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To all whom it may concermn:

be it known that I, EDWARD BAGNALL, of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, haveinvented certain
new and useful Improvements in Apparatns
for Grinding, Smoothing, and Polishing Plate-

Glass; and I do hereby declare the following

to be a full, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same. |

My invention relates to an improvementin |

apparatus for grinding, smoothing, and pol-
1shing plate - glass, the object of same be-
ing to provide effective and economical means

which can be brought into action to succes-

sively smooth and polish the glass surface,
thus completing one surface of the plate be-
fore the latter is turned for treatment on its
opposite face. . |

A further object is to provide successful
means forcreatingand maintaining a vacuum
within the table, whereby the plates are re-
tained in place by atmospheric pressure on
the outside. - | . -

A further objectis to provide the table with
& non-porous faeing or cushion which will
yteld or give to inequalities in the surface of
the glass plates. ~

A further object is to generally improve the

construction and operation of glass grinding
and polishing machinery in the manner here- |

Inafter more fully described and claimed.

With these objects in view my invention
consistsin the partsand combinations of parts
and in the details of construction, as will be
more fully described, and pointed out in the
claims. | |

In the accompanying drawings, Figure 1 is
a viewin plan of an apparatus embodying my
invention. Fig. 2 is a view in vertical sec-
tion, showing the engine, pump, and tanks
in elevation. Fig. 3 is a detail view show-

~ 1ng one of the runners R and adjacent parts.

45

_50

Fig. 4 is a view in section of the table. Fig.
518 a view in section of the table, showing
the method of forming the cushion. Fig. 6
18 a view in section of the table, showing a
plate of glass thereon. Fig. 7 isa view in sec-
tion of the table, showing a modification of
the cushion; and Fig. 8 is a modified form of
cushion.

are placed. This table is secured centrall

II-

KK represents the hollow table on which
the glass plates to be ground and polished

to the vertical hollow shaft K’, which. lat-
ter 1s mounted in the bed-plate I, secured
to and resting on a solid masonry or other
foundation, the said bed-plate being held
solidly in place by the bolts B. The bed-plate

shaft K', which latter is sustained by anti-
friction-rollers G, carried in a frame G', resting
on the floor of the recess in the base, and later-
ally by the antifriction-rollers G?, supported
in vertical positions near the upper end of the
enlargement. The shatt K' is hollowed out,
as shown, and is open at its lower end, and to-
gether with thehollow enlargementof the base

formsan oil-chamber, which operates to keep

the shaft K’ and its bearing well lubricated.
The table K is, as before stated, made hollow,

I and its top is provided with a series of per-

forations communicating with the interior,
so that when the airis exhausted from within
the table the pressure against the plate or
plates resting on the table caused by the par-
tial vacuum within the table operates to hold
the latter in place during the operations of
grinding and polishing. Passing up through

‘the hollow shaft I{ and connected with the
‘table by a male and female coupling M is a

branch of the air-exhaust pipe K, the upper

| énd of said branch pipe being in open com-

munication with the table, as shown, so that
when the air is exhausted from the pipe E it
will also be exhausted from the table.

from which the air is exhausted by means of
the air-pump E? A branch pipe E3 connects
with the tank B*, which contains compressed
alr, which is forced into it from the air-pump,
and communication between the hollow table
and these tanks is established by the valves
b and b'. Secured on shaft K’ between the

The
-exhaust-pipe K leads to the vacuum-tank F/,
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Tisprovided with an npwardly-extending cen-
tral enlargement hollowed out to receive the
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table and the shaft-bearing is the large -

| pulley H, around which the driving rope,
chain, cable, or equivalent power-transmit-

ingdevice D winds. The grooves in this pul-

ley may be lined with leather or rubber or
be provided with pockets having rubber
blocks therein forpreventing the rope or ca-
ble from stepping thereon, and the pulley
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may, if desired, be made of wood and be ro-
tated by the ordinary hemp or manila rope.
This power-transmitting device D on its way
to and from pulley H passes over and un-
der guiding-pulleys C, which latter are so
located as to sustain the cable or its equiva-

