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To &ll whom it moay E::orwe?w:

Be it known that I, Samoen N. McoULEan,
g citizen of the United States, and 4 resident
of Cleveland, Ohio, have invented a new and

5 useful Improvement in Guns, which is fully
- set forth in the following specification.

My invention relates to heavy ordnance and
to power-actuated devices for manipulating
the breech mechanism and $o means for con-

10 frolling the recoil and utilizing the force of
the gases of discharge for storing up the en-
ergy required in the various operations to be
periormed in manipulating the gun. In guns
of this class, which often throw projectiles

r5 nesarly haif a ton in Weight the discharge has
herstofore resulted in the recoll of the gun
with such enormous force. as to impose upon
the gun-carriage most severe and destructive
~ strains and has necessitated the construction

2o, of very heavy and exceedingly-expensive gun-
carriages, which were unwieldy, difficult to op-
erate, anda easily disarranged. KFurthermore,
in guns of large caliber the breech-block,
which isusually of the interrupted-screw ty pe,

25 iv exceedingly heavy and. difficult to operate
rapidly in opening and closing the breech.

~ structive strains due to recoil may be partially
30 or entirely eliminated to the end thatasimple,
Hoht, and inexpensive carriage may be used
in connection with the heaviest guns and in
this conneciion to provide means actuated by
the stored energy of the gases of discharge for
35 opening and closing the bréech mechanism.
With these objects in view the invention
consists of a gun having at or near its muzzle
- end a combined recoil-check and air-com-
" presspr;said eheck being in the form of & gas-
40 nozzle which catehes any required por blon of
" the gases of discharge and directs or applies
" them in such a way that their action opposes
that of the recoil and at the same time actu-
ates an air - COmMpPressor whereby power is
'45 stored to be utilized in the mampnlamon of
“the breech-block. | |
More specifically Stated the invention con-
sists of & gun having at or neay its muzzle end
a gas-nozzle in the form of an expansion-

50 chamber combined with an air-compressor, .

which gas-nozzle is provided with automatic-
ally-controlled vent-ports whereby the force

- of the gas-current may be regulated and the

application thereof besecured atany reguired
pressure, said gas-nozzle @nd compressor be-
ing combined with a power device for auto-
matlc&lly uplocking, withdrawing, and swing-
ing the breech-block to one side, means bemg
controlled by the COmpPressor for automatic-

ally admitting compressed air from a suitable
reservoir td said power device upon the dis-
charge of the gun; and the invention further

55

60

consists in & series of connected cylinders for

unlocking, withdrawing, and swinging the
breech-block to one side to open the breech
and to return, reénter, and relock the block
to close the breech combined with automatic-
ally - tripped valves admitting the pressure
irom one cylinder to the other 1N succession
as required.

My invention is not limited to any particu-
lar construction of mechanical details, since
the inventive idea involved may be embodied
in a variety of mechanical structures. I have,
however, for the purpose of tllustration shown

| Intheaccompanyingdrawings one form which
The objects of the present invention are to |
provide means whereby the enormous and de- |

the Invention may assume.
in the drawings, Higure 1
tion of the rear portion of a gun having my
invention applied thereto, the gun-platform
being shown in vertical sectlon Fig. 2 1s a
transverse vertical section through the breech-
block and its pintle on the line 7 7, Fig. 8.
Fig. 3 1s a vertical longitudinal section of the
breech end of the gun on the line 8 8, Fig. 4,
with the brecch-block in locked pO%ltIOH Flg
4 1s a rear elevation of the gun.

1S 4 side eleva-

¥ig. 5isa
central horizontal section of the same on line

70

75

8o

10 10, g, 4. Fig. 6 is a section through the

cyhnder for swinging the block and trfw Gpen

showing a form of autom@tle valve that may
Fig. T is g broken sectlon on
Fig. 9. Fig. 8 is a central ver- |

be em ployed
the line 12, ]

tical section {)if “the muzzle of the gun and the
combined gas-nozzle and air - COT Presser.

- Figs. 9and 10 are like views of modified fornis

of the same. Fig. 11 is a frag mentary view

oi the firing mechanism. Fw* 12 is a section
of the compressor-tube on line 17 17, Fig. 10;
and Kigs. 13 and 14 are dmmammatw views
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illustrating the three ecylinders for opening
and closing the breech mechanism, together
with the lines of communication between them
and the valve for contmllmu* the flow of pres-
sure thereto.

