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To all whom it ma,y concern.: --

- Be it known that I, HARRY A. SPILLER
citizen of the United States of America, and
a resident of Boston, in the county of Suffolk
5 and State of Massach usetts, haveinvented cer-
tain new and useful Improvements in Pneu-

. matic Depressing Recoil-Checksfor Gunsand
- Ppeumatic Rotating Gun-Carriages,of which

the fol].owmﬂ' IS a full clem and exact de-

‘10 sgription. -
. This invention: relates to heavy guns, and

partlclllarly to what are known as “disap-

pearing gun-carriages,” deswned for the ma-
nipulation of such guns.

15 The object of the mventmn 18 to pmwde'

means whereby a gun may rapidly and easily
be moved into battery, and whereby, also, the
recoll and counter-recoil of a gun may. a.uto-

~ matically be taken up. =
2o With this object in view the invention re-

sides, essentially, in a disappearing gun-car- |

riage comprising the usual pwoted beams,
-whereby the guns are moved into.and out of

- battery and supported when in battery, and
25 & cylinder designed particularly to receive
.compressed air, and 4 piston attached to one
of the beams, the head of the piston being of
slightly-less diameter than the interiorof the
- cylinder in which it is-to play to allow the
30
- . during the movement of the piston-head.

- Furthermore, the invention resuies in a dis- |
gun-carriage comprising the piv-.

appearing
oted beams by which ‘the cun i8 moved into

35 and out of battery,a cyhnder designed to re-

~ ceive compressed air, a piston-red connected

‘with one of the pwoted beams and having its

" piston-head arranged in and of slightly-less
diameter than the air-cylinder, an air-cham-

ber located continuous-to the eyvlinder, hav-
ing a port or ports connecting the air-cham-
ber and .air-cylinder, and check - valves ar-

ranged’ in. the ports, these valves being ar-

~ ranged to close when the pressure in the air-
45 chamber exceeds that in the eylinder and to

| open when the conditions are reversed..
Furthermore, theinvention residesin a dis-
appearing gun-carriage comprising pivoted
beams for movmﬂ' 8 gun into and out of bat-

\'ﬁl l

| a piston-rod having aplston-head of slightly

passage of a portion -of the air compressed

‘in a step-block L?, formed on the bed-plate |

(No model.)
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tery and forsustaining 1t when inbattery, an
air eylinder mounted contw-uous to the gun,

O

less diameter than “the interior of the cylin-
der, the air-chamber having ports connecting-
with the air-cylinder, and a supplemental pas- 55
sage between the air-chamber and the air-
cylmder and a cock for opening and closing

the same.

Furthermme, the object of the 1nventlon

resides in a disappearing gun-carriage having 6o

a rotating base provided with a rack or the

like, and .ﬂ,pneumatlc engine connected with

{ a pinion or the like engaging the carrmge and

imparting motion tl1e1 eto.
Furthermore, the invention resides in va- 63

rious novel details of construction whereby
the objects of the invention are attained.

I have illustrated the invention in the ac-'
companymﬂ* drawings, in which— R
Figure 1 is a side view of a disappearmﬂ 29
gun-carriage embodymﬂ' my invention, the |
alir- cylmder, air-chamber, and movable por-
tion of the base being shown'in section. Fig.
2 is an enlarged sectlonal view showing the

parts between the air-chamber and mr—cyhn- 75

der, and Fig. 3 is a sectional view on line 3 3

of Fln' 2.
-Inthe drawings, K represents the gun,which

'1s shown .in Fig. 1-by dotted lines as in and ,
by full lines as out of battery. 8o

K? and K3 are two arms or links, each pw-'

‘oted or journaled. at one end to the gun, the |

link X? being the longer and the one nearer
to the breech E of the oun K. The lowerend
of the link K3 is JOI]I'I]d.lEd or pivoted to the 85
cireular earriage L, carrying friction-rollers
I3, and ar ranged to run on a circular and sta-
tionary way or bed-plate 1% and otherwise
to rotate by its vertical axial spindle L’ set
‘90 ..
The link-beam K? is pivoted at 1ts lower end
to the vertically-running segmental toothed

| rack or gear L', meshing with a vertical worm-

cylinder- L8 held on and turning and confined
against lenwthwme movement in a bearing- 95
block L2, 1mmombly held on the rotating or
gun carriage L% and adapted to bedriven hy -
meahmn‘-worm aear-wheels L!° L, one carried




5 'out of battery,

to gun-carriage L, whlch for supporfing the egun..

