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To all whom it may concern:
Be it known that I, Frank O’NEILL, a citi-

‘zen of the United States residing at Detrmt |
‘in the county of Wayne and State of MIChI-
gan, have invented certain new and useful.
-Improvements in (rlass—Flmshmg Apparatus,

of which the following is a specification, ref-
erence being had therem to the accompan ying

- drawings.
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This invention relates to the ﬁmshmw of

tumblers and other glass articles, and has par-
ticular reference to apparatus which may be.

used for fire-finishing alone or for fire-finish-
ing and reshaplnﬁ' :

transferring mechanism, operating in conjunc-

tion with the finishing mechamsm, and pref-

erably, though not necess_arlly, so arranged as

to both deliver the ware to and remove the

same from the finishing mechanism.

A further purpose is to so arrange the trans-
fer mechanism that it will receive the ware di-

rectly from the pressing, blowing, or other

forming mechanism, and . thus dispense with
the usual and heretofore necessary intermedi-

ate handling thereof. With the forming mech-

anism, finishing mechanism, and leer—recewer

1n proper relatwe position the ware Is formed,

finished, and delivered to the leer Wlthout
manual mampulatlon of any sort.

In the accompanying drawings, Figure 1 is

a vertical sectional view of the improved ma-

- chine, taken on line 11 of Fig. 4. Fig. 2illus-

35

~ingelevated. Fig. 38 is a side elevation of the

40

._50

55 9

trates a portion of the machine in vertical sec-
tion, as in Kig. 1, the transfer mechanism be-

machine, portions thereof being broken away.
Fig. 41satop plan view, a portion of the trans-
]‘er mechanism being ShOWH 1n section. Figs.

5, 6, and 7 are detall views of portions of the
transter mechambm Fig. 8isa top plan view
of the cam-rings, the ware-carrier and heat-
confining hood being shown in dotted lines.

Fig. 9isan edge view of the inner cam. Figs.

10,11, 12, and 13 are detail views of the latch
mechamsm tor locking the ware-carrier. Fig.
14 is a detail view of the changeable -speed
mechanism for rotating the ware - holders.

Figs. 15 and 16 are detall Views of the spring-

lateh mechanisms. -
Referring to the drawings, 2 designates the

base, and 3 the central upright portion, of the

machine-frame, and rising from the latter is

hollow post4. Secured to the post is bearing
5, and rotatable around the post on this bear-

The mventlon 1s further directed to Ware-_

The table is provided with a _Circular series of
ware-supporting stations 7. In the present

embodiment of the invention each of these sta-

t1ons consists of a circular socket 8, secured to
and dependmo' through the table, and rotatably

ceiver 9. The lower portion of the holder is
extended to form hollow stem 10, which pro-
Jects through the bottom of the socket and re-
ceives lock-nuts 10’ for securing the receiver
against vertical movement.

11 and 11°.

Removably secured within the receiver 9
and rotatable therewith is the hollow ware-
holder 12, the contour of which corresponds

to the exterior shape of the finished ware..

The vertically - movable bottom 13 of the
holder has its ware-supporting faces depressed

The upper and
lower portions of the receiver and socket are
constructed with raceways for ball-bearings

6o

{ mounted in the socket 1s the cup-shaped re-

o

75

at 18', so that when elevated it provides a se-

cure support for the ware. Bottom 13 1s re-
movably secured to the upper end of shaft 14,
which is movable vertically through stem 10
and which i is splined thereto at 14’ in order to
rotate receiver 9 and holder 12.

Secured to under webs 6’ of the table are

the depending frames or hangers 15, one for

each of stations 7. HEach of these frames is
constructed with a projecting bearing 15', and
journaled therein is tubular hub 16, which
carries the downwardly-disposed larcre oear-
wheel 17 and the smaller gear 18. Shaft 14

“1smovable vertically throucfh and is splined to

hub 16. - Journaled in each of frames 15 is g
horizontal shaft 19, and rotatable on the outer
portion of this shaft is gear 20, meshing with

‘gear 17, and the larger gear 21, meshmcr with

oear 18 The adjacent sides of gears 20 and
91 are for med, respectively, with friction-
faces 20’ and 21’ and rotatable with the shaft

