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32 Claims. (CI. 51-100) 
The present invention relates broadly to im 

provements in grinding machines generally, and 
more particularly to a machine or apparatus for 
rounding and/or finishing the edges of sheets 
Or plates of glass and the like. 
An important object of this invention resides 

in the provision of a grinding machine of sim 
plified and inexpensive construction which is 
especially designed for use in grinding the lower 
edges of automobile windshields and the like 
which are cut on a curve, although it is of course 
in no way restricted to such use. 
Another object of the invention is, the pro 

vision of such a grinding machine of the char 
acter above described which will round and fin 
ish the curved edges of the windshields rapidly, 
accurately, and economically, and with a min 
imum effort and attention on the part of the op 
erator, whereby uniformly rounded edges with 
well finished surfaces may be secured. 
Other objects and advantages of the inven 

tion will become more apparent during the 
course of the following description when taken 
in connection with the accompanying drawings. 

In the drawings forming a part of this appli 
cation and wherein like numerals are employed 
to designate like parts throughout the same, 

Fig. 1 is a plan view of a grinding machine 
constructed in accordance with the present in 
vention, 

Fig. 2 is a tranverse section taken substantial 
ly on line 2-2 of Fig. 1, 

Fig. 3. is a section taken substantially on line 
3-3 of Fig. 2, 

Fig. 4 is a detail elevation showing the ar 
rangement of the weights, 

Fig. 5 is a Section taken substantially on line 
5-5 of Fig. 1, 

Fig. 6 is a detailplan view of a portion of the 
Supporting means for the glass sheets or plates, 
and 

Fig. 7 is a diagrammatic plan view showing 
the position of the glass sheet or plate in rela 
tion to the grinding element at the start of the 
grinding operation. 

Referring now to the accompanying drawings, 
and particularly with reference first to Figs. 1 
and 2, the machine herein provided comprises a 
Supporting base designated in its entirety by 
the numeral 0 and consisting of the spaced lon 
gitudinally extending paralel (-beams and 
2 connected at their opposite ends by the end 
members. 3 and 4 upon which are mounted 
the bearings 5 and 6 respectively. Extending 
longitudinally of the Supporting base 0 and 

having its opposite ends journaled within the 
bearings 5 and 6 is a shaft driven from 
one end by a suitable chain drive or the like f8 
and being threaded throughout a Suitable pOr 
tion of its length as at 9. 5 
Carried upon the top of the I-beams and 2 

are the longitudinally extending parallel rails 
20 and 2 respectively which are adapted to sup 
port thereupon a substantially rectangular table 
22, said table being mounted upon wheels 23 10 
and 24 which rest upon and run along the said 
rails 20 and 2. Secured to the undersurface of 
the top of table 22 is a depending bracket 25 
provided with an internally threaded portion 
26 through which is threaded the shaft SO 5 
that, upon rotation of the said shaft, the table 
may be moved back and forth along the rails 
20 and 2. 
Carried upon the top of table 22 and extend 

ing transversely thereof are the spaced parallel 20 
rails 27 and 28 which are disposed at Substan 
tially right angles to the main rails 20 and 2. 
Supported upon the table 22 is a substantially 
rectangular carriage 29 having wheels 30 which 
rest upon the rails 2 and 28 so that the said car- 25 
riage is.freely movable along the said rails in a 
direction at substantially right angles to the di 
rection of movement of the table 22 along rails 
20 and 2. 
The glass sheets or plates to be ground are des- 30 

ignated by the numeral 3, and one or more of 
these plates are adapted to be supported in a 
horizontal position upon the carriage 29 So that 
they are movable therewith. While the glass 
plates 3 have been illustrated in the drawings 35 
as being in the form of an ordinary windshield 
having the upper straight horizontal edge 32, 
the substantially parallel side edges 33 and 34, 
and the lower inwardly curved edge 5, yet it will 
be readily appreciated that glass plates of other 40 
shapes may also be ground. However, when 
grinding the lower inwardly curved edges 35 of 
the ordinary windshields, the said windshields are 
arranged in a substantially horizontal position 
upon the carriage 29, with the inwardly curved 45 
edges 35 facing to the front of the machine as 
shown in the drawings. Then, upon movement of 
the table 22 along rails 20 and 2, the said wind 
shields are adapted to be carried past a grinding 
element 36 with the edges 35 thereof to be 50 
ground in engagement therewith, as a result of 
which the said grinding element will operate to 
round and/or finish the said edges. 
The grinding element 36 is preferably in th 

form of a disc or wheel having formed in the pe - . 



2 
riphery thereof a plurality of grooves 37 within 
which the adjacent curved edges 35 of the glass 
plates are received during the grinding operation. 
The grinding wheel is carried at the upper end of 

is a vertically disposed shaft 38 journaled within a 
bearing 39 slidably supported upon the upper end 
of a stationary standard 40. The shaft 38 may 
be driven from a drive shaft 4 having keyed 
thereto a worm 42 which meshes with and drives 
a worm gear 43 fixed to the said shaft 38. In 
order to permit of the grinding wheel being moved 
toward or away from the table 22, the base portion 
44 of bearing 39 may be slidably received within 
a groove 45 in the upper end of standard 40. 
The base portion 44 may also be provided with a 
depending lug 46 through which is threaded an 
adjusting screw 47 provided at its outer end with 
a hand wheel 48. Thus, upon turning of hand 
Wheel 48 to rotate adjusting Screw 47, the base 
portion 44 can be slid within groove 45 to move 
the grinding wheel toward or away from table 
22. The grinding wheel can be secured in prop 
erly adjusted position by means of set screws 49 
or the like which pass transversely through the 
standard 40 and engage base portion 44. 

