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This invention relates to grinding apparatus, 
and more particularly to an apparatus for grind 
ing the edges of glassware. 
In the manufacture of articles of glass, such as 

tumblers, sherbets, etc., the glass, after being 
blown, contains the usual excess glass above what 
is to be the upper limit of the glass article. The 
glassware is then subjected to the operation of 
etching and cracking, which consists in etching 
a line approximately at what is to be the upper 
limit of the glassWare, and then Subjecting the 
Ware to the action of a burner which causes the 
Ware to crack off around the etched line. 
The glassWare does not crack off perfectly 

Straight, that, is in an exact plane, and accord 
ingly the ware, after being cracked off, is sub 
jected to a grinding action to smooth and level 
off the upper edge of the Ware, after which it is 
Subjected to the action of a glazing burner, 
Which Smooths the Surface of the Ware and 
Softeins the upper ground edge thereof to give 
it a perfectly smooth glazed edge. 
The various forms of apparatus which have 

been employed for grinding glassware in the 
manner Stated have been unsatisfactory for a, 
number of reasons. For example, grinding ma 
chines have been developed wherein the grinding 
action takes place with the glassware supported 
in a horizontal position. Extreme difficulty has 
been encountered in properly supporting the 
Wal'e during the grinding operation, and a sub 
stantial annount of breakage occurs through the 
action of the vibration of the apparatus. This 
is particularly true in connection with stem ware, 
in which the stems are frequently broken by 
vibration. This fault is largely overcome in 
vertical grinding machines in which the ware is 
ground by means of a rotating stone disposed 
therebeneath. However, the Ware is not par 
ticularly easy to handle in an apparatus of this 
characte; and since Water in List be constantly 
supplied at the grinding point, the water flows 
downwardly into the Operating parts of the 
nechanism. 
An important object of the present invention 

is to provide & novel glassWare grinding machine 
wherein the ware is ground in a vertical position 
and is noved relative to the rotating stone to 
engage the botton face thereof. 
A further object is to provide an apparatus of 

the character referried to wherein the point of 
grinding is arranged wholly below the main oper 
atting garts of the apparatus, thus permitting 
Water to be fed freely to the point of grinding 

(C. 5-125) 
Without flowing to the operating parts of the 
apparatuS. 
A further object is to provide an apparatus of 

this character having a vertical rotating hollow 
Spindle with a grinding stone at the iower end 
thereof, and to provide novel means for feeding 
Water to the point of grinding by arranging a 
Water Supply pipe in the interior of the spindle. 
A further object is to provide novel chuck 

Ameans for supporting the glassWare during the 
grinding operation. 
A further object is to provide a chuck wherein 

the glass properly centers itself to be ground 
With its upper edge in a plane at right angles to 
the axis of the glass. 
A further object is to provide novel means for 

vertically moving the chuck with respect to the 
grinding stone to facilitate the loading and un 
loading of the chucks. 
A further object is to provide novel counter 

Weight means for determining the pressure at 
which the glassware is held against the grinding 
Stone during the grinding operation. 
A further object is to provide novel driving 

means for the grinding spindles. 
A further object is to provide novel means for 

retaining the glass holding chucks retracted 
from the grinding stones. 
A further object is to provide a novel chuck 

holder for the glass supporting chuck, and to 
provide means adapted to be supported by the 
chuck holder and operative for smoothing the 
grinding face of the stone where it becomes rough 
Cr grooved. 
Other objects and advantages of the invention 

Will become apparent during the course of the 
following description. 

In the drawings I have shown one embodiment 
of the invention. In this showing 

Figure 1 is a front elevation, 
Figure 2 is a rear elevation, 
Figure 3 is a section on line 3-3 of Figure 1, 
Figure 4 is an enlarged fragmentary sectional 

view of One of the grinding stones and associated 
elements, 

Figure 5 is an enlarged fragmentary sectional 
view on line 5-5 of Figure 4, 

Figure 6 is a plan view of one of the chucks, 
Figure 7 is an enlarged detail sectional view on 

line 7- of Figure 3, 
Figure 8 is an enlarged fragmentary elevation 

of the grinding Stone and associated parts, show 
ing the Stone Smoothing means in position, 

