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UNITED STATES

PATENT OFFICE.

HIRAM S. MAXIM, OF LONDON, ENGLAND.

POWER MECHANISM FOR POINTING AND TRAINING GUNS.

SPECIFICATION forming pars of Letter s Patent No. 508,733, dated November 14,1893,
Application .ﬁled _Pebmary 20,1891, Serial No. 882,139, (Nomodel.)

To aZ.Z whom it may concern:
Beit known that I, HIRAM STEVENS MAXIM,
mechanical engineer, a citizen of the United

- States of America, and a resident of London,

England, have invented certain new and use-

ful Tmprovements Relating to the Peinting,.

Training, or Laying of Guns and to Appa-
ratu§ Therefor, of which the following is a
specification, reference beiug had to the ac-
companying drawings. : :
This inventionis an improvement in mech-
anism for pointing, training and laying quick-
firing guns, in which the movements of the

gun are imparted by means of a motor of.

suitable construction controlled by a handle,
cruteh or other suitable device. -

. My imgrovements comprise apparatus con-,
structed in such manner that when the move-

ment of the cruteh which directs or controls
the movement of the gun is arrested, the dis-
connection of the motor from the elevating

ar training gear is effected automatically, so.

that it is only necessary to bring the gun into
firing position without arresting or changing
the movement of the motor.. I prefer to pro-
vide suitable means for automatically effect-
ing the return of the shoulder-piece or its
eguivalent to its eentral position when it is
released. -

" My said invention, moreover, comprises |

other improvements hereinafter set forth.

I find it advantageous to construct my im- |
- proved apparatus as follows, viz:—I provide |

a friction-wheel or driving-wheel which is ro-
tated by the electric or other motor, and
which is adjustable, by means of the said
shoulder-piece or its equivalent, for the pur-
pose of putting it into and out of gear with
other friction-wheels above, below and at both
sides of the aforesaid driving-wheel. These
friction-wheels are fixed upon shafts mounted
in suitable bearings which may or may not
be movable with the gun. The shafts above
and below the central or driving-wheel are
connected, in any convenient manner, with

* the elevating-gear; while the shafts at the

5¢

sides of the said central or driving wheel are
connected, in any convenient manner with
the training-gear.  Therefore when the shoul-
der-piece or its equivalent is moved upward,
the driving-wheel will be brought into fric-

tional contact with one of the-said frietion:

wheels so as to transmit motion from the mo-
tor through this wheel to the elevating-gear
in the proper direction to depress the muz-
zle end of the gun; when moved downward,
the said driving-wheel will come into cou-
tact with another of the said friction-wheels
- so that the motor will operate-to elevate the

‘gun. When the shoulder-piece orits equiva-,
lent is moved laterally in either direction,
the motor will, through the corresponding:

friction-wheel, operate the training-gear to
turn the gun in the same direction. More-
over by bringing the driving-wheel into con-

tact with two of the said friction-wheels at

the same time, the motor may be caused to

operate the training-gear and the elevat--

ing gearsimultaneously. While the driving-
wheel is out of econtact with the other wheels;
the motor may, if desired, be kept rotating,
so that it.will be in readiness-to operate the
elevating-gear or the training-gear or both
when required. In some cases, however, I
provide suitable means whereby the starting
‘'and stopping of the motor may be very read-

ily effected as required. . For instance I pro-
vide for the starting and stopping of the said

motor by the application of pressure to, and
its removal from.the said shoulder-piece or
its equivalent. ) :
Inthe accompanyingdrawingsT haveshown
how my said invention may be conveniently
and advantageously carried into practice.
Figure 1 is a plan, and Fig. 2 a side eléva-
tion, partly in_ vertical section, showing a

guick-firing gun provided with apparatus con-

structed in accordance with my said inven-

6o

65

o

8o

85

tion. Fig. 8 is aside elevation, partlyin ver- -

tical section, showing another form or modi- g

fication of my improved apparatus. Fig.4is
a front elevation, and Fig. 5 a rear elevation

of part of the said apparatus. Fig. 6 isa

plan, and Fig. 7 a side elevation, partly-in
vertical séction, showing a convenient device
for automatically effecting the return of the
shoulder-piece or its equivalent to its central
position, when it is released after being moved
in either direction,  Fig.8isan enlarged top
plan view of parts of the training gear. .
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. Like letters indicate corresponding. parts’

throughout the drawings.
A is a frame or cradle in which the gun is

arranged to recoil and which is supported by
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means of trunnions A’ in a suitable carriage
or mounting B. This carriage or mounting,
or the upper portion thereof, is arranged to
turn abont a vertical pivot B’ for the purpose
of training the gun. )

The elevating-gear, in the gun shown in the
drawings, comprises a curved toothed rack
C pivoted at C’ to the rotating part of the
mounting B,and geared with a pinion D fixed
on a shaft D’ in which is also fixed a worm-
wheel E. This worm-wheel is geared with a
worm F formed or fixed on a shaft F’ sup-
ported in suitable bearings F? secured to the
gun.

