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UNITED STATES

1,958,525

PATENT OFFICE

1,958,525
AUTOMATIC PLATE TURNING MACHINE

Karl A. Weber, Los bAngeles, Calif., assignor to
Weber Showcase & Fixture Company, Los An-
geles, Calif., a corporation of California

Application January 16, 1932, Serial No. 587,000

33 Claims.

This invention relates to a machine for auto-
matically turning articles, such as plates of
glass, and, as herein illustrated, is particularly
adapted to be used in conjunction with my ma-

- chine for grinding glass plates, as illustrated in
my Patent #1,571,985, dated February 9, 1926.

A number of my grinding machines above re-
ferred to are usuaily arranged in line for suc-
cessively grinding the four edges of plates of

It is necessary to turn the plates betwesn
each of the grinding machines in order to present
5 fresh edge to the grinding wheels of the next
machine, and, it is, therefore, the principal ob-
ject of this invention to provide such a turning
-machine which will turn the plates of glass 90°
after the plates have lz2ft the first grinding ma-
chine so as to present to the second grinding ma-
chine fresh edges of the prlates to be ground. A
similar turning machine may ke placed between
“the second a third grinding machines, and a
still further turning machine may be positioned
between the third and fourth grinding ma-
chines.

An important object of the invention is, thers-

. fore, to provide an organized automatic machine
in which a glass plate, or a plurality of glass
plates, is, or are, moved therethrough and the
edges thereof ground or polished or finished, au-
tomatically operated timing means being provided
for turning the plate or plates as required to
successively grind or polish or finish the respec-
tive edges thereof.

It is a further object to provide a turning ma-
chinz which will be fully automatic.

It is a further object of my invention to pro-
vide a turning machine which will automatically
function and operate, in timed relation with the
operation of the grinding machines.

1t is a further object to provide a turning ma-

“chine between each of the grinding machines
which will automatically turn the plates of glass
between each of the grinding machines, whereby
a fresh edge of the plate is presented to each of
the grinding machines.

It is & further object to provide a turning
machine with a turning wheel having four equally
spaced radially extending arms, and to provide
each of said arms with a conveyer means and
means for driving the conveyers.

It is a further object to provide a driving means
for the turning wheel arm conveyers which will
drive the conveyers when the wheel remains sta-
tionary, and will permit the conveyers to remain
substantially stationary during thes rotation of the
turning wheel. '

(Cl. 51—74)

It is a further object to provide the turning
wheel with conveyers adapted to be engageable
on one side for conveying the glass plates into the
furning wheel, and engageable upon the other
side for conveying the glass plates out of the
turning wheel.

It is a further object to provide a single driv~

ing means for driving each of the turning wheel
conveyers.

It is a further object to provide a receiving
conveyer operated in timed relation with the
turning wheel, whereby when the turning wheel
is in position to receive the plates of glass to be
turned, the receiving conveyer will deliver the
plates upon the adjacent turning wheel conveyer
which in turn willl convey the plates toward
the center of the wheel until the plates abub

against the next turning wheel conveyer which

is 90° in advance thereof.

It is a further object to provide a discharge °

conveyer which will receive the plates which have
been turned and which are being conveyed from
the turning wheel by the turning wheel conveyer,
and which discharge conveyer will deliver the
turned pilates to the next grinding machine.

It is a further object to provide automatic
means for rotat‘ng the turning wheels periodi-
cally through 90°, or a quarter turn of rotation,
and then pause for receiving a new set of plates
to be turned and for discharging the turned
plates.

It is a further object to provide a turning ma-
chine with an H-shaped turning wheel which
will turn the glass a half furn, or revclution,
instead of a quarter turn.

Other objects and advantages of the invention
will be apparent as the nature of the same is
more fully understood from the following de-

scription and accompanying drawings, wherein .
is set forth what is now considéred to be a pre- °

ferred embodiment. It should be understood,
however, that this particular embodiment of the
invention is chosen principally for the purpose
of exemplification, and that variations therefrom
in details of construction or arrangement of parts
may accordingly be effected and yet remain with-
in the spirit and scope of the invention as the
same is set forth in the appended claims.

In the drawings-— .

PFigure 1 is a diagrammatic view, illustrating
the arrangement in line of four grinding units
and a turning machine between each pair of
grinding machines;

Figure 2 is an elevation of the invention;
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Figure 3 is a diagrammatic view, illustrating
the several conveying means of the invention;

Figure 4 is a plan view, partially in section,
as indicated substantially along line 4—4 of Fig-
ure 2;

Figure 5 is a view partially in section of the
turning wheel conveyers, and the power trans-
mitting means for the conveyers;

Figure 6 is a sectional view taken substantially
in the plane of line 6—6 of Figure 5;

Figure 7 is a plan view of the turning wheel
driving means, and the intermitting control
means therefor;

Figure 8 is a sectional view taken substantially
in the plane of line 8—8 of Figure T;

Figure 9 is an end sectional view of the re-
ceiving table;

Figure 10 is a sectional view taken substantially
in the plane of line 10—10 of Figure 4;

Figure 11 is a sectional view taken substantially
in the plane of line 11—11 of Figure 4;

Figure 12 is a cross-sectional view of one of
the slats used on the conveyers, showing the
engaging edge beveled to prevent edges of the
plates from binding or catching thereon;

Figure 13 is a diagrammatic illustration of a
modified form of turning wheel, which is adapt-
ed to turn the plates a half revolution instead
of a quarter revolution.