Referring to the drawings, 1 is a stationary
support for a revolving platfmm 2, turning
on antifrictional bearings 3 and retained In
position on the support1in any suitable man-
ner, here shown as by a clip-ring 4. Sus-
pended ander the support1 is a compressed-
alr reservolr 5, having a nipe 6 connected
thereto and passing centrally through the sup-
port 1 and platform 2, said pipe 6 bemg pref-

erably flexible throughout the wholeor a por-

tion of its length and communicating with a
pipe or pipes T, extending longitudinally un-
der the gun fromthe breech to the muzzle end
thereof.

Attached to the muzzle end of the gunismy
combined gas-nozzle and air-compressor, by
the use of which I am enabled to utilize the
vases of discharge to neutralize or minimize
the recoil when the gun is fired and also op-
eratc an air-compressor for storing up en-
ergy to be used in manipulating the oun ..md
1ts breech mechanism.

Referring to Fig. 8, 34 is the muzzle end
of the ba.nel here shown as reduced in its

outer diameter so as to leave a shoulder 35,

and 36 1s a pistonsecured on the extrenie end
of the barrel and provided with a rearwardly-
extending cylindrical flange 37. A ring 381s
mounted to slide on the reduced portion 34 of
the barrel between the shoulder 35 and the rear

end of the flange 37, and secured to this ring is

a cylinder 39, wlnch cylinder fits snugly over
the piston 5() extends beyond or forward of
the muzzle end of the gun, and is closed at its
forward end with the exception of a perfora-

tion40,1nline with the bore of the gun, said per- -
foration 40 being surrounded by the inwar dly-

;urned wall or ﬂanﬂ'e of thefrontend of the cyl-
inder, whereby the interior line of the cylm—-
‘der at its front end leads forwardly along
said flange and then on a reverse curve rear-
wardly. The cylinder is also provided with
one or more vent-ports 41, normally closed
by the flange 37 on the piston 36. A stout
coiled spring 45 is interposed between the
ring 38 and the piston 36 and tends to hold
the cylinder in 1ts rearward position with the
vent-ports 41 over the flange 37. The cyl-
inder is provided with a tubular extension 42,
within which fits the enlareed piston-like head
43 f the pipe 7, which thus is hmuﬂht 1nto
communication with the cvlinder 39.
cylinder 1s also provided with an mwardly-
opening valve 44, which permits air to pass
therethrough to enter the eylinder, but closes
under the influence of internal Pressure, as-
sisted, 1t necessary, by a leinﬂ The oper-
ation Ot this poition of the device is as fol-
losgvs: When the gun 1s fired, the gases of dis-
charge expand into the forward end of the

“around the pipe 7 is also dispensed w1th

cylindrieal housing

The .

780,216

cylinder 39 the instant the projectile passes

‘the muzzle of the gun and exert a forward -
pull upon the cylinder—that is, the energy of -
‘the gases of discharge is exerted in the oppo-

site direction to that of the recoil. This for-
ward pull of the gases of discharge upon the
cylinder is transmitted to the gun-barrel
through the spring 45, which yields, however,
and allows the cylinder to travel forward
over the piston 36, thereby forcing the air

70O

75

out of the cylinder, past a valve 46, and into

the pipe 7, leading to the. reservoolr 5. The
cylinder in advancing under the tension of
the gasesopens the vent-ports 41, and thereby
permits the gases to escape, w heleupon the
spring 45 returns the parts to the position
shown in Fig. 8, the valve 44 opening to per-

mit a fresh supply of air to enter the cylinder.
. 9 the

In the modification shown. in Ifig
eyvlinder 47 1s fixedly secured to the muzzle
énd of the gun and has a perforation 48 con-

centric with the bore of the gun, and from

30

this perforation a second cylinder 49 projects

inwardly a short distance concentric with the
cylinder47. Snugly fitting within the cylin-

9o

der 47 is g perforated piston oO havingahollow

piston-rod 51 extending into the c,yhnder 49,
while a stiff spring 52 reacts between the pis-
ton and the forward end of the cylinder 47.

