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To all whom it My concern:
Be it known that we, HENRY JOSEPH OOL—

BURN and MICHAERL J OSEPH OWENS, citizens

of the United States of Amerieca, remdmw at
5 Toledo, in the county of Lucas and State of
Ohio, have invented new and useful Improve-

ments in Glass-Blowing Machines, of Whlch'

the following is a S];)eelﬁeatmn
This mventlon relates to glass-blowing ma-

to chines, and to‘*that class thereof which is op-

erated both manually and mechanically for

effecting the struetural purposes of the ma-

chine, the object being to provide a glass-
- blowing machine of this class of 1mproved
I5 constructlon adapted to be advantageously
| mampulated by one person; and the inven-
tion consists in the peculiar construction and
arrangement of the several operative elements
of the machine, all as hereinafter fully set

20 forth,and more pa,rtlcularly pointed out in the |

claims. -
In the drawings formm g part of this Specl-

fication, Kigure 118 a frout elevation of a

glass- blowmfr machine embodying our inven-
25 tiomn. Fig. 9 is a side elevation.. Fig. 3 is a
sectlonal view of parts of the frame of the
machine and other contiguous parts having
relation to the alr-supply and the reﬂ'ulauon
of the same for the blow-iron and is fully de-
30 scribed below. Figs. 4, 5, and 6 111118131‘&‘56

| detail parts below descnbed
Referring to the drawings, 2 indicates the
frame parts of the machine. A fixed mold-
table 3 is secured across the lower end of the
35 frame. 'The mold, paste or otherwise, com-
prises two Sections 4 4, having suitable bases
5, whereby said sections are adapted to slide

“in a right line from and toward each other on

sald t&ble whereby the mold is opened and
40 closed. The said sections are operated for

| opening and closing, as aforesaid, by means
of a lever 6, pwoted on said table and hav-
ing two short arms thereon at right angles to
the handle thereof, to which arms are pivoted

45 two connecting-bars 7 and 8, and the latter
are pivotally connected t0 said mold-sections,

so that by swinging 8aid lever 6 the sectlons

of the mold are operated, as and for the pur-
pose above stated. A blow-iron rest 54 ex-

5o tends across the machine above the mold-
table 3, -

Provision is made for wetting the mold, as
usually required in paste molds after blow-
ingan article, by providing water-distributing
receivers 13, connected to oneside of the frame
of the,mac_hine, as in Figs. 1 and 2, to which
water is supplied through a pipe 12 from any
suitablesource. Fromsaidreceiverthe water
is conveyed to each section of the mold by
two pipes 9 9. - The open positions of the mold-
sections are indicated in Kig. 1 by dotted
lines, and said two pipes 9 9 terminate in two
spraying-bulbs 10 10 in such positions that
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water escaping therethrough when the mold .

parts are open will be suitably applied to each.
part or section thereof. - The admission of
water to said two pipes 9 9 is governed by a
piston-valve 14, which enters said receiver 13
from the bottom {(see Figs. 1, 2, and 5) and is
held normally in a posnalon shown in Figs. 1
and 2—that is, an upward one—and when SO

said pipes 9 9, but by pressing down a foot-

lever 16, connected by a chain or cord to said

piston, the latter is drawn downward to the

position shown in Iig. 5, thereby permitting
water to enter said pipes 9 9 and to be deliv-

ered therethrough tospray the mold, as stated,

the spring 15 carrying the piston upward again

when said lever is freed.
A hollow shaft 17 is hung to rotate.in suit-

able bearings at the upper end of the frame

and has a gear 18 fixed thereon, on the outer
face of which is a ¢ircular cam 19 A ratchet-

wheel 20 is secured on said shaft 17, Figs. 1

and 4, and by the side of said wheel 20 is a

ment with the teeth of said wheel 20, said
latch being actuated by a spring 23. A
sprocket- cham 24 passes over and engages
said wheel 21, a strap 25 preferably belnﬂ' at-

tached to one end of said chain and a cord

26 to the opposite end. The movement of
sald chain 24 on the said sprocket-wheel is,

as below described, limited, and hence need

not extend far from the wheel on either side.
Therefore said strap and- sald cord are con-
nected to the ends thereof. A weight 27 is

suspended on one end of said sprocket-chain
indirectly by said strap, and the latter runs
against a guide-roller 28, hung on said frame,

held its upper ‘end closes the water-inlets of
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sprocket-wheel 21, free on said shaft 17, but
‘having a ratchet-latch 22 thereon for engage-
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whereby said weight is prevented from en-
gaging the frame in its upward and down-
ward movements, as below deseribed.