In the adaptation of the invention to the
turning of plates of glass, as illustrated in the
drawings, a suitable frame, or framework, 1 is
provided upon which the several elements of the
invention are mounted. The sheets, or plates,
of glass 2 to be turned are received upon a table
3, which is mounted in frame 1, but, if desired,
may be mounted in an independent framework.
The glass plates 2 may be manually placed upon
the receiving table, or may be delivered thereto
by a suitable conveyer means, as, for example,
when the turning machine is placed between
grinding machines, as illustrated in Figure 1, the
conveyer of the grinding machine will deliver
the plates to the receiving table of the turning
machine,

By reference to Figure 9, wherein is illustrated
an end view of the receiving table 3, it will be
observed that in this instance the table is pro-
vided with three spaced grooves 4, so as to re-
ceive simultaneously 3 plates of glass. However,
the turning machine may be arranged to accom-
modate a single plate, or any number of plates
by merely widening the machine and providing
the additional runs. The number of plates which
the turning machine must simultansously handle
will in most instances be governed by the num-
ber of sheets which are simultaneously received
from the grinding machine. In some cases, the
grinding machines are arranged to grind simul-
taneously three plates; in others, six plates; while
in still other grinding machines, twelve plates.
As illustrated in Figures 2 and 9, the plates of
glass 2 are placed on edge, and are caused to
travel along the grooves 4 of the table by means
of a conveyer. To maintain the plates in a sub-
stantially vertical position, stationary guide rails
or tracks 5 are suitably supported from the frame-
work 1 by depending rods §. The arrangement
of the receiving table and the guide rails for a
three-plate machine is clearly illustrated in Fig-
ures 2 and 9.

Means are provided for conveying the glass
plates across the receiving table and onto the
turning wheel, which conveyer may include a
pair of endless belts or chains 7 that carry spaced

1,958,525

driving slats 8. The driving slats 8 carried by
the chains are moved along the top of the receiv-
ing table to engage the rear edge of the plates
and to thus simultaneously convey or slide the
plates across the table and onto the turning
wheel.

The endless chains 7 are carried adjacent the
receiving end of table 3 by a pDair ‘of spaced
sprockets 9 mounted upon shaft 10 which is jour-
naled in bearings 11 imcunted upon the frame;
while adjacent the discharge end of table 3, the
endless chains 7 are carried by a pair of spaced
sprockets 12 mounted upon shaft 13, which shaft
is journaled in bearings 14 mounted upon the
frame. The shaft 13 may be utilized as the driv-
ing shaft, and for that purpose may be extended
to carry a driving sprocket 15 which sprocket is
driven by the chain 16 and sprocket 17 of the
gear box 18. An idler 19 may be provided to
maintain chain 16 at the proper tension, and the
idler may be supported by a suitable bracket 20
upon the frame,

The plates of glass 2 are conveyed from the
receiving table 3 onto the turning means 21 which
turning means may be made in the form of a
wheel having a number of equally spaced radially
extending arms. The turning means is actuated
intermittently so that during the receiving and
discharging of the plates, said means remain sta-
tionary, but as scon as the plates have been re-
ceived and discharged, is rotated to bring the next
set of arms into receiving and discharging posi-
tion for the receiving of the next set of plates
and the discharging of the turned piates.

The turning means 21 may include a pair of 110
spaced arms 22 and a second pair of spaced arms
23 (Figure 4), each pair being suitably secured
together intermediate their ends and arranged
90° apart, forming a cross-shaped structure,
which structure is suitably journaled upon the 115
shaft 24, the shaift being journaled in turn in
bearings 25 and 26 which bearings are mounted
upon frame 1.

For the handling of plates such as glass, it is
advantageous to provide each pair of arms of the 120
turning means 21 with two conveyers 27 (Fig~
ure 5). Aseach of the four conveyers 27 are sub-
stantially the same, one only will be described.
The conveyers 27 are positioned between the
spaced arms, and extend from adjacent the end 125
of the arms to adjacent the center of the turning
means. Hach conveyer 27 may include a pair of
spaced endless chains 28 connected by a plurality
of relatively closely spaced slats 29 (Figures 5
and 12), having their forward edges beveled so
as to prevent the edge of the glass plates from
binding or catching thereon. The endless chains
are mounted between the spaced arms by any
suitable means such as the spaced sprocket wheels
30, which wheels are journaled upon the shaft
31, extending between and carried by the spaced
arms adjacent the outer end therecf. The inner
end of the conveyer 27 passes over a pair of spaced
sprocket wheels 32, suitably mounted upon the
drive shaft 33, which shaft extends between and 140
is journaled in the spaced arms.

