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UNITED STATES

PaTENT OFFICE.

FRANK O’NEILL, OF KINGSVILLE, CANADA.

- MACHINE FOR MANUFACTURING GLASSWARE.

. SPECIFICATICN forming part of Letters Patent No. 674,248, dated May 14, 1901.
" ~ Application filed October 27, 1900. serial No, 34,680, (No model.)

To all whom zt MY CONCETIL:
Be it known that I, FRANK O’NEILL a Cciti-

- zen of the United Sta,tes residing at Kmfrs-
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ville, in the county of Esuex vamee of On-
tm*io-, Canada, have invented new and nseful

Improvements in Machines for Manufactur- |

ing Glassware, of Wthh the following is a

| speelﬁcamon

Thisinvention relates to maehmes forman-
ufacturing glagsware; and one object thereof
is to improve, simplify, and render more ef-
fective the operation of the machine patented
to e July 10, 1900, No. 653,523.

A further ob;jecla 1S to plowde improved
mechanism for measuring and delivering the
molten glass to the molds

The mventlon consists in the novel fea-
tures of construction and in the combination

and arrangement of parts hereinafter fully

described and claimed, and illustrated by the
accompanying dla,wmgs in which—

Figure 1 is a front elevation of a portion |
of the machine. Fig. 21ssideelevation show-

ing a portion of the mold-carrier in vertical

section. Ifig. 3 1s a top plan view of the up-

right portlon of the machine. Fig. 4 isade-
t(ul view of a portion of the blowmpe Figs.
5, 6, and 7 are detaill views, on an enlarged

bbale, of the neck- mold—aebuatmg mechcm- |
ism, Fig. 5 being a plan view, Fig..6 a ver-
tical section on line 6 6 of Fig. 5, a,nd Fig.7a
sectional plan view on line 7 7 of Fig. 6.
Kig. 8 is a plan view, partly in secfion and
with portions of the mold - carrier broken

away. Fig. 9is a plan viewof the neck-mold
carrier. F‘w 10 is a vertical cross-sectional
view on lme 10 10 of Fig. 9, together with a
view of a plunger and press- mold. Fig. 11
is a vertical sectional view of a portion of the

mold-carrier, showing a blow-mold, a neck-

mold, and the blowing-head in blowing ad-

justment.” Fig. 12 is a side elevation of the

glass measuring and severing mechanism.
F‘w' 13 is a sectional plan view of the same,
%howmu the measuring-font closed ; and Flg

14 is a simila*r' view with the font open. FIig.

15 is a plan view, on an enlarged scale, of

‘the glass-severing mechanisin, the knives be-
ing shiown closed together in solid lines and
oper: or apart in dotted lines. Fig. 16isa
vertical seetional view of the same with the |

I knives onen. Fig. 17 is a detail view of one
p 8 _

of the knife-shifting latches. |
Referring to the dIELWII](Tb 1 18 the base,

| and 2 the upught pormon of the ma,chme- 55

frame.

3 is the main base- sha,ft 4 the cams on said
shaft, 5 the cross-head, earrymn'deptessm 0,
and 7 the pitmen, connet.,tmn* head 5 and o
cams 4, | 60

8 is the plunger-shaft, 9 the plungers, ar-
ranged radially on the shatt, and 10 the ver-
tma,l side bars depending fIOlIl shaft 8 and
carrying rollers 10’ at their lower ends, which _
operate on cams4 toreciprocate the pluntrers 65

11 is a gear mounted on the vertically-re-
ciprocating plunger-shaft, which when in
raised position engages rack 12, which is re-
ciprocated horizontally by pitman 7. Thus
a partial rotation is imparted to the plunger- 7o
shaft between the up and down strokes there-
of, the movement being sufficient to present
the plungers sueccessively for pressing.