- K5 all as well known, and so far described

.15

20

by the worm LB and the other by the bea.rm o-
block L?, and having a handle L2 for conven-
ience in tnrmng it. T

The gunin battery isin a higher plane than

and it 1s. placed in battery
through the link- beams K2 K3, and its muzzle

is raised or lowered by smtebly operating the

worm. L8, and . its line of direction, horizon-
tally ﬂonmdered is changed by rotatmcr the

- out of battery has an immovable cuehloned

rest-block L for the rest of the gun link-beam

nelther as awhole nor as totheseparate parts
forming any part of this invention.

M represents an air-ecylinder immovably
- held on the gun-carriage L and below the gun
out of battery, in order at a.ll times to be free’
With

from injury from an enemy’s shots.

the gun out of the battery and its link K?®
resting on the rest-block L3 the axis of the

_alr-cylmd_er 18 'in line with the axis of the

Journal connection of said link and gun, and,
furthermore, situated as stated, it is oblique
to.the vertical axis of 10tat10n of the gun-

carriage, and the lower head M?® is tOW&ld the :

breech of the gun.
M!is a plston -head capable of moving for-

~ward and backward the whole lenﬂ'th of air-

cylinder M.

M is the piston-rod, which extends thloutrh" '

the upper head M? of the air-cylinder, suit-
ably packed, and it is so placed -as to be ax-

. ially coincident with the axis of the piston-

35

40

45

50

head. Thepiston-headisof adiameter slightly

less than the internal dlametel of the air-

cylinder, thus leaving anannular open space
Mé® entirely around .:md between it and the

air-cylinder as it moves fm ward and back- |

ward thereon.

The piston-rod M®at its prOJectl ng end por-
tion is hung by a slotted bearing M7 upon a

side and- lateral projecting pin K‘*, held on

gun link-beam K% and the axis of this pin is
coineident with a line through both end jour-
nals of the gun link-beam K32, and also coinci-
dent with the axial line of ‘the air-cylinder
when the gun is out of battery and at rest, as

the gun, is axially coincident with a line run-
ning through the axes of the opposite end

R Journale of the cun link-beam K5, and it is of

55

a length eulteble for the movements, as here-

mafter appear, of the piston-rod and piston- |

head, and without strain on either or on the
said hanging of the former. The pin K* of

- the link-beam K3 engages and is free to turn
- on a slide-block L4 held and free to move on

6o

65

- of the gun.

and lengthwise of the guideway L"* at the
lower side of and in a plane parallel with the

‘oblique vertical plane of the axis of the air-

cylinder and extending upward from the up-
per head of the alr-cylmdel toward the nozzle

isSm as JUSt desecribed, and also otherwise, 18
such that as the gun moves in and out of bat-

tery the piston-head moves from end to end | head downw&rd through the air-c

The arrangement of the mechan-

‘stated. The slotted bearing M’ attached to |

sepa
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of and upward and downwa.rd through the
‘air-cylinder, and the slide-block upward and

| downward on its amdeway, and with the gun
1n battery the piston-head is at the upper

7¢

head, and with the gun out of battery it is at .

the lower head of the air-cylinder.

*_N is an air-chamber below the lower headl
and preferably in continuation of the air-cyl-

inder M, though obviously it may be made

mte therefrom and made centwuous to
the air-cylinder.

N2?N? are a seriesof por ts or paeqaﬂ'es lead-
o
and making an air communication between =

ing through the lower head of air-cylinder M

the. alr-eyhnder and air-chamber.

N3 is a check-valve to each air-port N3, ar-

of air from the air-cylinder to the air-cham-
ber, but to close to the passage of air from

‘the air-chamber to the mr-cyhndel

N*1is a supplemental air-passage connect-

ranged automatically to open to the passage

mg air-chamber and air-cylinder and open-

ing to the air-cylinder in close proximity to
its lower head. This supplemental air-pass-

9¢

age, for a purpose as hereinafter appears, fur- =

nishes communication between the air-cham-

ber and air-cylinder separately and independ-

ently of the air-ports N? and is opened or
closed by a hand-valve N>, havi ing a handle N°
for convenience 1n 0perat111cr it.