Forward of thé piston the cylinder is pro--

vided with vent-ports 53, which are nor-
mally covered by the flange on the piston,
and the cylinder is connected with
pipe T at the forward end thereof, the tubular
sleeve 42 of Kig. 8 being omitted. The op-

eration of this form of combined gas-nozzle

and air-compressor will be understood from
the description given of the operation of
Fie. 8. - |

In Fi 1g. 10 I have illustrated a construction
like that of Fig. 8, except thatin this case the
cylinder is hxed]v secured to the muzzle of
the gun and the piston moves rearward under
the pressure exertee by the gases of discharge.
in this construction the tubulm‘ extension 42
~As
herein shown, the breech-block 54 is of the
intermpted—screw’-thread type and iscapable
of being turned to unlock 1t, withdrawn lon-
gitudinally Into a tray 535, here shown as a
, which tray may be swung
to one side around a stationary pintle 56,
fixed in lugs 57, secured to and projecting
trom the rear end of the gun. Supported on
the under side of the tray 55 is a. cylinder 58,
extending transversely to the gun and hav-
ing a pibton 59, whose rod moves in a slot 60,
formed in the tray under the breech- blocl{,
and is provided with a tooth or lug 61, en-
gaging in a longitudinal slot 61°, formed in
the breech-block. A pipe 62 extends from the

95

the -

100
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pipe 7 (which is connected by the pipe 6 to the .

auxiliary rescervoir 3) through the pintle 56 to

the left-hand end of the cylmdm 58, as will
| be clearly understood from an mspectmn of

130
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Figs. 2 and 4. A -ralve 63 is interposed be-
tween the pipe 62 and the pipe 7 and controls
the admission of fluid to said pipe 62, as well
as certain other ports and pipes hereinafter

5-mentioned.
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right-hand end of the eylinder 58.
where - the pipes 64, 76, and 78 communicate

64 1s a pipe leading from the cylinder 58
through the walls of the tray 55 and a piston-

‘rod 66, which rod has its rear end secured in

the rear wall of the tray 55 and its forward
end bearing a piston 67, playing in a cylinder
68, formed in the breech-block, said eylinder
being suitably closed at its rear end by a
plate 69. |

70 is a duet, likewise formed in the walls of
the piston-rod 66 and the tray 55, leading from
the cylinder 68 through the stationary pintle
06 to the left-hand end 6f the cylinder 71, sup-
ported on the body of the gun and having a
piston 71* therein, whose rod 72 extends out-
ward past the pintle of the gun and has formed
thereon a rack 73, engaging a toothed segment
74, integral with or secured to the hinge por-
tion of the tray 55, as will be understood by
an inspectionof Fig. 5. A pipe 76 leads from
the cylinder 71 to the valve 63, its point of
ex1t from the cylinder being such that the pis-
ton when traversing the cylinder from left to
right will move over the mouth of the pipe 76
before coming to rest.

17 is a pipe also leading from the valve 63
to the right-hand end of the cylinder 71 and
to the rear of the piston when said piston is
at rest insaid right-hand end of the cylinder.
(See Figs. 2 and 4.)

78 isa pipe leading from the cylinder 71 to
the lower end of the pintle 56 and thence in
the form of aduct upward through said pintle
and the wallsof the carrier 55 to the rear end
of the piston-rod 66 and thence through said
pi1ston-rod-into the cylinder 68 in front of the
piston 67.

79 15 a duct leading from the cylinder 68 on
the forward side of its piston through the pis-
ton-rod 66 and the walls of the carrier 55to the
The ports

with their respective cylinders are controlled
by suttable valves, which valves are automat-
icaliy tripped by the piston in the cylinder
after the piston has crossed the port-and just
as 16 1s 1n the act of coming to.rest. Any suit-

- able form of valve may be employed for this

. purpose. (
6, In which 80 1s a valve seated in a cading, as

55
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. and depresses the valve against the action of |
its spring. Inthedrawings and the diagram-
matic views shown in Figs. 18 and 14 the

L have illustrated one form in Fig.

shown, under the influence of a spring 81 and
having a stem’ 82 projecting upward into the
path of the piston, which latter is slightly bev-

eled at one corner, as shown.. The valve 80 i

controls the pipe 78 and prevents the exit of
fluid through said pipe except at the time

when the piston rests over the valve-stem 82

&3

valves have been diagrammatically indicated
only. .
The exit of the fluid from the cylinder 68

'through- ducts 70 and 79 is also controlled by

automatically-tripped valves 83 and 84, clos-
Ing on valve-seats formed in the body of the
piston 67 and having valve-steins projecting

»