Figure 9 is a Section on line 9-9 of Figure 8, 
and, 
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2 
Figure 10 is a horizontal section on line O 

of Figure 9. 
Referring to the drawings, the numeral Odes 

ignates a relatively heavy cast base forming the 
main support for the apparatus. This base is 
provided in its upper face with a depression , 
for a purpose to be described. The base may be 
surrounded by an angle iron frame 2 to Which 
are secured a plurality of corner posts f$. These 
posts are connected at their upper ends by a rec 
tangular angle iron frame 4, and between the 
frames 2 and A, the end of the apparatus may 
be closed by plates fs. 
The frame 4 supports a pair of upstanding 

relatively heavy channel members 6 connected 
at their upper ends by a similar member T. A 
horizontal relatively heavy channeled member 8 
extends across the supports 6 and is bolted at its 
ends thereto as at 9. The channeled member 8 
forms a support for a plurality of pairs of bearing 
brackets 2), as shown in Figures 1, 3 and 4. Each 
of the brackets 28 supports an anti-friction bear 
ing unit 2 to which lubricant may be supplied 
through a fitting 22. Each pair of bearing units 
2 supports a hollow vertical spindle 23 to the 
upper end of which is secured a pulley 24 around 
which passes a belt 25 preferably of the V-type. 
The lower end of each spindle 23 has a plate 26 
threaded thereon, and a grinding stone 2 is 
clamped as at 28 to each plate 26, each grinding 
stone having an axial opening 29 therethrough. 
Means to be described are employed for moving 

an article of glassware upwardly into engagement 
With the lower face of each stone 2 to be ground 
thereby, and water is Supplied at the point of 
grinding. Referring to Figures 1 and 3, the 
numeral 30 designates a Water manifold Supplied 
from a suitable source by a pipe 3 having a con 
trol valve 32 therein. The manifold 30 is sup 
ported in position by brackets 33, secured to the 
supports 6, while one of these supports carries a 
bracket 34 supporting the supply pipe 3. The 
manifold 3) is provided with a plurality of T's 35, 
each of which is provided with a control valve 36. 
One end of a rubber hose 3 is connected to each 
valve 36 and has its other end connected to the 
other end of a brass or similar tube 38 extending 
downwardly through each of the spindles 23. 
Each tube 38 is supported by a bracket 39 secured 
as at 40 to the upper fange of the horizontal Sup 
port 8. Each tube 38 is obviously stationary 
while the spindles 23 rotate, and accordingly each 
tube is preferably Smaller than the opening 
through its associated spindle so that these ele 
ments do not wear against each other. To pre 
vent the accumulation of Water around the tubes 
38 within the spindles 23, the latter are preferably 
provided just above their associated plates 26 with 
One or more outlet openings 4 f. 
To prevent outward Splashing of water, each 

stone 2 is provided with a hood comprising an 
inner stationary portion 42 and an outer portion 
43 hinged at One side With respect to the Section 
42 as at 44 and latched at the other side thereto as 
at 45 (see Figure 5). The stationary portion of 
each hood is secured against the bottom of one of 
the bearing brackets 29, as at 46. 
A chuck holder indicated as a whole by the 

numeral 4 is provided for each of the grinding 
stones and associated elements. This chuck 
holder is provided with an upper ring portion A8 
split at the front thereof as at 49 and one end of 

s 

the ring adjacent the split is provided with a 
recess 5ts for a purpose to be described. The ring 
portion 48 of each chuck holder is provided at 

2,185,844 
opposite sides with depending skirt portions 5f 
connected by a cross member 52 at their lower 
ends and such cross member is bolted as at 53 to a 
crosshead 54. 
A glass supporting chuck is adapted to be re 

ceived in the ring 48 of each chuck holder. Each 
chuck comprises a ring 55 split at one side as at 56 
and provided with a depending skirt portion 57 
fitting within the ring of the chuck holder. The 
inner face 58 of the chuck is shaped to correspond 
to the shape of the article of glassWare to be Sup 
ported thereby. In the drawings, the chuck is 
shown as being shaped to receive stemmed glass 
ware such as sherbets, champagne glasses, etc., 
one of such articles of glassware being indicated 
as comprising a bowl portion 59, a stem 60 and a 
base 6 . The bowl of the glassware is adapted to 
be supported by a relatively thick felt or similar 
member 62 arranged in a recess 63 formed in the 
chuck, the felt 62 forming a cushion extending 
inwardly beyond the inner surface 58 of the chuck 
to prevent the bowl 59 from contacting with the 
inetal of the chuck. The chuck is provided adja 
cent the split 56 with a radial pin 64 arranged in 
the recess 58 when the apparatus is in operation, 
In Such position of the parts the splits 49 of the 
chuck holder and 56 of the chuck are in registra 
tion to permit the movement therethrough of the 
stem 60, whereby the article of glassware may be 
positioned in the chuck. 
The chuck 55 and the elements movable there 

with are counter-weighted to determine the pres 
Sure of the article of glassWare against each 
grinding stone. Each crosshead 54 is provided at 
its ends with cylindrical bosses 65 receiving the 
lower end portions of vertical rods 66 Secured 
thereto as at 6. The upper ends of the rods 66 
of each pair are connected by a cross member 68 to 
the center of which is connected a chain 69. Each 
of these chains passes over a Sprocket 0 rotatable 
on a shaft Supported by the upper ends of a 
bearing bracket 2. The lower ends of these 
brackets are secured to the transverse Support 7. 
The other end of each chain 69 is provided with a 
depending stem 3 on which is mounted a main 
counter-weight 74, supplemental counter-weights 
5 being supported on the main counter-weight 74 

