Eﬁ |
"i;:! i h""'}
-riqﬁs.i

o e — . -

(No Model.)

J. RAPIEFF.

PNEUMATIC CANNON.
- Patented

No, 502,759,

AVAILABLE COPY

6 Sheets—Sheet 1.

bl oty — e e =
- i S o e e o
i 2 - T Y " .

LR I R . Y

- Al e e R B A o mm o wr am
-—

N\

X
jll o= ,._._:f.:"
S SR N
wle e N
izt N
Zl |
"ff ‘
BN Il e
:\% ;J i
— ‘mi%} !. o=
7
I r’i E i !
,s*:ijﬁ::%ﬁ: i j iﬁl BT ;j | .ETﬂwi m
e Nyl il
- ..r/:/:; [ ; l i
WITNESSES: 4 Lt |
o i .
ﬂﬁ;;ku_ - ‘fféf/;ﬂgﬁ;,éﬁﬁgéﬁgg‘ "Q&S - '%T“':* 1
N \ o

= F ek s owem o e B e

N

T ’%W

-7
——— (

[
. O i

&a\&&\&;ﬁ

TN

/]

ANNNNRNALSURR SRR R CRAR AR VAR U R R R LA AR R}

S

SN R RNAN RN

ATTORNEY

- ——r .

e r—————— —

- L
s e rmm L & - -



6 Sheets—S8heet 2.

D7

. {Jﬁ‘

-...ﬁ'
-
r

" X

Patented Aug. 8, 183,

{

T

' b
Sk S nle e

.r.l_.ll._l.

J. RAPIEFF.
PNEUMATIC CANKOW.

e

= am = o wwm ma by

No. 502,759,

{No Model.}

I

TN

i i tha
NN




o
35 . . i
m 3
.M oD o e et
e l..__ll...lllllm.
oo | = : !
P B g
i - . 1 _
h- 1 |
S = p 111 }
i ug | ! _
0 |
A i 8| qu ) M - e
' b = ¥ , - |_ L \
h" “ .r” P uy H L ﬁt
- -
@ _ .. s
- L _......
. n . o “ .._....r X
. 4 - 4 5\ %
- D _ LN AR
. \ L
N T ..._.‘_.r .-V A
- QD 3 Woah A
__...__.. 1 LI §
P N .:.ﬂﬁ_.. \ o
.‘_ﬁ._. P - XY ..__. o J__
P ,.._..J._ \ 3
g 3 WY
1
- wov A
foma] X ..-, t g L
n.IU - i lu. T "
= e . HAL
. | 1T
AA T : =14 ) = 1 _
e L |
M 4 . Y B | _ = =5 4
- X h» i ] ) 3 _
o - -y — A e m  ——  — — ma-— - - : !
- B (IE [ T = A NS T e
J . : - : ' } ! o K F N e - Ll .r.l... i
E ) 1 I L : J e e ey
i I P 3 1 R | A . j - ’
I ' k ! r !
* ¢ I “ 1 'y ! Vo J — = ‘
P i : [ _-_1 [ _..H \ _f. . ) 5 ¢ | ’
\ | - f o~ 7 . % \ -— - I )
1 ] _ - | A Y f L S " . | J Ry
: -1 I ! \ . : !
' i ] M - - b— F bt .-.1 1 ._.IPI...II..-l " -T o bﬁ.
.1 ' N ) , v/ N ST T T T e it
' : . \ Iu_l.ll.h - l...l..-.....l..h..“hlhllt
- 'ﬁ. LY " lr - —  — .ﬁ..l.l.__..l. .__-.l.
b m ". LY / ___-__..._ _....__...._ __...._______ % — a \1 L..-_.-r
b ” ¢ ._ ." I 4 N - v s “. Y. - . J d ‘
g 1 . . J PN . * : ..__..___.._..___ \..1
) > h 1 PN ,.,.... | ..,...__.J...s.n......._. * N
’ L / - i Il_-.l. hr
a gt b 5 .t-._.l._.._.rl " - % : $
f l-..l_ ..l.-._._..
bt r Jp - r 4
.--__.f_....”.ul-..-r f.d.._.
N . '
r= ..___ . h _.-f \ ! .
g | . 4
— ._r:__m.q m.. -.... A .
L 2 Y v "y A
@ D S k
g = \
o LO N = \ .
M ._ﬁm..w ﬂ _ﬂ au .
- . e e .I:L.....I LI ...m_._.“ - -
0 I f ek il Ilm.._..l.bl.ﬂ. Whuh : - ) S ”,M . .
M N- F. J - _-.q H—% = .....Hl“#....-..__u._..l.._.._w ol R a._ e .p.ﬂ T d ,
h h S8 :4 u.___..mﬂ . .. e ,mM . . e o : . * .—..u
= . L R Tange aal 1l T T G £
= . ¥ e ....-... - .....L..,...._..-_.n.. . R ..Wu : o A *. - * v v B v
} i BRI T _ ¥ g % : x - -
: -iwa._. Tk _ﬁﬂ '.I_... . i T