Carried by the bearing 39 and Substantially 
surrounding the grinding wheel 36 is - a recepta 
cle 50, and arranged within this receptacle be 
tween the side walls thereof and the grinding 
wheel are sponges or the like 5. During the 
grinding operation, the sponges 5 are adapted to 
hold a sufficient amount of moisture and to apply 
the same to the grinding wheel. 
Inasmuch as the carriage 29 is freely movable 

upon rails 27 and 28 toward and away from the 
grinding wheel 36, it is of course necessary that 
Some means be provided to maintain the curved 
edges 35 of the glass plates 3 in engagement with 
the grinding wheel as the said plates are carried 
past the same upon movement of table 22 along 
rails 20 and 2. To this end, there is secured 
to the carriage 29 at the rear edge thereof a lon 
gitudinally extending cam track 53, said track-be 
ing bowed or arcuately curved rearwardly, with 
the curvature thereof being substantially the 
same as the curvature of the plate edges 35 to be ground, 
Secured to the I-beam of the supporting base 

O at a point substantially opposite the grinding 
wheel 36, is a vertically disposed bracket 54 car 
rying at its upper end an extension plate 55 to 
which is pivoted intermediate its ends as at 56 a. 
bell crank lever 57 including a substantially ver 
tical arm 58 and a relatively longer substantially 

55 horizontal arm 59. The substantially vertical 
arm 58 carries at its lower end a freely. rotatable 
roller 60 which is adapted to engage and ride 
along the cam track 53, while suspended from 
the substantially horizontal arm 59 of the bell 
crank lever is a weight 6 which tends to rock 
the said lever 57 about its pivot to maintain the 
roller 60 in engagement with can track 53. The 
pressure of the roller against the cam track serves 
to urge the carriage 29 forwardly upon rails 27 
and 28 and yieldably maintain the curved edges 
35 of the glass plates in engagement with the 
grinding wheel as they are carried past the same. 
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The weight 6fmay be adjustably secured to the . 
horizontal arm 59 by a link 62 and bolt 63, which 
bolt passes through a slot 64 in the said arm 59 so 
that the weight may be moved inwardly or out 
wardly to vary the pressure of the roller 60 
against cam track 53. 
The means for supporting the glass plates. 3? in 

spaced horizontal position upon the carriage 29 75 

2,015,720 
includes a substantially rectangular base member 
or frame 65 adapted to rest upon the top of car 
riage 29. Carried at the four corners of the 
frame 65 are the vertically disposed pins 66, 67, 
68 and 69 respectively, each being adapted to 5 
loosely receive thereupon a plurality of discs 70 
which rest one upon the other, with the discs 
upon the several pins being in horizontal align 
ment. Each vertical pin 66,, 67, 68 and 69 is car 
ried by a horizontal plate Til having a slot 12 10 
therein through which passes a bolt 73 by which . 
the respective plate is adjustably secured to the 
frame. In other words, upon loosening bolt 3, 
the respective plate 7 and discs 70 carried there 
by may be moved inwardly or outwardly with re- 15 
spect to the frame. Each of the discs 70 com 

| prises a metallic hub 74 slidable upon the respec 
tive pins 66 to 69 and having formed integral 
therewith a horizontally disposed annular flange 
75 upon which is carried a pad 76 preferably of 20 
relatively hard rubber or some similar material. 1 
The pad 76 is cut away or reduced in thickness to 
form a vertical annular shoulder TT encircled by 
a horizontal annular marginal portion T8. 
Also secured to the frame 65 at the rear there- 25 

of and preferably at a point intermediate its ends 
is a vertically disposed pin T9 carried by a hori 
zontal plate 80, said plate resting upon the frame 
and being secured thereto by a bolt or other fas 
tening element 8f which passes through a slot 80 
82 in said plate 80, so that upon loosening of bolt 
8, the pin 79 can be moved forwardly or rear 
wardly with respect to the frame. Carried by 
and extending forwardly from the pin 79 are a 
plurality of superimposed parallel fingers 83, said 85 
fingers being spaced from one another and in 
substantial alignment with the discs 70, as best 
shown in Fig. 5, so that the plates of glass 3 
may be received therebetween. The pin 79 and 
also the fingers 83 are preferably provided with 40 
a covering 84 of rubber or other suitable ma 
terial. The fingers 83 preferably decrease in 
length from the bottom finger to the upper fin 
ger although such an arrangement is not abSO 
lutely essential. 
When assembling a plurality of the glass plates 

3 in position upon the frame 65, all of the discs 
TO are first removed from the vertical pins 66 to 

45? 

69, with the exception of the lowermost disc upon 
each pin which is held spaced from the respective 50 
plate 7 by a spacing collar 85. One of the glass 
plates is then laid upon the lowermost discs car 
ried by the four corner pins 66 to 69, with the 
said sheet being loosely supported at its opposite 
end edges 33 and 34 upon the marginal portions 55 
78 of the rubber pads 76 as best shown in Figs. 1 
and 5. After one sheet has been thus placed in 
position, a second plate of glass is then placed 
upon these discs in the same manner as described 
above. The remaining discs are then successively 60 
slipped onto the pins, with a plate of glass being 
supported upon each tier of discs. After the glass 
plates have been thus properly assembled in su 
perimposed relationship, the several series of discs 
at the four corners of the frame are moved to 65 
ward one another in a manner to engage and 
clamp the sheets firmly in position, at which time 
the end edges 33 and 34 of the plates abut the 
vertical shoulders of the discs. When arrang 
ing the glass plates in position, they are posi- 70 
tioned so that they are received between the fin 
gerS-83 with the rear longitudinal edges 32 there 
of abutting the vertical pin 79. When it is de 
sired to assemble a Series of sheets or plates upon 
the frame 65, the said frame is preferably...re- 75 
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glass plate 3 from the point A to point B, with moved from the machine, and this removal is 

greatly facilitated by the provision of handles 
86 at the opposite ends of the frame, . By having 
two frames. 65 available, it is possible to be grind 
ing one series of glass plates in the machine while 
a Second series of glass plates is being assembled 
upon the other frame. 
In order to effect proper positioning of the 

frame 65 upon the top of carriage 29 and also to 
prevent any rearward or lateral movement there 
of relative to said carriage, there may be secured 
to the top of the carriage adjacent opposite ends 
thereof the plates 8 and 88 respectively, each 
plate being disposed diagonally of the carriage 
and having a V-shaped notch 89 within which 
the adjacent corner of the frame 65 is received. 

. In order to more effectively prevent any rear 

20 

25 

35 

ward slipping movement of the glass plates rel 
ative to the frame during grinding, there may be 
carried by the top of the carriage at the rear 
thereof and adjacent each end a vertically dis 
posed fixed retaining member 90 provided with a 
plurality of grooves 9 within... which the rear 
edges of the glass plates are received. . . . . . 

