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To all whom it may concern:

Be it known that I, CuarLes M. MaNLY, 2
citizen of the United States, residing at
Freeport, Long Island, N. Y., have invented
a new and useful Improvement in Power-
Driven Adjusting Mechanisms, of which the
following is a specification. :

This invention relates to power driven ad-

justing mechanism for training guns on

shipboard, and particularly to power op-
erated training mechanism such as employed
for the large caliber guns of modern naval
vessels. : . '

The principal object of .my invention is
to provide a training mechanism of the
class described with an automatic governing
mechanism which will so control the power
operated mechanism as to cause the axis of
the gun to remain in a fixed line or a fixed
plane irrespective of the -motion of the ship
on which it is mounted. .

“In modern naval vessels the large guns
are almost universally mounted on carriages

on rotatable turrets, and the guns them--

selves are -adjustable on horizontal trun-
nions in their carriages. The turret and the
gun have suitable power operated mecha-
nism for effecting their adjustment as the
parts are too heavy to be directly operated

by hand, so that by suitably combining the.

two adjustments the guns may -be pointed
in any desired direction: However, in prac-
tice,.the objects at which such guns are in-
tended to be fired are usually in substan-
tially the same horizontal plane as the'gun
and the range of the gun is such that it re-
quires very little angular adjustment of the
turret to compensate for the movement of
the object, once the gun is-brought to bear
on it. -

Tt will be clear, therefore, that the chief

work of the gun crew -to keep the gun

trained on.the object to be hit is to com-
pensate for the rocking and. turning move-
ments of the ship on which the gun is
mounted, in other words, to operate the
act opposition to the movements of the ship
Hence, if the training mechanism be auto-
matically controlled to maintain the gun in
it is only necessary for
the gun crew to operate the training mecha-
nist sufficiently to compensate for the slight

Trelative bodily movements of the vessel and

to move the gun in ex- -

_the several views,

target and to correct such slight inaccu-
racies as may be present in the adjustment
of the. automatic control mechanism. DBy
my improved mechanism the work of the
gun crew is so greatly reduced, that niceties
of adjustment and consistent accuracy of
shooting heretofore thought impossible, are
easily obtainable.

In the accompanying drawings I have
illustrated my improved adjusting mecha-
nism as applied both to the turret turning
gear and also to the elevating gear on the
gun carriage, but it is to be understood that
caid automatic mechanisms may be applied
to either of said gears without being ap-
plied to the other. - It is to be also under-
stood that my invention is not limited to
the details of construction here shown or to

its use in connection with gun training gear,

for so far as I am aware I am the first to

provide a power operated adjusting mecha-
nism for any purpose with an automatic
controlling device which maintains the
thing adjusted in a fixed plane irrespective
of varying movements of its support.

In the said drawings:— ‘

Figure 1 is a vertical section through a
gun turret in which both the turret turning
mechanism and the gun elevating mecha-
nism are equipped with my improved auto-

‘matic control mechanism.

Fig. 2 is a plan view of a portion of the

_turret with the upper portion of the armor

removed showing the operating and control
miechanism for adjusting the gun en its
trunnions. :

Fig. 3 is a partial plan view of the floor
below the turret showing the turret turning
mechanism.

Fig. 4 is a sectional - view of a portion
of the hydraulic variable speed gear em-
ployed for operating the gun and turret, the
control of which is effected by the mecha-
nism forming the subject-matter of this ap-
plication. L

, Figs. 5 to 8 inclusive are detail views of
portions of the mechanism which will be
later described. : o

Referring now tothe drawings,in whichlike
characters represent like parts throughout
1 indicates a portion of
the frame of the vessel on which the turret
2 is rotatably mounted in the usual manner.
The gun 3. 1s-mounted by means of trun-
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nions on a gun carriage 4 fixed to the floor
of the turret at its center. .

