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To all whom 2t may coneern.:
Be 1t Tnown that I. Criianne

LIV S

Tilino1s, have 1nv mmd certaln new flnd use-
ful Impmu‘-nmntq in Glass-FForming Ma-
chinery, of which the following is a Spemﬁ—
cation,

My invention relates to improvements in
olass forming machinery. and more par-

twularl‘; to automatic machines for forming

the ends of tubular 0'11“; stlmtures ol

blanks. _

In the manufacture of many flrhcles of
olass-ware it is necessary to forns dnpllt‘?’w
heads or projecting collars upon opposite

encls of glass tnhem or blanks, and in the |

machines hervetofore provided for that pui-
pose 1t has beem customary to operate upon
one-eud of the tubulav strictures at a time,

running the batchh of blanks through the

wachine to formn one end of each blank and
t]wn repeating the upemtlrm with respect
to the opposite ends of the blanks.

Onc of the salient objects of my inv ention
18 {o provide a machine which will operate

‘upon opposite ends of the hlank to form

both ends of the blank simultancously.
A further object of my imvention 18 to
provide a machine of nmlel"lllv improved

character which is mmple in construction,
easy of manufacture and eflicient and reli-

able 1in operation. .

In the accompanying drawings: Iﬂmue 1
18 a plan view of a machine emhodwnu my
invention; Fip. 2 1s a side elevation Lhereof
from the rear or delh ery end; Fig. 3 1s a

section on line 3—3 of I“lﬂ' 9. I‘}ﬂ' 4 1s an

enlarged detail of a cam-operating construe-
tion I*w 5 1s an enlarged c,e('tmlml detail,
on line 5—5 of g 1 g, 6 i1s an en-

larged perspective detail, of one member of

]"m tube carriage; Fig. 7 is a plan view of a
fracment of the tool . carriage and appurte-
nant part. Figs 8 and 9 are details of the
roller constructions of the tube carriage;

Figs. 10 and 11 ave sectional views of a tubu-

lay blank and beaded tube.
In the drawings 15 indicates a bed, or
frame plate, horizontally disposed and sup-

ported at a suitable elevation upon legs 16,

said bed having secured to its under su:le

'vertlcally ad]ustable shaft ‘hangers 17, in
-which 1s supported the lungltudmal power
shaft 18, at one end pro;ectmg beyond the |

1SS, I
a citizen of the Tnited Haiem ]‘oslduw af |
(“‘hwago 1n the county of Cook and Stﬂte of |

frame and pr ovided with su1tﬂble means
(not shown) for the application of power
The shaft 18 carries mechanism

thereto.

for imparting movement in timed relation

| omlh"

to the movable operating parts above the
bed 13, such movable parts consisting gen-

ranged in a cycle of movement to extract a
blank from a suitable feed incline, to ele-

vate the blank to the operating field and ¢
there hold it 1n a roller cradle in which the

blank may be rolled er rotated about its

own axis In suc(,esswehr IBV&I‘%EC] directions

and then to deposit it in a delivery way; an

oscillating mechanism for so reversely rotat-

mg the b]ml{ while subjected to heat ap-

phed to the ends of the blank, and (Tpo—
sitely acting forming means timed to form

the ends of the: bhnl{ after the blank: has

been duly heated. .

An important feature of the maohme lies
in the provision of an oscillating siructure
for rolling the ttube while it is in “the heated
nrea
with making practical the simultaneous
forming: of both ends of the blanks.

