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: 1

This invention relates to elevators for raising
and/or lowering workpieces relatively to the
working level of a machine in which the work-
bieces are processed; for example, stacks of paper
to the table-of a die or -cutting press.

In presses of this character it has been the
practice to load a stack of paper sheets upon a
low platferm truck and to wheel the loaded truck
inte a position adjacent the press. The operator
of the press would then remove sbacks of the
sheets and lift them to the cutting table. Such
sheets are usually of velatively large area and
the sheets to be lifted ars heavy and -difficult
to handle with the result that the operator be-
comes fatigued or he may strain or even injure
himself. .

Therefore, the principal objects of the pres-
ent invention are to provide an elevator for this
purpose that is of simple, inexpensive construc-
tion that may be operated with a small inex-
pensive motor so that when the operator takes
off ore-lift of paper the elevator automatically
raises the next lift to the proper height.

Other objects of the invention are to provide
an elevator with an automatic control for auto-
matically stopping the elevator when the stacks
of sheets or other workpieces reach the desired
level; and to provide for adjustment of the auto-
matic control to maintain a proper level or height
of the stack for the convenience of the indi-
vidual operator. of the machine, that is, if a tall
opsrator is working with the aid of the elevator,
the control would he set to stop the lift at a
higher point than for a shorter operator.

In ‘accomplishing these and other objects of
the invention hereinafter pointed out, I have
provided improved structure, the preferred form
of which is-illustrated in the accompanying draw-
ings wherein:

Fig. 1 is a perspective view of an elevator con-
structed in accordance with the present inven-
tion -and which is adapted for raising workpieces
such as stacks of paper to a convenient level
relative to a machine in which the paper is to
be processed.

Fig. 2 is a side elevational view.

Fig. 3 is an end elevational view.

Pig. 4 is a wiring diagram of one type of e]ec-
tric eircuit that may be employed in the elevator.

Fig. 5 is o fragmentary cross section through
one side of the frame particularly illustrating the
rollers for guiding the lifts of the elevator.

Fig. 6 is a detail section showing the anchor-
age for the fixed ends of the elevating cables.

Fig. 7 is a view of the cam of the automatic
level contro! switch for controlling the level of a
lifting type of elevator.

Fig. 8 i5s a view of the cam for the level con-
trol switeh for a lowering type of elevator.

Referring more in detail to the drawings:
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i des1gnateb ‘an elevator constructed in ac-
cordance with the present invention and which
may 1nc1ude a gauntry-shaped frame having lat-
erally spaced uprlghts 2 and 3 connected at their
upper ends by a cross member 4. The uprights
2 and 3 each include an angle-shaped base mem-
ber 5 having vertical flanges 6 to which are at-
fached spaced channels T and 8 comprising the
uprights. The channels T and 8 are arranged
with the side flanges 9-and 10 in facing relation
to cooperate with the web portions i and 12
of the channels in forming vertical ways 13 for
pairs of wheels (4 and 15 of travelers of car-
riages 16 and 17 that are adapted to move up
and down the ways of the respeetive uprights as
later described. The channels are supported in
upright position by braces 8 and 18 having the
lower ends fixed to the ends of the flanges 6 and
their upper ends ‘fixed to cross members 28 that
tie the channels in spaced relation as shown in
Flg 1. The cross member 4 includes spaced angle
members 24 and 22. The angles are arranged so
that one -of their flanges turns downwardly for
attachment to the webs {1 and 12 of the upright
channels, and the ofher flanges 23 thereof turn
outwardly -for mounting the lifting machinery
later to be déscribed. The connections of the
angle members with the channels are further
remforeed by gusset plates or corner braces to
prov*de operating rlgldlty without anchoring .of
the base angles 8. However, small screws may
be used t0-secure the base angles to the floor to
prevent Skldang of the machine .out of position.