The mold carrier or table 14 i1s rotatably
mounted on post 15, and intermittent motion 75
is imparted thereto for positioning the molds
by arms 16, revoluble on post 15 and carry-

| Ing at its outel end head 17. Movable verti-

cally in the head is the beveled spring-held
lateh 18, which engages one of lugs 19, de- 8o
pending from carrier 14, thus ad_vancing the
latter the required distance-at each forward
oscillation of arm 16. Said arm is oscillated

by rod 20, having at its outer end a swivel
connection 21 with head 17 and at 1ts inner 3j
end pivotally connected to crank 22, secured

to the wrist-pin of pitman 7. The carrier is
held Immovable, with the opemtwe press and

blow molds in proper position, by the anto- __
matic engagement of one of the carrier-lugs go
19 with bhe depresmble latch 23. The latchis
pivotally secured to base 1 and is formed with

a depending arm 24, and movable through

the latter is one end of rod 25, provided with

| stop 25" and carrying spring 26, arranged be- 95

tween arm 24 and the extremwy of the rod.
The opposite end of the rod is pivotally con-
nected at 27 to arm 16. With arm 16 and
rod 25 at the backward limit of their move-
ment, as in Kigs. 2 and §, spring 26 Is inac¢- 100
tive and lateh 23 depressed by its own weight,
with the mold-carrier free to advance., AS
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soon, however, as arm 16 begins to advance | 14 and at its lower end supports plate 55,

rod 25is moved inward slowly, causing spring
26 to contact against lateh -arm 24, thus
slowly raising the latch to position for en-
oaging and holding the carrier for the next
operation, the spring allowing the latch to be
depressed by the advancing lug 19 and caus-
ing the lateh toautomatically engage satd lug.

The press-mmolds 28, which are positioned
successively over base 1 and beneath and in
line with the plungers, are removably secured
by screws 28" in cup-holders 29, fixed to car-
rier 14.

The blow-molds 30 are arranged on carrier
14 in the circle of the [Jl‘f:‘.SS—lllOldS and alter-
nately therewith. Kach mold 30ismadeintwo
parts, united on the inner side by hinge 31.

The nold - sections are dovetailed at their
lower ends to close around the beveled mold-
bottom 32, the latter being removably secured
| concentric part of groove 55" the neck-molds

by serews 33’ in cup-holders 33, fixed to car-
rier 14.

links 36, each link being in two parts united
by a turnbueckle 37, whereby a very exact ad-
justment may be made. The inner ends of
the levers carry pins 38, which depend into
the continuous oblong groove 39 of plate 40.
This plate is secured centrally to the upper
end of shaft 41, journaled vertically in car-
rier 14. At thelower end of said shaftis gear
42, of substantially square outline and 1in-
dented at the corners to form teeth 4.3.

44 is a circular guaide fixed to post 15 be-
neath carrier 14. T'he edges of gear 42 trav-
erse the inner periphery of this guide, hola-
ing the gear against rotation, with Lhe blow-
molds closed. At separated points the guide
14 is toothed at 45 and 46. Teeth 45 when
engaged by the teeth at one of the corners of
vealr 42 impart a quarter-turn thereto, thus
turning plate 40 and spreading levers 34 in

such manner as to open the mold, as seen in

Fig. 8, when the completed article is removed
therefrom. Moving on to teeth 46 another

quarter-turn is imparted to the gear, which
closes the mold, the latter remailning closed
until teeth 45 are reached on the succeeding
revolution of the carrier.

Extending frontward from the upper part
of frame 2 1s bmcket 47, having vertical socket
43, and movable therethro ugh isshatt 49, sup-
ported at its upper end by arm 50. . Shaft 49
extends through an aperture in arm 50 and
carries an adjustable stop 50', which rests on

the top face of the arm, thius maintaining the

shaft and arm in proper relative position.
The inner end of arm 5018 secured to a ver-

tical slide 51, movable in a guideway 51" on

frame 2, whereby the arm is braced laterally
during 1ts vertical reciprocations, Carried

by arm 50 is roller 52, and this roller rides on
the periphery of cam 53, the latter being
mounted onshaltdd, Whl(,h 1srotated in a man-
ner presently to be expla,med

Shaft49hangs suspended over mold-carrier

| lar or three-arm levers 62,
| of each lever are connected by links 63 with

Crossed levers 34 are secured to the
carrier by fulerum-bolt 35 and at their outer -
ends are connected with the mold-sections by

| frietion-spline connection is had.

formed with cam-groove 55. Movable verti-
cally with shaft iQ and revoluble thereon 1s
tubular shaft 56, carrying at its lower end and
just above plate 55 the neck-mold carvier 57,
having its periphery depressed or lowered, as
shown in Figs. 9 and 10,

58 represents the sectional neck rings or
molds, hinged at 59 to the periphery of car-
rier 57. The back of each mold-section has a
projecting arm 60, which extends over the top
of the carrier-periphery and forms a support

| in addition to the hinge.

