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7o ol whom it may concern:

Be it known that I, Epwarp A. Ryox, 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
(Glass-Grinding Machines, of which the fol-

lowing is a specification, reference being’

had to the accompanying drawings, J:mm-
ing & part thercof.

My invention relates to the art of ¢ utmfr
or grinding glass twnblers, 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 general purpose above in-
dicated which shall be a adapted to automati-

cally cut a predeterinined design upon the
outer surface of tumblers, and other glass
articles, that shall be simple and durable in
construction and reliable in operation.

Ancther Ob'it,ct is to provide in a ma-

chine of the aforesaid character, means for

maintaining o suvitable cutting wheel sur-
face, together with means for adjusting the
work tn correspond at all times to the size
of the wheel nereby insdring uniformity in
cuts ‘and regularity in deawn

1t is furthermore my purpose to provide a
rigid but readily releasable support for the
glass article subjected to the grinding proc-
css, an accurate and replaceable mer mber for
determining the desxgn to be cut, means for
automatically -stopping the machine when
the design is completed on the glass article,
and means for carefully udmmmmo’ the
depth of each cut of the wheel nlespeutlve
of irregularities in the surface of the glass.

Other objects and advantages of my in-
vention will be set forth heremnafter, and in
order that my invention may be thoroughly
understood T will now proceed to describa
the same in the following specification and
then point eut the novel features thereof
in appended claims.:

Referring to the drawings—

Figure 1
drmdnw machine constructed in accor d‘mce
»\Itu dud embmiymo my invention.

Fig. 2 is an dm’f\hon corres pmwlmo to
Fig. 1 and looking at the machine in the op-
posite directlon; with ihe base biroken away

" justing mechanism within.

_readily be turued.

is g side- elu*‘mon of a ULWS

and shown in section to disclase the ad-

o
o

A plan view of the same machine is.
shown in-Fig. 3. S
Fig, 4 is a partial side elevation drawn
to a larger scale and showing the tumbler
suppmt and its codperating parts in defail.
Fig. 5 is an end elevation with the driv-
ing shaft and the base shown in section.

Fig. 6 is a sectional elevation ta ten on
the line 6—6 of Fig. 3.

Figs. 7 and 8 are pl'm iewc taken re-
S})Lctl\ ely on the hms T~—% and 8-8 of
Fig. 4

Iy 1g 9 is a view of a medified arrange-
ment which also embodies my invention but
is arranged to increase the speed of opera- 70
tion of the device, by moving the <rh% at a—
more rapid rate when it is homo admsmd
from one position te anothe v betiveen cuts.

Figs. 10, 11 and 12 are e?e ationg of cut
(rla,as tumbloxb which are intended to ilus- 7
trafe the pessibilities 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 mclaene of the
drawings, the machine here shown com-
prises, in general, a hase 15, a grinding
wheel 25, a fﬂcuw tool 30, a head “stock 40
2 carrier 110, and suitable drhmu and in-
terconnecting mechanisms. . 85

86

[

30

Base.

The base 15 comprises :‘ “hollow plate or
casting having a recess 16 through which
extends 1011miudnm ly an f}dj.lctinn gerew
17. This screw -is rotatively %nppm‘(m at
its respective ends by the base plate und at
one end extends through the b(m flange md
has a knurled: hoad s by which it Jnay
At Jl(‘ samie ond of the
screw is mounted a micromeler scn’w. 19,
which codperates with a stationary index 37
on the base, so that the screw may be seb
with great accuwacy. Near ifs 1Lx1)ect1'\(,
ends it is provided with two,sections having
oppositely cat screw thre:uls, one being =
left-hand thread and the othera right hand
thread:

Provided -on Llw
guldeways . 20--21-—
Deing moeunted bn (h
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pec ERray]

; u() b?]lb mﬂunt“a in the guide-
way \ block 23 ig mounted in the

u1<]f=w'us ')1 and carries a Lell erank le eyer
24. the purpose of which w Ul be set forth

horemu*ﬂ“,
Grinding wheel,

The grinding 119"1 25 is rotatively
mounted in g pair of spaced bearing blocks
26—27 which are bolted op othcm ise - se-
cured to the base. The wheel is secnred to
shaft or arbor 28 wh]ch 1s provided swith
iving pulley 29. The wheel may be
(not shown) or hy any
other st lmbk means, and is intended to op~

erate continuously while the machine is in
BECN
Facing tool.
The facing tool comprises a post 81 whieh

ouidew ays 29

is udmsfabn' mounted in the
aud has secur

arm 3%, a ool ¢
near the outer
ird(:mw 00}

ed to 1* u its upper end an
sl l ported

nrvier ! pnot,dh'
AM <>* tho arm o

-Jupot't 33, A
ats ‘z" Iv from the' ary

ve an adjusting zeresy
stally conneeted | to the outer
fnf ‘3). he arrangement of
i’ im’mnw flu ad