The training-gear, in the gunshown in the
drawings, comprises a worm-wheel G formed
or fixed on the stationary part of the mount-
ing B, and geared with a worm I1 formed or
fixed on a shaft I/, which is fitted in suitable
bearings in the rotating part of the mounting
B, and on which is also fixed a worm-wheel J.
This worm-wheel J is geared with a worm K
formed or fixed on a vertical shaft K’, which
is supported in suitable bearings K? secured
to. the rotating part of the mounting B.

a is a small electric motor which isattached
atone end, by a universal joint b, to the side
of the frame or cradle A. a'isthearmature-
spindle of the said motor, on one end of whieh’
is fixed a friction-wheel or driving-wheel ¢
provided with a socket ¢’.- - Into this socket is
fitted anothersocketd madein two parts which
are hollowed out to receive and hold a ball d’
formed on the end of a spindle d? which is
fixed in the rod e’ of the shoulder-piece e
(Figs. 6 and 7). A ball-and-socket joint is
thus formed between the armature-spindle o’
andthesaid rod ¢’. The socketdis restrained
from rotation with the armature-spindle ¢’
by a pin f whichis fitted in the sdid socket and
extends through an oval or elongated ‘hole
in the ball, in which the said pin has a small
amount of play.’” The rod e’ of the shoulder-
piece ¢ is attached by a universal joint ¢
to a bracket j which is formed or fixed on the
frame or cradle A in which the gun recoils.
The said shoulder-piece ¢ is held in its central
position and is automatically returned thereto
(after being operated and released) by the fol-
lowing means viz:—A sleeve hisfitted on the
rod e’ so that it can slide to and fro thereon.
This sleeve is tapering or conical at its for-
ward end, and is adapted to enter-a hole j’ in
thebracket j. The said sleeve h is acted upon
by a spring k, which presses the said sleeve
rearward and thus retains it in the said
bracket, while permitting its disengagement
therefrom as hereinafter described. The
sleeve A is provided with an arm h’ against
which bears one end of a rodl, the other end
of which hears against the shoulder-piece ¢
as shown in Fig. 7. This shoulder-piece is
pivoted at €* to a frame e fixed upon the rod
¢’ and is acted upon by a spring e* which
tends to move it rearward about its pivot 2
By pressing against the said shoulder piece

‘and moving it forward aboutits pivot € the

| of the training-gear.

508,733

sleeve h may through the medium of the rod
I be forced out of the hole in the bracket j;
the shoulder-piece ¢ and rod e’ can then be
turned through a small angle in any desired
direction about the universal joint g, this
movement being limited by the bracket j.
By means of the said shoulder-piece, there-
fore, the motor ¢ can be moved in any de-
sired direction about its universal joint b for
the purpose hereinafter specified. ~

m, m are spindles which are fitted to rotate
in brackets n, n’, attached to the side of the
gun. On one end of each of these spindles
is fixed a friction-wheel 0. These friction-
wheels are so arranged that, when the shoul-
der-piece eis in‘its normal or central position,
the periphery of each of the'said wheels is in
the close proximity to, but not in contact with
periphery of the driving-wheel,c. When the
shoulder-piece is liberated by moving the
sleeve 2 out of the bracket j as .above de-
seribed, the driving-wheel ¢ can, by turning
the motor about its universal joint b, be put
into gear with either of the four. friction-
wheels 0. The upper and lower spindles m are
connected by bevel-wheels p, p’ with theshaft
F’ on which is formed or fixed the worm F of
the elevating-gear. The two other spindiesm
have fixed thereon small spur-wheels q, ¢,
geared with each other through idle spur-
wheels 7 situated between them and geared
with them both. These wheels r are fitted
to rotate upon pins or studs 7’ fixed in the
bracket n. The spindle m on which the spur-
wheel g is fixed is connected by a gimbal joint
q® with a rod or shaft s. This rod or shaft is
connected by a gimbal joint 8’ with a shaft?{
having formed or fixed thereun a worm ¢’
which- is geared with a worm-wheel % con-
nected by bevel-wheels v, v’ with the shaft K’
The rod or shaft s and
gimbal joints g2 s"serve for imparting fotary
motion from the spur-wheel ¢ or ¢’ in one or
the other direection to the shaft s, while per-
mitting the turning of the gun about its trun-
nions for vertical pointing or elevation.

