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(No model,)

To all whom it may concern:
Be it known that I, GEORGE H. REYNOLDS,

~of the city and county of New York, in the

State of New York, have invented a new and
useful Improvement in Pneumatic Cannon,

-of which the following 1s a specification.

Myinventionisapplicableto cannon where-
in compressed alr or other gas at a high press-
ure 18 employed as the firing agent; and it re-

lates more particularly to cannon for firing
projectiles charged with dynamite or other

high explosive without danger of bursting
the oUn.

The important obJect% of mylnventmn are
to provide means whereby the shot orproject-
ile may De locked and held until the gun-

tube 1s charged behind the shot with air or

gas at the maximum available pressure; to
provide for shutting off the supply of air to
the gun-tube at or before the time the shot
leaves the muzzle of the gun, thus avoiding the

waste of compressed air or gas andlimiting the
consumption of air or gas under the working- |

pressure to a volume which will fill the gun-
tube or as much less than that volume as may
be desired; to afford convenience for adjust-
Ing the gun on its trunnions to vary the ineli-
nation and for securely bracing and staying
the gun whatever may be its inclination; to
provide for turning the gun as desired about
a vertical axis without disturbing its inclina-
tion, and, generally, to so construct and com-
bine the several pm*ts of the gun as to secure

| durablhty ease of 111;:1;1111)111&1:1011, and effi-
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swung.

(31en{3y, and to guard against leakage of. air.
In the accompanying drawings, I‘lwure 11s
a side elevation of a gun embod} Ing my in-
vention. Ifig. 218 a plan thereof. . Fig. 3 18
a vertical section, ona larger scale, of the gun,
the tube being omitted, and in a plane trans-
verse to the axis thereof and coincident with
the vertical swivel on which the gun may be

trunnion-pieces detached. [Ifig. 4 is-a side

view of the breech portion of the gun-tube.
Fig. 9 1s a horizontal Section of the same.

Fig. 6 1s a transverse secfion on the dotted
line x x, I1g. 9. Fig. 7 1s an end view of the

Fig. 3% is a side view of one of the

]

for admitting air when ﬁrmg a loolacad shot..
Fig. 8 is a longitudinal section on the dotted
line vy 1y, Fig. 7. Trigs. 8% and 8% are sec-
tional views on the 111’16 1 1, Fig. 8, showing

a cock 1n two different positions. Fig. 9

is a longitudinal section of the breech por-

tion of the gun-tube and the valve which 1
employ to admit air when the shot 1s not
locked. Fig. 10 is an end view of certain of
the parts shown in if1g. 9.

gun, wherebyits inclination 1s adjusted. Fig.
12 is a transverse section of a portion of the
stock supporting the gun-tube, and to which
the trunnions are attached. Fig.18 is a lon-
gitudinal section of one of two 10110 stays or

bmee,,,s which support the gun forw&rd of its.
frunnions, includin

Q8 swiveled fork in which
its lower end is pivoted and a portion of the
stock and a swiveled fork to which the upper
end of said stay or brace is pivoted. Fig. 14
is a transverse section on the dotted hne
Fig. 13. Fig. 15 is a view of the fork ShOW
in Kig. 13 at the lower end of the long stay or
bmce IFig. 16 isa longitudinal sectwnalwew
of one of the Shmtel stays or braces which
steady the gun in rear of its trunnions, and
Fig. 17 is a side view of a double-ended fork
which has a swiveled connection with the gun-
stock and portions of two stays and brace%
connected with 1t. | -
Similar letters and numerals of referenee

designate couespondum parts in all the fig-

ures.

I will first describe the construction of the_
gun - tube, the manner of supporting and

mounting it upon a trunnioned stock or stifi-
ening-brace, the swiveled support 1n which
sald stock is mounted, the secrew and stays
or braces by which the gun-tube is adjusted
and held firmly at the desired inclination,
and the means whereby the gun may be
turned so as to direct it toward any point of
the compass without varying its inelination,
and afterward I will deseribe the construc-
tion of the breech of the gun-tube and the
firing appurtenances thereof.

Referring first to Iigs. 1, 2, 3, and 3%, A

breech portion of the gun-tube and the valve | designates the gun-tube, which is of great

50
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Kig.111s a longi-

tandinal section of the elevating-screw ot the 6o

7
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len'ﬂ"th as compared to ifs diameter.
con%st of a straight tube of brass of umfor-m
diameter throun'hout

The L,un-tube A is secured by clamps or

bands a at intervals in its length to a long

‘stock or stiffening - brace B3, Whlch 1S best

shown in Fig. 1 and in tmnwerse section in

Figs, 3 and 12

IO

Tn order to secure the requisite strennth

and stiffness and at the same tilne malke the'

- stock B light in weight, it may be advanta-
. geously Lomposed of a flat web or plat 0,

decreasing in depth toward opposite ends
and hm"mn double

angle-irons b* at the up-
per and lower edges.

