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DANIEL BEATTY, OF NEW KENSINGTON, PENNSYLVANIA.

'MAGHINE FOR GRINDING AND POLISHING PLATE-GLASS.

SPECIFICATION formmg part of Letters Pa,tent No. 657,724, dated September 11 1900

Application filed November 7, 1899.
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o all whomw 1t may conceriv:

Beitknown thatl, DANIEL BEATTY,a citizen
of the United States, residingat New Kensing-

‘ton,in the county of Westmoreland and State
of Pennsylvania, have invented a new and
useful Machine for Grinding and Polishing
Plate-Glass, of which the following is a speci-

fication.

My invention relates to machines for ogrind-
ing and polishing glass; and one obJeet in
view 18 to prmide an improved structure
adapted to simultaneously act on both sur-
faces of a plate of glass and throughout the

area thereof during 1ts treatment in the ma-

chine. _

A further object 1s to prowde a grinding-
disk with an improved abrading- burfaee ca-
pable of renewal when worn down with ease
and facility, and said abrading-surfaceiscon-
structed to permit of the expeditious passage
or cireulation of the abrading material—usu-
ally sand—throughout the full area of the
orinding-disk. .

A fm-the1 object is to provide an 1m p: ovad
work - carrier arranged to carry the glass
plate to and fro between the grinding-disksg
said carriage having work clamps which ‘are
adjustable o differ ent sizes of the plate-ﬂ'ld%s
and are easily removable when worn.,

A further object 1s to provide means for
propelling the carriage uniformly and steadily

hetween the grinding-surfaces and for auto-.

matically reversing the carriage as 1t ap-
proaches the limit of its travel in either di-
rection.

With these ends in view the invention con-
sists in the novel combination of mechanisms
and in the construction and arrangement of
paris, as will be hereinafter fully deseribed
and claimed.

To enable others to understand Lhe inven-

~ tion, I have illustrated a preferred embodi-

K0

ment thereof in the accompanyiung drawings,
forming a part of this Speeiﬁca,tion, and in
which— -

Figure 1 18 a plan view of my mventlon,

mla,pted for service as a machine for grinding
plate-glass. IFig. 2isalongitudinal sectionﬂl
elevation taken in the plane of the dotted
line 2 2 of Fig. 1 looking in the direction of
the arvow. Fig. 3 is a vertical transverse
sectional elevation taken in the plane of the

working parts of the machine.

dotted line 3 3 of Fig. 2 looking in the diree:

tion of the arrow. Tig. 4 is a detail perspec-

tive view of the work-carriage removed from
the machine. Fig. 5 is a detail perspective
view of a part of one abrading-wheel. TFig.
6 is a detail perspective view of a 1"evoluble
disk coustructed with a surface for polishing
the plane-surface of a glass plate.

The same numerals of reference are used

‘to indicate like and corresponding parts in

each of the several ficures of the drawings.
10 designates the bftse or platform,of proper
d1menq10nb and shape to support lahe several
This platform
is m‘owded with a carriage-way or recess 11,
and on the upper side of '[nhlb platform are Se—

‘cured the track-rails 12, which are disposed
on opposite sides of the carriage-ways1l and--

in parailel relation to each other for the pur-
pose of directing and gulding the work-car-
riage in a leemlmem‘ pdth between the oppo-

-su;ely revoluble grinding or polishing disks.
{ The base or pl&bform is, furthermore,

pro-
vided with thedischarge- (Jh.:umels 1313, whmh
lie on opposite sides of the carr iage and into
which the water and sand are discharged

from the abrading mechanism, said (,hd,nnels

serving to convey the water .:md sand to suit-
able re(,eptacleb or otherwise dlqchmue them
from the apparatus. |
14 15 designate short horizontal shafts ar-
ranged substdubmlly, in alinement with each

other a,nd supported in bearings on opposite

sides:of the carriage. The shaft 151s mount-
ed in bearings 16, so as to rotate freely therein

| and be eapable of & limited endwise ad just-

ment; but the other shatt 14 is mounted in
the bea,rlnﬂ'b 17 in a well-known manner for

the purpose of rotating freely in its bearings

without permitting a,ny endwise movement of
said shatt.

