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AARON J. NELLIS, OF PITTSBURG, PENNSYLVANIA. 
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SPECIFICATION forming part of Letters Patent No. 517,858, dated March 27, 1894. 
Application filed March 7, 1893, Serial No. 465,039, (No model) 

To all, whom it may concern: . 
Be it known that I, AARON J. NELLIS, of Pittsburg, county of Allegheny, and State of 

Pennsylvania, have invented a new and useful 
Improvementin Glass-Finishing Machines, of 
Which the following is a specification. 
My present invention has reference to a 

machine for grinding or finishing irregular 
surfaces, and is designed more particularly 
for the treatment of glass, to remove their. 
regularities from the surface of the same and 
impart thereto a finish. 

In an application for Letters-Patent of the 
United States filed by me on the 26th day of 
November, 1892, Serial No. 453,348, is de 
Scribed and claimed a method of treating plate and other glass consisting in positively 
cutting or chipping away its surface by a 
cutting tool to bring the same to a general 
level. - 
The present invention relates to a machine 

for quickly and effectively carrying out this 
manner of treating glass, and consists pri 
marily of a mechanism embodying a series 
of rapidly moving cutters adapted to act on 
the surface of the glass, and suitable sup porting devices for the glass arranged to pre 
sent the same so that the cutters may act pro 
gressively on its surface. - 
The invention also consists in so arranging 

the cutters with relation to the supporting 
mechanism for the glass that the latter will 
be presented in an upright position so that 
both sides maybe subjected at the same time 
to the action of the cutting tools. 
The invention also consists in the details of 

construction and combination of parts here 
inafter described and claimed. - 

In the accompanying drawings, -Figure 1 
is a front elevation of a machine having my 
invention embodied therein, one side of the 
same being shown insection. Fig. 2 is a side 
elevation of the same. Fig. 3 is a top plan 
view of the machine. Fig. 4 is a horizontal 
section on the line a-a of Fig. 1. Fig. 5 is a 
vertical longitudinal section on the line b-b. 
Fig. 6 is a front elevation of one of the cutter 
heads. Fig. 7 is a section through the same. 
Fig. 8 is a view of a detail. - 

Referring to the drawings, -the present in 

ings 1, arranged side by side with a space 

between them for the passage of the glass 
plate which is to be treated. These frames 
are suitably connected rigidly together by 
cross bars at the top and bottom, and each. 
sustains a relatively movable rectangular 
frame 3, in which are mounted mechanically 
rotating cutter heads 4 and their driving de 
vices, and which sustain vertical feeding roll 
ers 5, more fully described hereinafter, the 
arrangement being such that the cutter heads 
will act on opposite sides of the glass plate 
as it is advanced by the feeding rollers be 
tween them. As the frames 1, the relatively 
movable frames 3, and the parts sustained 
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thereby, are identical in all respects, a descrip 
tion of the said parts on one side of the ma 
chine will suffice for both. 
The movable frame 3, consists of an inner 

vertical plate 6, and an outer casting 7,which 
are connected rigidly at their upper and lower 
ends by transverse plates 8, which are pro 
vided with ribs 9, adapted to enter correspond 
ing grooves or guides 10, formed in the frame 
1, at the top and bottom, and extending trans 
versely of the same, the construction being 
such that the frame 3, may be moved trans 
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versely with respect to its supporting frame. . 
The cutter-heads 4 are mounted on the in 