With the turning means 21 in the receiving
and discharging position, as illustrated in Figures
3 and 5, the plane of the upper surface of slats 29
of the adjacent conveyer substantially coincide 145
with the plane of the grooves 4 of the receiving
table 3, so that as the plates are conveyed from
the receiving table, they will ride smoothly onto
the adjacent conveyer 27, which last named con-
veyer will act to convey the plates to the center 130
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of the turning means 21, or until the forward
edges of the plates abut against the conveyer 27
of the arm 23, in which location the plates re-
main during the turning operation.

Preferably, a driving means is provided which
will actuate all of the conveyers 27, while the
turning means remains stationary during the re-
ceiving and discharging portion of the operating
cycle of the machine, and which driving means
will permit the conveyers 27 to remain substan-
tially stationary during the turning portion of
the operating cycle.

It is preferable to operate the wheel conveyers
27 at a higher rate of speed than the speed of
the receiving conveyer. OCne of the reasons for
the higher speed of the wheel conveyers being
to insure that all of the plates received from the
receiving conveyer will be quickly conveyed until
their forward edges abut against the next suc-
ceeding wheel conveyer before rotation of the
turning wheel starts, and also because when
plates of different sizes are simultaneously re-
ceived from the receiving conveyer, their rear
edges will all be in alighment due to the action
of the slats 8 of the receiving conveyer, while
when in turning position, the front edge of each
plate will be in alignment and abutting against
the next succeeding wheel conveyer. The small-
er, or shorier, plates must therefore travel a
greater distance than the larger of the plates
before the turning operation begins. Therefore,
by actuating the turning wheel conveyers faster
than the receiving conveyer, the large plates
which will be picked up first by the adjacent turn-
ing wheel conveyer and transported thereby are
conveyed until their forward edges abut against
the next succeeding wheel conveyer. The large
plates will be reftained by the wheel conveyer
slipping thereunder, while the smaller plates are
being quickly conveyed to likewise abut against
the next succeeding wheel conveyer, thus insur-
ing that the forward edge of each plate will sub-
stantially abut against the next succeeding
wheel conveyer before the turning operation be-
gins.

The driving means for each conveyer 27 may
include a gear 34, suitably secured to a portion
of the conveyer drive shait 33 which extends be-
yond the arm on the drive side of the machine
(note Figures 4 and 5). In mesh with gear 34,
is a pinion 35 suitakly journaled upon a stub shaft
36 carried by the spaced arm above referred to.

The pinion, in turn, meshes with the unitary’

drive gear 37. The unitary drive gear is suitably
secured to shaft 24, which shaft was previously
described as journaled in bearings 25 and 26.

The drive shaft 24 extends beyond the bear-
ing 26, and has secured therecn a driving sprock-
et wheel 38 driven by the chain 39 from the
sprocket wheel 40 of the gear box 18.

With the gear arrangement above described,
by rotating the unitary drive gear 37, each of the
conveyers 27 is actuated while the turning means
is held stationary at the receiving and discharg-
ing position, but as the gears 34 and 37 are sub-
stantially of the same diameter, and the rotation
of the turning means is substantially at the same
rate of speed as the speed of gear 37, the con-
veyers are held substantially stationary during

1 the turning operation.

Each quadrant of the turning means, or wheel,
may be provided with a plurality of plate guides
41 to maintain the plates in a substantially ver-
tical position. A plate guide 41 is provided for
each side of each plate and the outer plate guides

3

are supported upon the arms 22 and 23 by suit-
able brackets 42, while the inner guides are sup-
ported by suitable straps 43 extending between
adjacent quadrants and supported by the cross
member 44, which cross member extends across
and is supported by the ends of the adjacent
arms. An opening, such as 442, may be made in
the plate guides through which the position of
the plates may be observed.

An automatic locking means may be provided
to lock the turning means stationary in the re-
ceiving position, which means may include a latch
lever 45 having a notch 46 into which the extended
ends of shafts 31 are adapted to be serially en-

gaged. The latch lever may be pivoted to the -

frame and provided with a bracket 47 upon the
outer end of which is journaled a roller 48, which
roller is acted upon to swing the latch lever 45 out
of locking engagement with the engaged shaft 31.
A spring 49 acts between the frame and the latch
lever bracket 47 to yieldingly urge the latch lever
45 into locking position. Any form of suitable
stop means may be provided to prevent the latch
lever from swinging too far under the influence
of spring 49 when not in engagement with one of
the shafts 31, such as the stop member 50 carried
by frame 1. )

The turning means, or wheel, 21 has two phases
for each cycle of operation: the first phase is
when the wheel is retained stationary a sufficient
period of time during which phase one of the con-
veyers 27 actuates to receive and move the plates
which are to be turned, while the opposite con-
veyer 27 is actuated to discharge the turned
plates; the next phase of operation is the releas-
ing of the turning wheel retaining, or locking,
means, and the rotation of the wheel through 90°
to turn the plates a quarter of a revolution or
upon their forward edges.