I3
ena of the S
par“- btng

jus un;;

- Q HUP\‘, avg

and

Dot izontal
1 the umdo-
3 x.)/ ,;n(] g8y 45—dd

htw‘fo ‘u(\) rthe apmuie 4.
eient 46 at one
wheel to which

more fully

i ,’.:mm nf

a8

onh 191011 u‘
ired to the o
47 having periy ]1 el
;\* ]).’\,:"‘f”]() ],]1 ] 0
i?«’ of the w a guide n]m L .)“ i
atch plate Jr'um{;\d slide
wntwﬂl” and is -1<1 ipted to mwmp mm of
the not 48 of the Jisk 47 ‘md hold the
spmdle 45 o \\hl’h Hw disk sectred
against tuyning nntil the lateh plate iv re-
leased. The guide bleel 50 1s pm\ldc] with
a slot 52 through which » pin 55 extends,
This pin is ﬂi}\ed to the lateh plate and is
embraced bevond the guide blocic by the
bifurceated x‘nd 54 of the hell erank lever 53,
This lever is pivota Hy suppoerted on one side
of the wel 49 by means of a sl Nc.z ¢
the oufer end of the oppesite wrn of Lhe

:.,)

a3t
i

o:

]&

)‘).

& s

rgﬂ..

porg
chine,

e driven m any
sultable n

1
its atiter end 1g Pro-

vided swith g « alley 62, bDC""ed to
hh shaft 61 b ihe bosses 59 and 60 is
worm gear 6 2l nieshes with o worm

Wheei 64,

The cam 58 is secured to and may form a
pqrt of the worm geu‘ wheel 64, and is

secured o g shaft 65 which extends thyo ough
the web and Is mtflt w]y supported tuertby
Adjacent to the cam 58 and secured to the
same shaft 65 is a pawl 66 whic h under
predetermined coudmom. is engaged 1 by a
stonplno' arm 67 romt’vdv mmmhd on 2
shaft 68. Secured to the ghatft 68 adjacent
90 the arm 67 is a disk €9 hay Ing a pin pro-
'ccuon 70.  The avm 67 uovmaﬂv rests

age ~m% a stationary pin 71 hut mm, oo_
raised into loe Lmrr wmmm when the dighk
69 has rotated and ihe Din T4 star}(‘od to

na

such position as to 1ift the arm.

The shaft 08 extendg through the web and
&8 sectived to it nesy us oppogite end, o
ratchet wheal 79 which is prevented from
f;iurnmc-* except in one :hvocuon by means
of a spring r"ew’fl pewl 73 The vatchet
18 m*zulcu[ by an avm 74 whick is mounted
adincent to the ratchet whee]

s the shaft 63
and carries g pawl 75, Seerred to the web
42 near itg itner en a gwide block 76 in
which a rod 77 ie arn uuoed to slide. Lue
movement of the rod in one direction H
Iimited by a stop el mc otiter end
of the rod ig engaee d of the axm
T4 which isheld ag aroed by a. m;mﬂ'
9. As more fally poind ed out hereinaft ter,
the vod 77 ig f’f'rn ite r7 to advance the rateher
wheel onece for each vevolution of the ear-
rier 110.

On the opposite side of
gear wheel 64 and sco

—

C the web from the
ared fg the snah 85 is
a cant 80, the peripheral surfaes of which is
engaged b‘y a roller 81 forming a part of 4
pawl 82, This pawl s pm)mﬂv nmounted
on a stud or boelt W hich is sectved to the
web. and has un arm S+ provided with tooth
U}Ojeciium 55. The spindie 45 hag an en-
targement 86 which ie *),('vmu‘i with annn-
Iar grooves 8T to o ofperate with the tooth
Irojections 85 of ih(‘ !\\l 82, the urrange-
ment being such that the pawl moves hm
spindle axial ¥ without interfe ering with its
rotation.