- point filling pieces or blocks ¢ ¢ are applied

20

Fig. 3.

to opposmc, sides of - the stock, as shown in

are shown in section in Fig. 3, and one of
Wthh is shown in plan view in Fig. 3*. Each
of these castings C consists of a broad flange

¢’, which bears against the &dJacent block e,

Q hol]ow trunmon ¢’, on which is a collar ‘*‘
fé)rmmﬂ a shoulder, rlbs or webs c¢?, eonneet-
ing the trunnion ¢ and flange ¢/, and a

. ﬂanﬂ'ed nozzle ¢4, from which a plpe or air-

30

tube ¢’ extends toward the breech of the gun.
One or both of the air pipes or tubes ¢ m may
be employed. The trunnion-castings C are
secured by bolls c" to the stoek I3, as shown

- 1n Hig. 3.
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- fitted an angular packing d**,

D deswnatesastronﬂ base -piece 01‘sfa.11dm’-d'
whlch consists of a hollow column having a

broad base-flange d, supported on mMasonry D’
and stren O*thened by vertical ribs d’. To the
lowerendof the hollow column D isattached in
an air-tight manner the supply-pipe d? for air
OT gas. Thls pipe d? m
'pressor orreservoilr located in a bomb-proof or
elsewhere, or from any other suitable source
of air or gas under pressure. The upper por-

“tion of the column D is bored out and sur-
mounted by a flange d3, and therein is fitted

a pipe E, having a fixed collar or flange (.

The collar 1S held within a gland-ring (Z* Se-
- cured by bolts to the flange CZS
ring d* is placed below the collar t, and be-

A paekm -

tween the pipe E and the hollow column D is

By these
means a JOIIlt 1s formed which will be air-

- tight and which will still permit the pipe E

6

_130 swivel within the column D. Above the

column D the pipe E is forked or bifurcated,
forming the branches B’ , Which terminate at
their upper ends in sockets or trunnion-bear-

“ings d° which are in line with each other and
are bored out to receive the trunnions. ¢?

formed upon the trunnion-castings C.. The
trunnion-bearings d°are flanged at both ends

- and at their inner ends are fitted &nﬂ*ulm'
. packing-rings 7, which are secured in pl.:we

by g land—mnws 628 bolted to the flange of the
131'1111111011 bea,t' ings. ‘Against the ﬂ'la,nd -rings

The greatest depth of
the stoclk is at the trunmons and at that

"T'o these blocks or ﬁlhnu-pleces cc
are secured the trunnion-castings C, which

may extend from a com-

the stock B.

420,641

‘It may | The flanged outer ends of the trunnion bear
ings d° are closed by plates d°, through which

are inserted strong bolts d!’, screwed into the
inner ends of the trunmon eastmﬂs C. These
bolts d' are covered by eaps or bonnets (!
to prevent leakage |

70

From the blfurcated pipe K E’ air pa,sses.-

thron gh trunnion-bearings and trunnions and
passes out of the ﬂanﬂed nozzle ¢* of the trun-

‘nion-castin gs C, and thence rearward through

the pipes ¢’ The oreat outward pressure on

‘the closed outer ends of the trunnion-bear-

ings d° would be apt to cause them to spread
and produce leakage of air between the trun-
nions and their be&rlnns, but the strong bolts
d*, which tie the trunnion-bearings axmlly to
the trunnion-castings C, amply resmt such

It will now be clearly understood that

75

8o

| tendency to spread and thus prevent leakage
of air.
by the turning or swiveling of the pipe E in
the column D the gun- tube A may be made

to sweep the horizon and directed toward any

pomt of the compass, and by swinging the

gun-tube and stock upon the trunnions¢? the

gun may be set at the desired inclination.
~Upon the ribs d’ of the base-column D are

,luws or bearing-points d"*, upon which is se-
cured by screws e in a trulv horizontal plane
| a ring I, rabbeted on the underside, and upon
‘this ring F is supported arotary base-ring or
The rotary ring F7 is

annular carriage K.
securely held to prevent its rising from the
ring I by means of inside and out81de annu-
lar ﬂlbb or removable flanges ¢’ ¢*, and the

-latter 1S 80 formed on the under mde as to

constitute an annular rack or gear. Thegibs
or removable flanges e’ ¢ are secured to the
1‘0ta1‘y ring or carriage K’ by screws e*, and
said ring or carriage may be turned by means
of a pinion &3, fixed on a shaft e!, on which is

likewise fixed a hand-wheel ¢ for turning it.

