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' HARRY SEMPLE, OF WILMINGTON, DELAW ARE,

MACHINE FOR BLOWING GLASSWARE.

| 'To' all whom it May concern:

Be it known that I, HARRY St ....;MPLE a citi-

~zen of the United Ste,tee residing at Wllmmg-
ton, in the county of N eweaetle and State of
5 Delawme, haveinvented certain newand use-
- ful Improvements in Machines for Blowing

_Glassware, of whleh the following is a speci-

fication.

In the statement of my invention in ma-

chines for blowing glase articles the following
-"deserl_pmon read in connection with the ac-

' -eompanying drawings, will enable any one

skilled in the art to whlch my invention re-
Jates to understand its nature and to practice

it in the form in which I prefer to employ it;

~but it will be understood that my invention

o ~is not limited to the precise form herein illus-

~ trated and described, as various modifications
- and equivalent ehenﬂ'es may be made and
adapted by the skllled consbructm to

0 carry

- outmy invention.

- My invention embodies certain novel parts

| -':.:f_ and combinations of parts, which will be par-

o _*twularly pointed out in the claims conelud-

: L 25 _

ing this specification, e,nd I wish to state that

in such particulars many of the devices are
not essential to the several features of my in-
vention eepemtely considered. 'This will be
- indicated in the claims, as in any given claim
‘the omission of an element or the omission of
~ reference to the pertleular features of ele-

. ments mentioned is intended to be a formal

3 2 3 5 g

f,f[-’-_;”_"_deelamtlon of the fact that the omitted ele-
.. .. ments or features are not essential to the in-
vention therein covered.

As shown, the machine is organized for

- ---,;I..,:Ié".-lfg;lii-blomnw bobtles but obviously bhe high-pres-
- sure-air device may be employed for blowmw

. ..",.rether glassware.

SRR A
o eente the meehme with its rotetmﬂ* mold-car-
rying beam in side view, one of the molds,
 the mechanism*for rommnﬂ‘ it axially, and the
 blow-valves at ea,ch end of the mold being
“shown in_ section in their nor mal closed posi-
" tions, the tiller- wheel and gearing for rotat-
‘ing the mold-carrying bedm benw removed.
Fw 2 1s-an enlarged sectional view of the
N mold and its ema,lly rotating and blowing
~¢onnections, the coacting Vf‘mlvee for l)lowmﬂ'
. Dbya eudden air-bolt the neck of the bottle
S thmuwh the bettom (}f the mold beingin their

Referr'mw to the drawings, Figure 1 repre-

il

[ .

SPEGIFICATION formmg- part of Letters Patent No. 672,716, dated April 23, 1901.
o | Applleetmn filed September 20,1900, Serial No. 31,070, (No model.)

| elosed or in()perative relation to the mold and

to the high air-pressure source and the plun-
ger-valve in its open position in the neck of
the bottle, which is seen as having been blown
and expanded within the mold, and it will be
understood that in being so blown the mold
will be swung over through a half-cirele to an
upright position on the table, as seen in ele-
vation in Fig. 1. Fig. 3 shows in section the
mold, the coacting valves in operative or open
positions to deliver suddenly into the mold
air under high pressure to form the neck,
which is seen as having been blown in the
charge, and the plunger-valve in its closed
relatlou to the neck of the mold and in posi-
tion to form the blow-hole in the charge pre-
paratory to uncovering the blow- hole to the
alr, such nncovering heing effected by the
positive movement of the plunger-valve, as
seen in Fig. 13. Fig. 41ig an end elevation of
the machine looking from the right of Fig. 1,
showing the rotating mold-carrying beam in
vertical position, one of the air-com pressors
removed, and the independent eccentric-strap
eonneebmne for the pistons of both compress-
ors. Hig.dshows the treadle cluteh-lever for
e ""ectmﬂ' the release of the mold from the heam
to permib the removal of the blown bottle in
g way I shall hereinafter desecribe.
shows in section the rotating mold-carrying
beam, the air-compressors theleon and the
eeeentmc and, by the rotation of the beam,
the p1st01:1 of one compressor is seen at the
limit of its air compressing and displacing
stroke and the piston of the other compressor
at the limit of its air-suction stroke.
is a side view showing the tiller-wheel- and
its gear connection Wlth the shaft 2, on which
the mold beam is fixed. Fig. S shows the ec-
centric and its relation free of the shaft 2

taken on the line x x of Fig. 6. FHig. Qbhows
in top view the pivotally- mounted swinw ta-
bles which form a rest and a stop in t,he op-
eration of arresting the beam to remove the
mold having the blown bottle and supporting
the beam whlle blowing the neck of a bottle
in the other mold. Flfg' 10, Sheet 1, shows
the usual split-clamp ring used forithe split
mold. Fig. 11, Sheet 2, shows the plug-valve
with its solid blow-hole-forming point; and

Fig. 12 shows the tubular mold-seating plug

with lts neck-forming cavity and valve-spaces

Fig. 6
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2

with which the planger-valve coacts. Fig.
13 shows the neck blow-hole uncovered; and
Fig. 14 shows treadle, its stop, and spring for
holdmﬂ‘ 1t in its normal position.

The frame in which the operating parts are

mounted is preferably carried on wheels to

render the machine portable and is composed

~ of side standards 11, connected at their upper

IO

and lower ends.
helghb and in suitable bearings in the stand-
ards is mounted to rovate a hor1z0nta,1 shaft
2, which carries the operating parts. On this

shafb about mediately of its length, is fixed a

beam 3, mediately of its length, emd has suit-
able pmvision whereby the mold parts and

‘blowing devices are mounted and operated at

each end of the beam. To the standard at

one side of the beam is fixed a master bevel-

- gear 4, Fig, 4, so that the shaft and the beain

20

must rota,be ton‘ether and mdependent of the
On the other side of the beam

ma,ster-ﬂ'ea,r
an eccentric d is suitably fixed on the other

“standard, so that the shaft passes through a

25
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Iﬁo

‘ted.

- Fig. 1.
“an inward- -projecting rim or flange 14, upon

slot 6 in the eccentrie; but the latter hab no

connection with the Sha,fb as seen in Figs. 6
and 8.
eccentric are two straps 7 7, Fig. 6, side by

gside, each pwotally eonnected by d rod 8 to

a piston 9. Mounted on the beam atits side,

at or near its end, is a trunk-cylinder 10, and

within which the pistons are rebpeumvely fit-
The piston-rods are of equal length, and
their relation to the fixed eccentric is such
that the rotation of the beam will give equal
strokes to the pistons by reason of the fixed
relation of the eccentric to the shaft. This
fixed relation of the eccentric and the shaft

is such that the eccentric projection is cen-

trallyinline with the plston -rods, which there-

fore are caused to reciprocate as their sepa-

rate straps are rotated on the fixed eceentrie.

Each cylinder has an air-outlet 11, which
connects with the mold,and an mr-mlet valve
12, so that the beam, whmh carries a mold at
each end, carries also an air-compressor at
each end. The preferred arrangement 18 that
the molds shall be on the Bﬂdb of the beam
and the compressors at the side thereof, so as
to form 2 compact relation of the bedm 1ts

molds, the compressors, and their operating

eeeenbmc A convenient construction for
mounting the molds on the ends of the beam
and prowdmw offective means for imparting
to them an axial rotation, while at the same
time they are rotated with the beamn, is best
seen in Fig. 2, wherein ball-bearings are pro-
vided for the a,xml rotation of the molds At
lbb ends the beam terminates in a ring 13, the
axis of which is central with the mold and
which is plefelably bolted to the flanged end

of the beam, 80 that the axisof the ringstands

at I‘l“‘ht d,nﬂ'les to the 11116 of the beam as 1n
At one of its. open sides the ring has

which is fitied, in the angle a,ﬂ*a,m&,t bhe nner
wall of the rmg, a concave ring-seat 15. " At

About mediately of their

Suitably fitted to robate on this fixed

|

.c]alnp 21.
ring-screw 24, which, enﬂ'&qmﬂ" the onter pro-

';]ectmcf end of the cup,bmds the tubular plug, -
12,

672,716 -

terior-wall serew-thread to receive a concave
ring-seat 16, Fig. 2, the concave sides of the
ring-seats bemn' onposwe and contiguous,and
each forms a, mceway-beal ing for a train of
balls,upon which the base-section of the mold
1s mounted to rotate. This base mold-section
consists of a cup-shaped casting 17, having
at one end an external rim or ﬂd,nge 18,

matching the internal rim 14 on which aring

19 is ﬁbted against the outer ‘wall of the said
cup and 1is formed with concave seats match-
ing those of the beam-ring and completing

raceways for the ball-bearings on the beams-

ring and the cup. A ring-serew 20, engaging
the wall of the cup, retains the double con-
cave ring-seat 19 in place upon the flange 18
and the ball- -seating parts, and the cup pre-

sents a level face-support and seating for a
base split-clamp lock 21, wheleby the mold

is caused to rotate upon the beam-ring. The
lower edge of the cup has a cog-gear 22 and
eentra,lly within this cup is ﬁnted a tubula,r
plug 23, which projects beyond the cup and
forms a lock-seating for the mold and for the
- The other end of the cup has a

by its circumferential shonlder 25, Fig.
upon an annualar shoulder-seat 25’ on the in-
ner wall of the cup, Fig. 2. At its mold-seat-
ing end the tubunlar plun' has an oblique cir-
eumferentlal undercut 26, which forms an an-
nular shoulder on a plane with the end of the

cup to receive the split clamp 21, which has a

corresponding oblique part engaging a cir-
cumferential undercut27, formed (1,13 the base

of the mold, whereby the mold is elamped to

and upon the flat end of the tubular plug,

Fig. 2.