One of the trunnions projects beyond its
bearings as shown, and is provided with a
gear segment 5 meshing with a pinion 6

- mounted on a short shaft carried by the gun

carriage, to which shaft is also' attached a
worm wheel 7 meshing with a worm 8 on the
driven shaft 9 of the power operated adjust-
ing-mechanism. This mechanism, for which
I make no claim of novelty in this applica-
tion, comprises an electric motor 10, which
may be run continuously if desired whenever

the gun crew are at drill, as.a prime mover,
and a hydraulic variable speed gear indi-

cated generally by the numeral 11, inter-
mediate the electric motor and the shaft 9.
The hydraulic gear here disclosed is of the
type covered in my prior Patent No. 801,097
dated October 3, 1905, and more specifically
of the construction diselosed in my co-pend-
ing application Serial No. 639,434 filed July
19, 1911, and comprises briefly a multiple
radial cylinder pumnp 12 connected by inter-
mediate fluid transmitting passages 13 with
a hydraulic motor 14 of generally similar
construction. The puinp, passages-and mo-
tor form a closed fluid circuit so that the
fluid pressure generated by the pump oper-
ates the motor, the exhaust side of the motor
being connected to the intake side of the
pump whereby the same fluid is used over

-~and over again as a power transmitting
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mechanism. In order to vary the speed and
direction of rotation of the motor relative
to the speed of the constantly driven pump,
the shaft of the pump is provided with a
variable throw crank whose crank pin is ad-
justable from a maximum through the center
of rotation, or zero, and again to a maxi-
mum, and. as-the valve mechanism of the
pump is so arranged that when the stroke

1s adjusted through zero the direction of flow-

of the fluid in the connecting passages 18 is
reversed, the direction of rotation of the
hydraulic motor will also be reversed at this
point in the adjustment.

In the application above mentioned I have
disclosed a fluid pressure operated mecha-
nism for adjusting the eccentric bushing
around the crank pin in the manmer de-
scribed, and in Fig. 4 T have shown such
portions of this pump as directly codperate
with the automatic control mechanism of my
present invention. As there shown, 15 indi-
cates a yoke slidingly mounted on the pump
shaft 16 and connected to the eccentric bush-
ing by means of a gear’20 on a sleeve 24

gx]’m which pass ‘pins 30
carried by the yoke and attached to a nut 36
mounted on a thread on the shaft 16 so that
longitudinal movement of the yoke from one
extreme position as shown, to the other, va-
ries the speed of the hydraulic motor from
full speed in one direction of rotation

1,206,303

through zero at its middle position to full
speed in the opposite direction of rotation.
To operate the yoke 15 in the manner de-

scribed two horizontal cylinders 17 are

formed in the pump casing and in each of
these cylinders a piston is mounted, the rods

18 of which are connected to the yoke 15.

Fluid passages 19 in the casing connect the
front ends of both the cylinders 17 with a
port 21 in a block 22 in which the control
valve mechanism, is mounted. The rear

ends of both the cylinders are connected by

passages 23 to a port 25 in the block 22. Be-
tween the ports 21 and 25, a port 26 is
formed in the block 22 and this port is at
all times charged with fluid under pressure
from the passages 13 of the hydraulic gear
or from any other suitable source, not shown;
adjacent the port 21 is a port 27 and adja-
cent the port 25.is a port 28 and from these
ports the fluid -may exhaust into the casing
29 of the pump or elsewhere as desired. All
the ports just described form a bore in
which is mounted a control valve 32 having
heads 31, 83, normally closing the ports 21
and 25. The end of the valve 32 projects
beyond the end of the block 22 into the
casing 29 and is connected to a floating lever
34 at a point intermediate the ends of the
lever. One end of the lever 34 is.connected
to the yoke 15 and the other end is connected
to a rod 35, which projects through the
front wall of the casing. It will be under-
stood that when the rod 35 is shifted in one
direction or the other, say to the left as
shown in Fig. 4, the lever 34 will turn on
its connection with the yoke 15 as a pivot
and move the valve 33 in the same direction
thereby connecting the port 21 leading to
the front end of the cylinders 17 with the
port 26 containing fluid under pressure and
at the same time connecting the port 25
leading to the rear ends of the cylinders
with its adjacent exhaust port 28 thereby
causing the yoke 15 to be shifted toward the
right and, as previously explained, reducing
the speed of the hydraulic motor. It will
be obvious, however, that when the yoke is
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adjusted as described, the lever 34 will turn

on its connection with the rod 385 as a ful-
crum and will move the valve 83 to the right,
closing the ports 21 and 25 when the yoke
has moved a distance corresponding with
the movement given the rod 35, and there-
fore for every definite position of adjust-

ment of the rod 35 the yoke 15 has-a certain -

definite- position and the hydraulic motor
has a definite speed relative to that of the
electric motor.

