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-therein to the accompanying drawing.

Jlumber in various forms, and any materiai

‘inexpensive to manufacture, durable and

‘note corresponding 'parts ‘thioughout the

.ered position, Fig. 5 is a similar view show-
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Zo all whom it may concern: -

Be it known that I, Earu .S. Keyss, a |
citizen of the United States of America, 1e-
siding at Parnassus, in the county of West-
moreland and State of Pennsylvania, have
invented certain mew and useful Improve-
ments in Manipulators, of which the follow-
ing is a specification, reference being had

This invention relates to wmanipulators,
and the objects of my invention are:—Fizrst,
te provide a manipulating device for han-
dling various kinds of work, for instanoe
metal sheets, bars or unfinished material; |

that is ordinarily manipulated or handled
by hand. Second, to provide a manipulator
that can be advantageously used in connec-
tion with rolling mill volls, planing mill
planers, and machines of varioustypes where
pieces of werk are returned to be further

lator that saves considerable time and labor,
particularly in a sheet roHing mill where
sheets in an unfinished condition are manw-
ally manipulated numerous times before be-
ing finished. Fourth, to provide a manipu-
latar consisting.of comparatively few pasts,

easy to assemble, and comparatively inex-
pensive to set.up. Fifth, to provide a ma-
ripulator that facilitates an expeditious and
econemic production of sheet, metal and
eliminates a laborious “task in cennection
with the manufacture of the same. - .
The above objects ape attained by a now
combination of mechanical elements that will

then claimed, and reference will'now bé had
to the drawings, wherein like numerals de-

several views, in which:— .
Figure 1 is a side elevation of the manip-
ulater showing the pivoted arms and grav-
ity carriers in -elevated position by dotted-
lines, Fig. 2 is a plan of a treadle actuated
mechanism; Fig. 3 is a lengitudinal sectional
view of the manipulator, showing a piece of
work supported in an elevated position, Fig.-
4 is an end view of the manipulator, show-
ing the counter-balanced supports in a low-

ing the same in an elevated position, Fig. 6
is an enlarged elevation of a portion of the
operating mechanism partly broken away

and .}l)a;rt.ly in section, Fig. 7 is a cross sec-
2]

tional view of the same, and Fig. 8 is a per-
spective view of detached arms and gravity
carriers. '

A manipulator in accordance with this in-

vention - comprises a foundation or base
frame 1, which in the present instance, is
rectangular in plan and is held in an ele-
vated position by legs 2 or other supports.
The base frame 1, as it will be heremafter
termed, has transverse braces 3 provided
with longitudinally alining uprights 4. The
upper ends of the uprights 4 are slotted or
bifurcated, as at 5 and revolubly meunted
in-the inner énds of said slots are rollers or
wheels 6. Movably mounted upon the roll-
ers or wheels 6 is'a 'longit.u'dinal' work sup-
pert 7 that is guided in its movement by tEe
side walls of the dlots 5. The work sup-
pert 7 has a plurality of platforms 8 that
are equally spaced throughout the Jength of
said work -support, said platfarms having
the upper surfaces thereof beveled, as at 10
in the «direction from which a piece’of work
is received, thereby allowing a piece of work
to easily pass onto the_‘:plat&ms of the
support. : ' '

The sides

of the base frame 1 are pmvided

with a plurality of equaly spaced. trans-

versely alining angle bearings 10, and mov-
ably mounted in sai1d bearings are transverse

.rock shafts 11 and 12. Mounted upon the

outer ends of the rock shafts 11 and 12 are

_sets of supporting arms 138, 14, 15, 16 and 17,
* be - hereinafter spocifically desoriled .and |

the arms of each set heing pivotally con-
neocted to longitudinal connecting bars 18 ar-
renged at the inner sides of said arms,
whereby all of said arms can move in uni-
sen. : -