Tt will be apparent that the tube blanks

to be evenly formed on oppoesite ends must
be centrally positioned when the pressure

blank, so that the forming devices

devices act against the heated ends of the

will act
equﬂllv at both ends of the blank. Tt will
qlso be apparent that where a glass tube is

of a vertically movable carriage ar-

for such construction has much to do
80
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cradled as 1 rollers, to be 10t.;1tLd or rolled
-be' the engagement therewith of an arcusate

1}*“11*[ II"I‘ILII] o contact with the glass between

the ends of the blank, the sllghtest mequah-— | -

ties of the glass or in the set of the :>llers
or the arcuate member will cause the blank

to ereep endwise or .nm]l‘v n its carriage

in one direction or the other during uni-
directional rotation of the blank, so that if
after the unidirectional rolling mm*ement of

the blank under the mfluence of heat at both

tion may be imparted to the blank to rotate
it first in one direction and then in the other
50 that howevar it may creep on its initial.

ends, opposite and equally movable pressure

membexs contact with the ends to form them

| _into beads one end will*be beaded much
deeper or wﬂ:h a much larger collar than the -
By the use

other end, in many instances.
of an oscﬂla,tmg blank-mover, however, mo-

rotation it is brought back to original posi- -
tmn upon the reverse mtatmn and the pres-
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sure head may be caused to. act when the.

blank 1 1a approximately the position which
it occupted when the blank rotating means
cominenced to operate thereon, tlmreby mak-

-5 1ng the accurate positioning Gi the blanks 1n

the machine dependent only upon accuracy

of the guides and not upon precise regu-

larity of contour in the blank and the con-

~tour and setting of the mechanism by which
16 rotation is effected and permitted.

In the construction shown, 20 indicates 1n
gencral the adjustable feed mclme, prefer-
ably comprising bottom strips 21, 21, down-
wardly inclined from front to rear and se-

15 cured to a bracket 22 nmunted upon the
table 15, said strips 21 carrying cross bolts

23, 23, near their opposite ends, for the sup-

port of intervening bottom Htl"lpS 24 and
side plates 25, the latter being laterally ad-
on Justable upon thL threaded extremities of the

bolts 23, and secured by suitable nuts 26..

rhese sides are accurately adjusted to re-
celve blanks of the desired length. The side
plates 25 are deep enough vertically to af-

‘25 tord an ample reservoir, and may have at-

tached thereto braces o7 carr ving vertically
~disposed spreading plates 28 the bottom
edges of which paraliel the bottom 21, for
a distance from their rear ends and are

30 curved upward toward their front ends so

as to spread blanks in a single layer in the
passage 29, through which the blanks must
pass one at a time. At their lower extremi-
ties the raiis 21 are provided with stop posts
35 30 beyond wnich a blank may not mll, sald
stops 30 being preferably rearwardly in-
~clined and hwmfr their top surfaces beveled
as shown in Big. 73, |
The lower end of the feed strm ture 1g be-
40 low and in front of the point to which a
blank must be brought to be formed, and
from which the blanik when formed is de-
livered to the delivery chute. Thus the de-

hivery chute, Tenemlly indicated at 31, may

45 comprise simply ‘a palr of rails 32 inclined
downwardly and rearwardly, suitably con-

nected together.by a tie bar 33 and support-
ed on the bracket 34 from the bed of the
machine, the upper front ends (}i the rails 32
50 t(,rmma,tmfr, as shown in Fig. 3, above and

in-rear of 1110, end of the fged incline 20.

The heating means for softening the ends
of the blank may be of any fsmtfllﬂ{, COTL-

struction and per se forms no part of my
55 present anLﬂtl()Il such heating means being
indicated at 2 5(} as Dunsen gas burmr‘s
adjustably mmmtnd in bmgkﬁ(s 37 and .ar-
ranged to direct their flames against the
b]an]{ ends when ‘a blﬂnk 1S appmpintely

60 positioned.