+ - e —

ATTORNEY



ﬂ-“1

e

Q

ol

i

7.

— ]
o

o

1

4l

s

o0

<ob
Py
fiy
=]
o]
3§ &
<
[

=

]

...D. .

=

-

=

: ' ¥ )
= i AR
s | . — | %
- _ =
.M_ A 4\
L : = s =
= N
= % _
= m | N\ _.
=L — |
= - R _
= VR
= wile
= =
= — 1§
= ] .
- — G -
oy (N e = _ =
1 X n %
_ A&
ﬂw.- m...lm,, mm._....f, .Aw o o
= Rl ©; SR
ol - BN _ &
S . ..
5 _ S0
< 1 IN
f EN 3
| N \ %

ATTORNEY



| #(*N'O Model.) - | | 6 Sheets—-Sheet 5.
- J..RAPIEFF. |

o PNEUMATIC CANNON.
No. 502.76§ Patented Aug. 8, 1893

T T

1 L
o  am wr w T

= o o o

- Em -r e . Ay gk i ree e e o e sl
T oEm oEm m S wieomr e o L LEp e ey,
L

A7

L
LY
™,
e
—p——

iiiiii

/¢ ;:'_!l}:"i" ". | - r , /9? Wﬂé /W/
| T I ) INVENTDH

N 23 ‘%, o /;ﬁ‘//
47/7‘0’/7%-

Z
g : 7 ATTORNEY

ATV e
3t

WITNESSES :

P
(Foces s

) :1-;--#?!1‘?‘1

5



(No Model.) o _ "6 Sheets—Sheot 6.
J. RAPIEFF. ) |
PNEUMATIU CANNON.

No. 502,759. o Patented Aug 8, 1893
_ jzyf o _

S——7
o ST ? r.’l
1
! 1
1§

b
'
-
]
g
N
D

- b3
14 ‘ - . :1.1 3. \.""-_1“ !JL _\_:1:"‘_J | T
wi_.————-—-—m‘#h ‘.“"-‘E‘.“‘.‘“ Ty "\1‘ f ot [ 4 ™ N Ny !Ll
O _ i
) T Y P,
- V'l
N+ ) Y

e
e
4

]

-l
i e i e Wy W 0 . . . 0 i, e i e M S g e e P e e ¥ gt e M i
— o w— ma — — p |
Tl e a—
-

/7

\

/03 JIFG 1 TR
r — 22 | 30: :
B ‘ SO0 -
'\
4 i 52
22 . “*H a0/ Q| _
== =y | |
L _} -?Tx:—':#_-—_;w-——":_ e /
opeke (N
o :
.
WITNESSES: |
5 4 /@

:”W/?//////V//// 7

% e ATTOHNEY

N




20
- axis of the trunnions until it assumes a vor-

JOHN RAPIEFF,

OF NEW YORIK, N. Y.

PNEUMATIC CANNON.

SPECIFICATION forthing part of Letters Patent NG. 502,759, dated August 8, 1893,
. Application filed November 29, 1889, Serial No,332,041, (No model.) |

To all whom it may concern:

Be it known that I, JOHN RAPIEFF, a sub-

jeect of the Czar of Ru‘aqm residing in the city,

- county, and State of New Ymk hfwe invented

IC

5

gertain new and useful Impmvement&, in

| 'Pneumatle Cannon, of which the following is
a specification.

