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UNITED STATES PATENT OFFICE. 
EDWARD A. RYON, OR WELLSBORO, PENINSYLVANIA, ASSIGNOR, TOWELLSBORoc-LASS 

COMPANY, OF WILMINGTON, DE LAWARE, A CORPORATION OF DELAWARE. 
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25:14. Spécification of Letters Patent, Patented Dec. 25, 1923. 
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To a whom it may concern: 
Be it known that , EDWARD A. RYoN, a 

citizen of the United States of America, and 
a resident of Wellsboro, county of Tioga, 
and State of Pennsylvania, have invented 
certain new and useful improvements in 
Giass-Grinding viachines, of which the fols 
lowing is 3. 
had to the accompanying drawings, form 
ing a part thereof. 
My invention relates to the art of cutting 

or grinding glass tumblers, bowls and the 
like for the purpose of decorating them to 
enhance their beauty and increase their. 
value. 
One object of my invention to to provide 

a machine for the generai purpose above in 
dicated which shall be adapted to automati 
cally cut a predetermined design upon the 
outer surface of tumble's, and other glass 
articles, that shall be simple and durable in 
construction and reliable in operation. 
Another object is to provide in a ma 

chine of the aforesaid characte;', means for 
maintaining a suitable cutting wheel sur 
face, together with means for adjusting the 
work to correspond at all times to the size 
of the wheel thereby insuring unifornity in 
cuts and regularity in desig). 

It is furthermore my purpose to provide a 
rigid but readily releasable support for the 
glass article subjected to the grinding proc 
ess, an accurate and replaceable member for 
determining the design to be cut, means for 
automatically stopping the machine when 
the design is completed on the glass article, 
and means for carefully determining the 
depth of each cut of the wheel irrespective 
of irregularities in the surface of the glass. 
Other objects and advantages of my in 

vention will bc. set forth hereinafter, and in 
order that my invention inay be thoroughly 
understood I will now proceed to describe 
the same in the following specification and 
then point eut the novel features thereof 
in appended claims. 

Referring to the di'awings 
Figure is a side elevation of a glass 

grinding machine constructed in accordance 
with and embodying Iny invention. 

Fig. 2 is an elevation corresponding to 
Fig. 1 and looking at the hachine in the op 
posite direction: with he base "olkea, a way 

specification, reference being 

casting having a recess 

readily be tuired. At the same end of the 

and shown in section to disclose the ad 
justing mechanism within. 
A plan view of the same machine is. 

shown in-Fig. 3. 
Fig. 4 is a partial side elevation drawn 

to a larger scale and showing the turnber 
Support and its coöperating parts in detaii. 

Fig. 5 is an end elevation with the driv. 
ing shaft and the base shown in Section. 

Fig. 6 is a sectional elevation taken on 
the line 6-6 of Fig. 3. - 

Figs. and 8 are plan views taken re 
spectively on the lines 7-7 and 8-3 of 
Fig. 4. 

Fig. 9 is a view of a modified arrange 
ment which also embodies my invention but 
is arranged to increase the speed of opera 
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tion of the device, by moving the glass at a - 
more rapid rate when it is being adjusted 
from one position to another between cuts. 

Figs. 10, 11 and 12 are elevations of cut 
glass tumblers which are intended to illus 
trate the possibilities of the inachine in the 
previous figures. - 

Like characters of reference designate cor 
responding parts in all the figures. 

Referring to Figs. 1 to 8 inclusive of the 
drawings, the machie here shown com prises, in general, a base 15, a grinding 
wheel 25, a facing tool 30, a head stock 40 
a carrier 110, and suitable driving and in 
terconnecting mechanisms. . . 