Wlthmh the tubular plun' is fitted a tubula,r
stem 28, Fig. 11, which forms a passage for

air in blowmﬂ* the bm;tle a,nd is slidable to

open and to elose such air-passage, a plug-
valve 31 operating at the mold-seating of the
tllbl]l&l stem for controlling the mlet of the

air for blowmﬂ the bottle and also forms the

initial blow - hole in the eharﬂ'e by 2 sohd
pomb 30.
"T'he tubu].:u‘ plug has an annular cavity 29

inits mold-seatmﬂ end, Fig. 12, and the mold-
chamberis contmcted a,t 1138 sednnu‘ end, which

forms a continuation of the pluw-cavmy 29,

“within which the neck of the bottle is blown

Within this cavity the tubular stem-valve
terminates in the solid point 30, having a
length sufficient to pierce the neck for med on
the charge and form a hole therein about an
inch, more or less, as in Fig..3. The hole is
ptefembly made ﬂmmﬂ' to the mouth of the
bottle, so that when the plunger air-tube is

79
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120,

125

withdrawn the hole will be uncovered around

‘the solid point for the passage of the air from

the tubular valve into the hole in the neck in
the operation of blowing the bottle.

At the base of the pmnb 30 the- Sneln 23

forms the valve 31, which I‘BCIDPOC&I’GS in an

| _1133 0the1 open su:le the beam-ring has an in= | annular seat- openmfr 32, Flg 12, joining bhe




55
~ " tube allows the plunger-stem to have a lon-
gitudinal movewment to open and close its

872,716

ieck-forming cavity 29 of the mold-seating
plug, so that when the stem-point is projected
into the neck of the charge, as in Fig. 3, the
valve will close the cavity 29 at the mouth of

the neck, and thereby cut off the air-passage

o ‘thereto while the neck and the blow-hole are

- being formed in the charge.

The valve-seat

- 32opensinto an enlarged part 83 of the plug,

10

into which opens the air-passage 34 of the stem,

which communicates with the air-compressor
and with the mold by the side holes 34", Figs. 11
and 18. The plunger-valve stemn is open at

~ its lower end and projects a sufficient dis-

tance beyond the base-cup 23 for connection
with the air-compressor and with a lever 35,

by which the plunger-valve is actuated. The

. stem of the plunger-valve fits closely the walls

~ .. of theé bore of the cup 23, but is free to slide
- therein, and its outer end terminates in a
- 20

collar by which it is clainped within and be-

tween the screw-couplings 39 41, and it is the

coupling part 39 which forms the connection
for the lever which reciprocates the plunger-

- valve which rotates with the mold, the fric-
tion of the valve-stem in the bore of the tu-
bular plug 23 and stuffing-box being suf-
ficient to cause such rotation or to allow the

~ tubular cup and the mold to be rotated inde-

~ pendently of the air-tube.
. 30

- The extent of the movement of the plug-
valve is limited by the vibration of the lever

- caused by the deflection in the cam-groove,

-~ and as each mold has identical lever connec-

tions the cam-groove actuates both levers as

‘the beam is rotated to cause the valve of one
- mold to be closed and the valve of the other
‘mold to be opened while the molds are stand-

~ing as-in Fig. 1.

BT

‘The air-compressor connection is made by
a rubber tube 36, and in order that such con-
nection will permit of the rotation of the

o plunger-valve 28 with the mold the rubber-
~ tabe connection with the stem of the plunger-
- valve is made by a ball-and-socket joint. As

seen in Figs. 1, 2, and 11, this joint connec-

~tion 1s made by the ball-stem 37, fastened to

- the rubber tube and inclosed in a coupling-
~ - nut 33, which is secrewed on a screw-section
- 39, which has a concave seat 40 and is coupled

o £0
.+ 1ing a seat-joining.

to the plunger-valve by a screw-ring 41, mak-
T'he coupling-nut 38 is

~ hollow and is adjustable to give more or less
- pressure upon the ball-stem. A stuffing-box

42 seals the plunger-valve stem 28 with the
base supporting-plug 23, so that the rubber

- valve and for a limited projection into the

.'.60

neck of the mold and a rotary motion with
the mold. A spring 43 maintains the sealed

contact of the ball-and-socket joint, said
spring being seated in the coupling-nut and

against the ball-stem 37 for pressing the lat-

~ ter against the valve-stem 34 by the coup-

ling 39.

- Referring to Figs. 2, 11, and 12, it must be _
-~ understood that the tubular valve-stem 28, | seated as a stopper in the open end of the

3

the tubular plug 23, and the mold are the
parts which are rotated together upon the
ball-bearings, because they are clamped to-
gether upon the seating-gear cup by the
shoulder 25" and the ring-nut 24, while the tu-
bular stem 37 forms the non-rotating part
which connects with the air-compressor and
affords a free bearing-joint and a free passage
for the air in blowing the article. It is im-
portant tonote that the air-tube, with its blow-
hole-forming plug, does notindependently ro-
tate, neither does the article being blown in-
dependently rotate, because its neck having
been first blown into the cavity of the tubu-
lar plug and into the neck forming part of the
mold which is seated upon and is fixed thereto,
and they are therefore rotatable together as
an entirety and carry the article being blown
with them. This construction allows the
blow-hole-forming plug 30 of the air-tube to
remaln within and rotate with the ball of
glass and the mold until the latter has started
upon its swing movement, after which the
air-tube is withdrawn so as to uncover the

- blow-hole.

The means for opening and closing the
plunger-valve is a cam-groove 44 in the side
of the fixed master-gear 4 and a lever 35, piv-
oted to the end of the mold-bearing beam and
engaging the outer end of the plunger-valve
by a suitable coupling. This lever travels in

| the groove 44 with the rotation of the bean,

so that a deflection 45 in the groove acts to
vibrate the lever, and thereby force the plun-
gor inward and outward to project its solid
inner point into and out of the neek of the
mold for the two purposes of cutting off the
alr and forming the initial blow-hole in the
lump of glass as a preparatory step in blow-
ing the bottle, Figs. 3 to 13. For this pur-
pose the lever has a cluteh connection 39 with
the plunger-valve, whereby it is free to rotate
with the mold. |
T'he neck of the bottle is blown by an air-
boltprojected through the bottom of the mold,
which during such operation stands inverted,
and the provision for effecting this blowing
consists of a pivoted swing - valved device
which is in communication with air under
high compression and is manipulated by the
attendant. This valved device, as shown,
consists of an arm 46, mounted to swing hori-
zontally on a rod 47, secared to the stand-
ard, and a spring-sustained arm 48, pivoted
to the end of the swing-arm, so as to have a
vertical movement on said pivot, and having
a valve and an independent air-supply con-
nection therefor. Thispivoted arm has a tube
44, standing transversely open at both ends,
and atubular valve 50 seated therein, adapted
to close the upper end of the tube 49, which
has communication with the storage-rank 84
above the valve. This tubular valve 50 ter-
minates at its lower end in a conieal forma-
tion 51 and is adapted to be opened by con-
tact-pressure applied to its conical end when
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tubular mold-cap 55, so as to lift the closed
end 52 of the tubular valve from its seaft.
This opening movement of the valve 50 1s

slight and is limited by a shoulder 53, abut-

ting against the lower end of the arm-tube

49, which permits the arm 48 to be held down

under slight pressure to seal its communica-

tion with the mold-tube when applied there-
to. For this purpose the mold is provided

with a stem-valve 54, fitted in a tubular base
55, which is seated and clamped upon the

bottom of the mold, so as to open centrally

into the mold, and within the outer open end
- of which tubular base the tubular conical end
51 of the air-inlet valve 50 is caused to enter
10 effect communication of the air-storage
~ tank 84 with the mold, as in Fig. 3.

mold-valve 54 closes the bottom of the mold

20

tubular base by a spring 56, the tension of

which need only be sufficient to keep the
valve normally closed and is opened by the

pressure of an incoming air-bolt on a perfo-

40

35

rated button 57, fitting the tube on the outer

end of the valve-stem. This tubular base 55

is clamped upon the mold by a split ring 58,

like that shown in Fig. 10, while the meeting
faces of the tubular base 55 and of the mold
are such as to interlock them with a sealed
joint, which secures the base against the in-

ternal air-pressure 111 blowing the bottle, as

in Fig. 2.
The cenneetlon of bhe ewmﬂ'-arm valve 50

w1th the air-storage tank 84: is: made by a
rubber tube 59, eonneeted to a branch 59" of |

the tubular eea_,ting_49 for the valve 50, so

~that the arm 46 can be swung horizontally

into position to be joined with the mold-valve
and then depressed vertically to effect such

~junction by the. open end of the valve 50

40

making contact with the mold-tube 55.
The valve-carrying arm is held normally

“horizontal by a spring 60 on the swing-arm

45
48 1is depressed against the tension of the

<o

55

_,60

05

46 engaging an extension 48’ of the pivoted |

arm 48 between the said pivot and the mount-
ing-rod 47 of the swing-arm, 8o that the arm

spring and raised when released from pres-
sure by sald spring.
- To limit the downward pressmg action of

the spring upon the valve-carrying arm 48 |

and to hold it in position to instantly set its
nozzle or stopper end 51 upon and in commu-

nication with the open end of the mold tubu-

lar cap 55, the inner end of the swing-arm is
pressed by the spring 60 upon a lug 77, fixed
on the swing-arm 46, as in Fig. 1.