In my machine I employ a pair of revolu-
ble elements, preferably in the form of disks
mounted on the shafts 14 15in opposing rela-
tion to each other and revoluble in opposite
directions. One of the disks is indicated at
18 on the inner end of the shatft 14 and adapt-
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ed for the purpose of rotating therewith in a 100

certain vertical planeat all mmeb The other

revoluble element or disk 19 is fast with the
shaft 15 for the purpose of rotating therewith
| and capable of a limited El,d,]llsl]l'llenl later-




- ally with respect to the disk 18, whereby the
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‘shanks thereof.

space between the opposing disks may be

- widened to facilitate the introduction or re-

moval of the plate of glass in the work-car-

riage, as well as to accommodate the two disks

to glass plates of different thicknesses. Kach
revoluble element or disk is in the form of a
metallic casting with a hub 20, supporting a
binding-serew 21 and adapted to firmly hold
the disk on the inner end of one shaft; but
it is evident that a skilled mechanic may vary
the means for making the disk fast with 1ts

in a glass-grinding machine I construct each

‘revolubledisk18or19with a woodenface-plate

22, which is secured by screws to the metallic
element or disk, and this abrading element
is equipped with a renewable working surface
that is adapted to permit the circulation of
the abrasive sand throughout the full area
of the working surface on said element or
disk. This working surface in the present
embodiment of the invention consists of a
central annulus or ring 23 and a seriesof T-
shaped ribs or plates 24 25.  Thecentral an-
nulus is secured to the wooden face-plate 22
by means of screws, which have their heads
countersunk in radial channels 23°, which
are provided in the exposed edge of the an-
nulus. The ribs or plates 24 25 are each cast
in a single piece of metal with a straight
shanl and a cross-head, and these ribs are
arranged on the wooden face-plate 22 for
their shanks to lie radially to the central ring
23, the heads of the ribs being concentric
with the peripheral edge of the face-plate 22
and the carrier-disk 18 or 19. The ribs des-
ignated as 24 alternate with the ribs indi-
cated by 25. Said ribs 24 are provided with a
series of transverse noftches 26 in the straight
The other ribs 25 have a
series of transverse notches 27, and at their
inner ends said ribs have the recesses 28.

The ribs are fastened to the face-plate 22 by
means of sc¢rews which have their heads

countersunk in the recésses, and the two se-
ries of radial ribs are fastened to the carrier-

disk, or rather to the wooden face-plate, in

positions for the transverse notches of the
ribs in one series to be out of alinement with
the transverse notches in the ribs of the other

geries. Theemploymentof the notched ring
and the ribs or plates with notches arranged

in the manner described provides for the eir-

culation of the abrasive sand throughout the
full area of the working surface on each rev-
oluble element or carrier-disk, and these.
ribs and the central ring insure the distribu-

tion of the abrasive sand so that the surface

of the glass plate may be ground uniformly.
The shafts 14 15, which carry the opposing -

elements or disks, are driven in opposite di-

rections through -intermediate gearing from

a singledriving-shaft 29, the latter journaled

, in suitable bearings or hangers 30 and pro-
- vided with a driving-pulley 31, over which

In the embodiment of my invention

“with longitudinal parallel grooves 43.

' shown.) This driving-shaft is, furthermore,

equipped with the chain-wheels 32 33, which

‘are disposed opposite to the shafts 14 15, and

other chain-wheels 34 35 are secured to the
shafts 14 15 in alinement with the chain-
wheels 32 33. A straight chain 36 passes
around the chain-wheels 32 34 on the shafts
29 14, respectively, for the purpose of rotat-

| ing the shaft 14 and the disk 18 thereon in

one direction. A crossed chain 37 passes
around the chain-wheels 33 35 on the shafts
29 and 15, respectively, torotate the shaft 15
and the disk 19 in an opposite direction to
the shaft 14 and the disk 18 thereon.

- Any suitable means may be provided for
giving the endwise adjustment to the shaft
15 and to the disk 19 thereon; but in the
drawings I have illustrated an adjusting-
gserew 38, which is supported in a bearing 39
in alinement with the shaft 15.
this adjustment - secrew is provided with a
hand-wheel 40 for its convenient manipula-
tion, but the other inner end of the screw has
a swiveled coupling at 41 (see Fig. 3) with
the outer end of the shaft 15, whereby rota-
tion of the screw adjusts the shaft 15 end-
wise without, however, interfering with the
free rotation of the shaft under the propul-
sive energy of the erossed chain 37.

