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PATENT OFFICE.

JOEN A. MILLIKEN, OF AMBLER, PENNSYLVANIA, ASSIGNOR TO JOHN E. MARSDEN,
N - OF PHILADELPHIA, PENNSYLVANIA. g v

GLASS-GRINDING MACHINE.

App_lication filed November

- My invention: relates to glass‘-grinding
machines and particularly to machines em-
ployed in cutting or grinding glassware.
One of the objects of my invention is the:
provision, in a machine of the class referred
to, of an improved arrangement of fnecha-
nism for automatically effecting changes. in
the relative positions of the glass “article
being ground -and the cutting tool, so that
various portions of the glass grticle may be
automatically presented to the grinding
wheel in a predetermined sequence. - '
~ Another object of my invention is'to pro-
vide an improved and simplified form of
mechanism for treating glass articles, such
mechanism being largely automatic n its
operation. R T
My apparatus includes a rotatable carrier
that has glassware holders disposed - about
its periphery and circumferentially “of a

" grinding disc that is rotatably independent

of the carrier. Means ave provided for
intermittently ~imparting rotative ‘move-
ment of the holders about their individual
axes as the carrier rotates, in order to pre-
“sent spaced points of an article being ground

to the grinding disc. In order that the sur-"- 3 1
apparatus of Fig. 10.

" faces between the said spaced points may

20

)
Tt

not be marred, means are provided for mov-
ing the holder and the article carried thereby
radially out of engagement with the grind-
ing disc, while the said individual rotative
movement is being imparted thereto. =
ther means are provided for automati-
cally changing the angilarity of the hold-

~ers during their movement about the axis
of the grinding disc, so that cuts of differ-

4

<

.
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ent angularity may be made in the glass qr-
ticle to enhance the decorative effect. The

holder makes two complete revoltitions about .

its axis during one revolution of the carrier;
and the change in the angular position of
the holder is effected after the holder has
made “vne revolution about its individual
axis. ‘ ST

"1 do not limit my invention to the fore-

“going features, but recite such features in

order that the operation of the mechanism .
* may- be more readily understood during a

reading of the specification. .

Orie form in which my invention may be
employed is shown . in the accompanying
drawing wherein v R

Fig. 1 is a-view, partially in elevation

bers 17.

1,1922. Serial No. 598,315,
and partially
embodying my invention. R
 Fig. 2 is a sectional view taken on.the
line 9—2 of Fig. 1.~ - "o
" Tig. 3 is a plan view of the apparatus.

Fig. 4'is a view taken on the line 4—4

of Fig.:1.. ' . S ,
Fig. 5 is a detail view taken on'the line

5—5 of Fig. 1. S T e
Figs. 6 and 7 are enlarged detail views

of a locking lever and an actuating lever,

in section, of an apparatus

B5C

a5

respectively, taken on the lines 6—6 and

T of Fig. 1.~

Fig. 8 is a view, partially in side eleva-
tion and partially in-section, of the appa-
ratus of Fig. 10. T C

Fig. 9 is a view taken on the line 9—9
of Fig. 8. R

"Fig. 10 is a view of one of the tumbler

moved.
Fig. 11is
apparatus of Fig. 10.

" Fig. 12 15 a view of the-apparatus of Fig....

10, looking from the left. o
Fig. 13 is a plan view of a portion of the

holders and the actuating mechanism there-.
for, shown in Fig. 1, with the tumbler re-

a view, in end‘e_le.Vati.On; of the.

VAL B

80

‘Fig. 14-1s a view, 1n perspective, showing. -

a glass tumbler after the cutting thereof has
been completed. - - S

The apparatus comprises a frame work 15
provided: with bracing members 16 and 17
that support a bearing 18, (Fig. 2).
20 is disposed ‘within the ‘
provided with a shoulder portion that rests
“upon a block 21 that is secured to the mem-
A hollow shaft 22 surrounds-the
rod 20 and is provided with a beveled gear
23 by means of which it is rotated. “A collar

29 1s secured to. the shaft. 22 and engages
‘thrust bearing 220 that is supported by a -
“sleeve 19, ’ : s :

- A second

bearing 18. -The shaft 24 is. provided “with

a worm gear 25 that is driven by & worm 26

and is rotatable
5 -8
“The gear.

through a pinion 28. Upon rotation of the

independently of the shaft

93 is driven by a pulley 27,

baN
5

Arod. -

bearing 18 and is

10

‘horllow shaft 24 }éuri“‘dundévlthe -
‘sleeve .19 and is directly supported. by. the -

166

105 -

pulley 27 the shaft 22 revolves and carries -

with it a grinding disc 99 that is supported

upon the upper end thereof. . The member
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29 may be of carborundum or other suitable
glass-grinding material. As the disc 29 ro-
tates it will grind the surfaces of articles
that may be brought into engagement there-

“with.