The intermittent driving means for rotating
the turning wheel may include a shaft 51 jour-
naled in bearings 52 and 53 mounted upon the
upper portion of the framework 1. A sprocket
wheel 54 is keyed to shaft 51, and is driven by

chain 55 from the sprocket wheel 56 of the gear ¥

box 18. A pinion 57, keyed to shaft 51, meshes
with and drives a cam gear 58, which gear is
mounted upon shaft 59 journaled in bearings 60.
On one face of the cam gear 58 is a raised cam
surface 61 (Figures 7 and 8). The cam surface is
raised for three-fourths of its circumference
while a cam depression 62 extends for one-fourth
of the circumference of cam 61. A clutch lever
63 is pivoted intermediate its ends to bracket 64
which extends from frame 1. A cam rod 65 slide-
ably extends through a portion of the frame 1 as
at 66 and carries at one end a roller adapted to
ride upon the cam surfaces 61 and 62 while at its

opposite end is pivoted to the clutch lever 63 as at

687. A clutch member 68, having suitable clutch
teeth 69, is suitably splined upon shaft 51. A
spring 70 acts between the shaft collar 71, and
the clutch member 68 to yieldingly urge the clutch
member 68 into engagement with the clutch mem-
ber 72 which is journaled upon shaft 51 between
clutch member 68 and bearing 53. The clutch
lever 63 is bifurcated at 73 and is operatively
adapted to engage in the groove 74 of the clutch
member 68, and acts to normally retain the clutch
member 68 in retracted inoperative position dur-
ing the time rod 65 engages the raised cam sur-
face 61, but permits the clutch member 68 to be
shifted by spring 70 into driving engagement with
the clutch member 72 when the rod 65 rides upon
the low section 62 of the cam.
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Operated by the cam member 72 is the driving
arm 75 which carries at its outer end a cam roller
76. The length of the cam surface 62 is of suffi-
cient length to permit clutch members 68 and 72
to engage for rotating the driving arm 75 through
a complete revolution whereugon the clufch is re-
leased and the driving arm 75 then remains sta-
tionary until the cam surface 82 again permits
the actuation of the clutch members. The driv-
ing arm 75 is normally retained in a vertical posi-
tion, as illustrated in Figure 2, being retained in
such position by any suitable means such as the
counter-weight 77 attached to the clutch member
72 dizmetrically opposite to the driving arm 75.

The rotation of the driving arm 75 causes the
turning means, or wheel, to rotate 90° or a quarter
turn for each revolution of said arm. The turn-
ing wheel is provided with four radially extending
cam tracks 78 spaced §0° apart, which may be
mounted upon the arms 22—23 or, as most clearly
illustrated in Figure 2, may be mounted upon the
turning wheel so as t0 bisect the angle between
each pair of spaced arms 22--23 and secured to
the arms by brace members 79 and 86. The cam
tracks 78 may be channel irons having the outer
end of each spread ss at 81 to receive the cam
roller 76 carried by the driving arm 75. During
the rotation of the driving arm, the cam roller
first engages the roller 48 of the latch lever 45 to
release the turning wheel, while substantially si-
multaneously therewith, the roller 76 passes into
the channel section of one of the cam tracks 78,
causing rotation of the turning means 21 until
the roller 76 leaves the engaged cam track after
rotating the turning wheel 90°, whereupon the
noteh 46 of the latch lever 45 engages the next
shaft end 31 to lock the turning wheel until again
released for the next turning movement.

When the turning means, or wheel, 21 has been
rotated a quarter turn by the driving arm 75, the
plates are transferred from the conveyer upcn
which they were received onto the rear surface
of the conveyer 27 of the arm 95° ahead, and as
will be noted from Figures 2 and 5, the rear face

of the conveyer upon which the plates now rest

travels in a direction to convey the plates out of,
or away from, the turning means and onto the
discharge conveyer. ’ .

A discharge conveyer may be provided to re-
ceive the turned plates, and in turn deliver these
plates to the conveyer of the grinding machine.

The discharge conveyer may include a con-
veyer 82, of similar construction to the conveyers
37, having a pair of endless chains 83, with a
plurality of slats 84 carried thereby. The end-
less chains 83 pass over spaced sprocket wheels
85, which wheels are keyed upon the drive shaft
86 journaled in bearings 87. The shaft 86 is
driven by the sprockst wheel 88 by means of
chain 39; while the opposite ends of the endless
chains 83.pass around sprocket wheels 89 jour-
naled on shaft 90, which shaft in turn is jour-
naled in bearings 91. It will be noted from Fig-
ure 2 that chain 29 is erranged to drive the con-
veyers 27 as well as the conveyer 82, and by pro-
viding sprocket wheels 85 of & greater diameter
than the sprocket wheels 22, the conveyer 82 will
travel at o faster rate than the conveyers of the
turning means. By this arrangement, the plates
will be quickly removed from the turning wheel.

