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UNITED STATES PATENT OFFICE,

JACOB- SODERBERG, OF PITTSBURGH, PENI‘T.SYLVANIA, ASSIGNOR TO PITTSBU_RGH
PLATE GLASS COMPANY, A CORPORATION CF PENNSYLVANIA.

CRINDING MACHINE,

Applieation filed October 11, 1922, Serial No. 593,760,

‘The invention relates to grinding ma- speed of movement of the glass underneath ss
chines of the type in which a continuous the runners. If the speed of movement of
sheet or ribbon of glass or a series of sheets the glass ranges.-from two to three feet per
are carried beneath a series of grinding minute, the number of runners required will

§ or smoothing runners, each of which per. range ordinarily from: 15 to 25, depending
- forms a surfacing function upon the-glass, upon the roughness of the glass surface to g
suitable abrasives, such as, sand or emery, be smoothed. The glass is ground by the
being supplied with water as is common in use of abrasive and water, the abrasive
sheet glass grinding operation. In the case preferably used for the: coarser grinding
10 of a continuous ribbon of glass, such ribbon being sand and for the final smoothing op-
must of necessity be carried in a straight eration ‘being- emery. The grade of sand es
line beneath the grinders, but in ‘the case’ used with the various runners is progressive-
of a series of sheefs, the movement may be ly finer from the first runner to the last,
- either in a straight liné or on an arc having - and similarly several grades of emery are
15 a relatively large radius of curvature as preferably used with the last runners for
would be the case in carrying the sheets giving the necessary smoothing effect pre- 7o
around a circle beneatli the series of grind-  liminary to the polishing of the glass which
ers. The principal object of the invention will also preferably be effected by continu- .
is the provision of an arrangement of grind- ing the movement of the glass sheets be-
20 ers of such a character, (1) that the grind- mneath a series of polishing runners.
ing or reducing effect upon the glass surface . The runners have their centers cut out as 78
is made as nearly uniform as may be across’ indicated at 9, 10, 11 and 12 and the centers -
the width of the sheet, (2) that-the grinders or axes of rotation of the runners are placed
-themselves will wear uniformly, (3) that the off center with vespeet to the center line A
grinders will grind at a more or less uniform of the series of sheets of lass, the alternate
speed throughout their grinding areas so runners 5, 7, etc. being located with their 80
that a maximum degree of grinding effect centers on the line B, while. the centers of
per unit of time (for the weight of grinders the other alternate runners 6, 8, ete. are lo-
and speed or rotation thereof) may be se- cated on the line C. The cutting -out of the
30 cured.” One embodiment of the invention is -centers of the runners increases the speed. of
illustrated in the accompanying drawings the surfacing action effeeted by the runners. 85
wherein : ; The cutting effect of the runners at any point
Figure*1 is a diagrammatic plan view is dependent upon the speed of movement
showing the arrangement of the runners relative to the glass, and this speed of move-
with respect to a series of sheets of glass ment decreases from the outside 'of the run-
adapted to be carried longitudinally be- uer to the center, so that the cutting action 90
neath the runners; Fig. 2 is g plan_view is less at the center, as well as the wear upon
of a short section of the -apparatus; Fig. 8 the runner.. The tendency is, therefore, for
is a side elevation of the apparatus of Fig. thé runners to wear awuy at their outer por-
1; Fig. 4 is an end elevation of such appa- tloms, leaving the center high. The effect.
ratus and Fig. 5 is an enlarged vertical sec- 18, as the grinding progresses, to wear the 95.
tion through the center of one of the run- outer portions of the runners so that they are -
ners. ) ' _ out of contact with the glass and, if the glass"
As indicated. in Fig. 1, the glass to be is moved beneath the runners at a speed which
45 ground consists of a series of sheets of gives the proper grinding effect at the cen- -
glass 1, 2, 3, 4, etc. preferably mounted ter of the runuer, the grinding effect at the 100
upon a series of .trucks or tables arranged sides of the sheet is insufficient. This effect
for longitudinal movement beneath g series is reduced by cutting out openings of sub-
of runners 5, 6,7, 8, ete., but it will be under- stantial diameter at.the centers of the run-
stood that the invention is applicable where ners and by arranging them so that their
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the glass is in one continuous ribbon in- peripheries extend out past the side edges 105 -

stead of a plurality of sections. The num.- ‘of the glass sheet. :
ber of runners employed will depend upon  The runners are placed off center with re-
varying conditions, among which is the spect to the center line A of the series of



