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adapted for grinding or ornamenting in irreg-
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Lo all whom it may concermn:

Be it known that we, CELESTIN SEYER and
EDMOND RICHARD, both citizens of the United
States, and 1631dents, respectively, of West
Hoboken, Hudson county, New Jersey, and of
Vew&orh city, New York, have invented cer-
tain Improvementsin Machmes for Grinding,
Polishing,
the following is a specification.

Our mventlon relates to machines for U‘Ilﬂd
ing bevels and moldings on the edges of olass
plates for grinding grooves or lines in the
faces of said plates, for producing ornamental
designs on the faces of same bv erinding or
dbrddlﬂﬂ‘ and for polishing glass. |

Our ohJect is to produce a convenient ma-
chine for this purpose, which may be operated
by hand or other power, and wherein the ro-
tary motion of the power-shaft may be con-
verted into double alternate reciproecating mo-

catmg orinders SLmultaneously, and wherein
rotary motion of said shaft may be made to
produce a continuous motion of the grinder
through a circular or variable path, w he1eby
plates having ornamental contours may be
ground or beveled to pattern, or ornamental

figures may be produced on ‘the face of the |

glass in the same manner.
Our machine will be hereinafter fully de-
scribed, and itsnovel features p'utlculatl_y de-

In the drawings, which serve to illustrate
our 1invention, Figure 1 is a plan of the ma-
chine, and Fig. 2 is an elevation of the end at
the left in Fig. 1. These views show the ma-
chine when adapted for grinding in straight
lines and with rotativeand non-rotative grind-
ers, Iig, 1*is a detached cross-section online
1*1*in Fig. 1, and Fig. 1" is a plan view of
the slotted coupling to fhe rack. Fig. 3 isan
elevation of the left-hand end with the upper.
hinged part thrown back and the machine

ular or curved lines. Iigs.4 and 5 are views
of the rotary contintous grinders and its op-
erative mechanism detached, and. on a larger
scale. Iig. 4 is a plan of the under side, and
Fig. b a section on line 5 5 in Fig. 4.
Referring particularly to Figs. 1 and 2, A
18 the substantial frame or table, and B is the
bed of same, upon which the plate of glass X |

| is placed to be ground or ornamented.

and Ornamenting Glass, of which |-

The

glass may be fixed in position on the bed in
the usual orany way. Thebed is constructed ss
to be moved up and down in the frame A,upon
suitable guides at ¢ ¢, and adjusting-serews b
b are employed to suppmt move, “and level
the bed.

C is a frame, which is hmﬂ*ed to the frame
A at ¢ ¢, and 1s capable of bemﬂ turned back,
as seen in Kig. 3.

D and E are tworeciprocating bars, usua.l]y
cylmdnefd the former being secur ed ab 1ts
ends 1n a frame, IY, with which it moves, and
the latter being mounted to play in bearmn*s
at d d 1n the said frame F.

Rotatively mounted on the frame C are two
grooved pulleys or sheaves, e ¢, the grooves in
“hlch are engaged by the bars Dand I on the
opposite sides of the sheaves. As these bars
always move (as will be deseribed) in oppo-
site directions and at the same speed, it will
be seen that the sheaves e e provide rolling
anti-friction bearings for the said bars. Inthe
same mannertwo she&ves, g g,rotatively mount-
ed on frame C, are arranged between the bar
E and the rounded edge h 1 of ll‘une I for the

same purpose.
(¢ 18 a bar arranged parallel with frame F, 8o

and mounted on parallel guides.< 4, fixed in
said frame F.  Thus the bar G is capable of
being moved laterally toward or from frame

60
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' F, the adjustment beinﬂ‘ effected by the screws
7 4 and their

nuts j' 7. G of course recipro- 85
cates with I, being attached thereto.

It will be seen that the hinged frame C car-
ries the several parts D, E, T, and G+, and they
can all be turned back tonethel on the hinges
¢, as seen in Fig. 3. When down in place, as
in Fig. 1, this hinged part, taken collectively,
rests mth its Weluht on the bed B, ortheglass
plate, and, if desired, 1t may be weighted to
cause the grinders to press more or less heav-
1ly on the olass.