. The travelers or carriages 16 and 17 include
eiongated ‘body members 25 adapted to move in
the spaces between the channels of the uprights
and which carry cross shafts 26 and 2T adja- -
cent the upper and lower ends for mounting
wheels 14 and (5 that roll in the ways when
the travelers are raised and lowered as later de-
scribed. Fized te the lower ends of each mem-
ber 25 are transverse angles 28 having vertical
flanges 29 -and horizontal flanges 30 which con-
stitute shelves or lifts for carrying the work-
p1eces to, be raised as later described.

Fixed to the upper end of each upright are
brackets 81 and 32 having bearings 33 and 34
respectively for journalling the ends of a cross
shaft 35. Fixed to the cross shaft over the top
of the uprights 2 and 3 are winding drums. 36
and 37 carrying cables 38 and 39 presently de-
scribed. Pivotally connected with the upper ends
of the travelers by means of straps.40 are grooved
pulleys 41 and cooperating therewith below the
respective winding drums are stationary pulleys
42 rotatably mounted en pins 43 having the ends
journalled in plates 44 . connecting the flanges of
the upright channels. The cables have their free
ends provided with eyes 45 that are mounted on
the cross pins 43 on which the statlonary pulleys
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' rotate and the cables extend downwardly in the
ways and are reeved in the grooves of the trav-
eling pulleys from where they. extend upwardly:
and the upper ends are attached to the winding
drums.

The cables are of a length so that when they
are substantially unwound from : the winding

- drums the travelers are in their lowermost posi-

! tion with the horizontal flanges 30 of the angle - ‘

' members 28 substantially resting upon the floor.
The shaft 35 is rotated to wind the cables 38 and
-39 on the drums 3§ and 37 and effect raising of

. the travelers 16 and {7 by means of a reduction

mechanism including a-worm gear 47 fixed to &
projecting end of the shaft 35 which meshes
with a worm 48 that is carried in a housing 49

10

15

that is attached to the upper end of the upright ‘

2. The worm 48 is mounted on a shaft 58 hav-
' ing one end projecting laterally from the upright
: 2 to mount a relatively large diameter driven pul-
ley 51 having its periphery provided with a groove
' 52 for receiving an endless belt 53 operating over
a relatively small driving pulley 54 carried on
the armature shaft 55 of a motor 56. The motor
56 is mounted on a suitable base 57 that is car-
ried by the horizontal flanges 23 of the angles
21 and 22 previously described.
‘When the elevator is lifting, the thrust of the
worm 48 on the worm gear 47 is toward the frame

and against the bearing 34 so that the thrust does

not tend to throw the frame out of alignment.
The combination ‘of the small and large pul-
' leys together with the worm and worm gearing
permits the use of a relativély inexpensive frac-
tional horsepower motor for operating the ele-
: vator since the reduction in ‘speed is sufficient
to. rotate the ‘winding drums at speeds suitable
to provide the desired movement of the lifts.
With the construction thus far described, ‘it
! is obvious that energization of the motor will op-
erate the worm gear through the pulleys 51 and
54 by means of the endless belt 53 so that the
worm turns at a cohsmlerable lower speed than
the armature shaft 55 of the motor 56. The
worm ‘48 meshing with the worm gear 47 turns
the drum shaft 35 at a substantially reduced
. speed so as to wind the cables 38 and 39 on the
“drums or to pay the cables from the drums when
- raising and lowering the liffs.
' drums and method of reeving the cables provide
" for' lifting relatively ‘heavy loads; for example,
" loads of more than one ton with a fractional
: horsepower motor,
In order to provide for automatic operation of
the motor to limit the upper and lower travel of
‘ the carriages or travelers and to provide for au-
| tomatically stopping the 1ift at any intermediate
positions, the elevator is eqmpped with an upper
| limit or safety switch 58 depending from the
cross member 4, upper and lower control switches
59 and €0 attached to the upright 2, and an in-
- erement stop or level control sw1tch 62 adjust-
. ably attached to one of the upright members
. of the frame at the level desired by the operator
- of the machine (not shown) with which the ele-
vator is to be assocmted The motor 1s also con-
trolled by ‘a manually operated reversing switch
" 63 that, is preferably attached to the frame in
, convenient reach of the operator.” The switches
. 58 and 60 have rollers 64 and 65 that are respec-
tively actuated responsivé to contact by spring
' leaf actuators 66 and 67 located on vertical flange
of the angle 28 at that side of the machine (see
' Fig. 2). The actuators thus move with the ele-
! vator earriage so that when the elevator car-
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riages are in their lowermost position the actu-
ator 671 will engage the roller 66 of the lower
Switch 60 and when the elevator carriages are
in their upper position the actuator 66 engages
the roller 64 of the switch 59 to open circuit to