N%is an air-passage opening to and to he

used for charging the air-cylinder with air
under pressure, any suitable and well-known
means being used therefor.

N%is a check-valve in air-passage N7 to au-
tomatieally elose by the pressure of alr in air-

eylinder.

The mr-ejlmder and its plston-head with

95
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an annular open space around and hetween
it and the air-cylinder, and the piston-roq:

connected with the gun adapted to be placed

in and out of battery, in combination with

the air-chamber having air-ports and a ‘sup-

I10

plemental alr-passage of communicgtion be-

tween it and the air-cylinder and sev
controlled by valves, all substantially

verally .
‘has

been described, constitute the mechanism of =~

this invention, and by which,in co-operation

115-

with compressed air mtroduced into the air- =

cylinder and air-chamber, to place the gun in -

and out of battery and to support it in bat- .
tery, and in firing or discharging the gun to

resist yecoil and eounter—remll of the gun.
It is used and operates as.follows: The sup-
plemental air-passage being closed and gun

out of battery, the air- ylmder and air-cham--

Yer are charged with air under pressure and
in opening the supplemental air-passage N+

the gunisraised and placed in battery, where

it is supported by the air-pressure against the
under side of the piston-head, the piston-
head being at the upper end of the air-cylin-
der. The ¢ gun being in batter y and thus sap-

120

125

1- 30

ported and the- eupplemental air-passage N*
closed, all as explained, and the gun fired or
dlseharwed the gun in recoil forces the piston- -

ylmder and



IO

~ plemental air-passage N4, and thereby, as be--
fore, bringing the air confined in air-chamber

. 20

by the piston-rod, and from this difference in
- area of upper and lower sides of ‘the piston-
25

... air-eylinder ot only are the recoil and coun-

30

. 1n air-eylinder to position out of battery. .

35

.annular rack L® This pinion:wheel L% is

40

- of the gun-carriage, and at its upper end has
‘& horizonfal gear-wheel 120, = -

45

50

55

- and described, passesloosely through the axial |

lower side having an area in excess of ‘the
area of the upper side of the piston-head

uapper-and lower sides of the. piston - head
- through the annular space M® around the pis-

~der pressure, but following the counter-recoil

theinner side in ‘order to be protected. I1.7

support therefor of the gun-carriage.

‘gun-carriage or arranged contiguous thereto,

‘the rotation of the gun-carriage on its way an d

463,463

thereby compresses the air iir the cylinder at i
the under side of the piston-head and the air

in the air-’chambe}',_and also, but to a less de-
gree, the air in the air-eylinder at the upper
side of the piston-head, because of the es- |
cape of the air to the upperside of the piston-
head. On the counter-recoil of the eun the.
air above the piston-head aects in resistance
thereto, resulting in the return of the oun to
position out of battery and at rest, with its
link-beam K2 resting on the cushioned rest-
block L® of the gun - carriage, ready to be |
again placed in battery on opening the sup-

N into action against the under side of the |
piston-head. - - - |

- The upper and lower sides of the piston-
head are of unequal ‘superficial “area, the-

qual to the area of the upper side ‘occupied

head, air communication being had between

ton-head, in the movements of piston-head in
ter-recoil resisted by air in the air-¢ylinder un-
the gun is finally brought by the air-pressure

- L¥is an -annular toothed rack concentri-
cally encireling the rotating gun-carriage and
having its teeth vertical and preferably on

18 & vertical gear or pinion wheel meshing |

held on and turns with a vertical stud L,
held and turning in a fixed bearing-block L |

- | ]
I* is a vertical worm meshing the gear-

wheel 1%, turning on-a suitable bearing and |

- L*isa crank-arm turning with worm L2t

piston-rod L*of the piston-head, (not shown,)
arranged to move forward and backward in
the piston-cylinder L% of an air-engine of
any suitable construetion and arrangement.
The air-engine is supported and held on the

and L* is a pipe supplying air to the air-en-.
gine to work its piston-head, as well known.
Thisair pipe or passage L% connects the air-en-
gine with a suitable air-supply of low pressure,
and 1f, as also the air pipe or.passage N7 for
the air-cylinder M, hereinbefore referred to

spindle L°® of the rotating gun-carriage, and
also the step-bearing L% therefor, both "of
which are suitably bored out. - -~ - .
The air-engine. in operation accomplishes