Briefly stated, the operation of the machine 
as thus far described is as follows: The frame 
65 is first removed from the machine and a plu 
rality of glass plates 3 assembled thereupon in 
the manner explained above, after which the 
frame is replaced in the machine, being Sup 
ported upon the top of the carriage 29 in such a 
manner that the frame engages the stop plates, 
8 and 88 while the rear longitudinal edges of the 
glass plates abut the retaining members 90. Dur 
ing the assembling of the glass plates and the 
insertion thereof in the machine, the table 22 
is adapted to be located entirely to one side of 
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the grinding wheel 36, such as for instance, to 
the right thereof when viewing the machine in 
Fig. 1. The shaft is then rotated to effect the 
desired movement of the table 22 to the left upon 
rails 20 and 2. This movement of the table will 
serve to carry the carriage 29 and glass plates 
3 past the grinding wheel 36, with the forward 
curved edges 35 of the glass plates in engagement 
therewith. During the travel of the glass plates 
past and in engagement with the grinding wheel, 
the said wheel is adapted to be simultaneously 
rotated so as to effect the rounding and finishing 
of the edges 35 thereof. The roller 60 engaging. 
can track 53 will function to urge the carriage 
29 forwardly so as to maintain. the curved edges 
of the glass plates in engagement with the grind 
ing wheel while, at the same time, permitting. 
rearward movement of the carriage. That is to 
say, since the carriage is freely movable toward 
and away from the grinding, wheel, it will be 
caused to move first forwardly and then rear 
wardly as the inwardly curved edges 35 of the glass. 
plates are being ground. . 
The curvature required in a conventional wind 

shield is ordinarily irregular, the radius of curva 
ture for the major portion of the lower curved. 
edge being relatively large while that for the 
opposite ends of the curved edge is much shorter. 
When rounding and finishing curved edges of 
this character upon the machine herein provided, 
it is desirable that a relatively large degree of 
pressure be applied to urge the glass plates for 
wardly during the grinding of approximately the 
first half of the curved edge, and that this pres 
sure be gradually reduced during the grinding 
of the second half of the curved edge. Other 
wise stated, and referring particularly to Fig. 7, 
during the grinding of the curved edge 35 of the 

plates forwardly into engagement with the grind 

3. 

the glass plate moving in the direction indicated 
by the arrow, a relatively greater degree of pres 
sure tending to urge the plate forwardly into 
engagement with the grinding wheel 36 is re- 5 
quired than when grinding the curved edge from 
points B to C, with still less pressure being re 
quired in grinding the curved edge from points 
C to D. This varying degree of pressure is neces 
sitated due to the fact that during the grinding 
of the curved edge from points A to B, the glass 

0. 

plate is moving forwardly, toward the grinding 
wheel. However, when grinding the curved edge 
from points B to C there is no appreciable for 
ward or rearward movement of the plate so that 15 
less pressure is required, and this pressure may 
be further lessened when grinding the curved 
edge between points C and D since at this time 
the glass plate is being moved rearwardly and 
the inertia of the carriage and its associated 20 
parts is sufficient to maintain the plate in en 
gagement with the grinding wheel. The present 
invention, therefore, also contemplates, the pro 
vision of pressure means tending to urge the glass 

25 
ing wheel as they are carried past the same, to 
gether with means for gradually lessening the 
pressure of said pressure means upon movement 
of the table 22 and when the glass plates reach 
certain predetermined positions with respect to 
the grinding wheel. 
To this end, there is carried at the rear of the 

table 22 the two longitudinally extending ver 
tically disposed plates 92 and 93, said plates being 
arranged parallel with one another, with the 35 
plate 92 being disposed slightly outwardly of plate 
93. The adjacent inner ends 92a and 93a of the 
Said plates overlap one another as shown and 
these overlapping portions are of a somewhat 
reduced width so as to provide the resultant 40 
shoulders 94 and 95 respectively. Referring par 
ticularly to Figs. 2 and 3 there is pivoted to an 
auxiliary bracket 96 carried by upstanding 

30 

bracket 54 intermediate the upper and lower ends 
thereof the two bell crank levers 97 and 98 re-45 
spectively, said bell crank levers being of sub 
stantially the same construction but reversely 
positioned with respect to one another. 
The bell crank lever 97 is pivoted to bracket 

96 as at 99, while bell crank lever 98 is pivotally 50 
mounted upon said bracket as at 00, with the 
two pivot points 99 and foo being in substantial 
horizontal alignment with one another. Pivoted 
to the upper end of bell crank lever 97 as at 
of is a plate O2 carrying a roller f03 which is 55 

adapted to engage and ride along the bottom 
edge of plate 92 during longitudinal movement 
of the table 22 along rails 20 and 2. The plate 
O2 is provided at its inner end with a lug. 104 

adapted to engage a boss foS formed on bell 60 
crank lever 9... whereby to limit the swinging 
movement of the plate 02 to the left. The bell 
crank lever 98 has pivoted to the upper end 
thereof as at 06 a plate 107 similar to plate 02 
and carrying a roller f08 which is adapted to 65 
engage and ride along the bottom edge of plate 
93. The plate OT is formed at its inner end with 
a lug 109 adapted to engage a boss fle on bell 
Crank lever 98 whereby to imit the swinging 
movement of plate O to the right. The two 70 
plates 102 and O. are preferably connected to 
gether by a spring fli so that the said plates 
move in unison either to the left or to the right. 
Also carried by the upstanding bracket 54 is a 

rocker arm 2, said arm being pivotally mounted 75 . 