My invention relates to pneunmtle cannon

used in coast defense, to be stationed in suit-

able fortifications, and wherein the gun car-

‘rlage1s rotary to pexform the tzmmnw of the
gun upon a statiocnary circular track.
~ My invention relates particularly to the

means of conveying the projectiles charged
with high explosives from subterranean
vaults or magazines toa position beneath the

- gun and to means for elevating a,nd loading
’ft;he projectiles within the gun banel |

20

- My invention also relates to means for con-
neeting the air pipe to the breech of the gun
barrel by swiveled joints that permit the ele-

- vating and training movements of the ghn.

- 25

zine through subterranean

My invention consisis of certain novel in-

strumentalities; namely, wherein the project-

1les are conveyed upon trucks from the maga-
tunnels to the
loading pit beneath the gun; wherein the

- portion of the gun barrel in rear of the trun-

- 4°

same by _
~whieh the breech is leturned into alignment
~with the gun barrel.

nionsis permitted to swing downward upon
a'pivot located appromnate to or upon the

tical position; and wherein the projectiles are

~then brought to a position directly beneath

the d@pemhl g breech and elevated into the
a hydraulic ram, subsequent to

in order to enable others skiiled in the art
to which my invention appertains fo nnder-
stand and use the same, I will proceed to de-

scribe 1its construction in detail, explain its

- operation, and subsequently pomt out:in the
~appended claims its novel characteristics.

50

- pit upon an independent turn-

Reference being had to the accompanying

“drawings, in whmh similar numerals of ref-
‘erendce md]cata couesl)endmfr parts through-
“out the several views: Figure 1,is a side ele-
“vation, partly in section, of the u'tm and load-
ing appamtub wherc,m tlm bmech is pivoted
off the axis of the trunnions and the truck of

toeprojeetile is introduced within the leading
table. Fig. 2

]

i

5 1

b

_’prop er of the gun.
of any smtable construction. such as helett}-_ ..
| S 10C

Tug

| is a front elevation of Fig. 1; being also partly

ig. 23 18 a detall view in sec-
Fig, 3,

In section.
tion showing & joint of the air pipe.
is a plan view, and I'ig.4 a horizontal sec-
tional view, on the line x—x of I'ig. 1. Fig.
5, 18 a side elevation partly in section, of a
gun and gun carriage similar to that shown
in Iig. 1, but showing a modified construae-
tion of the loading apparatus wherein the
projectile supporting table in the pit is hung
from the gun carriage being rotative there-

with, and wherein the projectile truck bear--

ing frame 18 movable upon a circular track
upon the said table. Fig. 6, is a horizontal
section of Fig. 5, on the line y—. " Fig, 7, is
a side elevation illustrating a further modi-
fication in the loading device wherein the
swinging breech is pivoted on 4 ecommon axis
with the trunnions. Fig. 8, is a sectional ele

vation of a modification wherem the swinging
breech is pivoted on the trunnions, mnd the
latter are located whereby théir axis intersects

the vertical axis of the loading pit and the

swiveled pipe joint therein, and whereby the
projectile is loaded through a cylindric open-
ing of the said pipe joint whlch is annular.
Tn Fi igs. 1 to 4, inclusive: 1, is the gun bar-
rel ca,pable of elevation upon the trunmous

| 2, In the gun carriage 3, by means of a seg-

mental. mek 4, and motor driven pinions 5, or
other well known elevating mechanism.

6, 1s the depressible breech pivoted off the
axis of the trunnions at 7, having an air tight
jointat 8, in a plane per pendl(}lﬂdl to.-the gun
barrel, and an alr tight joint at 9, 1n a plane

’Obhque to the gun barrel to permltthe neces-

sary are m{}vement
10, 1s a rearwardly extending frame rigid

with the gun barrel, beling secmely uveted to

to the trunnion block 11, ([‘lﬂ's and 3.}
The frame 10 is compoaed of plate% leaving

‘a vertical interspace between them for the |
clemance of the movable breech section 6.