Fulerumed at 61 to the under side of the

central portion of carrier 57 are the triangu-
Two of the arms

the mold-sections, while the third arm carries

pin 62', which depends into groove 535" of
plate 55. While the said piaos traverse the

are held closed, mld are only opened by the
pins traversing the cam portion of the groove,
as seen in Fig. 9. Each of links 63 1s made
in two parts, united by turnbuckle 63', where-
by accurate adjustment may be had.

The under sides of each neck mold orring
58 is formed with the annular tapering flange
58", which fits groove 28’ in the top of each

75

QO

95

press-mold, insuring a tightand accurate con-

nection, the tapering of the flange and groove
serving to center the neck-mold on the blow-
mold, and flange 58", fitting around the re-
duced and tapered extremity 30° of the blow-
mold, provides for an accurate centering and
union of said parts and without interfering
with the opening of the neck-mold.

65 18 a lever fulcrumed between 1ts ends at
65" to frame 2. The upperend of the leveris
slotted to receive crank-pin 66, projecting
from cam 53. At the lower end of the lever
is a toothed segment 67, which meshes with a
corresponding segment 68, carried by arm 68,
the latter being formed with a vertical bear-
ing portion 69, which is journaled and adapted
to oscillate horizontally in socket 48, Shaft

L 49 moves vertically through bearing 69 of arm

68, being formed with an elowmted keyway
49" to receive key or spline 70 of said arm-
bearing. Key 70 is inclosed 1 a suecession
of bearing-rollers 71, which are held in place
at the bottoin by projection 72 of arm 68 and
at the top by projection 73" of cap-plate 73,
said projections extending into keyway 49,
as shown in Higs. 5, 6, and 7, and being nar-
rower than the same they have no contact
with the shaft, and as the rollers hold the key
or spline from such contact a perfect anti-
+ The con-
nection described causes shatt 49 to oscillate
with arm 68 when the latter is actuated by
lever 65. Depending from arm 68 18 pin 74,
which is adapted to enter successively aper-
tures 74" of plate 64, secured to the upper end
of shaft 56. By this means said shaft is par-
tially rotated, together with the neck-mold
carrier at its lower end, thereby changing the
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positions of thelneck-molds for the successive | also contracted by the pressure of lever 7 9,

operamons as will be presently explained.
Pins 64’ project fromn the periphery of plate
64, one of which moves in guide 2' on frame
2 during the vertical movement of shaft 56
and the neck-mold carrier, thereby holding

‘said parts against horizontal oscillation when

moving Vertlcally as well as When In lowered
posmon

7518 a blast or blow Dl pe carried by arm 76,
which extends laterally from arm 50, the up-
per end of the pipe being adapted 60 receive
a hose (not shown) extending to a supply of
compressed air. The pipe extends loosely
through arm 76, with a coiled spring 77 there-

on mterposed between the arm and stop 75’ on

the pipe. Above the stop is a second coiled
spring 78, and embracing the pipe above this
spring 18 the forked free end of lever 79.
This lever 1s fulerumed between its ends to
bracket 80 and at its rear depending end car-
ries roller 81, which rides on cam 82, the lat-
ter being secured to shatt 83. This shaft is
actuated by shaft 84 through interposed gear-
ing 85, and said shaft is driven by beveled

pinion 85, meshing with gear 86 on the rear

end of shaft 54. Vertical shaft 87 transmits

- power from the base of the machine to shaft

54, having pinion 87’ at its upper end mesh-
ing with gear 36, as shown.