- The outer .or upper ends of the arms are
provided with right angular bifurcsted ex-

tensions 19 protruding from the outer sides

of said arms and serving as bearings for
counter-balanced supports 20 that have the
upper ends thereof reduced, as at 21, where-
by said supports will remain in longitudi-

‘ nal alinement with the arms 13 to 17 inclu-

sive until otherwise shifted.
‘The outer sides of the arms 15 are pro-
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vided with wrist pins 22 and loosely mount-
ed upon said pins are pitmen 23 and 24, the
former being loosely mounted upon an ec-
centric wrist pin 25, carried by the outer
side of a driven wheel 26 mounted upon the
end of the shaft 27, journaled in bearings
28, carried by the bottom side of the basge
frame 1. The pitman 24 is pivotally con-
nected, as at 29 to a crank 30 mounted upon
the opposite end of the shaft 27.

The driven wheel 26 has the periphery

thereof provided with a shoulder 31 and

adapted to frictionally engage the driven

wheel 26 is a small friction wheel 32 mount-
ed upon one end of a shaft 383, journaled
in bearings 34 and 85. The bearing 34 is
slidably mounted in a housing 86 carried by
the bottom side of the base frame 1, at one
side thereof, said bearing having tongues 36*
to prevent lateral displacement, said tongues
extending into the grooves provided -there-
for in the housing 36 and the frame 1. The

- bearing 34 is retained ncrmally intermediate

25
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the ends of the housing by coiled compres- .

slon springs 34%, these springs shifting the
bearing to an intermediate position after
having been actuated: The bearing 35 has
a stem 36 rotatably mounted in the ‘oppo-

site side of the base frame, the bearings 34
and 35 permitting of the wheel 32 being"
shifled into engagement with the driven'

wheel 26. The shaft 33 has a drive wheel
37 that permits of said shaft being driven
from a suitable source of power.

Loosely connected to the shaft 33,.adja-
cent to the bearing 34 is a reach rod 38 that
extends longitudinally beneath the base
frame and is loosely connected, as at 89 to
a lever 40 pivotally mounted upon a rod 41
carried by a roll housing 49. The lever 40
enga%es the curved end of a crank 407 car-
ried by the end of a shaft 41%, journaled in

- bearings 39*. The shaft 41* is provided with
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a longitudinal treadle 38, best shown' in
Fig. 2

The‘ rock shafts 11, intermediate the ends
thereof, are provided with cranks 42 and 43,

the former being of less length than the
latter and said cranks are pivotally con-
nected together by a link 44, the end of the
link 44 being pivotally connected to the
crank 43, intermediate the ends thereof.
The upper end of the crank 43 is pivotally
connected, as at 45 to one side of the sup-
port 7 by a bar 46, whereby when the _shafIt)s
11 are rocked, the support 7 will be recipro-

cated upon the rollers: or wheels 6 in the.

upper end of the uprights.

The arms 13 to 16 inclusive are provided
with.cam members 47, said members being
positioned to be engaged ‘by the counter-
balanced supports 20 as the arms 13 to 17
are lowered, as shown in Fig: 1. The end
of the base frame 1 has cam members 48
adapted to be engaged by the-counter-bal-

1,066,627

anced supports 20 of the arms 13, said cam
members codperating with the cam members
47 and for the same purpose. '

As an instance of the use of the manipu-
lator, the base frame 1 has been illustrated
in proximity to a roll housing 49 having
revoluble rolls 50 and 51 that are operated
in opposite directions, said rolls providing a

‘pass 52 for a piece of work 53, as a sheet

of metal. Assuming that the ‘manipulator

is in the position shown-in Fig. 3, a piece

of work passes onto the platforms 8, while

the piece of work 53.is being removed frdm

the counter-balanced supports 20. -As the
piece of work 53 is removed from the sup-
ports 20 of the arms 13, said supports as-

the other " counter-balanced supports 20,
which successively assume a similar posi-
tion. ' During the time required for the piece
of work 53 to pass off of the counter-bal-
anced supports 20, another piece of work is

-sliding onto the platforms.