in accordance With the desired weight to be sus 
pended by the chain 69. It will be apparent that 
the counter-weights tend to move downwardly, 
thus tending to move the chucks upwardly to hold 
the upper edges of the glassware in engagement 
with the grinding stones 27, the pressure of the 
grinding engagement depending upon the coun 
ter-Weights employed. 
As previously stated, water is supplied to each of 

the tubes 38, the latter filling the glassWare and 
leaking over the upper edges thereof. Water, 
after the glassWare has been filled, also overflows 
through the openings 4, and the Water thus dis 
charged fron the OWer ends of the tubes 38 falls 
into an elongated trough 6. Above the frame 
members as a tray 77, preferably of aluminum, 
collects any water which may splash outwardly 
and causes such water to flow into the trough 76. 
This trough is provided with an outlet pipe 78 by 
means of which the water in the trough 76 may be 
carried off. 
Means are provided for lowering the chucks 

for the purpose of placing glasses therein and 
for removing the glasses therefrom. The lower 
ends of each pair of rods 66 are provided with 
a transverse connecting member 79 through the 
Center of which is connected the upper end of 
a vertical pull rod 80. Such rod extends down 
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2,185,844 
wardly through the bottom of the trough 76 and 
is Surrounded by an upstanding bearing 8i car 
ried by the bottom of the trough to minimize any 
leakage of Water around the pull rod. The lower 

5 end cf each rod 33 is provided with a yoke 82 
givotally connected as at 83 to the inner end ot 
a, iever 33, and operation of this lever in a man 
illet to be described pulls the associated chuck 
to WinWardly for the purpose stated. A plural 
ity of vertical supports 85 are carried by the bot 
tOGi of the pan 6 and a vertical rod 36 extends 
though each support 85. One of the rods 86 is 
in axial alinement with each of the grinding 
Sgindes, and its upper end is adapted to engage 
tile botton of an article of glassware, upon the 

ring of the associated chuck to release the 
Si3.SSWaie from the chuck. According to the 
height of tile glassware, each rod 86 may be 
acilisted as to height by an adjusting collar 87. 
A plurality of pairs of vertical angle irons 88 

2,3'e boited at their lower ends as at 39 to a 

0 

5 

20 

forward posts S. The upper ends of the 
gie irons 33 are secured as at 9 to a hori 
Ital angle iron S2 also secured at its ends to 

the Corner post 3. A pair of the angle irons 
83 is employed for each grinding unit, and the 
forward end of each lever 8é is pivotally con 
Elected as at 93 hetween the angle irons 88 of 
his pair. Either or both of the pivotal con 

ons 83 or 23 may be sufficiently loose to 
it the 7eltical axial movement of the rods 

30 

3. 

4) 

pending link 4 is pivotally connected at 
r end as at 95 to each of the levers 84, 

is pivotally connected at its lower end as 
at 33 to an operating lever 87. The rear end of 
ea?in operating ever 9 is pivotally connected as 
at 35 between a pair of vertically extending 
spaced angle irons 92, secured at their lower ends 
to the frane S and at their upper ends to a 
33.32 SWei'se connection C extending between the 

leg inherinbers fi. The forward end of each 
ating lever 3S is provided with a treadle 

...t, Wii be apparent that down Ward novement 
of either treadle of will transmit movement 

gh the link 96 and lever 88 to the associated 
glass Supporting chlick, and means is provided 
for irating the movement of the parts to pre 

eigagement of each chuck with its asso 
di Stone if the chuck is released. Without, an 

3.23icie of gaSSWare arranged therein. A verti 
Cal bar 2, preferably square in cross-section, 
has its lower extrennity forked to engage the 
Cui.e. &nd oition of each of the levels 9; and it 
is slidable in a guide G3 connected to the adja 
ce: it, pair of angle irons 88. The upper end of 
:30h a 2: E2 is provided with a threaded exten 
Sion 3 extending slidably through the hori 
zintai flange of the angle iron 92 and through 

plate 835, spaced above the angle 
Coinct.cd at its ends to the forward 

A nut 86 is arranged on each 
'd extension is in the Space between the 
a farage of the angle iron 92 and the 

3ie A3, th;25e eierments preventing vertical 
neit. of the nut, as will be apparent. Ac 

'cingly rotation of the nut determines the ver 
a gosition of each bar 32, and consequently 
irries the Upper li: nit of movement of each 

50 

55 

60 

levers 37 may be locked in its 
Kost, positicia. Referring to figure 1, the 

75 numeral 3 indicates a plurality of locking levers 

each pivotally connected intermediate its ends 
as at 808 to the vertical flange of the angle iron 
92 and the upper end of each lever 6 is pro 
vided with an outwardly extending operating 
handle 9. Each lever lies approximately 
in the plane of the outer flanges of the pairs of 
vertical angle irons 88, and each lever 8 is 
provided at its lower end with a laterally extend 
i:g fork receiving the adjacent outer fiange 
of one of the ange iron supports 88. The outer 
a "in of each fork is adapted to assume a po 
sition over One of the evers 9 to lock the lat 
ter' in its lower position, as shown in dotted lines 
in Figure 3. 