A shaft 29 is supported across the lower end
of the machine, upon which a foot-lever 30 is
supported, on the rear end of which is a

~counterbalance 51, and near the outer end of

10

sald lever 30 is attached said cord or chain
26. DBy working said foot-lever 30 the said
sprocket-chain is drawn over said wheel 21,
thereby rotating the latter freely; but upon

releasing said foot-lever said weight moves

29
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downward, thereby causing said sprocket-
wheeland theratchet-wheel 20,engaged there-
by through said latch 22 thereon, and the
shaft 17 and cam-bearing gear 18, to be ro-
tated momentarily. The said counterbalance
31 on the lever 30 serves to cause the entire
effect of the weight 27 to be exerted in rotat-
ing said wheel 21 and its said connected parts.
by means of the above-described inexpen-
sive mechanism means are provided, oper-
ated by gravity, for adequately governing the
supply of air to the blow-iron of a glass-
blowing machine, both in respect to the vol-
ume and to the duration of the air-supply to
sald blow-iron. - |

A shaft 32 is supported in bearings at the
upper end of the machine, having a pinion
33 thereon engaging with said gear 18. Said
shaft 32 carries thereon a fan-governor 34,
having the radial arms, as shown, bearing
graduated marks, and fans 35 on said arms
adjustable toward and from the axis of said
shaft 52, whereby the resistance induced by
sald regulator to the free rotation of said
last-named shaft and to other operative ele-
ments connected therewith is varied, for the
purpose hereinafter described.

It is obvious that a fan-governor construc-
tion containing flat sheet-metal arms,assome-
times made, which are arranged to be so
turned in the hub of the governor as to pre-
sent a face of variable area for air-resistance,
may besubstituted forthat herein shown; but
the type of regulator herein shown is prefer-
able in respect to said adjustable features.

A piston 36, adapted to slide within said
shaft 17 and a part of said frame, hasits free
end entering the latter, as shown in Fig. 3.
On said frame part is secured a short air-
conducting pipe 56, communicating with the
cylindrical chamber therein, in which said
piston 36 moves, and to said pipe 56 is con-
nected one end of an air-conduit 40, whose
opposite end may be connected to any suit-
able fan or other device for supplying air
under pressure. Said piston 36 has on its
outer end a flattened head,having a slot there-
in, as shown, with which a pinon a vibratory
lever 37 engages, said lever being pivotally
connected by one end to a part of said frame
of the machine, as. clearly shown, and bear-
Ing on its opposite free end a freely-turning
roller 38, whose periphery bears against the
border of said cam 19 on said gear 18. By

 said lever 37 is given a vibratory motion of

a variable degree of speed during a revolu-
tion of said gear 13, and the said motions of
the lever 37 are communicated to said piston

air-supply pipe 56 is moved with gradually-
increasing rapidity {from the position shown
1n IFig. 3, in which the air-current is shut
off, to one fully uncovering the end of said
supply-pipe and then back again to the posi-
tion shown. The purpose of said movement
of the piston 36 is to provide in a machine of

this class means for providing an air-supply

for blowing a glassarticle in the mold through
the blow-iron and connections below de-
scribed between the latter and the said eham-
ber to which said air-conducting pipe 56 is
connected, which when the glass in the mold
18 hottest is of little volume, but which vol-
umeis graduallyincreased owingtotheaction
of said cam 19 upon the piston 36, asabove de-
seribed. The said duration of the air-supply
1Isdependentuponthetimein which the weight
27 can complete its falling movement after it
shall have beenraised, asabove described,and
the speed of said weight-falling movement is

