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- UNITED STATES

PATENT OFFICE.

ADELBERT R. BUFFINGTON AND WILLIAM CROZIER, OF TIE UNITED

- SPECIFICATION forming part of Letters Patent No. 059,426, dated Februé,ry_25, 1896, -

Application filed Uctober 8, 1894,

Serial No, 525,314, (o modal.)

To all whom it may concern.: -
Be it known that we, ADELBERT R, Bur-
FINGTON, an officer of the Army of the United

States, stationed at Rock Island Arsenal, Illi-

nois, and WILLIAM CROZIER, an officer of the

- Army of the United States, stationed at New

York city,
and useful

New York, have invented a-new
Improvement in Gun-Mountings,

ot which the following is.a specification' suf-

10

£3

20

25

ficient to enable those skilled in the art to
make and use the same; and we hereby dedi-
cate to the Government of the United States
the free right to use, to make, and to have
made in the United States forits own use gun-
mountings embodying this invention. |
Our invention relates more particularly to
that class of gun-mountings in which the dis-
charge of the gun or piece causes it to recoil
to a position of safety, and which are gen-
erally termed “‘disappearing guns,” and  its
objects are to provide simple and efficient
means forcontrolling and guiding such recoil
and for returning the gun or piece at will to
the firing position; and ourinvention consists

rangement of parts, and mode of operation

substantially ashereinafter more particularly

30

35

- 6 1s a side view, partly in section, of another
Fig. 7 is a partial end view of |

40

pointed out, | -
In the accompanying drawings we have

1llustrated a preferred embodiment of our in.

vention and several modifications thereof
sufficient to explain the principles of the in-
vention, and in said drawings— T

Figure 1 is a side view of a mounting. Fig.
218 a front end view. Fig.3 is a rear end
view. Fig. 4is a partial side view, showing
amodification. Fig. 5is a transverse vertical
section of one form of counterweight. Fig.

modification.
the same. Fig. 81is a
invention, some of the
but eclearly
parts when
in dotted lines illustrating the position of the
gun in recoil; and Fig. 9is a similar view

side view showing the

illustrating the position of the

showing the position of the gun and the parts

connected therewith at the recoil of the gun.

lleretofore many attempts have been made
disappear-
ordnance, and

to produce a practically-working
gun adapted for heavy

ing

‘may say that it is the object of

mounting that the

In the various features of construction, ar- -

details being omitted,

the gun is’'in firing position, and -

| without attempting to recite the -*many' and

various constructions which have been Sug-

gested and the objections thereto, or the re-

quirements necessary to the successful and
practical working of such g mounting, we

Invention to improve upon such gun-mount-
ings, and to provide a mounting which is sim-
Ple in construetion, not liable
order,which is rapid and efficient in opera-
tion, and which meets all the requirements
of a thoroughly practical disappearing-gun
mounting., - - | o
One of the main features
consists in so arranging

pivotal point or trunnions

of our "in'vérlilti on
the parts of the

- ‘. L ]

In so arranging and constructing the parts
that while the. pivotal point of
plece moves in the arec of
breech of the
circle. +
- Another distinguishing
vention consists in

an ellipse the
gun will move in the are of a

S0 constructing and ar-

our present

to get out of

the gun or

feature of our in--

55

6o

In the arc of an ellipse
during its recoil and return to firing position;

S 70

75

ranging the mounting that the muzzle of the

-gun 1n its recoil shall have a motion which is

best adapted for retiring the gun from above
4 parapet or similar device, such motion be.-

| ing of a unique character, comprising a move-.
Or ogee line, ending in g
quick downward curve at about right angles

ment in a sinuous

to said sinuous line. _ |
These general features of our invention, as
well as those hereinafter set forth, may be

structions embodying other features of our
Invention or equivalents thereof. o

While our invention comprehends 'brba,diy -

any construction and arrangement of parts
whereby the general features thereof may be
carried out or utilized, it also Comprises cer-
tain general features of construction and ar-
rangement of parts, as well as certain Spe-
cific features hereinafter
pointed out, and while we

more particularly
will now proceed

8o

-used together or in connection with other con-

90

95

to describe, with reference to the accompany-

ing drawings, the means which we prefer to

- employ in accomplishing the objects of .our

invention, it will be understood that the in-

I00 |



~any particular case, and supp ort upon the car-

- point Of_ the gun shall be at. the end of the le-

‘any suitable construction and arrangement,

) R | . 555426

lent devices. This carriage is connected to
some sort of a restraining device—such, for

instance, as springs, hydraulic cylinders, and

the like—and we have shown in Fig. 1 a hy-
draulic cylinder E arranged on each side of

vention is not limited to the use of these va-
rious features of construction, and the various
features of construction are not limited to the'
specific arrangement set forth, as they may
all be varied by those skilled in the art with-
out departing from thespirit of the invention.