Rileans are provided for driving the spindies 23, 
aid in the drawings, one source of power has 
been illustrated as being provided for each pair 
of Spindles. It will be apparent, however, that 
the nuIl Gr. of power Sources employed is unin 
Citat. So far as the present invention is con 

cerned. The horizontal support 8 is provided 
with a rair of rearwardly extending supports 
bolted thereto as at 2. Each support f is 
provided with a horizontal upper wall 3 in the 
upper face of which is formed a guideway 4, 
& plate is forming the top of the guideway at 
Cach Side theref. A crosshead indicated as a 
Whole by the numeral 5 has the edges of its 
b2.50 Orticin Siidable in the guideways of each 
Suppii, iii, and carries an upstanding support 
if carrying a bearing 2. Each bearing 38 
Sup;20ts a Shaft 9 carrying a pulley 29 adja 
cent each end thereof. The belts 25, carried by 
the Spindles E3, pass around the respective pull 
leys 2i to be driven thereby. It will be appar 
£25 that the tW. Spindles at each end of the ap 
paratus will be driven from one of the shafts 

3. 
Each Support is provided with an outward 

y and upwardly extending arm in which is 
roatahiy Yaounted a shaft 82, and this shaft is 
provides at its outer end with a wheel 23 having 
a ha:}dle 24. The inner end of this shaft 22 
is threaded in a lug 25 carried by the base of the 
Circssilead 3, and accordingly it will be appar 
ent that th: handle 24 and wheel 23 may be 
rotated to move the crosshead 3 and thus 
properly tension the belts 25. 

ln the present, embodiment of the invention a 
Separate notor is employed for driving each of 
the shafts 3, and variable speed transmission 
means is preferably provided between each motor 
and the shaft 9 driven thereby. Referring to 
siglies 2 and 3, the numera i2S designates a 
pair of independent supporting plates each hinged 
at its inner end as at 3 to a relatively heavy 
plate 23, arianged in a vertical plane and ex 
tending across the apparatus. The piate 23 is 
boited at its ends as at 28 to the vertical sup 
ports. 6. It will be noted that the plate 28 is 
arranged against the bottom of the horizontal 
chanielled Support 8 and forms a continuation 
of the base polition of the latter. These elements 
therefore provide a wall separating the grinding 
side of 13 apparatus from the driving side there 
cf, thus prevetting any cuttings or the like from 
the grinding Ceration from coming into contact, 
With the diiving apparatus. 

Each supporting plate 23 is provided with a 
depending lug 29' to which is swiveled a block 
E39. A Screw 3, having a handle 32, has its 
upper end rotatably supported by each block 3i. 
and is threaded in a lock 3 SWiveled to an 
citstanding luig 32’ carried by the adjacent 
horizontal frame in ember 4. cWinward in ove 
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4. 
ment of the other end of each supporting plate 
f26 is limited by a screw 33 (Figure 2) threaded 
in a bracket 34 also carried by the adjacent hori 
Zontal frame member 4. 

Each supporting plate 26 carries a motor 35 
adjacent one end thereof as shown in Figure 2. 
Each notor drives a shaft 36 on which is mount 
ed a pair of relatively axially movable driving 
cones 37, urged toward each other by compres 
Sion springs 38, the end of each shaft 36 remote 
from its associated motor 35 being supported 
in a bearing 39 carried by the associated plate 
26. A belt a passes around each pair of cones 
837 and around a pulley 3 carried by each shaft 

9. The specific structure of the cones 3 and 
associated parts form no part of the present in 
vention except in the combination claimed, such 
elements being fully disclosed in my copending 
application Serial No. 84.941, filed June 12, 1936, 
now Patent No. 2,107,483, dated February 8, 1938. 
The apparatus is provided with means for 

Smoothing the stones 27 after the latter have be 
coine grooved or roughened in use. The chuck 
holders described are adapted to support the 
means for Cutting and Smoothing the stones. Re 
ferring to Figures 8, 9 and 10, the numeral 42 
designates a cylindrical member fitting and re 
ceivable in either of the chuck holders and pro 
Vided With a pin 43 projecting from one side 
thereof and adapted to be arranged in the recess 
50, previously described. The skirt, f2 is formed 
integral With a horizontal member 44 which is 
Supported on the ring 48 of the chuck holder 
When in operative position. A pair of parallel 
guides 45 is formed integral with the member 
246 and is provided in opposite ends with bearing 
portions f46 and 4 rotatably supporting a shaft 
48, The portion of the shaft which extends 

through the bearing 46 is shouldered as at 49, 
and the adjacent projecting extremity of this 
shaft is provided with a collar 59. Accordingly 
the shaft is prevented from moving longitudinal 
ly, but is free to rotate. The shaft 48 is pro 
vided with a wheel 5 having a handle 52 pro 
jecting therefron to facilitate the rotation of 
the shaft. 
A diamond point or similar cutting implement 