To properly set the arm 46 so that its hori-
zontal swing will carry the valve-arm 48 above
and clear the open end of the tubular eap, the
swing-arm 18 provided with a split elamp 78,
by which it may be set higher or lower on the
vertical stem 47 to suit different sizes of molds
79.
downward swing of the mold in which the ar-
ticle is being blown will limit the upward
swing of the other mold in its relation to the

‘a solid .Valve-heed 52, closing the seat.

valve closed by such pressure.
nication of this chamber 90 with the tubular
passage of the valve is by holes 91 at the junec-

This

the plunger-valve.

By this construetion the limiting of the |
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| length of the mold, the table and the swing:-

arm can be relatively set to suit such length

to render it easy to place the pivoted valved

arm in com mumcetlon with the mold tnbuler
cap.

The hlgh preqeure Velve 18 fitted elosely in

the tubular seat, with 1ts upper end forming
The
valve-geat opens into a chamber 90, closed by
the screw-cap,which connects the flexible tube

59 with the storage air-tank,so that air therein
under full pressure is in constant communi-

cation with the valve-chamber and keeps the

tion of the valve-head with the tubular stem,
and the valve is opened by lifting it against
the pressure of the air. in the storage- tank

into and through the tubular valve, thereby

opens the mold-valve and - is projected upon

and drives the charge into the desired shape.
The provision for this high air-pressure—say
about five hundred pounds—not only gives
greater volume, but much greater force than

the provision for blowing the article through
Therefore the degree of

air-compression in the piston-com pressors is

| less than that in the storage-tank and is a
-gradually-increasing air-pressure, but must
‘not have undue force.to blow the charge into
- Moreover, the control ot‘ the
air in both these blowing Operen10ne renders

too-thin walls.

it only necessary to eherge the mold to depress
the high-pressure-airdevice to form a junetion
with the mold-valve and to finish the article
while on its way to the point for removal.

- It is important to note that the mounting
for the swing-arm 46 and the mmounting of the.
mold must be such that the swing movement
of the mold will bring it to a point of rest, with

its axis 1n vertical alinement with the axis of
the high-pressure tubular air-valved connec-

tion, and that the fulerum of the valved le-
ver-arm must be so located as to allow its tu-
‘bular valved part to be depressed in a line co-

incident with the axial line.of the mold.
‘Convenient meansfor effecting the rotation
of theshaft consistsof atiller-wheel 61, mount-

ed on one of the standards carrying a pinion

62, which engages a gear 63 on the end of the

| eeld shaft, whereby bhe mold-carrying beam
is roteted intermittently through an are of
‘half a revolution, at which poswlen it 18
stopped and sea,ted to allow one of the molds
to Dbe filled and the other to be removed for
.the removal of the blown bottie and the re-

placement of the mold in the continuous op-
eration of the machine, as I shall more par-
ticularly hereinafter state.

~The rotation of the mold-carrying beam is

utilized as means for effecting the rotation of
the mold on its axis while the bottle is being
blown, and for this purpose the master-gear

. Velved swing-arm. W hatever, therefore, the | 4 is leosely mounted on the shaft adjacent to
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“and when" so lifted uncovers the Well holes |
and the air from the valve-chamber passes
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‘themold-carrying beam and fixed to the frame
‘80 thai it caunot turn by a hracket 64, fas-

tened to-the gear and to the standard, as in
Fig. 4. HEngaging this master-gear 1s a pin-
ion 65 on the end of a short Shdft 66, moutt-

- ~ed in the end of the beam, so as to btand radi-
Sl -_dll} with the mainshaft, aud has a hevel-pin-
-+~ lon 67, which engages ,the bevel-gear 22 on

the end of the mold-supporting cup, whereby

1in rotating the mold-carrying beam the pinu-

ion 65 carried by it is caused to roll vver the

“fixed master bevel-gear and be rotated there-

by to ‘cause the rotation of the mold during

‘the half-revolution through which its carry-
‘ing-beam is swung, so that the starting of the

swing movement ‘rheteb}* starts the axial ro-

L 1 fL‘rmn of the mold."

T have stated that the .mold-mn ymg hedm

~ has anintermittent rotary motion in the oper-
‘ation of blowing and delivering a blown bot-

~tla, and refer rmﬂ'ho Fig. 1 it will be seen that
. '--the mold at one end m‘:' the beam is in its ro-

~ . tation arrested by a table standing horizon-
SR '_MHy in the path of themold.
. mounted to be swung horizontally on a bear-
~ing screw-stem 69, fixed vertically on the
. “standards, so that when closed their meeting
“faces join, Fig. 9, and form a stop to the ro-
tation of the bea,m and a table on which to
R quppmb the tubular valved base 55 when un-
- c¢lamped and the mold 19 freed thereby to be

This table con-
sists, preferably, of two shelf parts 68, each

) '; o _iuepamted forremoval therefrom to open it to

remove the bottle. These shelf parts are
made adjustable by nuts 70 on the screw-

: . “threaded be&nnw-stems 69 to allow different

g0

" lengths of molds to be worked for different-

',“‘-;mad bottles. :

~to carry one of the molds to the table for the

“The swing-arm “that carries the high- -pres-

911 re air- va,l__ve can be raised or lowered to ac-
- ecommodate different lengths of molds, and as

the rotatine beam travel% the same distance

atall times the handles of the molds will stand

in the same plcu,e 11:1 ﬁ ont of the attendant at

" the table.

. Referringto Fig. 1, the beam has heen swinng

".temoml of the blown article and the other

- mold in position to receive the charge.
- ro.

To
remove the mold, with 1ts blown a,rtlcle the

- split elamp 21 musb be opened by its handles

80-to release its" loekuw‘ connection with the

- neck-forming plug 23 and with the neck-form-

53
- mold from the tubular base 55,
- rests upon the table.

B “the mold the beaw is held down tight on the

o .T_Go
~of the ball and ratchet-clutch connections 72
73, as seen in full lines in Fig. 14,

ing part of- the mold. The split elamp 58 is
also opened by its handles 80 to release the

Whleh trhe]’]
‘While Dhus unlocking

mold by the attendant pressing upon the
treadle, which acts tolock the shaft by means

T'he at-

tendant thenreleasesthe treadle, and thisend
-of the'beam bheing freed from the mold will
rise hyteftmn of the weight of the mold being
charged, earrying the pluﬂ' 23 away from the
. neck of: ‘the bottle, so that the mold can be
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- forward,

table parts.

drawn out sidewise by its handles 82 from be-
tween the tubular base 55, which remains on
the table, and the neck- forming o plug 23, which
remains on the beam. This b@ekward move-
ment of the beam and shaft is limited by the
secrew-top 81, set in the standard, and this
moveinent is only sufficient to free the beam-
plag 23 from the neck of the bottle, the treadle
eff

Fig.14. The mold having been replaced upon

and locked to the tubular base part 55, the

attendant again depresses the treadle, turn-
ing the shaft forward to bring the beam-plug
23 down upon the mold, which having been
locked to the beamn-plug the treadleis released
and isnormally held out of engagement, in the
position shown by dotted lines 1n Fig. 14, with
the shaft-clutch by the spring 90, attached to
the standard and bearing upon the treadle-
arm, foreing it in its normal position against
the stop. The tables are then opened and the
beam rotated to carry the replaced mold to
the position to be charged in the continuous
operation of the m(whme

In the action of the cluteh it will be under-

ecting snch limit, as seen by dotted lines in

5..
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stood that the treadle hangs loose upon the .

beam-shaft, allowmﬂ‘thelatter to rotate freely
that the ratechet 73 is fixed on the
shaft, and that the balls 72 are caused 0 en-
cage the ratchet-teeth and the treadle-sléeve
hub when the treadle is pressed down to turn
its cluteh-sleeve hub in the direction of the
arrow, Fig. 5. In arresting the intermittent
swinging rotation of the mold on the table the
axial rotation of said mold is thereby stopped
and the tubular neck part of the valved base
passes through the hole 83, Fig. 9, formed for
it between the meeting edges of the swing-
Thetreadle in its holding fune-
tion on the beam to allow the mold to be re-
moved therefrom also serves to support the
mold at the other end of the beam against
the downward pressure of the high-pressure
air-lever device upon the mold. It will also
be noted that the molds are arranged t'o stand
in opposite directions and substantially at
richt angles to the beam, so that when one
mold is in inverted position to receive the
charge the other mold will stand upright at
the other end of the beam in position to be
opened for the removal of the blown bottle.

This arrangement is advantageous as afford-
ing a ba,la,uee to the beam, as each end has
idenbieal construction of mold and air-com-
pressor connections and identical gear con-
nections with a. central fixed master - gear,

whereby each mold 1s ¢ mlsed to be 1otcxted on
its axis.