The bell erank lever 94 has a substantially
vertical arm to which a palr of stop fingers
90 ave sccured.  These 2ers are bllbn' an-
tially parallel and oxtend Ous on e ach side
ot the erinding swheel 25,1 being bent at 91
to vugage the :'.:~~ on the Fespective sides
of the eni, e iter pointed out they
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are for the purpose of mnsuring 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 vertical arm, the bell crank lever
has a subctantially horizontal arm 92 which

is bifureated at iés outer end to receive a.

pin 93, projeciing from a hub or enlarge-
ment 94 near the lower end of a vertical rod
95.  This rod extends through .a substan-

tially vertical hele in the guide block 50

and is normally pressed downwardly by a
spring 96 uniil 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 oppeo-
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 cam block 99 which is adapted to slide
vertically in a ctationary guide block 100.

The links 98 are bent to avoid interfering.

with the spindle 45 which extends between
them and when the

18 rased 1t wil

g is rotatively
ed on and extends laterally from the
wab 42, It is located below the bifurcated
bearing 48 and o worm gear 102 which is se-
curad to the spindle and is interposed be-
twean the paris of the bearing. A worm
103 is secured to the stud 101 and
meshes with the geay 102, .
s also secured to the stud adjacent

mounted

gear

- Thers i
to the gear o ratchet wheel 104, A pawl.
carrier 105, having the form of a bell crank
lever, is rotadively monnted on the stud 101

w1 106 which is adapted to
¢ ratchet wheel 104 and is
cngement with the ratchet teeth
spring 107, The carrier itself is actu-
by a prejection 108 {from the cam 80
with which it is held in engagement by a
spring 108. 'The arrangement of parts is
such . as the shatt 65 and the cam 80
are voiated, the pawl carrier 105 will be
tuzted once in each revolution and. will
ance the ratchet wheel 104 and the gear
3 step by step. These movements of the
gear wheel 103  produce corresponding

>vements of the gear wheel 102 and the
spindle 45, The rotation of vhe spindle is
thereby produced. :

The cam 80 furthermore, and as already
explained, actuates the pawl 82 to move the
80 spindle axially forward and backward.

"

3

i
at

(o

T

sl

A - The carrier.

The carrier '110 comprises an .L-shaped

zupport 111, whieli is clamped to the outer
Uof the spindie 46, s verfical shaft 112,

- secbions together. Thes

et

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

Affized fo the vertical shaft 112 and below
the bearing, previded by the support, is a
ratchet wheel 114 (ses Fig. 7) which is
adapted to be engaged by a2 spring-pressed
pawl 115, A pawl carrier 1186 is rofatively
mounted on the shaift 112 adjacent to the
ratchet wheel 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 112 during each rotative
movement of the support about the spindle
as an axis, the head steck 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 128 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 124 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 spindle 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
the tumbler or other glass article te be cut.

This clamping mechanism comprises a
hub 127 which has a frusts-conical outer sur-
tace and comprises two sections marked 127
and 127%. These sections are connected by
a plurality of 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
section 127* has a
hollow boss 180 through which a resilient
key 131 extends so as o engage ome of a
series of recesses or depressions 132 in the
vertical shaft 112. By this means the sec-

tion 127* is removably secured to'the shaft.
-and the hub section 127

thereon. » : .

The shaft 112 is hollow and a rod 133 ex-
tends through i The rod neav its upper
end is provided with a trandverse pin 184

which extends through a slot 138 in the .

shaft and is affized to the hub 127. The
slot is of sufficient length to permit a limited

70

30

85

50

95

105

110

115

is-mounnied o slide

120

axial movement of the hub on the chaft. .

Secured to the shaft 112 near its upper

- enid is'a circular clamping plate 186 which

18- preferably - provided with 4- gasket or
washer 137 of rubber or other yielding ma-
terial. A heiical spring 138 surrouncfsl the
upper end of the shafi 112, being interposed

125

136
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- upwardly on the rod 183 in order to separate .

Z0

31
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60

65

between the clamping piate 136 wnd the
body of the hub 127. It therefore tends to
press the hub sections 127--127¢ together.
The hub scction 127* is provided with a
flange 139 to which are loosely attached a
plurality of sectors 140 which have conically
curved Inner surfaces to codperate with the
frusto-conical outer surface of the body of
the hub 127. The ar angement of parts ig
such that the sectors 140 are pressed out-
wardly by the action of the springs 129 and
the spring 188. Their outer surfaces are
curved to conform to the interior surface of
a tumbler or other article to be cut.

The springs 129 are relatively light and
consequently it is only necessary to press

the hub sections 127—127¢
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
mounted at 143 near the upper end of the
L-shaved support 111.