53 is supported by a holder 54 having outstand 
ing flanges 55 slidable on the upper faces of the 
guides 45. The holder 54 is further provided 
with a depending block 58 slidable between the 
guides 85 and threaded on the shaft 48. A 
shield 3 is carried by the holder 54 and is 
provided at its edges with depending flanges 58 
extending downwardly beyond the upper Outer 
edges of the guides 35. The ends of the shield 
fi are turned upwardly as at 59, and the shield 
is sufficiently elongated to prevent cuttings from 
dropping between the guides 45. 
The shield 42 is provided with a bracket 6 

secured thereto as at 5, and an internally 
threaded bearing 62 is carried by this bracket, 
A stem 63 is threaded in the bearing 62 and 
carries a knurled head 64 at its upper end. The 
lower end of the screw 63 is adapted to contact 
with an arm 65 extending laterally from the 
member 44 and preferably formed integral 
therewith. The contact of the arm 65 with the 
Screw 63 limits the upWard movement of the 
stone cutting implement. 
The Operation of the apparatus is as follows: 
The spindles 23 are driven by the notors 35, 

as Will be apparent. Each notor drives one of 
the pair of cones 37, and the belts passing 
around these cones drive the shafts 9 through 

2,185,344 
the belts 40. Power is transmitted from each 
Shaft 9 to the Spindles associated therewith 
by means of the belts 25. The rotational speed 
of the Spindles readily may be varied by rotating 
the handles 32. This operation obviously raises 
or lowers the supporting plates 26, thus varying 
the distance between the shafts 9 and 36. The 
minimum driving speed of the spindies is reached 
When the Supporting plates 26 are in their lower 
or horizontal position in engagement with the 
screws 33, under which conditions, the increased 
distance between the Shafts f 9 and 36 causes 
the belts 4 to move inwardly toward the cen 
ters of the cones f3. The positions of the parts 
for the minimum driving Speed are shown at the 
left Side of Figure 2. For an increased driving 
ratio, one or both of the handles 32 may be 
rotated to elevate the supporting plates 2S, as 
shown at the right hand side of Sigure 2. Under 
Such conditions the distance between the ShaftS 
9 and 36 will be reduced, thus permitting the 

springs 38 to move the cones 37 inwardly 
whereby the belt 40 will engage the cones 37 
adjacent the periphery thereof. The tWo Sup 
porting plates 26 obviously are independently 
adjustable, thus permitting two of the Spindles 
to be driven at a higher rate of speed than the 
other two spindles, if desired. 
When it is desired to grind an article of glass 

Ware, one of the treadles O may be depressed 
to lower the associated chuck, whereupon the 
article of glassware is inserted in position in the 
chuck. In the case of stem ware, the Splits 56 
of the chuck and 49 of the chuck holder permit 
the entrance of the stem directly into the chuck, 
whereupon the article may be lowered to permit 
the bowl portion thereof to be supported by the 
felt, member 62. It will be apparent that various 
chucks are employed in accordance with the arti 
cle of glassWare. 
With the article in position in the chuck, the 

operator permits the treadle 0 to move up 
wardly, the counter-weights 74 and T5 effecting 
such movement until the upper edge of the glass 
ware comes into engagement with the rotating 
stone 27. The pressure at which the glassWare 
is maintained against the stone is determined 
by the counter-weights. Particular attention is 
invited to the fact that the nature of the chuck 
is such that an article of glassware Will auto 
matically center itself in the chuck and axially 
align itself with respect to the spindle which 
drives the stone. Accordingly the glass will be 
ground in a true horizontal plane. 
During the grinding operation, water is fed 

downwardly through the pipe 33 and through the 
opening 29 in the center of the stone, such Water 
quickly filling the bowl of the glassware to main 
tain it in a cool condition during the grinding 
operation. This fact is of substantial importance 
Since the effective cooing of the gla, SSWare thus 
provided minimizes breakage to a remarkable ex 
tent. Excess water overflows through the open 
ings 4 (Figure 4) thus preventing the building 
up of a column of water in the spindle and the 
overflowing of the water from the top of the spin 
dle. Some of the water obviously will leak over 
the edge of the glassware, particularly before the 
grinding is completed, and all of the discharging 
of the Water takes place within the shield men 
bers 42 and 43. The shield members prevent the 
outward Splashing of the Water, and the Water 
is discharged Wholly beneath the operating parts 
of the Spindle, such as the Supporting bearings 
thereof. The cuttings, of course, pass downward 
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2,185,344 
ly from the shield members with the water, and 
thus all operating parts of the apparatus are pro 
tected from the action of Water and from the 
abrasive action of the cuttings. 
Water passing downwardly from the shield 