Slidingly mounted in suitable bearings
parallel with the axis of the hydraulic gear
1s a rod 87 having one end attached by suit-
able link and lever connections to the end of
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the control rod 35 (see Figs. 1,2 and 7). On .

the other end of this rod an external screw
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threaded sleeve or nut 88 is rotatably mounted
but held against longitudinal movement rela-
tive to the rod by means of a pin 39 engaging
a circumferential groove near the end of the

rod, as shown in Fig. 7. Alined with the rod -

37 and rotatably mounted in suitable bear-
ings is a shaft 40 having a keyed connection
with the nut 38 whereby the nut is rotated
with the shaft 40 but is free to move longitu-
dinally with the rod 87.  Attached to the
shaft 40 adjacent its opposite end is a worm
wheel 41 whereby the shaft is rotated from
the driven shaft 9 of the hydraulic motor
through an intermediate shaft 42 having a
worm engaging the worm wheel and con-
nected by bevel gears 43 with the shaft 9.
Freely rotatable on the shaft 40 but held
against longitudinal movement is a sleeve 44
to which is keyed a second sleeve 54 having
a threaded engagement with the nut 88. The
sleeve 54 has a loose collar 55 near one end
which is engaged by a “shipper” fork 56
formed on a bell-crank lever 57 fulerumed in
a standard 58 to rock in the same plane as
the gun. Beneath the gun, at the center of
the turret is a device known as a “{ower
steady table”. which has the function of
maintaining its upper surface in a horizontal
plane irrespective of the rapidity or ampli-
tude of the angular movements of its sup-
port. This device depends for its operation
on the principle of the gyroscope, but holds
its horizontal plane with greater accuracy
than any other form of gyroscope of which
I am at present aware. This mechanism is
fully described in U. S. Patents Nos. 366,438,
464,806 and 640,051 and forms per se no part
of my invention. I have therefore shown in
the drawings only so much of the apparatus
as necessary to illustrate its principle of
operation. Referring particularly to Fig. 1
it wiil be noted that two pipes 59, 60 lead
to the turret floor at its center, which pipes

" are connected by a double swivel joint with

two similar pipes shown broken o.f but to.be
understood as extending to a suitablé pump
which delivers fluid under pressure to the
pipe 59 and receives exhaust fluid from the
pipe 60. The pipe 59 connects with a passage
in the gun carriage which connects with the
bearing of a hollow gimbal arm or square
ring 61 trunnioned to oscillate on an axis
parallel with the axis of oscillation of the
gun as effected through the adjusting mecha-
nism described. . .
The so-called table 62 of the apparatus is
mounted on the arm 61 on trunnions at right
angles to the trunnions of the arm and the
fluid pressure in the pipe 59 passes through
the trunnions and through suitable passages,
to the socket of a ball joint 63 whereon the
momentum wheel 64 of the gyroscope is ro-
tatably mounted. A passage is formed in
the ball of the joint which connects with a
nozzle 65 in line with the axis of rotation of

8

the wheel and has radial branches extending
to the periphery of the wheel and there end-
ing in tangential nozzles 66, the reaction of
the discharge from which maintains the
wheel in rapid rotation.