Aase. 

a hollow plate or 
'ess 16 through which 

extends longitudinally, an adjusting Screw 
17. This screw is rotatively supported at 
its respective ends by the base late and at 
one end extends through the last flange and 
has a knurled. head is by which it may 

The base 15 comprises 

screw is mounted a microacter scale 19, 
which coöperates with a stationary index 3 
on the base, so that the screw may be set 
with great accuracy. Near its respective 
ends it is provided with two. sections having 
oppositely cut screw threads, one being a 
left-hand thread and the other a right hand 
thread: - 

Provided on the lyase are three. sets of 
guideways 20-21-22, the hoax stock 40 
being. no inted in this glitiew: , s :) - tie 
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facing too 30 being mounted in the guide 
ways 22. A block 23 is mounted in the 
guideways 21 and carries a bell crank leye' 
24, the purpose of which will be set forth hereillaiter, 

Grinding wheel. 
The grinding wheel 25 is rotatively 

mounted in a pair of spaced bearing blocks 
28-27 which are bolted or otherwise Se 
tured to the base. The wheel is secured to 
a shaft or arbor 28 which is provided with 
a driving pulley 29. The wheel may be 

or by any 
other suitable means, and is intended to op 
&rate continuously while the naciline is in 
S9. 

Facing tool. 
The facing tool comprises a post 31 which 

is a dit stably mounted in the guideways 22 
aid iia: secured it, it ai its upper eud an 
ai'in 32, a tool eatier 33 pivotally supported 
near (; Outer end of the aim 32 and the 
facing i?oo; prope', which is ni: riced 3- and 
is adjust ally sectii'eri to the support. 33. A 
fy i ends 2; a 'tily iron the at in 32 iii) fei : ); 23', 
and is taped it receive an adjusting screw 
36 y ivot: A connected to the outer 6 vshii, is 
end of the sliport 33, the arrangement of 
paris ireling such that, by turning the ad 
justing screw 36 the facing tool 3-i may be 

alo: it the pivotal insisting of the 
33 as a center. 

Head stagic. 
The head stock 40, as already pointed out, 
a rillstably in oileti in tie guide ways 20 

it are parallel to the plane of the grind 
i as art; also the glitic ways 21 and 

a head stock cfin) rises : horizontai 
i which cyperates viii the guide 

to 42 and pair if losses 43-44 
‘onstitute bearings for the spindle i5. 
indic in: s : i) ei. i*i)'geneit 46 at {}})e 

incent to the grinding wheel to which 
lier 149 is set lie?. is nore it ly 
it hereinafei'. 
d to the inter (1 d of the spincide is 

4f having elil it "it inst ties 48 a 
ly ) i'jecting lins 9. Secred it, tic 

otlier &tige () file Y 2, is a ride lock 5 ( in 
which a latch plate 51 is a '1'anged to stirie 
vertically and is a date to engage one of 

T air () ( t ( the notches 4S it this is k - 
spindle 45 to which the disk is secured 
against taining illntil the latch late is re 
leased. The guide block 50 is provided with 
a slof, 52 through which a pin 53 extends. 
This pin is a fixed to the atch plate and is 
embraced beyond the glide lock by the 
bifurcated end 54 of the he giank eye 5.5. 
This lever is pivotally stippertei on one side 
of the well 42 by agains of a st; it 5:3. Ne: . . . . . . 

; ; ; ) }. Yi (; 
the otter (iiii of the opt site : ') if th: 

same beii claii 
engages the pei 
The wei, 42 

tending bosses : 
port a nail 
chine. Iris 
suitable max 
vided with : 
the shaft, 31 yet '': 
a worm gear (33 

hery of a caiah 58. 
as a pair of late!'aily (K- 

which rotatively sup 
g si of the ina- 70 
may he driven in any 
::f its Quiter end is pro 

g it tiley 82. Secured to 
2} i e bosses 59 and 60 is 
iich nieshes with a worn 5. wheel 64. 

The cam 58 is sectired to and may for in a 
part of the worn gear wheel 64, and is 
secured to a shaft (35 which extends through 
the web and is rotatively supported thereby. 80 
Adjacent to the calm 58 and secured to the 
same shaft 65 is a pawl 66 which, under predetermined conditions, is engaged by a 
stopping arm 67 rotatively no inted on a 
shaft, 68. Secured to the shaft, 68 adjacent 3 is 
to the arm 67 is a disk 69 having a pin pro 
jection 70. The art: 67 normally rests against a stationary pii i but may be 

o: Shen the disk 
() 

raised into locking posit 
{39 has rotated and the pit is advanced to Such position as to lift the arm. 
The shaft 38 extends through the web and 

has Secured to it, near its opposite end, a 
i’atchet wheel 72 which is prevented from 
turning except in oie direction by neals 95. 
of a spring-pressed pay! 73. The catchet 
is advanced by an at 74 wirici is notated 
to in the shaft 68 : diacent to the latchet, wheel 
and carries a paw 75. Secried to the web 

9. 