Fig. 11 represents in detail an elevatmn'-

screw, which forms a connection between the_

o*un-cstock B and the rotary ring or carriage

1mmedlately in rear of the column D, as

shown in FFig. 1. This serew is made in two

90-
05
i_do o

1'05 _'

17O

parts or sections, one of which fis pivoted to

a fork 7™, secured in the ri ng or carriage F’,

and the other of which 17 1is pwoted at f‘*“’*" to
The two parts or sections f 7’

[15

are provided, respectively, with left and right -

secrew-threads, and to such threads is ﬁtted )
long sleeve-nut f?, which may be turned by a
hand- wheel 7. As the nut f?is turned to

‘the right or left the inclination of the gun is

mcredsed or diminished to the desned de-
oree. '- u

In connection with *he ‘elevating-screw I
employ two long stays or braces I‘2 extend-
Ing from the rotary ring or -carriage I’ for-

ward of the trunnions ¢?, and twoother shorter
| stays or braces K3, extending from said ring

or carrmﬂe rearwar d of the tru nnions ¢®. The

"construetlon of the stays or braces F? F3 and

the manner of connecting them with the gun-

d® be&r the shoulders * of the trannions ¢. i stock B and 1*0‘[&1‘57' ring or carriage F is

120
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130




10

20

30

35

40

2o

55

“1nclination.

Hho

429,641

shown complete in Figs. 1 and 2 and in de-
tail on a larger Seale in Figs. 12 to 17, in-
clusive.

Eaech of the stays or braces I* I°is com-
posed of the following principal parts, name-
ly: a rod f%, pwoted at its lower end to a
swiveled fork %, which is fi
the rotary ring or carriage F’; a second and
longer rod 7°; a
and left hand threads, and a hand-wheel 17,
whereby said nut may be turned upon ].eft
and right hand threads on the rods f* 17,
long sleeve 7%, in which the rod f° is flee to
shde, and which has formed upon or in its
inner end a split chuck /%, having three or
more jaws, as shown in Fig. 14, a,nd adapted
to be clamped upon the rod 7% by a nut /7,
having a hand-wheel 7% thereby serving to
hold the vod 7/°and sleeve f°1n absolute ﬁw:ed
relation to each other.

At the point where the stays I* I? are at-
tached to the stock B filling blocks or pieces
g are applied to opposite sides thereof, and
in these. bl()C]{S or pleces ¢ 18 a cylindrie
socket or hole ¢’. (Shown in Fig.12.) Each
pair of braces K- or F® are connected by a
swiveled double fork. (Best shown in Fig.

17, but also in Fig. 13.) It consists of two
forks ¢ to which the solid ends of the sleeves
or tubes /° are pivotally connected, and which

are provided with shoulders ¢* and cylindric

extensions ¢* beyond said shoulders. One
fork has a screw-threaded shanlk pl ojecting
beyond the eylindric etten%mn gt and into
a nut in the extension ¢*of the other fork,
and the distance between the shoulders ¢ is
such that when the two forks are screwed

tightly together and brought into the same’

plane their eylindric extensions form a wrist
which will fit snugly in the socket or hole ¢’
of the stock B and will be {ree to turn there-
in. As the sleeves /% are pivoted to the forks,
the latter cannot turn relatively to each other.

The two stays or bmees F? are pivotally con-

nected with the forks ¢ of one double fork,

and the two stays or braces F3 are conneeted'
in like manner with the two forks g* of the

other double for k, as shown in Figs. 1 and 2.
When the gun is to be raised or lowel ed, 1

loosen by the hand-wheels 71 the nuts f* of |
7?thereot

all the braces E* I°, to allow the rods
to slide fr eelyin the sleeves 7% and through the
chucks /%%, Thenut f?of the elemtmﬂ'-sel ew
is then turned to bring the gun to the desu ed
inclination, the blaees OT stays TR 1"9.;Ldll}f
adjusting themselves in len oth tothe required
The nuts 7 are then tightened
to clamp the rods f° securely in the chucks
% thus fixing approximately the length of
the stays or braces, and finally the nuts f°
are turned to put tension on all the stays or
braces, and thus make them serve in steady-
ing the gun-tube and accurately maintaining
the desired inclination thereof. Asthe whole

system of braces above described turns with

the gun and swiveled pipe E and rotary ring
or carriage K/, the 111(,111;1&’51011 of the gun- tube

tted to turn in

sleeve-nut f° having right

. be formed.

1, diametrically opposite
these Slots are locking dogs or latches 3, piv-

is preserved toward whatever point of -the

-compass it is turned, and the advantages of
this are obvious.
- T will now proceed to deseribe the breeeh

construction of my gun and the manner where-

by I lock the shot in the gun; also, the means
whereby I admit air of full pressure behind

the shot while it is still locked, and whereby
I shut off the supply of air to the gun at or
before the time the shotleavesthe gun.

4 to §, 1nclusive.
The cun-tube A is S{:rewed or otherwise se-

curely ﬂtted at the breech in a breech-section
i &=, having the principal portion of its interior

bored to the same diameter as the tube A,
but made flarin
tate the introduction of the shot M. After
the shot is introduced the breech is tightly
closed by a serew-plug G’, under which is

These
Teatures of my invention are shfmn in I‘l |

o at the end portion to facili-

70
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placed a packing /i, or by any other suitable

means whereby an air or gas tight joint may
The shot H may be of any suit-
able construction and charged with a high
explosive, such as dynamite. 1 have not

shown it in detail,as I make no claim thereto. -

At the rear end of the shot is a packing i/,
and forward thereof are notches or recesses

I, the purpose of which I shall soon explain.