At each corner of the table 62 a cylinder
67 is formed in each of which is fitted a pis-
ton whose rods are connected to standards 68
mounted on the floor of the turret by ball
joints in the same horizontal plane as the
joints of the gimbals. The greater portion
of the fluid from the pipe 59 is discharged
through the nozzle 65 against the under sur-
face of the table 62. At the exact center of
the surface passages in’the table to the cylin-
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ders 67 meet in a circular opening which is

divided by radial partitions nto four sector-
shaped orifices of equal area, so that when

the plane of the table is exactly parallel with-

the plane of rotation of the gyroscope wheel
each cylinder will receive the same amount
of fluid and will be maintained in that plane.
When the ship rocks and the plane of the
floor moves out of the horizontal, the table
62 will tend to move with it, but as the gyro-
scope wheel maintains its horizontal plane
the least movement of the table will take the
center of the sector-shaped orifices out of
imme with the center of the nozzle 65 so that
certain of the cylinders 69 will receive more
fluid than the others and thereby shift the

‘table until it is-again parallel with the gyro-

scope wheel. It has been found in practice
that the table of the mechanism described
when mounted on shipboard will maintain
itself within one degree of the horizontal

‘even in rough weather. :

The arm 70 of the bell-crank 57 extends
under the gun and is connected by a suitable
arm 72 attached to the gimbal ring 61 at a
point in line with the axis of the table 62.
The arm 72 is in the plane of the axis of the
gimbal ring 61, hence the movement of this
point relative to the floor of the turret will
exactly measure the angular deviation of the
floor of the turret from the horizontal about
the axis of the gimbal ring 61 and as the axis
of the gun is parallel with that of the ring,
this movement is an exact measure of the cor-
rective movement that must be given the gun
to maintain it horizontal. . '

Attached to the sleeve 44 is a bevel gear 45
in mesh with a similar gear on the end of
the shaft 46 which projects upwardly
through the gunner’s platform 47 behind the
gun carriage and has a bearing in a stand 48
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in line with the gun. A gear 49 is attached

to the end of the shaft 46 and engages a gear

50 attached to a transverse shaft 51 extend- -

ing across the top of the stand and provided

125

at each end with oppositely arranged han- . -

dles 52 for operation by. the gunner. _
A brake may if desired be applied to the

trunnion of the gimbal ring 61, said brake

being operatable from the gunner’s platform

180



by suitable means to lock the ring against
movement for a purpose hereinafter set
forth. A ’

The operation of the mechanism will now
be described. Let it be assumed that the

“pump of the hydraulic gear is-at its zero

10

position of adjustment and that movement
of the rod 87 to the right as shown in Figs.
1 and 2 from its zero position puts the hy-
draulic motor in operation in a direction to
depress the muzzle of the gun. Now, sup-

“ pose the ship rocks in a direction to move
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the muzzle of the gun upward. The steady
table will maintain its horizontal position
and will thereby cause the end of the bell-
crank 57 connected thereto to move away
from the floor of the turret, shifting the
sleeve 54 to the right and with it the nut
38 and rod 37 thereby setting the hydraulic
motor in motion in a direction to return the
gun to the horizontal. But the rotation of
the motor. shaft through the gears 43 and
shaft 42 rotates the shaft 40 and nut 38

‘which through its threaded connection with

the sleeve 54, assuming the sleeve to be held
stationary by the gunner through the hand
cranks 52, is drawn in to the sleeve 54 tend-
ing to counteract the effect of the bodily
movement of the sleeve on the rod 37. The
rate of movement of the sleeve is directly

_ proportional to the.rate of rocking move-
ment of the boat, and hence to the speed at "

which the hydraulic motor must be driven
to maintain the gun in a horizontal plane.
It is not the position of the sleeve 54 which
determines the position of the rod 37 and
consequently the speed of the motor. for as
soon as the movement of the sleeve begins

‘the hydraulic motor is set in motion and be-

gins to move the nut in _opposition to the
movement of the sleeve. If the speed of the
motor is sufficient to cause the nut to move
longitudinally of the sleeve faster than the
sleeve is moved by the bell-crank the rod 37
will be moved toward its zero position,
thereby reducing the speed of the motor
and consequently the rate of movement of
the nut until the rate exactly equals the
rate of movement of the sleeve in which
position the rod 37 will remain stationary
and the motor will be driven at a constant
speed.

In practice, however, it has been found
that the rocking movements of a ship fol-
low closely the laws of the pendulam, that
is, assuming the ship to be in a position of
maximum inclination relative to the hori-
zontal, she rocks toward the horizontal with
a - constantly increasing rate of angular
movement until the horizontal is reached
and then in the same direction away from
the horizontal with a-constantly decreasing

rate of movement until the opposite maxi-

_“mum inelination is reached. The direction

65

of movement then reverses and the ship re-

1,206,303

turns to the horizontal with -an increasing
velocity and then continues with a decreas-
ing velocity to her first mentioned position.