intermediate its ends to the bracket as at , 
the inner end f4 of the rocker arm being posi 
tioned beneath and engageable by the love ends' 
of the two bell crank levers 97 and 98, while the 
outer end of the rocker arm has pivoted thereto as at is a horizontally disposed platform 6 
upon which is adapted to be supported at all times a cylindrical weight.T. 
As best shown in Figs. 2 and 4, there is sus 

pended from the substantially horizontal arm 59 
of bell 'crank lever 57 by means of the hanger 
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8, a cylindrical weight 19, said weight being 
provided in the bottom thereof with a recess 20 
within which is received the upper end portion of the cylindrical weight . 
carries at its upper end a plurality of laterally 
projecting pins 12 which, extend through ver 
tical slots 22 formed in the wall of the recess 
20 so that the wight 7 is vertically movable 

relative to weight ti9. The hanger f 8 com 
prises the spaced metal strips 123 pivotally con 
nected to the weight f 9 as at 24. The upper 
ends of strips 23 straddle the horizontal arm 
59 of bell crank lever 5 and are secured there 
above to a block 25. . The horizontal arm 59 
of the bell crank lever carries a pin 26 which 
is received within vertical slots 27 in strips 23. 
Carried by the block 25 and extending verti 
cally therethrough is an adjusting screw 28, said 
screw engaging the top of horizontal arm 59 and 
by means of which the hanger 8 and conse 
quently the weight if 9 carried thereby may be adjusted vertically. 
In carrying out the present invention, and for 

the purposes of illustration, let is assume that the 
table 22 is at the extreme right hand end of the 
rails 20 and 2 in Fig. 1 and that the plates of 
glass to be ground have been properly assembled 
and positioned upon the carriage 29. At such 
time, the entire force of the weights if and 9 
rests upon the platform f6, thereby holding the 
outer end of the rocker arm 2 downwardly in 
the position shown by the broken lines and desig 
riated E which, of course, throws the inner end 
4 of the rocker arm upwardly. When the full 

force of the weights f f and 9 is being utilized, 
the weight T is suspended from the weight if 9, 
being supported by the pins 2 which are at 
this time in the lower ends of the slots 22 as indi 
cated at F. . . 

The shaft 7 is then rotated to move the table 
22 to the left along rails 20 and 2 so as to carry 
the plates of glass past and in engagement with 
the grinding wheel 36 which is being simultane 
ously rotated. During the grinding of the curved 
edges 35 of the glass plates 3 from the point. A 
to point B in Fig. 7, the entire force of the weights 

and 9, as well as weight 6, is being utilized 
to rock the bell crank lever 57 about its pivot 56 
to urge the roller 60 into engagement with cam 
track 53, whereby to urge the carriage 29 for 
wardly. During the grinding of the curved edge 
of the glass plate from points. A to B, the said 
plate is not only being carried horizontally past 
the grinding wheel 36 but is being simultaneously 
moved forwardly. The glass plate gradually 
moves forwardly until the point B thereof is Sub 
stantially opposite the grinding wheel. However, 
when grinding the curved edge from points B to 
C, there is no appreciable forward or rearward 
movement of the glass plate and consequently, 
during the grinding of this portion of the curved 
edge, it is desirable to release a certain amount 
of the force to the weights so as to reduce the 
pressure of the roller 60 acting to urge the car 

The weight 7. 

forwardly will be the pressure exerted by the force 
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riage 29 forwardly, This is herein accomplished 
in the following manner: 
When the point B of the glass plate arrives at 

a position substantially opposite the grinding 
wheel, the roller 03 carried by bell crank lever 5 
97 is engaged by the inner reduced end 92a of 
plate 92, whereupon the plate 02 will be swung 
to the left about its pivot 100 and the lug 04 en 
gaging boss 05 will serve to rock the bell crank 
lever 97 about its pivot. 99. Upon such rocking 10; 
movement of the bell crank lever 9, the lower 
end thereof will engage the inner end f4 of 
rocker arm 2, and will function to rock the said 
arm about its pivot so as to raise the outer end 
thereof, together with the platform 6. The 15. 
raising of the platform 6 will move the weight 
Tupwardly relative to weight 9 so that the 

force of the weight T will be released from the 
arm 59. At this time, the outer end of the rocker 
arm 2 will be raised to the position indicated 20 
at G, and the pins 2 carried by weight T to 
the position indicated at H within the slots 22. 
Therefore, during the grinding of the curved edge 
of the glass plate between points B and C, the 
roller 60 will be urged into engagement with the 2 
cam track 53 by the weights 6 and 9 only. 
During the grinding of the curved edge of the 

glass plate between points C and D even less pres 
sure is required to urge the carriage 29 forwardly 
since the said carriage is being moved rearward- 30. 
ly and the inertia thereof will tend to hold the glass plate in engagement with the grinding wheel. 
Therefore, upon continued movement of the table 
22 to the left and, in fact, when the point C of 
the curved edge arrives at a position substantially 35. 
opposite the grinding wheel, the roller 03 car 
ried by bell crank lever 97 will be engaged by the 
shoulder 94 on plate 92, with the result that the 
said bell crank lever will again be rocked about 
its pivot 99 to further depress the inner end 440. 
of rocker arm ff2 so as to raise the outer end of 
said arm and the platform 6 to the position in 
dicated by the full lines in Fig. 2. At this time 
the pins 2 carried by weight T will engage the 
upper ends of the slots 22 and will lift the weight 4 
9 and hanger 8 so as to release the force of 

the weight 9 from arm 59, with the result that 
the only pressure tending to urge the carriage 29 
of the weight 6. 
Upon continued movement of the table 22 to 

the left, and when the plate 92 passes out of en 
gagement with roller 03, the weights 7 and 19 
will be permitted to drop downwardly since, at 

50 

such time, the bell crank lever 97 will no longer 55 
function to hold the weights in their elevated 
position. In other words, the rocker arm 2 will 
be swung by the weights in the opposite direction, 
whereupon to raise the inner end 4 thereof, and 
the raising of this inner end will swing the bell 60 
cranklever 9 about its pivot to the right. . . . 
When the table 22 reaches the extreme left 

hand end of the rails 20 and 2, the finished glass 
plates may be removed from the carriage and other plates to be ground positioned thereupon. 65 
The table is then moved to the right and the above 
cycle of operations will be repeated, with thesex 
ception that the weights 7 and 9 will be suc 
cessively released by the plate 93 engaging roller 
f08 carried by bell cranklever 98. In other words, 70 
when the table 22 is moved from right to left, the 
weights f and 9 are released by engagement 
of the plate 92 with roller 03 whereas, when the 
table moves from left to right, the weights are released by the plate 93 engaging roller 08. 
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. Upon movement of the table 22 to the right, 
. the outer bevelled end 92b of plate 92, engaging 

roller 03, will swing the said roller and plate 
O2 to the right and, due to the provision of the 

connecting spring if, this swinging movement 
of plate O2 will also serve to swing the plate 10 
and roller 08 to the right about pivot - 06 so 
that said roller 08 will be in a position to be 
engaged by the plate 93 upon continued move 
ment of the table to the right. On the other. 
hand, when the table 22 moves to the left, the 
outer bevelled end 93b of plate 93 engaging roller 
f08 will swing the said roller, together with plate 
07, to the left, and, due to the provision of 

spring f, the roller, 103 and plate 02 will 
also be swung to the left so that the said roller 
03 will be in a position to be engaged by plate 