The extremity of the frame 10, bears the
firing valve casing 12, composing the breech
T he firing valve may be

fme described in various patents.
The webs 13, compose a part of the Lmn-

‘nion block - 11, and to the heels of the webs

a hydraulic-ram 14, is swiveled, the same ex-
tending to a suitable part of the swinging

33
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L2

porting frames.

breech section 6, to elevate or. Jower it to the |

-%vertlcal p051t10n mclmated by dot ed. lmes
: 'Flﬂ' 1. .
' 15 is a transvease stay bolt for bmdmn‘ to-
'- -gethel the upper por tions of the trunnion sup- |
-. T'he slot 16, permitsthe nec-:
- essary movement of the webs 15, over the:

L stay bolt when the oun is elevated..

SEERE V¢

N i‘.}. ..- .. - - - -
o

s

- The gun carriage 18 composzd - of: 'Lhe tmm«;
nion supporting frames and the lonmtudmaL
,.;zmd transverse beams 17.- - -
18, 18 the eueula.,r track on whwh the car-:
riage is rotative. B
19, are the bearmn' mllels and "*O the gmd—s
rmg rollers, the latter tmvehnfr on the interior
~surface of: the tlaek the S&ld rollers having:
i&.-.mtable bearings in the castings 21, 22.
- 23,1is a circular rack, and 24, a pinion there-
of havmrf jour nals 25, to 1ts shaft connecbedf -
?Wlth the earriage. fmme | |

26, is a water or other motm fm drwmﬂ' the

:pmwn 24, whereby rotatinn isimparted to the
carriage 1"0 train the gun, and:27,is a similar.
motor for dri iving th,e pinions a:-_., whereby ele-—-
fva,tmn is imparted to the gun. . SN e
030, isa stationary section of the plpe con-
o :urluctmn' from the storage reservoir for corn-
R pressed air, which reservoir, and the air com-:

Ll pressing machmery are located in a protected
part of the. fortification.
30, is central to the loading pit being Sus-

o .tamed in such position by the brace, 31,

- .3.5
40
45
50

55

6o

;'*"

1 32,are branch sections of the pipe 30 belnwf
o ;rottmtwe at a ﬁxed .a,nrrle 1:0 the ver tICcL]. &Klb;

thereof. .
The rotary joint 353, conuectmﬂ" Lhe plpes
30, and 32, which 1s Slmwn in section in Fig.

20, 18 comp()wd of an outer sleeve 33, and an
inner sleeve 34, secured to the end of the pipe
30, the latter thlH”‘ a closed head, and hav-
ing together with the sleeve 34, series of laf-
eral port& that connect with the pipes 32, in
their various positions, and the novel featureq
of such rotary joint are claimed in a separate
patent application filed simultaneously here-
with.

The trunnions 35, have sockefs 306, into
which the ‘trunmoned sections 37, of the air
pipes are centered, the said seetlons 37, hav-
ing their outer trunnion bearings in the a1-
nula,r termini 38, of the pipe sections 32, and
extending rear WcLI‘d to the firing valve.

The annular portions 38, of the pipes 32,
are sustained in the outside frames 39, of the
oun cacriage and the sections 37, hzwe rota-
tive joints in the said annular portions simi-
lar in construction to that of the JOIHt 33, s0
that constant air tight connection is main-
tained. | '

40, is a turn-table, on bearing rollers 41, and
hmmg guiding rollers 42, which appear in
Ifigs. 2, and 4.  The mleulm tracks 43, and
—14 are lebpmtwely provided for,the bald roll-
ers, and a circular rack 45, and pinlon 46,
drn en by the independent nioctor 47, are the
.-1ns of independently rotating the titble 40.

1%, are subterranean tunnels conducting

2y

The vertical pipe

- The trucks 50, have carrying cylinders 52, for
guarding the ploJﬂeules during Lransporta—; r
wazine to the loading pit,and
which cylinders &lbo. Serve-as: gmdes through
| which the projectiles are elevated into the

502,759

from the magazine located at a distance and .

through them the pmJeetﬂes 49, aro trans- . -
70

ported on the trucks 50, running on tracks o1.