30

Q0

95

and slidable thereon between said gears is the :

double friction-drive 22, which is operated by
the yoke-lever 23 for engaging either of said
gears, whereby the ware-holder may be ro-
tated at different speeds for the purpose pres-
ently to be explained. Lever 28 is fulerumed
between its ends at 23, and its lower extrem-
1ty extends inward and carries roller 24, which

rides on the under face of cam- ring 25 being

held in engagement therewith bV spring 26,

‘The 1nner ends of shafts 19 are. geared to

wheel 27, Journaled on post 4 beneath bear-
ing 5. Wheel 97 is geared to and driven by

the short Vertlcal sha,ft 28,"and the latter 1s'

mg 1s the horuonta] ware. carrier or table 6. | O‘eared to the main horlzontal drive-shaft 29
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For moving ware-supports 13 vertically for |

the purpose of raising and lowering the ware
within holders 12 the lower portion of each
of shafts 14 extends through guide 14" of
frame 15 and carriesat its lower end head 30,
with a spring 31 confined on the shaft between
the guide and head for holding the shaft and
support 13 normally depressed. A bell-crank
lever 32 is fulcrumed to the lower extremity
of frame 13, one arm thereof having link con-
nection 33 with head 30, while the other arm
carries roller 34, which rides on the outer
face of cam-ring 35, encircling stand 3 in man-
ner similar to ring 25.

Operative above carrier 6 and adapted to
cobperate successively with each of ware-sta-
tions 7 is a horizontally-rotating and verti-
cally-reciprocating shaping tool or plug 36,
here shown detachably secured to the lower
end of stem 37, supported by bracket 38,
which is adjustably secured to post 4. Stem
37 1s operative through bearing 39 at the up-
per end of the bracket and through guide 39’
at the lower end thereof. The shaping-tool
is raised and lowered by means of lever 40,
fulerumed between its end at 40’ to bracket
38. The outer extremity of the lever has
link connection 41" with collar 41, which
loosely: embraces stem 387, while above and
below the collar are spiral springs 42, which
are confined by stops 42’ secured to the stem.
With this cushion connection between the
shaping-tool and its actuating means the tool
15 provided with a sensitive vertical ad Just-
ment which prevents such rough or positive
engagement with the ware as would tend to
injure the same. For oscillating lever 40 the
rear end thereof has link connection 43’ with
rod 43, which is movable vertically through
suitable guides on bracket 38 and is held nor-
mally depressed by spring 44. The upper

end of this rod carries roller 44’, which over- !
: b

hangs and rides on the cam-shaped rim 45’
of wheel 45, and this cam mechanism is so ap-
ranged as to lift rod 43 against the pressure
of spring 44 and depress stem 37 for each
shaping operation. Wheel 45 is carried by
the upper end of tubular shaft 46, extending
through post 4, and at its lower end connected
by gear 46" with shaft 28. TFor rotating the
shaping-tool a shaft 47 extends throughout
tubular shaft 36 and at its lower end is con-
nected by gear 47" with shaft 28 and at its up-
per end carries band-wheel 48. Journaled in
bracket-bearing 39 is the tubular band-wheel
49, to which a belt 50 extends from whee] 48.
Stem 37 is movable freely through wheel 49,
but 1s splined thereto at 37’, so as to rotate
therewith, and this spline is of such length
that the shaping-tool rotates constantly.
Before the ware is presented to the shaping-
tool it is heated for the purpose of softening
the glass. The heating means here shown con-
sists of & bottomless hood or chamber 51 of

65 segmental form positioned on supports 51’

Hr

above the path of ware-stations 7 and in such
relation to the shaping means that the ware
1s presented to the latter immediately after
passing the heating means. The heat may be
generated by any suitable means, that here
shown being gas-burners 52, projected through
the wall of the hood.

For intermittently moving carrier 6 an arm
53 18 mounted to turn on post 4 and extends
outward over the carrier with its outer end
53" downwardly disposed and carrying the
beveled spring-latch 54 for automatically en-
gaging lugs 55 on the under side of the car-
rier. -Projecting upward from base 2 is frame
56, and journaled therein is short shaft 57,
having at one end a crank, which is connected
to the lower end of lever 59 by rod 58. This
lever is fulerumed between its ends at 59 to
frame 56, and at its upper end is connected
by rod 60 with arm 53. Gearing 57 connects
shatt 57 with main drive-shaft 29, whereby
lever 59 is oscillated, and the throw of the
latter is such as to engage latch 54 with the
successive lugs 55 and at each operation move
the carrier forward, the extent of each move-
ment corresponding to the distance between
mold-stations 7.