The breech-section G has a eylindric exterior

thereof is a flange *. Upon the exterior of
the breech-section G is fitted a sleeve I, the
internal shape of which is like and closely
fitted to the external shape of the breech-sec-
tion, and which is held between the flange 2*

and a collar /i, serewed upon the front end of
In the breech-section G,

the breech-section. _
just in front of the flange /¥, are radial slots
each other, and in

oted at 7/, and ]mvuw noses 7%, which be‘w On
the exterior of the breeeh section at v/, as
shown most clearly in Fig. 5. 1In the interior
of the sleeve T are recesses 7%, which increase
in depth from their forward ends rearward,

and the width of which is just double 111:3 |

thickness of the dogs or latches ). At thé
rear and - deepest portions of the recesses 7*
are blocks of steel 7% secured by screws or
pins, and which are half the width of the
said recesses, as shown in Kig. 6. Thelatches
or dogs 7 are of thickness to fit the width of

the slots v snugly and are of such size and

form that when held inward, as shown in
Fig. 5, their backs or outer edges are flush

95

for a distance from its front end, and in rear

I00

105

110

115

120

with the exterior of the breech-section, while

when said latches or dogs are out and bear

against the backs or bottoms of the recesses

4% their inner edges will be flush with the

bore of the breeeh section G, and will thus

close the slots 2 to prevent the escape of air.

In the sleeve Iare plugs or sockeis 7% in which
are plungers or push-pieces j°, actuated by

springs 7° and these bear upon the backs of
the latches and hold them i1nward. with'a
and in en gagement W’lt]l_

ylelchn

pressure

125

T30




Lt

the Iiotchés or recesses /? in the slot"H.'
- When a pressure is behind the shot, the line -

of strain upon the latches or dogs j is very
near their pivots; but the rear or engaging
ends of the latches or dogs are so rounded
that a sufficient pressure on the shot will

. throw them outward. The spring-actuated

push-pieces 7° add to the resistance offered by

- the latches to the movement of the shot.

10

20

- When the gun is to be fired, the breech-sec-
tion Gbehind the shot is filled with airof the
maximum pressure by means which I shall
presently describe, and by turning the sleeve
I sufficiently to move the blocks or abutments

15 78 from behind the latches 7 and to bring the

unobstructed portions of the recesses 52 oppo-

~site said latches the shot is acted upon with

sufficient force to throw back the latches and
free itself from them. The packing 7’ being

behind the notches or recesses A2 in the shot

~ prevents the escape of any air through the

39

latch-slots 7, and as the lateches when thrown

out into the recesses 7° of the sleeve I com-

plete by their inner edges the cvlindric bore
of the gun and tightly close the slots ¢ they
obviate any liability of the packing 7’ being
torn or damaged and prevent the escape of
air through the slots after the shot has passed
them. The sleeve I may beturned by a hand-
leverI’, provided with aspring-actuated catch

or bolt 7%, which engages notches on the

- breech -section and. so holds the slecve in

35
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either of its two positions.

_ This bolt is dis-
engaged to free the lever by the very act of
grasping the handle thereof. -

I will now describe how the admission of

‘air to the gun is controlled, reference heing
“had to Figs. 7, 8, 8%, and 8%*, - |
- J J’ designate 'a valve-box and cylinder, |

which are in line and below the breech-sec-

- tion G. In the valve-box is a seat %, which is

45
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.60

- . ta .
- —— S e oy A, e R e |

controlled by a valve [, openinginwardly rela-

tively to the valve-box J. Direct communi-

cation between the valve-box J and eylinder
J” is cut off by a carefully-packed piston 7/,

held on the valve-stem 2 by nuts 274 The

area of the piston /', on which air in the box

J acts, is slightly greater than the area of
~the valve /, and hence when there is no press-

ure behind the piston it will be moved by
the preponderating pressure on the side next
the valve and so open the latter.
or air-tubes c°®, which extend rearwardly
from the flanged nozzle ¢* of the trunnion-

castings C, are connected with opposite sides |
' shot leaves the muzzle.
fect is obtained when air is admitted until
-Just as the shot leaves the muzzle; but in or-
der to economize air the valve may be made

of the valve-box J, and hence the pressure
in said box is always equal to the maxi-
mum pressure maintained by the compressor.

Communication between the valve-box J and |

breech-section G is afforded by a passage %’,
and hence when the valve [ is open air passes
freely from the valve-box J to the gun be-

“hind the shot. The rear end of the cylinder

J” is closed by a strong head P, having a tubu-
larinward projection or small e¢ylinder %, con-
taining on the inside a buffer’, of horse-hide

or other material, and surrounded externally .

The pipes

429,641

| by two -springs BE A single spring might

right angles.