The work-carriage is adapted to travel on
the track-rails 12 in a rectilinear path be-
tween the opposing abrading-disks, and with
this work - carriage are associated devices
which operate to firmly hold a sheet or pane
of glass thereon and to positively propel the
carriage to and fro. This carriage has a base
42, which is provided in its lower under side
This
grooved base is adapted to fit upon and to
loosely embrace the parallel tracks 127 but
while these tracks serve to direct the base of
the carriage in a generally-rectilinear path

“between the abrading-disks said base 42 of

the carriage is capable of a limited lateral
play on the rails 12, because the grooves 45
are a little wider than the rails, thus permit-
ting the carriage to accommodate liself to
variations in the thickness of the sheet or
plate of glass while securing uniformity in
the engagement of the abrading-disks with
opposite faces of the glass plate. On the
base of this carriage is provided a vertical
frame adapted to confine securely in place
theinterchangeable strips which engage with
the plate of glass. This frame consists of
the slotted posts 44, a cap-rail 45, and the

base-rail 46, all of which are firmly secured

together and are arranged to provide within
the frame a space which exceeds the dimen-
sions of the plate or sheet of glass adapted
to be treated by the improved machine, and
the base and top rails of this frame are pro-
vided on their inner edges with grooves 47,
which are disposed in the plane of the slots
in the posts 44. The insertible strips 48 ex-
tend lengthwise of the frame to engage with

‘pulley may passasuitabledriving-belt. (Not | the cap and bottom rails thereof, while other

At one end

7C

75

30

Q0

95

[OQO

105

IO

I15

120

12

Cr

1 50




10

15

20

!

30

strips ar

857,724 - - s

insertible strips 49 are arranged to engage
with the posts 44. The end strips meet or
join with the end portions of the longitudinal
strips, so as to assist in holding the latter in

place, and these end strips are held in place

on the posts by the fasteners 49*, such fas-
teners being shown by the drawmﬂs as em-
bodied In Lhe form of pins adapted to fit in
elther of theseriesof openings providedin the
end strips 49. The horizontal and vertical

strips 48 and 49 are equal in thickness to the

plate or sheet of glass which is to be treated,
and these strips are made of wood or other soft

‘material and are adapted tolie flush with the

plane surfaces of the glass plate, whereby the
e adapted to be ground down with the
surfacesof the plate bythe abrasive action of
the revoluble disks. These insertible strips
may be easily renewed at a small cost when
they are worn down to such an extent as to
not justify the continued use thereof. The
adjustment atiorded to the end strips and the
interchangeability of the several strips pro-
vide for variation in the size of the sheets or
plates of glass adapted to be held in the car-
rlage and suabjected to the abrasive action of
the revoluble disks. In inserting the work
in the carriage it is passed through the slot-
ted posts 44, and the horizontal and vertical

strips 43 49 are pr operly adjusted in grooves |

~ of the cap and bottom rails, so as to support

35

40

the work clear of and within the limits of the
work-frame. The insertible strips serve to
firmly confine the sheet or pane of glass, so
that 1t will travel with the carriage, and the
diameter of each abrading-disk is equal to or
oreater than the width of the glass plate,(see
Fig. 2,) whereby the plate is moved longitu-
dinally by the carriage for the entire surface
of the plate on each side to be subjected to

the aetion of one abrading-disk.

45
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50 designates a ‘rra,velmﬂ* feed-nut which is
made iasb with the under 51de of the carriage
42, and this nut depends from the carriage,
so as to enter and travel in the way or recess
11 in the baseor foundation 10. A feed-screw
51 is arranged longitudinally in said way or
recess, and 1t passes through and has thread-
ed engagement with the feed-nut of the car-
riage. Sald screw is journaled in and held

from endwise movement bysuitablebearings

52, whieh are fixed to the base 10. One end
of said feed-screw extends beyond the base
for the reception of a worm-gear 53, the lat-
ter meshing with a worm 54 on a worm-shaft
55. This worm-shatt is arranged at right an-
ogles to the feed-screw, so as to be journaled
in sunitable bearings 56, and on this worm-
shaft 13 mounted a pair of fast pulleys 57 58,
together with an idle pulley 59, which is fitted
loosely on the shaft between the two fast pul-
leys. A pairof fast pulleys 60 61 are secured
to the driving-shaft 29 in alinement with the
pulleys on the worm-shaft, and around the
fast pulleys 57 60 on the driving and worm
shaft is arranged a straight belt 62. The

crossed belt 63 passes around the pulleys 58

site directions. .