Throughout what may be termed the “in- .

creasing” portion of the cycle of motion the
rod 87 will be moved steadily away from
its zero position, for, as fast as the rotation
of the shaft 40 draws the nut back in the
sleeve the acceleration of the sleeve causes
it to move the nut and rod that much faster
toward its full speed position: In the “de-
creasing” portion of the cycle the opposite
movement takes place. The speed of move-
ment of the sleeve being checked, the mo-
tor continuing for a fraction of an instant
to run at its previous speed. causes the nut
to run back into the sleeve before the speed
of thée motor is checked to correspond to the
rate of movement of the sleeve.
of movement of the sleeve constantly de-
creases the nut is drawn farther and farther
back into the sleeve until when the sleeve
stops at the moment of reversing its move-
ment the nut has drawn the rod 37 back to
its zero position. The sleeve will now move
in the opposite direction but the rod will
continue to move in the same direction that
it did during the “decreasing” portion of

the cycle, for now the rate of movement of

the sleeve is increasing and consequently the
nut is moved bodily to the left faster than
it is moved to the right by being screwed out
of the sleeve by the reversed movement of
the hydraulic motor as effected by moving
the control rod from one side to the other of
its zero position. : ' .
~ By means of the handles 52 the gunner
may correct any inaccuracies in_the train-
ing of the gun as effected by the “steady
table.” By turning the hand cranks in a
direction to cause the sleeve 44 and conse-
quently the sleeve 54 to rotate in the same
direction as the nut 88 the effect of the

‘bodily movement of the sleeve will be aug-

mented to an extent proportional to the speed
of movement of the hand cranks, whereas
if the sleeve be turned in a direction op-
posite to that of the nut the effect of the
bodily movement of the sleeve is nullified to
just that extent. It is obvious also that the
entire control of the speéd gear may be
effected through the hand cranks. Should
the “steady table” be rendered inoperative
either through accident or by means of a
brake so that the sleeve 54 is held against
longitudinal movement by means of the fork
on the bell-crank, the rod 37 may be shifted
longitudinally by the rotative movement of
the sleeves 44 and 54. . Whenever the hy-
draulic motor is in motion the nut 38 is ro-
tated in a direction to cause the control rod
of the hydraulic gear to return to its zero
position so that when the sleeve 54 has no
longitudinal movement, the hydraulic. motor
is kept in motion by continuously rotating

As the rate -
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the hand cranks in the direction and at a
speed proportional to the speed desired. Tt
will of course be understood that the origi-
nal aim of the gun as well as a change of
aim from one object to another is effected
by the handles 52. -

In Figs. 1, 8, 3, 6 and 8 I have shown
my automatic control mechanism applied to
the gear for rotating the turret. Beneath
the floor' of the turret and rigidly attached
thereto is a circular rack 100.

Mounted in suitable bearings adjacent this
rack is a shaft 101 provided with a gear 102
meshing with the rack and at its lower end
with a worm wheel 103 in operative engage:
ment with a worm 104 formed on or attached
to the motor shaft 105 of a hydraulic gear 106,
similar in all respect to the gear employed
for operating the elevating gear and driven
in a similar manner by an electric motor
107. The hydraulic gear 106 is provided
with a control mechanism generally similar
10 that provided for the gear of the elevat-
ing mechanism, but is provided with a
different actuating mechanism as will now
e described. Mounted on the frame of the
ship adjacent the sleeve 54% of the control
mechanism is a guide 109 in which is slid-
ingly mounted for movement in a horizontal
plane an L-shaped bar 110 having on one of
*ts arms a fork 111 engaging pins on the
sleeve 544, its other arm belng provided with

" a rack bar 113 slidingly mounted in a suit- .

able bearing in the base of a gyroscope 114.
This gyroscope may be of any suitable con-
struction which enables it to maintain a
fixed vertical plane. As shown, it comprises
o semi-circular frame 116 in which is
mounted, for rotation on 2 vertical axis, a
rin% 117, which in turn has bearings at right
angles to its own bearing, in which is rota-

._tably supported an elliptical ring 118.