L

L]

in either direction, according as may be de-

sired for the position of the gun. .
The air-cylinder is preferably held on the

gun-carriage or other support for the gun, and
the piston-rod is held on the gun or part mov-

ing therewith, all as has been herein pgl,r_t,_icu-}-l-'
larly deseribed; but, however and obviously, :

the air-cylinder and piston-head and its rod

may be reversed in position—that is.-the air-

75

cylinder may be beld on the gunor part mov-
ing therewith, and the. piston-head and its
rod may be on the gun-carriage or other sup- .

port for the gun withount material or substan-
tial changes either in construction orrelative

8o

arrangeimnent of the parts, and this invention,

broadly considered, is not to be: ‘limited in
thése respects. With the parts reversed, as
above explained, and with the gun ont of bat-

| tery, the piston-head is then at the upper

head of theair-cylinder instead of at its lower

head, and again the air-chamber is at the up--
per head of the air-cylinder and in lieu of be-

ing at its lower head. - S
. In conelusion, it will be.observed that while
alr is-the fluid -especially mentioned as used
for the operation of the mechanism of this in-
vention as herein described, the invention is

not limited in that respect, as steam, water,
-or gas may be used,.if desired; and, again,
| that the relative construction and arrange-

0c

95

ment of air-cylinder, piston-head, and its rod,

‘in combination with the air-chamber and in-
‘dependent of the special combination there-
| with of & gun and itssupport; all substantially
-as has-been deseribed, it- is intended to em-

100

brace in a separate application for Letters -

made, and all rights so to are here reserved.

|  While I have particularly described in con-
‘nection with my improved recoil-check a spe-

Patent of the United States to be hereinaffer .

105

cial form of gun-carriage, I do not wish to be
understood ‘as claiming the same herein, as it

will form the subject-matter of another appli-

cation for patent. =

- Having thus fully deseribed my invention,
-what I.claim as new, and desire to secure by
| | ‘Letters Patent; is— ... . o o
and connected by pitman-rod L® with the |-

110

L. In adisappearing gun-carriage, the beams

‘or links attached to the gun, the cylinder de-

115

signed tocontain compressed air or otheraeri- .

form fluid, and the piston having a link and

slide - block connected with the gun, and a -

guideway for said block and havin g its piston-

head of slightly less diameter than the inte-

riorof the eylinder, substantially as deseribed.
| .- 4 Ina disappearing gun-carriage, the piv-

oted beams or links attached to the gun, a

to the gun and having its head of slightly less

diameter than that of the interior of the cyl-
inder, and an-air-chamber located contiguous
to the cylinder and having a port or ports con-
“necting the air-chamber and the cylinder, and

~automatically-operating check-valves located
in the ports, aub_stantial_ly_as described,

[E————

120

cylinder designed to receive compressed air .
or other aeriform fluid, a piston-rod attached

'125" -

13?:: N




3. In a dlsftppearmﬂ' gun-earrla,ge, the pw-

-oted beams or links attached to the gun, a

N to the cylmder, ports conneecti ne the al r-cham-—

IO

.15

‘ber and cylinder, and check- va,lves in the
- portsand so ar ranged as to close when the |
pressute of air in: the alr-chamber exceeds

that in the cylinder. and to open when the
conditiens are reversed, sub%tantmlly as de-
seribed. |

4, A dlsappearm ﬂ*un canlacre comprising
the pwc:ted 11nks or: beams attaehed to the

l'ﬂun the cyhnder desrgned to. contain com-

cylinder located contiguous to the- guan and |
‘having its piston-rod atta.ehed toa shde-bloek
. pwoted to said beams or links and mounted
~npon a guideway, an air-chamber contiguous

pressed-air.or other aeriform fluid, the piston
having a head of slightly less diameter than .
| the mtermr of the eylinder and attached to

the gun, the air-chamber comfinnicating with
the cylinder, and the wpplement&l passage

ha,vmtr a cock and connecting the -air-cham-
ber and cylinder, bubqtantmlly as described.
In testimon

20

whereof I have hereunto set -

my hand in t{e presence of two subscribing 23

witnesses. | B
HHARRY A. SPILLER.
\Vltnesses. o
ALBERT W. BROWN,

I_I_ENRY F. MCKEEVER.
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