lent in proper operative position. LT'his ca-

ble is preferably arranged in a gutter or con-
duit below the floor-level of the factory, so as
not to obstruct the floor-space thereof, and
the drum around which it winds may be ac-
tuated by the same engine which operates
the air-pump. The table thus mounted and
supported is rotated by the rope or cable D
and carries on its upper face the plate or
plates of glassto be treated. These plates of
olass in their original condition are rough
and uneven. The first operation is to grind
off the uneven surfaces, after which the
oround surfaces are polished, and 1 propose
under my system to both grind the plate and
then polish the surface thus ground betore
turning the plate over or removing it. The
difficulty heretofore experienced in this class
of machines was to seal the plate to the table
in an approximately air-tight manner,where-
by the partial vacuam within the table could
be maintained sufficiently to hold the plates
in place. The finished side of the glass will
make sufficiently close contact with the sur-
face of the table to preserve the vacuum with-
out the interposition of a cushion or packing
of any kind; but with the rough side a pliable

cushion is necessary. The cushion I employ
is composed of a composition d* of glue, mo-

lasses, and Spanish white 1n proper propor-
tions and is cast on the table within a remov-

able ring secured to the table for the purpose-

and allowed to cool or solidify thereon, the
holes in table being closed by suitable pegs
which project up sufficiently far to form

corresponding holes in the -cushion. After |
the cushion has cooled off the pegs and ring

are removed, and the composition is ready to
receive the plate or plates. After one side

of the glass has been ground smooth the cush-

ion or packing may be removed, as the smooth
face of the plate makes an air-tight contact
with the table, and to facilitate this removal
and handling of the cushion I prefer to pro-
vide the same with a canvas backing d. This
backing is applied to the cushion by first

_placing it over the whole or part of the table,

with the openings therein alining with the

holes in the table, or if the canvas be a new
piece without holes the holes should be formed. |

to aline with the holes 5 in the table. The

~ ecomposition in a melted state should then be

- 60

poured onto the canvas and permitted to cool

or harden thereon, the holes in the canvas and
table being, of course, first plugged to pre-
vent the composition from entering the cavity

in the table and also to insure the formation
of corresponding holes in the cushion. In

order to insure perfect and complete aline-
ment between the holes in the cushion and

those in the table, I may countersink the lat-

ter, as shown at d', Fig. 7, which will produce

a corresponding projection on the lower face
| of the cushion, which projections form guides

for directing the replacement of the cushion
on the table. When it is necessary to place
several plates of varying thicknesses on the
table at one time, I prefer instead of making
the cushion of one piece or blanket form to
make it up in the form of rings each forming
a separate cushion around each opening in
| the table. By making these rings of different

thicknessesand having an assortment of them
the proper rings can be selected to just bring
the surfaces of the several plates to the proper
and common level. These rings are shown
in Fig. 8, and while I prefer to make them of
the composition above deseribed they may be
made of rubber and are preferably provided
with a depending projection, asshown, to hold
them in proper position over their respective
openings. To assist in preventing the en-

blanket with a pneumatic cushion P° of ap-
proximately the thickness of the blanket.
This pneumatic tube or cushion is designed
to support the glass plate near the edges of
the latter, and thus prevent the entrance of
any air due to inequalities in the surface of
| the glass. It should also be understood that
when the glass plate or plates on the table do
| not cover all the holes therein the exposed
holes therein must, in order to secure and
maintain the necessary partial vacuum, be
plugged tp: S

The traveling frame that I have shown in
the drawings is equipped for grinding the
olass to a level surface. In addition I em-
ploy a traveling frame for polishing; but the

of grinding - rubbers. The two traveling
frames thus equipped are mounted on flanged
wheels Q, which latter run on rails Q’, se-
eured to the floor, and are adapted to travel
over the table or series of tables arranged in
line, the grinder being in advance of the pol-
isher. The frame of the traveling carriage
may ‘be of any approved design, constructed
to span the table and freely pass over same
and necessarily of strength amply sufficient
to carry the operating parts. Generally
speaking, it comprises sides having flanged
track-wheels, which run on the rails, and con-
necting - beams, which carry the operating
parts. |

trance of air to the table, I may surround each
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latter is identical with that here shown, ex-
cept that polishing-rubbers are used in place
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Mounted in journal-boxes V are the hollow .