10 therefore becomes

16 Tustrated tends to produce this effect.

8% tiat the speed of

40 Thig condition of uniform cutting due

48" aanter which the runners are
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sheets in order to give a raore uniform grind-
ing effect and to give a more uniform surface
upen the glass. The rapidity of the reduc-
ing or cutting action of the runner upon the
5 glass at any particular point depends upon
“the crossing at this point of the lines of cut.
The cutting action is much more rapid if the
lines of cut crisscross at varying angles than
where they are in the same direction. It
desirable, that this-criss-
cross cutting effect be extended uniformly
over the entire area of the sheet passing be-
neath the series of runmers. The placing
of the runners off center in the manmner il-
To

illustrate, if the centers of the runners all
coincide with the center line of the series of
" ribbons, the band of glass extending along
+his line A on each sheet would have lines of

26 cut which extend only at right angles to the

would be no ¢risscross
cutting at this point. On the other hand,
the glass lying on each side of such line
would receive cuts at different angles, for in-

line A, so that there

25 gtance, along the line @ the glass will receive

a plurality of cuts of varying angular direc-
tion, as indicated by the arrows ¥. By plac-
ing the centers of the runners off center, the
glass along the line A will be given the vary-
3¢ ing crisscross cuts to which the rest of the
surtace of the glass is exposed, as indicated
by the arrows 2. This expedient, therefore,
renders the grinding action much more uni-
form throughout the width of the glass, so
cutting is increased and the
wear upon the runners made more uniform,
and the surface or “smooth” secured upon the
glass rendered much more uniform, thus fa-
cilitating the subsequent polishing operation.
to the
crisscross cuts is adjusted so as to give
o satisfactory grinding action by the extent
which the runners ave made to overhang the
glass at _its edges and by the distance off
placed.

As the abrasive is supplied through the
centers of the runners, the tendency s to
out faster near the center due to the fact that
the abrasive is coarser and sharper before

80 it works its way to the outer portions of the

runners, but on the other hand the cutting
offect of the runner is normally greater at
'its outer portions due te the fact that its
speed of movement relutive to the glass is
greater, so that these two conditions tend to
balance each other and give more or less
aniform wearing action upon the runner
throughout its grinding face. If, however,
the runper wears more or less at its outer
portion as compared with its inner portion,
.. definite curvature upoun the grinding face
will soon be established and remain eonstant,
‘since the wearing effect also depends upon
the pressure between the runner and the
glass and, if any portion of the runper is
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worn away more rapidly than another por-
tion, the increased pressure is transferred to
the surface which 1s less worn. .

The method of mounting and driving the
runners and supporting the glass for move-
ment therebeneath will be seen by reference
to Figs. 2 to b in which a short section of the
apparatus containing only the runners 6 and
7 of Fig. 1 is shown. These runners are
mounted over a series of tables or trucks 13,

having their ends overlapping as indicated
at 17 (Fig. 3) in order fo provide a continu-
ous support for the glass. The series of
tables may be moved along the track by any
drive means desired, surh as g cable or gear-
ing or a locomotive (not shown) -which
pushes or pulls at one end of the series of
cars. The glass is held upon the table in
any desired manner, either by the use of
plaster, as is common in the art, or by suc-
tion or by mechanical means at the edges of
the sheets for preventing their lateral move-
ment upon the tables. '

The runners ave supported upon a suit-
able framework made up of the channels 18,
19, 20 and 21 in connection with the cross

‘channels 22 and 23 (¥Figs. 3 and 4).

The two runners shown are similarly
mounted and driven each by its motor 24,
so that a description of one runner
drive mechanism will be sufficient. The
motor drives a countershaft 25 carried by
suitable bearings on the framework through
the intermediary of the belt 26, the pulley
96> and the bevel gears 27 and 28.
countershaft 25 is provided with a pinion
90 which drives the spur gear 30 carried
by the drive shaft 31 of the runner. This
dvive shaft is mounted in the bearings 32
and 89* carried by the framework and is
flexibly. connected at its lower end with the