Ar the lawer end of pipe 75 18 t,he valved
blowing-head, which consists of the shell or
body portion 88, fixed to the pipe, and the
base part 89 teleqcc;pm part 83, with stops 90
to limit the movement. Each neck ring or
mold is formed at 1ts top with an annular de-
pression 58', into which the blowing-head sec-
tion 89 fits, ‘thus making a tight ;|01n13 Sec-
tion 88 is formed with a valve-seat 91 to re-
ceive ball-valve 92, and section 89 carries a
spider 92, which lifts and sustains the ball
from its seat when the pipe is depressed for
blowmg, as in Fig. 11. As soon as the pipe
Is raised section 88 moves upward on section
39, restoring the valve to 1ts seat and shutting
off the air.,

The operations of pressing and blowing are
carried on simultaneously in adjacent molds
while mold-carriers 14 and 57 are at rest, the
latter being in its lowermost position, with
adjacent neck-molds 58 closed and resting on
adjacent press and blow molds. With the
molten glassin the press-mold the plunger de-

“scends and presses in the neck-mold the neck

portion of the jar or other article. At the
same time the next adjacent blow- mold is in
position beneath the blowpipe. Spring 77
sustains the blowpipe with the blowing-head
normally clear of the neck-mold. When,
however, the pipe is depressed by lever 79,
which ocecurs simnultaneously with the depres-
sion of the plunger, the blowing-head isin po-
sition on the neck-mold against the pressure
of spring 77 and the parts of the blow ing-head
moving together valve 92 is opened and air
ddmltted for the blowing operation. During
this operation the upper spring 78, which i

holds the pipe depressed with the blowing-
head firmly seated on the neck-mold. After
the article -has been blown cam 82 releases
lever 79, when the blowpipeis free to respond
to the upward pressure of spring 77, thus au-

tomatically closing the valve, as before de-

seribed. At the completionof the concurrent
pressing and blowing operations and before

shafts 49 and 56 beﬂ'm to rise the motion of le-

ver 6 isreversed, teverqmﬂthe motionof arm
68, and shaft49, turning w1th sald arm by rea-
son of the Spline connection, cam-plate 55 is
turned suif

iciently to pass pin 62'into theoffset
55', as seen in Fig. 9, thus opening the neck-
mold 58 away from thearticle in the blow-mold.
Shafts 49 and 56 are then raised by cam 53,
raising with them the neck-mold carrier 57,
whereby the pressed blank 1is lifted by its
neck-mold from the press-mold and the pre-
viously-opened neck-mold is raised from the
blow-mold. The vertical movement of shaft
56 engages plate 64 with pin 74 at one ot aper-
tures 64', and at this juncture the lower end
of lever 65 begins its forward reciprocation,
thus imparting to said plate and to the neck-

75

30

90

mold carrier a quarter of a revolution. Duar-
05

ing this operation the mold-carrier has been
advanced, placing a fresh blow-mold in posi-
tion to receive the previouasly-pressed blank,

which is lowered thereinto. At thesametime

a fresh neck-mold 58 1s lowered to position on

the fresh press-mold beneath the plunger and
the operation of pressing and blowing is re-
peated. As the blow-mold moves forward by
the advance of
opened and the completed article removed.
The mold 1s then closed automatically and
so remains until ready to discharge another
finished article.

carrier 14 it 1s antomatically

100

[OF

A variety of ware may be

produced by conforming the several molds

and plungers to the wmk in hand, as will be

understood.

The mechanism for measuring and deliver-

1ing molten glass to the press-moldsisarranged
- above mold-carrier 14 and in advance of the
Said mechanism is here

pressing-plungers.
shown supported by a bracket 95, secured to

post 15 and having the horizoutal frame por-

tion 96 overhanging the path of the molds.
Hinged to opposite sides of frame 96 are the
sections of the depending and vertically-bi-
furcated measuring font or vessel 98. Hx-
tending from each section of the font is a rod
99, smd rods being provided at their opposite

ends with pins 99’ which play in cam-grooves

100 in the upper dl]d lower faces of dlbk 101.
This disk is mounted on shaft 102, and rota-
tion of said shaft swings the font-sections on

11O

r..[5l

I20

125

their hinges in opposite directions, thus al-
ternately opening and closing the font at the

bottom, as will be understood.
slides 103 are arranged in depressions in the
top of frame 96 on opposite sides of opening
96', which is immediately over the font, and
pivotally mounted at 104 on said slides are

the four-blade knives 105, and above the

Dovetatled
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centerofopening 96’ beforeseveringit.

of the machine.
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knives and secured to pivots 104 are the ex-
tremities of levers 106. These levers cross
each other and are fulerumed at 107, and at

their rear ends carry pins 106', which depend:

into oblong groove 108" of plate 108, the lat-
ter being secured to the upper end ‘of shaft
102. By this means the active knife-blades
are reciprocated across opening 96’ in scis-
sors fashion and sever the glass which has
dropped from a punty into the measuring-
font.