Before describing the modified structure
shown in Fig. 8 or diseussing the designs
illustrated
forth the operution of the muchine. Assum-
ing that the carvier occupies the position
substantially as shown in Fig 4 of the draw-
ings, except that no tumbler or elass ariicle
is 1n place, a vod 144 which may be connect-
ed with a foot press or othersaitable deviee,
is forced upwardly to engage the lower end
of the rod 1338. As already explained, when
this rod is forced upwardly relative to the
shaft 112, the clamping mechanism is re-
leased by the separation of the hub sections
127127 TIf, now, the guide arm 113 is
swung out of the way on its pivot 143, the
tumbier may he foreed downwardly onto the
carrier until the disk 136 is pressed closely
into it. Therod 183 will then be released and
thereupon the springs 138 and 129 draw the
hub sections together and foree the sectors
140 in position fo clamp the interior surfuace
of the tumbler. The guide arm 113 is then
Placed in position as shown in ig. 2 so that
the spring 142 draws the pressure block 141
against the hottom of the tumnbler,

The grinding process may now bhe com-
menced by starfing the vofation of the
driving shaft 61, This rofalive movement
is transmitied through fhe vears 63 and 64
to the cam 58 and the cai 1 ‘The rotation
of the cam 80 so acts upon ihe roller 81 of
the pawl 82 as to permit asspring 145 to
force ihe spindie 15, together with {he ear-
vier and tumbler townrd e grinding wiw
25, which of course is votafing at fugh
rate of speed. The glass is foreed weninet
the wheel, a single cut, such us one of thoge

and release the

in Figs. 9,10 and 11, ¥ will set_

1,261,114

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, 4s already ex-
plained, moves the wedge block 99 out-
wardly in the guideways 100 and into the
path of the projections 49 of the disk 47,
The- wedge block codperating with these
projections forces the spindle backwardly
m opposition to the spring 145, The spin-
dle is free to move in this direction and to
carry the pawl $2 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 cam 80. The tension of the
spring 145 is such as fo give the proper
cutting speed.

The further votation of the cam 80 brings
the projection 108 into contact with one
arm of the bell crank lever 105 and Dro-
duces the rocking movement of this lever
in opposition to the spring 109. Dy this
means the pawl 106 advances the ratchet
wheel 104 through one notch, the -gear
wheel 108 and the gear wheel 102 being
turned a corresponding amount. In con.
sequence of this movement of the gear wheel
102 the spindle 45 and the carvier 110 are
votated through a predetermined are, swing-
ing the tumbler into a position such as
that shown in Fig. 6, for example, Of
course the inclination of the tumbler at onch
position may be varied and determinerd by
the number of tecth on the ratche: «
104 The continuing rotation of the ..m
50 produces alternately a cut and a peiin.
tonary movement of the tumbler abont the
center of the spindle 45 as an axis. 1When
one revolution of. the tumbler and carrvier
is thus completed, a series of cuts will have
been formed radiating from a single center
as, for example, the four cuts 146 shown in
IFig. 11. Just at the end of a complete revo-
lation of the spindle 45 the pawl 123 g
released by reason of ifs engagement with
the cam sirface 125 and immediately there-
after the pawl carrier 116 is advanced by
the engagement of its projection 118 with
the cam surface 191, This advancement of
the carrier 116 produces a rotative move-
ment of the shaft 112 and of the tumbler
about the shaft as an axis. This moves the
tumbler to the next position and depends
tpon the notches of the disk 192,

For each complete revolution of the sup-
port 111, in addition to the foregoing, the
satchet 77 is forced outwardly producing

.
;ﬁﬂei
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90

100
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@ movement of the carvier 74 and advance. .

ment of the ratchet wheel 72, By this means 1
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56 is turned through a slight angle
s wich it the disk 69 on which
1 Therefore the pin
advances step by wp Tor the several
movements of the carrier
ile 45 as an axis until finally,

revolved at each step,
arm 67 into position
shown in Lroken lines in Fig. 1, to en-
ze the pawl 68 and stop further rotatidn
s shaft 85 and further action of the
machine,
The complefed tumbler may now be re-

[47)
w

; moved and replaced by another and the ma-

chine started and operated as before,

face of the grinding wheel must
+¢ courss be maintained in proper form and
en and for this purpese I have pro-
he facing tool 80. This tool may be
i to face the tool by turning the
ndle 18 and the shaft 17. When
tlig shaftt is turned the tool 80 as a whole,
is advanced by reason of the fact that the
post 31 has a downwardly extending pro-
Section 81 which 1s tapped to receive one
of the screw-threaded portions of the shaft.
The terning of the shaft also serves to ad-
vance, by an equal amount in an opposite
dirvection, both the head stock 40 and the
Llogk 22, the head stock being provided
with o projection 40° and the block being
provided with a projection 28 which pro-
jections ave tapped and engage the oppo-
sitely screw-threaded portion of the shaft
as clearly shown in Fig. 2.