05

In opposite directions through said piston, the. |

stem of the valve 83 being in position to be
struck by the right-hand end of the eylinder
68 and the stem of the valve 84 in position to
be struck by the left-hand end of such cylin-
der. The general arrangement and connec-
tion of the three cylinders 58, 68, and 71 will
best be understood by reference to Flies. 13
and 14, which diagrammatically illustrate the
connections between the several cylinders and
the valve 63, which controls the admission of
fluid to said cylinders from the pipe 7 and
the exit of the fluid from the cylinders.
Referring to Fig. 13, when the valve is po-
sitioned as shown in said figure fluid passes
from the pipe 7 through the pipe 85 and the
duct 86, formed in said valve 63, to the pipe
62 and thence into the cylinder 58, where-
upon the piston 59 will be moved to the op-
posite end of the cylinder 38, tripping the
valve at the entrance to the pipe 64 and com-
ing to rest with the piston and valve in the
position indicated in Fig. 14. Pressure will
then flow through pipe 64 to the cylinder 68
and move the piston 67 from the left to the
right hand end of said cylinder, closing the
valve at the entrance of pipe 79 and passing

over the entrance to the pipe 70 and opening
the valve in connection with said pipe, the

piston coming to rest with the parts in the
posttion shown in Fig. 14; whercupon fluid
will flow through the pipe 70 into the cylin-
der 71, forcing the piston 71* to the left, clos-
ing the valve in the pipe 78 by its initial
movement and opening the valve in a pipe
76, leading from the cylinder 71 to the valve
63, the valve, however, in the position as-
sumed-—that is, the position shown in Wig.
13- -preventing the escape of pressure through
said pipe 76. Upon. shiftine the valve 63
from the position shown in Fig. 13 to that

shown in Fig. 14 the duct 86 will be shifted

so as to register with the pipe 76 and with
the port 89, leading to the atmosphere, and
pressure will be permitted to pass freely from
cylinders 58, 68, and 71, through the pipe 76
and duct 86, to the atmosphere. At the same
time that duct 86 is thus placed in com-
munication with pipe 76-a second duct 90,
formed 1n the valve 63, is placed in com-
munication with the pipe 85 and with the

75

80

le

ICO

10§

11O

115

120

pipe 77, leading from the valve to the cyl-

{inder 71, whereupon pressure flows from the

pipe 7 into the cylinder 71, shifting the pis-

ton 71" from the position shown in Fig. 14 to

13, thereby closing the

that shown in Fig. 13, the
pipe 76 and opening the

valve controlling the

125
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position shown 1n Fig. 14 to that
- Hig. 13, f::lmmﬂ the entrancée to the pipe

“duid to pas

'dmt 3-3 In the

‘%,w"e leading 1nio pipe 78, the parts then as-

suming the position shown in Fig. 13, where- |
Cupon fiuid nas

s0s through pipe 78into the cyi- |
3. bhe 1)15.3{‘1}!1 67 from the
bh(}‘ﬁ n in

70
he valyve leading into the nipe
in Hig. 13, tiereby permitting

inder 88 and ““01‘{:

and opening
A £, ¥ .
(9, as shown
II L

79 {o ey Imue“ 58 ¢

14 £0
af he, mouti“t 0£ pipe 84 1in its movement.
srved that when the partsare
i} hs:}, gu ition w*wm‘n 11 Kig. 18 the cylinder
71 i3 1n communication with the atmosphere

e
o

by way of I}ipeﬂ and branch pipe 92, which
and a.

communicates through snitable ports
valve 83 with the » ﬂ,r‘*msphw

i owill **“*15{} e GE&:E‘E‘V”C] that when the V@lve 1S
in the post EIUB cahmﬁ' n in Hig, 14 communies-
t1on bhesween aeft-hand side
T1% and bhe :.1‘;:-1., phere 15 eut off, while the
' ‘ ne f‘”h ider 1s epen to the

! Dine 78 and ﬂJh duet 885,

bed.  With this diggoram-
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; L the nine 82 up , ) n'f:wie'ai},,
1enee inko tuf i i’u»%_mﬂd >nd of the eyiin-
casclearivshown ink ig. 2. thus forcing
niston 59 to the right, whereupon the luﬁ
61, bel g in engag *mu}f Wwib h the lenuztudlmﬂ
devt i

wi-_

-.n.-"

Eh:&: mterr mue SC W-th mdq on "hb d(}d«r

from those in the 1*1 each of the sun., -As the
plston H&mh% Lhe terminus of 1ts movement.