:-Lmn fromtheing

lowered breech section of:the gun barrel. = -
The eylinders. 62, are tummoned in the =

{ the tracks 61.

ks T bl sk ik ST ) SR .,

;

|

;.truck% 50, whereby they are dumped to a hori-- ; o
zontal positiou when empty on return to the: .

| 'magazine to recelve the pm;eetlles fha‘t are. 8 . .

ingerted horizontally.

55, are frames built up mi the tum-t&ble at ;
;eaeh side of the: space 46, therein which al--

lows of the lateral: entmnce of ‘the pm,]ectlle: S -

-111 a:vertical position.

| projectilés from the tramways of the tunnels.

60,18 the ram suspendmﬂ' fra,me ad;] ustable. R
_radlally tothe turn-tableupon ways 61,0fthe : - .
frames 55, and bearing the receiving waysor. .~ ...
tracks 3} which receive the trucks of the - - -
GO .
The frames 60, are borne upon rollers 62, on . -

- 'The frame 60, is also.open at - .

the side toward the tunnel, and has stops at - 3

1t there-
fore becomes necessary to (LdJ ust the ram sus-
pending frame as aforesaid in order to center
the projectile and the ram with the lowered
breech. To accomplish this with acceuracy a
hand wheel and screw 65, are employed, by
which a yoke 86, straddling the pipe 30, and
connecting WIth the ram frame 60, 1s reclp-
rocated.

Suitable stop pawls such as 70, illastrated
in Fig. 5, may be employed in the truck cyl-
inder 52, and also in the end of the swinging
breech 6, to bear at several points around the
tail or butt of the projectile and retain it in
its suecessive positions.

The ram 79, employed is composed of a
number of telescopin g sections to elevate the
projectile to the required height, as illus-
trated in section in I’ig. 5. The tunnels 48,
may be united into a single double tracked
tunnel if desired. Thetunnel 71, isan acces-
sory for lndependent eommumc&tlon to the
loading pit.

In Figs. 5 and 6 the forefromn‘ deseription
Sunllarly applies except as to the turn-table
and its accessories. Herein the turn-table 75,
1s suspended by hangers 76, from the gun car-
riage and turns with it, Theupright section
30, of the air pipe is stationary, and the out-
side sleeve 33, of the joint, to which the pipes
32, connect, turns with the gun carriage as
before, but the vertical pipe is sustained in
central position by thesleeve 33, havinghang-

63, tolimitthe entrance of the projectile truck
thereon; the truck remainingin a fixed posi- SRS
tion relative to the ram SﬂSpendmfr frame: - .
when once introduced so as to ceuter the pro- -
_Jectlleeverthe ram 79.. . S R
The distance of the dependmn‘ breech frem; R
;the center of theloading pit varies according:
to.the elevation of the gun, due to the posi-
tion of the pivot 7, beinﬂ' varied.

100 -

105
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30

ers 77, from the gun carriage in lieu of the

502,759

brace 31. The suspended table is steadied

- by wheels 78, on a surrounding track.

30, is & transferring frame corresponding

to the frames 55, in Fig. 1, being open at the

side toward the tunnel for the entrance of the

.- projectile vehicle.

o1, are concentri¢ cirenlar tracks upon

 which the transferring frame is movable cir-

cularly upon its rollers 82. =

The projectile truck 50, isrun from the tun-
. el track 51, upon the track 83, of the trans-
- Terring frame over a movable section of track

34, when the transferring frame is brought

‘5 opposite the tunnel upon its tracks 81, such §
~movable section being designed to permif the

~elearance of the hangers 76, when the gun is

- means of a screw operating hand wheel 86, so
& point directly

‘as to bring the projectile at direct
- beneath the lowered breech of the gun barrel.

. 'The ram 79, being always in the radial line |
beneath the gun barrel, is confined to 8 Ta-

. The stop 85, which limits the advancement

of the projectile truck, is itself adjustable by

dial adjustment with reference to the turn-

~table 75. - Such radial adjustment is effected

~ independently by means of
~ ated by miter gears 91, and
accessible from.

a hand wheel 92,

- sliding ways 94,

35

- same and the portion 11, of
- po8ite the trunniouns.