1 adjustable through said fan-governor and the

connection of the same with the said pulley 21,
whichis primarily connected with said weight.
If the machine be adjusted for an air-supply

of maximum duration, the fans 35 on the arms

of the said governor are moved near the ex-
tremities of said arms,thereby interposing in-
creased resistance to the rotary motion of the
governor and through the latter and said con-
nections therebetween and the said pulley
21, on whiech said weight hangs, retarding
the falling motion of the latter, thus increas-
ing the duration of the air-blast through the
blow-iron into an article while being formed
1n the mold. The volume of air conveyed to
the article within the mold is regulated by
the eam 19, which for said purpose may be
of any suitable outline best adapted to pro-
duce a gradual or sudden increase of expand-
ing effect upon an article being blown in the
mold or an entire stoppage of air-supply at a
given time. The volume of air is adapted
ordinarily to be increased while the heat in
sald article being blown decreases. The said
duration of the air-supply is made adjustable,
as aforesaid, for the purpose of adapting the
action of the machine in this respect to the
proper treatment of glass articles containing
a greaterorless quantity of glassin view of the
tact that heavy thick articles require more
timeora longerduration of the blowing action
for expanding them in the mold than do thin-
ner lighter ones. T'he blow-iron hasa rotary
motion imparted thereto, as below deseribed,
by means which provide for rotating it a
longer or shorter time, wherebhy the duration
of its rotary movements shall correspond to
that of the supply of air to said blow-iron. A
hollow vertical shaft 41 is suitably connected
with said chamber in which the end of the pis-

means ol sald rotating cam on the gear 18 | ton 36 operates, as described, by connections
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42 and 43, Fig. 3, said hollow shaft being sup- |

portedin and by certain frame parts,asshown.

A tubular blow-iron sleeve 44, whose lower

end is adapted to receive the upper end of the
blow-iron 53, is supported to be rotated in a
part of theframe 2 byagear47,havingaspline

connection therewith, whereby said sleeve’

- mayslide in said gear, and the latteris given a
~ rotary motion by a hand-crank on a sprocket-

10
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45
- the blow-iron until the article in the mold is

wheel 51, the latter being connected by a

chain 52 to a second sprocket-wheel 50 on a
shaft 48, on which is a gear 49, engaging said

oear 47. The said connection between said
hand-crank sprocket-wheel and said sleeve

44 provides for rotating said blow-iron and

the glass thereon in the mold by the operator
while the article is being blown. Alever4),
pivoted on the frame of the machine, has one
end engaging in a concentric groove in said
sleeve 44, and to the free end of said lever is
attached a cord 46, which is grasped by the
operator for raising said blow-iron sleeve 44
off from the end of the blow-iron 53 when the
latter,with the blown article,1sto be removed.
Said blow-iron 53 has a suitable engagement
with said blow-iron sleeve 44, whereby the
latter rotates the iron. An enlargement 55

on the blow-iron 53 provides for supporting

the latter on said blow-iron rest 54 and hold-
ing the same while the glass-blowing opera-

‘tion proceeds.

The operation of the above-described de-
vices is as follows: The operator wets the
mold, as described, and then operates the le-
ver 6 to open the mold and then, gathering
the glass on the blow-iron 53, places the lat-
ter in the machine in the position shown in
Fig. 1 and closes the mold and at the same
time pressing the foot-lever 30 to raise the
weight 27 and set the mechanism at the top
of the machine in motion, as described,where-
by the proper air- supply to the blow iron 1s
given, and grasping said hand-lever on the
SPI'ocket-wheel 51 and turning the latter he,
through the same, imparts I'ota-ry motion to

- formed and partly cooled. The operater then
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opens the mold and removes the blow-iron and

the blown article thereon from the machine.
Then operating the foot-lever 16 water 1s per-
mitted to flow through the pipes 9 9, thereby

wetting the mold paris, as described, after
which the operations are repeated for blow-
ing each succeeding article.