61, and with these two belts 1s engdaged the
fork 64 of a belt-shipper 65, whereby the belts
may be simultaneously shifted from their fast
pulley to the loose pulley for the purpose of
driving the worm-shaft alternately in oppo-

and consequently prope! the carriage throug'h
the feed-screw and the nut in one direction.
The crossed belt 63 when fitted on the pulley
58 drives the worm-shaft in an opposite direc-
tion to propel the carriage in a like direction.

The employment of the belt-shipper serves to
simultaneously shift the two belts, so that
one belt is in service while the other belt fits
on the idle pulley 59. The belt-shipper is in
the form of alever fulerumed to a support at
66 and provided withan angulararm 67, which
is disposedin the path ofstops 6869, which 10
fastened adjustably by any suitable means to
the base 42 of the carriage, wheéreby as the
carriage moves in one direction one stop en-
cages with the belt-shipper to reverse the

‘belts 62 63; but on the travel of the carriage

70

Itistobe understood that the
1 straight belt 62 when fitted on the pulley 57
‘will mtate the worm-shaft in one direction,

75

30 .

$le

in the opposite direction the other stop en-

gages with the belt-shifter to again change
the belts, thus automatically reversing the

direction ‘of the feed of the carriage.

The water flowing from the space between
the abrading-disks i's deflected into the chan-
nels 13 by the employment of water-sheds 70,
which consist of metallic plates fastened t()
the carriage 42 on opposite sides of the work-
frame, Sa,id sheds extending from opposite
sides of the carriage for deﬂeetlnw the water
into.the channels of the pla,tform
- To assist in holding the sheet or pane of
olass and the bottom insertible strip in place,
I employ the pairs of detaining-springs 71 72,
which are fastened to the base of the carriage
on opposite sides of the bottom insertible

- strip, each spring being arched or howed to

extend above the strip and to lie close to or
touch a face of the glass plate. Thesprings
are shown as extended into the path of the
revoluble disks; butasoneendof each spring
is free or unumf ned it is adapted to vield or
oive automfamcally as the sprmﬂtmvel% with
the carriage below the disk.

95

100
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The water is conveyed to the machine and

discharged against the faces of the sheet or

plate of gla,ss by the inclined pipes 73. The
sand or other abrasive material is discharged
to the working faces of the revoluble disks by
the inclined sand pipes or chutes 74, which
may receive the supply of sand from elevated
hoppers (not shown) or by other suitable ap-

pliances.

I120

125

The machine hereinbefore deqcubed has

the revoluble disks 18 19 constructed with
abrasive surfaces which are designed for use
inconnection with an abrasive material which
is discharged against the work by the sand-
pipes 74; but I also contemplate the employ-

ment of a machine in which the revoluble
| disks are provided with polishing-surfaces

I30




for the purpose.
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follows:

adapted to pohsh the plane surfa,ces of the
In this embodiment

plate or sheet of glass.
of the invention (1 epresented by Fig. 6 of the

drawings) the polishing-wheel 75 18 construct-

“ed with a series of transverse ribs 76, whieh'
receive the polishing-strips 77, the latter be-
“ing of felt or any other soft mateual suitable

‘These polishing-strips may
" be of any suitable form and arranged in any
appropriate manner; but I prefer to employ
It 185
~evident that these strips may be provided -

the T-shared strips ‘shown by Fig. 6.

with notches, if desired. Two polishing-disks

of the character shown in Fig. 6 are designed

to be fastened in opposing relation to each

other to the inner contiguous ends of the

shafts 14 15, and these dlsks are used in con-
nection Wlth the slidable work-carriage and
the driving mechanism hereinbefore shown
and desenbed in connection with the disks,

which are adapted to the work of abrading

or grinding a sheet or plate of glass.

The operation may be descrlbed briefly as
The screw-spindle i adjusted to
move the shaft 15 endwise and withdraw the
- disk 19 away from the disk 18.

,.plate of glass, together with the insertible

"The sheet or

- strips, is placed in position on the frame of

30

the work-carriage and the latter is moved to

the limit of its movemeut in one direction,
after which the screw is reversed to ad,]ust
- the shaft toward the head 18,and thus bring

the two heads into opposing 1913131011 for op-

o eration on both faces of the work. The sand

. 40

anism by the pipes, and the disks are 10tated

in opposite directions by the straight and

crossed belts. The carriage is propelled in
one direction by the feed-serew and the nut
driven from the worm-shaft, so.as to carry the
work between the revoluble disks, and as the

carriage reaches the limit of its’ motlon in one

45

dnecuon the stop thereon operates the belt-

shifter, which changes the position of the
‘belts 62 63,
an 0ppos1te direction for reversmg the feed
of the carriage.
- Changes within the Scope of the appended

SO as 1o propel the feed-serew 1n

~ claims may be made in the form and propor-

50

tion of some of the parts while their essential

 features are retained and the spirit of the in-

~ vention is embodied.

