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1o all whom 1t may concern:
Be 1t known that I, Frank I.. O. Wabs-
WORTIL, of Morgantown, Monongalia county,

West Virginia, have invented a new and use- |

5 ful Apparatus for Grinding and Polishing
Glass, of which the following is a full, clear,
and exact description, reference being had to
the accompanying drawings, forming part of

this specification, in which— '

10 Kigure 1 is a front elevation, partly in sec-
tion of a grinding machine constructed in ac-
cordance with my invention; Fig. 2 is a par-
tial top plan view of the same; Fig. 3 is an
end elevation; Fig. 4 is a detail view of the

15 wheel bearings and connections; Fig. 5 is a
bottom plan view of one of the grinding
shoes; I'ig. 6 is a Eartia,l top plan showing the

- arrangement of the polishing blocks; Fig. 7 is
a detail view showing the joint between the

20 polisher and its shaft; Fig. 8 is a sectional

‘side elevation showing the means for secur-

ing thefelt. Fig.9is a plan view showing one

arrangement of the tracks and turn-tables,
and Fig. 10 is a partial plan view showing an-
other arrangement of the same. |
My invention relates to the class of grind-
ing and polishing machines for plate glass,
and 1s designed to increase the speed of the
operation and at the same time improve the

30 action of the grinding or polishing surfaces
upon the glass. ' .

The mnvention consists in the following fea-
tures:—The use of a floating support for the
table spindle, which will allow the table to

35 accommodate itself as the disks move over
raised and depressed portions of the glass
being ground. Further, in the use of & re-
ciprocating carriage carrying freely rotating

‘grinders which is moved across the table

40 during its rotation. Also in means for ap-

o
oo

- plying a heating medium to the table, in the

o . L
peculiar arrangement of the grinding shoes,

m doing away with the heavy turn-tables for |

shifting the bridges. |

45 It further consists in the combinations
hereinafter deseribed and claimed.

In the drawings, 2 represents a circular
-table which may be of ordinary form, and is
mounted upon a vertical spindle 3. The
50 spindle 3 is provided with cylindrical bearing
surfaces 4 and 5, the lower one being mount-
~ed I a step bearing of any suitable. type.
The surface 4 fits within a bearing in the sta-
tionary frame 6 mounted in a pit. Above
55 the bearing 4 a ring 7 secured to the driving

I spindle rests on a ball—bearing, the ball-race

of which is formed in a bearing 8 mounted
upon & forked lever 9. This lever is pivoted
at 10, and 1s provided with'a weight 11 which
acts against the weight of the table so as to gq
give a lifting préssure. This counterweight
therefore affords a yielding support for the
table which will allow it to yield slightly as
the grinders move over the raised and de-
Eressed portions of the plates. This avoids g5
reakage and also gives a more even grinding
action. The spindle will move up and down
through the cy]lindrica,l bearings as the table
yields during its rotation. The amount of
the counterweight may be varied, but should ;¢
be sufficient to afford the yielding action.
The. table may be rotated By a bevel pinion
12 on a driven shaft 13, which engages a
bevel wheel 14 secured to the lower part of
the table. - s 75
In grinding the glass on the table I employ
a movable bridge 15 carried upon wheels 16
movable upon tracks 17. The béarings for
these wheels are formed in the lower parts
of vertical hollow spindles 18 which extend g
up’ through suitable bearings in the castings
19 forming the end of the bridge. Within

each hollow spindle is a driving shaft 20 car-

rying at 1ts upper end a bevel wheel 20’an
provided at its lower end with a pinion 21 g5
driving a double-toothed wheel 22 having a
toothed conical portion 22’ engaging teeth on
the face of wheel 16. The wheels 20 are
driven by bevel pinions 23 on a common .

shaft 24 extending across the bridge and gg

having hand wheels 25 at each end. 1In this
manner, the bridge may be moved along its
tracks, while at the same time casters or sup-
porting wheels may be turned around on
their axes for a purpose hereinafter ex- g

plained.