After the sheet of material, which is des-
ignated 53, passes off all of the:counter-
balanced supports 20, the arms 13, 14, 15, 16
and 17 are lowered by gravity and when so
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" sume a_vertical position apd this is true of’
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doing, owing to the manner in which the

arms 15 are connected to the wheel 26 and

~crank 30, that is by the pitmen 23 and 24,

the wheel 26 will be shifted to the position
shown in Fig. 1 of the drawing and spaced
from the wheel 32, as the wheel 32 is 1n an
inactive position. “When the arms 13 to 17
are lowered, the counter-balanced supports,

are carried therewith and move in the path -

of the cam members 47 and 48 whereby said
counter-balanced supports are shifted to the
position shown in Kig. 4, that is to say, to

extend below the plane of the platforms 8

95
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whereby when the said arms 13 to 17 are -
elevated, the counter-balanced supports 20 -
will engage the sheet of metal carried by the

platforms 8 and elevate the same.
weight of the sheet of metal maintains the

counter-balanced supports 20 at right angles

The.

110

with respect to the arms 13 to 17 until the
sheet of metal is pulled off. of all of said .

counter-balanced supports. The arms 13 ta -

17 are connected together whereby when the

‘arms 15 are elevated, all of the arms will:

115

move in unison. The arms 13 to 17 are ele: -~

vated when the wheel 26 moves in the direc-
tion of the arrow Fig. 1 and which in turn
shifts the shaft 27, the latter carrying the
crank 20 .therewith. When the wheel 26
moves in the direction of the arrow Fig. 1,
the pitman 23 is shifted and also the pitman
24, this will elevate the arms 13 to 17. The
wheel 26 is driven from the wheel 32 and
said wheel 32 is moved into frictional con-
tact with the wheel 26 by the operator de-
pressing the treadle 38°, which causes the
operative connection between ‘the treadle 38,
and the lever 40, to shift the lever 40, where-
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by the'reach rod 88 is moved longitudinally
in a: direction to cause the wheel 32 to fric-
tionally engage the wheel 26 and drive the
latter.” When the wheel 32 passes off the
shoulder 31, it will cause a jarring of the
treadle 88* and indicate to the operator that
the arms 13 to 17 have been raised thé neces-
sary distance and:pressure is then released
from the treadle 88*. After the sheet passes

.off the counter-balanced supports 20, the

arms 13 to 17 lower by gravity.

As theiarms 138 to 17 inclusive are lowered-

the supports 20 are shifted inwardly at
right angles to said arms by the cam mem-
hers 47 and 48, said supports 20 assuming
this position at the same time the work sup-
port starts toward the rolls. As the sup-
ports 20 are elevated they pass between plat-
forms and engaging under the piece of work,

raise the piece of work from the platforms

and carry it upwardly as the work support
moves ‘into position at the rolls to receive
another piece of work. The end of the piece
of work 53 is projected onto the uppermost

. roll and is removed from the supports 20 as

fast as another piece of work is fed onto the
shiftable work support.

From the foregoing it will be observed
that T have devised a work manipulating

device that embodies a reciprocatory work

support and that codperating with said sup-
port there are arms and supports 20 for re-
moving a piece of work from the support
and shifting the same into position to be

removed from the support 20, the supports

90 successively assuming a position that per-
mits of the arms being restored to their nor-
mal position without interfering with an-
other piece of work passing onto the sup-

port.. The means employed for restoring the

counter-balanced supports to their normal

osition are carried by the arms in the ma-
jority of instances and with the arms op-
erafing in unison, a large piece of work can
be evenly carried to a position to be removed
from the counter-balanced supports.

The manipulator eliminates the labor here-
tofore resorted to for receiving pieces of

work from the pass 52 and transferring the:

same over the uppermost. roll 51 to again be
placed in position.