To contrel the dischargs of the turned plates
from the discharge conveyer 82, a timing conveyer
92 is provided which may include & pair of spaced
endless chaing 93 carried at the turning wheel

1,958,525

slightly larger diameter than the sprocket wheels
85 and journaled upon shaft 86 (note Figure 11);
while the discharge end of the timing conveyer 92
is carried over spaced sprocket wheels 95 keyed
to the shaft 90 and driven thereby. The shaft 90
is driven by the sprocket wheel 96 which sprocket
is driven by the chain 97; while the chain 97 is
driven by the sprocket wheel 98 of the gear box
18. Extending between the chains 93 are the
timing slats 99..

The timing conveyer 92 is driven at the same
rate of speed as the receiving conveyer 7 in order
to maintain the plates of glass in correct timed
relation for the receiving of the plates from the
one grinding machine and the delivery of the
plates to the next grinding machine.

To maintain the plates in a substantially ver-
tical position while being discharged from the
machine, stationary guide rails, or tracks, 100 are
suitably supported from the framework 1 by de-
pending rods 101. These stationary guide rails
may be of the same construction as those used for
the same purpose at the receiving end of the
machine.

As all of the operating elements of the turning
machine are driven from the gear box 18, all are
operated in correct timed relation, for example,
the driving slats 8 of the receiving conveyer will
deliver the plates of glass onto. the conveyer of
the turning wheel during the pause in the rotation
thereof; while the slats 99 of the timing conveyer
92 are so spaced and driven at just the right
speed to deliver the plates of glass onto the con-
veyer of the grinding machine in just the correct
timed relasion for the operation of that machine.

Tigure 1 diagrammatically illustrates a line of
four grinding machines A, B, C, and D, in which
line is included three turning machines X, Y,
and Z. The plates of glass 2 are illustrated in
their course through this combined grinding and
turning machine. The bplates of glass, once
started through the machines, travel automati-
cally in cerrectly timed relation for each machine,
and do not reguire a single manual operation
during the entire journey. The plates of glass
discharged from the machine will have had auto-
matically all four edges ground.

In some cases, it is desirable to turn the plates
through a half revolution instead of through 2
quarter revolution, and for this purpose a turn-
ing wheel of H-shape is used in place of the
cross-shaped turning wheel. The H-~-shaped

. turning wheel, as illustrated in Figure 13, may

include a pair of spaced center members 110,
to each end of which are secured arms 111, the
entire structure being journaled to turn upon the
shaft 112, Between the pair of spaced center
members 110 may be mounted a conveyer 113
of substantially the same construction as the con-
veyers 27, and likewise between each pair of
spaced arms 111 is a conveyer 114.

The conveyér 113 may be driven from the gear
pox of the machine by means of chain 115 which
drives the sprocket wheel 116, which wheel is keyed
to shaft 112. A sprocket wheel 117 is also keyed
upon shaft 1i2 and drives through chain 118
the. sprocket wheel 119, which sprocket is keyed
to the shaft 120 which carries the driving sprock-
ets 121 over which the endiess chains of the con-
veyer 113 travel. :

Any suitable driving means may be provided
for actuating the arm conveyers 114 which may
include a driving shaft 122 on which are keyed
the spaced driving sprocket wheels 123 over
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The shaft 122 may be journaled in the spaced
arms 111 and abt one side exfend to carry a
sprocket wheel 124 which is driven by the chain
125 by the sprocket wheel 126 keyed upon the
rotating shaft 120 of the conveyer 113.

Any suitable means may be provided for in-
termittently rotating the H-shaped turning wheel
180°, for example, the driving means illustrated
in Pigure 2 may be utilized by merely adding an
additional driving arm 75 spaced 90° therefrom,
whereby as the first driving arm leaves the chan-
nel 78 after rotating the wheel 80°, the second
driving arm 75 will simultaneously enter the next
succeeding channel 78 and rotate the wheel an-
other 96°, so that the total rotation of the H-
shaped turning wheel will be 180°.

In the operation of the H-shaped turning
wheel, the plates are received from the receiving
conveyer 127, and conveyed by conveyer 114 until
the plates engage the conveyer 113. When the
wheel has rotated so that the conveyer 113 is
substantially horizontal, the conveyer 113 con-
veys the plates until they engage the conveyer
114 of the opposite arm, and when the wheel has
completed a half revolution, the conveyer 114
acts to discharge the plates onto the discharge
conveyer 128.

‘While the invention has been illustrated and
described as applied to a machine for turning
glass plates, it is to be understocd that the in-
vention is readily applicable for turning any form
or shape of article to present different sides
thereof to be worked upon. Also in the applica-
tion of the invention to turning plates, although
glass plates have been mentioned, plates of other

may as readily be turned.

Having fuilly described a preferred embodiment
of the invention snd the use thereof, it is to be
understood that I do not wish tc limit myself

" to the construction disclosed, which may be va-

ried in detail without departing from the spirit
of the invention as pointed out in the following
claims.