55

Hence I do not desire
to be limited to the precise form of all the

parts as shown, reserving the right to vary

therefrom.

Having thus descrlbed the invention, what

I claim is—
1. In a machine of the class described, the

combination of oppositely-rotating disks in

6o

opposing relation to each other, a power-shaft

and connections between the same and the

- disks to rotate the latter, a reciprocating car-
riage movable in a path between said disks,

a reversible driving mechanism for said car-
riage connected to and actuated by said
power-shaft, and means operated by the car-

and water are supplied to the abrading mech- |

)

B - - ebne4d

matically shifting the drwmg mechanisni;

‘whereby the carriage is automatically recip-

rocated, substantially as described.

- 92.- In a machine of the class described, the

combination of the opposing disks promded
with working surfaces, a reciprocating car-
riage, a main dI‘lVlIlﬂ"-Sh&ft independent gear
connections between sald shaft and the dlSkS

for rotating the latter in opposite directions,

a revers1ble driving mechanism connected op-
eratwely with the main shaft and the car-

riage, and automatic trip devices operated
by the carriage at the limits of the movement

thereof for reversing the carriage-driving
mechanism whereby the carriage is automat- |

ically reciprocated, ﬂubstautlally as described.
3. In a machine of the class described, a
work-carriage provided with a frame, and in-

| terchangeable strips inserted removably in

said fra,me substantially as described.
4. In a mdchme of the class described, a
work-carriage, a frame having the slotted

posts fastened to said carriage and con nected

70 -

75

30

90.

by the cap and bottom ralls and strips in-

arranged to clamp the work within and be-
tween themselves, substantially as described.

5. In a ma,chme of the class described, the
combination with a work-carriage,and a frame

| thereon, of the insertible work-holding strips
_arranﬂ‘ed within said frame, certain of said
strips being connected adjustably to said

frame, for the purpose described, substan-
tially as set forth.

6. In a machine of the class described, the
combination with a pair of revoluble disks,
for the purpose set forth, arranged opposite

each other, of a reciprocatory work-carriage

movable in a path between said disks and

having stops and a traveling nut, a screw-

shaft engaging said traveling nut "and hav-
ing a worm-gear, a worm-shafb engaging said

gear, and means to rotate and reverse said

worm-shaft, said means including a shifting-

lever dlsposed in the path of the stops, a

power-shaft and connections between the

same and the worm-shaft, whereby said rev-

oluble disk and carriage are_opemted simul-
t&neously, and wher eby reciprocatory motion

is automatically imparted to said work-car-
| rlaﬂ'e, saubstantially as described.

7. In a machine of the class descrlbed the
combination of the revoluble disks, a power-

‘shaft and connections to rotate said disks,

a work-carriage, a feed-nut fast with said
carriage, a feed-screw having threaded en-
cagement with said nut, a shaft, geared to the
feed—screw oppositely- rotatlnﬂ' dl"lVl[lﬂ‘ ole-
ments on Sd:ld shaft, conneoted to and oper-
ated by the power-shaft and a reversing trip
mechanism operated by the carriage a,t the

gertible within the limits of the frame and

95
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limits of the movement thereof to automat— -

| ically reverse the action of the driving ele-

ments, substantially as described.
8. In-a-maehineof the class described, the
combination of a base provided with water-

riage at the limits of its movement for auto- | channels, a carriage movable on said base be-

130




tween the channels, the water-sheds fast with

- the carriage and arranged to deflect water

toward the channels, the oppositely-revoluble
disks, and means for supplying water and an
abrasive material to the disks, substantially
as described.

9. In a machine of the class described, a
work-carriage provided with a frame, the in-
sertible work-holding strips confined within
sald frame, and springs attached to the car-
riage and disposed on opposite sides of the

strips, in combination with revoluble disks

on opposite sides of the carriage and in the
path of the springs, and means for propelling
the carriage, substantially as described.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in

‘the presence of two witnesses.
DANIEL BEATTY.
Witnesses:
K. K. STEWART,
N. PERRY HAHN.
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