breech of the gun to lock and release the 
breech plug, and also provided with a can 
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 

25 

30 

35 

40 

45 

?0 

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

45. In a breeeh 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 lack 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 angl 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 

55 

plug. 
48, in a breech loading. gun the cornbina 

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 re 
ease the breech plug, said gun breech and 

t: 0 

plug being also provided with a plurality of 
cam and pin engagedients whereby the 
Swinging movement of the bleech plug is 
positively effected. 

49. In 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 

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 rotary conical swing 
ing i 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 
flange and gun breech, whereby the swing 
ing movements of the plug is positively ef 
fected. . ? 

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 
with means comprising a cam groove hav 
ing a pitch greater than the pitch of the 
locking Jugs, 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. 

?52. 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 
provided with means comprising a pin and 
a cam, for positively controlling the open 
ing and closing movement of the breech plug. 

53. In a breech loading guns 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 
can 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. 

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 breech, 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. 

breech, said gun breech and plug being also 
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in the breech, said plug being also provided. 
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55. In a breech loading gun, the combina 
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with the breech, said engagement having 
tion with the gun having locking surfaces a pitch corresponding with the pitch of the 
with a screw-thread pitch formed in its 
breech, of a conica rotary Swinging breech 
plug provided with locking means formed 
on a screw-thread to engage the locking sur 
face in the breech, and a plurality of pin 
and can groove engagements between the 
gun 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 p?ug iš posi 
tively effected. 

56. In a breech loading gun the combina 
tion with the gun having locking surfaces 
with a screw-thread pitch formed on its 
breech, of a conical rotary swinging breech 
plug provided with locking surfaces formed 
on a screw-thread to engage the locking Sur 
faces in the breech and also provided with 
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a flange of enlarged diameter, Said flange 
and gun breech having a pin and can groove 
engagement, which engagement has a pitch 
greater than the pitch of the locking sur 
faces for positively effecting the opening 
and 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: 
ing 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 has a greater 

40 
pitch than the pitch of the locking surfaces 
to positively effect the opening and closing 
movement of the breech plug. 58. In a breech loading gun, the combina 
tion of the gun having locking surfaces. 

: with a screw-thread pitch formed in its 
45 

50 

of the gun to positively effect the opening 

breech and also 

breech, of a conical rotary swinging breech 
plug provided with locking 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 plug. 
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 screw-thread 
pitch to engage the locking surfaces in the 
: ... - Sprgyided near its rear end 

65 with means comprising a cam engagement 

locking surfaces and a second can engage 
ment of greater pitch than the pitch of the 
locking surfaces for engaging the breech of 
the gun to positively effect the opening and 
closing movement of the breech plug. 

60. In a breech loading-gun the combina 
tion of the gun having can locking Sul 
faces formed in its breech, of a conical tro 
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 provided with means 
comprising a cam engagement with the gun 
breech, said engagement having a pitch cor 
responding with the pitch of the locking 
lugs and a plurality of cam engagements 
with the gunbreech 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 breech 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 can 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 8 
pin engagement with the gun breech, said 
groove 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 also provided with means com prising a cam groove and pin engagement 

5 

O 

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. 

25 

the locking surfaces to positively effect the 
30, 
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64. In a breech loading gun the combina tion with the gun, of a carrier having a 

O 

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 
tion with the gun, of a carrier having a 

15? 
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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 a cam 
engaging the breech of the gun to positively 
effect the Swinging movement of the carrier carrying the breech plug. 

66. In a breech loading gun the combina 
tion with the gun, of a carrier having a 
hinged connection with the gun, a breech 
plug carrie by the carrier and adapted to 

30 

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 a series 
of cams engaging the breech of the gun to 
positively effect the Swinging movement of the breech plug. 

35. 
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67., In a breeche 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 screw 
threaded connection there with to permit the 
breech plug to rotate and to have longitu 
dinal movement in the carrier, the breech 
plug being P????! 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. . 