* the motor at predetermined upper and lower lim-

its of the carriages.
The level control or 1ncrement switch 62 has an

" actuating roller 63 which engages a cam 69 that

is oscillatably mounted on the stud 70 projecting
laterally from the upright 2 at a point above the
upper limit switch. Connected with the ecam is
an actuating arm Tl that projects over the stack
‘of sheets as shown in Fig. 2. When the arm Ti
is in down position as shown in Fig. 2, the roller
68 ‘erigages a dwell 72 in the cam so that’ the lev-
éling switch is in closed position but as the stack
is raised the arm swings upwardly to move a lobe
13 of the cam into contact with the roller to open
the switch and stop ‘movement of the stack as
later described.

The motor 56 is connected with current sup-
ply conductors 74 and 14’ in which is interposed
a main switch 75 that is operated by the switches
previously described, by means of a solenocid 76
that is connected in circuit with the current sup-
ply conductors 74 and T4” by conductors 17 and
17, The conductor 171 connects the switches 89,
60 and 68 in series and circuit is completed by
connecting the conductor 77" with the conduc-
tor 74’. Thus, when the switches 58, 59, 60 and
62 are closed, current is flowing through the sole-
noid 76 to hold the main switch 15 closed to ef-
fect operation of the motor 58, however, when
any one of the switches 58, 59, 60 or 62 is open,
circuit is interrupted to the solenoid 76 and the
main switch 75 opens to stop operation of the
motor. )

" The manusally operated reversing switch 63 is
connected by suitable conductors 78 and 18 with
the'ma.in' circuit supply wires and the field wind-
ings 19 of the motor to effect reversal of the mo-
tor 56.. The reversal switch 63 may also in-
clude contacts to control the current flow to the
switches 58, 60 and 58. When one of the con-
trol sw1tches is open and the reversing switch has
been actuated to operate the motor in the desired
direction, the solenoid 76 is initially actuated by
a push button switch 80 that is connected with
the conductors 777 and 1T by conductors 81 and
81’ to establish direct flow of current through the

-solenoid 76 and effect closure of the main switch

15.. 'The cam 69 also has a dwell 82 to permit
closure of the level switch when the arm T is
raised to an out of the way position. When the
elevator is used for lowering the work a cam 83
as'shown in Fig. 8 is substituted for the cam 69.
“In 1using the elevator constructed and assem-
bled as described, and assuming that the car-
riages are in their lowermost position with the
inturned flanges 30 of the angles 28 resting on
the floor, a platform 84 is placed on the truck or
dolly (not shown) to carry a stack of sheets 85
and are transported to the elevator where the
truck is moved between the lifts. The platform
84 has depending foot portions 86 that are spaced
apart ‘so that they pass. over the flanges 30 of
the lifts to be supported thereby when the motor
is actuated to raise the carriages and lift the
platform from the truck. When the elevator is
in ‘its lowermost position the actuator 87 is en-
gaging the roller 65 of the switch 60. 'The motor,
however, may be started by positioning the re-
versing switch 63 and closing the push button
switeh-80. Closing of the push button switch 80
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establishes-a flow of-ecurrent-through the solenoid
76 of -the main switch 18 so that the main switch
is-closed and current is supplied to the motor 56.
As:soon as the actuator 6T leaveg the roller 65, the
switch+60.closes to complete and hold the cirenit
throughthe solenoeid. If the: increment step: or
leveling -switch +62 :is used, the platform will be
raised wuntil the fop :sheet strikes the actuating
arm 1 of the:cam :69 and the switch opens the
eircuit to the solenoid *16 and permits opening of
the main switech 15. “The uppermost sheets are
then:in position to'be -conveniently removed from
the elevator and :slid onto the work table -of ‘the
press or -other machine whereupon the “switch
arm T .drops to again:close ‘the circuit :to the
motor and the platform 84 is raised until it is
again stopped by the:stack of sheets engaging the
arm 11. The operations are thus continued until
all of the sheets have been removed or until the
actuator §6.engages the roller-64.of the:switch 59
which:stops upward movement-of the elevator.