42 near its iller end is a guide block (3 in 
which a rod 77 is a ranged to slide. The 
movement of the rod in oire direction is 

: pin 78, it ind the oliter end 
'ed by (Je eid of the aria 

limited by a sto 
of the rod is king: 
74 which is held aga the roci by 
79. As more fully pointed oit here 
the l’od 7 is actitiate? to advance the ratchet 
wheel Olice for each 'ev (inition of the car lier 110. 
On the opposite side of the web froin the 

gear wheel 64 an: secured to the shaft (35 is 
a can S0, the periphei'ai surface of which is 

r {} 5 

(:ngaged by a roller St for:ling a part of a 
pawl S2. This pav is pivotally naounted 
on a stic or lilt, S3 wict is secured to the 
Web. and has an aril 54 provided with tooth 
projectio}}s S5. The spindie 4.5 has an en 
Iargemeni S6 which is provided with annu 
lar grooves 87 to coii) rate with the tooth 
|rojections S5 of the pawl 82, the arrange 
tnent being such that the jaw loves file 
spindle axially withoit interfering with its 'otation. 
The beli crank ever 24 has a substantially 

vertical arm to which a pair of stop fingers 
90 a 'e sect red. These tigers are substan 
tially 3:1 rallel in {xt eiti one on each side 
Of the gri; iting wheel 25, being bent at 91 
to igila" the glass () is ; i.espective sides 
of the cit. As herit: iter painted out they 130 
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are for the purpose of insuring uniform cut 
ting by stopping further advancement of 
the spindle when the wheel has cut into the 
glass to a predetermined depth. in addi 
tion to the verticai arm, the bell crank lever 
has a substantially horizontal arm 92 which 
is bifurcated at is outer end to receive a 

ment 94 near the lower end of a vertical rod 
95. This rod extends through a substan 

pin 93, projecting from a hub or enlarge 

tially vertical hole in the guide block 50 
and is normally pressed downwardly by a 
spring 96 until a collar 97 on the rod en 
gages the top of the guide block. 
When the spindie and glass are advanced 

the bell crank lever is tilted slightly by the 
action of the glass upon the fingers 90 and 
then the rod 95 is moved upwardly in oppo 
sition to the spring 96 and stops the ma 
chine. Connected to the rod at its upper 
end by a pair of curved links 98 is a wedge 
or can block 99 winich is adapted to slide 
vertically in a stationary guide block 100. 
The links 9S are bent to avoid interfering. 
with the spindie 45 which extends between 
then and when 
is raised it wi 
the d 
W: 

ge one of the pins 49 of 
reby prevent further ad 

101 is rotatively 
lounted on and extends laterally from the 
wei 42. It is located below the bifurcated 
bearing 43 and a yorm gear 102 which is se 
cured to the spindie and is interposed be 
tween the paris Sf the bearing. A worm 
gear 103 is secured to the stud 101 and 

with the gear 102. - 
here is also secured to the stud adjacent 
he gear a ratchet wheel 104. 

05, having the form of a bell crank 
tative, mounted on the stud 101 

and supports & pawi (06 which is adapted to 
coöperate with the ratchet wheel 104 and is 
held in engagerient with the ratchet teeth 
by he carrier itself is actu 

meshes 
i; 

- try r iring {}, . 
*d by a peciection 108 from the can 80 

with which it is held in engagement by a 
2. 

spring (19. The arrangement of parts is 
Sich ... as the shaft 65 and the cam 80 
tre iotated, the pawl carrier 105 will be 
actuated once in each revolution and will 
advance the ratchet, wheel 104 and the gear 
it)3 step by step. These movements of the 
gear wheel 103 produce corresporading 
to venents of the gear wheel 102 and thie 

45. The rotation of he spindle is 
thereby produced. 
The cam, 80 furthermore, and as already 

explained, actitiates the pawl 82 to move the 
spindle axially forward and backward. 

The carrier. 

: s 

The carrier 110 comprises an A-shaped 
: post 111, wicki is clamped to the outer 

of the spindle 46, a vertical shaft. ii.2, 

wedge block or cam 99 

A pawl, 

sections together. The 

33 

which is rotatively mounted in the horizon 
tal arm of the support, a clutch mechanism 
for gripping the interior walls of a tumbler, 
and a guide 113. 

