~ (No Model.) 4 Sheets—Sheet 1.

. - k. FORD.
GRINDING AND POLISHING MACHINE.

- No. 552,068.. ' ~ Patented Deo. 24, 1895,

%FSM

am
'r' .
o

' ]- U .
/NN

FIG. 1.

7/

b
hial
1 %
l B> |
N f > rsoo .

WITNESSES: INVENTOR,

L g —
R
RS

R
IR

N

TACY v ) R TN




{(No Model.) - . | . o 4 Qheets—-Sheeté -
B FOED. oo
GRINDING AND POLISHING MAGHINE '

No. 552,058, B _ Pa,tented Deoc. 24, 1895
o A
o
X 1\ | !
E QO "
. Sl 1] B
L ? N - | 0“;
A
off
]
W
N
' nyN i
o |
¥ I |
T — ST
Ry :_
1
WITNESSES: " ' - INVENTOR,

Att'y.

ANUREW B.GRAHAM. PHOTO-UTHO. WASHIN GTON. D.C

rrmr- - mwm T — ——— =




(Nomode-l.) , ‘ | 4 Sheets—Sheet 3.
- “E. FORD. -
GRINDING AND POLISHING ‘MA’GHINE.

No. 562,068 - Patented Deo. 24, 1895,

RN

27

33

t }
I NI Mo ) |
") - f"""‘"lf“?‘"‘i'“ra. - N\
LD e N
™ L_J._.J.:.._:J....J_..l — '
% 1y |
L - -[....._ ________ R
%"m“ | ‘?\\ *\.‘ .
- ] ) -7
ey
‘ .
ty ¥ X
WITNESSES: | | INVENTOR,

Pear I Wleer Eobenel Jovel,

ANDREW B.GRAHAM, PHOTD-LITHO. WASHINGTON.BC.




~ (No Model.) 4 Sheets—Sheet 4.

. E. FORD. .
GRINDING AND POLI_SHING MACHINE.

No. 662,068, Patented Dec. 24, 1895.
A YA -- -

ﬂ' i

Fl.8.

FIG.S
o

FIG.G

Vil

ﬁ & Firarayanys
RN
S
\\ ————— 4 _F I

. N
l I | | f‘///l );i

22y N

] .
| i '
i

-
FIG.7

"

\ | \ 7 PN
e @ Al & i g§ - , / 2
T = 7
0
) .
‘ DC@ E
. ) @ =
A
o
C . | N

O
o

(e

il

WITNESSES: N - INVENTOR,

A_ft"y. |

AHDREW B.GRAMZM PROTO-LITMO. WASNINGION,D.C.




UNITED STATES

PaTENT OFFICE.

EDWARD FORD, OF CREIGHTON, PENNSYLVANIA, ASSIGNOR OF ONE-HALT
- TO THE PITTSBURG PLATE GLASS COMPANY, OF SAME PLACE.

GRINDING AND POLISHING MACHINE.
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- To all whom it may concermn:
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Be it known that I, EDWARD FORD, a citizen
of the United Sta.tes residing at 01'610 hton, in
the county of Allegheny and State of Penn-
sylvania, have invented or discovered certain
new and useful Improvements in Grinding
and Polishing Machines, of which improve-
ments the follo*mnﬂ 1S a speelﬁeatlon

The invention desembed herein relates to

certain improvements in the grinding and
polishing machine described and claimed in
Letters Patent No. 521 958, granted to me
June 26, 1894,

D1111nn* the practical operation of the ma-
chine deseribed and shown in said patent, it
has been ascertained that except when at-
tended by a skilled workman grooves will be
formed by the grinders in the surface of the

glass, eSpeelally in those parts contiguous to

the axial center of the surface, vhele only

- one of the runners is operative.
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The object of the present invention is to
provide an additional or auxiliary grinding
or polishing runner which, by its operation
in conjunction with the grinders described
in said patent, will produce a smooth uniform
surface without requiring any especial de-
oree of skill on the part of the attendant.

The mvention is hereinafter more fully de-
scribed and. paltlculmlv claimed.

In the accompanying drawings, forming a
part of this specification, I‘wme 1 1s a front
elevation of a grinding and pohshmﬂ machine
having my improvements applied thereto.
Fig. 2 is a side elevation of the same. Fig.

