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GRINDING AND POLISHING MACHINERY.

SPECIFICATION forming pa;ct of Letters _Patenf No. 521,953, dated June 26, 1894,
Application filed October 16,1893, Serial No, 488,251, (Nomodel.)

To all whom it may concern:

Be it known that I, EDwARD FoRD, of
Creighton, in the county of Allegheny and
State of Pennsylvania, have invented certain
new and nseful Improvements in Grinding
and Polishing Machinery; and 1 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
pertains to make and use.the same.

My invention relatestoa machine for crrmd-
ing or polishing, or grinding and pollshm
such substances as pla.te-g]ass, stone,or other
materials that are to be dressed down to a
surface and afterward polished, or not, as may
be desirable or necessary.

Ishall deseribe my invention as adapted to

grind, or polish, plate-glass; although it will |

be understood that I do not limit this-appli-
cation narrowly to such use, as it is manifest
that,without any material variation,and with-
out any departure from the true spirit and
substance of my invention, it is well suited
for grinding or polishing other materials than
plate-vlass

Heretofore, in grlndlng or pohshmg ma-
chines employing revolving round or octago-
nal tables and revolving runners, it has been
necessary to bed the table with “small glass
outside of and encireling the large square area
on which the “large glass” is bedded. This
has been necessary owing to the fact that the
runners heretofore employed whether oper-
ated by their frictional contaet with the ma-
terial acted upon, or by suitable gearing, have
always been allowed arange of movement ex-

-~ tending outside of such square area; and un-
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less afforded a support throughout their en-
tire range of movement, such runners would
break off the edges of the large glass and
would seriously injure the machine.

Among the objections attending the bed-
ding of the table with small glass to insurean
extended support for runners operating as
above set forth are the following:—Unduly

-large, heavy and expensive machines are
-needed, requiring corresponding
.drive them, owing to the éxtra and practically

power to
waste. material thereon to be treated. Fur-

ther, it ‘involves the manufacture of ‘“small
glass,” which all plate glass manufacturers

1

desire to avoid as far as possible.

Further,
the bedding of this “small glass” involves a
great outlay of time, labor and material for
bedding, smoothing -and polishing, wherein 55
plaster, rouge and emery are respectively em-
ployed, the table requiring a complete bed-
ding for the treatment of each surface of the
large glass. Furtheraseriouslossisineurred
by reason of the fact ithat all of the time re- 60

.quired for handling thissmall glassisso mach

time lost and wasted in the use of the ma-
chine, and the service of the employés.

I am aware that English Patent No. 18,151,
of 1889, discloses agrmd1ntr machine and ’also 6 5
a sepa1a’ce and materially different machine
for polishing glass or other material. - The
grinding machine consists of a rotary square
tablo and a grinding runner located at one
side of the axial center of the square table, 70
and adapted to be-rotated only by its fric-
tional contact with the material on which it
acts. The runner is rectangular, and pro-
jects outwardly from the edge of the square
table a varying distance accordmw as its po- 75
sition may change with relation to the table
at any given time. ‘Owing to the fact that
the runner is rotated by frictional contact,
only, no fixed ratio of speed is maintained
between it and the table, and hence it will 8o
project one quarter of its length outside of
the table. -

It is evident that this machine is wholly
impracticable as a polishing machine, ba-
cause its polishing blocks, if of ordinary con- 85
struection, or of such eonstruction as is shown
in the Enghsh patent in question, would be
carried off from the edge of thé square plate
and thus render the ‘machine useless. In
fact, in the said patent, a separate-and dis- go
tinet machine for polishing is shown and de-
seribed, which consists of several series. of
longitudinally reciprocating polishing blocks
beneath which a rectangular table slowlyre- -
ciprocates in a tra,nsveL se direction.

My invention consists in the combination
with a revolving table and revolving runners,
one or more, of gearing for 1mpartm‘o~ a posi-
tive and d1ffe1m0" speed to the table and run-
ners, the runners. being of such form and 1oo
bearing such relation to the table: that,in the
operation of the machine, they will act upon,
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and be practically confined in their action to
a square surface on the table.

My invention further consists in certain
other features of improvement, hereinafter
deseribed and pointed out in the claims.