Affixed to the vertical shaft 112 and below 
the bearing, provided by the support, is a 
ratchet wheel 114 (see Fig. 7) which is 
adapted to be engaged by a spring-pressed 
pawl 115. A pawl carrier 16 is rotatively 
mounted on the shaft, i.12 adjacent to the 
ratchet, wheei and has an offset projection 
117 in which the pawl is supported. The 
carrier 116 has a laterally projecting arm 
118 which is advanced between a pair of 
limiting stops. 119 during each rotative 
movement of the support about the spindle 
as an axis, the head stock being provided 
with a stationary projection 120 having a 
cam surface 121. 

Directly above the bearing of the vertical 
shaft 112 is a notched disk or wheel 122 
which is engaged by a pawl 123 to determine 
each of the cutting positions of the glass. 
The pawl is pressed into engagement with 
the notched periphery of the disk by a 
spring 424 and is released from the disk in 
opposition to the force of the spring by the 
cam surface 125 of a projection 126. The 
pawl is also tripped once for each rotation 
of the support about the spindie as an axis. 
Above the disk 122 which is removable and 
may be replaced by disks having different 
arrangements of notches, is the clamping 
mechanism which is capable of being ex 
panded to firmly grip the interior walls of 100 
the tumbler or other glass article to be cut. 
This clamping mechanism comprises a 

hub 127 which has a frusto-conical outer sur 
face and comprises two sections marked 127 . 
and 12. These sections are connected by 105 
a plurality dif axial screws 128 which extend 
loosely through the body of the hub 127 and 
have springs 129 interposed between the hub 
and their heads which tend to force the hub 

hollow boss 130 through which a resilient 
key 131 extends so as to engage one of a 
series of recesses or depressions 32 in the 
vertical shaft 112. By this means the sec 
tion 127 is removably secured to the shaft 115 
and the hub section 127 is no.2 inted to side 
thereon. 
The shaft, 12 is hoilovy and a rod 133 ex 

tends through it. The rod near its upper 
end is provided with a transverse pin 34 120 
which extends through a slot 35 in the 
shaft, and is affixed to the hub 127. The 
slot is of sufficient length to permit a limited 
axial movement of the hub on the shaft. 

Secured to the shaft. ii.2 near its upper 125 
end is a circular ciamping plate 136, which 
is preferably provided with a gasket or 
washer i37 of rubber or other yielding ma 
terial. A heiical spring i38 surrounds the a . upper end of the shaft. ii.2, being interposed 130 
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upwardly on the rod 133 in order to separate, 
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between the clamping piate 136 and the 
body of the hub 127. It therefore tends to 
press the hub sections 127-127 together. 
The hub section 127 is provided with a 
flange 139 to which are loosely attached a 
plurality of sectors 140 which have conically 
curved inner surfaces to coöperate with the 
frusto-conical outer surface of the body of 
the hub 127. The arrangement of parts is 
such that the sectors 140 are pressed out 
wardly by the action of the springs 129 and 
the Spring 138. Their outer surfaces are 
curved to conform to the interior surface of 
a tumbler or other article to be cut. 

he springs 129 are relatively light and 
consequently it is only necessary to press 
the hub sections 127-127 and release th 
sectors or wedge blocks 140. 
In order to still further insure that a 

tumbler cannot accidentally be removed 
from the carrier, a block 141 which is pivot 
ally secured to the guide arm 113 is pressed 
against the bottom of the tumbler by means 
of a spring 142, the arm being pivotally 
nuounted at 43 near the uppei' end of the E.-shaped support, i11. 