The bars D G and frame F are all connected
together, and may be designated, when con-
sidered collectively, as the “reeipmcatiug
frame.”’” 'This frame bears the reciprocating
grinders, both rotative and non- rotatwe, as 100

wﬂl be explamed |
H 15 a rocking lever, which is fulerumed at

% on the frame C.
-1 1is a link, one end of which is coupled at 7

go
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to the bar 3, and at its other end it 1S coupled
at 7 to one end of lever H. |

I’ 18 a link, one end of which is coupled at
m to the Oppositc end of lever H, and the other
end at m' to a sleeve or collar, n, secured to
bar E. When the lever H is rocked on its
fulerom k, the bar E moves in one direction,
and the reciprocating frame, comprising bar
D, frame F, and bar G, in the other direction.
The lever H is rocked and the parts above
described given a reciprocating motion in op-
posite directions by means of a crank-wheel,

0, mounted rotatively on a stud or spindle, p,

mounted in a cross-beam, A’. The crank is

coupled by a wrist-pin, q, to a link, J, the

other end of which link is coupled at s to the
end of the rocking lever H. The rotation of
the crank-wheel o 18 effected throngh a bevel-
wheel, 7, fixed to erank o, whl(,h intermeshes
with another bevel- whecl 17, on a cross shaft,
K, rotatively mounted on the beam A’ and
provided with adriving-pulley, L, or a cr‘mk

‘to which power is applied.

~In the bar G are tixed by a set- Screw, z‘ a

non-rotative grinder, M, made up of several

plates or parts, (numbcrc(l 1234 in Rig. 1,)
so that they may be set to suit the bevel or
mold on the glass plate. This grinder 18 fixed
in a mortise in the bar G. Holes « « are also
formed in said bar to receive non-rotative
grinders of various kinds or forms—that is to
say, having their ends formed to correspond
with the molding or grooving required in the
glass. These grinders I usually make of steel,
as such grinders are customarily made, and I
employ emery and other gritty Sub‘atances or-

- dinarily used as an abrading material.

40

45

S50

53

60

On the bar D is also mounted a grinder, M’ |

to grind the other edge of the glass p]ate
This grinder is mounted on a bracket, v, con-

structed to be set at any point along bar D,

and the grinder 1tself may be also adjusted on
the arm 9’ of said bracket. The grinder M is
merely a cast-iron block with a steel face of
the proper shape, and emery, &c., is used as
the abrading material.
M and M’ are shown in position as when grind-
ing a bevel on the edge of a glass plate.

In order to provide for the mounting of ro-
tary grinders on the bar G, I mount on said
bar an angle-rack, N, provided with two rows

of teeth, w and ', as best seen in Fig. 1*, and |

conncct this rack with the bar E by an arm,

x, extending to it from sleeve n. The rack i
thus cansed to reciprocate with bar E, and in
an opposite direction to bar G. The rack is
kept up to bar G by keepers provided with
rollers v v.

In order to allow for the a.d]nstment of the
bar G toward or from the frame F, the arm
x has a slotted attachment to the rack N, as
seen best in Fig. 1",
motion 18 given to the grinders, as will be now
described. A sbhaft, 2z, is mounted horizon-
tally in bar G, and on its inner end is fixed a
pinion, a’, which meshes with the teeth w of
the rack. ~

In Fig. 2 the grinders.

From this rack N rotary

!

s - 342,935

On the outer end of shaft 2z may be mounted
any kind of rotary grinder or cutter, 0, as

seen in Fig. 1%
cated bodily by the movement of bar G, and
also rotates with shaft z very rapidly and in a
direction opposite to that it would havc it

rolling along a plane.
~ Mounted to 1otate vcrtlcally in bar G 18 a
‘tubular socket, ¢/, which bears a pinion, ¢,

on its upper cnd whlch meshes with a Spl]l
wheel, ¢, rotablvc]y mounted on bar G.
Bclow ‘and on the same axis with wheel ¢
i$ a pinion, ¢, indicated by dotted ]mes in
Fig. 1, which meshes with the teeth «’ of rack

N. Thus rotary motion is imparted to the

socket ¢’ by the reciprocation of the rack, and
any desired form of cutting-tool may be set in
said socket to operate on the glass below. ‘The

tool I usually employ is rounded or conical on

its lower or operative end, and is made of steel.
It is designed to ‘‘r ouglr out’’ the heavier
portion of the cut, and the usnal abrading ma-

terial 1s employed
“The coupling of the link J to the lever H
by a slot, as shown enables the extent of re-

Clpl‘Oc‘tI}Ol y movcmcnt of the parts to be regu-

lated.
- The frame C, and Wlth it the parts it car-

.IIE‘S may be sct out or in over the bed by

means of the attaching-arms &’ d’ of said frame,
which may slldc thl ough apertures in thc
hinging-blocks ¢’ ¢, wherein they are secured
by set-ser cwsff, as shown.

In sockets 2’ in frame A are set standards
O O, which may be secured insaid sockets by
sct screws as shown. These standards form

a support for the cross-beam A’, which has
cyes in its ends, through which said stand-
ards pass.
ient height on the standards, and secured 1n
place by set-screws ¢’ ¢', as shown, or by some
other convenient means. When the frame C
and its attachments are to be turned back, as
in Fig. 3, the standards O may be lifted out
of their Sockets and when said frame is turned
back the Standards are replaced. -

I will now describe the grinding apparatus
for grinding the edges of glass plates having
any contour of carved lines, whether regular
or irregular, and for grinding lines of cu rved
contour on the faces of such plates.