ner ends of horizontal shafts 10, which are 
journaled near their inner ends in bearings 
11, sustained by the vertical plates 6, and 
which have their outer ends mounted in bear 
ings 12, in the ends of brackets 13, projecting 
from the vertical plate. Each shaft is pro 
vided with a driving pulley 14, fixed thereto 
as shown. The cutter heads each consist of 
a flat disk 15, which is provided near its pe 
riphery with four sockets or openings adapt 
ed to receive and hold stocks 16, carrying at 
their ends carbons or black diamonds or other 
cutting points. The edge of the disk adja 
cent to the openings is provided with an incis 
ion extending inward and communicating 
with the openings so that the sides of the lat 
ter may be clamped against the stocks which 
is effected by means of clamping-screws 17, 
extending through ears 18, projecting later 
ally from the face of the disk adjacent to the 
incisions. In the present machine I employ 
four cutter heads on each side which are of 
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such size and so arranged that the paths trava 
ersed by the four cutting points in each head 
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will overlap or extend beyond those of the ad 
jacent cutters, so that every portion of the 
surface of the glass will be acted on as the 
latter is moved in contact with the cutters. 
Motion is imparted to the cutters from any 

suitable source by a driving band 19, which 
extends around the driving pulleys, thence 
around an idler pulley 20, and finally up 
Ward to the source of power. 
The feeding mechanism consists of eight 

vertical shafts 21, which are arranged in two 
Vertical lines between the two parts of the ma 
chine in such manner that the glass to be 
acted on may be moved between them. These 
shafts are mounted at their upper and lower 
ends in bearings carried by brackets 22, pro 
jecting from the vertical plate 6, and are pro 
vided at intervals throughout their length 
With collars 5, formed preferably of rubber or 
equivalent soft material. At their upper ends 
the shafts are each provided with worm wheels 
24, in position to be engaged by worms 25, 
fixed at intervals on a horizontal shaft 26, 
mounted in bearings in the ends of vertical 
arms 27, extending from brackets 22. It will 
thus be seen that the cutter heads and the 
feeding mechanism are sustained by and 
movable with the vertical plates themselves. 
As a result of moving these plates inward or 
outward as the case may be the distance be 
tween the two series of cutters and feeding 
rollers may be varied as the nature of the 
work may demand. 

For the proper operation of the machine it 
is essential that these parts be adjusted to a 
nicety to the end that the cutters may act in 
the same general plane. In order, therefore, 
that this adjustment may be effected I pro 
wide the machine at both sides with a hori 
Zontal shaft 28, which has its outer end 
mounted in a bearing at the outer side of the 
main frame, and has its inner end screw 
threaded and engaging in a threaded open 
ing in the vertical plate 6. The outer end of 
the shaft is provided with a crank 29, by the 
rotation of which the frame 3 may be caused 
to move inward or outward according to the 
direction in which the crank is turned. 
To determine as to the relative positions of 

the cutters and as to the probable space it is 
desired should exist between the cutters, I 
provide a fixed dial 30, which encircles the 
shaft 28, near its outer end and which is pro 
vided with a series of indicating points adapt 
ed to be read in connection with a pointer 
carried by said shaft. 

Motion is imparted to the horizontal shafts 
26, from the driving shafts of the upper cut 
ter heads by a band 31, encircling a pulley 
32, on the horizontal driving shaft and a pull 
ley 33, on one end of the counter-shaft 34, 
mounted in bearings carried by the frame 3, 
the opposite end of said counter-shaft being 
provided with a worm wheel in position to be 
engaged by the worm formed on the outer 
end of the driving shaft of the upper cutter 
head. 

In order that the glass while being ad 
vanced by the feeding rollers and acted on by 
the cutters, may be prevented from jarring 
and may be held rigidly so far as any lateral 
movement of the same is concerned, I provide 
a series of pressure rollers 35, which are sus 
tained by the vertical plates in such posi 
tions that they will be held in contact with 
the glass plate. These rollers are mounted 
in frames 36, the ends of which are seated in sockets or collars projecting from the verti 
cal plate 6, and fixed in said sockets by means 
of set-screws 38, as shown. By these means 
the rollers may be adjusted so as to bear with 
the proper pressure on the plate under treat 
ment. 4 