Before describing the modified structure 
shown in Fig. 8 or discussing the designs 
illustrated in Figs. 9, 10 and 11. wili set 
forth the opeiition of the machine. Assun 
ing that the carrier occupies the position 
substantially as shown in Fig. 4 of the dia 
ings, except that no triulier or glass a 
is in place, a l’Oct 144 which inay be coinaeci 
ed with a foot pr: SS or other suitable device, 
is forced up wai'ily to engage the lower end 
of the rod 133. As already (Xplained, when 
this rod is forced upwardly relative to the 
shaft 112, the claiming mechanism is re 
Jeased by the separation of the hub sections 
127-127. If, now, the guide arm 113 is 
swung out of the way on its pivot. 143, the 
tumbler may be forced downwardly onto the 
carrier until the disk 136 is pressed closely 
into it. The rod 133 will then be released and 
thereupon the Springs 138 and 123 draw the 
hub sections together and force the sectors 
140 in position to clamp the interior surface 
of the tumbler. The guide an 113 is then 
placed in position as shown in iFig. 2 so that 
the spring 142 draws the pressure block 141 
against the botton of the tumbler. The grinting process lay now be coin 
menced by starting the of the r rotation 

driving shaft (51. This 'stative movement 
is transinitted through the treal's 33 and (34 
to the can 5S and ( ; ; , . . the rotation 
of the can 80 so acts ty, he 'tile S1 of 
the paw S2 as to peril it a spring 145 to 
force lie spin cle -5, togethe' wit fie cal 
lier and tunble' it wart lie grinting yi, ) 
25, which of course is rotating at ; iish 
rate of speed. The glass is fo!', 'e :rist 
the wheel, a single cut, such as one of those 

,251, liá. 

shown in Fig. 9, being produced in the giass. 
The progress of the spindle is halted when 
the cut reaches a predetermined depth by 
the engagement of the glass with the fingers 
90 of the bell crank lever 24 and the con 
sequent rocking of the bell crank lever. 
A slight movement of the fingers produces 
a material upward movement of the rod 95. 
This upward movement, is already ex 
plained, moves the wedge block 99 out 
wardly in the guideway's 100 and into the 
path of the projections 49 of the disk 47. 
The wedge block co?perating with these 
projections forces the spindle backwardly 
in opposition to the spring 145. The spin 
dle is fi'ee to move in this direction and to 
carry the pawl S2 with it since only the 
spring 145 is depended upon for moving 
the spindle forward and the roller 81 is 
not positively held in engagement with the 
surface of the can S0. The tension of the 
spring 145 is such as to give the proper cutting speed. 
The further rotation of the cam 80 brings 

the projection 108 into contact with one 
arm of the bell crank ever 105 and pro 
duces the rocking movement of this lever 
in opposition to the spring 109. By this 
means the pawl 106 advances the ratchet 
wheel 104 through one notch, the gear 
wheel 103 and the gear wheel it 2 being 
turned a correspolding amount. in coil 
sequence of this movement of the gear wheel 
102 the spindle 45 and the carrier Li () are 
rotated through a predetermined arc, SSYing 
ing the tumbler into a position such as 
that shown in Fig. 6, for example. Of 
cou'se the inclination of the tumbler at each 
position may be varied and determiner iy 
the number of teeth on the ratchet, S. see: 
104. The continuing rotation of the .m. 
S0 produces alternately a cut and a rerial 
tionary movement of the tumbler about the 
center of the spindle 45 as an axis. When 
one revolition of the tumble' and carrier 
is thus completed, a series of cuts will have 
been formed radiating from a single center 
as, for example, the foul" cuts 146 slown in 
Fig. 11. Just at the end of a complete revo 
lition of the spindle i5 the pawl 123 is 
released by reason of its engagement with 
the can stirface 125 and immediately there 
after the pawl carrier 116 is advanced by 
the engagement of its projection 118 with 
the can surface 121. This advancelment of 
the carrier 116 produces a rotative move. 
tuent (if the shaft, 112 and of the tumbler 
about the shaft, as an axis. This moves the 
imbler to the next position and depends 
upon the notches of the disk 122. 
For each complete revolution of the sup 

port 11, it a (dition to the foregoing, the 
ratchet 77 is forced outwardly producing 
: movement of the carrier 74 and advance 
ment of the ratchei, wheel 72. By this means 
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the shaft 63 is tried through a slight angle 
arid carries with it tihe disk 69 on which 
h3 is 73 is nic unted. Therefore the pin 

step by step for the several 
y nicsvements of the carrier 

a sindle 45 as an axis until finally, 
tuiker is coiapletely rotated on 
a ting been revolved at each step, 
3 raises the arm 67 into position 
iii troken lines in Fig. 1, to en 
pay, 66 and stop further rotation 

it 35 and further action of the 

ak 

Citi I: 5. 