antifrietion-rollers or rollers which hold the
upright hollow shafts in position and reduce
the friction. KFach shaft 3 carries at ifs lower
end a sprocket-wheel T and mounted in the
‘hollow shafts so-as to rotate therewith, but
free to move vertically therein, are the inner
shafts R?, which pass through its hollow shaft
3, and is connected at its upper end by a sult-
able connection with the short arm of a lever
| W and carries at its lower end a runner R.

P~

shafts 3. These bearings preferably. carry
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each is connected at its outer end by pitman
3 with the piston-rod F' of the vacuum-mo-
tor I, carried on the frame. These motors
K are simply eylinders carrying pistons and
connected at their lower ends by flexible
pipes with a branch pipe leading to vacuum-
pipe K, each branch pipe having a valve 10
for opening and closing communication with
cylinders and vacuum-pipe. With this con-
struction it will be seen that by opening
valve 10 the suection or partial vacuum in
pipe E will cause the piston in cylinders F
to descend, and thus elevate by the conneec-
tions already described the runners R, so
that the frame may be freely moved over the
table without eontact therewith. One run-
ner-shaft 3 carries a fast pulley 6 and a loose
pulley 62, which are cqupled up by a belt 7
with corresponding pulleys 6 and 6* on the
main driving-shaft 4. This driving-shaft is
carried vertically on the frame, as shown,

and is coupled up directly at its upper end

to the electric motor Z, which latter may re-
ceive its current from an electric conductor
in any of the well-known ways now in com-
mon use. The two hollow shafts 3 are each
provided with a sprocket-wheel T%, connect-
ed by sprocket-chain T, so that both shafts,
with their rubbers, rotate in unison, and the

motion imparted to said sprocket-wheels and | the rubbers,it can be accom plished by a elutch

the runners by the motor will be reverse to
the direction of rotation of the table K. It
1S therefore apparent that one or both of the
rubbers can be elevated orlowered while ro-
tating or at rest, and as the rubbers are each
secured to a shaft revolving with but free to
move longitudinally in the hollow shafts a
vertical movement of one or both of the rub-
bers does not affect the alinement of the
sprocket-wheels by which they are coupled
up, and by providing fast and loose pulleys
and a shifter X forshifting the rubber’s driv-
ing-belt the movements of the latter may al-
ways be under control without affecting the
movements of the other parts also actuated
by the motor Z. The driving-shaft 4 is also

- connected by means of suitable gearing and

50
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clutch mechanism with shaft 14, which carries
two pulleys 15, each of which is connected by
a belt 9, one of which iscrossed to correspond-
ing pulleys 16 on shaft 17. These shafts 17
and 14 also carry two loose pulleys, one of
the latter being double the width of the belt

and located between the two fast pulleys and

the other on the outside of one of the fixed
pulleys, and the belts 9, which are mounted
on these pulleys, are shifted by automatic
shifting devices constructed as follows.
will of course be understood that the erossed
belt 9 imparts motion in one direction toshaft
17, while the straight belt rotates the latter
in ‘the opposite direction. Ience when one

of these belts is on the fast pulleys the other

It |

These levers W are pivoted to the frame, and |

|

S

the frame of the machine and having flat-
tened tops with npwardly-projecting pins.

- I/ is a sliding bar resting on the flat faces
of the standards and provided with slots for
the passage of said upwardly-projecting pins,