In operation the mold-carrying beam 1is
stopped and maintained in a horizontal posi-
tion for charging one of its molds and remov-
ing fromitsother mold the blown bottle, and,
referring to Fig. 1, it will be seen that the
mold being charged is in an inverted posi-
tion, while the other mold has been carried
over to its table-suipport on the other side of
the machine,withits neck-forming part stand-
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- placed and locked.” This position of the beam |
bringsits cam-grooved actuated lever 85in the

10

672,716 ' - . | o : 3

ing up. In this position the tubular valved | tem'atle projection and retraction of the pis-

bottom part 55 of the inverted mold is re-
moved and a charge of molten glass from a
punty dropped into the open mold upon the
solid point 30 of the plunger-valve 28, asshown
in dotted lines, and the tubular valved partre-

deflected part 45 of the groove 44 so as to lift
and hold the plunger-valve with its solid point

‘atb the limit of its inward movement into the

 plug 23, closing it at the end of the neck-form-

~ Ingeavity,which gives sufficient space around

I5

the plunger-point to form the bottle-neck.
The high-air-pressure valved lever 48 is then

‘swung over the mold and pressed down, bring-

- Ingits nozzle 51 under pressure closely seated
~ as astopper upon the upper opéen end of the

20

tabular base valved part 55, which pressure

causes the lever-valve 50 to be lifted, thereby
opening communication with the high-pres-
sure air-supply or storage-tank 84, the air-

~ bolt from which instantly depresses and opens

the stem-valve 54 and allows the air to be pro-

Jected with a blow into the mold, striking and
driving the molten glass down over the point
30 of the plunger-valve, so as to form.in the

glass an initial blow-hole, at the same time

. forming the neck of the bottle, as in Figs. 3

30

35

40

45

to 13. This is but a moment’s work, and the

valve-lever is then swung to one side and. the

tiller-wheel rotated, carrying the mold over

-and seating it upon the table. "This half-circle

swing brings the empty mold to the position
from which the charged mold started, while

at the starting of this swing movement the
‘plunger-valve 28 is withdrawn by the action
~of the cam-groove 45 upon thelever 35. which
connects the stem of said valve, and thereby

opens the passage to the mold for the entrance

of alr into the initial blow-hole. Itisduring
this half-circle swing of the mold that the

bottle is blown, and the air for this purpose
1s furnished by the air-compressor, the pis-
ton of which is caused by the action of the

fixed eccentric to be forced inward, driving

50

55

60

the air out under a gradually-increased pres-
sure through the rubber tube 36, through the
plunger-valve,into the blow-hole of the charge
of the glass, expanding and forming the bot-

tle around the walls of the mold, as in Fig. 2.

The fixed eccentrie, while thus forcing the
piston into the compressor as the mold is
traveling through the half-circle, is at the
same time and to the same extent withdraw-

- ing the other piston from the other com-

pressor, so that when one mold reaches the

position to receive the glass charge the pis- |

ton of its air-compressor is at the limit of its
outward stroke drawing in air, and the pis-
ton of the other compressor is at the limit of
1ts inward stroke, having forced out the air,
the bottle is blown, and the mold seated upon
the table to be removed from the beam. In

this way the operation is made continuous,
the mold-carrying beam being rotated ver-
tically and the fixed eccentric causing the al-

tons at each revolution of said beam. This
relation of the pistons and their relation to
the fixed eccentric is seeu in Fig. 6, the pro-

Jection of the eccentric to one side of its shaft
being in the line of the piston-rods, and there--

fore. both pistons are at the limit of their
strokes when the beam stands horizontal. In

“this figure is seen how the fixed eccentric has

forced the independent strap of each piston-
rod- to project ome piston and retract the
other, and this result is obtained by having
independent piston connections on one and

the same eccentric.

- It is important to regulate the pressure of

air forced from the compressor to suit differ-
‘ent sizes of bottles, and for this purpose I
‘make provision for adjusting the eccentric

upon the standard, so as to incerease or dimin-
ish the extent of the projection of the eccen-
tric at one side of the shaft. To allow for
this adjustment of the eccentrie, it is secured
to the standard by a bracket 74, as seen in
Figs. 4 and 6, and the adjustment is made
by nutted bolts 75, which pass through arms
in the bracket and through slots 76, standing
horizountal in the eccentric on each side of the
shaft, as in Fig. 8. The eccentric also has a
horizontal slot 6, which permits it to be set

over the shaft 2, which passes through it, and

the eccentric is therefore independent of the
shatt. In setting the eccentric for this pur-
pose it 1s only necessary to loosen the bolts
75 and move the eccentric thereon to either
side of the shaft to give the eccentric more or
less projection on one side thereof.

strokes of the pistons and necessarily an in-

.creased pressare of air will be foreced from
the compressors, and vice versa.

In the blowing operation it is necessary
that the mold should be rotated on its axis to
give aniform thickness to the walls of the

bottle while the mold is beingswuang upward-
and over and down toits seating on the table.
Inthese two movements of the mold the blow-

ing is first in an upward direction into the
neck of the bottle and terminates in a down-
ward direction, and it is these two axial and
Swing movements coacting that gives a uni-
form thickness to the walls of the bottle by
counteracting the tendency of the glass to
gather on one side of the mold from the force
of the swing movement. This swing move-
ment, it will be observed, is rendered com-
paratively slow by the.provision of the tiller-
wheel and its pinion engaging a larger gear on
the shaft, which rotates and carries the mold-

carrying beam, while the rotation of the mold

on its axis is rapid, because the master gear-
wheel drives the small bevel-wheels 65 and
67, the latter of which engages with the gear
22 of the cup on which the mold is clamped
and which is supported by the ball-bearings.
As the intermittent swinging rotation of the

palr of molds is to render the operation econ-
| tinuous in blowing the article in one mold
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. .'whlle the o‘rher is bemn' presented to receive | the point from which the other mold started,
- the charge of glass, such continuous opera-

. tion would ploduce an 1mperfecb article were

it not for the provision for causing the olass

to shape itself with uniform thlckness within

- themold-walls daring its swinging movement
by the axial rotation of the mold “both move-

| - ments being - unmtermpted flOH] start to
~ . finish..

In bhe cooperation of these two move-
ments the starting of the swinging movement

... of the mold dutomat.le&l]y sets in motion its
- axialrotation,while the arrest of the swinging

i ~ movement of the mold automatically causes

.. the stopping of its axial rotation, the swing

oo 15

. the glass to shape itself around the walls of the

ERSEE '_}mold The mold operated in this way causes
- - thearticleto be blown at one and the same op-

movement being comparatively slow t0 allow

eration, in which three forces coact continu-

20

ﬁ_'ouslymthat. 18, a blowing force under a gradu-

;_dlly—mcrea,smg pressure, a centmfuga,l forece
~due to the axial rotation of the mold, and a

s

- swinging movement thereof—each force hav-
.~ ingaseparate and distinet function inthe com-
.pletlon of the article.

Theresultof the gradu-

- ally-increasing pressure of theairisto causeit

- . - tohavea uniform forcein expanding the glass
" as the latter is caused to fill the mold.
© . my process the embodiment in an operation
. i i 30
. the confining of air injected under a gradu-
e .-:ja,lly-m(,reabmﬂ' pressureinto a charge of mol-
-1 ten glass, while at the same time the charge

In

of one step of three forces acting as a unit is

is buhgje(,ted to two continuous simultaneous

S 4o
.. ing.
N =-'_'ball ﬁf alass is the 110 pormnt function of the
e "T’iﬁ()pe:mt.lon of blowmg, rotating, and swinging
- the wmold, and in the art of blowing gldS‘{ I
o 45
~ three forces in their GOOpéra,tmn' funections.
s 1 have stated that the article is blown under

movements, whereby the air is caused to be
o direeted dlld t0 have a central action within
. the charge, whereby that side of the glass
s .;_'.;i,-wa,llwhwh stands toward the direction of the
. swing movement will be prevented from be-
ing blown into a thin wall or away to noth-

The. holdmﬂ* of the air central in the

believe mybelf to be the first to employ these

a gradually -increasing air-pressure, and I

: mean by this that the capacity of the air-

eompressor is first determined, aceording to

the size of the bottle to be blown to give the

o proper volume of air for blowmﬂ' it, a,nd the
~ treating this limited volume of air by com-
- pressing it with a gradually-increasing pres-

_: I'S"S';i
Lo ehpfmds to take it up, the volume of air being

sure,so thatas the pressureincreases the giass

thereby neither increased or diminished. At

the m oment of. Lhe commencementof the over-
~ swing of the mold the piston of its air-com-

6o

pressor commences to force alr into the mold
to blow and expand the olassaround its walls,

and the air-pressure is trmdua,lly increased to
. eause the glass to be uniformly expanded

against the “walls of the rotating mold until

‘the mold is seated upon the table, meanwhile
‘the piston returning by the under swing is

and 1s therefore ready for its blowing fune-
tion in starting the mold in its overswing
movement. In this way the rotation of the

mold-carrying beam is controlled by hand by

turning the tiller-wheel, which at the same
time a,n(] by the same movement controls
the movements of the air-compressing pis-
tons.

[t is important also to note that the air-com-
pressor 18 in perpetual communication with
the tubular plunger-valve and that such com-
munication with the mold is controlled by the
plunger-valve at the point where the neck of
the bottle is formed.

It is also important to note that the opera-
tion of blowing the bottle is commenced while
the mold is in an inverted position and is fin-
ished during a movement in which the mold
18 swung over through an arc of half a circle,
while the empty mold is by the same swing
brought to the position to receive a charge of
glass to repeat the operation.

It is only necessary to give the tiller-wheel
a few turns to etfect the blowing of the bot-
tle during the swing of the mold through half
a revolution, and the mold is delivered with
its blown bottle with an easy SBOp upon a
table.

The sectional mold, its elamps, and the piv-
oted table-forming parts are each provided
with handles, by which they are opened and
closed, as seen in Fig. 1.

In forming the blow-hole in the charge the
importance of such hole lies in being uncov-
ered after being formed for the purpose of
freely admitting the air therein independent
of the plug-valve, which is withdrawn to un-

{ cover theneck and holefor this purpose. This

construction permits the point of the plun-
ger-valve to be made solid instead of being per-
forated, as hitherto used, and in which use the
blow-hole cannot be uncovered as an initial
stepin the blowing and expansion of the glass.

The air-storage tank 84 may be conven-
iently placed near the swing-arm and kept
under high pressure from a pump (not shown)
by a suitable valved connection 85.