In2ghine. 
The completed tenabler may now be re 

groved and replaced by another and the Ina 
givine started and operated as before. 
The surface of the grilding wheel must 

of coli's be maintained in proper for in and 

i. 

and ... ul C for this purpose I have pro 
itled the facing too. 30. This tool may be 

advanged to face the tool by turning the 
intried aide 8 and the shaft 1. When 
this shaftt is turned the tool 30 as a whole, 
is advanced by reason of the fact that the 
post 3i has a downwardly extending pro 
ection 31 which is tapped to receive one 
of the screw-threaded portions of the shaft. 
The tarning of the shaft also serves to ad 
vance, by an equal amount in an opposite 

:ction, both the head stock 40 and the 
c 23, the head stock being provided 

with a projection 40" and the block being 
p:ovided with a projection 23 which pro 
jections are topped and engage the oppo 

35 sitely screw-threaded portion of the shaft 
as clearly sizewi in Fig. 2. 
As aiready pointed out, the parts 30, 23 

and 40 are mounted in guideways and the 
base plate 15 is provided with suitable slots 
through which the projections 31°, 23 and 
40 extend. - 
The pitch of the threads in each of the 

two screw-threaded sections of the shaft it 
correspond, although one has right hand 
and the other left hand threads. it is there 
fore evident that when the surfacing tool is 
advanced to some extent to reduce the size 
ci the giinding wheel, by facing its surface, 
the stop beli 

2. 3. 

3. 

.. 5 

S. 
advanced by a like amount toward the center 
of the wheel-in other words, the relative 
positions of the wheel surface and of the 
ead stock and stop tanger are always main 

tained. 
It is vident that the plate, 122 may be 

aniformly notched so as to make a uniform 
border design completely, around the tum 
bler, or may be notched in uniform groups 

53 for example it may be provided with four 
inly spaced groups of two notches in 

which case the design shown in Fig. 11 wi 
be produced at four different places and 
spaced around the surface of the tumbler. 

G5 in the design illustrated these are four 

5 

ni f g 

cranik 24 and the head stock, 
together stih the tumbler and carrier, are 

different, cuts inade at each of the rotative 
positions of the tumbler, a revolutionary 
movement of the tumbler being effected for 
each group. This is not essential to my 
invention and the number of cuts radiating 
from a single. center may be varied as de 
sired, as aiready pointed out. 
A group of four sets of cus is shown is 

Fig. 10 while in Fig. 9 there are two dif 
ferent superposed groups of sets, each group 
..corresponding to these of Figs. 10 and ii. 
except that adjacent sets in the same group 
are spaced so that they do not overlap. 

in case it is found desirable to operate the 
machine at its highest speed, this may be 
acromplished by providing a slightly modi 
fied cam 150 as shown in Fig. 8, in order that 
the cutting stroke of the machine may be 
maintained at the same speed while the 
driving speed may be increased. The cut 
ting speed is, of course, limited by the char 
acter of the grinding wheel and the safe 
operation of the device. 

Attention is-particularly directed to the 
fact that the depth of the cut is automati 
cally determined by, and furthermore is 
regulated relative to, the surface of the glass 
adjacent to the cut. The several cuts may 
therefore have a very uniform appearance 
and aiso compensation is made for the va 
riations and irregularities in the thickness 
and contour of the glass. 

it is evident that various structural modi 
fications may be effected within the spirit 
and scope of my invention, and intend that 
only such limitations be inposed as are in 
dicated in the appended claims, 
What clain is: 
1. A glass grinding machine comprising 

agrinding wheel, a Support, a spindle slid 

70 
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ably and rotatively mounted therein, a driv 
ing shaft and interposed gearing for turn 
ing the spindle and moving it forward and 
back. 

2. A glass grinding machine comprising 
a grinding wheel, a suppori, a spindle ro 
tatively, and slidably mounted on the sup 
port, a carrier secured to the spindle, a shaft 
rotatively mounted on the carrier at an an 
gle to the axis of the spindle, a clamping 
mechanism associated with the shaft, and 

, 0. 

s 

means for automatically producing move 
ment of the clamping mechanism to adjust 
the position of the work, dependent upon 
a predetermined rotative movement of the 
spindle. 