Referring to I'igs. 3, 4, and 5 most partlcw
larly, the stud p is mounted in the cross-beam
A’, and splined so as to play endwise,but not
rotate. Its upper end is screw-threaded to
receive a collared nut, p’, whereby the stud
p is given a longitadinal movement. The
crank-wheel o is rotatively mounted on the

-stud p and a fork, ¢/, on the beam A’, engages

—

a circamferential groove in the boss of 0, and
prevents it from slipping down on stud p.
‘Fixed on the lower end of the non-rotative

stud p is a pattern-plate, P, of any desired

contour; but having a contour corresponding
to the path in which it is desired the grind-
ing-tools shall travel.

in the form of a square with rounded corners.

‘The beam may. be set any conven-

Fig.4 shows this plate

This grinder & is recipro- 7o
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Loosely mounted on the stud p, between
plate P and crank o, is a boss, P/, in which
are adjustably mounted guide-rods %' %/, usu-
ally fixed in place by set-screws, as indicated
by dotted. lines in Fig. 4. These rods em-
brace the boss ¢’ on erank o, which receives
the crank-pin ¢. This boss ¢ serves as a
driver for boss P’ through rods %' /. On
these rods are mounted slides i’ ¢/, to the
outer ends of which are fixed the compound
grinder %" &* 7. Omn the inner end of each
siide is mounted an anti - friction roller, #/,
and on the rods between the inner end of
the slide and bridge-clamp o’ are arranged
springs p*. The bridge-clamp serves as an
abutment for the springs, and enables their
tension to be regulated by the adjustment of
sald clamp along the rods 2. The rollers »’
bear against the edge of the plate P, and they
are usually grooved to engage the cdge of the
same, as shown, to retain them in position.
The spriugs p*keep the rollers up to the plate
P, and when the erank-wheel o is rotated,and
the grinders ¥/, &e., carried around, the con-
tour of the plate P will govern and determine
the path that the compound grinder will fol-
low. |

In order to allow the compound grinder to
assume the proper relative positions at all
times, we make it up of parts, as shown, and
connect these parts by a flexible strip, %'

In practice the elements of the grinder will

usnally be quite small, as will also be the

rollers #',and more than two rollers and guide-
rods will usunally be employed. The parts %
kK of this grinder will be made of metal,
usually steel, and connected by a steel strip,
and emery will usually be employed as abrad-
Ing material. The form given to the faces of
these parts will of course depend on the form
of mold or bevel to be given to the glass. In
IFigs. 4 and 5 I have supposed this to be a plain
bevel. The clevation inFig. 5 shows the form
clearly. _ '

I'ig. 3 shows how this grinder is operated.
The hinged upper part having been turned
back and the standards o o again set in place,
the beam A’ is adjusted t3 the proper height
tor the grinders to operate on the glass plate
X on the bed B. It is now only necessary to
impart rotation to shaft K in order to effect
the grinding.

By changing the character of the grinding-
tool, In a manner well understood by those
skilled in the art, lines may be ground in the
face of the glass plate, following the form de-
termined by the pattern P. The parts & &2,
&ec., of the compound grinder rest by their
weight on the glass, and may be fed down by
means of the nut p’, as will be obvious.

We may say that,in orderto effect the change
of parts above desecribed, the link J must be
uncoupled from the crank-wheel o by remov-
ing the ecupling or wrist-pin ¢, as will be un-
derstood. | | |

For polishing glasswith our machine it will

"

anly be necéssary to substitute polishing ma--

terial for abrading material.

We do not limit ourselvesto the precise de-
tails of construction herein shown,as these may
be varied to some extent without materially
departing from our invention. | |

Having thus described our invention, we
claim— ,. : -

1. A machine for grinding and polishing

70

75

glass,comprisinga frame, A, and bed B, to sup- .

port the glass plate, a frame, C, hinged to

frame A, and provided with means, substan-
tlally as described, for adjusting it laterally
over the bed B, and a reciprocating frame
bearing the grinders and mounted to recipro-
cate In the frame C, substantially as set forth.

2. A machine for grinding and polishing .

glass, comprising a main frame, a bed to sup-
port theglass,mounted adjustably in said main
frame, as set forth, an adjustable hinged frame,
C, arranged to turn down on the glass-sup-

porting bed, and a reciprocating frame bear-

1Ing the erinders mounted to reciprocate 1n the
frame C, substantially as set forth.