~ For qelectmg ‘a %mfrlf,, blink for the feed
-- .m{'lme? elevafing 1t, and holding it 1n proper

. position to receive its rotative impulses, I |

provide a carriage, generally indicated at

plete cyeles of oscillation are

‘the sectors 50 during cach rotation of the -
115
“portioned. |

prises parallel levers 41, pivoted adjacent
the rear edge of the table on a bearing
pracket 42, and each provided with an arm

43, extending downward through an ap-

pri}m 1ate aperture 44 in the table 15, for co-
operation with a cam 45 mounted llpﬂll the
power shaft 18. The forward extremity of

each lever 41 is enlarged into an arcuate

head 46 extending above and below the gen-
eral plane ot the arm and termmatmg af, its
upper:end in a finger or point 47. Kach

lever carries rollers 48, preferably four in

number, preierably dl%pDS@d in -couples, 1n
alinement longitudinally of the machine on
opposite sides of the arm and with the
couples dlc;pmed in pairs with their periph-

“eries close together so that the upper, con-

verging arcs “of the several rollers form a
cradle noteh,. the top line of the rollers being
below the level of the pt}lﬁt 47, as best shown
in Kig. 3. The cam 45 is so shaped that in
one ]”){}Hltjml 1t will permif the carriage 40 to
drop to the position shown in Fig. 3, and

shortly thereafter in the rotation of the cam
raites the carriage to bring the cradle notch

between its rollers just above the top of the
delivery incline 31, and then hold the car-
riage in such anltmn during the balance of
the revolution of the cam.

The blank moving means fm:' mmaztuw
reverse rotation to the blank, 1n the emb{}dl—
ment shown, comprises a pair of sectors 30,
adjustably secured by set screws 51 upon 1
rock shaft 52 mounted in bearing csmndald%
53 %ecnmd to the bed of the mauhme sald

<haft having likewise adjustably connected
thereto a crank arm 54 having connection
in turn to a pitman 55, which passes throngh
a suitable aperture 55’ in the plate 15 and
is connccted pivotally to a pimon 56,
mounted helow the bed 15 1n brackets 57 and
is arranged in mesh with a gear 58 upon the
power sha £t 18. In the construction shown
the pinion 56 .is of one half the diameter of
gear 58, so that two complete revolutions are
unp‘uw{l to the pinion during each revolu-

tion of the gear, and conse qlwnth two coni-
1mparted to

power shaft but it may be otherwise pro-
The outer edges of the sectors
are shod with yieldimg matﬂml of good
frictional qualities, such as rubber, the con-
struction shown providing shoes 59 detach-
ably sccured to the ; E‘(‘t{}l‘-u and so adjusted
that when a blank stands in raised position
in the roller eradle the shoes 59 may cn-
gage the upper surface of the blank, be-
tween the rotler couples which support sad
blank.

In longitudinal alinement with the work-
Ing area
each of which in the nresent, mnbmhmvnt
comprizes a plunger 60 shding in socket 61

85 40, thh in. the construcbmn shmm com- | upon the st.mdaid du, and LUHIILLtLd with
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a slide rod 62, bearing in a bracket 63 and |

having mounted thereon, upon a threaded
end projecting beyond such bracket, an ad-

justable head 64 adapted to be secured 1In

any ‘adjusted position as by a set screw 6o.

‘A collar 66 1is adjustably mounted upon

each rod 62 and affords bearing to a spring
68 coiled around the rod and at its other end

abuttmg against the socket 61, said -Spring
tending to force. the sliding

| structure out-
ward, but vieldingly permitting inward

" movement of the plunger until the-inner
“end of the liead 64 strikes the bearing 63.

15

20

This particular construction! 1s adapted to
form a simple bead upon a blank but other
forming devices might replace 1t. |
~ For imparting movement to the sliding
parts I provide at each end of the frame a

guide bracket 69 having therein a vertical

oroove, in which is mounted for vertical re-
ciprocation a slide 70 normally maintained

~ in lewermost position by a spring 71 and

25

30 J .
“gated slot T4, the lower end of the shide co-

having at a suitable point an inwardly fac-
ing cam or incline 72 arranged when the
slide is elevated to engage the head 67 of
the plunger structure or pressurc member
and move it inward in' its guides. The shide
70 passes down through the bed 15 of the

machine and is retained in position 1n its

onide by a bolt 73 taking through an elon:

operating with a cam 75 upon the shaft 18,

 said cam having a single short projection

390

40

arranged when it passes the slide to ele-
vate the latter quickly and very shortly
thereafter to permit the slide to drop again

to normal or.depressed condition. The cams

75 are adjustable upon the shaft 18, being
held thereon by set screws 76.
The several operating parts upon