While it is important that the valve which
controls the high - pressure -air should be
opened suddenly to admitair in large volume
and under high force todrive the molten glass
solidly into the form of the mold, it is equally
important that the valve which controls the
blowing of the hollow article should be opened
and closed slowly to gradually admit and cut
off the air, because high-air force under sud-
den projection is not suited to blowing glass
into thin walls. For this reason the ends of
the deflected part of the cam-groove are in-
clined to give a gradual vibration to the lever
3o 1n passing from the part of the groove
which holds the valve closed into the part of
the groove which holdsthe valve open, asseen
in Fig. 1. In thiswaytherotationof the beam
causes the plunger-valve of the mold moving

‘being retracted, drawing in air till it reaches | to the position to receive the charge to be
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opened and the plunger-valve of the other | and a tubular plunger-valve at its neck end

&

mold to be opened to effect the blowing of the

article while the mold is under a. compound

movement of being rotated on its axis and
swung to the poswlon at which the mold 1s re-

: .'moved for the removal of the blown article.

Referring to the separate and distinet air-

pressures, and particularly to the importance
~of pmwdmn‘ different pressures for the two
separate blowing operations, it will be seen

that the rota,tlon of the mold-carrying beam
as a means of actuating the air- -COMPTessors

- serves to create the air-pressure at the time

L5

it is needed for blowing the article and by a
graduated increasing pressure, and this grad-
uated pressure is produced as follows: As the

mold starts on its swing after the neck has

~ been blown the plunger valve 1is opened by

- 20

“the action of ¢cam-groove upon the valve-con-
nected arm. The. air then enters the blow-.

hole in the formed neck at a very low pres-

~ sure, because the eccentric will then be work-

25'

ing off the dead-centel part. As the beam
progressesin itsswing the eccentric increases

the speed of the air-compressing piston, and |;

~ therefore increases the pressure forthe blow-

30

35

means for supportmg it, a valved cap for clos- ;
in combination with a beam, a mold on each
‘end thereof arranged to stand in opposite di-
‘rections at right angles thereto, a tubular
valved cap on the bottom end of the mold,
‘means for vertically rotating the mold- eari"y-
‘ing beam, a table arranged to arrest the beam
‘and hold it in horlzonta,l position, an arm
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ing. . The action of the eccentric is such that

the air.for blowing is gradually increased in

pressure, because if the air were let into the
mold from a tank of uniform high pressure
the glass would be splattered or puffed outin
a bhster and the centrifugal action on the
glass due to the axial rotation_of the mold
would be without effect.

I claim—

1. In a glass- blowmo' machine, a mold,

ing the bottom of the mold and a separate
overhanging swing - valved device, having
communication with air under high compres-
sion, and arranged and adapted to be pressed

into COT neetlon or engagement with the said

valved cap whereby to open communication
between the mold and the swing-valved de-

vice, to admit a bolt of air upon the charge
. In the mold.

2. In a glass- blowmg machine and in com-
bination with a beam having a mold at each
end, of a valve controlling the open-neck end
of the mold and a valve controllmﬂ' 1t8 open
bottom end,meansforopening and cloﬂsmﬂ' sald

valves, means for blowing into each valved.
end of the mold,and means Whereby the mold- |

carrying beam is rotated.
3. In a ﬂlass-blowmw maehme a mold, a

valve opening inward atb its bottom end, a fu-

bular plunger-valve for closing the other end
of the mold, means for opening the inward-

opening valve, means for opening the plun-
ger-valve, and means for introducing air into

~the mold under high sudden pressure through

the bottom valve and separately and subse-
quenﬂy introducing air under uniform pres-
sure into the mold through the plunger-val ve
and means for closing both valves.

4, In a ﬂ*l&ss-blowmo' machine, a sectional

mold, a spring-closed valve at its bottom end |

872,716

terminating in a solid point, means for pro-
jecting said plunger-valve into the neck of the

‘mold to close it and to form a blow-hole in the
charge, means for withdrawing said plunger-
valve to open it and to uncover the blow-hole,
means for forcing air toopen thespring-closed
‘valve to form the neck and the blow-hole and
‘means for subsequently and separately forc-
ing air into the mold to form the article, and

‘means whereby the tubulam plunger- Vd,lve 18
opened.. |
9. Ina glass-blowm,tz machine, a mold atu-
‘bular eap closing its bottom end a spring-
closed valveinsaid cap opeumﬂ'mto the mold,

in combination with an arm arranged to over-
‘hang the tubular cap, a valve in said arm
‘having communication with air under high
compression and adapted to be engaged. or
connected with said tubular cap whereby the.
‘arm-valve is opened by such engagement and
‘the cap-valve opened against the tension of
its spring by the force of the aar-bolt into the
‘mold. | |
6. In aglass-blowing machine, a mold a tu-
‘bular eap closmg its bottom. end and a spring-
-closed valve in said cap, in combination with
‘an arm mounted over the tubular cap, a tu-
‘bular valve in said arm having communica-
tion with air under high compression, and ter-
‘minating in a nozzle or stopper adapted to en-

ter the open end of the tubular cap and. by

pressure upon thearm cause the tubular valve
‘to be opened and thereby open communica-.
‘tion of the air under high pressure with the
‘mold. -

7. In'a machine for blowing glassware and

mounted to swing laterally over one of the
molds, and a spring-sustained lever pivoted

on the swing-arm, and having a tubular valve
perpetually in communication with the suap-
ply of air under compression, and  adapted

to be put in communication with the mold
through 1ts valved cap in the way and for the
purpose stated.

8. In a glass-blowing maehme and in com-
blnatmn with a beam ha,vmg a mold standing
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in opposite relation at each end thereof, of a

valve controlling the open neck end of the
mold, a valve controlling its open bottom end,
means for suddenly projecting air into the

valved bottom end of the mold, means for ro-

tating the mold on its-axis during the.rota-
tion of the beam, and means whereby air is
forced into the neck valved end of the mold

during its rotation on 1tS axis and its rotation

with its carrying-beam:.

9. In a glass-blowing machine and in com-
bination with a beam having a mold at each
end standing in opposite directions, means
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for rolating the beam and means for rotating

- the molds during their swing movement with

“the beam, means whereby a bolt of air is pro-
Jected under high pressure into the bottom
- 5 valved opening of the mold, and means where-
. byairundera uniform pressure is forced into

e .'-;':_;-__the open valved neck end of the mold during

LAts eompound movement in the way and for
S :'-the purpose stated.

L 10

' ._j-"__ﬁ-i--bma,tlon with a frame, a shaft mounted there-

.. on, a beam

-10. In a glass—blowmw machine and in ¢otii-

ixed upon said shaft having a

o ..I.:.I:.;'_'--mold al each end sta,udlng in opposite direc-
. .tions, means whereby air under pressure is

R ;._-;‘endb of hhe mold means for rotating the shaftt

foreced in successive steps into the opposite

. withits beam with a comparatively slow mo-
“ .. tion, means for rotating the molds on their

'-;":-'}'.;-fcmls with a comparatively fast motion, and
‘means whereby the bottle is caused to be

- .'I._;._-_-;blown clurmﬂF the compound movement of the

11, In a ﬂ*lass blow 1110' machine, and in com-

- ;",I":I,'ff;,'f-.i'-':.f"'“.-_“blna,‘ulon with a frame, a shaft mounted there-

S R aoh end of the beam standingin 0pp031te di-
Ik j.;..-{rectmncs, trank-eylinders ﬁxed on the beam

on, a beam fixed upon said shaft, a mold at

m alinement, an eccentric fixed on the frame,
Citoiira plsmn for: ec.Leh eylmder ha,vmﬂ* mdepend-

30
fm' rotating: Bhe shfmfb Wlth its’ bea,m and air-

entstrap connection with the ecce ntrle means

-' :.-."5;-I:;.f:,;j'.'if-f;,51‘5gfi;¥<30mpreﬁfsorb upon: and over the eccentric,.a

"+ tubular plunger-valve operating to open and

. toclose the neck of the mold, and means con-

(NI ';_.;;'.;cmn presaors for o gemtlon substantlall y as de-

necting the tubular. plunﬂ'er valve with the

s ] | . | ;:ESGI‘I bed

12. Ina machme for blowmﬂ' qlabswctre and

" incombination with a frame,a » shaft mounted

40
S a'mold .:1,13 each end standing in opposite di-
~.rections, trunk-eylinders fixed on the beam
o 1n almement an.eccentric fixed on the frame,
~a piston for each eylmder having mdepend-
- entstrap connection with the eccentrie, means
- for rotating Lhe sha,fb with its beam and air-
“compressors, a tubular plunger-valve operat-
-Ing to open and to close the neck of the mold,

thereon, a beam fixed upon Smd shaft having

means for I‘(}tdtlllﬂ‘ the molds together w1th

their tubn]am plunﬂ'er valves, a ﬂemble tube

. . counnected to each air-compressor, and a ball-
" and-socket joint connecting the flexible tube

i ‘with said tubular plunger- v.:llve in the way
- and for the purpose stated.

'18. In the machine for blowing glassware

- _.:1,11(1 in (,0111t}111r1,t10n with a fl'm:le a. shaft

mounted thereon,a beam fixed upon said shaft

. havingamoldat each end standingin opposite

mold

TR "_‘duectmnq tmuk-cylmders fixed on the beam
PRI iTe

. a piston for eaeh cylmder having lndepend-
~‘ent strap connection with the eccentrlc
tiller-wheel and gear wnneutmﬂ' the shaft fol
. rotating the bedm a tubular plunfrer -valve
~operating to open and to close the neck of the
‘means for rotating the wolds together

in alinement, an eccentric fixed on the frame,

.'._-wmh thelrtubul.;w plm} er-valves, consisting

672,716
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of the fixed master-gear, a shaft mounted in
alinement. at each end of the beam having a
pinion engaging the fixed master-gear, and a
pinion engaging a pinion on the mold-seating
device, a flexible tube connecting each com-
pressor, with the plunger-valve, and means
for reciprocating the latter.