members flows into the trough 46, from which it 
is preferably constantly drained by the pipe 8. 
Obviously the level of the Water in the trough 
never reaches the upper ends of the bearingS 8f 
and Supports 85, and practically no water leaks 
through these meanbers. Over substantial periods 
of Operation, the amount of Water leaking around 
the StemS 88 and 86 Will be insufficient to fill the 
shallow recess of the base , the recess being 
provided to collect what negligible leakage occurs. 
The grinding Operation for each article of 

glassWare is carried out to the extent necessary 
to grind the edge of the glass to the proper 
point, and the extent to which the grinding op 
eration will be carried out is limited by the stop 
members 62. These members are adjusted by 
rotating the nuts 98 to limit the upward move 
ment of the lever's 9, and thus limit the upward 
movement of the glassWare as the grinding Oper 
ation progresses. When one of the levers 9 con 
tacts with the lower end of its stop member 92, 
the grinding of the glass in the associated chuck 
is completed. 

After an article has been ground to the desired 
extent, the associated treadle A is depressed, 
whereupon the lever 97 pulls the lever 84 down 
Wardly together with the associated chuck, the 
Operator exerting sufficient pressure on the treadle 
to Overcome the counterbalancing effect of the 
counter-weights. The chuck supporting the 
ground article will be lowered until the rod 88 
contacts with the bottom of the glassWare, where 
upon the latter will be loosened from the chuck 
and readily may be removed by hand. While the 
chuck is still in lowered position, another glass 
article may be placed in position therein to be 
ground in the manner stated. 
Any number of grinding units may be employed 

and in the present instance four units have been 
illustrated. Accordingly, an efficient apparatus 
has been provided for use by one operator, the 
desired operation consisting in filling the succes 
Sive chucks from one end of the machine, and 
then starting from the same end of the machine 
to progressively remove the ground articles and 
replace them with articles to be ground. 
AS previously stated, the present apparatus 

Constitutes in Several respects an improvement 
Over prior structures of which I am aware. For 
example, in SOrne Constructions which have been 
Commercially used, the glass article is moved 
downwardly against the upper face of a rotating 
stone, in which case the cooling water and cut 
tings find their way into the supporting bearings 
of the Spindle, as well as other operating parts, 
thus causing mechanical difficulties and shorten 
ing the life of the apparatus. Moreover, an in 
sufficient cooling effect is maintained in an ap 
paratus of this character due to the inversion of 
the article of glassware rendering it incapable of 
holding water. In the present case, the glass 
Ware is Supported in normal position and prompt 
ly becomes filled with water to be maintained in 
a cooled Condition during the grinding opera 
tion, thus greatly minimizing breakage due to 
overheating. Moreover, the grinding operation 
and the discharging of Water and cuttings oc 
curs beneath the Spindle bearings, while the 
shield members 32 and 33 and the Wall compris 
ing the members 8 and 28 between the grinding 
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side and driving side of the apparatuS afford 
protection for the driving units. 

In another prior form of apparatus, the grind 
ing Spindle is arranged horizontally, thus requir 
ing that the glass be arranged in a horizontal 
position for movement against the Stone. Great 
difficulty has been experienced in supporting 
glassware in an apparatus of this character, Sub 
stantial breakage occurring through the difficulty 
in properly supporting the ware. Since it is diffi 
cult to baiance glassWare in an apparatus of Such 
character, the grinding operation usually takes 
place unevenly, it being extremely difficult, to 
provide a ground upper edge which lies in a hori 
Zontal plane when the glass is in normal position. 
In the present apparatus, the grinding takes 

place With the articles in their normal position, 
and the nature of the Spindle and the supporting 
Of the articles adjacent the upper ends thereof 
CauSes the Ware to center and gravitate to a 
Correct position for grinding in the desired plane. 
The several chucks inay be readily locked in 

their lower positions when desired, for example, 
When it is desired to place in inoperative position 
the stone Smoothing means shown in Figures 8, 
9 and 10. Either of the treadles E O may be de 
pressed, whereupon the handle 9 of the corre 
sponding lever 9 may be moved in the proper 
direction to engage the associated fork with 
the depressed lever 9. This lever thus will be 
held in its lower position, and the associated 
chuck will be held in a corresponding position. 
When either of the stones becomes grooved or 