While the invention includes mechanism
for transtferring the unfinished and finished
ware to and from the ware-carrier, 1 will ex-
plain the operation of the mechanism thus
tar described before entering into a detailed
deseription of the transfer mechanism. As
each of the ware-holding stations and attend-
Ing mechanisms are exactly the same and as
each goes through exactly the same operations
while carrier 6 is making a complete rotation,
a description of one will suffice for all. The
freshly pressed or blown tumbler or other
article is placed in holder 12 of station 7 when
the latter is in position B, this position being
preferably slightly in advance of the approach
to hood 51. At this time support 13 is ele-
vated within holder 12, as shown at the right-
hand side of Fig. 1, and the shape of cam 35
1s such as to hold the support thus elevated
and the ware projected above holder 12 until
after it passes the heating means. The pro-
Jected ware is thus brought in direct contact
with the flames, and the glass is given a fire
finish and is so softened that it may be given
its final perfect shape. Cam 25 isso arranged
that clutch 22 is held in neutral position while

| the ware-holder approaches and is at position

B, with the result that the holder-rotating
mechanism is inactive and the holder at rest.
After passing from position B a downward
deflection 25" of cam-ring 25 operates to so
throw the clutch mechanism that the ware-
holder is rotated through the medium of large
gear 17, and the upwardly-projected article
resting on raised support 13 is thus rotated
at a relatively slow speed while passing the
heating means. As the article emerges from

\ the heating means, deflection 35’ of cam 385
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permits support 13 to Iower w1th1n holder 12 |
~and the latter and said support are of such_

contour as to exactly fit the exterior shape of
the finished article.

clutch 22 in engagement with

As the movement of carrier 6 is intermittent,

thismore rapid rotation of holder 12 continues

while the carrier is at rest at shipping posi-
tion C. At this juncture shaping-tool 36 is
lowered and enters the article, the tool rotat-
ing rapidly and in direction reverse to that of
the rapldlv-rotetlno' holder 12: While the

tool is preferably corrugated vertically, its
general contour corresponds to the interior

Shape of the article being finished and coOp-
erates with the interior of holder 12 in per-

~ fectly shaping the article, while rim 36’ of the

__25

30

tool smooths the edge of the same. The ar-

renﬁ'ement 1S preferablv such that after pass-

ing position C clutch 22 is moved to neutral

position and the ware-holder ceasesto rotate.
and as the mechanism epproeches discharge
position D cam 35 operates to again raise sup-
- port 13 and elevate the ﬁmshed ware, so that
| 1t may be readily removed.

As the transfer mechanism to which T have
referred picks up ware to be delivered to and

- from the ware support or earrler of the fin-

35

ishing apparatus, the latter is preferably so

located that the transfer mechanism receives
the ware at the discharge ordelivery position
A of the glass-forming apparatus, such as a
pressing-machine or a-.combined pressing and

‘blowing machine, so that the ware passes di-

rectly from the formmff to the finishing ap-
paratus without intermediate handling. The
discharge position K of the transfer appara-

- tus may comprise a table or support (not

45

shown) within convenient reach of the leers,
or the ware may be deposited directly upon
a leer- conveymg apparatus, as may be ar-
ranged.

In construcbmg the present embodiment of
the transfer mechanism a vertical shaft 61 is

- mounted in bearing 56" at the upper end of

50

spring 61’.

frame 56, and the lower end of this shaft is
held rotatebly seated 1n vertical slide 62 by
The slide is confined in a guide
56" on frame 56 and at its lower end carries

“roller 62', which rides on the pemphery of

- 6u

63

cem-wheel 63, secured to shaft 57. Loose on
the upper portion of shaft 61 is head 64, and
secured to and radiating horizontally fl: om
this head are the four equidistant spring-

‘tongs 65, the arms of which are normally con-

tracted or in ware grasping or holding rela-
tion. For spreading or opening the tongs

‘head 64 carries the four vertical levers 66

tulecrumed between their ends, as shown. The
lower end ot each lever extends between the
arms of one ot the tongs and is forked at 66’

As the ware-support is
lowered in manner just described an upward
deflection 25" of cam 25 operates to throw
gear 21, thus |
‘rotating the ware- holder at a mueh more rapld
speed than while passing the heating means.

tions.

{3

{ and carried by said forks are rollers 67, Whi'clh |

At

engage the inner faces of the tong-arms.

_the upper end of each lever 66 is a roller 67,

which moves in cam-grooves 68 in plate 68,

| the latter being secured to the upper extrem-.

ity of shaft 61. For intermittently rotating
shaft 61 an arm 69 is secured thereto beneath

‘head 64, and at the outer end of this arm is
downwa,rd extension 69', which i1s connected by

rod 70 with lever 59. A beveled Sprmw—letch
71, projecting from arm 69, engages succes-

56 18 pin 72, and edepted to register theremth
are the four openings 72’ in head 64,

In the position shown in the drawings, and

3

70

75

_. sivel y lugs 64, dependmcr{"rom head 64. Pro- ,
| Jectmo' Vertlcally from the upper end of frame