As already pointed out, the parts 30, 23
and 40 are mounted in guideways and the
hase plate 15 is provided with suitable slots
through which the projections 317, 23* and
40+ extend. : :

The pitch of the threads in each of the
serew-threaded sections of the shaft 17
eorrespond, although one has right hand
and the other left hand threads. It is there-
fors evident that when the surfacing tool is
advanced to some extent to reduce the size
of the grinding wheel, by facing its surface,

1.
¥l

- ko

TWO

the stop bell crank 24 and the head stock,
together witih the tumbler and carrier, are’

=

advanced by & like amount toward the center

. of the wheel,—in other words, the relative

¢

positions of the wheel surface and of the
hend stock and stop hnger are always main-
tained.

1% is evident that the plate 122 may be
ymiformly notehed so as to make a uniform
border design completely. around the tom-
bler, or may be notched in uniform groups,—
for example it may be provided with four
uniforinly spaced groups of two notches jn
svhich case the design shewn in Fig. 11 wili
be produced at four different places and
spaced around the surface of the tumbler.

In the design llustrated theve are four

fansd]
L

different cuts made at each of the rotative
positions of the tumbler, & revelutionary
movement of the tumbler being effected for
each group. This is not essential fo my
invention and the number of cuts radiating
from a single center may be varied as de-
sired, as already pointed ont.

A group of four sets of culs is shown in
Fig. 10 while in Fig. 9 there are two dif-
ferent superposed groups of sets, each group

correspending to these of Figs. 10 and 11

except that adjacent sels in the same group
are spaced so that they do net overlap.

In case it is found desirable to operate the
machine 2% its highest speed, this may be
acromplished by providing a slightly modi-
fied cam 150 as shown in Ifig. 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
vegulated relative to, the surface of the glass
adjacent o the cut. The several cuts may
therefore have a very uniform appearance
and also compensation is made for the va-
riations and irregularities in the thickness
and contour of the glass. .

Ti is evident that varous structnral modi-
fications may be effected within the spirit
and scope of my invention, and I intend that
only such limitations be imposed as are. in-
dicated in the appended claims,

What T claim is: Co

1. A glass grinding machine comprising
a grinding wheel, a support, a spindle slid-

70

75

80

o
f==]

83

100

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 support, a spindle ro-
tatively and slidably mounted on the sup-
port, 2 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

1190

118

means for auntomatically producing move- -

ment of the clamiping mechanism to adjust
the position of the work, dependent upon
a predetermined votative moveraent 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 tc bring them together, and means
dependent upen the surface of the glass for
determining the depth of the oud,
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J. A g achine comprising
a base, cel mounted thereon,
a head smck motnted on the same base, a
spindle rotatably and slidabl bly supported b;
the head SLOLL & support secmvad to the
spindle, 2 shaft r otatably mounted on the

0

support at right a:fﬂ)s to the axis of the
Qmml le, a clamping 3 1cclmm sm monnted on
the sha vit, and means for ith'HfltIC’lHV pro-

.

ducing a rotative movement of the clamp-
ing EHEChaI im 2b esch vevolubion of the

Pl

sr)indle.

Y
6. A plass arind

ing machine comprising
a g ndmn wheel, & head stock a horizontal
spi;,me qu(hhlz ﬂnd rots t¢ )y mounted
therein, a driving shaft. ml intel‘mqod
gearing for ¢ ’m rmwe‘v turning the smncde
and moving 1t f orw ard and b?*(’i’
7 ting

A glass orindi ng maci
1ding w

le gl

npmsmrf a
horizontal

mounted
1ft geared
y of cams on
the spind k,
j the cams for
the 51 indle, and menns for alier-
and moving it

hoe', a Lmo t
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;Cikilb if'
na fely tmimm Lh“ spindle
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8 A glass
grinding = hoex, a head

o mum{r machine comprising a
xrr’,aI{u ntal
rotatably  mounte

£ cam shaft geared
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a :"‘lvnn“ sh

bpﬂlfd(‘
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o
aft

i

k]

tu the (h"vu*ﬂ :’:Enu,“ 2 inzaiit ¥y of cams on
snid she 1Tb, means for lock mg Lh@ ymule,
means cepanr’en‘ vpon ene of the cams for
releasing the spindle, o pawi codperating