40

radial distance of

- In ¥ig. 7, T have _ill_ustrajt_éd-tlw feature of |
pivoting the swinging breech tothe trunnions !

of the gun; that is to say, on an axial line
therewith inside the frames 10, between the
the gun barrel op-
I thereby obviate the
features of adjustment
the projectile from the cen-
ter of theloading pitin order to coincide with

the vertical position of the swinging breech

~ whigh in this instance is invariably the same

45

when depressed. |
~In Fig. §, the swinging breech is also piv-
oted to thetrunnions, and the axis of the lat-

'ter in this instance is located to intersect the
- axis upon which the training movement of

50

55

the gun is made whereby the aperture of the
lowered breech comes over a fixed point in all

made annular and of sufficientsize to permit

-the upward passage of the projectile through

it. By this construction I dispense with the
use of a rotary loading table and the features

. of eircular, as well as radial adjustment of

60

the projectile vehicle such as are essential to

the forms of c¢onstruction hereinbefore de-

- seribed,

The tunnel track 51, extends to a ﬁﬁed'tmﬁ-—'_
- minus within the center of the iocading pit,
‘having a permanent stop 101, for the project- |

ile truck 50,
~in construetion, theannular nine

to the pipes ¢ R
t angle into the upper surfacs of the annulus.

| pressure, and

‘thereto.

to-the magazine.

a screw 90, oper- | tra;
¢ and | projectile being delivered
platform 93, where an opera- | 62, the ram 79, is retracted while the table is

~tor stands. The ram is radially movable In

necessary to vary the |

| nels may be employed

bositions of the gun. The pipe 30, is offset |
- toward one side of theloading pit, and the re-
tary pipe joint 100, corresponding to 33, is

required to be moved off its
.during the operation of loading;
tages being offset however, by the minimum

backing sleeve 34, and the ports, to that of
the joint 33. The pipe 50, i1s however inthis
| instance connected to the exterior sleeve, the
latter being stationary, while tha interior an-

3

p
i

nular portion 102, is rovary being connected

2, entering at each side at an
103, is an anti-friction ball bearing to sus-

manner between

the annular grooves indi-
cated. | o

It is to be understood that the motors and.
‘rams herein illustrated, are to

with the usual necessary pipes and conneec-

tions for conveying water or other fluid under
also the proper valves for con-

trolling the aydmi'ssionf of the motive fluid

tain the necessary weight of theannulus; the
ballsbeing employed in series in awellknown -~

Qo
be provided .= = =

In the operation of my invention, one of

1s employed for the return of the empty ones
_ In the form of turn-table
shown

-

loading operation to move its receiving ways
83, from the receiving tunnel to the point of
is directed. * The-

training to which the gun
from the eylinder

rotated tﬁfb:l’iﬁg‘saiid I'E-Gei.‘.?iﬂg_ ways Oppi}SIte I

the delivery tunnel; the table being actuated
to perform its various movements without
altering the position of the gun. In thecon-
struction employed in [ig. 6, the position of
the gun may also remain nndisturhed during

_the passages 43,1s employed for the entrance R
of the loaded projectile trucks while theother ~ R
0

in ¥ig. 4, the table is rotated at each = ==

s

TCO.

the introduction of the projectiles, provided -

that the position of the hangers 76, does not

105

chance to interfere with the line of the track.,

Should the position of the hangers interfere
however, it becomes necessary to rotate the
guli carriage to and fro at each loading opera-
tion,

6, similar to those illustrated in connection
with Fig. 4, S L |
The arrangement of the swinging breech

section shown in Fig.7, is applicable to either

the independent turn-table or to the sus-

Ppended table.