Erips the v lm leading to the
passes via said pipe 1nto
r of bh’ﬁ niston 67,

toc the right it
nipe 64 and pressure
the cylinder 68 to the res
rear wall of the carvier 55 she piston cannot
move; but the pressure between the rear facse
of le pisten and Lhe rear end of the eylinder

68, formed.by the plate 62, serves to withdraw

the preech-block rearward over the pisten and
into the s :13: Justasthe breech-block reaches
the end of its movement i'he, forward end of
the cy imder- 68, formed in said block, strikes
the stem of the valve

epen against the tension of its spring, (see

s from cylinder 88 through pipe
wnd forcing thﬂ'pismn 59 in -
said cylinder from he posltion shownin Kig.
that shown in Hig. 13, closing the v alve

of the piston

rIp A valve which 161‘111115 |
ha

Enasmuch as the piston- od 66 is secured in the |
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83 and forces said valve |

inder

valve 63

the .:ltim)%pl;el

vaive 63 and pipe 77 into the
of the (,vlmder 71, thereby forcing. bh":" piston
4. where- .
upon the racle 7'..,..;1 eneaging with “the toothed
BROMIC e

is.completed Juwb as the piston

piston-rod 66,
‘hand end of the oy linder 58, thereby foreing

o

Fig. 5,) thereby permitting pressure to fiow
tbrouWh the duct 70, for med in the walls of the

plston—md 66, the carrier 55, and the pintle 56
into the lett-hand end of cylinder 71, (see Ig.

4.) thereby forcing the piston 71* in said eyi.—-
The rack

j from the Joft to the right.
73, formed on the piston-rod 72, engages the
toothed segment 74 on the tray 55, causing

satd tray to revolve around the pintle from -
75

right to left and carrying with it the breech-
block. ‘When the piston has véached the limit
of its movement to the right, the tray will

he in position to fully expose the breech of
the gun, and the pressure in the cylinder 71
“against piston T1* will serve to rigidly hold.

e 1 the parts in this position.

heen loaded, the reverse of the movements
st.described is accomplished by shifting the
just desertbed is accomplished by shifting

- A
thint

ing Hie. 14, and pi PeSSUre
7 tln‘{)vgh the pipe 85 i and the duct

right-hand end
71% from the rip ht £O ‘ahe left, Fig.

4, Swmﬂ‘ the tray 55 back againsi

from the position shownin Hig. 13 {0
shown 1n Fig. 14, wheresupcn the pres-
sure in the cylinders 58, 68, and 71 escapes to
throug h the pme 76 and the
duact 86, as will be understood from inspect-
e Hows from the pine
H 20 in Lha_

-\.7C

The gun having

90

-

LY

the breech end of the gun, which movement .

1%y

eaches the

position shown in dotted lines 1n Hig
the valve controlling the pipe 78 in said cyl-
inder 71 being Upened pressure flows through
S8l mge apward through the pintle 56 and
the v*ah% of the traeyv 55 and the piston-rod
56 into the cylinder 68, as will be understood
by an Inspection of Kigs. 3 and 4. The pres-
sure against the forw: ard end of the cylin-
der 68 forces the breech-block to resnter the
breach of the cun, and just as it is pushed
fully home the rear end of the cylinder 88
strikes fthe s sten of the valve 84, as shown in
Fig. 5, permitting pressure to pass outward
‘{;ll.Loug;h duct 79, formed in the walls of the
and the tray 55 to the right-

the plE‘:tGl‘i in said wlmder to the left-hand end

of said c¢ylinder and Imparting to the breech-

block a partial turn, which serves to engage
the threads on the block with those in the gun.
The pr ess are in the cylinder 58 also serves to
iy m];'i,r maintain the breech-block in this locked
pamtmn untll such time as the cylinder is

vented, which venting may be secured by

shifting the valve 63 from the position shown

'-in Wig. 14 to that shown in Fig 13, whereupon

the pressure passes from cy linder 5% througn
pipes 79, cylinder 68, pipe 78, cylinder 71
nipes {7 and 92, and duct 93 to the (mnmphere.
Hor the purpose of
continuity of the ducts 62, 70.} and 78 at the

noint where they pass from the pintle of the

tray to the main body of the tray during the

o, 4, u_.nd

avoiding any break in the

X100
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tomatically st eash discharg fw{ Lha UG 0F 18 |

- cabing with the central bore 105 @%‘ 3}{3 pig- |
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moveroent of which the tray is eapable.