‘

with a second cam adapted
dle mcm ardly. a am”m" nding to press the
spmﬁln 1om umhy ard means unmpncea by
me cam for intermi tlently jrom.(,mo rota-
tive movements of the 8P indls w hen the Jock
i8 released,

9. A glass g “mdmw machine comprising a
head d siock, a hor zontel spindle hflwbly and
rotatably moun u;d mf»wm & driving shafs,
and mtemosad gearing for alternately mov-
ing the spindls i :
Lwﬂlv a (‘&,“m
shaft rorﬂi've ¥ om
right angles to the sp
anism moun .Ga ont
pendent upon 1

0 move Um q’}1n~
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, ro‘aiﬂre% “.’ﬂ:}m
gles to the axis of the
gring meanrs for automaticall
moving ’m a1 ier radially toward and from
"ihe center of the whesl between rotative
movements thereg '(mu means dependent
upon its engagemer z‘hc surface of the
Olass for automaticaiiy etermining the
pt n of the m'mi relative to said surfqee
12. A glass grinding machine. comprising
a base, a grmdm & wheel mounted ‘ineraon, a
head stock mounted on the same base, 2 spin-
dle rotatably and slidably supported by the
head stock, a support secured to the spindle,
a shaft mmtfxb]v mounted on the support at
1‘]‘7hb angles to J)G axis of the Splndle. and a
clamping mechanism mounted on the shaft,
and means for automatically moving the
spindle to and from the wheel for produe-
mg rotative adjustments of the spindle be-
tween the longitudinal movements thereot,
and means for Hllt()ll)‘lulC‘!HV arresting thn
forward mov ement of the spindle to deter-
mme the depth of the cut,
i3, A (ria% ﬂrm(hnr“ machine comp rising
a base, a grinding wheel mounted thereon, a
head stocl mmmted on the same base, a spm—
dle mtatabl\' 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 s spin-
dle, o Cmmpm'r mechanism mounted on the
shaft, means for automatically producing a
rotative movement of the (’lepmw mechﬂ-
nism at each revolution of the s spindle, and
ineans for antomatieally arresting *%\e for-
ward movement of the smmhe to c7 ermine
the depth of the cut,
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for praventing advancement of the carrier
toward the wheal,

16, A glass grinding machine compris-
ing a base, a grinding wheel mounted there-
or, & head stock mounted on the same base,

5 spindle rotatably and slidably supported

by thi head stock, a support secured to the
spindle, a shaft rotatably mounted on the
support at right angles o the axis of the
spindle, znd a ¢l
on the shaft, and mmans for automatically
moving the spindle to and from the wheel
aud for producing rotative adjustments of
the spindle between the longitudinal move-
ments thereof, removable means attached to
the spindle for determining the number and
cuts produced by each rota-
tion of the carvier about the axzis of the
spindle. ~

. A glass grinding machine comprising

<

mounted on the same base, a

¢, o support secured to the
afi rotatably mounted on the
suppors at right angles 0 the axis of the
spindle, and & clamping mechanism mounted
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, 2 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
o forward and back movement of the spindle
for releasing the latch to permit a rotative
adjustment of the spindle and carrier,

i8. A glass grinding machine comprising
a grinding wheel, a head stock, a horizontal
spindle’ slidably and rotatably mounted
theréin, 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 tpon one of the cams for
releasing. the spindle, 2 pawl cobperating
with a-second cam adapted to move the

sp

amping mechanism mounted |

ng waeel mounted thereon,.

rably and slidably supported by
1

7

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-
fached to the spindle, a latch coSperating
therewith to lock the spindle, means depend-
ent upon one of the cams for releasing the
spindle, a pawl cobperating with a second
cam adapted to move the spindle back-
wardly, a spring tending to press the spindle
forwardly, and means infiuenced by the cam
for intermittently producing rotative move-
ments of the spindle when the lock is re-
leased.

20. A glass grinding machine comprising
2 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
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5

stopping the advanee of the glass holder at -

a predetermined depth of grind relative to
the adjacent surface of the glass.

91. 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 earry 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 subseribing witnesses.

EDWARD A. RYON.
Witnesses: -
R. J. DEARBORN,
Axnna T. Exonw.
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