The method of operation of the devices in

IFig. 8, effects a saving of time over that re--
foregoing de-.

quired in the operaticn of the
vices, inasmuch as no adjustment or turn-

Separate receiving and delivery tun-
in the instance of Fig,

120

table movements are required,nor is the gun

training point

such advan-

125 -

sized packing surfaces acquired in the rotary -

Joint 33, employed in the said foregoing forms

N,

of construection.

swinging breech see-

. Having thus full y deseribed my invention; . -
-what. [ claim, and desire to secare by Letters
Patent,; ig— SR Dt S NP
1. The combination with a pneumatic ean-
joint 100, | non,and its caviiage, of & swi

8 substantially similsr in veferense 1o ilo » tion of the gun barrel pivoted at ite forwarg

R 30:_



" non and its carriage, of a gun barrel, a sepa-

10

"~ of a trunnioned gun barrel and a swinging

‘Preech section thereof pivoted on a common
~ axis with the gun barrel trunnions, the said
'~ preech section being capable of alignment
.20

30

35

.40

45

50

" turn table and radially

- 60

4.

‘alignment upon frames having an interspace
" open at the side,.and a movable breech sec-
 tion of the gun barrel pivoted between said

frames supplemental to the space between

of a swinging

aJnove in an arc as

end to the permanent part of the gun barrel

‘and having its axis movable, independent of

the gun barrel from an alignment therewith
to an alignment with a projectile loading

‘mechanism in which the projectile is out of

alignment with the gun barrel.

2. The combination with a pneumatic c‘anf-

rated butt thereof supported in permanent

the gun barrel and the butt thereof. |
3. The combination in a pneuinaticcannon,

with aprojectileloading mechanism in which
the projectile is out of alignment with the
agun barrel. o N

4. In a pneumatic cannon, the combination

~ with a gun barrel, and trunnions thereof, of
.25 @ - s , .
7 breech of the gun and having trunalons in- |
dependent of the gun barrel trunnions butin |
a common axial line therewith., .

a pneumatic pipe or pipes connected to the

-

5. In a pneumatic cannou,the combination

of a gun barrel, trunnions and trunnion sup-.

porting frames thereof, a pneumatic pipe or
pipes connected to the breech of the gun and
trunnions in axial line with
trunnion supporting frames 1or said pipes
independent of those of the gun barrel.

6. The combination in a pneumatic cannon
breech section of the gun barrel
forward end to the permanent
trunnions of the gun barrel to
described, and a hydraulic
motive eylinder and plunger pivotally con-
nected to a rigid part of the gun barrel frame

aside from the pivotal center of the breech

pivoted at its
part or to the

section, and to a suitable portion of the mov-~

ing extremity of the said breech section.

7 The combination in a pneumatic cannon,
of a pivoted movable breech section, perma-
nent sections of the. gun barrel to which the
movable breech section is intermediate, and
oblique jointing surfaces.between the perma-
nent sections and the movable section adapted
for the purpose described.

3 Thecombination of a trunnioned gun bar-
rel, a movable breech section thercof, a rotary
gun carriage; aturn table below the carriage,
a, projectile conveying truck adapted to said
turn table and an elevating ram beneath the
adjustable together
with the projectile truck atdifferent distances
from the center of the turn table, substan-

tially as described. . |
9. In loading mechanism for ordnance the

combination of a trunnioned gun barrel, a
swinging breech section thereof pivoted aside
from the axis of the trunnions, a rotary gun

carriage, & table below and suspended from

the latter and

il S s— e— ke el R’ wl =P
. il A S
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| trunnioned at a
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the gun carriage and having & circular track
concentric with the axis of the said carriage,

aprojectile truck bearing frame movabie upon
said ecircular track, and having receiving
ways for the truck radial tothe table center,

70

and an elevating ram radially adjustable in -

the table in a plane common to that of the

gun barrel to correspond vertically with the

vertical position of the swinging breech.