Should the step switch .62 not be used and an
exceptional *high stack :of sheets applied in the
elevator, the motor-will be:automatically -stopped
by contact of the uppermost sheet with the upper
limit switch 58, which stops the :moter and pre-
vents injury to ‘any of the operatmg mechamsm
of the elevator.

“When the platform is in its uppermost posi-
tion .and the sheets have been removed there-
from, the platform is lowered by positioning ‘the
reversing switch ‘83 and closing the push button
switch 898 -which effects closingof the main switch
to operate the motor in the-direction to lower the
platform. When the carriages:have reached their
lowermost position the actuator 61 engages the
roller £5:to:effect opening of the:solencid circuit:
The platform:may then be removed from the rails
for reloading with another stack of sheets.

1% is t0-be noted in lifting heavy loads and the
use of ‘wider ‘platforms does not:greatly increase
the stress upon the angle members of the car-
riages since the:supports for the platforms rare
close to the vertical -fianges of ‘the angle mem-
bers. - Lighter and narrower platforms result in

inereasing the spacing ‘between the points of-

support and the vertical flanges but the lighter
loads -make compensation.and the stress curve is
substantially flat. ‘This-isalso true of the stresses
in the imain .channel members -of the frame.
-From -the foregeing it is obvious :that I have
provided -an <levator -which .is:of simple :and in-
expensive construction and which may be:readily

adjusted to position:a stack of sheets relative to -

the work table of a machine so that the operator
may remove 2 predetermined number of ‘the
sheets onto the Worlx table wlth a, mmnnum -of
lifting effort.

“What I claim and desme to secure by Letters
Patentis:
1. An elevator of the character :described in-
cluding a frame, lifting means:mounted for ver-
tical movement on the frame for elevating-a
stack of workpieces, winding drums rotatably
mounted on the frame, cables operable on the
winding drums and connected with the lifting
means, a metor, a speed reduction -driving mech-
anism connecting the motor with the winding
drums, an electric ecircuit connected with the
motor for supplying current to the motor, a re-
versing -switch connected in the circuit for re-
versmg ‘rotation -of the motor to effect alternate
raising and lowering -of the hftmg means, limit
switches in said circuit to limit the up and -down
movement of the lifting means, means movable
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6
with the lifting means for actuating :the Jimit
switches, and an increment .stop :and leveling
switch in said -cireuit .for stopping :the lifting
means at increments intermediate the stops by
said lHimit switches.

~2. An -elevator -of the: character descmbed in-
cluding -a -frame:provided with spaced uprights,
lifts mounted for vertical movement :on the up-
rights and adapted for carrying a stack of work-
pieces ‘to be -elevated, a -cross :shaft :rotatably
mounted on:the frame at the upper ends-of the
uprights, winding drums on the shaft, cablesop-
erable on the winding drums and:connected with
the 1lifts, -a :motor, -a :speed reduction driving
mechanism :connecting the :motor ‘with -said
shafts, an electric-circuit connected with:the:mo-
tor for supplying current to the motor, a revers-
ing switch c¢onnected in the circuit for reversing
rotation ‘of the motor to effect alternate raising
and lowering -of the lifts, limit switches in:said
eircuit to limit the-upiand dewn:movement. of the
lifts, and means movable with one of the lifts for
actuatmg ‘the limit:switches.