3o

Ieferrmo‘ particalarly to Figs. 1, 3, and 4,car-

rier 6 is at rest, having been moved forward

and the carrier- advancmo* mechanism is about |

to move backward for a fresh hold. At this
time shaft 61 and the mechanisms carried

thereby, including the tongs, have been low-

ered by cam 63 and spring 61’ with pin 72
entered in one of openings 72'. thus holdmcf'
tong-carrying head 64 against rota,tlon Wlth
sald head thus posusloned and held fixed one
of the tongs are open and projected over the

delivery position A of the glass - forming

mechanism, the next tongs are cloeed and pro-
Jected over receiving position B of the ﬁnlsh~

ing mechanism, the next tongs are open and

pI‘OJe(‘ted over the W&PG*dlSCh&I‘O‘lnﬁ' position
D of the finishing mechanism, and the next

go

95

tongs are closed and prOJected over the fin-

1shed -ware-receiving position K. The tongs

atb position B are grasping the ware which has

been carried forward from position A, and

‘the tongs at position K are grasping the ware

which thev have carried forward from posi-
tion D. The open tongs at positions A and D

I00O

105

have been lowered over the articles at those

positions: and are ready to grasp the same.

At this Juncture shaft 61 is oscillated by means

of lever 59, rod 70, and arm 69 and caused to
turn within head 64 which is held fixed by
pin 72, as before explalned Cam-plate 68

_tummcr with the shaft operates the several

levers 66 In such manner that the lower ends
of the levers for the tongs at positions A and
D are moved toward the outer ends of the
spring -tongs, thus permitting the latter to

contract and grasp the articles at those posi-
At the same time the levers.for the

tongs at positions B and E are so moved as
to throw their lower ends inward toward the
contracted inner ends of the tongs, and thus

open or spring epart the tong-arms and re- |
During this

lease the ware at said positions.
tong opening and closing operation the shel-

low portion 63" of cam 63 is turning beneath

roller 62', and at the completion of said oper-

ation the deep portion of cam 63 operates to

raise slide 62, together with shaft 61 and all
of the meehanisms carried thereby. The ware

I 1s thus - lifted at positions A and D, and the

TIO
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opeﬁ tongs are lifted clear of the ware at po-

sitions Band E. Upon the completion of this
raising operation lever 59 has completed its

backward oscillation and obtained a new hold

for the carrier-oscillating arm 53 and at the
same time has engaged latch 71 with one of
lugs 64’. The forward oscillation of lever 59
then begins, thus advancing carrier 6 and at
the same fime imparting a quarter-turn to
the raised tong mechanism, the latter being
held raised by the deep portion of cam 63
turning beneath roller 62'. This one-quarter
turn of the tong mechanism carries the unfin-
ished article from above position A to above
position B and the finished article from above
position D to above position . At the com-
pletion of the one-quarter turn of head 64
cam-depression 63’ reaches roller 62',thus per-
mitting head 64 to lower and embrace pin 72.
The several tongs lower with the head, thus
depositing the unfinished article at position
B within holder 12 and resting the same on

support 13, which at that time is in raised po-

sition, as heretofore explained. Simultane-
ously the finished article is lowered at posi-

tlon K and there deposited. The ware is then

released at positions Band E, and simultane-
ously other articles are engaged at positions
A and D, and the above-described operation
is repeated. |

For holding carrier 6 fixed and in exact
position between the intermittent movements

‘thereof a vertically-swinging lateh 73 is piv-

oted to an arm T4, extended from frame 56.
the latch being formed with a downward pro-
jection 738’. Mounted on arm T4 is the ver-
tical spindle 75, having arm 76 at its lower
end connected by rod 77, with latch projection
73" and arm 78 at its upper end connected by
spring 79 with arm 80, projecting from the
hub of arm 69. The turning of arm 69 dur-
ing the advancing movement of carrvier 6
operates to expand spring 79 and to so turn
spindle 75 as to hold the latch in raised po-
sition by the pressure of rod 77. Latch 73
1s In the path of carrier-lugs 55, and the upper
tace of the latch 1s inclined, so that as a lug
approaches the same it rides up over and de-
presses the latch against the pull of spring
79 until the latch-notch is reached, when the
latch springs upward and positively engages
the lug and provides a firm hold for the car-
rier.
ward to give arm 53 a fresh hold on the car-
rier, spring 79 confracts and pushes against
arm 78 in such manner as to turn spindle 75
and draw or turn the latch outward and re-
lease the carrier, so that it may be free for
the next advancing movement.