14. In a machine for blowing glassware,and
incombination with a frame, a shaft mounted

‘thereon, a beam mounted on the shaft having

a mold at each end, trunk-cylinders fixed on
the beam in alinement, an eccentric fixed on
the frame, a piston for each c¢ylinder having
independent conuection with the eccentrie,
means for rotaling the shaft with its beam
and air-compressors upon and over the fixed
eccentric, atubular plunger operating toopen
and close the neck of the mold, a master-
wheel fixed on the frame, pinions mounted on
the beam, arranged to engage the fixed mas-
ter-gear and a pinion on the mold, a cam-
groove on the master-gear, and a lever en-
gaging sald cam-groove and the plunger-valve
for reciprocating it, and means connecting
the compressors and the said plunger-valves
for operation as described. -

15. In aglass-blowing machine, and in com-

bination w1t,h a beam havmtr a mold at each

end, a valved air-inlet at the bottom end of
the mold and means wher eby the mold-carry-

ing beam is rotated, of meauns for intr oducmu‘

alr under high p:essme into the mold valved

inlet, means wherehy the bottle is blown from
the neck end of the mold, and means whereby

the rotation of the mold beam is arrested to
deliver the blown article,
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16. Ina glass-blowing machine and in com-

bination with a beam having a mold at each
end, a valved air-inlet at the bottom end of
the mold, and means whereby the mold-carry-

105

ing bea,m is vertically rotated, of a horizontal

swmfr—valved Q1N overhanwmw the mold and
ha,vmu‘ communication W1Lh alr: umler lun*h |
compression and adapted to be put in com-.

munication with the said mold valved air-in-
let, and a horizontal table whereby the rota-
tion of the beam is arrested and held in po-
sition to deliver the mold containing the
blown bottle for the removal of the latter.
17. In a glass-blowing machine and in com-
bination with a beam having a mold at each
end, of a valve controlling the neck end of
the mold, and a valve controlling its bottom
end, means for blowing into each valved end
of the mold, means whereby the mold-carry-
ing beam is rotated, and a table whereby such
rotation is arrested consisting of hinged-shelf
parts arranged to be ¢losed in the path of the
mold,and to support the same in the way and

for the purpose stated.

18. In a machine for blowing articles of
glassware, a rotating beam, a mold on each
end thereof standing in opposite directions,
a stop to limit the rotation of the beam, in
combination with means actuated by such Ir'o-
tation for blowing the article.

- 19. In a glass- blawmfr machine, a rotating
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in Opposwe directions, a stop to limit the ro-

tation of the beam, a trunk-cylinder at each

end of the beam, a piston for each cylinder,
a fixed eccentric for actuating both pistons,
means for rotating the beam, in combination

- with means for acbuatmg the pistons by such

rotation and means actunated by such beam

- rotation for blowing the article.

IO

I§-
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20. In a glass- blowmcr machme a mold a
rotating support for the same, tubular plun-
ger- valve terminating in a solid finger to op-
erate in the neck end of the same, an air-tube

connected tosaid planger-valve, in combina--

tion with means whereby the latter is caused

to rotate with the mold and to have a recip--
rocating movement in the neck end thereof. |

- 21. Inaglass-blowing machine, and in com-

bination Wlth a ‘JBGEIOHdl mold a rotating
support for the same consisting of a tubular:
‘seating-plug, a cup, a ring-seat and ball-bear-
ings between the inner walls of the latter and
the outer walls of the cup as a mounting

therefor, means for clamping the tubula,r
plug upon the inner walls of the cup and

‘meanswherebythemoldislockedandclamped

_upon the tubular plug a,nd upon the end of

the cup.

220 Ina,glass-blowmgmdchme and111001n-.
bmatlon with a sectional mold, a plug-seat-'
ing support therefor, a cup. and a mounting |
- of ball bearings therefor means for lemp-
" -ing’the tu bular plug upon the inner walls of |

o :Lhe cup, a split clamp for securing the mold

° lar plug, means whereby the tubular plugis

upon the end of the cup and upon the tubu-

.clamped upon ‘the inner walls of the cup, a

; ~ gear upon the other end of the eup, a tubu-
o wa valved plug passing through the tubular

' 40

plug, means for rotating the mold on its axis,

~~and means for blowing the article thmuﬂ*h hhe
o va,lved plug.

- 23. In a machme for blowing ¢ 1&88 and in

' -eombmatlon with a mold and means for blow-

45

ing air, a spring-closed valve within one end
- 'bhereof,a,c(tm actuated valve within the other
- end, ‘and means whereby the spring-closed
~valve is.opened by air-pressure.

24, In a machine for blowing glass articles.
> and in combination with a mold, a valve at

each end thereof, and means for inwardly

~opening the neck blowing valve and means

. for outwardly opening the body blowing

.

_60

valve. | |
25. In a machine for blowing glass articles,

a tubular plunger-valve terminatingin a SOlId |
finger, at the base of which the tubular valve:
opens, and means whereby said finger is au-.

tOIﬂdth&lly projected into and Wlthdr'a,wn'_
from the neck of the mold, a tubularplug hav-

ing a eavity at its upper end corresponding in
| ,form to the mouth end of the bottle, a valve-

- seating 32 below and joining said e&wty and

an annular space 33 below and joining the
valve-seating and into which space the valve

672,716

'beam a mold on each end thereof standing | from the valve-stem mto the plug below theé
valve-finger.,

26. A machme for blowmg glass articles
havingin combination a frame, a sha,ft mount-
ed thel ein, a beam mediately mounted on the
shaft, a aeat at the opposite ends and on the
opposite_ sides of said beam, a mold mounted
on each seat, means carried by the shaft and

by the beam for axially rotating the molds,

70

75

means carried by the frame and by the shaft -

whereby the mold containing the charge is"

caused to have an overhead swing, and means

carried by the beam and by the frame. for
‘blowing the article while the mold is being

both rotated and swung overhead from the

‘point at which the rnold is charged to the po-
sition at which.the blown artlcle is delivered,
the two movements of the mold being mmul

taneous and cobdperdting to prevent 1rregular

thickness in the glass walls.

30

97. In a machine for blowing glass articles

dnd in combination with a frame, a shaft

mounted to rotate therein, a beam ﬁxed on the
‘shaft having a mold at each end, a table-stop
to limit the rotation of the bea,m means for
rotating the beam to deliver the: molds in sue-
‘cession upon the table, and a treadle-cluteh
device mounted on lhe shaft adapted to lock
‘and hold the beam when separated from the
‘mold in the way and for the purpose stated.

00
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- 28, .In a ﬂ'la% blowing machine and in com-

;.bmatmn a fmme a shaft mounnted to rotate =

therein, a beam fixed on the shaft having a =

‘mold at ea,eh end, an air-compressor ﬁxed on

each end of the beam means whereby each

‘eompressor is made to have communication
fw1th its coacting mold, an eccentric fixed on
‘the frame and means fm mdependenbly con-
.:necbmtr each air-compressor with the eccen-
_-tru, for operation. as described. -

- 29. In a glass-blowing machine .md in (,om-'
‘bination, a frame, a bha,ft mounted to rotate -

therein, a beam fixed on the &,hrtft, a mold-and

an air- eompressm for each mold in communi-
-c.-;—Ltwn aund fixed on each end of the beam,
‘means for rotating the Sha,fb and means be-

tween the compressors fur operamnﬂ' them dur-

mﬂ‘ such rotation. ° _ - .
60 In a gla,ss—blowmﬂ* machme and in com-

blﬂdtl(}ﬂ a frame, a shaft mounted to rotate

therein, a pair of molds carried thereby in
almement one at_each side of the shaft, an
air-compressor for each mold also car 11ed by

| the shaft, a piston in alinement for each com-
pressor, a non- rotating eoeentmc straps con-

necting it to the plstons and means connect-

ing the compr essmswwh the moldS for opera-
tion as described. S

31. Ina ﬂ'lass-blowmw machme and in com-

-bmablon a frame, a shaft mounted to rotate
therein, a pair of molds carried by and in

ahnement one on each side of the shaft, an
alr-compressor for each mold also curried by

‘the shaft, a piston for each compressor, anon-

]‘Oi}:ttlnﬂ‘ eccentt i¢, straps connecting it to the

- opens below i lts ﬁnﬂ'er whereby the air pa.sses t plqtons means eonneebmg the compressors
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; ..With the mdlds, and means whereby the ec- |
centric is adjusted to project more or less
~ from one side of the shaft to vary the stroke

~ of the compressor- pistons for the purpose

L -j_-'bmamon_ a frame, a

| stated

32. In a glass-blowing machine and in com-
shaft mounted to rotate

S therein, a pair of’lpolds carried by and in

. alinement one on each side of the shaft, an
air-compressor for each mold also carried by
- the shaft, a pistonfor each compressor, means
.. connecting the compressors and the molds, a
tn0. 0 non- rotamnu‘ eccentriec having a central slot
© . through whleh the shaft passes,a pair of straps
SR S
.. and means for adjusting the ececentric in line

on the eccentric—one connecting each piston,

with the pistons to increase or diminish its
;prmectmn from one side of the shaft, consist-

o020

. ing of a pair of slots.in the eccentric on each
‘side of ‘the central slot, a bracket fixed to the
frame and nutted bolts engaging the pair of
‘slots and the said fixed bracket whereby the
',-je(*centrlc may: be moved over the shaft to in-
“erease or diminish the stroke of the plsbons
_--ffor the purpose stated. |
In a glass-blowing machine and in com-
ﬁ;_-bmatlon a.frame, a shafb mounted to rotate
therein, a beam fixed on the shaft, a mold and
- an air-ecompressor for each mold in commu-
nication with each other and fixed on each
~end of the beam, and a mble consisting of a
part pivotally mf)unbed on each side of the
. frame: arranged and  adapted to be swung
_horizontally in meetmn' relation in the path of
“the mold, whereby to for[n a stop and a seat
A R for the mold in bhe way d:ﬂd for the purpoae

- 33.