)

- 9 1s a top plan view. Iig. 4 1s a sectional

plan view, the plane of sectlon being just
above the runners which in this view are pro-
vided with polishing-disks. Fig. 5 is a top

plan and Fig. 6 is a vertical section of the

movable rail-section for removing and plac-
ing the auxiliary tables on the main or driv-
ing table. Fig.7 isasectional elevation, and

| Flﬂ' 8 is a top plan view illustrating the con-

Stluetmn of the bearings for the &h&fts car-
rying the grinding and pohshmﬂ runnels, the
bevel gear ~wheel bemo removed in Fig. 8.
In the practice of my invention, the table
1 is secured to the upper end of a vertical
shaft 2, which i1s supported in proper posi-
tion. by a frame 3 and a step or bearing, (not

shown,) as fully described and shown in the
patent referred to. On the vertical shaft is
keyed the miter-wheel 4, with which a corre-
sponding wheel on the power-shaflt inter- g3
meshes. A miter-wheel 5 on one end of shaft
6 also intermeshes with the wheel 4, and on
the opposite end of said shaft is keyed a bevel
gear-wheel 7, engaging a corresponding wheel
S on the lower end of a vertical shaft 8% 6o
which transmits motion by a similar gearing
to the horizontal shaft 9, mounted 1n Sultable
bearings on the frame 10 arranged over the
table 1. In the horizontal portion of the
frame are secured bearings for the vertical 65
shafts 11 and 12, which are driven by the
shatft 9 through suitable gearing.

- The bearings for the shafts 11 and 12
(clearly illustrated in Figs. 7 and 8) consist
of plates 13, secured between beams 14, form- 7o
ing the horizontal member of the frame 10,
and provided with sockets for the reception
of the blocks 15, which are adjustable in the
sockets by means of set-screws for bringing
the shafts into proper alignment. In each %3
bearing a sleeve 16, provided with a collar at
its lower end, is passed up through the block

15, and on the upper end of the sleeve is keyed

the bevel gear-wheel 17. "Through the sleeve

1S passed the vertical shaft 11 or 12, which is 8o
provided with a feather engaﬂ*mo a'greove in
the sleeve, whereby the shaft is eaused to ro-
tate with the sleeve, while free to move lon-
oitudinally through ‘the latter, which is held
from movement in one direction by the Wh*ea\ 85
17 and in the opposite direction by its collar.
The bearing for the shaft 12 is similartothat
described. The shafts are raised and lower ed

by means of levers 18, pivoted on the frame
10, and provided with forks at their inner ends go
for engagement with collars on the shafts.
T'o the outer ends of the levers are attached
threaded rods 19, which pass through sockets
20, attached to the frame 10, and on the rods
are screwed wheel-nuts 21, adapted to bear 95
against the sockets and by their rotation ef-
fect the vertical movements of the shafts 11
and 12.

 As deseribed in said p.:nent runners 22,
adapted to carry the grinding-blocks or pol- 100

ishing-disks, are attaehed to the lower ends
| of the shafts 11 and 12. These runners are
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constructed .&11(_1 operated so that their field

of operation will cover, without extending

materially beyond, a square surface, as de-
scribed and claimed in said patent. Stated
generally, the runners have a greater length
than breadth or are elongated, and the driv-
Ing mechanism of the runners is so propor-
tioned that the latter will make two complete
revolutions to each revolution of the table 1.

While 1t is possible to perform both the
grinding and polishing operations on one ma-
chme by substituting polishing-disks for the
grinding-blocks, cmd vice versa, it is pre-
ferred to employ two Simila;r-_maehines, one
having grinding-blocks and the other polish-
ing-disks attached to the runners of the re-
spective machines. In order to facilitate the
transfer of the glass from one machine tothe
other and avoid the delay incident to *“bed-
ding” and removing the glass from the table,
the glass is ‘‘bedded” in the usual manner
on auxﬂmry tables 34, subjected to the grind-

Ing operation in one ma,chme and the zmml—
1ary table with the glass attaehed 18 then
transferred to the polishing-machine. After
one side of the glass plate has been ground
and polished it is lifted and rebedded with
the unfinished -side up. The table is then
returned to the grinding-machine, and after
the second surface has been ground the table
1s again transferred to the pohshmﬂ‘ -machine
&nd finished.

In order to facilitate the shifting of the aux-
lliary tables, which are similar to those de-
scribed and shown i in the patent referred to,
the latter are provided with-wheels 23,adapted
toride on suitably-arranged tracks. Thetwo
lines of rails 24, formmﬂ‘ the tracks, pass on
opposite sides of the main table 1, and are ar-
ranged at such a height relative to the main

a,ble that the aumlmry table when supported
by the rails will pass over the main table. In
order to lower the auxiliary table onto the
main table, sections 25 of the two lines of
rails abreast the main table are arranged to
belowered until the auxiliary table rests upon
the main table and to be dropped a farther
distance until the wheels are entirely clear of

the rail-sections 25.