0, and 8§ of the drawings.
18 turned to the position shown in Fig. 8%*

H.

|

|

suftice. Communication between the valve-
box J and the eylinder J’ behind the piston

is established througha pipe or conduit mun-
der control of a plug-valve m/, of which m?is
This plug m?* has its stem m?® ex-
tended and provided with a small pinion m4,

the plug.

which gears into a segment m° on the sleeve

/0

75

| I, and the turning movementof said sleeveis -

sufficient to turn the plug m? a quarter of a

turn. The construction of the valve and

plug, with the plug in its two positions, is
shownin Figs.8*and 8%*, 'Theshell m’,in ad-
dition to the direct way through it, has a side

opening m*, and the plug m?has a direct pas-

80

sage 2 and a passage 2% leading therefrom at

When the plug m?is turned to
the position shown in Fig. 8* the egress from
the valve-box J through the pipe m is cut
off, and the cylinder J’ behind the piston’is

This position of the
valve corresponds to that shown in Figs. 4, 5,
When the plug m?

direct communication is established through
the pipem and direct plug-passage 2 between
the valve-box J and the eylinder J’, the side

opening m™* being closed by the plug.

- The operation of these parts is as follows:

or dogsy, the plug m?is also turned to the

position shown in Fig. 8% thereby allowing

the pressure to escape from behind the

the atmosphere. This being done, the unbal-
anced pressure on the right of the piston
throws it over against the buffer /" and opens

the valve [ wide, thus admitting the full
pressure of air behind the shot while it is
locked fast, and the parts remain in this po-
| Sition, as shown in Fig. 8, until the gun is

fired. When theshotis to be fired, the sleeve

I 1s turned back, thereby releasing the latches

or dogs 7 and allowing the shot to start under
full pressure, and at the same time the plug

placed by the pipe m, shell-opening m*, and -
plug-passages 2 2% in direct communication
| with. the atmosphere.

90
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After the shot H is introduced, and when
the sleeve I is turned to lock the latches

100

piston [” through the cock-opening m* to

105
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II5

m?is turned to the position shown in Fig. 8%,

thereby admitting air from the valve-box J to

the cylinder J’ behind the piston !”. The
preponderance of pressure on theright of the
piston being now overcome,the valve [ closes

| under the force of the springs 8 I and shuts

off air from the gun in all cases before the
The maximum ef-

to close before the shot leaves the gun. This
may be done by regulating a little plug or

‘Serew-valve n in the pipe m,as shown in Fig.
3. When this plug or valve is turned back

I120
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to leave the pipe full open, the entrance of

alr to the cylinder J’ will be very rapid, and

the valve [ will be closed an instant after the

shot is unlocked, and the shot will be pro-
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pelled by the expansion of air in the oun. |

If, on the contrary, the valve or plug » is ad-
justed to almost close the pipe m, the admis-

~sion of air to the cylinder J’ from the valve-

10

20

10

35

cupied by the shot H.

box J will be slower, and the air will be un-

der maximum pressure in the gun until the
shot has traversed almost the whole lenﬂth of

the gun.
| wﬂl now proeeed to descrlbe the example

of my invention in which the shot is fired.

while unlocked, and which . is shown in Figs.
9 and 10. In this case the breech-section G
of the gun, into which the gun-tubeis securely

screwed or otherwise secured, 18 of simpler

form than in the previously-described figures.
The shot H is provided at its base with.a
packing /.. and the breech-section has no
openings forward of the packing. As before
described, the rearmost position of the sec-
tion & 1s slightly flared to facilitate loading
and is closed after loading by a plug G” or
other suitable means.

J J’ designate a valve-box and cyhnder
which are below the breech of the gun and
are in line with each other. The pipes Or air-
tubes ¢®,leading rearward from the trunnion-
castings C, enter the valve-box J on opposite
sides. In the valve-box J is a valve-seat £k,

beyond which is a passage 4/, leading direct

to the breech-section behind the p051t1011 0C-
To the valve-seat &
1s fitted an inwardly-opening valve [, and to
the eylinder J’ is fitted a tightly-packed pis-

ton ', secured on the vaive-stem [ by nuts /°

[*. The rear end of the cylinder J’ is closed
by a head J? from which projects inward
tubular extension or small eylinder % con-

~taining a buffer /" and surrounded by springs

40
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I [? on a single spring bearing against the pis-
ton [’.

is established by means of a passage n/, con-
trolled by a screw valve or plug n. This
valve or plug, when slightly open, will admit
air slowly from the box J to the cylinder J’,
and will thus counterbalance with the assist-

ance of the springs the preponderance of

pressure on the right of the piston, owing to
its excess of area over the valve [ In the
head J* is a supplemental che%t 0, communi-

cating freely by passages o’ with the cylinder
J’, and the outlet from this chest is con-
trolled by an inwardly-opening valve o7 the
stem o° of which projectsoutward an d ‘rhrou oh
a bridge-piece of. Upon the stem 0%is a clos-
ing-spring o¢°, and inside or in front of the
bridge-piece o* is a lever I, having a hub

which is centered and can turnin the bridge-

plece 0* and bearing against a shoulder or
collar 0™ on the stem ¢>. Upon the lever K
are cam-surfaces o, which, when the lever is
turned slightly, acton similar surtaces on the

bridge-piece o, and so cause the lever, by act-

ing on the shoulder 0¥, to open the valve 0~
The cam-surfaces o are double inclines, and.