34 In a ﬂ*lass blOWlIlﬂ' machme and 1 11:1 GOIN-

. :::"5, 77 % l)umtwn a frame, a sh.-.i,ft mounted to rotate

45
oo cated t:owether to forc,e alr a,lterncmtely into the
el _molds. o

therein, a pair of molds carried by and in

e ;'-_.p.ahnement one on each side of the shaft, an
..+ air-compressor for each mold also carried by
©. 2 theshaft, a piston for each compressor, means
... connecting the compressors with the molds,

and means whereby the pistons are recipro-

' 35. Ina ﬂ'lass-blowmw maehme and in com-

;---_bummon W1Lh a mold, thlﬂﬂ' a valved open-
‘ing in its bottom end an arm monnted to
. swing 1@13@1‘&113, a lever arm having a valve
and pwotally mounted on said swing-arm, to
“have a vertical movement whereby to brmﬂ*
~its valved part into conjunction with the mold
valved part, a storage-tank for air under high
~eompression and means whereby said stor-

' age-tank is in perpetual communication with

' ~the valve of the S(le lever arm for the pur-
- . pose stated. SRR |

86. In a “ldSS-b](}WlllU machme d,nd in (,om-

BR bma,non with a mold hcwmu‘ a valve-opening
- therein, an overhanging lever—a.rm device, a
o valve therem and a storage-tank for air un-
-~ der high pressure in perpemml communica-
tion wwh the arm-valve, the latter carried in
o0 position to be opened by pre_ssuregof the lever-
. -arm upon the valved end of the mold where-

|

i

by the two valves are opened at the same time
to open communication of the mold with the
storage-tank.

37. In a glass-blowing machine and in com-
bination with a mold hcwmﬂ' a valve-opening
therein, an overhanging level‘-arm device, a

tubular valve seated in the chamber in the

latter, open at its lower end, a storage-tank
for air under high compression in perpetual
communication with said valve-chamber, and
means whereby the lever-arm is carried to
allow its tubular valve to be put by pressure
in communication with the mold and with the
storage-tank. |
- 38. In a glass-blowing machine and in com-
bination, with a mold, means for rotating it
on its axis, a tubular plunger-valve rotatable
with said mold operating to open and to close
its neck-forming end, means for reciprocat-
ing said plunger-valve, an alr-compressor, a
flexible tube connecting the tubular valve
and the air-compressor, and.-a spring-sus-
tained tubular joint-forming stem connecting
by sealed joint the tubular valve-stem and
the flexible tube, whereby to maintaln c¢om-
munication of the rotating plunger-valve with
its non-rotating air-compressor connection.
39. In a glass-blowing machine and in com-
bination a frame, a shaft mounted therein, a

beam mediately mounted on the shatt, a pair

of molds carried in alinement one on each
end of the beam each having a valve in 1ts

bottom end, means for rotating the beam, a

table extending horizontally on one side of
the shaft whereby to form a stop to arrest
the rotation of the beam and form a seating
for the mold, a lever-valved device mounted
to extend horizontally over the mold on the
other side of the shaft, a storage-tank for air
under high compression, and means connect-
ing it with the valve of the said overhanging
lever device, whereby one mold 1s seated upon
the table, and the other presented to the over-
hanging lever-valved device for operation i
the way described:

40. In a glass-blowing machine and in com-

Dbination, a frame, a shaft mounted therein,

a beam mediately mounted on the shaft, a
mold on each end of the beam, each having
a valvein its bottom end, means for rotating
the beam, a horizontal table on one side of
the shaft, a lever-valved device overhanging
the mold on the other side of the shaft, a
storage-tank for air under high compression,
means connecting it with the valve of the
overhanging lever-valved device, means for
adjusting the table vertically in relation to
the mold and means for adjusting the over-
hanging lever-valved device vertically in re-
lation to the table, for the purpose stated.
41. In a machine for blowing glass and. in
combination with a mold having a valved
opening at each end, a device constructed to
make pressure-countact with one valved end
of the mold and thereby open said valve and
deliver therein suddenly air under high pres-

i sure, means whereby the valve at the other
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end of the mold is caused to open gradually

to deliver therein air under less pressure and

means independent of each valve for supply-

ing the dlfferent a1r-p1eseures for the pur-
pose stated.
42. In a machine for blowing glase and in

combination, a frame, a beam, a mold on each
~end of the _beam a valve in one end of the

IO

mold opening inward-, a valve at the other
end of the mold opening outward, a device

constructed to make pressure-contact with

-~ and thereby deliver suddenly upon the valve

. 20

openinginward air under high pressure, a le-
ver connected to the outward-opening valve,
a cam connected to said lever having a con-
- struction adapted to gradually open said le-‘
‘ver-connected valve, means for supplying air.
under high pr essure to the valve opening in-
ward and means for eupplyuw' alr under less
pressure to the Valve Openmc*r outward for the

purpose stated.

‘43, In a machine for blowmg glass and in

~ _combination with a mold having a tubular

end, a tubular valve matching the tubalar
“end of the mold, means Whereby it is earried
and depr essed in contact with said mold end
~ to cause said tubular valve to be opened and

" a storage- tank in eommumeatlon Wlth said

. tubular Valve

30

~ and an air-compressor connected to said tube,
~ whereby the valve is free to be reciprocated |}
and to robate with the mold, for the purpoee |

40

44, Ina maehme for blowing glass and in
| eomblna,tlon with a mold, a tubular plunger-
~ valve for opemnﬂ' and elosmﬂ‘ the neck end
- of the mold, means for reclproea,bmg said
valve, means for rotating the mold on its axis,
anon- rotatmg tubular dewce forming an alr-f
~ - tight joining with the valve-stem, a ﬂerx:lblef'_
S tube connected to the non- rotatmﬂ' device |

stated.

o 45, In 3 machme for blowmg ﬂ'less end in |
~combination with a beam, means for rotating
it; 24 mold on each end of the beam, a tubular

plunﬂ'er valvefor opening and eloemg oneend

-~ of each mold, a lever pivotally mounted on |
~ each end of the beam and engaging the stem
- of each valve,and a groove-cam having a fixed

relation to and engaging both levers and

‘adapted to close the valves of the molds in
succession during the rotation of the beam.

46, In a machine for blowing glass and in

combination with a beam having a tubular

~valved open end, of a device for projecting

-'.55

air under high pressure into the mold, con-

sisting of a plvotelly-mounted device havin g

- a hollow walled part open at both ends, one

 end terminating in a chamber, a storage-tank

for air in perpebua,l commumeatmn with said
chamber, a tubular valve seated in said cham-

~ber, eloelng it against the air-pressure and
 terminating in a dependmn‘ nozzle adapted to

 be inserted by pressure into the open valved
~end of the mold and to form a stop to limit
- the opening of the valve by sueh pressure fer
~ the purpose stated. -

47 In a machme for blowmg glaes and i 1n

i
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combination,a beam, a mold mounted on each
end thereof standing in opposite directions
therefrom, means for rotating said beam, a
table support and rest, means for vertically
adjusting it in relation to the mold at one
end of the beam, an overhanging high-pres-
sure airdevice, means whereby it is depressed
under pressure for contact and communica-
tion with said mold, and means for vertically

75

adjusting the overhanging device in relation
to the mold, substantially as and for the pur-

pose specified.

48. In a machine for blowing glass and in
combination with a beam, a mold and a pis-
ton air-compressor both mounted on each end
thereof, means for rotating the beam, means

-aetuated by such rotation for elmultaneeuely

controlling the movements of the air-com-
pressing pletens, and means whereby the said
air-compressors are caused to have communi-

“cation with the molds.

49. A machine for blowing glass having in
combination a shaft, a beam mounted there-

on, a mold on the: end of the beam, means for.
| vermeally rotating the bea,m mea,ns for rotat-
ing the mold on its axis, means for blowing
the article durlng the axial rotation of the

mold, an air-compressor on the beam and

80
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| means foractuating the air-compressor by the -
‘rotation of the beam | -

50. A machine for blowm0‘ glase ha,vmﬂ' In
eombma,tlon a shatft, a beam mounted there- .

.on, a mold mounted on the end of the beam,
‘means for vertically rotating the beam,means
for rotating the mold on its axis, |
blowing the article at oneend of the mold, an -
airzcompressor on the beam, means for blow--
| ing the article at the other end of the mold,

and means for actuating the mr-eompressor
by the rotation of the beam.

ol

means: for

105 '.