The grinding and polishing of plate-glass
require large, heavy and expensive ma-
chines; and the fact is too manifest to need
explanation that the grinding, smoothing and
polishing of plate glass must be accomplished
in the most complete and perfect manner.
Both surfaces must be perfectly flat and
smooth, before polishing; and the polishing
must be effected without any scratching of
the glass, such as would surely result by the
presence of the smallest particle of sand, or
the like. Every portion of the glass bedded
upon the revolving table must receive equal
treatment with every other portion, else the
plate will not be uniformly and properly
made, and is, therefore, ruined. ‘

Heretofore no experiments'ever made with
a square revolving table have ever given any
promise of aceomplishing these, and other,
essential performaneces; andit has, therefore,
been thought by those who have ever given
any attention tothe construction or operaticn
of glass grinding and polishing apparatus,
that a revolving square table, desirable as it

would be if it could be made to work, was
something beyond the reach of practical and

useful accomplishment; and, up to the time

-of this my present invention, grinders and:
polishers of the moving-table or platform type

have employed tables either round or octago-
nal,and entirely covered with glass, and made
to revolve, having revolving or reciprocating
carriers or spiders for the grinders or polish-
ers proper, or else the table has been square

or rectangular, but not provided or associated :

with runners confined in their action to a
square surface on a revolving table.
no prior device of whichI am aware has there
ever been a revolving square table, with the
runners or spiders above it for carrying the

grinders or polishers-proper given also a re-:
volving motion and positively geared and:
driven in such a way that the runner orrun-:
ners shall perform two complete revolutions
to one revolution of the table, the runner or:
runners being of such form, and so associated:
with the table, as to be confined, substantially,
in their operation, to a square shaped area:

on such table.

Having, in this general way, indicated the

broad and leading features of my invention,
I willnow proceed to a more detailed deserip-
tion of oneamong many formsin which it may

be embodied ;—and, as already said, I will de--

scribe it as I have constructed and used it,

and found it to be most completely and ad-:

mirably suited to the grinding, smoothing
and polishing of plate-glass.
In the accompanying drawings, Figure1 is

a plan view showing a square revoluble table,

with two runners or spiders above it, and
some of the associated gearing and connec-

Butin:
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tions. In thisfigure,asinthe otherdrawings
accompanying this specification, the size, lo-
cation, and position of the runnersinrelation
tothetableareendeavored tobeshown withap-
proximate exactness. Fig. 2isa view, inside
elevation,showing the table, its general char-
acter of construction, its gear-connection with
the driving power, two runners or spiders
for carrying the grinders or polishers proper,
the frame for supporting the runners above
the table, and the gear-connections whereby
the runners are revolved;—also a lever-con-
trivance whereby the runners and their con-
tained or attached grinders or polishers can
be bodily lifted from the surface of the table.
Fig. 3 is a view, in end elevation,showing the
table, one of the runners resting upon it, and
the immediately-associated gearing and con-
nections. Fig. 4 is a plan view, showing, in
solid lines, my square table with two runners.
The dotted lines in this drawing indicate a
round table, with the spaces outside the con-
tral square portion, (which would be bedded
with “large- glass,”) bedded with “small
glass.” This drawing, as will later appear,
is provided to assist in explaining some of
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the faults and objections that inherently at- -

tach to ail round, or octagonal, tables, com-
pletely covered or bedded with glass, as has
been the universal custom heretofore; and
also to explain how a round or octagonal-
shaped table, having only a square shaped
area upon its surface bedded with glass, will
constitute, and will be, to all effects and pur-
poses, a “square table,” and entirely within
the scope and intent of my invention, when
employed in association with independently
revolving runners or spiders, substantially
such as I shall hereinafter deseribe. Fig. 5
is a detached view, showing the under face
of one form and construction of spider or run-
ner, used for grinding and smoothing. Hig. G.
is a plan view,showing a corner of the square
table, and one form of spider or runner car-
rying polishing-plates. Fig. 7 is a view, in
side elevation, of that which is illustrated in
Fig. 6. TFig.8 is a view, partly in side eleva-
tion, and part in vertical section, of one pol-
ishing plate, and its manner of attachment to
the runner or spider. Iig. 9 i8 a plan view
showing the upper surface of the polishing-
plate illustrated in Fig. 8.