- The grinding disks are not supported di-
rectly upon the bridge, but are carried upon
a reciprocating frame or carriage 26 having
upper wheels 27 resting upon tracks 28 ex- 100
tending through thebridge. The grinder car-
riage hangs upon these rollers or wheels and

- 1s reciprocated by a pitman 29 extending

to a crank 30 on a shaft 31 having gear wheel .
32 driven by a pinion 33 on shaft 34 carrying 105.
the pulley 35 by which the shaft is driven.

‘The belt for this pulley is arranged so that it

will allow for the movement of the carriage.
The carriage is guided during its recipro-

| cation by side rollers 36 movable upon guides 11¢
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| &2

37 on the bridgé. " The rollers 36 are mount-

ed upon small stub shaft ends which are ec-

centric to the shafts 36’, so that by turning
the shafts I can adjust-the guide rollers to

make the face of the grinders parallel with
the table. The spindles-38 for the grinding

disks 39 are mounted in the ordinary manner :

upon the reciprocating carriage, being ad-

justable by the levers 40 -engaged by the
‘screw-shafts 41 having lower hand wheels 42.

The reciprocating of the grinder carriage
makes the grinding more uniform, since any
pomnt on the face of the grinder constantly

~ changes position relative to the axis of rota-

30

35

s tion of the table.  Hence, the grinding does

not tend to give a wedge shape, which is

liable to happen with ordinary grinders

where the bearings of the grinding disks are
stationary. It also gives a smoother.surface
on the glass. . o o

~ As shown in Fig. 5 the grinding shoes 43
consist preferably of segmental or wedge-
shaped castings, which may be secured
bolts extending through five holes 44 in eacﬂ

5 shoe. These'shoes may be cast interchange-

ably so that they can be removed and re-

¢

the grinding runners. _ .

The lower face of the casting is provided
with a series of grooves 45, the general direc-
tion of which is inclined both to the radius
and circumference of the general circle of the
disk. The grooves are also preferably made
In zlg-zag or sinuous form, as shown, so that
the sand will travel through them at an un-
even rate. It travels faster in those
approaching circumferential lines, and slower
in the parts approaching the radial lines.

placed without removing and turning over

- This retains the sand for short intervals of

40

45

time, 1n the radial portions of the grooves,
and makes the grinding action more rapid.
As the movement of the table is 1 the
same direction as that of the disks and at a
higher speed, the motion of the table will
Torce the sand through the grooves at one
side of the segment and suck it through the

~ grooves on the opposite side, at any given

o0
05

60

65

moment. The movement of thesand through
the grooves is therefore made positive and
the grinding action more rapid. A
- Another feature of myv invention lies in
providing means for applying a heating me-
dium to the table. hen. the glass is bein
polished its upper surface becomes heate
and the difference in temperature between
i{ﬁs upper and lower faces sometimes warps
the
not polish properly until its temperature has
been raised and ordinarily this is done by the
friction of the polishers themselves. This
heating up consumes a considerable amount
of time, in addition to the liability of crack-
ing the glass. . y

provide means for heating the -table,

preferably by introducing steam or hot water |

nects through %1

arts

glass and cracks it. Moreover, glass will

801,107

‘through the hollow supporting spindle, circu-

lating 1t through the table, and then drawing
1t away through another passage in the hol-
low shaft or spindle. Thus, in Iig. 1 I show

the spindlé 3 as provided with two hollow

stuffing boxes 53 and 54, into one of which
steam orhot water is supplied through a pipe
55, while the steam passes out from the other

through pipe 56. A vertical passageextends
through the spindle from the box 53 and con-

pipe 57 with a cavity in the
body of the table. This cavity preferably
extends throughout the polishing surface of
the table, and is divided by the central trans-
verse partition 58, having holes 59 at oppo-
site ends near the edge of the table.