While the transfer apparatus herein shown

and described is adapted-ﬁto both deliver the

unfinished ware to the finishing mechanism
and to remove the finished ware therefrom,
I do not confine myself to mechanism which

When the mechanism is moving back-

805,876

mechanism may be used alone for either of
sald operations as may be preferred.
While in the economic operation of the

apparatus I prefer to have as position A the

discharge - station of a pressing or forming
mechanism, said position A may be differ-
ently constituted, and in like manner position
I may be formed by the inlet end of a leer
or any other convenient or desirable point
for depositing the finished ware. It will be
further understood that the finishing appa-
ratus may be used irrespective of the transfer
mechanism, the ware in such instance being
placed upon and removed from carrier 6 by
hand. Conversely, the transfer mechanism
may be used in connection with any desired
form of ware-finishing means that will codp-
erate therewith. |

It will be noted that holder 12 and shaping-
tool 36 are removable, so that corresponding
elements of various forms may he substituted
therefor for finishing articles of different
shapes. While the holder 12 and tool 36 each
have a reshaping function, as herein shown
and described, such funetion may be restrict-
ed to the tool alone, as will be apparent to
those skilled in the art. |

In the finishing of such ware as requires
only a fire finish or polish the reshaping mech-
anism may be dispensed with or simply ren-
dered 1noperative so long as such ware is be-
ing operated upon. The ware-heating means
may be varilously embodied, the means here
shown consisting of gas-burners and a bot-
tomless hood, being well known in the art.

The expressions " ware-finishing means?”
and " ware-finishing mechanism?” occurring
in some of the claims are used in a broad
sense, belng designed to include any and all
means that may be employed for finishing
the ware, whether by heating alone or by
heating and reshaping, or by other means.

1 claim—

1. (glass-finishing apparatus comprising a
ware-carrier, ware-shaping mechanism, ware-
heating means above the carrier and operative
in advance of the shaping mechanism, and
ware ralsing and lowering mechanism con-
structed and arranged to hold the ware ele-
vated while passing the heating means and to
hold the same in lowered position when oper-
ated upon by the shaping mechanism.

2. In apparatus for finishing formed glass
articles, the combination of a hollow holder
adapted to receive the formed article and cor-
responding to the exterior shape thereof, and

a finishing-tool corresponding to the contour

of the interior of the formed article, the tool
and holder cooperating to finish the interior
and exterior of the article.

3. In apparatus for finishing formed glass
articles, the combination of a hollow holder
open at one end to receive and discharge a
formed article and corresponding to the exte-

65 will perform both operations, as transfer | rior shape of the latter, and a finishing-tool

70
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O

adapted to enter the open end of the holder | rotating shaping-tool, and means for rotating

“and corresponding to the interior contour of

the formed article, the tool and holder codp-

“erating to finish the Interior and exterior of |
‘the article. |

4. In apparatus for ﬁmshmg formed olass
articles, the combination of a hollow holder
adapted to receive a formed article and corre-

“sponding in shape to the exterior of the arti-

cle, and a finishing-tool corresponding to the
interior contour of the article and having a

" projection which overhangs and operates on

20
‘rior of the artlcle and adapted to codperate

the edge of the formed article, the finishing-
tool and holder cotperating to finish the inte-

rior and exterior of the art1cle and the edge

thereof.

5. In apparatus for- ﬁmshmﬁ' formed O‘Iass

“articles, the combination of a “hollow holder |

conforming to the shape of the exterior of the
article, a finishing-tool operative on the inte-

with the holder for finishing the interior and
exterior thereof, heating means, and means

for projecting the artlcle from the holder .

while being heated. -
- 6. Grlass-hmshmﬂ' apparatus comprlsmﬁ‘ a

‘carrler, a hollow ware - holder thereon con-
‘forming to the shape of the exterior of the
ware, a shamncr-tool operativeon theinterior
30

of the ware, ware-heating means in advance
of the shapmg-tool, and ware raising and low-

- ering mechanism operating to elevate the ware

35

~within the holder while passsm@r the heatmo*
means.

7. Glass-finishing apparatus comprlsmg a

carrier, a vertically-movable ware-holder ro-

tatwely mounted on the carrier, ware-shap-

ing means, ware- heatmﬂ' means above the.car-

~riler and in advance of the shaping means,

40

3 15_9”.

‘means for rotating the holder for the heatmg |
and shaping operations, and mechanism for

‘moving the. holder VGI‘th&HY wh1le the same.
| 1s rotating. | | -

8. Glass- fmshmg apparatus compmsmcr

ware-transferring mechanism, heating means,
~a’'shaping means, a carrier movable. past the
- transfer mechanism heating means and shap-
 ing means successively, a ware-holder rotata- |
blV mounted on the carrier. and holder- rotat-*
ing mechanism operative whlle the holder 1.

.~ passing the heating meansand shapmg means.

55

9. In glasa-ﬁmshmw apparatus, a hollow re-

- ciprocating and rotating the latter.

11. Glass-finishing apparatus comprlsinda

~ horizontally - rotatable ware - holder, ware-
'65 heatmg means, a Vertmally 1‘6(}1[)1‘00&1:-1110' and |

“the holder at different speeds for the heating

and shaping operations. o
12. (xlass-finishing apparatus comprising a

| carrier, a series of vertically-movable ware-
supports on the carrier, support-elevating:

means, ashaping-tool, and ware- -heating means
to which the ware is presented while elevated

“before reaching the shaping-tool.