92 upon continued movement of the table to 
the left. When the table 22 is moved to the 
right, however, the engagement of the inner end 
93a of plate 93 with roller 08, will serve to re 
lease the weight 7, while the engagement of 
shoulder 95. With roller 08, will cause the re 
lease of the weight if 9. 
In order to prevent excessive grinding or chip 

ping of the corners of the glass plates 3 when 
they are first moved to engage the grinding 
wheel, there may be carried by the carriage 29 at 
a point substantially intermediate its ends a 
horizontally disposed roller 29 projecting for 
Wardly, thereof. This roller, as shown in Fig. 2, 
is rotatably supported at the outer end of an 
arm 30 arranged beneath the carriage trans 
versely thereof and pivotally connected at its 
inner end to a screw 3 threaded through a 
depending lug 432. Carried by the undersurface 
of the top of the carriage are a plurality of 
fastening elements 33 which pass through slots 
34 in arm f30 so that, upon rotation of screw 
3, the roller 29 may be moved inwardly or 
Outwardly as desired. . . 

Positioned outwardly of the table 22 and at 
opposite sides of the grinding wheel are the 
metal plates 35 and 36 (Fig. 1), each being 
secured to a longitudinally extending beam 3 
by bolts or the like 38 which pass through a 
slot 39 so that the said plates 35 and 36 may 
be moved toward or away from the ginding wheel. 
The inner edge of each plate 35 and 36 is . 
provided with a substantially straight portion 40 
terminating in a forwardly curved portion 4. 
As best illustrated in Fig. 7, at the beginning 
of the grinding operation and when the left hand 
corner of the glass plate initially engages the 
grinding wheel, the roller 29 riding along the 
straight portion f40 of the inner edge of plate 
35 will tend to offset or counteract the action 

of the weights B, if 7 and f 19 and will hold the 
carriage rearwardly so as to prevent any for 
ward movement thereof until the corner of the 
glass plate has been carried past the grinding 
wheel, at which time the roller 429 will ride upon 
the curved portion 4 of the inner edge of the 
plate so as to permit of the carriage being moved 

65 

70 

forwardly by the weights. The plate 136 will 
function in the same manner to prevent excessive 
grinding or chipping of the right hand corner 
of the glass plate when the table 22 is moved 
from left to right. 

If desired, suitable limit switches 42, and 3 
may be positioned in the path of travel of the 
table 22 and engageable thereby when the said 
table reaches a predetermined position to bring 
the same to a stop. The said limit switches 42' 
and 43 are preferably connected in series with 

2,015,720 S 
the motor (not shown) operating the chain drive 
f8 for the shaft T and, to effect the opening of 
the limit switches, there may be carried by the 
table 22 adjacent each end thereof a dog f44. 

It is to be understood that the form of the 5 
invention herewith shown and described is to 
be taken as the preferred embodiment of the 
same, and that various changes in the shape, size 
and arrangements of parts may be resorted to 
without departing from the spirit of the invention 10 
or the scope of the subjoined claims. 
I claim: . 
1. In a machine for grinding the curved edge 

of a glass sheet or plate, a grinding element 
mounted in a substantially fixed position, means 15 
for supporting the sheet in a substantially fixed 
position and for conveying the same in a sub 
stantially straight path past Said grinding elle 
ment with the curved edgethereof to be ground 
in engagement therewith, said sheet supporting 20 
and conveying means being movable toward and 
away from said grinding element, and means 
for yieldably urging said sheet toward and main 
taining it in engagement with the grinding ele 
ment as it is carried past the same. 

2. In a machine for grinding the curved edge 
of a glass sheet or plate, a grinding element 
mounted in a Substantially fixed position, means 
for supporting the sheet in a substantially fixed 
position and for conveying the same in a sub- 30 . 
stantially straight patih past said grinding elle 
ment with the curved edge thereof to be ground 
in engagement therewith, said sheet supporting 
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- and conveying means being movable toward and 
away from the grinding element, and means act- 35 
ing against the said supporting and conveying 
means to yieldably urge the sheet toward and 
maintain it in engagement with said grinding 
element as it is carried past the same. . 

3. In a machine for grinding the curved edge 40 
of a glass sheet Or plate, a grinding wheel mount 
ed in a substantially fixed position and rotatable 
about a substantially vertical axis, means for 
supporting ... the sheet in a substantially fixed 
position and for conveying the same horizontally . . . 
in a substantially straight path past said grind 
ing wheel with the curved edge thereof to be 
ground in engagement therewith, said sheet sup 
porting, and conveying means being movable 
toward and away from said grinding wheel, and so 
means for yieldably urging said sheet toward 
and holding it in engagement with the grinding 
wheel as it is carried past the same. 
. 4. In a machine for grinding the curved edge 
of a glass sheet or plate, a grinding wheel mount- 55 
ed in a substantially fixed position and rotatable 
about a substantially vertical axis, means for 
supporting the sheet in a substantially fixed posi 
tion and for conveying the same horizontally in 
a substantially straight path past said grinding go 
wheel with the curved edge thereof to be ground 
in engagement therewith, said sheet supporting 
and conveying means being movable toward and 
away from the grinding wheel in a direction at 
substantially right angles to its direction of . 
movement past the same, and means acting 
against the said supporting and conveying means 
to yieldably urge the sheet toward and hold it 
in engagement with said grinding wheel. 