roughened, the corresponding chuck holder is 
moved to its lower position and locked in Such 
position in the nanner just described. The cor 
responding chuck is removed from its holder by 
rotating it slightly to move the pin 64 out of the 
recess 5), whereupon the chuck may be lifted 
from position. The stone smoothing unit then 
may be placed in position by aligning the pin 
f43 (Figures 8 and 9) with the split 39 in the 
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chuck holder, lowering the sleeve f42 in position, 
and then rotating the unit to engage the pin 83 
in the recess 50. The screw 63 is then adjusted 
to engage the arm 65 with the cutting point 53 
arranged approximately, as shown in Figure 9, 
very slightly above the lower face of the stone. 
The handle 52 is then revolved to gradually 
move the block 56 inwardly, together with the 
holder 54 and cutting point, 53. The inward 
movement is continued until the cutting point 
reaches the opening through the Center of the 
stone. This operation may be repeated as many 
times as necessary to completely Smooth the 
lower surface of the stone, the screw 63 being 
noved upwardly to a slight extent for each repe 
tition of the operation to guide the cutting point 
for perfect horizontal movement. 
When the stone smoothing operation is conn 

pleted, it will be obvious that the lower face of 
the stone will be smooth and trued in a plane 
perpendicular to the axis of the associated spin 
dle. The chuck holder then may be iowered and 
latched in its lower position to permit the re 
moval of the stone Smoothing device, whereupon 
the glass supporting chuck inay be replaced in 
pCsition for further grinding operations. Ac 
cordingly it will be apparent that the apparatus 
employs the same chuck holders for supporting 
chucks and for supporting the stone smoothing 
mechanism, thus increasing the efficiency of the 
apparatus and minimizing the cost of extra op 
erations for Smoothing the Stones. Each appa 
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6 
ratus need be provided with only one stone 
Smoothing mechanism, as will be apparent. 

It is to be understood that the forms of the 
invention hereWith shown and described are to 
be taken as preferred examples of the same and 
that various changes in the shape, size and ar 
rangement of parts may be resorted to without 
departing from the spirit of the invention or the 
Scope of the Subjoined claims. 

I claim: 
i. A grinding apparatus comprising a Vertical 

rotatable spindle, a grinding stone supported at 
the lower end Of Said Spindle, a glassWare receiv 
ing chuck arranged beneath said stone, means 
for supplying Water to the edge of an article of 
glassware Supported by said chuck against the 
lower face of said stone, a stationary Water trough 
arranged beneath Said chuck, an upstanding 
bearing carried by said trough, and a rod Verti 
cally movable in said bearing and supporting said 
chuck. 

2. A grinding apparatus comprising a vertical 
rotatable Spindle, a grinding Stone supported at 
the lower end of Said Spindle, a glassWare receiv 
ing chuck arranged beneath said Stone, means for 
supplying Water to the edge of an article of glass 
Ware supported by said chuck against the lower 
face of Said stone, a Water trough arranged be 
neath said chuck, an upstanding bearing carried 
by said tirough, a rod vertically movable in Said 
bearing and supporting Said chuck, lever naeans 
for vertically moving said rod, including a treadie 
movable downwardly to move said rod down 
wardly, and means biasing Said rod upwardly. 

3. A grinding apparatus comprising a vertical 
rotatable spindle, a grinding Stone Supported at 
the lower end of said spindle, a glassware re 
ceiving chuck arranged beneath said Stone, 
means for supplying Water to the edge of an 
article of glassware supported by Said chuck 
against the lower face of said stone, a Water 
trough arranged beneath said chuck, an upstand 
ing bearing carried by said trough, a rod verti 
cally novable in said bearing and Supporting said 
chuck, lever means for vertically moving said 
rod, including a treadle nhovable down Wardly to 
move said rod downwardly, means biasing Said 
rod upwardly, and means for latching Said treadle 
in lower position. 

4. A grinding apparatus comprising a vertical 
rotatable spindle, a grinding stone Supported at 
the lower end of said spindle, a glassWare receiv 
ing chuck arranged beneath Said Stone, means 
for supplying water to the edge of an article of 
glassware supported by Said chuck against the 
lower face of said stone, a water trough arranged 
beneath said chuck, an upstanding bearing car 
ried by said trough, a rod vertically movable in 
said bearing supporting said chuck, lever means 
for vertically moving said rod, including a treadle 
movable downwardly to move Said rod down 
Wardly, means biasing Said rod upwardly, and 
adjustable means engaging said lever means for 
limiting the upward Imovement of Said rod and 
said chuck. 

5. A grinding apparatus comprising a vertical 
rotatable spindle, a grinding Stone supported at 
the lower end of Said Spindle, a giaSSWare receiv 
ing chuck arranged beneath said stone, means for 
Supplying Water to the edge of an article of glass 
ware Supported icy S&id chuck against the lower 
face of Said stone, a Water trough arranged be 
neath Said chuck, an upstanding bearing carried 
by Said trough, a rod vertically movable in said 
bearing and Supporting said chuck, lever means 
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for vertically moving said rod, including a treadle 
movable downwardly to move Said rod down 
wardly, means biasing said rod upwardly, a pulley 
arranged above said chuck, a flexible element 
passing over said pulley and having tWO depend 
ing ends one of which is connected to said chuck, 
and a counter-weight carried by the other end of 
said flexible element. 