hence a singlemovement of the hand-lever K

serves to both open and close the valve 0%

-- 311‘( a fraction of a second 1t is su

The relief-valve

a | nation, with the supply-plpe of a

. Direct communication between the |
box J and the cylinder J’ behind the piston |

“with hollow trunnions ¢® and rear

est quickness possible, for even if it requires
ficient for

PH]G
The operation of tllebe parts is as follows:

The lever K should be moved with the ﬂ'rea,t- |

The oun having been loaded and sighted, the "

lever K is moved slightly and as qmckly as
possible. The opening of the valve 0% pro-
duced by the movement of said lever, allows
air to escape from the eylinder J’ through the
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openings o’ and chest o tothe atmospher ¢c,and

this escape being much more free than the
entrance of air thmuﬂh the aperture con-
trolled Dby-the valve or plug n, produces an
instantaneous diminution of pressure in the

ceylinder J’ to cause the instant opening of
the valve / by the unbalanced air-pressure on
the piston {. This air is admitted in great
volume to the gun-tube and the shot is ﬁred.
0* being allowed to close in-
stantly by the rapid movement of the lever
K, the escape from the cylinder J’ is stopped,
and airenters through the aperture controlled
by the valve n to restore the pressure in the
cylinder J’. The extent of opening allowed
the valve n regulates the time of closing

of the valve [; but in all ecases it will not

remain open after the shot leaves the gun-
tube.
K is moved in the reverse direction. The
breech-section G forms an extension of the
bore of the gun-tube A, and may be consid-
ered as partthereof,so far as certain features
of my invention are concerned.

I do not herein claim, bro adly, the combi-
pneumatic
cannon, of a valve therefor and a retarder
operating on the valve against the power of

its driver to regulate the speed of movement.

of the valve.

‘What I elaim as my invention, and debw
to secure by Letters Patent, 1s—

1. Ina pneumatic cannon, the combination,
with a gun-tube and a stock consisting of a
skeleton brace to the top of which said tube1s
attached, of the trunnion-castings C, secured
to opposite sides of said stock and provided

jecting mnozzles ¢*, the hollow column D, and
the bifurcated pipe K E’ E/, comprising trun-
said column, de—
seribed. |

2. In apneumatic CELH]lOll the combination,
with a stock Ib and gun- tube A, of trunmon-—

subst-antially as herelin

At themnext firing operation the lever

rardly-pro-
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‘nion-bearings d° and swiveled in the top of. -

120

castings C, having trunnions c?, pmvided with

shoulders ¥, trunnion-bearings receiving said
trunnions and against which said shoulders
bear, and bolts passing axially through said

bearings and inserted into said trunnion-cast-
ings, substantially as hercin described..

)

3. The combinationof the stock B, the tube
A thereon, the -hollow trunnions c? project-
ing from the stock, the trunnion- bcmm og (5,
the bolts d" passing axially through .F_:;ud

‘bearings and entering the tl‘unmons aud the
caps or bonnets d', covermﬂ' said bolts and

125

- 130
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serving to prevent ledkaﬂ‘ substant-ia)lly as
herem described. |

4.. The combination, with a hollow column
and a pipe fitted tl1eret0 forked or bifurcated
and provided with trunnion - bearings, of a
gun-tube supported by trunnions ﬁttlnﬂ' sald
bearmcrs a rotary ring or carriage surround-
ing saad coluinn, a,nd eonnectmns between

md tube and rmw Or carriage, Wherebv their

swiveling movement 18 sunultfmeoucsly ef-

- fected, snbsmntmllv as herein described.

5. The comblnatlon with a hollow column

and a pipe fitted thereto forked or bifurcated

Cps

20

and provided with trunmon bearings, of a
gun-tube supported by trunnionsin said bear-

-1ngs, a rotary ring or carriage surrounding

said column, and stayq or bmces adj ustable
in length to hold the gun-tube at different in-
cllnatlons and formmo connections between
said tubeand the sald ring or earrlan*e,where—
by the swiveling of the O'Lm-tube forked pipe,

-and rotary ring or carriage is eﬁfeeted and the
-1nclination of Lhe gun mamtmned substan-

tially as herein de%erlbed

6. The combination, with the gun- tube and
its stock provided with trunmons of a forked
or bifurcated pipe provided with trunnion-

. bearings, a hollow colummn wherein said pipe
18 swweled a rotary ring or carriage surround-

40

45

1ng said column, an elevatlno—serew between
saad ring or carriage and the stock, and stays
or braces adJllstable 1in length amd formmn
connections between the ring or carriage and

~the stock forward and in rear -of the trun-
nions, substantially as herein described.