I

70 |

with a pair of belt-hooks I# which engage '

and move the belts when the sliding bar is
shifted, and with an upwardly - projecting

standard Y, the latter being adjustably se-:

cured to the bar, so that its position may be
shifted when necessary.
13 represents arms located in a planeabove

the table and in position toengage thestand-

ard Y and shiftthelatter longitudinally, thus
carrying with it the sliding bar and the belt-

hooks, which latter shift one belt from the

fast pulley onto the loose pulley and theother

| belt from the loose pulley onto the fast pul-

ley, thus reversing the direction of rotation
of the shaft 17. This shaft 17 is geared up
by bevel-pinions 16* and 18 to shaft 2, and
the latter is connected by sprocket-wheels S’
S* and sprocket - chains S with two of the
flanged wheels Q, one on each side, so that
when shaft 2isrevolving the traveling frame
carrying therubbers isreciprocated or moved
back and forth over the table, thus uniformly
grinding or polishing the surface of the glass
being treated. When it isdesired to discon-
tinue this movement of the frame carrying

on shaft 17 or by throwing both belts onto
the loose pulleys, which can be done with
pulleys constructed and arranged as above

described. The shifting arms 13 are hinged
or arranged to be thrown up out of the way

of standard Y. Hence when it is desired
to move the frame carrying the rubbers from
one table to another the arm 13, which would

Interfere with such movement, is thrown up

out of the way and the frame permitted to

continue its movement to the next table,
The rubbers R are shown of different sizes

and are preferably so arranged that the larger

one overlaps the center of the table, while the

75

80

Qo0

95

[CO

105

I10

smaller one overlaps the outer edge, thus in-

suring a positive engagement of the rubbers
with the entire exposed surfaces of the plates
on the tables, and as the table is rotated in
one direction and the rubbers in the opposite
direction and at a greater rate of speed it

wiil be readily seen that the grinding and

polishing will be accomplished not only in a

‘rapid but effective manner. -
- The table being mounted centrally isliable
to tilt or yield slightly, and to prevent this"

and to add additional stability to the same I
support the table near its peripnery on a se-

These rollers L° are mounted in bearings and

ries of rollers LS, located equidistant apart. -

II5
I20

125

‘are preferably supported on springs carried -

on screws, whereby they can be adjusted to

firmly bear againstthe under side of the table
with a yielding pressure, an

must be on loose pulleys, and when both are | prevent any wabbling of the table.
While I have described a single motor for

on the loose pulleys shaft 17 will remainidle.

L represents a pair of standardscarried by | actuating the several moving parts through

I30
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the intervention of belts and belt-shifters for | chine, the combination with a hollow table -

moving the belts, it is evident that a motor
may be applied directly to the runners for ro-

tating same and another directly to shaft 2

for rotating it. It isalsoevidentthatchanges
in the construction and relative arrangement
of the several parts might be made without
avoiding my invention, and hence I would
have it understood that I do not restrict my-
self to the particular construction and ar-
rangement of partsshown and described ; but,

Having fully described my invention, what

I claim as new, and desire to secure by Letters
Patent, 1s— |

1. In a glass grinding and polishing ma-
chine, the combination with a bed and a hol-
low enlargement, of a table, a central shaft
depending from said hollow enlargement on
the base, antifriction-rollers in the bottom of
said hollow enlargement under the lower end
of the shaft to sustain the vertical thrust
thereof and an annular series of antifrietion-
rollers mounted in the vertical wall of said
enlargement to sustain the lateral thrust of
said shatt. |

2. A glass polishing and grinding table on

which the glass is retained in position by a
vacuum under the glass,provided with a yield-
ing detachable cushion the vacuum-chamber
and on which the glass plate rests, the said
cushion being constructed and having the
characteristics substantially as described.
3. A glass grinding and polishing table on
which the glass is retained in position by a
vacuum or suction, provided with a yielding

detachable cushion composed of a back or

base of any suitable fabric or textile and an
upper surface of soft non-porous composition
said members of the cushion having alined
holes communicating with the vacuum or suc-
tion chamber substantially as deseribed.

4, The combination with a glass grinding
and polishing table having a vacuum-chamber
therein and a plurality of openings through
its top, of a cushion for said table composed
of a series of separate sections of varying
thickness, each section comprising a sott non-

‘porous composition, and having perforations

alining with the openings through the top of
the table, substantially as described.