The vertical movements of the rail-sections

‘may be effected by any suitable construction

of mechanism-—as, forexample, that shown in
Figs. 1, 2, 5, and G———-—-corlslstmw of fluid-press-
ure cyhnders 26 and plstons 27, arranged.
under the rail-sections 25, and connected t0 a

suitable source of ﬂmd-pressure so as to be
operated simultaneously.

The machine thus far described is similar

~1In ifs general features to the machine de-

6o

scribed and shown in Patent No. 521,953, but
differs from said machine in the followmﬂ
particulars: The runners carrying the ﬂ'mnd—-
ers and polishers are made of such a len@th
that thelr operative areas are limited to the
outer portions of the surface to be treated.
In order to grind and polish the parts of the

surface around the axial center thereof, and

n mg in combmatlon a rotating

also to remove any grooves which may be
formed by the runners 22, a circular runner
28 is employed. This runner is attached to
the lower end of a vertical shaft 29, which 1s
mounted 1m bearings secured in a frame 30,
arranged at or approximately at right angles
to the frame 10. These bearings are prefer-
ably similar to those hereinbefore described

~except that a driving-sleeve 16 1s not em-

ployed, as the runner 98is rotated by the plate
being ground or polished. Theshatt29, with
the &ttached runner, 1s raised and lowered by
means of a lever 31 engaging the shaft and
opened by a hand-nut 32 and rod 33, as de-
scribed in connection with the shafts1l and 12.
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The runner 28 18 made of such a diameter -

that the outer grinding-blocks or polishing-
~disks carried b}?‘ the runner will extend on

one side of the runner beyond the axial cen-
ter of the surface to be ground, while the di-
ametrically-opposite blocks or disks will pro-
ject slightly beyond the edge of the surface,
but not to such an extent that the blocks or
disks passing across the edges of the surface

will break or in any mannerinjure such edges.

The runners 22 operate along the outer por-
tions of the surface, their areas of operation
extending over the corners of the surface,
while the runner 28 operates, as stated, over
the central portion of the surface, its area of

Q0

95

operation extending over the edges of the sur-

face along the sides thereof, but does not
extend to the corners. Thus 1t will be seen
that the portions of the surface at the corners
are operated on by two runners, while the
other portion, except contiguous to the axial
center, 1s operated on by three runners, and
the portion around the axial center by one
runner. 'This arrangement and manner ol
operating the several runners will produce a
smooth uniform surface, free from grooves,
and that without the care and attention of a
skilled operator. |

While preferring to use two positively-
driven elongated runners, it will be readily
understood by those skilled in the art that
only one can be used with good results, as both
runners operate over substantmlly the same
areas.

The grinding-blecks and pohshlng—-dlsks
may be of any desired shape or construction
and are removably connected to the runners
1n the usual or any suitable manner.

I claim herein as my invention—

1. Agrinding and polishingmachinehaving
1n combination a rotating table, one or more
elongated runners limited in their action to a
square, or approximately square surface, and
positively driven so as to make two revolu-
tions to one revolution of the table, and a fric-
tionally driven runner, limited in its actionto
a circular, or approximately circular surface
inclosed by the square surface, the areas
acted upon by the two runners overlapping,

| Substantially as set forth.

machine hav-
table, one or

. A grinding and polishing
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. more elongated runners operative from the
- edges of a square surface inwardly, and posi-

- 10O

tively driven so as to make two revolutions to
one revolution of the table, and a frictionally
driven runner having its operative face ex-
tending over the axial center of the surface

toward the edges of the surface, the areas

acted upon by the two runners overlapping,
substantially as set forth. |

3. A grinding and polishing machine hav-
ing in combination a rotating table, two posi-
tively driven elongated runners limited in

~ their action to a square or approximately

13

square surface, a runner driven by frictional

contact with the surface operated on and |

limited in its action to a circular, or approxi-
mately circular, surface having a diameter
approximately equal to one half the length of
one of the sides of the square surface and

‘mechanism for driving the table and the posi-

tively driven runner, adapted to maintain a
constant ratio of speed between the table and
runners, substantially as set forth.

In testimony whereof I have hereunto set
my hand. -

 EDWARD FORD.

Witnesses: --
DARWIN 5. WOLCOTT,
K. E. GAITHER.
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