/. The combination, with a gun mounted
upon trunnions, of Std)?b or braces connected
with the gun for ard and in rear of its trun-

_nions and each consisting of rods having right

and left hand serew-thre&ds, anut connectmw
them, and a sleeve and chuck wherein one of
said rods may slide freely when the chuck is
loosened and be held tightly when the chuck
istightened, substantially as herein described.

3.  The COmbIIl&tIOII with a gun - tube
mounted upon tmnmom Of sta,ys or braces

- . F? B3 connected with - the cun-tube forward

50

~and in rear of its trunnlons and each consist-

ing of rods f* f%, with reversed threads, a nut
1, dpnlled to said rods, a sleeve and chuck
f° 7%, wherein the rod f“ may slide, and the
nut /° for opening and closing the chueL, stub-

- -Stantlally as herein desr*rlbed

55
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9. The combination, with the gun-stock pro-
vided with trunnions c2 the ﬂ'un-tube mounted
thereon, and the blfl‘ll‘edted or forked pipe E
E’, havmw the trunnion-bearings df and the
fixed collar d*, of the hollow column D, pro-
vided with an air-inlet pipe d? and receiving
the pipe E, the packings d* d**below the col-
lar d*, and the 1"abbeted ring d?, bolted to said

column and recelving in its mbbet the collar

d*, substantially as hel'(,m deseribed.

10 The combination, with the- trunnioned
gun-stock and the gun- tube secured thereon,
of the bifurcated pipe E E’, having trunmon-

bearings d¢, the column D, wherem s:;ud plpe 5

¥
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is swiveled, the base-ring F, surrounding said
column, the rotary carriage ¥/,secured to and

capable of rotation on said base-ring, the ele-.
vating-screw forming . a4 connection between

the smd stock and carriage,and the adjusta-
ble stays or braces, also fomnnﬂ' connections
between said stock and carriage, substan-
tially as herein described.

11. The combination, with the truumoned-

and swiveled ﬂ*un-stoek and gun-tube B A, the
former being promded with sockets or eylm-
dric openings ¢’, of the rotary carriage F’, an

elevating-serew f 17 f? pairs of adjustable
stays or braces F* I® forks f4%,

said carriage,and the double forks g° §° SWiv-

‘eled in the stock—sockets J 5 all fsubst.:.,ntmlly
as herein described. -

12. The combination, with a pneumatic-gun
tube, of a supply-valve for controlling the ad-

4% bwiveled in
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mission of air or gas to the tube in rear of the

shot, a eylinder and piston connected with the
valve-box and said valve, a pipe or passage
connecting the said cylinder in rear of its pis-
ton with said valve-box to effect the balanc-
ing of the piston, and a relief-valve, whereby

alr may be allowed to escape from said cylin-

der to unbalance the piston and cause the
opening of said supply-valve, substantlally as
herein described. | -

. 13. The combination Wltlmpneuma,tle-ﬂ'un
tube, of a supply-valve for controlling the ad-

mission of alr in rear of the shot, a piston and

cylinder connected with said valve and its
valve-box, a pipe or passage controlled by a

tween the cylinder on the rear side of said
piston and said valve-box, and a relief-valve

for producing a diminution of pressure be-

QO
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valve and establishing communication be-

105

hind said piston, and thereby effecting the

opening of the Supply-valve, substantially as
herein described.

14. The combination, with the gun-tube A
and 1ts breech-section (;r of the valve-b(m and
cylinder J J’, an air pipe_or pipes ¢’, the con-
nected valve and piston [/, the former con-
trolling the passage from the valve-box to the
breech-section & and the latter. fitting the
cylinder and having the greater area, a spring

or springs acting on the rear of the piston, a

IIO
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pipe or passage extendmo between the valve- -

box and the cylinder in rear of said piston,

and a relief-valve for permitting the escape
of air from sald cylinder in rear of the piston,

substantially as herein described.

120

15. The combination, with the ﬂ*un-tube, of

the valve-box and cylmder J J’, air-supply
pipe or pipes ¢° passage k', the connected
valve and plston [ ', the smailer cylinder /*

| within the cylinder J ‘s the buffer [ in. said

smaller eylinder, the sprmﬂ*s [# °, surround-
Ing said smaller cylinder, a pipe or passage

-::md adjustable valve between said valve-box
and the cylinder J’ behind said piston, and a

r2s.
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relief-valve controlling the eseape of air from

‘behind said piston, substantmlly as herein

, de%cmbed

16 ‘The combination, Wlth the 0‘1111-1:111)6, of
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the valve-box and-cylinder J J’, the air pipe or |

pipes ¢°, the passage &', the connected valve
and piston !, a spring or springs behind said
piston, and the pipe m. and valve m’ ms
whereby the cylinder in rear of said piston

may be placedin communication with the said

valve-box or the atmosphere ,substantially as

herem described.