The operation of the apparatus above de-
seribed is as follows, viz:—When it isdesired
to pointorlay the gun,the motor ais first start-
ed; the gunner then, by pressing his shoulder
against the shoulder-piece e, disengages the
sleave /2 from the bracket j; he then moves
the said shoulder-piece e about the joint g in
the direection in which he desires to nmove the
gun, thus bringing the driving-wheel ¢ into
gear with one or other of the friction-wheels
o or with two of the said friction-wheels as the
case may be. Motion will then be imparted
from the motor a through the said wheel or
wheels o to the elevating-gear or to the train-
ing gear or to both the elevating and the
training gear, so as to move the gun in the
desired direction. The spring k constantly
tends to force the taper or conical part of the
sleeve  into the hole 7/ in the bracket j, and
to thus automatically return the rod e’ and
shoulder-piece e to the central position. Ifis
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evident, moreover, 1hat,as soon as the gunner’

ceases to move the shoulder-piece in the same
direction as the gun,the continued movement
of the gun through a very small angle will
automatically effect the disconnection of the
elevating or training gear from the motor.
Therefore, in order to elevate or train the
gun through any desired angle the gunner
must maintain the pressure against the shoul-
der-piece e s0 as to keep thesaid sleeve hout
of the bracket j, and must also countinue to
move the shoulder-piece in the desired direc-
tion to keep the driving wheel ¢ in contact
with the wheel or wheels o until the gun has
been moved through the required angle.
‘When the shoualder-piece e is released, the
sleeve R isforced by its spring k into thehole
in the bracket 4, thus effecting the rveturn of
the shoulder-piece to its central position.
The motor ¢ is so arranged that the driving-
wheel ¢ will always rotate in the same direc-
tion, as the movement of the said wheel does
not require to be reversed. 1Itis evident that
the motor can, if desired, be kept rotating
while the gun is in use, so that the said mo-
tor is in readiness to be put into gear with
either of the wheels o when required. Ifind
it advantageous, however, to provide for the
starting and stopping of the motor by the ap-
plication of pressure to,and its removalfrom
the shoulder-piece e or its equivalent. TFor
instance, in the case of an electric motor, I
provide the said shoulder-piece with a suit-
able device for closing and interrupting the
electric circuit in which the said motor is in-
cluded; and I so arrange .this device that,
when the gunner presses against the shoul-
der-piece, the electric cirenit will be closed or
completed, but, immediately such pressure is
removed, the said circuit will be broken or
interrupted. When a handle or other suit-
able device is used instead of the said shoul-
der-piece, I provide means whereby tke mo-
tor will be started when the said handle or
other deviee isgrasped by the hand and will
be stopped when the said handle or otherde-
vice is released. _

In the modification of my apparatusshown
in Figs. 3, 4 and 5, the motor @ is rigidly at-

tached to the side of the gun and the four

spindles m are. fitted to rotate in bearings
firmly attached to the frame of the said mo-
tor.
with a suitable joint at ¢* which permits a
slight lateral motion of the friction wheel or
driving-wheel ¢ either up or down or to the
left hand or right hand side, sufficient to al-
low of its being put in gear with the friction-
wheels o; in other respects the construction
and operation of thesaid apparatus are simi-
lar to those of the apparatushereinbefore de-
seribed.

The apparatus may, if desired, be inclosed
in a suitable box or case as shown.

When the apparatus is designed for the
pointing or laying of heavy guns, it is not nec-
essary that the shoulder-piece or its equiva-

The armature-spindle «’ is provided

lent should move with or be attached to the
gun; it is sufficient that a shoulder-piece, &
lever, a shaft or other convenient device be
provided, whereby the driving wheel or pul-
ley can be put into gear with one or more
wheels or pulleys connected with the train-
ing-gear or with the elevating-gear for the pur-
poses above specified. This 'shoulder-piece,
lever or shaft may,if desired, be mounted on
the rotating platform or turntable or other
suitable part of a gun-mounting. For in-
stance, an electric motor may be attached to
the rotating platform or other suitable part
of a gun-mounting by a universal joint and
provided with a shoulder-piece or its equiva-
lent for adjusting it for the purpose above
specified. , )

I do not confine myself to any special con-
struction. or arrangement of the details of my
improved apparatus, as it is obvious that

such construction or arrangement can be.