0
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80
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are in mesh-with

Brackets 119 are supported on the ring 118
ot diametrically opposite points midway be-
tween the bearings of the ring and on these
are mounted small electric motors 120 hav-
ing a common shaft on which is mounted
e gyroscope wheel 121, this shaft being at
right angles to the axis of rotation of the
ring 118,
motors 120 reaches there from any suitable
source through brushes' 122 which are in

contact with suitable rings on the shaft of’

the ring 117. Suitable conductors connect
these rings with brushes 123 mounted on the
ring 117 and in contact with rings on the
shatt of the ring 118, the motors being con-
nected by suitable conductors with the rings.

A gear 125 is rigidly attached to the spin-

dle of ring 117, and the teeth of this rack

the teeth of the rack 113.

The sleeve 54* is mounted for longitudinal

movement but held against rotary movement
by the fork 111. ;
bearing 180 ifi- which is rotatably mounted

The current for operating the.

Adjacent the sleeve is a

the shaft 404 to which the nut 38* of the
control mechanism is attached as described
in connection with the elevating mechanism.
Attached to the shaft 40* is a bevel gear 131,
which gear is driven through suitable in-
termediate gearing from a large bevel gear
182 rotatably mounted on the stationary
tubular shaft or casing 133 at the center of
the turret. The gear 182 is provided with
bevel gear teeth on its upper face which
mesh with a spur gear 185 on the end of a
chaft 136 mounted in suitable bearings un-
der the floor of the turret, and the shaft
136 is connected by suitable gearing with
a pair of control handles 138 similar to the
handles 52 and mounted on a stand 139 on
the gunner’s platform behind the stand 48.

> 4
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The operation of the turret control mecha-

nism will be obvious from the description of
the operation of the gun elevating mecha-
nism given above. When current is supplied
1o the motors 120 the gyroscope wheel 121
will be maintained in Tapid rotation and
according to.its well known laws it will
maintain itself and consequently the ring
117 in the plane in which it happens to be

85
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when the motors are set in motion, the gim- .

bal ring su%;gort for the gyroscope wheel
permitting t
Tience when the ship alters her course

ship. ’ !
moved out of its line of direc-

or is otherwise

o axis of the wheel to remain -
horizontal irrespective of the rocking of the-

95

tion the gear 125 will operate the bar 110 to -

actuate the control rod of the hydraulic gear
and turn the turret in exact opposition to
the movement of the ship. As the turret
turns the bevel gear 132 is rotated in the
same direction (it being assumed for the
moment that the shaft 136 is held -against
rotation on its own axis by the gunmner) and,
through the described connections, rotates
the shaft 40* and nut 38* in a direction to
return the control rod to zero in opposi-
tion to the longitudinal movement of the
sleeve B4~ .

1 the automatic control needs correction
the gunner can rotate his hand wheels in one
direction or the other to accelerate or retard
the gear 132 to the extent needed, and if 1t be
desired to control the turret entirely by hand
the fork 111 may be fixed against movement
in any suitable manner.

While I have shown my improved auto-
matic control mechanism applied to a hy-
draulic -variable speed gear of the type
shown and described in my prior Letters
Patent and application, it 1s by no means
limited to such use but may obviously be
applied to any gun elevating or turret con-
trolling gear susceptible of hand control.
The hydraulic gear described is however

particularly adaptable for use with my im--

roved control mechanism for the reason
that the actual work of adjusting 1s done by
the fluid pressure of the gear; hence there 1s
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no reaction or Ioad on the parts shifted by
the “steady table” or gyroscope to interfere
with their accuracy of operation.

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent is— . A

1. In a mechanism of ‘the class described,
the combination of a support, an element
movably connected to said support, power
operated means for relatively adjusting said
element and said support ‘at varying speeds

and a control mechanism for said power op-

erated means operating automatically to
cause said power operated means to maintain
an axis of said element parallel with a fixed
line irrespective of movements of said sup-
port in any direction and at varying speeds.