7. The combination, with the gun-tube,
of the valve-box and eylinder J J/, the air pipe
or pipes ¢’ the passage i/, the connected valve
and plston [ U, a spring or springs behmd
said piston, the pipe m and valve m’ m?

whereby the cylinder in rear of said _plston.
may be placed in communication with the
Aatmosphere or the valve-box J, and the valve

n 1n sald pipe m, all substﬂntmlly as herein
deseribed. -

18. The combination, with a pneumatic-gun
whereby.

tube provided with latches or dogs,

-~ a shot may be locked, of a supply-valve-for
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admitting air to the tube behind the shot
while the latter 1s locked and an unlocking
device for releasing said Ilatches or dogs

while the shot is under pressure, substan- |

tially as herein described. |

19. The combination, with a pneumatic-gun
tube provided with latches or dogs whereby
a shot may be locked, of a supply-valve for
admitting air to the tube behind the shot, a
device for Jocking and unlocking said latches
or dogs, and connections Whereby the open-
ing of the supply-valve is effected by the
1001{111{1 of said latches or dogs, substantially
as helem described. |

20. The combination, with & pneamatic-gun

tube provided with latches or dogs whereby.

a shot may be locked, of a supply-valve for
admitting air behind the shot, a device for
locking and unlocking said latches or dogs,

and connections whereby the opening and
closing of the supply-valve are produced by

the operation of said locking and 11]:110(31{1an'
device, substantially as herem deseribed.

21. 'he combination, with a pneumatic-gun

tube and devices for locking and unlocking a

shot therein, of a supply-valve for admitting

air behind the shot, a piston controlling said
valve, and an auxiliary relief-valve connected
with sald locking and unlocking devices and
capable of being opened by the locking oper-
ation of sald devices to unbalance the pis-
ton and effect the opening of said. supply-
valve and eclosed by the unlocking operation
of said devices to effect the closing of said
supply - valve, substantially as herein de-
Scubed L

. The combination, with apneumatic-g un
tube and devices for ].OLLIIIG fmd_unlochlnn
a shot therein, of the V&lve-box and eylinder
J J’, the air-supply pipe or pipes ¢’, the pas-
sage k', the connected valve and piston [/,

the pipe or conduit m and its adjusting-
‘valve n, and the valve m’ m? controlled by
- the operation of said locking and unlocking

devices, substantially as herein described.

R

23. Thecombination,with a pneumatic-gun

tube and a breech-section provided with lock-

ing latches or dogs for engaging with a shot,
of a shot having a packing at the base and

recesses or notches forward of said packing

for the reception of the latches or dogs, and

70

asupply-valve for admitting airto the breech-

section behind the shot, substantially as
herein described.

- 24, The combmaﬁon with ztpneumatw-n'un
tube and breech- sectlou of a valve for ad-
mitting air behind the bhot, and latches or
dogs for locking the shot, fitted in radial slots

“in the breech-piece and serving to close said

slots and complete the internal circumfer-

80

ence of the breech-section when swung out-

ward, substantially as herein described.
25. The combination, with apneumatic-gun
tube and a valve for admitting air behind a

shot therein, of the breech-sectlon (>, con-

structed w1th radial slots 2, the latehes or

dogs 7, pivoted in said slots :51,11{1 adapted to

engage with notches or recesses in a shot,and

a-sleeve fitted to turn on said breech-secmon

QO

and serving to hold the latehes or dogsinen-

gagement w1th the shot, the engaging ends of
said latches or dogs bemn SO formed as to
permit of thelr bemn forced outward by the
pressure on the fshot when sald sleeve 18

| turned to release them, snbstantially as herein

described.

26, The cc)mbmatlon ,with a pneumatic-gun
tabe and the breech-section (G, GOHbtll‘thed
with slots 2, of the pivoted latches or dogs 73,

the inner edoes of which are commdent 'mth |

the bore of the breech-section when they are
swung outward out of engagement with a
shot and the outer edges of which are coinci-
dent with the exterior of the breech-section
when they are in engagement with a shot, the
sleeve 1, fitted to turn on the breech-section
to lock b&ld latches or dogs, and a valve for
admitting air behind the shot, substantially
as herem described.

97. The combination WlﬂlEL]_)IleumELtIG-“UIl
tabe, of the breech-section G, having slots ¢,
latches or dogs 7, pivoted in sald slots; the
sleeve I, fitted to turn upon said breech-sec-
tion to lock or unlock said latches or dogs,
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the spring-actuated push-pieces 7° In satd

sleeve, and a valve for admitting air behind
the shot, substantially as herein described.
28. The combination, with a pneumatic-gun

tube and avalve for admitting air behind the

shot, of a br eeeh—seetmn (, having slotsz and
bemlnw-surfwes v/, the pwoted latches or
dogs j, having Pl‘OJGLthl‘lb 7%, and the Sleev

I, provided with recesses? and abutments 73,

subst{mtmlly as herein described.
GEO. I. REYNOLDS.
Witnesses:

FREDK. HAYNES,
MATTHEW POLLOCK.
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