3. A glass grinding machine comprising 
a grinding wheel, a carrier rotatable about 
an axis at right angles to the axis of the 
grinding wheel, and revoluble on an axis 
at right angles to the axis of rotation, means 
for relatively moving the carrier and the 
wheel to bring then together, and means 
dependent upon the surface of the glass for 
determining the depth of the ca, 2.85 
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g machine comprising 
wheel raouited thereon, 

Éhe same base, a Spindie Totakabiy and siidably supported by 
the head stock, a stapgort, secured to the 
spindle, a shaft rotatably hot inted on the 
support at right, angles to the axis of the 
spindie, aid a clamping mechai:isii, imount 
ed on the shai, and means for automati 
cally moving the spindie to aid from the 
wheel and for producing rotative adjust 
ments of the spindle between the longitudi 
inal movements thereof. 

5. A giass grinding machiae comprising 
a base, a grinding wheei mounted thereon, 
a head stock misinted on the sale base, a spindle rotatably and slidably siported by 
the head stock, a support, secured to the 
spindle, a shaft rotatably mounted on the 
support at right angles io the axis of the 
spindle, a clamping mechanisi, mounted on 
the shaft, and means for a titomatically pro 
ducing a rotative no veinent of the clamp 
ing mechanisian 2:ch revolution of the spindle. 

6. A glass grinding machine comprising 
a grinding wheel, a head stock, a horizonta 

3. 

4. 

said sihaft, means for locking 

58 

spindle siidably and rotatably mounted 
therein, a driving shaft. and interposed 
gearing for alternately tirining the spindle 
and moving it forward and back, 

. A glass grinding machine comprising a 
grinding wheel, a head stock, a horizontai 
sii indie slidably and rotatably mounted 
thesei, a driving shaft, a cam shaft geared 
to the driving shaft, a jirgiity of cans on 
said shaft, leans for locking the spindle, 
ne: is dependent upon oia of the cams for 
releasing the spindie, find means for alier. 
nately turning the spindle and moving it 
forward and ); cli. 

8. A glass grinding machine comprising a 
grinding sheel, a head stock, a horizontal spindle slidably and rotatably 
therein, a driving shaft, a 
to the driving shaft, a pintrality of canns on 

ng the spindle, 
inneans dependient upon one of the cams for 
releasing the spindle, a pavy coöperating 
with a second cam adapted it move the spin 
die backwardly, a spring tending to press the 
spindle forwardly, a 1.d means iniuenced by 
the can for intermittently producing rota 

5 is 

5 

tive movements of the spindie 
is released. 

9. A glass griding n:achine comprising a 
head stock, a horizontai spindie slidably and 
rotatably mollied therein, a driving shaft, 
and interposed gearing for alternately mov. 
ing the spindle i and back and rota 
tively, a car i is the spindle, a 
shaft rotatively in the carrier at 
right angies to the Side, a ciamping anech 
anism no.33;{ed on the shaft, and ineans de 
pendent, upon the revolution 3.3 averal; 

when the lock 

2 

a grilding 

28. 

of tie carrier 
for producing s. 
ments of the sh; 
advancing a si G i. 
machine at 31: 

2. 

ing the carrier to 
and means depei 
with the silijace of . 
cally preventing further a di 
rier is determine the depth o 

11. A glass grindig irashine com 
: g: 2g wheel, a carrier 
an axis a right angles to the axis of he 
grinding wheei, means for automatically 
moving the carrier radially toward and from 
the center of the wheel between rotative 
movements thereof, and means dependent 
upon its engagement with the surface of the 
glass for automaticaily determining the 
depth of the grid relative to said surface. 

12. A glass grinding machine comprising 
a base, a grinding wheel mounted thereon, a 
head stock mounted on the same base, a spin dle rotatably and slidably supported by the 
head stock, a support secured to the spindle, 
a shaft rotataly mounted on the support at 
right angles to the axis of the spindle, and a 
camping mechanism mounted on the shaft, 
and means for automatically moving the 
spindle to and from the wheel for produc 
ing rotative adjustments of the spindle be 
fiveen the longitudinal movements thereof, 
and means for automatically arresting the 
forward movement of the spindle to deter 
mine the depth of the cut. 