the chamber on one side and then flows

‘through the holes 59 in the other chamber,
and after thus circulating beneath the whole

surface of the table it passes down through
pipe 60.into another passage in the shaft 3
which leads to stuffing box 54. I can thus

he
‘steam entering through pipe 57 passes out in

80

85

maintain a circulation .of steam or other

heating fluid through the table at the begin-
ning of the polishing operation and f;ﬁus heat

the lower face of the glass and at the same

time increase the speed of polishing. I may
also apply this heating me
desiraf) e times in the operation. o

In the ordinary systems where traveling
bridges are used the entire bridge is moved
out m front of one table onto a large turn-
table -and then turned around at right an-
gles, moved laterally in front of the next ta-
ble onto another large turn-table, and then
turned around forward over this next table.
In such systems the turn-tables are large and
heavy and occupy a large amount of space.

In some cases a grinding bridge and a polish-

ing bridge are used for each table and part of

ium at any other

9C

100

105

these bridges were idle a large part of the

time. |

I have done away with the large, heavy
turn-tables, and employ instead of them
small turn-tables on which the supporting
wheels of the bridge rest when run out in

front of the table. Thus, I show in Fig. 9

four small turn-tables 46, which are arranged

‘to receive the supporting wheels of the ;i

bridge. The bridge wheels being on rotary

spindles, when the small tables are turned

the wheels turn with them to bring them into
alinement with the cross track 47. The

bridges then run sidewise in front of the other

table onto a similar four turn-table device,
where the wheels are again shifted and the
bridge then run forward over the next table.
This system enables one grinding and one
polishing bridge to supply several tables,
thus reducing the cost of the system and

119

120

125

\
!y

economizing space, as the four small tablés’

take up much less room than the single ldtge
table.

In the breferred form of Fig. 10, the pol-, 130



11es, each series having its own track.
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1shing tables are arranged in two or more se-

~ small turn tables 46’ are used at the ends of

20

25

30

39

40

45

o0

b5

GO

60

i, 9 - | |
['he polishing bridge may be of any ordi-

each track and I can thus use each bridge

succeessively for-a series of tables without

shifting it for each table as in the form of

nary type, except as to the features above
named, and I have improved the polishing
disk in two features.

polishing disk and its stem, in combination
with a disk-bearing which gives the disk a

free rotation independent of the ball and

socket joint. Thus, in.Fig. 7 1 show the
Eolishing disk 48 as connected to its stem 49
ball and socket joint 50.

the ball joint and supports the disk so that

‘the disk rotates on this bearing while the ball
‘joint allows universal adjustment.

The ad-

vantage of this feature lies in giving free ro-
tation while -the table is rotating. Where
the ball and socket joint alone is used the
disk 1s liable to bind under the pushing ac-
tion of the.table; but by combining the ball
and socket joint with an independent bearing
I obtain free rotation of the dfi)sk, while at the
same time the disk can adjust itself to the
table. The two half boxes for the disk bear-
ing are clamped together edge to edge, their
lov.ier ends loosely engaging the hub of the
disk.

Another feature in the polishing disk lies
in the manner of securing the felt or cloth on
the disk. Instead of using a plain edge on
the disk, around which the felt is secured by
the frictional action of a ring, I cut notches

52 In the edge of the disk as shown in Fig. 8,

these notches being shaped to receive the cor-
ner portions of the felt. The notches are
preferably of slightly less depth than the
thickness of the felt so that as the ring is
forced up over the disk it will bear only
against the corner portions of the felt and
force them into the notches. This gives a
positive seating of the felt to prevent its
turning around the disk, and also econo-
mizes space and gives a larger effective pol-
1shing area for the size of the polisher than
heretofore. ~
The advantages of my. invention will be
understood by those skilled in the art, from
the preceding description. The floating ac-
tion of the table gives uniform action and
avolds breakage. The reciprocating of the
erinder also assists in giving uniform grinding
and affords a smoother surface. The pecul-
1ar arrangement of the shoes increases the
speed of grinding and gives more efficient
action of the abrading medium. The heat-

ing of the table equalizes the temperature of |

the glass on both sides during the polishing

The.

i action.