5. In a machine for grinding the curved edge 70 
of a glass sheet or plate, a grinding element 
mounted in a substantially fixed position, means 
for supporting and conveying the sheet in a sub 
stantially straight path : past said grinding elle 
ment with the curved edge thereof to be ground 75. 
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6 
in engagement therewith, pressure means acting 
to yieldably urge the sheet toward and hold it in 
engagement with the grinding element as it is 
carried past the same, and means automatically 
operable when the sheet reaches a predetermined 
position with respect to said grinding element 
to vary the pressure of said pressure means while 
maintaining the said sheet in engagement with 
the grinding element. ... 

6. In a machine for grinding the curved edge 
of a glass sheet or plate, a grinding wheel mount 
ed in a substantially fixed position and rotatabie 
about a substantially vertical axis, means for. 
supporting and conveying the sheet horizontally 
in a substantially straight path past Said grind 
ing wheel with the curved edge thereof to be 
ground in engagement therewith, said sheet be 
ing movable toward and away from the grinding 
wheel in a direction at substantially right angles 
to its direction of movement past the same, pres 
sure means acting to yieldably urge the sheet 
toward and hold it in engagement with the grind 
ing wheel, and means automatically operable 
when the sheet reaches a predetermined position 
with respect to said grinding wheel to vary the 
pressure of said pressure means while maintain 
ing the said sheet in engagement with the grind 

· ing wheel. 
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.7. In a machine for grinding the curved edge 
of a glass sheet or plate, a grinding element 
mounted in a substantially fixed position, means 
for supporting and conveying the sheet in a sub 
stantially straight path past said grinding elle 
ment with the curved edge thereof...to be ground 
in engagement therewith, said sheet being mov 
able toward and away from the grinding ele 
ment, pressure means acting to yieldably urge 
the sheet toward and hold it in engagement with 
said grinding element as it is carried past the 
same, and means operable automatically when 
said sheet supporting and conveying means 
reaches a predetermined position for lessening 
the pressure of said pressure means while main 
taining the said sheet in engagement with the 
grinding element. 

8. In a machine for grinding the curved edge 
of a glass sheet or plate, a grinding wheel mount 
ed in a substantially fixed position and rotatable 

', about a substantially vertical axis, means for 
supporting and conveying the sheet horizontally 
in a substantially straight path past said grind 
ing wheel with the curved edge thereof to be 
ground in engagement therewith, said sheet being 
movable toward and away from the V grinding 
wheel in a direction at substantially right angles 
to its direction of movement past the same, pres 
sure means acting to yieldably urge the sheet to; 
ward and hold it in engagement with said grind 
ing wheel, and means operable automatically 
when said sheet supporting and conveying means 
reaches a predetermined position for lessening 
the pressure of said pressure means while main 
taining the said sheet in engagement with the 
grinding wheel. 

9. In a machine for grinding the curved edge 
of a glass sheet or plate, a grinding element 
mounted in a substantially fixed position, con 
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veying means Inovable in a substantially straight 
path past said grinding element, a carriage car 
ried by said conveying means and movable to 
Ward and away from the grinding element in a 
direction at substantially right angles to the di 
rection of movement of the said conveying means, 
Said sheet being supported upon the carriage and 
movable therewith past the grinding element, 

2,015,720 
with the curved edge thereof to be ground in en 
gagement therewith, and means for yieldably 
urging said carriage toward said grinding ele 
ment to hold the sheet in engagement therewith. 

10. In a machine for grinding the Curved edge 5 
of a glass sheet or plate, a grinding wheel mount 
ed in a substantially fixed position and rotatable 
about a substantially vertical axis, Conveying 
means movable in a substantially straight path 
past. said grinding wheel, a carriage supported 10 
upon said conveying means and movable toward 
and away from the grinding wheel in a direction 
at substantially right angles to the direction of 
movement of the said conveying means, said sheet 
being Supported horizontally upon the carriage 5 

... and movable therewith past the grinding wheel, 
with the curved edge thereof to be ground in en 
gagement therewith, and means for yieldably 
urging said carriage toward said grinding wheel 
to hoid the sheet in engagement therewith. 

11. In a machine for grinding the curved edge 
of a glass sheet or plate, a grinding element 
mounted in a substantially fixed position, con 
veying means movable in a substantially straight 
path past said grinding element, a carriage car- 25. 
ried by said conveying means and movable to 
ward and away from the grinding element in a 
direction at substantially right angles to the di 
rection of movement of the said conveying means, 
said sheet being supported upon the carriage 
and movable therewith past the grinding elle 
ment, with the curved edge thereof to be ground 
in engagement therewith, pressure means for 
yieldably urging said carriage toward said grind 
ing element to hold the sheet in engagement 
therewith, and means operable by the conveying 
means when the latter reaches a predetermined 
position to lessen the pressure of said pressure 
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means while maintaining the said sheet in en 
gagement with the grinding element. 

i2. In a machine for grinding the curved edge 
of a glass sheet or plate, a grinding wheel mount 
ed in a substantially fixed position and rotatable 
about a substantially vertical axis, conveying 
means movable in a substantially straight path 45 
past said grinding wheel, a carriage supported 
upon said conveying means and movable toward 
and away from the grinding wheel in a direction 
at substantially right angles to the direction of 
movement of the said conveying means, Said sheet 50 
being supported horizontally upon the carriage 
and movable therewith past the grinding wheel, 
With the curved edge thereof to be ground in en 
gagement therewith, pressure means for yieldably 
urging said carriage toward said grinding wheel 55 
to hold the sheet in engagement therewith, and 
means operable by the conveying means when 
the latter \reaches a predetermined position to 
lessen the pressure of said pressure means while 
maintaining the said sheet in engagement with 80 
the grinding wheel. 