I will now describe the manner in which
articles to be ground by the disc 29 are ma-
nipulated so that certain cycles of movement
may be-automatically effected. ‘

The sleeve shaft 24 is driven, through the
worm 26 and worni gear 25, by a. pulley 80
The pulley 27 that drives the-grinding too)
and the pulley 30 may bé driven from =a
common source of power. The sleeve 24 is
provided with a plurality of arms 32 that

- have anti-friction rollers 33 secured thereto.

The rollers 33 cooperate with a sleeve mem-
ber 34, that is provided on its under side
with a series of cam lugs 36, as shown more
clearly in IFig, 1. ‘

When the hollow shaft 24 is rotated the
sleeve member 34 will move upwardly as the

- rollers 33 are carried under the cam surfaces,

I
(513

the sleeve 34 and the parts carried thereby
being returned to their lower positions after
each upward movement, by the action of
gravity. ' ~

- The sleeve 34 carries a spider 35 that sup-
ports a series of circumferentially dispoged

‘rods 36 which are normally biased to their

lower positions by ¢prings 37 that are inter-
posed between nuts 38 carried by the rods

36 and plates 89 that are secured to the

ticles to be ground sre carried.

40

spider 35, 7

A carrier 41 rests upon a beaving 31 and
a sleeve 31* that is secured to the sleeve 19,
and 1s provided with an annular ring 42
which supports holders 43 upon which ar-
An annular
member 44 is secured to the carrier 41 to
Limit upward movement. of buffer members

45 which arc supported by pins 46 that ave

-secured to the spider 85, springs 47 being

t55-

provided in order to cushion the blows when
vertical movement oceurs between the spider
35 and the carrier 41 and'to return the spider
to its lowermost position. '

Referring now more particularly to Fig. 8, -

each holder comprises a frame 49 that sup-

- ports a sleeve member 50 which operates as
-a rock shaft and is provided with an up-

standing portion 51. A rack 52 is elidably
supported in the frame 49 and carries a
roller 53 at its lower end. - At its upper end

‘the rack 52 has teeth that engage teeth 54

(Fig: 11) that are formed upon the outer
end of the sleeve or rock shaft 50. A spring

- 55 normally biases the rock shaft to the po-

60

sition shown in Figs. 10 and 11, while a
spring 56 biases the rack 59 “downwardly,
the spring 56 being connected to pins that
are secured to the rack and the frame. 49,
If the plunger 52 be moved up and down as

~hereinafter explained, the angular position

65

ofthe arm 51 will be reversed, by reason of

1,635,491

the intermeshing of the teeth 54 with the
rack teeth. ‘

A shaft 57 is mounted within the shaft 50

and is provided with an arm 58 at one. end,

and upon its other end is provided with a

toothed collar 59 (Fig. 11). A rack 60 is

_slidably supported by the frame 49 and is

normally biased downwardly by a tension
spring 61 that is secured to pins that are
carried by the rack and the frame 49. A
roller 62 1s mounted upon the lower ends of
the rack 60. As the rack 60 rises and falls
1t will oscillate the shaft 57 and the arm 58,
carried thereby. The arm 58 carries a pawl
63 that is biased by a spring 63* (Fig. 9)
into engagement with a ratchet wheel 64.
As the arm 58 moves through an arc it is
apparent that the pawl. 63 Imparts inter-
mittent motion to the ratchet wheel 64. The
ratchet wheel 64 is secured to a shaft com-
prising sleeve members 65 and 65* that are
rotatably supported in an extended portion
66 of the rock shaft 50. The shaft members
65-—65* are rigidly joined by a sleeve mem-
ber 67 and support a sleeve 68. The sleeve
member 67 is supported upon extended por-
tion 66 by an antifriction-bearing 69. A
screw 70 serves as a stop member to limit
the downward movement of a tumbler.

A lever 64* that is provided with a roller
is held in yielding engagement with the
wheel 64 to prevent movement thereof back-
wardly (see Fig. 9). :

The sleeve member 67 is provided with
radially extended portions. in which grip-

- ping members 71 are slidably supported, the

gripping members 71 being provided with
blocks 72 of rubber. The gripping mem-
bers 71 are novmally biased outwardly by
means of a cone block 73 as will be hercin-
after described. 'The sleeve member 68 is
provided with gripping members 74 which
are biaced outwardly by a cone block 75.