Ih f,ﬂ' L?h

rod 88 is in engagement.
fired and the air -COMPressor acts fo force the
vaive 46 rearward, the rod 88, attzcned to said

piplog

firing-pin iGCnmﬁd in 2

ple, Sp?‘mﬂw{jfu%iﬁu plunger 464,

780,212

turning movement of the latter around the
pintie 2 pariially - circuler chamber 91 is
formed in the hinge of the tray, a8 wiii be un-
derstood by i dﬁSpﬂﬂmwﬂ of Fig. a.,. This cham-
ber extends far enough on each sids of the
duct to meinizin uninter rupted cﬁmmumﬂan
tion ﬁlhrml{fh sgid duct during any burning
The
vaive 88 may bz manipulated Lﬁa..num},_,f by a
sujtable hmﬁ-w_wul 87, and_ its conneciing-
rod is gs EhGWH in Fiﬂa 9 and 4. Provision
18 ale0 made Tor mtomm&calh epe“atmﬂ* said
valve when the gun i fired. Herthispurpose
the valve 46 (shown in Fie. )m,b md% 0x-
tending E“@fﬁ”ﬂ&:ﬂé tor
jeching ﬂ;he rgfrom in immediste proximity to
2 5 Gisk 91“‘ forimed on the vaive-stém, asshown
This disk 91° has

mrmefﬁ thereon, with which the beel of the
When the gun is

mi% 2lso moves rearward, compressing the
spring 94 between the shoulder 95 and me
vear end of the tube 7 Yoon this rearward
'nweme_m the hesl of the md.%% engzages the
shoulder 91° on the disk 91° there bg; FEVOLY -
ing the wh"owsiwm and withit the valve, shilt-
ing the latter from the position shown in iig.
14 30 that shown in Fig, 13, thus

to automatically open the breech reschanism.
~ The reservoir 5§ is connected by suiiable
with the air-compressor, with E;hﬁa
trupnion- :au’apm sing eylinders 11 and 19,8
evabing :md depressing f;'ﬂﬂm&w 20, ﬂyhﬂé

58, 68, and 71 for mmmpmmmg the bre E‘ﬂ _
mechanism and motbor 28 for traversing the
gun, and the counstruction is such that the |

breech: raechanisya may be operated eifaer au-

operation may be e(mtmiiw oy hhu hand
wheel BY.
Referring & and 11, 101 15 8
109, sepured oon-
1o e a%waﬂ resr-
88 an rems 213

5,
bﬁ

&1
&y

""’"‘ifft‘, 3,
3 bu
trally in the bresch- b gck
warg through the cylind

ton-roa 663 said tube 102 reciprociting if me

bore:, 103 of the piston-rod a8 tnﬁ bk"@ych"ﬁ igek
is moved backw

im': 1t fromor )

0‘? the G111,

of the pin 101 moy exiend ‘é:hff’; 198 & 06

27 W

7[}5”' ol 73! Z

mﬂfi

epf:,mnﬂ in the hi(}ul’n 50 B'f-nmﬁﬂﬁ OB e jﬁﬂﬂﬁ:ﬁ" _,
’-GHE |

Ol tﬂ Ct’bi t?}.@{}e, :.131{4. ﬂi&_@ 254 %,Ji’f.:’}, &E ﬁjkﬁ
nrojects from {he tubs i@? in mm{}:} 0 %}f-‘*
struck by any suitable striker -—--f*%:., f6r ©

) t-
'W-Ei'ﬂ1 1:_1

h-u- H#l‘l

forced back sugainst the tansion of s spring

105 when the bresch-biock is WHI;Z‘.E%I%WLA :,m&,
is retained in its rear position b;;r the spﬁ_?mﬁgw |

actuaied sear 108, -
The operation of the device as a whﬂi
foliows: Upon the discharge of the

U“l
:‘J

{0 that shown in Fig. 14, when the passage
ugb the pipe 7 and pro-

as shoulder 91% |

> @ermmm? |
the current to fow in the direction necessary

rard and Gz*wa.mm withdrs, T
"”m supported on the muzzle of the gun and
"f*avﬁw movement relative to e&ch other and
¢ g“m_..wgza&cm*w chamber of which the piston.