 10. Inloading mechanism, for ordnance the
combination of a gun and its carriage, a ro-
tary turn-table below the gun carriage, receiv-

ing ways radially adjustable thereon & pro-

jectile truck adapted to said ways, a stop 1o

determine the position of the truck with re-

75

80

lation to the receiving ways and an elevating

ram suspended from the radially adjustable

receiving ways at a position beneath the pro-

jectile carried by the truck. ) .
the combina-

~ 11, In pneumatic ordnance .
tion of a trunnioned gun barrel, a swinging

breech section thereof pivoted onan axis com-

mon to the trunnions, a rotary gun carriage,

‘the vertical axis whereof intersects the hori-
zontal axis of thetrunnions, pneumatic pipes -

connecting & stationary reservoir with the

0o

movable gun barrel having an annular rotary

| joint in the vertical axis of the gun carriage

beneath and in line with the lowered posifion

of the swinging breech for the purposes speci-
fied. -
12. In loading mechanism forordnance,the

combination, with a gun barrel, of’a project-
ile truck econsisting of a carrying cylinder

point intermediate of ifs

95
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length to horizontal wheeled - bearing side

frames, within which the cylinderis movablo
in the are of a circle to bring said cylinderin
alignment with the gun barrel or portion, there-
of, substantially as deseribed.

18. In leading mechanism for ordnance, the
combination with a gun barrel, of a rotary

turn-table and a projectile truck adapted to.

be received by said turn-table and consgisting

of a carrying cylinder trunnioned at a point

intermediate of its length to horizontal
wheeled-bearing side frames within which the
cylinder is movable in the arc of a circle to
bring said cylinder in alignment with the
cun barrel or portion -thereot, substantially
as described.

14. Inloading mechanism forordnance, the
combination witha gun barrel,of a turn-table
rotative independent of and below the gun
barrel, and a loading truck adapted to sald
turn-table whereby the gun may be loaded in
any position thereof, substantially as de-
scribed. S

15. The combination with a gun barrel, of a
movable breech section and a catch therein
for holding the projectile in position, substan-
tially as described. -

16. The combination with a gun barrel, a
movable breech section, a catch therein for
the projectile, a loading truck having a cyl-
inder for sustaining the projectile in align-
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ment with the breech section and having a
cateh for holding the projectile, substantially
as described. - |

17. The combination with a gun barrel, of a
mwovable breech section, and a cylinder for
holding the projectile in position[ to be moved
into the breech section and adapted to form

-~ & continuation of said movable breech section

O

15

<0

adapted to move down

whereby the gun is loaded under cover, sub-
stantially as described.

18. The combination with a gun barrel, and
1ts carriage having an opening below the gun
breech, of a movable breech section to the gun
into the opening in
the carriage, substantially as described.

19. The combination with a gun barrel, its
carriage, a centrally arranged pi pe joint con-
nected with a pressure supply and with the
gun and provided with a central opening, of
a movable breech section to the gun barrel

adapted to move-down in alignment with said

- central opening of the pipe joint, substan-
tially as deseribed.

25
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20. In pneumatic ordnance, the tombina-

tion with the trunnioned gun barre], its car-

riage sustaining the trunnions of t 16 barrel,
and a pressure supply pipe leading to the
breech of the gun and sustained by the gun
carriage independent of that portion sustain-
ing the trunnions of the gun, of a rotary pipe
Jointinterposed in said pressure supply pipe

one part of which is

4

i

i

movable with the E’uﬁ l

barrel and its carriage and the other part
fixed with respect thereto, substantially as
deseribed.

21. In pneumatic ordnance, the combina-

35

{4 . . .
tion with a trunnioned gun barrel, a carriage

supporting the trunnionsof the barrel, a press-
ure supply pipe or pipes connected with the -
gun barrel in axial alicnment with said trun- 40
nions, and supports therefor from the car- .
riage independent of the gun trunnion sup-
ports, substantially as deseribed. -

22. In pneumatic ordnance, the combina-

| tion with a gun barrel and its carriage, of a 45

centrally arranged pressure supply stand-pipe
mounted independent of the carriage and
fixed with respect thereto, of supply pipes
leading from said central pipe to the oppo-
site’sides of the gun barrel and connected 50
with its breech and movable with the gun and
carriage, substantially as deseribed.

23, The combination with a gun barrel, and
1ts trunnion block having depending webs, of
a gun carriage, the side frames of which sup- ss
port the trunnion block, and a tie bolt for
sald side frames passing through an opening
in the depending webs, substantially as de-
scribed. | | -

JOION RAPIEFF.

Witnesses:
CHAS. W. FORBES,
- CHAS. HANIMANN.
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