~ are adjusted for such relation to each other

45

50

55

60

65

that the cam 75 will elevate the slide 70 to

operate the pressure members just as the
gear 58 through its pinion and pitman con-
nections throw the sectors 50 to the for-
wardmost
their oscillation, and the cams 45 are ar-
ranged to permit the arms 43 of the carriage
to drop into their recesses immediately after
the cam 75 releases the slide T0 for descent.

In practice the operation of the machine 1s

as follows, starting from the position shown

in Fig. 3. The feed hopper is filled with
blanks, which may be open-cnded glass tubes,
as shown at @ in Fig. 10. The width of the

Teed hopper is adjusted to just accommo-

date the blanks, which are fed singly.as
shown in Fig. 8, to such position that the

lowermost blank contacts with the stop-30,

and stands above and in front of fingers 47

of the elevating carriage. - As the cnm. 58
| b("‘glllﬂ 1ts. rotation it fUI‘GﬂB‘ thﬁ. carriage u'p_ |

ward, and the point 47 lifts the first-pre-
sented blank up over the stop 30 and over

th‘é shaft

position which they assume 1n

N ?Vhile"

6

against the shees of the sectors, which are

just beginning their rearward movement,

and which aid in carrying the blank over the
delivery chute ends.

the blank in the roller cradle in axial aline-
ment with the plunger heads 60, as indicated
in dotted lines in Fig. 3. Now, as in the
rotation of the large gear H8, two or more
rotations are impartecf to the pinion 56, a
corresponding number of oscillatory cycles

arve effected by the oscillating sector 50. The

vielding edges or shoes 59 of the sectors,
engaging the blank between its ends, and at
points where the blank is firmly supported
by the companion roller couples, rotates the

blank on its longitudinal axis first In one
‘direction and then in the other accordipg to

the direction of movement of the sector, so
imparting a series of reverse rotations to

the blank during the single revolution of

=2

the power shaft and leaving the blank at

‘the end of the cycle of rotation of the power

| "When the carriage 1s;
lifted home, or to its upper position 1t holds

70

75

80

85

shaft in approximately the same position,

“rotatively, that it occupied when first en-

oaged by the sectors. Thus even 1f the
blank is so irregular in contour as to have a
decided tendency to creep in its cradle, 1ts
creepage in one direction under the ‘first
movement of the sector 1s compensated for
npon the reverse movement of the sector and
1]}ti1]“1ﬂte]? the blank is left in the position

80

95

to which it is directed in the machine by the

operation of the guiding feed mechanism.
During the operation of the machine heat 1s

constantly applied to. the ends of each tube

100

as it is presented by the cradle for rotation,

and the machine is timed in its operation to
allow a sufficient period for the blanks to
hecome thoroughly heated at thelr ends to
such a softened condition as to be ready for
forming. As the sector completes its last
forward throw the quiick acting cams 75 on
opposite extremities of the power shaft rise
beneath the slides, forcing the plungers m-
ward so that they strike the opposite ends
of the blank « and form the softened ends

“thereof up into beads & as shown in Fig. 11.

Almost instantly, however, the cams 76 re-

Jease the slides 70 permitting them to drop
so that the springs 68 force outward the

plungers and thereupon the cams 45 come
again to position to permit the frame 40 to
drop to the position shown in Fig. 3. As
the frame drops away from the blank the
latter is left in position at the top ot the
inelined delivery way and.rolls down said
delivery way to be disposed of as desired.
The machine is thus restored to its original
position ready for another cycle of opera-
o . ol DA A

L)

in the art that I

106

110

115

120

125

for purposes of full" disclosure T
have shown in~the drawings an operative.
embodiment of my invention, 1t will be un-. -
the forward extremity of the delivery way, ; ‘derstood by those skilled