We provide a carriage A, which may be of with pistons E', connected by piston-rods E?

to projections A’ on the main carriage A. In
the present instance the rods E? are provided

according to the particular requirements of

riage what we have termed a ‘‘rotating ” Jever
or levers B, which lever or levers support at
their upper ends the gun or piece C, the gun
being pivotally mounted in said levers DY
trunnions (', or any other equivalent con-

struction or arrangement, so that the pivotal

are connected at their front ends by pipes €
“with the reservoir E? these pipes being pro-

vided with a non-return valve e? and by-pass
valves é€°. B ' |

seribed any other equivalent and well-known
construction and arrangement may be used,
and instead of the cylinders being attached
to the top carriage the pistons may be at-

vers, o -
It may be remarked at this point that-while
a single lever might be arranged, with forked

arms or othewise, or the parts united so as to | tached to the carriage and the cylinders to

constitute what would ordinarily be termed a | the main carriage. The rods may be attached
«‘gingle” lever, we have shown the lever made | to projections at the rear ends of the chassis-
of two complementary parts and shall refer to | pieces instead of ab the forward ends, so that

these h_ereilla,_fteras ‘“Jevers,” with the under- | during the recoil they will push into the hy-
standing that this term includes any equiva-

~ lent construction which will -operate in sub- cylinders may also be fixed at the rear of the

35

stantially the same:way, as will be hereinaf- | chassis and the rods attached to the trunnions
ter pointed out with reference to the levers: | or axle of the rotating lever. The hydraulic

These levers are provided near their middle | cylinders may be bolted vertically to the un-
points withan axle or trunnions B', orequiva- | der side of the racer of the turn-table, as de-

lent means for supporting the levers, and this | seribed hereinafter, or therée may be a single
axle isamoving axle, the movements of which’ hydraulic cylinder connected to the bottom

‘are constrained substantially in the manner | of the counterweight, as also described here-
hereinafter set forth. The lower ends of the | inafter, or any other equivalent and well-
" rotating levers are also preferably connected | known restraining device, which mayalsoact

' to a cross-bar B? or equivalent construction, | as a recuperator, may be used in place of the

40

and the movements of this end of ‘the lever | specific construction and arrangement of cyl-

“are also constrained, as hereinafter set; forth. inders above set forth. A

Tt will thus be seen that the gun is mounted | - It will thus be seen that the top carriage D
upon rotating levers having two of their | is arranged to move in a substantially hori-
points constrained to move in respect to each | zontal plane on the chassis of the main plat-,

other, while another point at the free ends of | form and its movements are controlled by

- the levers supports the gun, and the arrange- | some sSort of a restraining device, and it may
ment is such that this latter point of the le- | be said to constitute-a moving fulcrum for

45

L

vers moves in the arc of an ellipse. Thusthe | the rotating levers.

~ levers may be sald to have three axes and no The lower end of the levers is also con-

fixed points, the levers moving as a whole, | strained to move in a plane -at an angle to

the movement being constrained at two points the plane of the movement of the topcarriage,

on lines at an angle to each other. | and this plane is shown a8 practically at right

~ Various means forrestraining the two points | angles thereto, being a vertical plane, and the

 of the rotating levers may be used in carry- | end of the levers is connected by a cross-bar,

ingout the broad prineiples of our invention, | as before stated, which 1s arranged to move

. it'being sufficient that the levers shall be so | in the vertical cross-head guides ¥, formed or
55 _ _

‘lines making an angle with each other which | In the present instance the cross bar or head -
will result ih causing the other or free point

restrained that these points shall move upon {-arranged at the front end of the carriage A.

of the levers to move in the arc of an ellipse,. l guide-pieces a* on the main carriage, 8o that
or substantially so. o R )

* Thus, referring to Fig. 1, the axle or trun- | in a vertical direction. This cro'snghead guide
nions ‘B’ near the central portion of the le- | mav in one sense be said to be

mounted upon the chassis-pieces of the main | fulerum peing stationary, and the pivotal
carriage A, and is adapted to move horizon- | point or cross bar or head of the lever oper-
tally thereon, either the chagsis, as shown in | ating therewith moving in relation thereto.