punner 7 as indicated in detail in Fig. b,

the purpose being to permit the runner to
rock with respect to the shaft 31, and so ad-
just itself to the surface of the glass, thus
giving a more uniform cutting action
fhroughout its avea and decreasing the
danger of breakage incident to localized
pressure upon the glass. The runner itself
comprises a casting 33 or
castings bolted together, bearing on its
lower face the planking 84 which carries the
cast iron runner bars 35, such runner bars
being preferably of the ordinary type hav-
ing their faces divided into the usual dia-
mond or other similar sectional form.
Mounted upon the top of.the runner is a
pair of bearings 36 which receive the bear-
ing ends 87 of the ring member 38. Mount-
ed in the ring member for rocking movement
is the coliar 39, such collar member being
pivoted upon the ring a8 by means of stub
chafts 40 which are carried by the ring 38
and project into suitable bosses on the sides

The-

-3, plurality of

‘14 and 15 carried by the rails16, such tables
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of the collar 89. Tn order to limit the rock-
ing movement around the stub shafts 40, the
stop members-41 are provided in opposition
to the shoulders 42 on the ring 38. The
shaft 81 is keyed to the collar 39, as indi-
cated at 43. 'The foregoing arrangement
permits the runner to rock in any direction
with respect to the shaft 31 and so adjust

_itself to the surface of the glass,

Mounted upon the top of the collar 39
is a hopper 44 provided with outlet pipes
45 leading downward through the collar 89
and discharging into the space 11 at the
center of the runner. This i3 to.provide for
the feed of the abrasive through the center
of the runner, the hopper being supplied
from a pipe 45* leading from a suitable
source of supply.

In order to regulate the pressure of the
runger upon the glass, the lever 46 (Fig. 4)
is employed, such lever being fulecrumed
upon the member 47 carried by the frame-

~work and having its end 48 forked and fit-

ting beneath the thrust member 49 secured

to the drive shaft 31. At the outer ‘end of-

the lever is a rod 50 provided with a fixed
head 51 and a movable head 52 engaging the
with an- interposed
53. The tension of the spring
by means of the hand wheel 54
which is threaded onto the rod 50 and swiv-
eled at the end of the frame channel 23, By

spring

‘this device the pressure of the runner upon

the glass is regulated and the danger of any
breakage of the glass on its gownwar%
movement after a sudden upward moverme}
is reduced since the*spring 53 cushions this
downward movement, ‘

The operation of the machine will be ap-
parent from the foregoing description. The

. glass is Placed upon the tables, preferably

4&

m & series of sections and the tables car--

ried slowly beneath the series of runners.
The coarsest sand is supplied to the first
runner, while finer and finer grades are sup-
plied to the succeeding runmers until t )
glass is relatively smooth, at which time the
% eding of emery is begun, as many grades
of emery or other fine abrasive being used as

-edges of the sheet

» the smoothing ac-
tion preparatory to polishing. Such
ishing action is preferably carried out by
continuing the movement ‘of the tables be.
neath suitable polishing runners.

What I claim is: I ,

L. A grinding machine for sheet glass
comprising a bed or table mounted for lon-

is neéessary to complete

‘gitudinal movement and carrying the glass

sheet to be surfaced, a plurality of hori-
zontal grinding discs, having their centers
open, arranged in two sets or series along
the table with their axes of rotation off cen-
ter with respect to the longitudinal center
line of the table and of such diameter that
each disc extends out past both of the side
a substantial distance, one
set or series of said discs having their axes
to one side of such center line, and the
other set or series having their axes on the
other side of such center. line, but all of
said axes being located inward from the
side edges of the glass sheet, and means for
rotating the discs. ‘ '

2..A grinding machine for sheet glass
comprising a bed or table mounted for lon-
gitudinal movement and carrying the glass
sheet to be surfaced, a plurality of horizor: .
tal grinding discs,
arranged in two sets or series along the table
with their axes of rotation off center with
respect to the longitudinal center line of the
table and of such diameter that each disc
oxtends out ‘
the sheet a substantial distance, one set or
series of said discs having their axes to one
side of such center line, and the other set
or series having their axes on the other side
of such center line, but all of said axes be-
ing, located inward from the side edges of
the glass sheet, and means for rotatin the
discs, the two sets or series of discs Eeing
interspersed so. that the discs of one set alter-
nate with those of the other set or series,

In testimony whereof, I have hereunto
subscribed my
1922, -

JACOB SODERBERG.

name this 26th day of Sept., 96
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