-1
PN

80

90

100

The shaft 65—65* and the parts supported

thereby are all rotatable “within bearing
block 66. A plunger 77 extends through the

shaft 65—065* and is normally biased down-

wardly by a spring 78. A pin 79 extends
across the upper end of the plunger 77,

through slots in the sleeve member 65° of
the shaft and through the come block 75

(Figs. 8 and 10). A pair of springs 81
that have their upper and lower ends secured

‘respectively to the pin 79 and to the ends ot

a pin 82 that is secured to the slesve 67
serve to bias the cone block 75 downwardly
into engagement with rollers 83 that are
carried by the gripping members 74, thus

forcing such gripping members outwardly

into engagement with the interior wall of
a glass article, to grip the same. ,
A pin 84 extends through the cone block
73 and the plunger 77, so that such cone
block: 78 moves with the plunger 77 and nox-
meally forces the gripping member 71 out-

110

115

120

130
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wardly, through engagement with rollers 85

that are carried by the gripping members 71,
by reason of the compression of the spring
78 that biases the plunger 77 downwardly.
It will thus be seen that the gripping mem-
bers 71 and 74 are held in advanced pesi-

tions until the plunger 77 is moved up-:

wardly to permit the gripping members to
be retracted. _ - ' :

. The carrier 41 is of sufficient size to sup-
port 11 holders for tumblers (see Fig. 3),
and is rotated, to move the group of tum-
blers. circumferentially of the grinding

- wheel, by a mechanism which will now be

described.

The shatt 24 carries a collar 87 (Figs. 1

and 2) that is provided on its upper side
with cam lugs 88 and on its periphery with
cam. lugs 89 (Fig. 4). As the pulley wheel
50 is driven and the shaft 24 rotates, the
cam portions 89 will be moved into engage-

ment with & roller 90 that is supported inter-
mediate the ends of an arm 91, the arm 91

being pivoted at one end to a cross-bar 92
of the frame-work and at its other end sup-
porting a link 93. The rolier 90 is biased
mto engagement with the lugs 89 by a
spring 94.  Upon rotative movement of the
collar 87 the lever 93 and the bell crank
lever 95 to which it is connected, will oscil-

late.

41U

The  bell crank lever 95 is connected;
through a link 96, with a lever 97 (¥ig. 7)
which carries, at its upper end; a pawl 98
that is normally biased into engagement with

teeth 99 that are formed upon the under side

of the ring 42 of the carrier 41. Bach time
a cam lug 89 passes the roller 90 one step
of rotative movement will be imparted to the
carrier 41. ‘

“The ecam lugs

o

88 that are formed upon

the upper side of the collar 87 engage the

~inner end of a lever 100 (Fig. 1) that is

42

pivoted at 101 to the frame work. “The

outer end of the lever 100 engages a lug on-

“ the link 102 (Figs. 1 and 6) that is nor-

oy

60

99 on the underside of the ring 42. The
cam lugs 88 ave so positioned that they will
engage the inner end of the lever 100 to

. move it upwardly and withdraw the link 102

from engagement with the lugs 99 only when
the cam lugs 89 are operating the lever 97
to move the carrier another step, thus hold-
ing the carrier against accidental movement.

The tumblers 104 that are shown in posi-
tion upon the holders 43 (Figs. 1, 2, 3, and
4), are given a slight rotative movement
about their respective axes 77, at each actua-
tion of the lever 97 By the cam lugs 89, thus
presenting successive portions of the surface
of the glass article to the grinding wheel 29.

The tumblers 104 and théir supporting mem- -

bers are bidséd inéo engagement with the

grinding wheel by a spring 105 thut is inter-

posed between a portion of the frame work
49 and a rack bar 107. - The bar 107 engages

a bar 108 that is secured to. the rock shaft

50 and controls the longitudinal position of
the shaft 50 in the frame49. . -

70

_Thé rotative movement of ‘exch tumbler

about its individual axis is effected by the
vise and fall of the rack bar 60 that oscil-
lates the shaft 57-and imparts a step-by-stép
movement to the ratchet wheel 64, as dbove

explained.  The rack bar 60 is moved up--
wardly against the tension of the spring 61
by reason of the upwardly extending lugs.
109 that are formed on a circumferential

shoulder 110 that is supported upon the top:
of the frame work 15.
of movement of the rack bar 60" one step
of rotative movement is imparted to the tim-

‘bler so that another portion of its surface

may be presented to the grinding wheel 19.
t is desirable to withdraw the tumbler

from engagement with the grinding wheel.

99 while the tumbler is being rotated.about

ity axis, and this withdrawal is effected by *

means of the spider 35 and the rods 36, one
rod 86 being provided for each of  the
tumbler Lolders 43. SURPRRE T o

As above explained, the rotative move-

“ment of the sleeve shaft 24 cauges the spider -
85 to rise and fall. As-such spider rises the

rods 86 are pushed upwardly, thus causing

“bell erank levers 112 (Fig.. 8) to rotate’in. a-

clock-wise diréction” abont their pivots 113,
and ‘retracting rack bary
tension of the springs 105, thereby withdraw--

107 against the

During each cycle.