Fig. 1, or the carriage, as shown in Fig. 4, be-| The counterweight which is to aid in tak-
ing pro’v;ded with friction-rolls a b or equiva- | ing up the recoil and actin returning the gun

the carriage, which cylinders are provided

throughout their length with holes & which

draulic eylinders instead of pulling out. The

B?is provided with elips b2, which embrace the
1™ ¢ | 125 -
the end of the levers is constrained to move

, _ 1  secondary
vers is supported in a top carriage D, which is flilerum for the rotating levers, thissecondary

75

80

It will be ﬁnderstood ﬁha.t_ instead of the
specific arrangement. of cylinders just de-

90

95
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- . to firing position is connected to thismovin g '
any suitable way, so that

555,426 o - 3

end.of the levers in

- the force exerted on the counterweight will

- direection.

be in a vertical direction, and of course the
counterweight will

Thus we have shown the counter-
weight G as connected to the cross-head B2
by I-rods G’.- The counterweight may be of

~any suitable construction, preferably being

IO

I5

20

25

may be

made up of a certain number of plates or

“weights g, which are supported on the I-bolts |
G, and may be arranged in a pit under the
-turn-table erin any other convenjent position.

It is sometimes desirable to arran ge the hy-
draulic cylinder or cylinders on the under

side of the racer of the turn-table, as shown |
by the counter-
weight and extends into the same pit, the pis-

In Fig. 4, so that it is inclosed

ton-rods passing through slots in the chassis-
Pieces and being connected. to the top car-

riage by any. suitable means, or the cylinder
secured to the bottom of the pit or’
well, as shown in Fig. 5, and connected to the
cross-bar of thé levers and be used in con-,

Insomein-

stances the counterweight may be omitted

and replaced by recuperator-springs or other

~ equivalent devices, as indicated in Figs. 6 and

30

335

40

45

50

6o

connections with the breech

of the gun are controlled.

7, where the springs H are arranged upon rods
H', which pass through a bar H?2 connecting

the levers, the rods being supported at the

lower ends in a pivoted support HS, mounted

on brackets a’ on the main carriage.- These |
- Springs assume the position shown in dotted |

lines in Fig. 6 upon the recoil of the gun..
With this arrangement there may be used a
single hydraulic cylinder, as E¢, Fig. 7, sup-
ported in the brackets, and: the rods on which
the springs H are mounted may be attached
to a cross-head E? of the cylinder, while the
piston-rod E° of the eylinder .is attached to
the cross-bar I12 of the levers. ‘
described and illustrated several typical con-
structions of the restraining devices, and it
will ' be understood that these may be used in
any desired combination, or pther equivalent
and well-known devices ma
nection with the rotating levers to perform
the functions stated, our invention not in-
volving the use of any Specific construction
and arrangément of cylinders or springs or
the like. - T

So far, we have referred but slightly to the
of the gun by
which the motions of the breech and muzzle

two elevating-rods I attached to journals near
the breech of the gun, and their lower ends
are mounted in blocks I' moving in and sup-
ported by the curved rails J , Which are at-
tached to the chassis. The curve of these
rails corresponds to a radins equal to the

length of the lever, with the center at the cen-
ter of the breech-trunnion when the gun is
In its depressed or loading position.
in dotted lines in Fig.
fore, down on its bed

(Shown
1.) The gun is, there-

exert its foree in the same

- that is, moving the pivotal point
in the are of an ellipse and the breech in the

We havethus

y be used in con-.

- We have shown- |

this shaft

and there is no strain |

ﬁwhafevef- on these leve'rs, and the blocks can

be raised or lowered by any sultable mechan-
1sm of gears and worm, or otherwise, without

-any great effort, and it will be understood that

the raising of the blocks decreases the eleva-
tion of the muazzle of the
ing of the blocks increases the same, 8o that
the gun can be aimed for altitude while in its

~depressed position by adjusting the blocks on-
|.the curved rails, -~ c |

gun and the lower- -

¢

78

It will be seen that thé _.breech‘.of the gun,

being connected and

will move in the are of a circle,
as indicated by dotted lines in Fig. 1, not-
withstanding the fact that the pivotal point
or trunnions of the gun.moves in the arc of
an ellipse. ' This arrangement of devices—

of the gun

arc of a circle —produces a peculiar and
unique motion of the muzzle of the gun,

that it is well adapted to quickly retire from
above the parapet or other defense and be
projected into firing position, Thus it will
be seen on reference to Fig.