51. In a machine for blowing glass, and in '

combmaﬁolon with a frame, a shaft mounted
to rotate therein, a beam fixed on the shaft,

a mold seated on each end of the beam, a ta-
~ble-stop to limit the rotation of the beam,

means for rotating the beam to deliver the
molds in succession upon the table, means

‘whereby the mold is removed from the beam,

‘a treadle device mounted on the shaft, an ad-
‘justable stop and a spring both on the frame
and coacting with the treadle-cluteh device

in the way and for the purpose stated.
52. Inaglass-blowing machine, and in com-

| jlf)me,tlen Wlth the mold, of a, mounbmn‘ there-
for eomprlsmﬂ* a tubular plug having a neck-

forming cavity, a eueumferentml ﬂa,uge or

~Sh0u1der acup havingan inner-wall seating-

shoulder for the plug—-ehoulder -4 carrying-
beam having an end ring, ball-bearings seated

the outer wall of the cup, a nut binding the

plug and the cup together at their ehouldel-
seating means whereby the mold is locked

upon the plug and upon the cup, and means

| for 10ta,t1ng the mold. |
93. In a ﬂ*la,ss-blowmg machine and in com-

bmatlon w1t]1 a'mold, of a mounting therefor
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~upon the inner wall of the heam-ring and upon -
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comprising a tubular plug having a neck-
forming cavity, a circumferential flange or

'shoulder a cup having an inner-wall seating-
shoulder for the pluﬂ'—shoulder a carrying-
‘beam hswlng an end ring, ball-bearings seated

~upontheinner wall of the beam-ring and upon
~the outer wall of the cup, a nut binding the
plug and the cup together at their shouldm-

IO

- seating, means Whereby the mold is locked
upon the plug and upon the cup and means

- for rotating the mold consisting of a gear
- upon the bottom of the cup, a géar on “the

beam and means for actuating the beam-gear.

54. A machine for blowmg bottles having
in combination a mold, means for blowing the

o - neck of the article while the mold is at rest

- means whereby the mold is both rotated on
IfltS axis and swung Overhead through an arec

T

of half a circle at the same time, means for
| blowmﬂ' air into the othe:r end of the mold and

- -"f;_'-”ment is caused to actuate the &ll‘-bl(}WlI]ﬂ'
- mechanism to complete the blown article.

- 55, A ulachlne for blowing glass having in

combination a mold, means whereby it is
- causedto havean axial rotation, means where-

- by it is caused to have an overhead swinging

o '_movemant throuc-"h an arc of half a circle dur-

- ing such rotation and means whereby during

such overhead swing air under compression

~is supplied to blow the article into form, the
- overhead swinging of the mold serving 60 a1-

 tomatically start the blowing, eontlnuously
- maintain 1t during such swing and causing

such air-pressure to 13611]11[1&136 at the endmn*
o of the swing. -

56, A machine for blowmg glass having in

- combination a mold and an air-compressor

o i}"both mounted upon one and the same carrier,
means for vertically rotating the carrier,
‘means for connecting the mold and the air-

compressor and means for actuating the lat-

ter by the rotation of the carrier.
. 57. A machine for blowing glass having in

combination 2 mold and an alr eomprequ'

. Ineans for vertically 1ota,tmw f,he ealrler
- means for actuating the compressor by such

-~ . rotation, means whereby communication is

e
-+ and means whereby such communication is

- rier.

effected between the compressor and the mold

~ .opened and closed by the rotation of the car-

oSS

58. A &lass-blowmcr machine havingin com-

'blll&’ﬁl()l’l a beam mounted torotate vertically,
~a.mold, a tubular plunger-valve having com-
-_ -.mumcatlon with the mold, an air-compressor

having communication mth the valve, means

S ~ connecting the beam and the valve for actu-

ating the latter, these several parts mounted

~upon the beam and combined with means

‘whereby the beam is rotated, means whereby
“the air-compressor is aetu&ted and means
whereby the plunger-valveisactuated during
the rotation of the beam.

59, A machme for blowm glass having in

o combination means Whereby a gradually-in-

creasing air-pressure is provided consisting
of a cylinder, a
the cylinder, a fixed eccentric connecmng the
piston and means for vertically rotating the
carrier and with it the piston on the eccen-
tric, in combination with a mold, a planger-

valve, meaus connecting the latter and the

air-compressor, and means for actuating the
valve, the relation of the valve - actuating
means and the piston being such that on ro-
tating the carrier the air-pressure will be at
its minimum at the beginning of the inward
movement of the piston, and the opening of
the valve and the maximum pressure will end
at the termination of the rotation of the car-
rier, the inward stroke of the piston and the
closing of the valve.

60. A machine for blowing glass havingin
combination a mold, means for introducing
alr at one end of the mold consisting of a
hand-operated valve and an air-containing
tank, put in communication with the mold to
introduce air therein under high pressure,
means for introducing air into the other end
of the mold consisting of a piston air-com-
pressing device in perpetual communication
with the mold, and an eccentric having a
fixed connection with the piston, and means
for causing the mold to be rotated around
the eccentric the relation of which to the
piston being such as to give increased speed
to the piston during such rotation and there-
by a gradual pressure to the air forced into
the mold.

61. In a machine for blowing glass and 1n
combination with a beam mounted to rotate
vertically, a pair of molds one mounted on
each end of the beam, an air-compressing de-
vice for blowing the article consisting of a
trunk-cylinder on each end of the beam, hav-
ing g valved inlet and an outlet for air, a pis-
ton for each cylinder, a fixed eccentric be-
tween the cylinders, straps and piston-rods
connecting the eccentric and pistons, means
for conducting the compressed air from the
cylinders to the molds, and means for rotat-

' ing the beam to cause the rotation of the pis-

ton-rod connections over the eccentric, there-
by alternately operating the pistons to com-
press and discharge the compressed air from
the cylinders into the molds.

62. A machine for blowing glass having in
combination a mold, means for rotating it,

means for swinging it overhead through an:

arc of half a circle and means for blowing the
article actuated by the overhead swing move-
ment of the mold.

63. In a machine for blowing glass articles
and in combination with a mold, a valve car-
ried by and operative within each end there-
of, a cam for opening and for closing one of
said valves the other being opened by air-
pressure and means whereby air is supplied
to each valve.

64. In a machine for blowing glass, a mold,
a seating therefor and an air-tube terminat-
ing in a solid plug whereby to form a blow-
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a piston therein, a carrier for |
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“hole in the oglass, and me&ns whereby the_ﬁ_

-~ mold, its seatmﬂ' and the air-tube are mount

10

ed to rotate in the line.of mold-axis as an en-.

tirety with the article being blown

65. In a glass- blowing machine and in com-
blnablon w1th ‘a mold, means for imparting
‘axial rotation thereto
mold is. swung throu g‘h an arc while being ro-
tated, an air-compressing cylinder, means for |.
connecting the air-compressor and the mold,

and means for gradually increasing the air-

pressure therein in blowing the article during

the swinging movement of the mold.
66. In a glass-blowing machine andin com-

bination Wlth a palr of molds, means for im-

parting axial motion thereto, means for swing-

~ing each mold through an arc of half a eirele,

20
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an -air-compressing cylmder for each mold, |

means whereby the air-compressorsand molds
are connected, means whereby the air- blow-
ing force is gr(mdua,llv increased in pressure
In one mold during its swinging movement,

and means wher'eb? air is drawninto the Obher._

compressorduringits swinging movement for

supplying air to the other mold in the con-
tinuous operation- of blowing the article in
one mold and presenting the other to receive.

the charge.

67. In a glass-blowing machine and i in com-
bination a pair of molds, a pair of air-com-
pressors, means for eon_neeting the air-com-
pressors. and the molds, means whereby the
molds and air-compressors are caused to ro-
tate together, and means whereby the pistons
are actuated with equal strokes by such rota-
tion, the one for injecting air under compres-

sion into the acting mold, the other for filling

- the non-acting compressor

40

68. In a ﬂ'lass-blowmfr machine and in com-

bination a pair of molds a pair of air-com-

pressors, a piston for each air- compressor,
means for connecting the air-compressors and
the molds, means whereby the molds and the
compressors are caused to rotate together,

means whereby the pistons are actuated with
equal strokes by such rotation, the one forin- |

means whereby the

872,716

]6(31}11]0" air under a D‘P&duated compressmn
into the acting mold the other for filling the
non-aceting compressor, a tubularair- va,lve for
each mold for controlling the connections of
the compressors and the molds, and means

whereby one valve of one mold is caused to

be opened and the corresponding valve of the
other mold is caused to be closed. |
69. Ina glass-blowmn' machine and in com-
fbmatlon a pair of molds, a pair of air-com-
Epreesors
pressors and  the molds, means whereby the
‘molds and the air-compressors are caused to
rotate together with an intermittent SWing
‘movement,
actunated with equal strokes by such inter-
‘mittent rotation, a tubular air-valve for each
mold for eontrollmo‘ the connections of the
compressors and t.he molda means whereby
‘each air-compressor is in perpetual commu-
nication with each tubular valve, and means
‘whereby the latter is actuated.

means for connecting the air-com-

means whereby the pistons are

70. In a glass-blowing machine a mold, a

seating therefor and a tubular valve-stem for

bupplymg air to the mold, in combination

with means whereby these Seveml parts are
| rotated as an entirety with the article being
blown, and a cam-actuated lever counected

to the tubular valve-stem for supporting it

‘within the mold- seating and caused to con-

trol the blowing of the air into the mo]d
71. In a n‘lacss blowing machine a mold
means for lmp&rtlnw thereto an axial rotatlon

‘means whereby it is caused to have a smml |
‘taneous rotation at right angles to the axial
rotation, means for blowmﬂ' the article dur-

50
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75

30

ing such combined movements of the mold

a;nd means whereby the article being blown
is caused to rotate as an entirety w1th the

mold.
In testimony whereof I affix my signature

in presence of two witnesses.
HARRY SEMPLE.
. Witnesses: .
A. E. H. JOENSON,
LuLUu P. STROUD.
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