13. (xlass—ﬁmshmg apparatus comprising a
rotatable ware-carrier, acircular series of ver-
tically-movable ware-supports on the carrier,
a cam around which the supports are adapted
to be moved by the carrier, support-lifting
means in engagement with the cam, and ﬁn-
1shing mechamsm |

14. (Glass-finishing apparatua comprlsmfr 3]
rotatable ware-carrier, a circularseriesof ver-

‘tically-movable ware-supports on the carrier,

support—hftmcr levers rotatable with the car-
rier, a cam which the levers are'adapted to
engage for actuating the same, and ware-fin-
1&,h1110° means.

15. Glass-ﬁmshmcr apparatus compmsmg a
rotatable ware -carrier, a circular series of
ware-supports revolublv mounted on the car-
rier, support-rotating mechanism common to

all of the supports, and ware-finishing means..

16. (Jrlass-ﬁmshlnﬂ' apparatus, comprising a
rotatable carrier, a c:1rcular series of ware-

" holders rotatably mounted on the carrier, a
ﬂ*ear-wheel concentric with the carrier, gear-

ing operatively connecting all of the holders
with said wear—wheel and ﬁmshmo* mechan-

ism.
17. Glass-finishing apparatus CompI‘ISIHO‘ a,

rotatable carrier, a mrcular series of verti-
| eally - movable

“ware - supports revolubly
mounted on the carrier, a gear-wheel concen-
tric with the carrier, gearing interposed be-
tween each of said supports and said gear-

wheel, a cam around which the supports are
| moved by the carrier, support-lifting means
.actuated by sald cam, and ware- ﬁmshmo’ mech—- N
anism.

18. Gr]ass-ﬁmshmﬁ' apparatus compnsmo* )

ware-carrier, ware- ﬁmshmcr means, and auto-
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matlcally—-operatmw finished - ware -transfer-

ring mechanism which thecarrier passes after
leaving the finishing means, the transfer mech-
anlisim belng constructed and arrancred to re-

. | move the finished ware from the carrier.
‘ceiver adapted to-rotate on a vertical axis, a.|

hollow-ware holder removably fitting within
and] rotatable w1th the recewer and a shapmcr— *

_ too | . . : |
10, (]laSS-ﬁI]lShlﬂﬂ' apparatus comprlsmg a
horlaontally-movable ware-carrier, a verti-
cally reciprocating and rotating shapmcr—tool |
and actuating means common to the carrier.
. and tool for moving the former and for re-

19. Glass—-ﬁmshmﬂ' apparatus comprlsmﬂ' a

‘ware- carrier, ware - finishing means, and an
_? automatlcally operatmg ware - transferrlnﬁ'
mechanism codperating with the carrier and =
constructed and arranged to move tlle ware to

.and from the latter. _' | -
- -20. Ware-finishing apparatus COmpI‘ISIDG‘ a
| rotatable ware-carrier havinga circular series

of ware-stations, ware - heatmﬂ' means and

el
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ware-shaping mechanism to Whlch the several

‘ware-stations of the carrier are successively =~
prebented and ware-transferring mechanism.,
21 Glass—hmshmﬂ“ apparatus COIIIpI‘lSlDﬁ‘ a T
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carrier having depressed ware-stations, ware-
supports movable vertically in said stations,
ware - heating means, ware - shaping mechan-
1sm, means for raising the supports after pass-
ing the shaping mechanism for the purpose of
elevating the ware, and ware - transferring
mechanism.

22. (rlass-finishing apparatus comprising a
carrier having depressed ware-stations, verti-
tically-movable ware-supportsin said stations,
ware - heating means, ware - shaping mechan-
1sm, means for raising the supports before and
after passing the shaping mechanism, and
ware-transferring mechanism.

23 The combination of two horizontally-

separated ware-holding positions or stations,
finishing mechanism which includes one of
‘sald stations, and vertically and horizontally

movable ware-transfer mechanism construct-
ed and arranged to lift ware from one position
or station and move it horizontally toand lower
1t at the other position or station.

- 24. Thecombinationof glass-finishing mech-

“anism having a ware-support, an unfinished-

~support of the
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ware-delivery station,and ware-transfer mech-
anism constructed and arranged to transfer
the unfinished ware from said station to the
1nishing mechanism. '

25. Thecombination of glass-finishingmech-

anism, an unfinished-ware-delivery station at

one side of the finishing mechanism, and ver-
tically and horizontally movable transfer
mechanism constructed and arranged to lift

the unfinished ware from said delivery-station

and transfer the same to the finishing mech-
anism. |

26. Thecombination of glass-finishing mech-
anism, a finished-ware-receiving station apart
from the finishing mechanism, and transfer
mechanism constructed and arranged to lift
the ware from the finishine mechanism and
transfer the same to the finished-ware station.