13. In a machine for grinding the edge of a 
glass sheet or plate, a grinding wheel mounted in 
a substantially fixed position and rotatable about 
a substantially vertical axis, a table movable in 65 
a definite predetermined path past said grinding 
wheel, a carriage supported upon said table and 
movable toward and away from the grinding wheel 
in a direction at substantially right angles to 
the direction of movement of said table, said to 
sheet being supported horizontally upon the car 
riage and movable therewith past the grinding 
wheel, with the edge thereof to be ground in 
engagement therewith, a plurality of weights act 
ing to yieldably urge said carriage toward said is 
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grinding wheel to hold the sheet in engagement 
therewith, and means operable upon movement 
of said table to successively, release the said 

. . . . . . . " base member, and a plurality of discs carried upon weights. 
in a machine for grinding the curved edge 

of a glass sheet or plate, a grinding wheelinoint 
ed in a substantially fixed position and rotatable 
about a substantially vertical axis, a table nov 
able in a substantially straight path past said. 
grinding wheel, a carriage supported upon said: 
table and movable toward and away from the 
grinding wheel in a direction at substantially 
right angles to the direction of movement of said 
table, means carried by said, carriage for sup-. 
porting the sheet horizontally iñ a substantially 
fixed position, said sheet being movable with the 

... ment with one another, a vertically disposed pin 
carried by the base member intermediate the 

carriage past the grinding wheel, with the curved 
edge thereof to be ground in engagement there 
with, a cam track carried by said carriage, and 
means engaging said cam track for yieldably 
urging said carriage toward said grindirig wheel 

i discs, and means for adjustably mounting said 
first and secondimentioned pins upon the base 

to hold the sheet in engagement therewith.i. 
15. In a machine for grinding the curved edge 

of a glass sheet or plate, a grinding wheel mount 
ed in a substantially fixed position and rotatable 
about a substantially vertical axis, a table mov 
able in a substantially straight path past said 
grinding wheel, a carriage supported upon said 
table and movable toward and away from the 
grinding wheel in a direction at substantially 
right angles to the direction of movement of said 
table, means carried by said carriage for support 
ing the sheet horizontally in a substantially fixed 
position, said sheet being movable with the car 
riage past the grinding wheel, with the curved 
edge thereof to be ground in engagement there 
with, means for yieldably urging said carriage for 
wardly toward said grinding wheel to hold the 
sheet in engagement therewith, and means for 
counteracting said last-mentioned means where 
by to prevent any forward movement of the 
carriage until the sheet reaches a predetermined 
position in relation to the grinding wheel. . . 

16. In an apparatus for securing a plurality of 
glass plates in spaced horizontal relation with 
respect to one another, a base member, a plurality. 
of vertically disposed pins carried by said base 
member, and a plurality of discs carried upon 
each pin, the said discs upon the several pins 
being in alignment with one another. 

17. In an apparatus for securing a plurality of 
glass plates in spaced horizontal relation with 
respect to , one another, a base member, a plu 
rality of vertically disposed pins carried by said 
base member, and a plurality of discs carried upon 
each pin, the said discs upon the several pins 
being in alignment with one another, and each. 
disc having a horizontal portion upon which the 
glass plate is adapted to rest and a vertical shoul 
der against which the adjacent edge of the plate 
is adapted to abut. 

18. In an apparatus for securing a plurality of 
glass plates in spaced horizontal relation with 
respect to one another, a substantially rectan 
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gular base member, a vertically disposed pin car 
ried at each of the four corners of said base 
member, a plurality of discs carried upon each 
pin, with the said discs upon the several pins 
being in alignment with one another, and a Ver 
tically disposed pin carried by the base member 
intermediate the ends thereof and having a plu 
rality of horizontal superimposed fingers Spaced 
from one another and in substantial horizontal 
alignment with saidi discs. 

19. In an apparatus for securing a plurality of 
4. 

015720 
glass plates in spaced horizontal relation with 
respect to one another, la base member, a plu 
rality of vertically disposed pins carried by said 

each pin, the said discs upon the several pins 5 
being in alignment with one another, and means 
for adjustably mounting said pins upon the base 
member in a manner that the discs can be moved 
inwardly or nutwardly. . . . . . . . V 
*20. In an apparatus for-securing-a-plurality of 
glass plates in spaced horizontal relation with re 
spect to one another, a substantially rectangular 
base member, a vertically disposed pin carried 
at each of the four corners of said base member, 
a plurality of discs carried upon each pin, with 15 
the said discs upon the several pins being in align 

ends thereof and having, a plurality of horizontal , 
superimposed fingers spaced from one another 20 
and finsubstantial horizontal alignment with said " 

member so that they can be moved inwardly or 
outwardly thereof. iki; * i) 

21. In a machine for grinding the curved edge 
of a glass sheet or plate, a rotatable grinding ele 
ament mounted in a substantially fixed position, 
means for supporting and conveying the sheet in 
a substantially straight path past said grinding 30. 
element, with the curved edgethereof to be ground 
in engagement therewith, means for rotating the 
grinding element in the plane of the sheet, said 
sheet being movable freely toward and away from . . . 
the grinding element, means for guiding the sheet 35. 
in its movements toward and from the grinding 
element and for preventing angular movement of 
said sheet with respect to said grinding element, 
and means acting to yieldably urge the sheet to 
ward and maintain it in engagement with the 
grinding element as it is carried past the same. 

22. In a machine for grinding the curved edge of a glass sheet or plate, a grinding element 
mounted in a substantially fixed position and ro 
tatable about a substantial vertical axis, con 
veying means movable in a substantially straight 45 
path past said grinding element, spaced parallel 
rails carried by said conveying means and ex 
tending at substantially right angles with respect 
to the direction of travel thereof, a carriage mounted upon said conveying means and mov 
able along said rails toward End away from the 
grinding element, said sheet being supported 
upon the carriage in a substantially horizontal po 
sition and movable therewith past, the grindings 
element, with the curved edge thereof to be 
ground in engagement therewith, and means act 
ing to yieldably urge the sheet toward and mail 
tain it in engagement with said grinding element 
as it is carried past the Same. , 60 

23. In a machine for grinding the curved edges 
of glass sheets or plates, a grinding wheel mount 
ed in a substantially fixed position and rotatable. 
about a substantially vertical axis, said wheel 
having a plurality of horizontal grooves extending 65. 
circumferentially thereof, means for Supporting 
a plurality of sheets of glass in a substantially 
horizontal position and for conveying the said 
sheets in a substantially straight path past said 
grinding wheel, with the curved edges thereof to 70 
be ground in contact therewith and received with 
in the grooves thereof, said sheets being freely 
movable toward and away from the grinding 
wheel, and means acting to yieldably urge the 76 
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sheets toward and maintain them in engagement 
with said grinding wheel. - . . . . . . . . . . . 