A is thesquare table upon which the glass,
or other material to be ground, or faced, or
polished, is suitably bedded or fixed. In the
case of plate glass, the ordinary way of bed-
ding is to place the glass in a thin layer of
plaster of paris, which, upon “ setting,” holds
the glass to the table with sufficient firmness.
To prevent any lateral disturbance or dis-
placement of the glass, wooden pegs are
driven at the outside edges, holes in the table
being provided for these pegs. The table A

must be made staunch and strong, sufficiently
80 to prevent any liability to breakage, or dis-
tortion, or unsteady working under the heavy
strain to which it must be constantly sub-
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jected. - In short, tosave further reference to
this feature, the -entire apparatus, from end
to end of the machine, must be constructed
in a solid, strong and substantial manner,
and the whole provided with a good founda-
tion, preferably of masonry. This necessity
will be recognized when it isstated thatsuch

machines as I use have a tablefrom eighteen

to twenty feet square, and require about oune
hundred hmsepower, each; to run them.

B represents an.iron or steel ‘sub-table be-
neath the table-proper,having websor braces

-ag shown extending from a central hub, to
-add strength and stiffness to the structure.

C is the main upright shaft which supports
the table, and upon which the table revoives.
The table isrigidly attached to the upperend
of shaft C, while the lower end of said shaft
rests and revolves in any suitable step or
bearing.

D isa miter-gear-wheel which engages with
the gear- wheel d, driven dlrectly, or indi-

-rectly, by an engine,

Eisa metalhc frame spanmnu the pit be-
neath the table, in the center of which frameis

‘a journal-bearing for the shaft C, to suppoxt

its upper end.
Fis a miter-gear-wheel envadmu with the

'wear wheel D; and through shaftI the wheel

F trandmits its motio'n’ to the miter-gear G,:
and thence,through the vertical shaft J, and»
gears H H’ H revolving motion is imparted’
to the runners or spiders M M’. "The gear-
connection just pointed out between the wheel
D and the runners M M’ is such that, for every
revolution of the wheel D, (and the table A~

u pon the same shaft C;) two revolutions shall
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be given to the runners M M’.

The operative faceof the grinding runners
consists of square, rectanfrular, or  other-
shaped, sections secured to the under face of
therunner. However,as this method of shoe-
ing a runner is not new, it having been re-
sorted to by others,and is sowell undersbood

‘by persons skilled in this art, it will be un-

necessary to illustrate it in the drawings. It
is sufficient to say that the crr"mdinv-surfaee
illustrated in Fig. 5 is not made up “of a sin-
gle casting, but of -sections suitably shaped
and proportioned, so that when attached to.
the runner, they shall match with each other
and cover the lower face of the runner.
These sections are rough sand- castings, and
are consequently more or less uneven when
first applied and used, but soon become worn
to a nniform plane. It is manifestthat if a
freshly shod grinding runner was allowed
toextendits grinding blocks béyond the outer
edges of the bedded glass, any block or sec-
tlon so escaping that was longer than its fel-
lows would strike the edge.of the glass when
attempting to'come upon the table with the
certain resultof breaking the glass, stripping
it from the table, or damavmw the machine.

‘As the drawings clearly indicate, the shafts
L1/ of the ranners M -M’, and their asso-

ciated mechanism, are supported by, and op-

erate in, the iron frame T, which frame spans
the table and extends centrally over it.

In order to lift the runners M M’ and their
contained or attached grinders or polishers
bodily from the table A, the lever arrange-
ment N, O, P, Q, R, 8,is provided the lever
P being fulernmed on a suitable support V;
and this apparatus is operated by turning
the crank or hand-wheel Sin one direction or
the other, as it is desired: to lift or lower the
runners. The turning of the wheel S, whose
hub is internally screw-threaded, allows the
link:rod @ to rise or fall, thus raising or low-
ering the long arm of the lever P, which le-
ver is fuleramed in the frame T. The short
armof thisleverisforked, and arrangements,
shown with sufficient clearness in the draw-

.ings to make detailed explanation unneces-

sary, are provided whereby this fork termi-
nating the short arm of the lever can carry
up or down, or maintain in any lifted posi-
tion, the runners M or M’.