3. A machine for grinding and polishing
glass, comprising a main frame, a bed to sup-
port the glass, mounted in said main frame, a

frame, C, hinged to said main frame and ar- -

ranged to turn down on the glass-supporting
bed, as described, and a reciprocating frame
nmounted to reciprocate in the frame C, and
provided with a bar, G, with lateral adjust-
ment, snbstantially as deseribed, said recipro-

cafing frame bearing the grinders, as set forth.

4. A machine for grinding and polishing
glass, comprising a main frame, a bed to sup-
port the glass plate, a hinged frame, C, a re-
ciprocating framebearing the grinders, mount-
ed to reciprocate in frame C, and means, sub-
stantially as described, for reciprocating said
frame, substantially as set forth.

5. 'The combination, with the frame C, of the
bars D and G, and frame F, connected to-
gether, the bar E, mounted to slide endwise in
frame If, the sheaves ¢ ¢ and 7 ¢, mounted on
frame C to form rolling bearings for the recip-
rocating parts, and the mechanism, substan-
tially as described, for imparting an alternate
reciprocating motion to the bars D and G and
frame I in one direction and the bar I in the
opposite direction, substantially as set forth.

6. The combination, with the frame F,of the
bar G, connected to the frame F by the guides

t 4, the screws and nuts j and §, arranged, as

shown, for adjusting the bar G toward and
from the frame, the grinder M, mounted in
the bar G, and the mechanism, substantially
as described, for imparting a reciprocating
movement to the said bar and frame, substan-

| tially as set forth.

7. The combination, with the main frame A
and bed B, of the frame C, provided with slid-
ing bearingsin the hinging-blocks for its arms
d' d’, the said hinging-blocks ¢’ ¢, hinged to

the main frame and provided with set-screws
J; whereby the frame C and the parts borne
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thereby may be adjusted laterally on the bed

B and be turned back, substantially as set |

forth. ~ |
8. The combination, with the frame C, the
5 connected bars D and G, and frame F, of the
rocking lever I{, mounted on frame C, and con-
nected at its ends, respectively, with bar G
and bar E, the angle-rack N, mounted to slide
on bar G and rigidly connected to bar E, the
10 tool-socket ¢ and the train of gears by which
it is driven from rack N, the spindle or shaft
z, pinion a’ thercon, and the grinding-wheel
i)’, alll arranged to operate substantially as set

orth,

15 9. The combination, with the frame A and
bed B, of the removable standards O O, the
, cross-beam A’, mounted on said standards, the
spindle p, mounted vertically in said beam, the
crank-wheel o and its bevel gear-wheel », the
20 shaft K and its bevel-gear wheel 7/, to form a
mechanism for converting rotary motion of

shaft K into reciprocating motion of the grind-

ers, substantially as set forth.
. 10. A machine for grinding and polishing
o¢ glass, comprising the main frame and bed to
support the glass plate, the hinged frame C,
the reciprocating frame mounted to recipro-
cate in frame C, the bar E, mounted to recip-
rocate in frame C, the mechanism, substan-
30 tially as described, for imparting a recipro-
cating motion in opposite directions to bar I
and the said reciprocating frame, the rack
connected with and reciproeating with bar I¢
and the rotary grinder mounted on bar G of

35 the reciprocating frame and driven from the ”

rack, snbstantially as set forth.

11. The combination, with the reciprocat-
ing bar @, of the tool-socket ¢, rotatively
mounted therein, and the mechanism, substan-
tially as deseribed, for simultaneously recip- 40
rocating said bar and rotating said socket, as
set forth. |

12. The combination, with the reciprocat-
ing bar @G, of the rotary grinder " and its
shaft mounted on bar G, and the mechanism, 45
substantially as deseribed, for simultaneously
reciprocating said bar and rotating said grind-
er, substantially as set forth.

13. A machine for grinding glass, compris-

ing the main frame and bed for supporting 5o

| the glass, the non-rotative stud p, mounted in

the frame, the pattern-plate fixed on said stud,
the grinders k' %*, &c., and their slides and

| guide-rods, the rollers »’, that bear on the pat-
‘tern-plate, the springs p*, which keep the roll- 55

ers pressed up elastically to the pattern-plate,
and the mechanism, substantially as described,
for rotating the grinders around the pattern-
plate, substantially as set forth. | -

14. The grinder made up of several parts
or -elements, k' k* &°, connected by a flexible
strip, k!, substantially as and for the purposes
set forth. | o -

In witness whereof we have hereunto signed
our names in the presence of two subscribing 63

witnesses. .

CELESTIN SEYER.
- EDMOND RICHARD.

Witnesses: -
| HENRY CONNETT,
ARTHUR C. FRASER.
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