13. A glass grinding machine comprising 
a base, a grinding wheel mounted thereon, a 
head stock mounted on the same base, a spin die rotatably and slidably supported by the 
head stock, a support secured to the spin 
dle, a shaft rotatably mounted on the sup 
port at right angles to the axis of the spin 
dile, a clamping mechainism mounted on the shaft means for automatically producing a 
rotative movement of the clamping mecha 
lism at each 'evolution of the spindie, and 
ineans for atomatically arresting the for 
Ward movement of the spindle to determine the depth of the cut. 

14, glass grinding paachine comprising 
a grinding wheel, a carrier, means for mov 
ing the carrier toward and from the wheel, 
a finger adjacent to the cutting edge of the 
wheel and adapted to be engaged by this sur 
face of the glass being cut, and incais 
sponsive to said finger for stopping in 
vancement of the 

i5. 
Oi Oi 
to the cutti 
adapted $6 
the glass close 
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for preventing advancement of the carrier 
toward the wheel. i6. A glass grinding machine compris 
ing a base, a grinding wheel mounted there 
ga, a head stock mounted on the same base, a spindie rotatably and slidably supported 
by the head stock, a support secured to the 
Spiridle, a shaft rotatably mounted on the 
support at right angies to the axis of the 
spindle. and a clamping nechanism mounted 
on the shaft, and iaRaras for automatically 
inoving ihe spindie to and from the wheel 
and for producing rotative adjustments of 
the spindie between the longitudinal move 
ments thereoi, removable means attached to the spindle for determining the number and 
position of the cuts produced by each rota 
tion of the carrier about the axis of the 
spindle. 17. A glass grinding machine comprising 
2. S 
y 

(i. tl stock neunted on the same base, a 
the head stock, a support secured to the 

: spingie. a shaft rotatably mounted on the 
support at right angies to the axis of the 
spindle, and a clamping mechanism nounted 
on the shaft, and means for automatically 
moving the spindle to and from the wheel 
and for producing rotative adjustments of 
the spindle between the longitudinal move 
ments thereof, a notched disk removably 
attached to the spindle, a latch adapted to 
engage the notched disk to hold the spindle 
against rotation, and means dependent upon 
a forward and back movement of the spindle 
for releasing the latch to permit a rotative 
adjustment of the spindle and carrier. 

18. A glass grinding machine comprising 
a grinding wheel, a head stock, a horizontal spindle siidably and rotatably mounted 
therein, a driving shaft, a cam shaft geared 
to the driving shaft, a plurality of cams on 
said shaft, means for locking the spindle, 
means dependent upon one of the cams for 
releasing the spindle, a pawl coöperating 
with a second cam adapted to move the 

tgriding wheel mounted thereon, 
spindle retaiably and slidably supported by 

spindle backwardly, a spring tending to 
press the spindle forwardly, means influ 
enced by the cam for intermittently pro 
ducing rotative movements of the spindle 
when the lock is released, removable means 
attached to the spindle for determining the 
rotative movements thereof. 

19. A glass grinding machine comprising 
a grinding wheel, a head stock, a horizontal 
spindle, slidably and rotatable mounted 
therein, a driving shaft, a cam shaft geared 
to the driving shaft, a plurality of cams on 
said shaft, a notched disk removably at 
tached to the spindle, a latch coöperating 
there with to lock the spindle, means depend 
ent upon one of the cams for releasing the 
spindle, a pawl coöperating with a second 
calm adapted to move the spindle back 
wardly, a spring tending to press the spindle 
forwardly, and means influenced by the cam 
for intermittently producing rotative move 
ments of the spindle when the lock is re 
leased. 20. A glass grinding machine comprising 
a grinder, a holder for the glass, means for 
bringing the glass into contact with the 
grinder, and means dependent upon making 
contact with the surface of the glass for 
stopping the advance of the a predetermined depth of grind relative to 
the adjacent surface of the glass. 

21. A glass decorating machine compris 
ing a tool, a spindle, a carrier associated 
therewith, and a work holder associated 
with the carrier and adapted to be rota 
tively adjusted on an axis at an angle to 
the axis of the spindle, said carrier being 
movable to carry the work holder toward 
and from the tool. 

In testimony whereof I have hereunto set 
my hand this 29th day of August, 1914, 
in the presence of two subscribing witnesses. 

EDWARD A. RYON. 
Witnesses: 

R. J. DEARBORN, 
ANNA. RYON. 
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