5

80

400

ing the tumblers 104 from engagement with -

the grinding wheel 19.-

"By reason of the step-by-step movemeit of -

each tumbler about its axis, -during a por-

tion of one revolution of the carrier 41, a.

series of cuts 114 (Fig. 14) will be made n
the tumblers, and the surface:between each

“cut will not be marred, owing to the with-.

drawal of .the tumbler from the wlheel at
_each Totative step. ' B RS
mally biased upwardly by a tension spring
103 into locking engagement with the teeth

In order. to préséntit'lil‘c' tumbler to the

cutter at a-different angle and have cuts 115

(Fig. 14) made therein, a ledge 116-is pro-
vided upon the circumferential member 110

of the frame work 15, for substantially one-

‘half of its circumference. The ledge 116

has inclined surfaces 117 at its ends. ~As the
roller 53 of a plunger 52 passes up one In-
clined surface 117 the arm 51 is throivn over

rocking the sleeve shaft 50 that carries the

25

‘against the tension of the spring 53, thus.

tumbler holders, and reversing the anguiar

position of that tumbier with respect to the .

wheel, as shown in Fig. 3. When the roller
53 passes off the other end of the ledge 116

the spring 55 will return the tumbler holder - . .

to-its former position. . , »
The cam lugs 109 are pr o in suifi-
cient Humbér that 4 completé rotation of the

iy

SRTI
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tumbler about its axis 77 takes place dur-
ing: the movement of the carrier through
nearly 180 degrses, so that the tumbler dur-
ing- one-half of ‘a complete revolution of
the carrier will be presented throughout its
circumference, at one angle, to the cufting
disc 19, and during the other half of such
revolution by the carrier 41 will be pre-
sented, -throughout - 1ts mreumference, at
another angle.

Each tumbler as it is brought by the car-

- rier to its starting point is released from its

holder by means of a cam member 120 (Figs.

2 and 3), which is formed upon the outer
end.of an arm 122, and which is positioned
to be engaged by. the plunger 77, moving
such plunﬂ er upward and releasing the grip-

ping members 74 and 71.

In order to withdraw each tumbler from
the ‘engagement with the grinding wheel at

the completlon of the Grmdmfr operatlon I

~ provide a plunger 118, “that carries a roller

25

35

119 at its lower end and at its upper end.
“abuts against the bell crank lever 112 (Figs.

8 and 10) The roller 119 is engaged by a
cam lug 121 (Fig. 2) just previous to the
endaoement of the plunger 77 and the cam
member 120 above referred to. The upward
movement- of the plunger 118 (Fig. 8) rocks
the bell crank lever 112 against the tension
of the spring 105 and withdraws the tumbler
holder 43, thus holding the tumbler away
from the crr]ndlno wheel 19 and permitting
its withdrawal from the holder.

The annular member 110 has the cam lugs
109 omitted therefrom for a sort distance, as
shown at 123 -(Fig. 3) which represents an

idling surface that the holders pass over

40

Tt
St

o

(513

while the tumblers are being placed and re-
moved, at the beginning and the end, re-
specuve]y of -the cycle of gperation.

o It will -be understood that the operation
of the various parts of the mechanism above

described: automatically takes place in a pre-

determined. sequence, owing to the relative

‘positions of the cam surfaces carried- upon'

the annular member 110 at the top of the
frame work 15 and of the cam Ings located

-on the collars 84 and 87.

Various changes in detail and general ar-
rangement may “pe made without departing
from the spirit and scope of the invention
as defined in the accompaﬂvmOP elamaQ

T claim:

. 1. A glass grinding machme comprising -
a 0‘11nder, 2 plumhf 7y of holders for sup-
“porting the articles to be glound a carrier

for supportlno the holders and for moving
them with respect to the grmder, and. means
for varying the angular -position of the

‘holders with respect. “to the grinder as the
- carrier’is mioved, preliminary to anoLher op-

eration by said omnder
2. A glass crrmdlng machine comprising

o ~ & grinder, a plurality of holders for sup-

1,635,491;

portmg the articles to be ground, a carrier
for supporting the holders and for moving
them with respect to the grinder, means for
rotating the said articles with respect to
the carrier, and means for varying the angu-
lar position of the holders with respect to
the grinder as the carrier is moved.

3. A glass grinding machine comprising a
rotataoly supported grinder the axis of
which is normally m‘untalned in ‘a non-
shiftable position, means for supporting the

~article to be ground, and means automati-

cally opemted in predeteimlned sequence for
intermittently moving the article into and
oub of engagement with the grinder; means
for rotatably adjusting the ariicle at the
conclusion of each grinding operation, and
means for varying the angular position of
the article with respect to the grinder at the

conclusion of a plurality of gllndmtr opera- °©

tions.

