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UNITED STATES

1,970,749

PATENT OFFICE

1,970,749
GLASS HANDLING APPARATUS

Herman S, Heichert, Pittsburgh, Pa., assignor to
Pittsburgh Plate Glass Company, a corporation

of Pennsylvania

Application June 5, 1933, Serial No, 674,329

3 Claims.

The invention relates to an improved appara-
tus for turning sheets of glass upside down as
8 step incident to the movement of the glass
from one point to another, as for instance in the

6 movement of the sheets from the leer to the
tables on which they are placed for grinding
and polishing. The objects of the invention are
the provision of a turn-over device, which oper-
ates automatically, which will not break the

10 glass, which has a large capacity, which oper~
ates without the use of reversing devices and
which is’of relatively simple construction. One
embodiment of the invention is illustrated in the
accompanying drawings, wherein:

15 Figure 1 is a plan view. Fig. 2 is a section
on the line II—II of Fig. 1. Fig. 3 is a partial
view on the line II—IT of Fig. 1 on an enlarged
scale. Fig. 4 is an elevation. Tigs. 5, 6§ and
7 are detail views of the turn-over device on

20 an enlarged scale, Fig. 5 being a side elevation,
Fig. 6 a front elevation, and Fig. 7 a plan view,
and Fig. 8 is a wiring diagram.

Referring to the drawings, 1 and 2 are roller
conveyors extending at right angles to each other

26 and 3 is the turn-over device mounted on the
axle 4 and comprising in the present instance
a double U-frame. In starting position, the U-
frame lies in horizontal position so that a sheet
of glass may be run into it from the conveyor 1.

30 After the sheet is run into the right hand end of

" the turn-over device (Fig. 2), such device is ro-
tated through 180 degrees, thus turning the sheet
upside down and bringing it into position on the
conveyor 2. This movement brings the other

86 side of the turn-over device in position to receive
another sheet. The number of U-frames in this
particular case is two, but any number may be
used. depending upon requirements.

The axle 4 which carries the turn-over device

40 is mounted in suitable bearings 5, 5 and pro-
vided with a pinion 6. This pinion 6 is driven
from an electric motor 7 through the interme-
diary of reduction gearing in the casing 8 and
the spur gear 9 which engages the gear 6. The

45 shaft 4 is also provided with a gear 10 engag-

ing a gear 11 carried by the shaft of the switch
drum 12. Such switch drum controls the move-
ments of the turn-over device 3 as later de-
scribed. The shaft of the motor 7 is also pro-

56 vided with a magnetic brake 13 which comes

into play automatically under the control of the
switch drum when the turn-over device ap-
proaches horizontal position and also when it
passes through iis verfical position, at which
55 time the glass shifts from one side of the turn-

(Cl. 198—33)

over frame to the other. The slowing down of
the motor prevents too violent a shift which
might cause breakage at this time, particularly
with very large, heavy sheets.

The conveyor 1 consists of a plurality of shafts 60
14 mounted in a suitable framework and each
provided with a plurality of rollers 15, prefer-
ably provided with rubber tires. The shafts 14
are provided with sprockets at their ends over
which pass the chains 16 having suitable take- 85
up devices 17 and being driven from a motor
which is not shown. The shafts 14 are rotated
so that the plates 18 as they come from the leer
are carried in the direction of the arrow (Fig.