What I claim is:

1. A machine for grinding edges of glass plates
including a line of support upon which the glass
may be stood on edge in substantially vertical
position, means for guidingly maintaining said
plate in such position, grinding means rotated

" substantially on the level with said line of sup-

port and onto which the glass plate moves so
that the edge thereof may be ground, and auto-
matic means for turning the glass in order that
another edge thereof may be ground.

2. A machine for grinding edges of glass plates
including supporting means, means for moving
a glass plate over said supporting means with
the plate standing on edge in substantially a
vertical position, means for grinding the lower
edge of said plate, and an automatic mechanism
operable subsequently to said grinding operation
to turn said glass plate so that another edge
thereof may be ground.

3. In a machine for grinding edges of glass
plates, horizontally disposed supporting means,
means for moving glass plates along said sup-
porting means with the plate disposed on edge
in a substantially vertical position, means for
grinding the lower edge of the plate, and auto-
matic means in advance of said grinding means
for turning said plate relatively to said support-
ing means so that another edge of said plate
may be ground.

4. In a machine for grinding edges of glass
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plates, a line of support upon which a glass plate
may be supported on edge in a substantially ver-
tical position, and means for moving said plate
over said line of support, means for grinding the
lower edge of said plate during the movement
thereof, and an automatic mechanism in ad-
vance of a grinding means for causing said plates
to be turned upon another edge so that another
edge of the plate may be ground by a subsequent
grinding means without removing the plate from
the support.

5. In a machine for grinding the edges of
plates, a plurality of means for grinding an edge
of the plate, automatic means spaced from a
grinding means to turn the plate subsequent to
grinding of an edge thereby so as to present an~
other edge of the plate to a succeeding grinding
means, means for supporting the plate during
grinding thereof, and means for mounting the
supporting means for movement from the grind-
ing means into engagement with the turning
means.

6. An article turning machine including a
frame, a turning means journaled therein and
having a pluralify of arms, a conveyer means for
each of said arms, a drive means for intermit-
tently rotating said turning means, a drive means
for said conveyers, and means for receiving and
delivering the article to be turned onto one of
said arm conveyers during the time said turning
means is at rest.

7. An article turning machine including a
frame, a turning means journaled therein, and
having a plurality of arms, a conveyer means for
each of said arms, a drive means for intermit-
tently rotating said turning means, a drive means
for said conveyers, a means for receiving and de-
livering the article to be turned onto one of said
arm conveyers during the time said turning
means is at rest, and a discharge means onto
which the turned article is discharged during the
time said turning means is at rest,.

8. An article turning machine including a
irame, a turning means journaled therein and
having a plurality of arms, a conveyer means for
each of said arms, a drive means for intermit-
tently rotating said turning means, a drive means
for said conveyers, a means for receiving and de-
livering the article to be turned onto one of said
arm conveyers during the time said turning
means is at rest, a discharge means onto which
the turned article is discharged during the time
said turning means is at rest, and means for dis-
charging the turned article therefrom.

9. An article turning machine including a
frame, a turning wheel journaled therein, and
having four radially extending conveyers spaced
90° apart, a drive means for intermittently rotat-
ing said wheel 990° for each cycle of operation, a
drive means for operating the turning wheel con-
veyers during the time said wheel is at rest, a
receiving conveyer, and means for actuating said
receiving conveyer to deliver the article to be
turned onto the adjacent wheel conveyer during
the rest period of said wheel.

10. An article turning machine including a
frame, a turning wheel journaled therein and
having four radially extending conveyers spaced
90° apart, a drive means for intermittently rotat-
ing said wheel 90° for each cycle of operation, a
drive means for operating the furning wheel con-
veyers during the time said wheel is at rest, a
recelving conveyer, means for actuating said re-
ceiving conveyer to deliver the article to be
turned onto the adjacent wheel conveyer during
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fhe rest period of said wheel, a discharge con-
veyer diametrically epposed to said receiving con-
veyer onto which the turned article is discharged
by the wheel conveyer adjacent thereto.

11. An article turning machine including a
frame, a turhing wheel journaled therein and
having two sets of diametrically opposed con-
veyers spaced 90° apart, a locking means operable
for serially locking each of said wheel conveyers
in a horizontal position, and an intermittent driv-
ing means operable for releasing said locking
means and for rotating said wheel 90° for each
cycle of operation.

12. An article turning machine including a
frame, a turning wheel journaled therein and
having two sets of diametrically opposed con-
veyers-spaced 90° apart, a locking means for said
wheel operable for serially retaining -the dia-
metrically opposed wheel corveyers in a horizon-
tal plane, a lock releasing means ‘and an inter-
mittent drive means operable for releasing said
locking means and for rotating said wheel 90° for
each cycle -of operation, a drive means for oper-
ating the turning wheel conveyers, a receiving
conveyer positioned adjacent the receiving side
of the wheel, means for actuating said receiving
coriveyer to deliver the article to be turned onto
the-adjacent wheel conveyer quring the time said
wheel .conveyor is retained in locked horizontal

_ position.