It js thought that the operation and
utility of the manipulator will be apparent

without further description, and while in

the drawings there is illustrated a preferred
embodiment of the invention, it is to be un-
derstood that the structural elements are sus-
ceptible to such variations as fall within the
scope of the appended claims.

What I claim is:—

1. A manipulator comprising a base frame,
a reciprocatory work support carried by
caid frame, and counter-balanced supports
movable simultaneously with said snpport
for removing work therefrom.

2. A manipulator comprising a base frame,
a reciprocatory work support carried by
said frame, arms movable simultaneously
with said work support, and counter-bal-
anced supports carried by said arms and
adapted to remove work from said work
support.
. 3. A manipulator comprising a base frame,
a reciprocatory work support carried there-
by, and arms pivotally supported by said
base - frame - and movable simultaneounsly
with said support, counter-balanced sup-
ports’ carried %y said arms and ‘adapted to

remove a piece of work from said support,

and means carried by said frame for oper-
ating said arms and said work support.

4. A manipulator comprising a base frame,
a reciprocatory work support carried there-
by, and means carried by said base frame

‘whereby a piece of work can be elevated

from said work support to permit of said
work support receiving another piece of
work.

5. A manipulator comprising a base frame,
a reciprocatory work support carried there-
by, and gravity carriers movable simultane-
ous with said work support for removing a
piece of work from said support and shift-
mg the same into position to be removed
from said counter-balanced supports.

an
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6. A manipulator comprising a reciproca- -

tory work support, arms movable simultane:
ously with said work support, and counter-
balanced supports carried by said arms and
adapted to remove a piece of work from
said support and shift the same into posi-
tion to be removed from said counter-bal-
anced supports.

7. A manipulator comprising a base
frame, a reciprocatory work support carried
thereby, counterbalanced supports movable
with said work support and adapted to re-
move a piece of work therefrom and shift
said piece of work to an elevated position to
be removed from said counter-balanced sup-
ports, and means for restoring said counter-
balanced supports to a normal position to
again remove a piece of werk.

8. A mantpulator comprising a work sup-
port, arms movable relatively to said sup-
port, and counter-balanced supports pivot:
ally supported by the ends of said arms and
adapted to be positioned to remove pieces
of work from said support.

9. A manipulator comprising a base
frame, a work support carried thereby, piv-
oted arms carried by said frame, counter-
balanced supports movable with said arms,
and means for maintaining said counter-
balanced supports at right angles to said
arms whereby a piece of work can be re-
moved from said support.

10. A manipulator comprising a base
frame, a work support carried thereby, piv-
oted arms carried by said frame, counter-
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balanced supports movable with said arms,
means for maintaining said counter - bal-
anced supports at right angles te said arms
whereby a piece of work can be removed
from said support, and means supported by
said frame for operating said arms.

11. A manipulator comprising a work
support, counter-balanced supports held in
position relatively to said support to remove
a piece of work tgerefrom, means for elevat-
ing said counter-balanced supports to re-
move a piece of work from said -support,
and shift said piece of work to bé removed
from said counter-balanced supports, said
counter-balanced supports successively as-
suming a position whereby said counter-
balanced supports can be restored to a nor-
mal position.

12. A manipulator for work in.connec-

tions with rolls, comprising a reciprocatory

work support movable to and from said
rolls, and gravity arms movable simultane-
ously with said work support for removing
Worlz therefrom and shifting the work over
said rolls, o

13. A manipulator for pieees of work op-
erated upon by rolls, comprising a recipro-

. catory work support movable to and from
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the pass of said rolls, pivoted arms movable
with said work support, and means carried
by said arms for removing a—piece of work
from said support and shifting the same to
the top of said rolls.

14. A manipulator for pieced of work op-
erated upon by rolls, comprising a work sup-
port, pivoted arms adjacent to said support,
and counter-balanced supports movable with
said arms and adapted to remove a piece of
work from said support and shift the same
over the top of said rolls, said counter-bal-
anced supports assuming a position to pro-
vide clearance for said supports as said arms
assume a normal position.