27. The combination of finishing mechan-

iIsm having an intermittently-movable ware-

‘support, a ware-delivering station, and inter- -

mittently-movable ware-transfer mechanism
constructed and arranged to transfer the ware

from the delivery-station to the ware-support,

the movement of the transfer mechanism al-
ternating with the movement of said holder.

28. The combination of finishing mechan-
1Ism having an intermittently-movable ware-
support, a receiving -station, and intermit-
tently-movable ware-transfer mechanism con-
structed and arranged to transfer the ware
from the ware-support to the receiving-sta-
tlon, the movement of the transfer mechan-
1sm alternating with the movement of the
ware-support. - ”

29. The combination of finishing mechan-
1sm having a ware-support, a ware-delivering
station, a ware-receiving station. and ware-
transferring mechanism interposed between
the support and said stations and constructed
and arranged to transfer ware from the de-
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livery-station to said support and to transfer
the ware from the support to the receiving-
station.

30. The combination of finishing mechan-
Ism having a ware-carrier, a ware-delivering
station, a ware-receiving station, and rotata-
ble transfer mechanism positioned between
the finishing mechanism and said stations, said
mechanism having four outwardly-projecting
ware-supports adapted to turn above the car-
rier and said stations. |

31. The combination of finishine mechan-
1sm having a ware-support, a ware-station ad-
jacent said support, and vertically and hori-
zontally-movable ware - grasping mechanism
adapted to grasp the ware and move the same
between the support and said station.

32. The combination of finishing mechan-
1sm having a ware-support, ware delivering
and receiving stations, and transfer mechan-
1sm rotatable between the finishing mechan-
1sm and said stations, the transfer mechanism
having outwardly - projecting automatically-
operating ware-grasping devices adapted to
move the ware between the support and said
stations.

33. The combination of finishing mechan-
iIsm having a ware-support, ware delivering
and recelving stations, and vertically-movable
and horizontally - rotatable transfer mechan-
1sm adapted to overhang the support and said
stations, said transfer mechanism having au-
omatically-operating ware- grasping devices
adapted to move the ware between the support
and saild stations.

34. The combination of finishing mechan-

ism having a ware-support, ware delivering
and receiving stations, and vertically-movable
and horizontally - rotatable transfer mechan-
1sm overhanging the finishing mechanism and
sald stations, the transfer mechanism having
projecting ware - grasping tongs adapted to
grasp the ware and move it between the sup-
port and sald station, and means for operat-
ing said tongs.
- 35. The combination of ware- finishing
mechanism which includes a carrier having
ware-stations, ware delivering and receiving
stations adjacent the carrier, and rotatable
transfer mechanism having four outwardly-
projecting . ware - sustaining devices movable
over all of said stations, and operating means
for said devices constructed and arranged to
cause the diametrically opposite devices to
sustain the ware and the other diametrically
opposite devices to release the ware.

36. The combination of ware - finishing
mechanism which includes a carrier having
ware-stations, ware delivering and receiving
stations adjacent the carrier. and rotatable
transfer mechanism having outwardly - pro-
Jecting ware-sustaining devices movable over
all of said stations, and operating means for
sald devices whereby two of said devices si-
multaneously engage articles on the carrier
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and the delivery-table and  two other of said |
devices release ware on the carrier and at the

sald receiving-station, and vice versa.

37. The combination of finishing mechan-

1sm having a ware-support, ware delivering

-and receiving stations. adjacent the support,

~and transferring mechanism having ware-

[O

grasping devices adapted to move over the

support and said stations, means for causing
two of said devices to simultaneously grasp

ware on the support and at one of said sta-

tions, and operating means for the transfer

mechanism constructed and arranged to ele-

vate, turn, and lower the transfer mechanism

while thus grasping the ware. .~ '
38. The combination of a ware-support,

ware delivering and receiving stations, trans-
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fer mechanism having outwardly-projecting
devices adapted to overhang the support and
said stations,each of said devices being adapted
to close and open for the purpose of grasping
and releasing the ware, operating means
adapted to cause two of said devices to grasp
ware on the support and one of said stations,

and means for elevating, turning, and lower-

ing the transfer mechanism while the ware is
thus held, = o .