1) to the end of the conveyor between the frames 70
of the U-shaped turn-over device 3, which at
this time occupies a horizontal position. Each

of the frames of the turn-over device is made
up of a plurality of spaced arms 19 preferably
in the form of channels (Fig. 7) and secured 75
together at their inner ends by means of hubs

20 and the shaft 4. These frame members are

so spaced that when the device is in horizontal
position, the arms 19 lie between the sets of
rollers 15. When the frame is in receiving po-
sition, as indicated in Fig. 8, these rollers are
out of contact with the glass sheet 18 which
at this time rests upon the rolls 15 of the con-
veyor 1. :

In order to stop the movement of the sheet gg
when it reaches the end of the conveyor 1, -the
stop 22 (Fig. 4) is provided, preferably in the
form of a board mounted on a series of brackets
23 secured to the floor. Just before the sheet of
glass reaches the end of the conveyor 1, its edge
strikes the roller of a switch 24 which controls
the starting of the motor 7, so that at this time
the motor comes into play to swing the turn-
over device upward and thus lift the glass sheet
from the rolls 15 of the conveyor 1. At this time
the sheet rests upon one of the sets of rollers 21
carried by the arms 19. The turh-over frame
is also provided with a transverse device for sup-
porting the sheet ai its lower edge when the
turn-over frame approaches vertical position. 100
This device comprises an I-beam 25 of small
cross section carrying upon its upper side a
grooved block 26 of wood (Rigs. 5 and 8). This
I-beam is supported by means of the rods 27
‘pivoted at their outer ends 28 to the arms 19. 105
As the turn-over frame approaches vertical posi-
tion, the glass plate slides down against the block
26 and when the frame passes vertical position
this block with the sheet of glass carried thereby
swings laterally so thai the sheet is engaged by 118
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the rollers 21 on the arms of the turn-over de-
vice, opposing the arms on which the sheet has
been supported. This arrangement lessens the
shock of shifting the glass from one set of arms
to the other, the rollers also being provided with
rubber tires in order  to reduce the shock. To
further minimize the impact incident to the shift
of the glass at vertical position, the motor 7 is
slowed down as the turn-over frame swings
through the arc marked A of Fig. 2, at which
time the frame approaches and passes through
vertical position. This is accomplished from the
switech drum 12 which controls the speed of the
motor and the application of the magnetic brake.

The conveyor 2 to which the turn-over device
delivers consists of a series of sets of rollers 29,

. each of which sets is driven from a chain 30

passing around a sprocket on the shaft 31. The
shaft 31 is provided at its end with a sprocket
and is driven from a chain 32 passing around
sprockets on the ends of the rollers 33. The
chain 32 is driven from a motor, which is not
shown. The series of sets of rollers are spaced
apart in the same way as the rollers on the
conveyor 1 so that the arms of the turn-over
member can pass down between them when the
turn-over device is swung to delivery position
lying in a horizontal plane. When the turn-over
device swings to this position, the rollers 29 en-
gage the glass sheet and lift it from the rollers
21 of the turn-over frame so that the glass is
carried to the left (Fig. 1). As soon as the turn-
over device arrives at horizontal position, the
cam 34 carried thereby engages a limit switch
35 moving such switch so as to interrupt the
The contact
strips on the switch drum 12 are also so ar-
ranged that just before the turn-over frame
reaches horizontal position, the motor is slowed
down and the magnetic brake 13 is brought into

action, thus slowing the frame down so that it

stops without any noticeable impact or jar.

Each end of the turn-over frame is provided
with an indexing plate 36 (Fig. 2) adapted to be
engaged by the indexing roller 37 when the frame
arrives at horizontal position. The indexing
roller is carried by a lever 38 having one end
connected to the bell crank lever 39 by means of
the rod 40. The bell crank lever is operated from
the solenoid 41 which normally tends to swing
the rollers 37 to the left to engage the indexing
plate. The rotation of the shaft 42 when the
roller 37 is moved to the left moves the arm
43 to the right and opens a switch 44 which lies
in the circuit of the winding of the magnetic
brake 13 so that when the indexing- device oper-
ates, the brake 13 is released. The indexing de-
vice serves to position the turn-over frame prop-
erly and to lock it against movement during the
period preliminary to receiving a glass sheet from
the conveyor 1. When the winding of the sole-
noid 41 is interrupted, the bar thereof which is
of substantial weight swings the upper end of
the bell crank lever 39 to the left, thus causing
the upper end of the lever 38 to move to the
right releasing the indexing plate. The circuit
through the winding of the solenoid is broken by
the actuation of the switch 24 when the edge
of the glass sheet moving into the turn-over
device strikes such switch, such switch being ar-
ranged to perform the two functions of inter-
rupting the circuit through the winding of the