I will here incidentally explain that, in the
particular machine illustrated in the draw-
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ings, the table A is constructed to be lifted -

off from its sub-table B, and taken from the
general machine to be bedded with glass; that
When it is thus bedded it is set mto position
in such a structure as shown in Fig. 2 of the
drawings, and there kept until the grinding
process is completed, and the smoothing pro-
cess likewise if desirable; that it, and its con-

-tained glass, is then removed from that struct-

ure, and carried to another machine of the
same kind, and there placed upon another
sub-table B, where it-is kept during the pol-
ishing process, and until one sule of the
bedded glass ‘is entirely finished and pol-
ished; that this table A is then again re-
mov_ed from the polishing machine, and its
glass removed, turned over and rebedded in
fresh plaster,and then put upon thesub-table
of the grinding machine until that machine
has finished its work; that the table A is then
removed from .the grinding machine and put

-into the polishing machine, and there kept
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until the glass is polished and finished. By

this ‘means it will be seen thatthe glass is re-

moved from the table-and rebedded thereon
but once during the entire process of. grind-
ing, smoothing and polishing both-of its faces.
But all this has no material bearing whatever
upon my invention; and I have only made
the foregoing explanation in order more com-
pletely to show why the runners are not re-
quired to be lifted from the table A .any
higher-than would -appear possible from the
construction illustrated in the drawings.
But, so far as concerns eoming within my in-
vention, it matfers not in what particular
manner the glass is bedded upon its table,
whether by pldster, or otherwise, or how it is

‘taken through the steps necessary to finish it

for the market-, so long as the table upon
which it is. ground or smoothed, or polished,
is square and revolving, and- the ranner.or
runners carrying the grinders or pohshers
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4

proper are also revoluble, in the manner and |

to the effect deseribed.

move up or down, so as to always rest with

their full weight upon the table during oper--
ation, as well as to be lifted from the table.

by the lever P, the vertical shaft I or L’ has
asliding feather-and-groove fitting within the
hubs of their respective gears H’ or H2

U represents the upright end-supports.of

the frame T,

I have shown in the drawings two forms of
runners or spiders;—one at Fig. 5, adapted
for grinding, and another at Fig. 6 for pol-
ishing,

The rubbing surfaces of the grinding-run-
ner consist of iron blocks which are detach-

ably attached totherunner-frame, either sin--
gly, or in groups, (preferably in groups.) In'
use, these blocks are substantially worn out

in about six weeks’ constant running, and are
then to be replaced by new ones.
In the case of the polishing-runner, I have

shown what has been found to be a very ef-:

fective construction of a polishing-plate there-
for; and Figs. 6, 7, 8 and 9 illustrate a pol-
ishing runner provided with said plates, and

also illustrate the manner in which the plates

are consfructed and attached to the runner-
frame.

The loose and wabbling attachment'

between the polishing-plate and its runner-:

frame enables the plate, of its own gravity,

and irrespective of any other parts.of the ap-|
Pparatus, to automatically adjust itself in even |

and -entire contact-with the glass being pol-|
ished, without any danger of sudden and un-|
due pressure or strain, either upon the glass |

or upon the machinery. I do not lay claim |

to the inventorship of this particular con-,

struction and character of polishing-plate;

but have chosen to show it as one of the best:

devices for its use that I'know of. Itisfully
shown and described in United States Patent

No. 496,731, granted May 2, 1893, to John B.!
Ford;—and for a better understanding of this-

special device, if such be necessary, reference
is hereby made to the above-named patent.

Referring, now, to the runners or spiders,’
while 1 prefer to provide two .of them, as.

shown in the drawings, the larger one, alone,

might be -made to suffice; although it is ap-:

parent that the work of the machine could
not ‘be done so fast with one, as it will be
done with two, runners; because a smaller
number of grinding or polishing-plates will
be in.operation.
for providing two runners. Another reason
for preferring two runners, instead of one, is

This is my principal reason

that ‘when two are used, as I have shown,’

upon opposite sides of the table ‘A, their
pressures balance the table better, and will
probably tend to prevent any uneven or un-
due wear upon one side between the shaft
‘C and its bearings, which, if it occurred,
would result in more or less tilting of the ta-
ible, thus disturbing its uniform plane of ro-