24. In a machine for grinding the curved edges. 
of glass sheets or plates, a grinding wheel mount 
edin a substantially fixed position and rotatable 
about a substantiallyverticalaxis, said Wheel hav 
ing a plurality of horizontal grooves arranged 
circumferentially thereof; a table movable in a 
substantially straight path past said grinding 
wheel, a carriage supported upon said table and 
movable toward and away from the grinding 
wheel in a direction at substantially right angles 
to the direction of movement of said table, means carried by the carriage for supporting a plurality. 
of sheets of glass in a substantially horizontal 
position, said sheets being movable with the car 
riage past the grinding wheel, with the curved 
edges thereof to be ground in engagement there 
with and received within the grooves thereof, and 
means for yieldably urging the carriage toward 
said grinding wheel for maintaining the sheets 
in engagement therewith. 

25. In a machine for simultaneously surfacing 
the curved edges of a plurality of glass sheets or 
plates, movable supporting means for carrying 
the sheets to be treated, means for securing a 
plurality of said sheets in spaced horizontal po 
sition upon said supporting means, a surfacing 
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element positioned in relatively close proximity to 
the supporting means and rotatable about a ver 
tical axis in the plane of said sheets, and means 
for moving said supporting means horizontally 
to carry the curved edges of the sheets to be 
treated past and in engagement with said Sur 
facing element. 
26. In a machine for simultaneously surfacing 

the curved edges of a plurality of glass sheets or 
plates, movable supporting means for carrying 
the sheets to be treated, means for securing a 
plurality of said sheets in spaced horizontal posi 
tion upon said supporting means, a surfacing ele 
ment positioned in relatively close proximity to 
the supporting means and rotatable abouit a ver 
tical axis in the plane of said sheets, means for 
moving said supporting means horizontally to 
carry the curved edges of the sheets to be treated 
past and in engagement with said surfacing elle 
ment, and means for mounting the said surfacing 
element for movement horizontally toward and 
away from said supporting means. 

27. In a machine for simultaneously surfacing 
the curved edges of a plurality of glass sheets or 
plates, movable supporting means for carrying 
the sheets to be treated, means for securing a 
plurality of said sheets in spaced horizontal posi 
tion upon said supporting means, a surfacing ele 
ment positioned in relatively close proximity to 
the supporting means and rotatable about a verti 
cal axis ira the plane of said sheets, means for 
moving said supporting means horizontally to 
carry the curved edges of the sheets to be treated 
past and in engagement with said surfacing elle 
ment, and means for effecting relative horizontal 
movement between the 'said supporting means 
and surfacing element while maintaining the 
edges of the glass sheets in engagement with said element. 
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28. In a machine for simultaneously surfacing 
the curved edges of a plurality of glass sheets or 
plates, movable supporting means upon which a 
plurality of sheets are adapted to be supported in. 
spaced horizontal position, means interposed be 

75 
tween adjacent sheets for maintaining them 
spaced from one another, means for clamping the 
plurality of sheets in position to prevent relative 

movement therebetween, a suirfacing wheel post 
tioned in relatively close proximity to the Sup 
porting means and rotatable about a vertical axis 
in the plane of said sheets, and means for moving 
said supporting means to carry the curved edges : 
of the sheets to be treated horizontally past and 
in engagement with said surfacing wheel. 
29. In a machine for simultaneously surfacing 

the curved edges of a plurality of glass sheets or 
plates, movable supporting means upon which a 0 plurality of sheets are adapted to be supported in 
spaced horizontal position, means interposed 
between adjacent sheets for maintaining them 
spaced from one another, means for clamping the 
plurality of sheets in position to prevent relative 
movement therebetween, a Surfacing wheel posi 
tioned in relatively close proximity to the Sup 
porting means and rotatable about a vertical axis 
in the plane of said sheets, means for moving said 
supporting means to carry the curved edges of the 20 
sheets to be treated horizontally past and in en 
gagement with said surfacing wheel, and means 
for mounting the said surfacing wheel for move 
ment horizontally toward and away from the Sup 
porting means. 

30. In a machine for simultaneously surfacing 
the curved edges of a plurality of glass sheets or 
plates, movable supporting means upon which a 
plurality of sheets are adapted to be supported in 
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spaced horizontal position, means interposed be- 30 
tween adjacent sheets for maintaining them 
spaced from one another, means for clamping the 
plurality of sheets in position to prevent relative 
movement therebetween, a surfacing wheel posi 
tioned in relatively close proximity to the sup-35 
porting means and rotatable about a vertical axis 
in the plane of said sheets, means for moving said 
supporting means to carry the curved edges of 
the sheets to be treated horizontally past and in 
engagement with said surfacing wheel, and means 40 
for effecting relative horizontal movement be 
tween the said supporting means and surfacing 
wheel while maintaining the edges of the glass 
sheets in engagement with said wheel. 

31. In a machine for simultaneously surfacing 45 
the curved edges of a plurality of glass sheets or 
plates, movable supporting means upon which a 
plurality of sheets are adapted to be supported in 
spaced horizontal position, means interposed be 
tween adjacent sheets for maintaining them 50 
spaced from one another, means for clamping the 
plurality of sheets in position to prevent relative 
movement therebetween, vertically disposed re 
taining means carried by the supporting means 
and against which the inner edges of the glass 55 
sheets are adapted to abut, a surfacing wheel 
positioned in relatively close proximity to the 
supporting means and rotatable about a vertical 
axis in the plane of said sheets, and means for 
moving said supporting means to carry the curved so 
edges of the sheets to be treated horizontally past 
and in engagement with said surfacing wheel. 

32. In a machine for simultaneously surfacing 
the curved edges of a plurality of glass sheets or 
plates, movable Supporting means upon which a 
plurality of sheets are adapted to be supported in 
spaced horizontal position, means interposed be-, 
tween adjacent sheets for maintaining them 
spaced from one another, means for clamping the 
plurality of sheets in position to prevent relative ?¢9 
movement therebetween, spaced vertically dis 
posed fixed retaining members carried by the sup 
porting, means and against which the inner edges 
of the glass sheets are adapted to abut, a surfac 
ing wheel positioned in relatively close proximity 