130
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do not desire to be limited to the details of

the comstruction shown in the broader as-
pects of my invention, as 1t will be apparent
that many changes mlo'ht be made 1m the
mechanical structure withont departure

from the spirif and scope of my invention.
Hawng described my invention, what 1

claim 1s;
1. In a nmchme of the 'ttharaﬂlier de-
scribed, the combination of positioning

means for a blank, means for heating both
ends of the bl.fml{. means for 11np.:11't11m a
succession of reverse rotary moverments
about - its longitudinal axis to saiwd blank,
and forming means for simyltaneonsly op-
u.atmg on both ends of tlie blank.

. The combination of a roller cradle. for

p051t30111ng a blank, heating means for heat-
Ing the ends of caidl l,}lanlh an oscillating
part for engaging the blanks to impart a
succession oi reverse rotations thereto, and
forming means for sunultaneously operat-
ing on Doth ends of the blank. '

3. In a machine of the character de-
scribed, the combination of a gaged feed in-
cline for blanks, a dehivery incline alining
therewith, with its receiving -end above the
adjacent end of the feed mchm 3]
vertically reversely movable to  receive
blanks from the supply ciuute, elevate them
above the receiving end of the delivery 1n-
cline and deposit them thereon, oscillating
means for imparting reverse 1'0tary move-

-ment to blanks elevated by the carriage,

40

45

extremities of theblank so rotated, and
“means for forming the heated ext lt‘IlllllG‘: S1-
.multmeously _

5. In o machime of thﬁ character def

50

55

60

6b

means for heating opposite extrenities of
the blank while so being rotated, means for

forming the ends of said blanks when heat-
ed, and means for llllpdlhll“ the fune il(}lhll
movemmts to said parts. |

4. In a machine of the ch: lrl“l{it‘l' de-
seribed, means for supporting a blank for

rotary movement in either direct;on, means
SUCCESSIVE Ieverse mmmm to

a. blank so bup]mrted means for heating both

for nmparting

1 l‘ibml the mmblmtmn of a blank J{w(l n-..

for recciving

f‘]l[]b o movable carriage

_bl..-llll-m wurlv from the feul incline md GIL-_-

ating fhe siine, said carriage comprising a
cradle for %nppmtliw a blank for rotation

in either directton, means for imparting suc-

wegive reverse rotation to a blank while so
snipported, means for heating the rotating
hlank at s extremities, At means for
forming the ends of said blunks when
heated. | " | s

6. In a. character  de-

m:achine ot the

seribed, the combination of a bed, a power.

shaft” be]()w sald hedyoand, ahove th{* "hed
blanlk feeding means, delivery means, @ car-

riage ‘movable up and down arranged to re-
celve bianks smgly from the %uppl Jr means, |

carria e

‘means for forming ¢

654,001

transport them to the deliverv means, said
carriage being arranged to support a blank
for rotation about its. axis, oscillating means
for imparting successive rever%u rotation to
a blank positioned in the carviage, means for
heating the extremities of the rotating
blank, and means for forming the end of
said Dblank, the carriage, mcﬂht(}rs and
iormmfr means being Op(‘I‘:ltlY("lV connected

wl‘rh the shaft.
In a machine of the character de-

.%('1'111@(1 the combination of blank feeding

means, a carriage mounted for up and down
movement arran U*ed to receive a single blank
from the feulmfr' means during each move-
ment, and elev: lte it, said carriage providing

means for suppor tmﬂ a single blank for ro-
tation upon Iits axis, means for rotating a
blank in said carriage, means for heating the

end of a blank while SO rotating, and means
for forming the end of said blanl.

S. In a machine of the character de-
seribed, the combination of a bed, a power
shaft below said bed provided with a cam, 2

carriage mounted above the bed for lec:apl'm
ation and provided with a part extending
throngh said bed for engagement with the

cam, means for®supplying blanks to sala
c.::rrhme 1n arr rangement to dehver blanks

@;111#]y thereto, means on tlie carriage fm
supporting a blanlk for rotation, means ior
rotating a blank so sppporied,
heatmw the end of at rotating blank, and
means for for ming saud Leated end.