5. The combination with a glass grinding
and polishing table having a vacuum-cham ber
therein and a series of openings through 1its
top, the said openings being countersunk at
their tops, of a soft non-porous cushion on
said table, said cushion having openings cor-
responding with those in the table and also
provided with depending projections which
rest within the countersunk portions of said
openings. | | '

6. The combination with a table having a
central depending shaft and means connected
with the latter for rotating it, of equalizing-
rollers supporting the peripkery ot the table
and yielding and adjustable bearings for sald
rollers. |

7. In a glass grinding and polishing ma- |

having a plurality of holes through its upper
face, a series of soft porous cushions resting
on the table, each cushion having a single
aperture therein alining with a single aper-
ture in the table.

3. The combination of a glass-holding ro-
tating table, and grinding and polishing run-
ners rotating in .a direction opposite to the
rotation of the table and means for simulta-
neously imparting to said runners a laterally-
reciprocating movement, substantially as set
forth. | |

9. The combination with a track, a table lo-
cated between the rails of said track, a frame
mounted on and adapted to be moved on the
track,glass grinding or polishing runners sup-
ported by the frame and means for rotating
the runners and means for automatically ele-
vating the runners. o

10. The combination with a glass-holding
table, a track passing the table, a frame
mounted on and moving on the track, and

olass grinding or polishing runners supported

by the frame of means for rotating the run-

ners and automatie device for imparting a to-
and-fro movement of the frame on its track
as and for the purpose specified.

11. The combination with a glass-holding
table and a track passing the table, of a frame
mounted to travel on the track and adapted
to be moved thereon into operative position
over the table, glass grinding or polishing
runners supported by the traveling frame, a
motor mounted on the traveling frame, and
means for connecting the motor with the run-
ners, all substantially as described and speci-
fied. . ] .

12. The combination with a glass-holding
table and a track adjacent thereto, of a travel-
ing frame having wheels mounted on said
track, runners mounted in said frame over the
table, a motor on the frame, and gearing con-
necting said motor with the wheels of the
frame and with the runners for simultane-
ously rotating the latter and causing the
frame to run on the track.

13. The combination with a glass-support-

ing table, of a frame mounted to travel over

said table, runners mounted in said traveling

frame, a motor on said frame, gearing con-

necting the motor with the runners for rotat-
ing them, gearing operated by said motor to
propel said traveling frame, and means for
automatically reversing the operation of said
last- mentioned gearing at each end of the
travel of said frame.

14. The combination with a glass-support-

ing table, and a frame mounted to travel over
and independent of said table, of means for
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rotating the table, runners carried by the

traveling frame overthe table, a motor mount-
ed on the frame and gearing connecting said
motor with the runners and operating to ro-
tate them in a direction reverse to the direc-
tion of rotation of the glass-supporting table.

15. The combination with a glass-holding

130
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table and a track passing the table, of a frame
mounted on the track and adapted to bemoved
thereon into position over the table, revoluble
glass grinding or polishing runners carried by
the flame nmeans for rotating the runners, a

motor mounted on the fmme and means con-

necting the motor and track wheels of the
frame, substantlally as deac: ibed and speci-
fied.

16. In a glass grinding and pohshmﬂ' nma-
chine, the eombmatlon Wlth a rotary table, a
movable frame carrying runners and means
for rotating therunners, of a vacuum-cylinder
for each runner, a piston in each cylinder and
means connectmﬂ each runner with its respec-
tive piston wheleby the runners may be moved
vertically, substantially as set forth.

17. The combination with a rofary table, a
frame carrying runners, and means for pro-

5

shifting devices for changing the direction of

movement of said frame wherebv 1t 18 caused
to move backward and forward over the table,
substantially as deseribed. |

18. In a glass grinding and polishing ma-
chine, the eombmatwu with a table on which
the glass is retained in position by a vacuum

_under the glass, of a yielding detachable cush-

ion on the ta,ble and a pneumatic cushion or
collar encuchnﬂ the yielding ecushion and
adapted to support the glass plate near the

i edees of the latter.

In testimony whereof 1T have signed this

specification in the presence of two blleCI 1b-
mfr witnesses.

EDWARD BAGNALL.

Witnesses:
VAL. GONTER,
. O. WoLFF.

25

30




	Drawings
	Front Page
	Specification
	Claims