4. A glass grinding machine comprising a
rotatably sapponed grinder fhe axis of
which is normally maintained in a non-
shiftable position, means for supporting the
article to be ground, driving mechanism for
the supporting means, and means controlled
by said driving mechanism for i*ltermittent—
ly movi ing the article into and out of en-

.nafrement with the frunder means for ro-

Tt bly d]ustmow the article at the con-
C],uemn of each "grinding operation, and
means for varying the anoular position of
the o 1t1e1e with 1’espect to the grinder at the
conclusion of a phuahuy of onndmo oper-
ations.

5. A glags grinding machine eompusmcf a
mtqt%biy mounted holder for an article to
be ground, means normally maintained in-a
non-shittable position for grinding said
article, means for moving the holder and the

“article carried thereby away from the grind-

er at the conelusion of a single grinding-op-

eration, and means for imparting rotative

movement to the holder subsequent to the
movement thereof away from the grinding
means. ‘

6. A glass grinding machine comprising a

" grinder, a carrier, a plural ty of holders for

articles to be -ground- disposed circnmfer-
éntially of the carrier and of the.grinder,
mechanism for rotating the carrier and
means controlled by thé said mechanism for
reciprocating the helders and the articles
carried thereby radially of the carrier and

. for intermittently rotating each holder about

its longitudinal axis.

N glass grmdmd machine comprlsmo’ a
grindez, a carrier, a plurality of holders for
articles to be ground disposed circumfer-
entially of the carrier and of the grinder,
mechanism for rotating the carrier and

means controlled by the said mechanism for

moving the holders radially of the carrier

and for intermittently rotatm_oj each holder

80
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100
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‘means controlied’ ‘by-the cfﬂd mecl
-moving: the-holders to-in o*aﬂr’anve posmo”l'
with respect tothe grinder, for intermittent- -
,.ib rotatable ormdmg Wheel a plurality. of.

1",635',491 |

‘about its longitudinal axis upon outward
‘movement of such- holder.

- 8.-Aglass grinding machine- compma-nnor a
(runder, a-carrier,.a ph“r lity of holders for

‘articles to be orounc' chqposed circumferen-
-tially - of ‘the “earrier

and -of “the” grinder,
mechanism “for rotating the: c‘n‘mel und

ly rotating each holder about its longitu-

“dinal axis, “and for varying uhe anoular po—

15

;s1t10n of the Holder.

A glass ormdmg —r'i‘v-hme comprlsmg a
frrmder ‘g carrier, a plurality of holders: for
b

’artlcles to be gr ound disposed circumferen-

tially ‘of ‘the carrier: and of “the grinder,

'mechamsm for rotating ‘the-carrier and

.20

25

“for
~about its longitudinal axis, ‘m& for vary-

means controlled by the said mechanism for
moving the holders radially- of the: carrier,
mter’mtﬁently rotating e"tch holder

ing the angul‘w position of the holder, the

said movements of the holder all occurr1n£r ‘m
V1n a predetelvmned sequence. -

10, A glass grinding machine. comprising -
“a. rotatable ormdmo Wheel, ‘a plurality -of
Tholders-for 'Mlcles to be ‘ground, disposed

circumferentially - of - the Wheel me‘ms for

30

rotating the holders as a nit, “and’ méans

“for llolchno the said arttcles aga ms‘ the: said
wheel in one-angular position: “during a por-
‘tion of their cir cum{ele‘ltnl mo‘vement and’
for changing suca angular
another pormon of sud1 movement

position: durlno

11. A-glass grinding tachine comprising

a rotatable ‘g ndmo Wheel a plurality of

40

holders “for articles o be ground,, msposed

circumferentially of the’ Wheel means for

‘rotating - the holders “as a. umt “means’ for’
holdmv the said articles ‘wmnst the said -
‘wheel in one ang alar posmon during a por-
“fion .of their
- .and for changing smh angular position dur-:
5 ing another pO“tlon of such' n’ovement, and
- means for rotating each holders

irciimferential

- dividunal axis thereof.

A 1otahble OanLhno Wheel, a- plurality of a
+holders for altlc es to be ground, disposed
“circumferentially of the wheel means- for .

wrotating the holders as a’ umt means for
~* “holding’ the said articles’ qgamst the” said =
wheel in one angular position- -during a por-:

1R
B

60

- holders chspo‘fed cire
Wheel iov encaom(r %rtlcles to be 0"0111“51 ’

i LOY rotat Ll.ul_’

65

19." A glase  grinding machine compmsmo

tion of tnﬂlr circumnterential - ’novement and
for. cp"‘wmg such angular pos1t1on durmo
nnother vortion of such ‘movement, - 1means

axis- thereof, and means for- retracting the

holders while ‘the said- rotatwe movement 1s.j

Le ng imparted thereto. o

13 A glass grinding machine ﬂompusmg
“a rmmable orlndlno‘ Wheel a plurality -of
UmLeroptl My ‘of “the

l"cnlSIH LOP

‘abouit 1nchv1cma} c\‘:es and -means:- for, si-

the: gaid indi vdual rotative: movements

“holders Aor m-mlus to. berground disposed
,cn'cumfercntmﬂy of the Wheel means . for -
rotating the holders.as a unit, means for i<