. ‘An:elevator :of the ¢haracter :deseribed :in-
cluding a frame provided ‘with spaced uprights,
lifts mounted for vertical movement. on -the up-
rights and adapled for:carrying a stack of work-
pieces o be -elevated, a  cross :shaft roetatably
mounted on the frame at the upper ends of the
uprights, winding drums on ‘the shaft, cables op-
erable on the winding «drums and connected with
the lifts, . a motor, a worm gear-:on:the shaft, a
worm-meshing with the worm gear,a-pulleycon-
nected with the worm, a pulley on the motor, a
belt operating overdhe pulleys, an-electric-circuit
connected with the motor for supplying -current
to the motor, a reversing switch connected in the
circuit ‘for reversing rotation of the motor to
effect alternate raising and lowering.of the lifts,
limit switches-in said circuit to dimit the up-and
down movement of the lifts, and means movable
with -one -of the lifts for actuating the. li-mit
switches. :

4. An -elevator of the character described .in-
cluding ‘a ‘gauntry-shaped frame provided with
spaced uprights, carriages mounted for vertical
movement on the uprights, -lifting rails on the
carriages and adapfed for carrying stacks . of
workpieces to 'be -elevated, .a -cross shaft -rotat-
ably mounted -on the frame on the upper eads
of the uprights, -winding drums on' the shaft,
cables operable.on the winding drums and icon~
nected with the carriages, a ‘motor, a speed re-
duction driving mechanism :connecting the motor
with said:shaft, an-etectric cireuit -connected with
the motor for supplying current to the motor, a
reversing switch connected in the eircuit for re~
versing rotation -of ‘the motor fo:effect alternate
ragising and lowering :of the carriages, limit
switches in-said circuit to:limit the up-and -down
movement- of -the carriages, means movable with
one of the carriages for actuating ‘the limit
switches, and an increment switch in said circuit
having an actuator -engageable with the work-
pieces to stop the mwotor intermediate the stops
effected by the limit.switehes.

5. An elevator of the character descmbed in-

cluding a frame provided with spaeed ‘uprights
having wvertical ways, carriages mounted in said
ways and -adapted for wcarrying workpieces to be
elevated, a cross shaft rotatably mounted on the
frame on the upper ends of ‘the uprights, Wmdlng
drums on the shaft, pulleys on the carriages, pul-
leys mounted at the upper -ends of the uprights,
cables having ends anchored adjacent said last-
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named pulleys-and-reeved ‘over said pulleys with
opposite ends attached to the winding drums, &

motor on the frame, a speed reduction driving :

mechanism connecting the motor with the. cross
shaft, an electric circuit connected with the mo-
- tor for supplying current to the motor, a reverse
switch connected with the motor to effect raising
. and lowering of the carriages in said ways, limit
switches in said ecircuit to limit up and down
movement of the carriages, and means movable
with one of the carrlages for actuating the hmlt
switches.
‘ 6. An elevator of the character described in-

cluding a frame provided: with' spaced uprights
. having vertical ways, carriages mounted in said
. ways and adapted for carrying workpieces to be
. elevated, a ‘cross shaft rotatably mounted on the
. frame on the upper ends of the uprights, wind-
' ing drums on the shaft, pulleys on the carriages,
. pulleys mounted at the upper ends of the up-
. rights, cables having ends anchored adjacent
' said last-named pulleys and reeved over said pul-
leys with their opposite ends attached to the
© winding drums, a motor on the frame, speed
reduction driving mechanism connecting the mo-
tor with the shaft, an electric circuit connected
. with the motor for supplying current to the mo-
tor, a reverse switch connected with the motor
. to effect raising and lowering of the carriages in
said ways, limit switches in said circuit to limit
. up and down movement of the carriages, means
movable with one of the carriages for actuating
the limit switches, and an increment switch in
said circuit having an actuator engageable with
the workpieces' to stop the motor intermediate
the stops effected by the limit switches.