521,953

tation, and deranging the operation of the

| machine.
In order that the runners M or M’ may

I prefer to construet the runners or spiders
80 that, in plan view, they shall have a gen-
-eral oval, diamond, lozenge, kite, or equiva-
lently-elongated shape, as this form insures
against any of the attached grinding or pol-
ishing bloeks or plates running unduly off
from the glass. I do not, however, narrowly
limit my inventioh to any particular shape or
outline for a runner, as they may be made of
any form that will prevent their attached
grinding or polishing-plates from unduly run-
ning off from the glass, while, at the same
time, said plates shall be made to effectually
.operate upon the entire surface of said glass
when the machine is in operation. The
larger runner Mismadeof asufficientlength,
and is so located, that it shall extend beyond
the axial center of the table A, while the
smaller runner M’, as sufficiently indicated
in Figs. 1 and 4 of the drawings, is so propor-
tioned and located that, on the one hand, it

shall properly clear the larger ranner M, and,

on the other hand, not extend, at its ends, so
far over the table A, during the operation of
the machine, as that its grinding or polishing

plates shall run unduly off from the glass.
 In assembling my machine, it is important

that the runners shall be properly placed in
relation to the table A; and this relation is
shown in Figs.1and 4 of the drawings, where
it will be seen that, when the table A has two
of its sides parallel with theline of the frame
T above it, the longest diameter of the run-
ners is at right angles to the line of said
frame, (see Fig. 1,).or, when two corners of

the table A are centrally beneath the frame.

T, then the longest diameter of the runners
is parallel with the line of said frame. In
whichever direction, whether from right to
left, or left to right, the table A revolves, the
runners should be made to turn in the same
direction. It is entirelyimmaterial,however,
in which direction the table and runners re-
volve, for,in either, the operation and results

| are the same, it only being important, as al-

ready said, that the runners and table should
turn in the same direction, and that the run-
ners revolve twice for every revolution of the
table. When this is done, no matter at what
point the table may be during its movement,
the revolving runners above it will be in such
positions in relation to the tablethat noneof
the grinding or polishing-plates can escape,
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or unduly run off from the glass, while, at the .

same time, every portion of the glass bedded
upon the table receives sufficient and uni-
form treatment.

In the drawings, (Fig. 6,)it will be seen that
I have shown the two polishing plates W,
which are located at the ends of the runner,
as somewhat larger and heavier than the
other polishing-plates, W, upon said runner.
While these heavier polishing-plates may not
be necessary, and while they certainly.donot
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const1tute any essential partof myinvention,

still they may be found desirable by way of
hastening the.operation of the machine by,
effecting a more vigorous polishing action at
the corners of the table, at which part, owing
to the fact that a smaller number of plates
can operate, the polishing process might pro-
ceed more slowly than at the more central

part, where a greater number of plates are

acting.

I w1sh in treatnw of the square- -table ele-
ment of miy invention, to explain that what
is meant by the “square table” in this speci-
fication is not, of necessity, merely a table
having a square top, but a table upon which

. the bedded glass or other material to be op-

&
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erated upon is laid upon the table so as to
fill a square surface thereon, the center of
said square substantially commdmo with
the axial center of the revolving table. For
instance, let us suppose the case of a cireu-
lar-top table, say, of twenty-two feet diam-
eter. On such a table I can map ott a fifteen-
foot square. I bed only this square with
glass, leaving the rest of the table empty.
Now, if I properly locate over. this oceupied
square the runners M M’, properly. propot-
tioned, and operate the machine thus con-
structed and arranged, it is, so far as-every
funection. and result is. concerned, a square
table, and nothing else, aceording to the es-
sence and intent of my invention,and the
meaning of this specification. The unoceu-

pied partsof the circular table, just supposed, -

are entirely unnecessary, useless and super-

fluous, and, in fact, are not acting or serving-

any of the purposes or functions of a table,
for it is only the square-shaped "area upon
which the glass is bedded as described, and
upon which the runners operate, that is act-

. ing as the table, or that can be considered the

table proper. Iwould, therefore, have it un-

- derstood that myinvention would not be at.all

45

50

evaded, but, on the contrary, would be com-
pletely practiced, by the use of a round-top,

or octagonal-top table, having the glass to be

worked bedded on such table so as to cover

‘only a square area thereon, the center of which

square should substanuallv coincide with the
axial center of the table, in combination with

one, or more, runners located above the table,.