*"“mrmg one of the walls.
4. In & gunthecombination of 2 nozzle and

iﬁ,hz'fz fh@ k}?mm;,
The frond ﬁhh oy sbriking- }"“}r;ni}.

gases of discharge act through the gas-eatcn-
ing nozzie at the muzzle of the gun to coun-
teract the receil either wholly or in part and ab
the same time actuate the compressor, where-
py the air i1s forced past the valve 46 into the
nipe 7. These movements of the valve 46
serve to operate the valve 63, which controls
the passage of fluid to the oyimdera 58, 68,

and 71 for opening the breech mech&msm

and the breech mechanism being au wmatwally
opened, as hereinbefore descmbed, is reftained

seeurely in its open position until yhe valve 63

is turned from the position shown in Hig. 13

of the current thro uﬂ*h Lhe cylinders 58, 68,
and 71 is revarsed and the breech-block closed
En case 1§ is desired that the breech mechan-

ismm shounld be opened at the will of the gun-
ner rather than automatically the disk 1P on

the valve-stem 87° may be arranged so as to

70
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tm*n ioosely upon the valve-rod 37 or be rig-

idly connected thereto, as may be deswed
Any suiteble raeans may be employed for bhus
rigidly connecting the disk 91" to the valve-
sbeny: 87“ or disconnecting it' therefrom.
have shown in dotted lines a set-screw 107,

g, T, which may be emploved for this pur-

pose. The air-reservoir 5 ,may be Initiaily

chagyged by a suitable air-pump, which may

be wnnemed in any suitable manner with the

velve é& Qf the air-compressor.
While I have herein shown and described

my mventibn as an entu@tv I have not
iﬂimed the means for traversing, elevating,

'- depre ssing, and locking the gun by the use

of tho store ad energy of the gases of discharge,

aﬂ the same forms the subject matter of &
sparate application, Serml NO 37,817, hled_

N ovember 28, 1800,
‘Having thas descmbed my m%ntmﬂ what

.l cib PG ES---

1. The combination of & gun, an 2ir-com-

pressor supporied on the muzzle thereof, 3

'frasﬂmﬂehmg nozzle alsosupported on the muz-
zls of the gun - and. eperatwelv comected to
| -.,:A@id alr-compressor, _
9 Tn's gun the combinsation of the barrel
| ﬁt‘*d tlie combined gas~-nozzie and air-com-

gﬁ essor supported on the muzzle of the bﬁ,rrel
8. The combination of the eylinder and pis-

g}i%mn supported near the muzzie ﬁnd of the
barrel a wnd ‘movable relativély w:} egch other, a

gpring between the piston and cylinder, an .

air-reservoir, & conduit connecting said cylin-

der and res@a‘ww and & checlr-mivﬂ in said
Faafmw- '

5 ins gﬁn the eembm%mn of & nozzie for
catching the gases of discharge, a power de-
1 yice ior op@mtiuﬁ the breech mechanism, I39

T

8o

Qo

65
yeservoir—as, for example, through the m:.et-
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means controlling the application of power to | and admitting motive fluid to said cylinders

said device, and operative connections between |

sald nozzle and controlling means. |
6. In a gun the combination of a gas-catch-
» Ing nozzle, a power device for operating the
br_eech mechanism, means controlling the ap-
plication of power to said device, and connec-
tions between .said nozzle and controlling
means whereby the latter are automatically
> operated to admit power to said device upon
discharge of the gun. ;

7. In a gun, the combination of a oasS-Noz-
zle, a fluid-actuated power device for operat-
ing the breech mechanism, a valve controlling

-5 the passage of fluid to said device, and means
- extending from the nozzle to said valve and

‘operating it to admit fluid to said power de- |

vice when the gun js fired, whereby the breech
1s automatically opened upon the discharge of
20 the gun. S | '

5. In a gun the combination of a nozzle
catching the gases of discharge, a fluid-actu-
ated power device for operating the breech.
mechanism, a valve controlling the passage of

25 motive fluid to said power device, and means
- actuated by the gases of discharge to operate
said valve. = |