7. An elevator of the character described in-
! cluding a frame provided: with spaced uprights

' having vertical ways, carriages mounted in said.

ways and adapted for carrying workpieces to be
. elevated, a shaft rotatably mounted on the frame
S at the upper ends of the uprights, winding drums
. on the shaft, pulleys on the carriages, pulleys
mounted at the upper ends of the uprights,
* cables having ends anchored adjacent said last-
. named pulley and reeved over said pulleys with
‘ thelr opposite ends attached to the winding
i drums, a motor on the frame, speed reduction

‘driving mechanism connecting the motor with

the shaft, and means for controlling the motor.
‘. 8.'An elevator of the character described in-
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cluding a frame provided with spaced uprights

having vertical ways, carriages mounted in said
' ways and adapted for carrying workpieces to be
elevated, a cross shaft rotatably mounted on the
‘ frame at the upper ends of the uprights, wind-
. ing drums on the shaft, cables operable on the
winding drums and connected with the carriages,

55

© p worm gear on the shaft, a worm carried by the

frame and meshing with the worm gear, g mo-
tor on the frame, a pulley and belt connection

60

between the motor and the worm for driving the -

- worm at a reduced speed with respect to the
. motor, an electric eircuit for supplying. current
. to the motor, and means in said circuit auto-
. matically operable by one of the carriages for
stopping operation of the motor in different posi-
. tions of the carriages.

9. An elevator of the character described in-
- cluding a frame, lifting means mounted for ver-
- tical movement on the frame, means including
. an electrical motor for actuating the lifting mem-
. bers to elevate a stack of workpieces, an electric
¢ eircuit connected with the motor for supplying

65

70
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current to the motor, a reversing switch con-
nected in the circuit for reversing rotation of the
motor to effect alternate raising and lowering of
the lifting means, limit switches on said frame
and connected in said circuit to limit the up
and down movement of the lifting means, and
limit switch actuators movable with one of the
lifting means for actuating the limit switches.

10. An elevator of the character described in-
cluding a frame, lifting means mounted for ver-~
tical movement on the frame, means including
an electrical motor for actuating the lifting means
to elevate a stack of workpieces, an electric. cir-
cuit connected with the motor for supplying
current to the motor, a reversing switch con-
nected in the circuit for reversing rotation of
the motor to effect alternate raising and low-
ering of the lifting means, limit switches on said
frame and connected in said circuit to limit the
up and down movement of the lifting means,
means movable with one of the lifting means
for actuating the limit switches, and an incre-
ment stop and leveling switch on the frame and
connected in said circuit for stopping the lifting
means at increments 1ntermed1ate the stops by
said limit switches.

11. An elevator of the character described in-
cluding a frame, lifting means mounted for ver-
tical movement on the frame, means -includ-
ing an electrical motor for actuating the lifting
means to elevate g stack of workpieces, an elec~
tric circuit connected with the motor for supply-
ing eurrent to the motor, a reversing switch con~
nected in the circuit for reversing rotation of
the motor to effect alternate raising and lower-
ing of the lifting means, limit switches on said
frame and connected in said circuit to limit the
up and down movement of the lifting - means,
means movable with one of the lifting means for
actuating the limit switches, an increment stop
and leveling switch on the frame and connected
in said ecircuit, a cam oscillatably supported on
said frame for actuating said stop switeh, and an
arm connected with the cam and projecting into
the path of the workpieces for moving the cam to
effect stopping of the lifting means at increments
intermediate the stops by said limit switches.

12, An elevator of the character described in-
cluding a frame provided with spaced uprights
having vertical ways, carriages mounted in said
ways and adapted for caarrying workpieces to
be' elevated, a shaft rotatably mounted on the
frame at the upper ends of the uprights, wind-
ing drums on the shaft, pulleys on the carriages,
pulleys mounted at the upper ends of the up-
rights, eables having ends anchored adjacent said
last-named pulley- and reeved over said pulleys
with their opposite ends attached to the winding
drums, a motor on: the frame, speed reduction
driving mechanism ‘connecting the motor with
the shaft, and means responsive to predetermined
movements of the carriages for controllmg the
motor:

ROSS E. SKOW.
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