as described, and arranged so that said run-
ners shall have two revolutions to one revolu-

- tion of the table, or shall be of such form and

55
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80 associated with the table and so operated
as to be confined substantially in their action
to a square shaped area on said table. Such
an arrangement as I have just supposed, is
shown in Fig. 4 of the drawings, if I imagine
the “small glass” removed (which is there in-
dicated in trlan«rles and rectangles by dotted
lines outside the squale),-mthe circular edge
of the round table being also shown by dotted
lines. The principal object, however, of pro-

viding Fig. 4 of the drawings, is to show some
of the material advantages and benefits of the
square table, as compared with a round or oe-

tagonal table completely covered with-glass,
as such tables have always heretofore been
nsed. - The rectangular spaces defined by the
dotted lines in Fig. 4 indicate plates of “small
glass;”—likewise the triangularspaces. The
triangular glass is practically worthless, and

‘the small rectangular plates of very low value

compared with large plates. Yet, in bedding
these round tables,as they have always been
used, they must be entirely covered with
glass; and it not unfrequently happens that
larger:plates, of-greater value, have to be cut
to provide these smaller pieces to cover the
table. The material waste here involved is
too apparent to need further explanation;
and what I have said_in criticism of round
tables completely bedded with glass equally
applies to octagonal tables.

Besides the ob;] ections already pointed out,
the items of plaster for bedding this “small
glass,” the time and labor required for bed-
bing and handling it, the material consumed
in grinding and polishing it, the extra size of
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the table itself, its cost of construction, the

additional power required to run it;—all this,
and more, unnecessary to here enumerate, is

entirely avoided by my invention herem de-

seribed.

In describing the general construction and
operation of my machine, I have referred to
its runners as “the runners M and M’” and
these.are shown as grinding runners. How-
ever, instead of these ormdmw runners M M/,
pohshmtr runners M2 as shown in Figs. 6, 7

and 8 may be employed in the same manner.

as the grinding runners M M’.

‘What I claim is—

1. A grinding or polishing machine, where-
in 1evolv1ng TUDNers, ohe Or more, are con-

fined in their action to a square surface on a

revolving table, substantially as and for the
purpose set forth.

2. In a grinding or pohshmw machine, the
combmatlon Wlt]l a revolving table and an
elongated runner, of gearing for positively
actuating, and maintaining a constant ratio
of speed between them, the runner and table
agsociated, substantially assetforth, whereby
the runner will act upon, and be practically
confined in its action to, a square surface on
the table. :

3. In a grinding or polishing machine, the
combination with a revolving table and an
elongated runner of sufﬁ(nent length to ex-
tend over and beyond the axial center of the
table, of gearing for positively actuating and
maintaining‘ a constant ratio of speedv be-
tween them, the runner being of such form,

‘and bearing such relation fo the table; that;

in the opelatlon of the machine, it will aet
upon, and be confined or practically confined
in its action to, a square surface on the table,
substantially as and for the purpose shown.
4, In a grinding or polishing machine, the
combination with a revolving table, of elon-
gated-runners, one of wh1eh is of sufficient
lenvth to extend over and beyond the axml
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center of the table, of gearing for positively
actuating and maintaining a constant ratio
of speed between the table and runners, the
latter being of such forin, and relatively ar-
ranged with respect to the table, that, in the
operation of the machine, they will act upon,
and be confined or practically confined in
their action to, a square surface on the ta-
ble, substantially as and for the purpose set

ro forth.

5. In a grinding or polishing machine, the
combination with a revolving square table
and an enlongated runner, of gearing for posi-
tively imparting two revolutions to the ran-

ner to each revolution of the table, said run-
ner being of such form, and bearing such re-
lation to the table, that, in the operation of
the machine, it will act upon, and be practi-
cally confined in its action to, the square sur-
face of the table, substantially as set forth.

In testimony whereof I sign thisspecifica-
tion, in the presence of two witnesses, this 6th
day of October, 1893.

EDWARD FORD.

Witnesses:
L. L. LEGGETT,
J. B. Forp, Jr.
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