~tently varying the an
Tolders: during theu‘
“ment; andamecms for

""portmo articles to: bﬂ ground*
mo vefnent wstPOLtmw the held
‘Lef*tlxve upon; movement of: salfl carrler for‘_
varying: the aela
~tions ot the:

bout an m- ~

}f}ua"r_ecusly imparting relative . m
Bt 1"*Voxklﬁolf1e °s, and Orlnder in a.direction .

‘1*1er moves
g each holder: about ah 1nd1v1dua1 :

5

me‘ms for rotatmcr the holders about the
axis of the wheel; means for rotating sald =

‘holders a plumhty of times about : their in-
-dividual axes,

, means, for: bodily shifting said
holders between said last named: cycles of
: otar,r movement, aiid: meahns for: automati-
cally releasing said articles as the holder by "
lech each is carried - completes 1ts cycle of -
movement. -’

14, A glass Grmdmw machmo compnsmo -

‘holders:for articles to’ be crround disposed *

circumferentially ‘of ‘the" Wheel means 4o
rotating the holders as:a unit; means “for im- :
parting ‘intermittent rotamve movement to 30
each holder about an 1nd1v1dual axis: there-
of, and means for retracting each ‘holder
dumng{ 1ts- individual rotativi -movenﬂe‘lt Fa
15. A glass grinding machine. comprising . -

-a rotatable: crrmdlncr Wheel a pliirality. of -85 -
“holders for - artlcles 10 be. Oround disposed <
-c'rcumferentially of the Wheel means for._’ :
“rotating the holders.

as.

‘a unit, means for's

ﬂtaneously rotating:the- 1es‘3ect1ve holderw

mmtaneously et ng -
16.. A glags grinding machine compris sing

a_rotatable onmdmo wheel, -a plurahty of
95

‘multancously rotating the 1‘espect1ve holders . -

about mchvymﬂ xes, Ieans “for: 1nte1mlt-
gular f positions. of the 100 .
mltm'y rotative move--. -
retracting the holder

durmcr Uhe S‘le mtermnten’c ch‘mffes An’ po-

sitions, - ' _
AT A glass. n"rmdmcr maehme comprlslncr‘ 1
& 1'1der, a pl Uraht, y$ holders .fori.sup-. -
A carrier for. -
5 and for moving. uhem_ o
inder, and: means ef-

vith uapect to-the. & S
110

g ,rmdm machme compmsmg e

SN 1otamble Call‘lel a plurality
of Work holders. carried 1 by: said carrier an
disposed cucumferentlally of the- grinder,
and ‘means for rotating said work-holders: -
i spectlve axes -and for simul-
4o

1200 -
‘the safd_par- v

190 AL 01ass ey
a rotatwlﬂe,_
holders disposed. citcumierentia ly of ‘the
grinder, a:carrier Tor. supporting. said work

1n(Ln0 ,mqﬁhlne COII)QI‘lS]nO '

‘holders and moving: 4hem around-the. g rmfl— :
- exr, means for yarylng the relative. “nOLﬂar
Teuthing,
'ho_lderb»

po~1u10ns of-the g nder;a d. Work‘

‘md mmns for 1mpart1n0 rel tive 130 .

0

inder,. i plurahty of WOLLV SOROR
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‘movement to said grmder and work holclels

20. Glass working apparatus comprising
a carrier, a plurahty of work holders: sup-

-ported - thereby, a grinder past -which the
‘carrier moves.said Work holders, and means
for changing - the ‘positions of said .work
‘holdexrs on tne carrier, in: medetermmed re-
.l‘ttlon to the movement of said carrier.

21. Gl‘mss working apparatus comprising

‘a carrier, a rotatable work holder thereon,

~a cutter -for operating on an article to be

~supported by said holder, and means oper-

ated by movement of said carrier after each

20

revolution :0f said work holder for chang-

‘ing the relative angularityr of the" axes of
“said work holder and cutter to present dif-
: ferent areas of the article to said cutter.
<99 A glass grinding machine comprising.
_a carriery a work holder ‘mounted . upon said

carrier, a grinder for operating on work car-

ried: by salcl hiolder, means  for bringing

s
LG

said holder and grinder:into operative re-

lation to cut-a’ de51gn ‘circumferentially of

the ‘worl, and means controlled by the move-

‘ment of daid carrier for changing said oper-
ative relation to effect the cuttms) of another:

E design circumferentially of. said work.

oa
=3

93, A glass grinding machine comprising

4 carrier, a work holder mounted upon said
“carrier, means for rotating said work holder

about its own axis, a ormder for operating

“on. work -carried by said holder, means for
bringing said holder: and 01mcle1 into 6per-’
“ative relation to cut a deswn circumferen-
tially of the work, and means controlled by
- the movement of said carrier for changing

: -said operative velation' to effect. the cuttmo

,_,,».4‘0 ‘

of:another design on said work.