commences to recoil the muzzle is depressed

central line, as
In a straight line for a
1t 18 curved quickly downward, as at z?, to its

bet.  This enables the gun to be used in cloge

quarters and to be exposed to the opening
the shortest possible timé, and the ad vantages
of this'arrangement whereby this motion is

controlled by the ele-

4 that as the gun -

8c

85

g0

slightly, following the curve Z, (indicated in
dotted lines,) and then rises again above its
at o', and moves practically

short distance, when

10C

produced will be readily appreciated by those

skilled\in the art. .
In order that the

coil position,we provide pawls K or some other
locking means, which insure the gun remain-
Ing stationary

and sighting or otherwise, and

gun may be held in its re- ;

during the process of loading -
these pawls

105

TIO

engage in the present instance-with ratchety =

formed on the clips 3%. The inner front edges

of the cross-head guidé F may be provided

with projections or teeth 7, by means of which,
by the:use of a bar or otherwise, the gun can
perchance the discharge does not produce this
effect. o

A crane I, may be afttanéhed to the cai'l*ia-g'e

for supporting the projeetile, or any other
arrangement for

loading the gun may be
used. R

115
be forced to the complete recoil position, if

I20

Sometimes it is desirable to lower the gun

| 1nto loading position for the purpose of clean- |
ing or for drill, and we provide an arrange-

ment by which this may be readily accom-
plished by attaching pulley-blocks- M to the

breech-trunnions and mountin g a windlass
‘M"in the carriage on a transverse shaft M2

which may be operated by a handle M3, and

may be

provided with a worm m,

125'

130

which gears with-a worm-wheel m'y mounted

on a short shaft m? supported on the car-
riage, and having also mounted on the shaft,



a sprocket-wheel N, and over this sprocket- 1

wheel may pass a chain N’, the ends of which
are fixed so that the gun may be pointed in
azimuth. | S o |

The carriage may be mounted in any suit-
.1-as mounted

able way; it being shown in Fig
on a turn-table P, of the usual construction,
with the counterweight underneath, and the
rear portion being mounted on traverse-

wheels P', and it will thus be seen that the
readily adjusted by operating’ |
through the medium of the

carriage can be
the worm-gear
sprocket-chain.

" In Fig. 6 the whole carriage 18 mounted'dn |

a central pivoted turn-table P?, and the worm-
gear is arranged In front, as indicated, the
operation of which will be readily understood.

“From the above description the general
principles of our invention will be clearly un-
derstood, so that they may be applied in the
construction

operation willbe apparent from what we have

before set forth, and need not be stated in
detail. It will be understood that when the -

gun is in the elevated position (shown in full

lines in Fig. 1) and the piece is discharged

the rotating lever movesin the manner before |
stated, its axis B moving rearward in a hori-
zontal line on the chassis, and its end or

cross-bar B? moving upward in the guides,
and. these two - ¢o) |
this manner the result is that the upper ends

of the levers to which the gun is pivoted move
to the rear and downward in the arc of-an:

ellipse, while the breech-piece, being-guided
by the elevating-rods, moves rearward and
downward in the arc of a circle. The muzzle
of the gun, from this combination of mechan-
ism,
parapet,

be seen that the breech is always brought to

the same position forloading, being controlled
by the elevating-rods. When in its depressed

condition, the pawls will engage the ratchets '

to secure it and hold the gun uantil it 18 de-
sired to discharge it, or otherwise elevate it;

and it ecan be sighted both for altitude and
azimuth while in its depressed position. The
energy of the recoil of the falling gun is ab-
‘gsorbed partly in raising the counterweight

and partly by the resistanee of the liquid in
the hydraulic cylinders, and the flow of the

liquid in these cylinders can, of course, be
econtrolled and regulated in any of the well-

known ways by adjusting the parts or valves

's0 as to produce an approximately constant

force. It will also be understood that even

 “if the piece does not recoil to its full depressed |

)O

position the check-valves connected with the
hydraulic cylinders will prevent the piece

rising and will retain it in any position whieh
it may have reached, and it can be forced

downward by bars or otherwise, if necessary.
Upon opening the by-pass valves and trip-
ping the pawls when they engage the ratchets

and arrangement of a gun for
any.particular or desired purpose, and the

points being constrained in

describes a proper curve for clearing the .
as heretofore described, and it will

555,426

| the preponderance of the counterweight will
raise the gun to the S -

| firing position.
What we claim, and desire to secure by

Letters Patent, is— |
1. The combination with & gun-carriage, ot

a gun, and means substantially as deseribed
connecting the gun tothe carriage, said means

being constrained to move with the gun in
the arc of an ellipse at the point where they
are attached to the oun, substantially as de-
scribed. : -