13. An article turning machine including a
frame, a turning wheel journaled therein and
having two sets of diametrically opposed con-
veyers spaced 90° apart, a locking means for said

“ wheel operable for serially retaining the diamet-

rically opposed wheel conveyers in a horizontal
plane, an intermittéent drive means operable for
releasing said locking means and for rotating
¢aid wheel 90° for each cycle of operation,a drive
means for operating the turning wheel conveyers,
a receiving conveyer positioned adjacent the re-
ceiving side of the “wheel, means for actuating
said receiving conveyer to deliver the article to
be turned: onto the adjacent wheel conveyer dur-
ing the time said wheel conveyer is retained in
locked horizontal position, and a discharge con-
veyer positioned adjacent the discharge side of
the wheel and adapted to receive the turned arti-
cle -discharged by the wheel conveyer adjacent

.- thereto.

14. An article turning machine including 2
frame, a turning wheel journaled therein, an
intermittent driving means for said wheel, a
plurality of conveyers operatively mounted in

~ said wheel, a driving means for said conveyers

for rotating the inner ernds of said conveyers in
the -same direction -as that of said wheel.

15. An article turning machine including a
frame, a turning wheel journaled therein, an in-
termittent driving means for said wheel, a plu-
rality of conveyers operatively mounted in said
wheel, a driving means for said conveyers for
rotating the inner ends of said conveyers in the
same direction and at the same speed as that of
said wheel.

18. An - article turning- machine including a
frame, a turning wheel journaled therein, an
intermittent driving means for-said wheel, a plu-
rality of convevers operatively mounted in said
wheel, a unitary driving gear mounted for rota-
tion ahout the axis of said wheel and rotating
in the same direction and at substantially the
same speed as that of said wheel during the rota-
tion thereof, and a driving ‘means operatively

" connecting each of said conveyers with said gear
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for rotating all of the conveyers in the same
direction as that of said gear.

17. An article turning machine including a
frame, a turning wheel journaled therein and
having two sets of diametrically opposed radially
extending conveyers spaced 90° apart, s locking
means for said wheel cperable for serially retain-
ing each set of the diametrically opposed con-
veyers in a horizontal plane, an intermittent
drive means operable for releasing said locking
means, and for rotating said wheel 90° for each
cycle of operation, and a driving means for said
conveyers for rotating the conveyers in the same
direction and speed as that of said wheel whereby
the conveyers will be operative while thie wheel is
retained stationary and substantially stationary
relative to said wheel during the rotation thereof.

18. An ‘article turning machine including a
frame, a turning wheel journaled therein and
having two sets of diametrically opposed radially
extending conveyers spaced 99° apart, & locking
means for said wheel operable for serially retain-
ing each set of the diametrically opposed con-
veyers in a horizontal plane, means for releasing
said locking means, an intermittent drive means
operable upon the release of said locking means
for rotating said wheel 90° for each cycle of op-
eration, a driving means for said conveyers for
rotating all of the conveyers in the same direc-
tion and speed as that of said wheel, a receiving
conveyer positioned adjacent the receiving side
of the wheel, and means for actuating said re-
ceiving conveyer to deliver the article to be turned
onto the adjacent wheel conveyer during the time
said wheel is retained stationary.

19. An ‘article turning -machine including a
frame, a turning wheel journaled therein and
having two sets of diametrically opposed radially
extending conveyers spaced 90° apart, a locking
means for said wheel operable for serially retain-
ing each set of the diametrically -opposed con-
veyers in a horizontal plane, means for releasing
said locking means, ah intermittent drive means
operable upon the release of said locking means
for rotating said wheel 90° for each cycle of op-
eration, a driving means for said conveyers for
rotating all of the conveyers in the same direc-
tion and speed as that of said wheel, a receiving
conveyer positioned adjacent the receiving side
of 'the wheel, and means for actuating said re-
ceiving conveyer to deliver the article to be turned
onto the adjacent wheel conveyer during the
time said wheel is retained stationary, and a dis-~
charge means positioned adjacent the discharge
side of the wheel and adapted to receive the
turned article discharged by the wheel conveyer
adjacent thereto.

20. An article turning machine turning wheel
for turning the article 180° including a center
frame journaled for rotation intermediate the
ends thereof and having a conveyer means op-
eratively mounted thereon, a frame member
mounted upon each end of said center frame and
each frame member having a conveyer means
operatively mounted thereon, and a driving
means for each of said conveyers.

21. An article turning machine turning wheel
for turning the article 180°, including a center
frame mounted for rotation intermediate the
ends thereof and having a conveyer means oper-
atively mounted thereon, a frame member formed
upon each end of said center frame and each
frame member having conveyer means opera-
tively mounted thereon, a driving means ‘for ro-
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tating each of said conveyers in the direction of
rotation of the wheel.

22. A glass plate turning machine turning
wheel for turning the plates 90° including cross
frames spaced 90° apart and mounted for rota-
tion about their axes, a plurality of conveyer
means operatively mounted in each of said cross
frames, a driving means for said conveyers,
guard means suitably mounted in each quarter of
the wheel for supporting the glass plates on edge,
and means for intermittently rotating the wheel.