_ solenoid and of completing the circuit to the

75

motor 7 so that such motor starts to rotate the
turn-over device.
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Briefly stated, the complete operation of the
device is as follows: Starting with the turn-over
device in horizontal position, a sheet of glass 18
moved in on the conveyor device 1 strikes the
switch 24, thus releasing the indexing device by
interrupting the circuit through the winding of
the solenoid 41, and starts the motor 7 by com-
pleting the circuit by means of which such motor
is supplied with current. The operation of the
motor rotates the axle of the turn-over device,
swinging it in a counterclockwise direction. The
upward movement of the right hand side of the
turnover device lifts the glass sheet due to the
engagement of the rollers 21 on the arms 19 of
the device. This turning movement continues at
a relatively rapid rate until the turn-over frame
reaches the portion of its rotation marked A on
Pig. 2, at which time the switch drum 12 reduces
the speed of the motor by switching in resistance
and also brings into play the magnetic brake 13.
The turn-over device is thus slowed up during the
period in which the glass sheet shifts so that it
is transferred from the rollers on one set of arms
of the turn-over device to the rollers on the other
set of arms. At this time the lower edge of the
sheet is resting upon the block 26 (Fig. 5) and
the swinging frame made up of the block 26 and
the arms 27 swings to the left (Fig. 5) transfer-
ring the sheet with a relatively slow movement to
the other side of the turn-over device. After
passing the zone of rotation A, the motor again
speeds up due to the control of the switch drum
12 and to the release of the magnetic brake which
is controlled from the drum and such relatively
fast movement continues until the turn-over de-
vice approaches horizontal position. At this time

‘the drum 12 again slows up the motor by switch-

ing in resistance and the magnetic brake 13 is
brought into play so that the turn-over device

. as it reaches horizontal position is moving at a

relatively slow rate. When the turn-over device
arrives at horizontal position, the cam 34 strikes
the limit switch 35 and interrupts the supply of
current to the motor. - At the same time the roller
37 on the lever 38 engages one of the indexing
plates 36 carried by the rotating frame, thus posi-
tively stopping the turn-over device in horizontal
position ready to receive the next sheet of glass,
the movement of the shaft 42 upon which the
indexing lever is mounted also moving the arm
43 to open the switch 44 and interrupt the circuit
through the magnetic switch 13 so that such brake
is released to permit the starting of the turn-over
frame in the next operation. The operation is

thus made automatic throughout so that all the ;

operator has to attend to is the starting of the
conveyor 1 to cause one of the sheets 18 to move
into the turnover device. The conveyors 1 and
2 are shown as roller conveyors, but may be of
any type divided into sections so that the spaced
arms 19 of the turn-over device can move there-
between in interfitting relation.

The electric control and wiring will be seen by
reference to Fig. 8; wherein 45 and 46 are the posi-
tive and negative leads from a source of current
supply. When the glass sheet 18 strikes the roller
on the switch arm 24a of the switch 24, the switch
bar 24c is opened, thus interrupting the circuit
24b through the coil of the solenoid 41, which
controls the indexing arm 37 so that such arm
is released. The movement of the switch arm
24a also closes the bar 24d and completes a cir-
cuit through a solenoid coil 47 via the wires 48.
‘This closes the switch bar 49 and opens the bar 50.
The bars 49 and 50 are held in this position by
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the holding circuit including the coil 47 and the
coil 51 after the bars 24¢ and 24d move back to
the position shown and when the removal of the
glass 18 releases the arm 24q. The holding coil
circuit includes the limit switch and the wires 5la,
5la. , )
The closing of the arm 49 completes the circuit
through the motor 7, such circuit including the
wkires 52, 52, and the relay arm 59, so that such
motor is rotated and with it the switch drum 12.
When the turnover frame approaches mid-posi-
tion, the contact 54 on the drum engages the
brush 55, thus putting current through the sole-
noid coil 56 via wires 57 and 58 and opening the
switch arm 59, which causes the current to the
motor to traverse a resistance coil .63 to slow up
such motor. This same result occurs later when
the turnover frame approaches the ‘end of its
movement, at which time the contact 60 on the
drum again causes the actuation of the relay arm