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 screw 
threaded connection therewith to permit the 
breech plug to rotate and to have longi 
tudinal movement in the carrier, the breech plug being provided with ... locking lugs 
formed on a screw - 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 Swinging movement of the carrier car 
rying the breech plug, , ' 

5 69. In a breech loading gun the combiná 
tion with the gun, of a carrier having a 

hinged connection with the gun, a breech 
plug carried thereby and having a screw 
threaded connection there with 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 giroove for engag 
ing the breech of the gum to positively con 
trol the swinging movement of the carrier 
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carrying the breech plug, the pitch of the 
cam groove corresponding with the pitch of 
the screw connection between the breech plug and the carrier. 

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 carrier to constitute a 
motor to rotate the breech block, and means 
for supplying motor fluid to the motor. 

71. In a breech loading gun, the combina 
tion of a 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 
tion of a hinged arm or carrier, a breech 
block rotatably supported by the carrier, and 
coacting there with to constitute a motor to: 
rotate the breech block, and means operated by the discharge of the gun for supplying 
motor fluid to the motor. ' 

73. In a breech loading gun the combina 
tion of a hinged arm or carrier, a breech 
block rotatably supported by the carrier and 
coacting there with to constitute a motor to 
rotate the breech block in one direction to 
lock it, and in the reverse direction to re 
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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. - 

O 

74. In a breech loading gun the combina 
tion of a hinged al'?n or 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 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. 

75. In a breech loading gun the combina tion of a hinged arm or carrier, a breech. block rotatably supported by the carrier and 
coacting therewith to constitute a motor to 
rotate the breech block, and means for sup plying motor fluid to the motor comprising 
a cylinder, connections between the cylinder 
and the motor, and a piston in the cylinder 
to force the motor fluid through the motor. . 
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76. In a breech loading gun, the combina 
in of a hinged arm or carrier, a breech 
ock rotatably supported by the carrier and 
acting there with to constitute a motor to 
?tate the breech block, and means for sup 
lying motor fluid to the motor comprising 
cylinder, connections between the cylinder 
nd motor, and a piston in the cylinder op 
rated upon the discharge of the 
77. In a breech loading gun a breech 
echanism - actuating motor comprising a 
notor chamber, a rotary member within the 
hamber, an inlet channel communicating 
7ith the chamber on one side of the rotary 
member, an outlet channel leading from the 
hamber on the other side of said rotary 
member, and means for forcing fluid 
hrough the inlet and outlet channels. 
78. In a breeech loading gun a breech 

mechanism - actuating motor comprising a 
non-rotary member having a chamber formed 
herein, a rotary member provided with a ra 
ilial wing, an inlet channel leading to the 
chamber on one side of the rotary member, an 
outlet channel leading from the chamber on 
the other side of said rotary member, and 
means for supplying motor fluid to the 
chamber. 79. In a breech loading gun the combina 
tion of a hinged arm or carrier, a breech block rotatably supported by the hinged 
arm or carrier and coacting therewith to 
constitute a motor to rotate the breech block, 
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and means whereby the rotation of the 
breech block locks and releases it and Swingst 
the hinged arm or carrier to and from closed 
position. 80. Ín a breech loading gun a rotary mo: 
tor arranged to rotate the breech block, said 
motor being pivotally connected to the 
breech of the gun, and the means for sup 

In to plying motor fluid to the motor. 
orce the motor fluid through the ????? 

81. In a breech loading gun provided 
with a recoil cylinder, a breech-mechanism actuating motor comprising a rotary and a 
non-rotary member and connections between 

35 

40 

45 

the recoil cylinder and the motor to supply 
the motor fluid from the recoil cylinder to 
the motor. 82. In a breech loading gun a 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 
nected with the rotary member. 83. In a breech loading gun a breech 
mechanism actuating motor comprising a 
non-rotary member having a chamber 
formed therein hinged to the breech of the 
gull, a rotary member arranged in the cham 
ber, a breech block carried by the non-rotar 
member and means connecting the breec 
block with the rotary member of the motor. 

SAMUEL, N. McCILEAN. 
Witnesses: 

J. M. WoOLDRIDGE, 
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