9. In a machine of the character de-
seribed, t

uwed to present blanks singly at 1ts deliv-
ery md a1 carriage mounted to worlk recip-
mcat]lwlv m a 5111#11; line past said delivery

Qe prmrulvd with means for selecting a

single blank and positioning 1t for rotation

means for

the combination of a feed 1ncline ar-

706

70

80

8BS

90

104

upon its axis, delivery means for receiving -

tlw hlanl 110111 the carriage when the latter

15 depressed,
Whon pmltmmd in the earriage, meaps for
heating {he eund of a mtatmrr biank and
said end. .

10. In a nmf;hme of  the character de-

“seribed, the combination of a bed, a sh: ' be-
1 low the bed, above the bed a feed mclme and

Al delwexy wfw having their adjacent ex-

tremities at different elewrltmna 1 carriage
mounled for vertical dmplacemmt, pmwd—_
ing njeans for selecting blanks singly from
a supiply chute, and o Toller {,I‘ddlt to posl-.

tion tine selected M.;ml{ for rotation upon its
fongitudinal axig, after elevating the blank
ahove the receiving extremity of the delivery
way, an U‘SLI]]:ItlIIU‘ sector for engaging the
blank and. 1mp.1rtm<r thereto 511({%&1% re-

verse rolations, means for he ating the ends,
“wtthe blank, 1}:11'15 movable.-to form the ends
of the bLmka when heated, and means up{ml

means for 10t¢1t1110‘ 2, ‘blank

110
115
120

'1.

1:3

the shaft for operating said moving partsiiny

fsmtdble tlmad relatwn to mcasmn o bhmk ‘lafJ
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10

15

- means for forming_ its end.

20

29

- heating means. o
~18. In a machine of the charhcter de-
scribed, the combination of-a frame, a blank- |

to the delivery way.

for reverse vertical disﬁnlacement traversing

low said supply chute to a point thereabove,

for rotating

seribed, the combination of blank-position-

954,001

to be elevated, rdtﬂ,ted5 formed and delivered
11. In a machine of the character de-
scribed, the combination of a feed incline
providing means for presenting blanks at its
delivery end 1n a si'nfle layer, and havin
stops adjacent its end, a carriage mountec
the end of the supply chute from a point be-
and back in the same line selecting fingers on
said carriage for lifting a blank from the in-
cline over the end stop, and parts on said
carriage forming g cradle wherein the blank
may be-rotated on-a longitudinal axis, means
) a blank so elevated, means
for heating an end of the rotating blank and
12. In a machine of the character de-
ing means, blank-feeding means, blank-
forming means, and means for Imparting a
succession ~of reverse rotary movements

about its longitudinal axis to said blank,
while within the field of operation of the

3

carriage mounted for up-and-down move-
ment; means for feeding single blanks to
said carriage duting each u(fwafd‘movement
and receiving 1t from sal

downward movement, said carriage

tion upon its axis; and means for rotating a
blank in said carriage.
14, In a machine of

i provid-
ing means for supporting the blank for rota--

30 .

carriage on its

35

. | the character de-
seribed, the combination of & blank carriage

mounted for up-and-down movement In a -

‘single line, means for feeding single blanks

ment and recelving _ .. \e CAT-
riage -on their return movement, said car-
ringe providing means for supporting a

to said carriage during each upward move-

blank for rotation upon its axis, means for
imparting reverse rotation to a blank in said
support, means for heating a portion of a

blank while so rotating, means for forming

the heated portion of said blank, and means

for imparting power to said operating parts.

In testimony whereof I hereunto set my
' hand in the presence of two witnesses. '

¥ CHARLES
In the presence of—
~ Geo. T. May, Jr.,
- Mary F. ArLEN.

F. W. SUESS.

40

the blanks from the car-

45
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