Kach of knives 105 is provided with Sevelal
blades, four being here shown, so that fresh
blades are presented for each cntting opera-
tion, thus preventing overheating. Turning
of the knives on pivots 104 is accomplished
automatically by the depressible stops 109,
arranged in depressions in frame 96 and held
normally raised by springs 111. Baid stops
arein the path of reciprocation of the knives,
and, being beveled, are depressed by the in-
active laterally-projecting blades when the
knives move together for cutting, the stops
rising automatically as soon as the blades
pass thereover. When the knives recede,
stops 109 form abutments, which the knives
can pass only by turning on their pivots, and
thus the knives are given a quarter-turn and
present fresh blades for the next operation.
Stops 110, constructed and arranged like stops
109, are beveled in the direction of rotation
of the knives and are depressed by the knives
when rotating, but serveto prevent the knives
from rotating when passing over stops 109.
The blade edges are notched, as shown, so as
to draw the depending mass of glass to the
Shaft
102 is here shown geared to shaft 112, the
latter being driven by sprocket chain or belt
113, extending from the main drive-shaft 114
If desired, a hopper of suit-
able form (not shown) may be p1“0V1ded for
directing the glass to opening 96°.

In 0p61¢1t.1011 the glass is carried from the
tank or melting-pot on a punty and permitted
to drop into and fill the font 98 and is then
severed by the knives. The font is then
opened automatically, as described, and dis-
charges its contents into the press-mold, then
at rest beneath the font and which 1s about
to pass to the pressing position. The font-
sections are cored at 98’ to permit a circula-
tion of water, which may be supplied in any
suitable manner, (not shown,) thereby main-
taining the font at proper temperatare.

With this mechanism the exact amount of
olass required to form each article may be
detel mined, severed from the remainder, and
effectively rlelwmed to the press- IlilDldS the
operation of the machine being so timed ‘that

each press-mold 1s charged while at rest and

just before taking pObltIOH for the pressing
operation. Thereis considerable variation in
jars and other glass articles as now manufac-
tured,somecontaining more glass than others,

causing thick bottoms, &e With my im-

measured and the ware is of uniform thick-
ness. It will be understood that the size of
font will be determined by the ware being
manufactured and that the font may be va-
ried along with the several molds to meet a
diversity of uses.

Having thus fally deseribed my invention,
what I (,lmm. as new, and desire to secure by
Letters Patent, 18—

1. In a machine of the character desecribed,
the combination of a support, a blowpipe
movable vertically therethrough, astop on the
pipe, a spring interposed hetween the support

and stop, a second spring on the pipe above

the stop, and pipe-depressing mechanism

"adapted to bear on the upper end of said sec-

ond spring.

- 2. In a machine of the echaracter described,
the combination of vertically-movable neck-
molds, a support movable therewith, a blow-
pipe carried by and movable vertically in said
support, a spring for holding the pipe nor-

‘mally raised in the support, and means for

depressing the pipe in the support during the
blowing operation.

3. The combination of a blowpipe and a
blowing-head thereto,said head havingafixed
valve-seat, a ball-valve, and a vertically-mov-
able extremity portion adapted to lift and
sustain the valve from the seat.

4. The combination of a blowpipe and a
blowing-head thereon,said head havinga fixed
valve-seat, a ball-valve, and a vertically-mov-
able extremity portion formed with a spider

adapted to lift and sustain the ball from the

seat.

5. In a machine of the character deseribed,
the combination of frame 2 having a vertical
ouideway, slide 51 movable therein, arm 50
projecting from theslideand supporting shatt
49, and means for vertically reciprocating the
arm.

6. Ina machine of the character described,

‘the combination of a vertically-movable and
and means for

revoluble neck-mold carrier,

holding the carrier against rotation when

-moving vertically.

7. In a'machine of the character deseribed,
the ecombination of vertically-movable shafts
49 and 56, the latter being revoluble on shaft
49, a fixed vertical guide, and projection on
shaft 56 movable in said guide when the shaft

is moving vertically, Wherebv the shaft is

held agmnst rotation.

3. In a machine of the character described,
the combination of vertically-movable shafts
49 and 56, the latter being revoluble on shaft
49, frame 2, guideway 2’ thereon, plate 64 on
shaft 56, and pins 64’ projecting from the
plate and adapted to move successively in
ounide 2', thereby holding shaft 56 from rotat-
ing while moving vertically.