In operating my machine the glass is into 
duced in an upright position between the feeding rollers, and motion being imparted to 
the various parts of the machine, the glassis 
advanced between the rotating cutters which 
act on its two surfaces and cut the same SO 
as to bring the surfaces to a general level. It 
is to be understood, of course, that for the 
cutters, other abrading surfaces may be sub 
stituted, and that after the rougher irregul 
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larities have been positively cut from the Sul' 
face of the glass, the latter, may have im parted thereto a polish or finish by changing 
the nature of the abrading surfaces, substi 
tuting for the cutting tools the usual abrad 
ing or polishing heads. 
As before stated the glass is advanced O 

edge in an upright position, and is simulta 
neously subjected on both sides to the action 
of the cutters. This manner of feeding and 
treating the glass Ideem of great importance 
as less time is consumed in the operation and 
great saving of labor and expense effected. 
Further, it is possible to treat comparatively 
thin sheets of glass in this manner, where un 
der the old manner of treatment of the sides 
separately, great danger existed in loosening 
the glass from its bed to bring the Opposite 
side upward. 

I believe myself to be the first to treat glass 
plates by subjecting both sides at once to the 
action of grinding or polishing tools while the 
plate is sustained on edge in an upright po 
sition. 

It is evident that a single frame with a pas sage for the glass between the opposing cut 
ters will be the mechanical equivalent of two 
frames as shown, the expression two frames 
being used to include any structure in which 
the glass is permitted to pass between the 
Cutters. 
Having thus described my invention, what 

I claim is- O 
1. In a glass finishing machine the combi 

nation of two series of opposing rotary eut 
ters arranged in two vertical planes with a 
space between them, the cutters in each series 
so arranged that the paths cut by the same 
will overlap in a vertical direction, and means for advancing the glass in an upright posi 
tion between the cutters; whereby the cut 
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ters are enabled to act on both sides of the 
glass at one time while the latter is in an up 
right position and will as the glass advances 
remove the irregularities from the entire sur 
faces of both sides of the same. 

2. In a glass finishing machine the combi 
nation of a main frame having a horizontal 
passageWay through it and provided at its 
top and bottom on each side of the passage 
Way with transverse guides, two secondary 
frames mounted in said guides and adjust 
able independently toward and from each 
other, two opposing series of rotary cutters 
mounted in the secondary frames and acting 
in parallel planes, adjacent cutters in a ver 
tical direction being journaled out of line 
With, and extending past, each other, means 
for advancing the glass plate between two 
series of cutters and means for driving the 
latter. 

3. A cutter head for glass. finishing ma 
chines comprising a flat disk having point 
holding sockets through it and slitted from 
said sockets through the periphery with pro 
jecting flanges around said sockets and along 
the slits, adapted to be drawn together to 
clamp and hold the cutting points. 

4. In a glass finishing machine the combi 
nation with the main frame of the two trans 

3o versely-movable frames provided with verti 

cal opposing plates, two series of cutters SuS 
tained by said plates and acting in parallel 
planes, two feeding rollers arranged to engage 
the opposite sides of the glass plate and ad 
vance the same between them, and pressure 
rollers mounted in the vertical plates between 
the cutters and adjustable back and forth, to 
bear on opposite sides of the glass plate. . 

5. In a glass finishing machine the combi 
nation with a frame, of a series of rotary gut. 
ters sustained thereby acting in a vertical 
plane and provided with horizontal driving 
shafts, vertical feed rollers, worm wheels on 
their upper ends, a horizontal shaft, Worms 
on the shaft in position to engage the Worm 
wheels, a pulley fixed to the horizontal shaft, 
a counter-shaft 34, a pulley fixed to one end, 
a driving band passing over said pulleys, a 
worm wheel on the opposite end of the coun 
ter-shaft, and a worm on one of the cutter 
driving shafts in position to engage the Worm 
wheel on the counter-shaft. 
In testimony whereof I hereunto set my 

hand, this 11th day of January, 1893, in the 
presence of two attesting witnesses. 

AARON J. NELLIS. 

W. B. CRITTENDEN, 
Witnesses: 

WALTER MCGURN. 
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