IIavmﬂ' thus deseubed our invention, what
Wo ela,un and desire to secure by Letters Pat-
ent, 18—

1. Ina glass-blowing machine of the class
described, a mold, a blow-iron, means for
supportmf}' the blow-iron in Opelatwe rela-
tion to the mold, and separately-organized

mechanisms, eaeh subject to the manipula- |

tion of the operator of the machine, for.in-
dependent temporary action for admitting air
under pressure to said blow-iron, for rotating
the blow-iron, and for wetting the mold, sub-
stantially as set forth.

2. In a glass-blowing machine of the class

described, a mold, a blow-iron, means for
‘supporting the blow -iron 1n operatwe rela-

tion to the mold, separately-organized mech-
anisms, each subJect to the manipulation of
the operator of the machine for independent,
temporary action for admitting air under pres-
sure to said blow-iron, for rotating the blow-
iron, for wetting the mold, and mechanism
coopemtmﬂ with that which admits said air
to the blow-iron whereby the volume of air
so admitted is gradually increased during the
formation of an article in the mold, substan-
tially as set forth.

3. In a glass-blowing machine of the class

described, a mold, a blow-iron, means for
Suppor tmﬂ' the blow iron 1n 0peratw rela-
tion to the mold, separately-organized mech-
anisms, each subJect to the manipulation of
the operator of the machine for independent,
temporary action for admitting air under pres-
sure to said blow-iron, for rotating the blow-
iron, for wetting the mold and mechamsm
whereby the dm ation of the air flow through
the blow-iron is increased or diminished, as
required by the quantity of glass in the &1131—
cle being operated upon, subst&ntmlly as set
forth.

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

blow-iron, meansfor supportuw the blow-iron

in operatwe relation to the mold, for admit-
ting and controlling the flow of air to, and

[ throucrh the blow-iron to the mold, and for

increasing and diminishing the dma,tlon of
said air ﬂow substantlally as set forth.
5 In a frlass-blowmﬂ machine of the class

&
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described, means coopemtmn' with the glass-

blowing a,-ir—SUpply of the machine, whereby
the duration of said air-supply for action

‘upon an article being blown is made variable,

substantially as described.
6. In a glass-blowing machine of the class
described, a sectional mold, a mold-table on

which the mold-sections are supported for

movements in a right line from and foward
each other, a blow-iron, means for support-
ing the blow iron in operative relation to the
mold means for moving said mold-sections
to open and close the mold , separately-organ-
ized mechanisms, each Sub,]ect to the manip-
ulation of the opemtm of the machine forin-
dependent temporary action for admitting

‘air under pressure tosaid blow-iron and mold,

for rotating the blow-iron, and for Wettmﬂ'
the mold, substantla,lly as set forth. |
7. In a glass-blowing machine of the class
desecribed, a mold, a blow iron, means for
supportmﬂ' the blow-iron in Opelatwe rela-

tion to the mold, and gr awty-actuated mech-
anism for admlttmg alr under pressure to

said blow-iron substantially as set forth.

8. In a glass-blowing machine of the class
described, a mold, a blow-iron, means for
supporting the blow-iron in operative rela-
tion to the mold, and manually-operated
mechanism for rotating said blow-iron, sub-

stantially as set forth.
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9. In a glass-blowing machine of the class
described, a mold consisting of two discon-
nected sections, a table on which said mold-
sections are supported for movements in a
right line from and toward each other, means
for manually sliding said sections to open
and close the mold, conducting-pipes convey-
ing and applying water to said mold-sections,
a valve in said pipes, and a foot-lever con-
nected with said valve for operating thesame,
whereby the flow of water through said pipes
to the mold-sections is controlled, substan-
tially as set forth.

10. In a glass-blowing machine of the class

| described, a mold, a blow-iron, means for 13

supporting the blow-iron in operative rela-

“tion to the mold, and gravity-actuated mech-

anism for admitting air under pressure to
sald blow-iron, and for varying the volume

of air so admitted, whereby said volume is zo

increased during the blowing of an article in
the mold, substantially as set forth.

HENRY JOSEPH COLBURN.
MICHAEL JOSEPH OWENS.

Witnesses: ,
FREDERICK LYMAN GEDDES,
HENRY CORNELIL TRUESDALL.
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