9. In a machine of the character described,
the combination of bracket 47, arm 63 adapted
to turn horizontally in the bracket and carry-

‘ing an inwardly-projecting key, shaft 49 ex-

pmved mechanism the glass is accurately | tendmcr through and movable vertically in

70
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the arm and formed with a keyway, and roll-
ers interposed between a,d;]acenb faces of the
key and keyway.

10. Ina machineof the character described,
the combination of carrier 57, sectional neck-
molds 58 hinged within the carrier, and pro-
jections 60 on the mold-sectmns extendmﬂ*
over the carrier.

11. Inamachineofthecharacterdescribed,
the combination of carrier 14, actuating-arm
16, vertically-swinging lateh 23, and a longi-

tudinally - yielding connection between the

arm and lateh.

12. Inamachineof thecharacter described,
the combination of carrier 14, actuating-arm
16, latech 23, and rod 25 secured at one end to
arm 16, and at 1ts oppositeend having a YIGI(].-
ing connectlon with the lateh.

13 In a machine of the character described,
the combination of carrier 14, actuatmmarm
16, vertically-swinging lateh 23, rod 25 se-
cured at one end to arm 16 and at its oppo-
site end movable through the lateh, and a

coiled spring confined on.the rod between the

end thereof and the lateh.

14. Inamachineof the characterdescribed,
the combination of movable molds, a measur-
ing-font positioned above the path traveled

- by the molds, molten-glass-cut-off mechan-
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isin immediately above the font, and means
for discharging the contents of the measur-
ing-font into the molds as they are positioned
mu,eesswely thereunder. |

15. Inamachineof the character described,
the combination of movable molds, a two- part
measnring -font positioned a-bove the path
traveled by the molds, molten-glass-cut-oft
mechanism immediately over the font, and
means for opening and closing the font-sec-
tions fordischarging the contents thereof into
the molds as they are positioned successively
thereunder.

16. Inamachineof thecharacter descrlbed
the combination of movable molds, a measur-
ing-font above the path traveled by the molds,
molten- vlass-cut-off mechanism 1mmed1ately
over the font, and mechanism operating to
alternately actuate the cut-off and to dis-
charge the contents of the measuring-font into
the molds

17. Inamachineof the character deser ibed,
the combination of a vertically - bifureated

'1'

tably mounted and adapted to be reciprocated

olass-measuring font, hinges upon which the

sections swing, and mecham%m for opening

and closing the sections.

18. Ina machm e of the character described,
the combination of a vertically - bifurcated
measuring-font, hinges for the font-sections,
and a revoluble cam operatively connected to
the sections for opening and closing them.

19. Inamachineof thecharacter descmbed
the ecombination of a vertically - blfurca,ted
measuring-font, hinges for the font-sections,
a revoluble cam, aml rods connected to the
font-sections and actuated by the cam to open
and close the same.

20. Inamachineof the character described,
the combination of a vertically - bifurcated
measuring-font, rods extending from the font-
sections, reciprocating knives above the font,
the crossed knife-actuating levers, shaft 102,
and cams on the shaft for actuating said rods
and levers. |

21. Inamachine of the character described,
the combination of glass-cutting knives rota-
tably mounted and adapted to bereciprocated
bodily, the knives having a plurality of cut-
ting edges.

22 In a machine of the character described,
the combination of glass-cutting knives rota,-

bodily, the knives having a plurality of cut-

ting edges, and mechanism operating -auto-

matically to turn the knives and presentfresh
cutting edges for each succeeding operation.
23. Inamachineof the character described,

| the combination of a frame, colOperating

knives slidable thereon toward and from each
other, the knives being pivotally mounted
and having a pluarality of cutting edges, de-
pressible beveled stops projecting from the
frame into the path of the knives, the stops
being depressed by the knives during the for-
ward reciprocations of the latter and operat-
ing to turn the knives on the backward reclp
rocation thereof.

In testimony whereof I have hereunto set
my hand in presence of two subs(,rlbmﬂ' wit-
nesses. -

FRANK O’NEILL.

Witnesses:
FE1IHU SCRATCH,
 GEO. W. BURKHART.
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