.59 to switch in the resistance 53 and slow down

the motor. ° : .
The coil of the magnetic brake 13 is ‘also
brought into play by the drum 12 when the turn-

over frame approaches vertical and horizontal

positions in order to help slow down the move-
ment of the frame at ‘such time, This is ac-
complished by the contacts 61 and 62 which en-
gage the brush 63 and switch in the coil of the
brake 13 via the circuit including wire 57, brush
and drum contacts, wire 64 and switch 44, which
as heretofore explained is finally opened by the
indexing device in order to release the magnetic
brake when the turnover frame reaches horizontal
position, T

When the turnover frame reaches its hori-
zontal - delivery position, the cam 34 (Fig. 1)
strikes the limit switch 35 and interrupts the
current through the holding circuit including
the coil 47 and the coil 51, so that the relay arm
49 opens interrupting the circuit to the motor and
re-establishing a circuit through the coil 41 of
the indexing device. The switches 35, 44, and 24
all move to the positions shown by spring action
or gravity when not acted upon. Similarly, the
switch arm 49 moves to open position and 59
moves to closed.

What I claim is: ,

1. In combination in glass sheet handling ap-
paratus, a conveyor comprising a series of spaced
driven sections, a turn-over device of U-shape
comprising a pair of spaced adjacent frames
each made up of a plurality of arms. adapted to

pass between said spaced sections of the con-
veyor and pivoted for rotation about an axis lying
at the level of said conveyor, a second conveyor
lying on the other side of said axis of rotation and

having sections spaced to receive said arms,

means for driving the sheet engaging means of
both conveyors so as to move the glass sheets
to and from the turn-over device, power means
for rotating the turn-over device about its axis,
and automatic means for slowing up the move-
ment of rotation of the turn-over device as it
approaches and passes its vertical position,

2. In combination in glass sheet handling ap-
paratus, a conveyor comprising a series of spaced
driven sections, a turn-over device ‘of U-shape
comprising - a pair of spaced adjacent frames
each made up of a plurality of arms adapted
to pass between said spaced sections of the con-
veyor and pivoted for rotation about an axis
lying at the level of said conveyor, a second con-
veyor lying on ths other side of said axis of rota~
tion and having sections spaced to receive said
arms, means for driving the sheet engaging

-

80

means of both conveyors so as to move the glass .

sheets to and from theé turn-over device, an elec-
tric motor and driving connections for rotating
the turn-over device about its axis, and means
including a rotating switch operated by the
motor for slowing down the speed of the motor as
the turn-over device approaches and passes its
vertical position, )

3. In combination in glass sheet handling ap-
paratus, a conveyor comprising a series of spaced
driven sections, a turn-over device of U-shape
comprising a pair of spaced adjacent frames
each made up of a plurality of arms adapted to
pass between said spaced sections of the con-
veyor and pivotad for rotation about an axis
lying at the level of said conveyor, a set of rollers
on each of said arms, a swinging carrier of
U-shape having the ends of its arms pivoted to
sald frames adjacent their outer ends and adapted
to support the edge of the glass sheet as the
turn-over swings past vertical position, a second
conveyor lying on the other side of said axis of
rotation and having sections spaced to receive
said arms, means for driving the sheet, engaging
means of both conveyors to move the glass sheets
to and from the turn-over device and a means for
rotating the turn-over device about its axis of
rotation. ) )
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