15. A manipulator for pieces of work op-
erated upon by rolls, comprising a work sup-
port, pivoted arms adjacent to said support,
carriers movable with said arms and adapt-
ed to remove a piece of work from said sup-
port and shift the same over the top of said
rolls, said carriers assuming a position to
provide clearance for said supports as said
arms assume a normal position, and means
in connection with said arms for shifting
said carriers into position to remove another
piece of work from said supports.

16. A manipulator for pieces of work op-
erated upon by rolls, comprising a recipro-
catory work support movable to and from
said rolls, counter-balanced supports held at
right angles to said support and movable
relatively to said support whereby a piece
of work can be removed from said support
and shifted over said rolls, said counter-bal-
anced supports assuming a position to pro-
vide clearance for said support as said coun-

1,068,627

ter-balanced supports are restored to normal
position, and means impinged by said coun-
ter-balanced supports to position said coun-
ter-balanced supports at right angles to said
support.

17. A manipulator for pieces of work op-
erated upon by rolls, comprising a base
frame, a work support carried thereby, arms
movably supported by said frame and mov-
able relatively to said work support, means
carried by said arms and held at right an-
%les thereto for removing a piece of work

rom said support as said arms are elevated,
said means assuming a position to provide
clearance for said work support as said arms
are restored to normal position, and means
for restoring the first mentioned means to
normal position.

18. A manipulator for pieces of work op-
erated upon by rolls, comprising a base
frame, a movable work support carried
thereby, sets of arms movable in unison with
said work support, counter-balanced sup-
ports carried by said arms at right angles to
said work support and adapted to remove
a piece of work from said support as said
arms are elevated, said counter-balanced
supports assuming a position when relieved
of said piece of work to provide clearance
for said work support as said arms are re-
stored to normal position, and means im-
pinged by said counter-balanced supports
for restoring said counter-balanced supports
to normal position.

19. A manipulator for pieces of work op-
erated upon by rolls, comprising a base
frame, a movable work support carried
thereby, sets of arms movable in unison with
said work support, counter-balanced sup-
ports carried by said arms at right angles to
said work support and adapted to remove
a piece of work from said support as said
arms are elevated, said counter-balanced
supports assuming a position when relieved
of said piece of work to provide clearance
for said work support as said arms are re-
stored to normal position, means impinged
by said counter-balanced supports for re-
storing said counter - balanced supports to
normal position, and means carried by said
base frame whereby said support and said
arms can be moved.

20. A manipulator for pieces of work op-
erated upon by rolls, comprising a base
frame, a movable work support adapted to
receive work from said rolls, sets of arms
movable simultaneously with said work sup-
port, counter-balanced supports carried by
said arms and held at right angles thereto
to engage under a piece of work carried by
said support and shift said piece of work
from said rolls, said counter-balanced sup-
ports successively assuming a position to
provide clearance for said work support as

said arms are restored to normal position,
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and means -carried by said arms and im-
pinged by said counter-balanced supports
for positioning said counter - balanged sup-
ports at right angles to said arms.

91. A manipulator for pieces of work op-
erated upon by rolls, comprising a base
frame, a movable work support adapted to
receive work from said rolls, sets of arms
movable simultaneous with said work sup-
port, counter-balanced supports carried by
said arms and held at right angles thereto
to engage under a piece of work carried by
said support and shift said piece of work
over said rolls, said counter-balanced sup-
ports successively assuming a position to

provide clearance for said work support as
said arms are restored to normal position,
means carried -by said arms and impinged
by said counter-balanced supports for posi-
tioning said counter-balanced supports at
\ right angles to said arms, and means car-
| ried by said frame whereby said arms and
said support can be moved.
In testimony whereof I affix my signature
in the prescnce of two witnesses.

EARL S. KEYES.
Witnesses:

J. P. APPLEMAN,
Max H. SrorovITZ.
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