23. A glass plate turning machine turning
wheel for turning the plates 180° including a
center frame mounted for rotation intermediate
the ends thereof and having a conveyer means
operatively mounted thereon, a frame member
mounted upon each end of said center frame
and each frame member having a conveyer means
operatively mounted thereon, a driving means
for each of said conveyers, guard means mount-
ed between said frame members for supporting
the glass plates on edge, and an intermittent ro-
tating means for the wheel.

24. An article turning machine, including a
frame, a turning means journaled therein and

having a plurality of arms, a conveyer means for

each of said arms, a drive means for intermit-
tently rotating said turning means, a means for
receiving and delivering the article to be turned
onto one of said arm conveyers during the time
said turning means is at rest, and a driving
means for actuating said conveyers at a higher
speed than said receiving means, whereby the
articles to be turned are quickly conveyed to the
center of the turning means.

25. An article turhing machine, including a
frame, a turning means journaled therein, and
having a plurality of arms, a conveyer means for
each of said arms, a drive means for intermit-
tently rotating said turning means, a means for
receiving and delivering the article to be turned
onto one of said arm conveyers during the time
said turning means is at rest, a driving means
for actuating said conveyers at a higher speed
than said delivery means, a discharge conveyer
means onto which the turned article is dis-
charged during the time said turning means is at
rest, and a discharge conveyer driving means
for actuating said discharge conveyer at a higher
rate of speed than that of said turning means
conveyer,

26. An article turning machine, including a
frame, a turning means journaled therein, and
having a plurality of arms, a conveyer means for
each of said arms, a drive means for intermit-
tently rotating said turning means, a means for
receiving and delivering the article to be turned
onto one of said arm conveyers during the time
said turning means is at rest, a driving means
for actuating said conveyers at a higher speed
than that of said delivering means, a discharge
conveyer means onto which the turned article is
discharged during the time said turning means is
at rest, a discharge conveyer driving means for
actuating said discharge conveyer at a higher
rate of speed than that of said arm conveyers,
and a timing conveyer associated with said dis-
charge conveyer means for timing the discharge
of said article by said discharge conveyer.

27. A machine for grinding edges of glass
plates comprising a line of support upon which
the glass may be stood on edge in substantially
vertical position, means for guidingly maintain-
ing said plate in such position, grinding means
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rotated substantially on the level with said line
of support and onto which the glass plate moves
so that the edge thereof may be ground, and co-
ordinated means operatively connected therewith
automatically actuating in timed relation to re-
ceive, turn and deliver the glass from one grind-
ing means into position to grind another edge
thereof by a succeeding grinding means.

28. A machine for grinding edges of glass
plates comprising supporting means, means for
moving a glass plate over said supporting means
with the plate standing on edge in substantially
a vertical position, means for grinding the lower
edge of said plate, and coordinated means op-
eratively connected therewith automatically ac-
tuating in timed relation to receive, turn and
deliver the glass from one grinding means into
pesition to grind another edge thereof by a suc-
ceeding grinding means.

28. In a machine for grinding edges of glass
plates, horizontally disposed supporting means,
means for moving glass plates along said support-
ing means with the plate disposed on edge in. a
substantially vertical position, means for grind-
ing the lower edge of the plate, and coordinated
means operatively connected therewith automati~
cally actuating in timed relation to receive, turn
and deliver the glass from one grinding means
into position to grind another edge thereof by a
succeeding grinding means.

30. In a machine for grinding edges of glass
plates, a line of support upon which a glass plate
may be supported on edge in a substantially ver-
tical position, means for moving said plate over
said line of support, means for grinding the lower
edge of said plate during the movement thereof,
and coordinated means operatively connected
therewith automatically actuating in timed rela-
tion to receive, turn and deliver the glass from
one grinding means into position to grind another
edge thereof by a succeeding grinding means,

31. In a machine for grinding edges of a glass
plate wherein the plate is maintained in a sub-
stantially vertical position, a plurality of grind-
ing means, means for supporting the plate in
grinding position, means for meving the plate in
grinding relation to said grinding means, and
coordinated means operatively connected there-
with automatically actuating in timed relation to
receive, turn and deliver the glass from one grind-
ing means into position to grind another edge
therecf by a succeeding grinding means.

32. A machine for grinding edges of a glass
plate including a plurality of zrinding means,
with means for presenting an edge of the plate
into grinding relation thereto, and coordinated
means operatively connected therewith automati-
cally operating in timed relation to receive, turn
and deliver said plate from one grinding means

into position to grind ansther sdge thereof by a ¢

succeeding grinding means.
33. A machine of the class described compris-
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ing a plurality of grinding means and meang for -

supporting and moving a glass plate across said
grinding means in grinding relation thereto to
grind the edge thersof, and means coordinated
therewith and operatively connected to ke auto-
matically actuated in timed relation to receive a
plats after an edge has been ground, turn the

plate and deliver the plate from one grinding

means to said plate supporting and moving means

whereby said plate is presented to a succeeding

grinding means to grind another edge thereof.
KARL A, WEBER.
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