2. In a méchanism of the class described, -

the combination. of a support, an element
movably connected to sald support, power
operated means. for relatively adjusting said

~element and said support at var ing speeds

and a control mechanism for said power op-

~ erated means operating - automatically to
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cause said power operated means to main-

tain an axis of said element parallel to a .

fixed vertical line irrespective of movements
of a corresponding dimension of ‘said sup-
port out of said plane and at varying speeds.

3. In a mechanism of the class described,
the combination of a support, an element
movably connected to said support, power
operated means for relatively adjusting said
element and said support at varying speeds
and a control mechanism for said power op-
erated means operiting automatically to
cause said power operated means to maintain
an axis of said element in a horizontal plame

and parallel with a fixed vertical plane irie-

spective -of movements of said support in
any direction and at varying speeds.

4. In a mechanism of the class described,
the combination of a support, an element
movably mounted thereon, a power operated
means for adjusting said element relative
to said support and a control mechanism ac-
tuated by movement of said support for
causing said power operated means to ad just
said element relatively to said support at a
speed and to an extent corresponding to the
speed and extent of movement of said sup-
port. o o

5. In a mechanism of the class described,
the combination of a support, an element
movably mounted thereon, a power operated

means for adjusting said element relative to .

said support, a-control mechanism actuated
by movement of said support for causing said
power operated means to adjust said ele-
ment relatively to said support at a speed
and to an extent corresponding to the speed
and extent of movement of said support, and
means for varying the effect of said control
mechanism, ' o

6. In a mechanism of the class described,
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the combination of a support, an element
movably mounted thereon, a power operated
means for adjusting said element relative to
_said support, a control mechanism actuated
by movement of said support for causing
said power operated means to adjust said
element relative to said support at a speed
and to an extent corresponding to the speed
and extent of movement of said support, and
manually operatable means for controlling
said power operated means. ’
7. In a mechanism of the class described,
the combination of a support, an element
movably mounted thereon, a power operated
means for adjusting said element relative to
said support, a.control mechanism actuated
by movement of said support for causing
said power operated means to adjust said
element relative ‘to said support at a speed
and to an extent corresponding to the speed
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and extent of moyement of said support, and

manually operatable means for controlling
said power operated means and for varying
the effect of the movement of said support on
said ¢ontrol mechanism.

8. In a mechanism of the class described,
the combination of an element to be angu-
larly adjusted, a power operated device for
adjusting said element, said device having a
movable control member whose speed and
direction of movement determine the speed
and direction of movement of the said ele-

ment, a member carried by said support and

adapted to maintain itself in a fixed plane
Irrespective of movements of said support,
and connections between said control mem-

_ber and said last mentioned member whereby

relative movement of said support and said
last mentioned member actuates said control
member to maintain said element to be ad-
justed in a plane parallel with the plane of
said member.

9. In a power operated adjusting mecha-
nism, ‘the combination of an’ element to be
adjusted, asupport for such element, a power
operated device for adjusting said element
relatively to said support, said mechanism
embodying a variable speed reverse gear, an
automatic control means for said. gear oper-
ated by angular movement of said support
with relation toa fixed plane to cause said
gear to adjust said element relatively to said
support in an opposite direction to the direc-
tion of movement of said support and at a
corresponding speed. S

10. In a power operated adjusting mecha-
nism, the combination of an element to be ad-
justed, a support for such element, a power
operated device for adjusting said element
relatively to said support, said mechanism

embodying a variable speed reverse gear, an’

automatic control means for said gear com-
prising a movable "control member whose
speed and direction of movement determine
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the speed and direction of movement of said 280
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“element, said member being operated by an- Maxcy, have signed my name to this specifi-
gular movement of said support with rela- cation in the presence of two subscribing 10
tion to a fixed plane to cause said gear to ad- witnesses, this 20th day of July, 1912.

__just said element relatively to said support . .
in an opposite direction to the direction of CHARLES MATTHEWS MANLY.
‘movement of said support and at a corre- Witnesses:

sponding speed. _ - W. B. MorTOX,’

“In testimony ' whereof, I, CHARLES M. A. L Miier.