modified in various ways without departing
from the nature of my said invention. For
instance, any other suitable motor may be
employed and avy other suitable desc;riptmn
of gearing may be used for transmitting mo-
tion from the motor to the gun or to its
mounting for the purpose of elevating or
training the gun. The shoulder-piece ¢, .in-
stead of being pivoted to. the frame €% may
be arranged toslide in the said frame toward
and away from its rod e” for the purposes
above specified. v

Any other convenient device may be em-
ployed for retaining the shoulder-piece or its
equivalent in, and returning it to its central
position; and any other suitable device may
be provided for starting and stopping the
motoreither by the application of pressure to,

and its removal from the shoulder-piece or

its equivalent, or in any other convenient
manner.

My improved apparatus can, if desired, be
used for operating only the elevating-gear, or
only the training-gear, or it can be arranged
to operate both sets of gearing as above de-
seribed.

What I claim is—

1. The ecombination, with a gun barrel and
its frame mounted upon a fixed support and

.capable of angular movement with respect

thereto in a horizontal and vertical direction,
a motor ecarried by the gun frame, elevating
and training gears between the fixed support
and the motor, a shoulder piece or controlling
crutch, having a limited range of movement
independently of the frame and adapted by
such movement to bring into gear or engage-
ment the motor and either or both of the ele-
vating and training gears, and a spring act-
ing on said controlling device with a tend-
ency to throw it in position to effect the dis-
engagement of the motor, as set forth.

2. The combination with a gun barrel and
aframeor cradle pivotally mounted in a fixed
support, elevatingand training gears between
the frame and the fixed support, and a motor
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mountedon the said frame for operating said

gears, a friectional connecting gear between |

the motor and the respective gears, a shoul-
der piece or controlling erutch: pivotally con-
nected with the frame and operatively con-
nected with. the frictional gear whereby its
movement in a given direction will'bring into
engagement the motor and the gear or gears
that will move-the gun in. the same dn‘eellon
as set forth.

3. The combmatlon with a gun barrel, its
frame or cradle, a fixed suppoxt upon which
the frame is pivotally mounted, gearings for
elevating and training the gun and a motor
carried by the frame for.operating the gears
and provided with a driving wheel-adapted.to
be moved into engagement with the respect-
ive gears, of ashoulder-piece adjustable about
a universal joint for controlling the move-
ment of the driving-wheel into or out of en-

gagement with the respective gearsand means.

for automatically returning said :shoulder-

" piece to its normal position when released

from the:control of the gunner, as set forth.:

4. The combination, with a gun ‘barrel and
frame, a fixed support on which the same is
pivotally mounted, and ‘elevating gears and
training gears between the support and: the
gun barrel or its frame, of .a motor attached
to the gun by a universal joint and meansfor
moving said motor about its point of support

~and.into and out of :.engagement with the re-

spective gears, as herem set forth.

5. The combination, with a vertically and
horizontally movable gun' barrel and a fixed
support therefor, of a system of gearing be-
tween the support and the barrel for elevat-

508,733

ing and a similar system for training saild
barrel eachisystem of gears terminating in a
tuctlon wheel, of a4 motorattached to ormov-
ing with the barrel and provided with a frie-
tion driving-wheel' movable into or out of en-
gagement W1th the friction-wheels of the re-
spectlve systems of gears, and a shoulder-
piece ot controlling device adapted to move
said driving-wheel into or out of such engage-
ment, as helem set forth.

6. The combination,with the elevatingand
training gears of a gun, of a motor attached
to: the ‘gun and movable into or out of en-
gagement with the respective gears and a
shoulder -piece attached to and arranded to
control or direct the movement of the motor
by whiceh it is brought into or out of engage-
ment with said gears, as: herein described.

-1 7. The.combination, with the elevating and

training gears of a gun, of a motor attached :::

to.the gun and normally out of engagement
with said gears, but capable of being moved

into or out of engagement therewith, a-shoul-

der-piece adapted to be. moved by the gunner

and. connected -with' the motor wheleby the

latter may be thrown into. engagement with
one or both of the gears and an automatic
mechanism for 1estor1n0‘ the shoulder-piece
and motor to their normal positions ‘when
freed from control of the gunner, as set forth.
In testimony whereof I have :hereunto
signed my name in the presence of two sub-
scribing witnesses.
HIRAM S. MAXIM.
Witnesses:
- DAvVID YoUNG,
A. G. WEAVER.

4 |

4.

§¢

5!

Hi¢

6t