24. A glass 0T1ncl1110 machine’ compnsmg
a carrier, a. work holder. mounted upon said

" carrier, a grinder for operating on work car-

g :
[T

T :
R AN

ried- by said holder, means for bringing said
holderand grinder into operative relatlon to:
“eutla desmn circumferentially of the work, -

means controlled by the movement of said

carrier: for changing said operative relation
“to-effect ‘the cutting of another design cir-

“cumferentially of said work, and means for
moving said grinder and holder out of oper- -
- ative velation while sald chanoe is takmg

place.

e 0frmdel into operatlve relation to cut one de-

0

65 -

-gign- circumferentially of the work, and.

means operative during another port1on of
the rotative movement by said carrier to

“move said holder and Grlnder to another,

operative relation to cut another design cir-
cumferentially of the work.:

26. A crlass 0‘1‘111(11110 machme compllsmo',

_ S‘ud holder,

95, A glass grmdm@ machme comprlsmg, 5
g rotatable carrier, a work:holder mounted
upon: said ‘carrier, a grinder for' operating
5 on work carried by said holder, means.oper-
~ative during a portion of the rotatlve move-
“ment by the carrier to brmg said holder and

1,635,491

a rotatable carrier, a work holder mounted

upon said carrier, a grinder for operating on
work : carried by said holder, means con-

trolled by movement of the said carrier dur- _

ing ‘a portion of the rotative movement by

the carrier to bring said holder and grinder
nto -operative relation to cut one clesagn;

circumferentially .of the work, and means
controlled by movement of the carrier dur-

_ing another portion of the rotative move-
ment by said carrier to move said holder.

and grinder to another operative relation to

cut another clesmn circumferentially of the

work. . }
27. A glass <rr1ndm0 machine compmsmg
8 earrier movable uhrourrh recurring cycles,

~a work holder mounted upon the carrier, a

grinder for operating on work carried by

carrier, means controlled by said mechamsm

70

80

mechanism for rotating -said:-

for changing' the relative operative positions. .

of the said ormder and holder and for rotat:

ing said holder twice during one cycle of
movement of said carrier,.in “order £o grind-

a - plurality “of cn‘cumfelentmlly cl1sposed

’Confioura‘uon on the work.

98. Glass grinding apparatus comprlsmg

]

a carrier, a Work holder mounted for move-

ment w1th the carrier and for rotative move-

“meut about its individual axis, a grinder for
. operating on work carried by said holder,
-and means operative in predeterrmned rela—'

tion to the movement ‘of said carrier to
change the operative | positions ~of
m*mder ‘and work holder after each revolu—

tion of said holder, to effect the cutting of a’
“plurality of designs- c1rcumferent1ally of

the work. . .

29, Glass OFrmclmo apparatus oomprlem
a’earrier, a. work holder mounted for move-
ment Wlth the carrier and for rotative move-
ment about its individual axis, a grinder for
operating on work carried by said holder,

and means operative after each 1evolut10n7
-of the work holder to change the operative

positions of said grinder and work holder,

1o effect the cu*{tlno of a plurality of clesu;ne

cwcumferentlally of the work.

a.carrier, a worlc holder mounted for move-
ment with the carrier and for I‘Ot‘ltlve Mmove-

work holder to change the relative angular

posltlone of ‘said ormdel and work holder,f

- 8L Glass grlndlno apparatus  comprising
a -carrier, means for imparting step-by- step

‘rotative: movement to said carrier, a work
holder mounted upon said carrier, a grinder™

for operating upon an article to be carried
by said work holder, means operative during

- each step of said rotative movement by the_
carrier to Wlthdraw the work holder from

sald-

30.. Glass grinding ‘apparatus compnsmo. o
C115

0

100

105 -

no

‘ment about its individual axis, a grinder .
for operating on. work carried by ‘said-
holder, and means automatically -operative
upon the completion of each rotation of said

125 -

1130
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_rotative movement to said carrier,

1,635,491

operative relation: with respect. to -said
grinder, and means for imparting rotative

movement to said work holder about its in-

dividual axis upon withdrawal of said work

-holder.
32. Glass (nmchnb c.ppfuatas comprising.