"9 The combination with the gun-carriage,

of a gun, means substantially as described

connecting the pivotal point of the gun to the

carriage, said means being constrained to

| move with the gun in the arc of an ellipse at

the point where they
and means connecting the breech of the gun
to the carriage, said means
tp move with the gunin the arc of a circle at
the point where they are attached to the gun,
substantially as described. R |

3 The combination with a gun-carriage, of
a gun, means connecting the pivotal point of
the gun to the carriage, and means connect-
ing the breech of the gun to the carriage, the

described so that the pivotal pointof the gun

will move in the arec of an ellipse, the breech:

are attached to the gun,

being constrained:

o

75

8o

00

| said means being constrained substantially as -

95

of the gun will move in the arcof a circle and

the muzzle of the gun will move in a sinuous

line and then in a downward curve during

the recoil of the gun from firing position, sub-

stantially as described. -

a gun,. means substantially as described con-

the arc of an ellipse at the point where they
are attached to the gun, and a counterweight

connected to said meansand moving in a ver-

| tical direction on therecoil and return of the

| gun to its firing position, substantially as de-

scribed.

a gun, and rotating levers connecting the gun

upon two lines making an angle with each

other, whereby

'5. The combination with a gun-carriage, of

the point of connection be- -

- .. 100
4. The combination with a gun-carriage, of

| hecting the gun 1o the carriage, said means
being constrained to move with the gun in

105

"I10

| and carriage, the said levers having two of
their points constra#ined to move respectively

115

tween the levers and gunwillmove in theare

of an ellipse, substantially as described.

" 6. The combination with a gun-carriage, of
a gun, and rotating levers connecting the gun
to:the carriage, said rotating levers having
three axes and no fixed points, the levers

‘moving as a whole and being constrained at
‘two points to move with the gun in the arc of

an ellipse at the point where the leversare at-
tached to the gun,

their points constrained, one to move In a
horizontal direction, and‘the otherto move in

_ substantially as described.
- 7. The combination with a gun-carriage, of

a gun, and rotating levers connecting the gun
to the carriage, the said levers having two of

130

a ver{izal direction,while their ends connected




. I0

.

- carriage and havingone end mounted to slide
20

with the carriage, the levers

8pectively upon two lines

555,426 | ' | 5

with the gun move in the arc of an ellipse,
substantially as described. . |
3. The ecombination with a gun-carriage, of
a gun, and rotating levers connecting the gun
being provided
near their cen-
top of the car-

with a moving pivotal point
tral portion mounted on the

riage and being constrained to move in a sub-

stantially horizontal direction, and the lower
ends of the levers being guided in vertieal
guides in the carriage, whereby the leversare
constrained to move upon two lines making
an angle with each other, while their points
of eonnection with the gun move in the are of
an ellipse, substantially as deseribed. |
9. Ina gun-mounting the combination with
the carriage and gun, of rotating levers piv-
otally mounted on a moving fulerum on the

be-
gun, substan-

in guides on the carriage, the other end
ing free and supporting the
tially as described. .
~ 10. In a gun-mounting, the combination
with the carriage and gun, of rotating levers
connecting the gun and carriage and baving
two of their points constrained to move re-
making an angle

with each other, hydraulic cylinders connect-
ed to one of the points

for constraining its

movement, and a counterweight connected 30
at the other point to constrain 1ts movement,
substantially as described. |

- 11. In a gun-mounting, the combination

with the carriage and gun, of rotating levers
connected to the pivotal pointof the gun and 35
constrained at two pointsto move respectively
upon two lines making an angle with each
other, and elevating rods connecting the
breech of the gun with the carriage, the ar-
rangement being such that the pivotal poini 4o
1€ gun moves in the are of an ellipse and
the breech of the gun moves in the are of a
circle, and the es i 1

curve on recoil, substantially as deseribed.

In testimony whereof we have
names to this specification in the
the subscribing witnesses. - R o

ADELBERT R. BUFFINGTON.
WILLTAM CROZIER. -

the signatui*e of Adelberﬁ

signed our"4s
presence of

Witnesses as to
R. Buffington: |
C. J. BROWN, .
GEO. D. DARWIN.
~ Witnesses as to the signature of William
Crozier: o ' | | |
'CHARLES B. WHEELER,
M. F. HARMON.
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