The first consists in
the use of a ball and socket joint between the

. A bearing 51 is
‘also provided for the disk which surrounds

while it also facilitates the polishing action

3

by bringing the glass more quickly to the

temperature required for effective polishing
The track system economizes space
and original cost, as well as the time occu-
pied in changing bridges. The peculiar bear-

| ing of the pohishing -spindle allows free rota-
tion and also automatic adjustment, while

the felt-securing means is simple and effect-
tive, and more secure than former devices.

Those features of the machine which are
herein shown and described, but not claimed

“herein, form the subject of divisional appli-

cations which have been filed by me therefor.
These applications are Serial No. 255,863,
filed April17th, 1905; Serial No. 266,696 filed

70

80

June 24th, 1905; and Serial No. 332,203, filed |

August 27th, 1906. . ,
Many changes may be made in the form
and arrangement of the various parts with-
out departing from my invention. |
I claim:— — _
1. In grinding or polishing apparatus, a
freely rotating and vertically moving grind-
ing- or polishing disk, a positively driven ro-

tary table arranged to rotate the disk during

85

90

the operation of grinding or polishing, and .

means tar permitting automatic adjustment
of said table to correspond to the vertical
movements of the disk with respect to said
disks during the grinding or polishing action
so as to secure uniform pressure on the ob-
Ject being ground or polished; substantially

as described.

2. In grinding or polishing apparatus, a
ireely rotating and vertically moving grind-
ing or polishing disk, a table arranged to ro-
tate the disk during.the operation of grind-
ing or polishing, means for rotating the table,

and a counterweight for partially counter-

balancing the table to permit its automatic
adjustment towards and away from the
freely rotating disk during the grinding or
polishing action to correspond to the vertical
movements of the disk so as to secure a uni-
form pressure upon the object being ground
or polished; substantially as deseribed. '

3. In grinding or polishing apparatus, a
table, means for rotating the same, a freely
rotating grinding or polishing disk, means
for permitting automatic adjustment of said
table with respect to said disk, a reciprocable
carriage carrying the disk, a bridge or sup-

port upon which the carriage is mounted and

means for reciprocating the carriage during
the rotation of the table; substantially as
described. | .

4. In grinding or polishing apparatus, a
table, means for rotating the same, a car-
riage having freely rotating disks, and means
for reciprocating the carriage during rotation
of the table; substantially as described.

5. In a grinding or polishing apparatus, a

table, means for rotating the same, a bridge

operation and prevents liability to cracking; | movable to and from the table, a carriage

95

100

1095

110

115

120

125

130
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‘movable along the bridge, and means for re-

~carriage movable along the bridge, and means

<3

ciprocating the carriage during rotation of
the table; substantially as described.

6. In a grinding or polishing apparatus, a
rotary table, a bridge movable thereover, a
carriage movable lengthwise of the bridge
and carrying grinding disks, and connections
for reciprocating the carriage when the
bridge 1s in position over the table; substan-
tially as described. '

7. In
rotary table, a bridge movable thereover, s

for adjusting the carriage transversely; sub-
stantially as described. _
8. Ina grinding or polishing system, a |

traveling bridge having vortically extend- |

the bridge carried upon said stems and means

‘bridge mounted in the spindles, and positive

rinding or polishing apparatus, a |

891,197

ing rot_a;r'y S'temS,ﬁnd supporting wheels for

for positively actuating the said stems; sub- 20

stantially as described.

9. In a grinding or polishing system, a
traveling bridge having vertically extending
rotary spindles, supporting wheels for the
29
means for turning said wheels on their axes;
substantially as described. _ o

In testimony whereof, I have hereunto set
my hand. -

FRANK L. 0. WADSWORTH.

Witnesses:
G. M. ViERs,

H M. CorwiIN.
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