9. In a gun, the combination of a nozzl.

~ catching the gases of discharge, an air-com-
3¢ pressor connected therewith, a fluid-actuated
power device for operating the breech mech-
anism, a_valve controlling the passage of mo-
tive fluid to said device, an outlet-valve to said
compressorand operative connections between
35 said outlet and controlling valves. |
10. The combination of the gun, its breech
mechanism, and pneumatic ¢ylinders for op-
- erating said mechanism, with an air-com-
pressor actuated by the guses of discharge, an
40 outlet-valve for said compressor, a valve con-
trolling the supply of air to said pneumatic
cylinders, and a rod extending from said out-
let-valvé into operative relation with said con-:
trolling-valve. .' | .
45  11. Inagun, the combination of the breech+
block, a fluid-actuated power device for oper-
ating the same, a valve controlling the pas-
sage of motive fluid to said device, and dis-
charge-actuated means operatively connected
5o to said valvé, R T,
: 12. Ina gun,the combination.of the breech-
‘block, a fluid-actuated power device for oper-.
ating the same, and discharge-actuated mieans
controlling the passage of motive Huid to said
55 power device, | - | :
~13. Inagun, the combination of the breech-
block, a flaid-actuated poWwer device for oper-
«ting the same, and means actuated by the
gases of discharge and controlling the passage
6o of motive fluid to said power device. '

14. In a gun, the combination of a breech-
block having interrupted screw-threads, with
a series of ¢ylinders for rotating reciprocating
and swinging said block, and means automat-

¢s5 ically operated upon the discharge of the gun

one after the other.

- 15. Thecombinationof s gun and its breech-
block having a pluralisy of movements to open
or close the breech, with a series of motor-cyl-

' inders in operative relation with said breech-
‘block, and means permitting motive fluid to

pass through said eylinders in series.

16. The combination of agunand its breech-
block having s plurality of movements to open
or close the breech, with a series of motor-cyl-
inders, one for each opening or closing move-
ment, valved connections between said eylin-
ders, -and means automatically and succes-
sively opening said valves, whereby motive
fiuid is admitied to said cyhinders in suecces-
sion and the opening or closing movements of
the block are consecutively imparted thereto.

70
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17. The combination of the cun and the

breech-block having rotating and reciprocat-

85

ing movements, with & motor-cylinder opera-

tively connected to the block to rotate it a

second cylinder operating to reciprocate the
block, a valved connection between said cyl-
inders, means controlling the admission of mo-
trv~ fluid to said first-mentioned cylinder, and
means automatically opening the valve in said

connections and permitting the motive fluid to"

pass to the second cylinder.
18. The combination of the gun and its

breech-block having rotating, reciprocating -

QO

95

and swinging movements with a motor-cylin- -

der to rotate the block, a sccond eylinder to
reciprocate the bleck and a third cylinder to
impart the swinging movement thereto, and
means for admitting motive fluid. to said cyl-
inders. - T |

- 19. The combination of the gun._ and thae
breech-block having. retating, reciprocating
and ... inging movements with a motor-cylin-
der to rotate the block, a second cylinder to
reciprocate the'block and a third cylinder to

impart the swinging- movement thereto, and
automatically-operated means for admitting
motive fluid to said cylinders consecutively.

20. Thecombination of the gun and a breech-
block having rotating, reciprocating and
swinging movements, with a carrier - tray

TOC

IT1Q

ninged to the gun, a motor-cylindersupported-

on said tray 1n operative relation with the
breech-block to rotate it, a second eylinder in

11y

operative relation with said block to recipro-< -

| cate it, a third cylinder operatively connected

to the tray to swing the same around its hinge,

and means for supplying said cylinders with

motive fiuid. -

'I20

21. The combination of the gun, the breech~

block and the air-reservoir, with the gas-noz-

zle, the air-compressor connected thereto and -

comumunicating with the reservolr, motor-cyl-

inders in operative relation with the breech-

block, connections between the reservoir and
sald cylinders, and means for controlling said
connections.. |

22. The combination of a gun, a breech-

-

128

I30




Io

780,218

bleck and a gun-carriage, with motor mech-
anism on the gun for opening the breech-block,
a fluid-containing reservoir or receptacle on
the carriage, means operating upon the dis-
charge of the gun to place fluid in said reser-
voir under pressure and connections between

sald reservoir and motor mechanism, whereby |

energy due to the discharge of the gun is util-
1zed to opén the breech.

23. The combination of a gun, a breech-
block, and a gun-carriage, with motor mech-
anism on the gun for opening the breech-block,
a fluid-containing reservoir or receptacle on

4

the carriage, means operated by cases of dis-
charge to place the fluid in said reservoir un-
der pressure, and connections between said
reservolr and motor mechanism, whereby en-
ergy due to the discharge of the gun is util-
1zed to open the breech. : o

In testimony whereof 1 have signed this

specification in the presence of two subserib-

ing witnesses.

| SAMUEL N, McCLEAN.
Witnesses: | ~ |
1. O, MALLERY,

S T CAMERON.
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