39. The combination of ware-finishing
mechanism, and vertically and horizontally
movable ware-transferring mechanism adapt-
ed to move the ware with relation to the fin-
1shing mechanism. o

40. The combination of finishing mechan-

‘ism having depressed ware-holding stations,
and vertically and horizontally movable ware--

transferring mechanism adapted to move the
ware vertically and horizontally with relation
to the finishine mechanism. .
41. Thecombination of separated ware-sta-
tions, finishing mechanism which includes one
of sald stations,transfer mechanismradapted to
turn on a vertical axis, the transfer mech-
anism having projecting ware-sustaining de-
vices adapted to move the ware from one sta-
tion to another, and meauns for raising and
lowering the transfer mechanism. '-
42. T'he combination of ware-stations, fin-
ishing mechanism which includes one of said
stations, transfer mechanism having out-
wardly - projecting ware - clasping devices
adapted to close and open for engaging and

disengaging the ware, operating means for

moving the supports vertically and horizon-
tally with relation to the stations, and means
operating to open and close the ware-clamp-

ing devices while the latter are in lowered po-
sition. I

43. The combination with ware - finishing
mechanism, of ware-transferring mechanism
comprising a movable support, ware-clasping
devices carried. by and projecting from the

support, and operating means for said devices. -

44. The combination with ware - finishing

mechanism, of ware-transferring mechanism

lowered position.

‘comprising a movable support, ware-grasping
tongs carried by and movable with the sup-

port, and means operating to engage and dis-
engage the tongs from the ware.

45. The combination with ware - finishing
‘mechanism, of ware-transferring mechanism

comprising a movable support, and ware-
grasping devices carried by and projecting

7
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from the support, each of said devices con-
sisting of codperating spring-arms adapted

normally to spring toward each other for
grasping the ware, and means for springing
the said arms apart for releasing the ware.
46. The combination of ware-finishing mech-
anism, a carrier therefor having depressed
ware-stations, vertically -movable ware-sus-
taining bottoms for said stations, and ware-
transterring mechanism. - |
- 47. The combination of finishing mechan-
ism, a horizontally - movable ware - carrier
therefor, transfer mechanism, means for mov-
ing the transfer mechanism horizontally si-
multaneously with the movement of the car-
rier, and mechanism for moving the transfer

‘mechanism vertically while the carrier is at
rest. -

48. The combination of ware-finishing mech-
anism, a carrier therefor, transfer mechanism,
actuating mechanism for imparting intermit-
tent horizontal movement to the carrier and
transfer mechanism simultaneously,and means
for raising and lowering the transfer mech-
anism while the carrier is at rest. -

49. The combination of ware - finishing
mechanism, a carrier therefor, transfer mech-
anism including a plurality of outwardly-pro-
jecting ware-gripping devices adapted to close

and open forengaging and releasing the ware,

mechanism for imparting intermittent move-

ment simultaneously to the carrier and trans-.

fer mechanism in a horizontal direction, means

for moving the transfer mechanism vertically -

while the carrier is at rest, and means opera-
tive when the transfer mechanism is in low-
ered position for. closing certain of said ware-
gripping devices and for opening other of
said devices. . |

50. The combination of finishing mechan-
1sm, a horizontally - rotatable ware - carrier
therefor, a horizontally - rotatable transfer
mechanism having radially-projectine ware-
gripping devices movable over the carrier
and adapted to close and open for engaging
and disengaging the ware, means for inter-
mittently and simultaneously rotating the car-
rier and transfer mechanism. means for rais-
ing and lowering the transfer mechanism

whilethe carrier is at rest, and means for clos-

ing and opening the ware-gripping devices of
the transfer mechanism while the latter is in

i

51. The combination of ware - finishing

mechanism, a carrier therefor having ware-

receiving depressions, ware-supports movable
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vertically in the carrier depressions, and
transfer mechanism constructed and arranged
to deposﬂ; ware on sald supports while they
are 1n raised position.

-52. The combination of ware - finishing
mechamqm, a carrler therefor having ware-
receiving depressmm ware-supports movable
vertmally in the ecarrier depressions, and
transter mechanism constructed and arranged
to engage and remove ware from said sup-
ports “while they are in raised posﬂnon

53. The combination of ware - finishing

i

mechanism, a carrier therefor having ware-
receiving depressions, ware-supports movable
vertically in the carrier depressions, transfer
mechanism having a plurality of ware-carry-
Ing devices, and operating means for the car-
rying devices constructed and arranged to re-
lease an article positioned over one of said

805,876

supports and to simultaneously engage an ar-
ticle positioned on another support.

54. The combination of ware - finishing
mechanism, a carrier therefor having ware-
receiving depressions, ware-supports movable
vertically in the depressions, a series of hori-
zontally-rotatable ware-gripping devices mov-
able over the depressions,and operatine means
for said devices constructed and arranged to
release an article positioned over one of said
supports and to engage for subsequent re-
moval an article on another of said supports.

In testimony whereof I afix my signaturein
presence of two witnesses.

FRANK O’NEILL.

Witnesses:
Epwarp F. Stoax,
HexrY WIESHMANN.
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