6. A work holder for a grinding apparatus 
having a spindle and a grinding stone carried by 
said spindle, said holder being mounted for move 
ment parallel to the axis of said spindle and 
comprising a ring portion at right angles to the 
axis of said spindle and having a split in One side 
thereof, said ring portion being provided within 
said split with a recess, and an article holding 
structure comprising a portion adapted to Seat 
on said ring portion, a skirt portion receivable 
within said ring portion, and a pin carried by 
said structure and engageable in Said receSS for 
definitely positioning said structure with respect 
to Said ring portion. 

7. A work holder for a grinding apparatus hav 
ing a spindle and a grinding stone carried by Said 
spindle, said holder being mounted for movement, 
parallel to the axis of said spindle and compris 
ing a ring portion at right angles to the axis of 
said spindle and having a split in one side there 
of, said ring portion being provided Within said 
Split with a recess, and a chuck comprising a 
fange poition adapted to Seat On Said ring por 
tion, a skirt portion receivable Within said ring 
portion, and a pin engageable in said receSS, Said 
chuck having a radial split therein aligning with 
the Spiit in said ring portion. When said pin is 
arranged in Said receSS. 

8. A work holder for a grinding apparatus hav 
ing a spindle and a grinding Stone carried by Said 
spindle, said holder being mounted for movement 
parallel to the axis of Said spindle and compris 
ing a ring portion at right angles to the axis of 
said spindle and having a Split in one side there 
of, said ring portion being provided within said 
Split With a receSS, and a chuck having a split 
ring portion including an upper flange portion 
adapted to seat on said first named ring poition 
and a skirt receivable Within Said first named 
ring portion, a pin carried by said chuck and en 
gageable in said receSS When the splitS in said 
ring portions are in registration, the inner Sur- : 
face of Said chuck being tapered to decrease in 
size away from said grinding Stone, and a cushion 
element projecting in Wardly from the inner face 
of said chuck. 

9. A grinding apparatus comprising a plurality 
of vertical rotatable Spindles, a grinding Stoke 
supported at the lower end of each Spindle, a 
glassWare receiving chuck arranged beneath each 
Stone, means for Supplying water to the edge of 
an article of glassWare Supported by each chuck, 
a stationary Water trough arranged beneatin said 
chucks, a plurality of vertical bearings carried by 
said trough and corresponding in number and 
arrangement to Said chucks, and a lod vertically 
movable in each bearing and Supporting one of 
said chuckS. 

10. A grinding apparatus cornprising a plu 
rality of vertical rotatable Spindles, a grinding 
stone supported at the lower end of each spindle, 
a glassWare receiving chuck arranged beneath 
each Stone, means for Supplying Water to the 
edge of an article of glassWare supported by each 
chuck, a stationary Water trough arranged be 
neath Said chucks, a plurality of upstanding 
bearings carried by said trough and correspond 
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ing in number and arrangement to said chucks, 
a rod Vertically movable in each bearing and Sup 
poiting one of said chucks, treadle lever means 
for Vertically moving each of said rods, and means 
biasing each of Said rods upwardly. 

11. A grinding apparatus comprising a plu 
raity of vertical rotatable spindles, a grinding 
stone supported at the lower end of each spindle, 
a chlick arranged beneath each stone, means for 
Supplying Water to the edge of an article Sup 
ported by each chuck against the lower face of 
the aSSociated Stone, a single stationary Water 
trough extending beneath all of Said chucks, a 
plurality of upstanding bearings carried by said 

, trough, and a rod vertically movable in each 
hearing aid supporting one of Said chucks. 

2. In a grinding apparatus comprising a ver 
tical Spindle and a grinding Stone Supported at 
the lower end of Said spindle, the improvement 
Which conprises a ring arranged beneath and in 
axial alinement With said Spindle and provided 
with a slit extending throughout the length of 
One side thereof, a chuck engageable With said 

ring to be supported thereby in axial alinement 
thereWith, said chuck having a slit extending 
throughout the length of one side thereof in 
registration. With the slit in said ring to facilitate 
the entrance of an article of glassware into said 
chuck, said chuck being constructed to receive 
and engage an article of glassWare Solely near 
the top thereof, and vertically innovagle ineans for 
supporting Said ring, said Supporting neans be 
ing circumferentially Spaced from said slits and 
being horizontally offset fron said ring. 

13. A work holder for a grinding inachine, 
comprising a supporting ring having a slit ex 
tending throughout the length of one side there 
of, a, chuck of ring-like shape engageable With 
said ring to be supported thereby coaxially there 
With, said chlick having a slit extending through 
out the length of one side thereof, and inter 
engaging means between said ring and said chuck 
for maintaining said Slits in registration With 
each other to facilitate radiai movement of the 
work into position in Said chuck. 

ALBERT BREAKENRIDGE ENIGHT. 
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