a carrier, means for imparting step-by-step

& WOLk
holder mounted upon said carrier, a grinder
for operating upon an article to be carried
by said work holder, means operative during
each step of said rotative movement by the

carrier to withdraw the work holder from.
respect - to . said

operative relation  with
grinder, means for imparting 10u&t1Ve move-

ment to said work holder about its individ-
ual axis upon withdrawal .of said work:

holder, and means- operative at a predeter-
mined point during rotative movement of
said carrier to chalwe the relative angular a

poqtlons of said ormdﬂr and: work: holder.

o

30

33. Glass crrmd]no apparatus comprising

termittent movement to said carrier, a work
Liolder mounted upon said carrier, a grinder

for -operating- on- work to be carrﬁeLl by

said holder, - means  operative.in. predeter-
mined -relation to sald intermittent move-
ment for imparting rotative movémerit to
said holder, and means operating in
determined ~relation to’ said
movement for hodily . shlftmfr said Work
holder to present a plurahty of circumferen-

- tially disposed areas of the- Work to said

40

&
(=)

ot
&

G0

grinder.”
34, Glass 011nchno apparatns (30111])”1‘3’{10‘

a grinding t001 a rotatable work holder,

means ,for movmo said tool and rotatable
work holder into opera’clve relation to effect
the grinding of a design circumferentially .of

an article carried by said work holder, and -

means' operative 'in predetermined relation
to the rotative movements- of said work

holder to shift the relative positions of said.

work -holder and said: grinder and thereby

effect the grinding of anothel c‘ecwn cu’-‘

(umferentlally of said article.

35. Glass grinding apparatus comprlsmo"
a rotatable carrier, means for imparting a
step-by-step movement to said carrier, means

controlled by movement ot said car“?eT“' for -

jocking the same between the pemous ot said
step-by-step movement, a- work -holder
mounted upon said carrier, a grinder for op-
erating on an article carried by said work
LoldeL, and means operablein predetermlned
relation to the movement. of said carrier for
effecting movement of said work holder into
and out of operative relation to said grinder.

86. Glass grinding apparatus, comprising
a rotatable carrier, means for 1mpartmo a

" step-by-step movement to said carrier, means

controlled by movement of said carrier for
locking the same between the periods of said
step-by-step -movement, -a. work holder

tatable about
a rotatable carrier, means for imparting 1n-,

pre--
intermittent.

mounted upon smd carrier,. a orlnder “for
operating on an article carried by said work
holder and means operable in predetermined
relation to.the movement of said carrier for

effecting movement of said work holder info

and out of operative relation to said grinder

L2 :

and for imparting ro‘mhve movement to sald’ -

work holder.

87, Grinding * apparatus comprlsmd a

ormaer, a traveling carrier, a work holder ¥
mounted on said carrier means for moving

said carrier step-by-step, in position to coop-
erate with said grinder, and means effective -

upon movement of said said carrier through
a plurality of steps for varying the- relative

angular cutting posmom of. said Wrmder md ~

WO]‘k holder.

38. Grinding apparatus compmsmcr a

grinding tool, a carrier movable step- by-step,

a work Tolder mounted upon said- carrier in

times during’ one cutting operation, and
means effective upon movement of said,car-
rier throtigh a

- plurality of steps to change 0

Tt

position to cooperate with said tool and ro-
its own axis a plurality of

the dnﬁular posmon of said holder with re- -

gpect to said carrier before the compleuon of:
a cutting operation, »
39. (Trlndmo fzppamtus

for moving said holders with respect to said
grinder, and means effective upon movement
of said carrier. for indexing said holders

about their 1'espectlve axes and rexahve to.

said grinder.

40. Grmnchnd qppamtu comprlsmo a. car-.

rier; means for intermittently rotating said

carrier, a work holder méunted upon said - .

carrier, a grinding tool and means: for ef-
fecting movement. of said holder with re-

‘spect to. said tool, for. each mternnttent
~movement of said mrmel '
41. Grinding apparatus comprlsmo a car- .

rier, means for intermittently rotating said
carrier, a work holder mounted. upon said

elation “to the intermit-
movements of said carrier for complet-

in Urede‘cermmed
tent

ing a series of cutting operations on an a 1't1- ;

cle supported-by. smld holder.

42, Grinding ~apparatus. comprising a

‘movable (,(11‘1‘101‘, a work:. holder mounted

upon said. carrier and rotatable about its

comprising  a
grinder, a plurah’cy of work holders rotat-
abl e about their- individual axes, &' carrier:

“carvier, a grinding tool, and means operative.

own axis, a grinding tool adapted to co-op- '

erate with' caid work .holder and  means

operative ‘after predet ermined vnovevnelﬂt ol

axis
said grindingtool

said carrier to chiange the angle of caid
with respect to the axisof

and to effect further grinding of an ‘u"txcle" :
“carried by said holder.

In’ testimony whereof T have, hereunuo af-
fixed my clfmqture this 30th day of October

1922
o OHN A, MILLL{EI\J




