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To atl whom @6 may concein:

Be it known that I, HENRY JOSEPH COL-
BURN, a citizen of the United States of Amer-
ica, residing at Toledo, in the county of Lucas

¢ and State of Ohio, have invented new and use-
ful Improvements in Automatic Blast-Regu-
lators for Glass-Blowing Machines, of which
the following is a specification.

This invention relates to machines for blow-

10 ing glass, the object being to provide means
for producing a glass-blowing air-current in
said machines, which is conducted to and
through the blow-iron thereof under an au-
tomatically - regulated gradually-increasing

1c force or pressure from the moment said blow-
iron with a gathering of hot glass thereon is
placed in the machine and supports said glass
in the mold until the blowing of the glass ar-
ticle is completed to the end that the glass-

20 blowing air-pressure within said article shall
oradually increase as the glass in the mold
oraduallylosesits plasticity by cooling, there-
by maintaining such increasing degree of air-
pressure during the molding of the article as

25 is demanded for faithfully reproducing in the
latter the form of the mold; and the inven-

‘tion consistsin the construction and arrange-
ment of suitable mechanism for controlling,
regulating, and gradually increasing the force

30 of theair-current, as and for the purposes set
forth, substantially as hereinafter described,

and more particularly pointed out in the

clalms. _

In the drawings forming part of this speci-
jeation, Figure 1 represents a part of the
frame of a glass-blowing machine in front
elevation having my improved pressure-regu-
lating devicesapplied thereto. Fig.2isaside

35

elevation of said regulating devices shown in

40 Fig. 1. Tig. 3 is a top plan view of kig. 1,
and Fig. 4 is a perspective view of a belt-
shifting bar and its controlling-cam.

Referring to the drawings, A represents the
upright frame of a glass-blowing machine, se-

45 cured to a suitable base A’

B represents a sectional mold; €, a remov-
able blow-iron supported vertically over the
center of the mold B, the upper end of said
blow-iron having an engagement with the

so lowerextremity of a hollowshaft D, supported

per part of the frame A and whose upper ex-

tremity is connected by a suitable air-conduit-

E with the casing of a rotary blower I or
other similar air-forcing device or suitable
source of air-supply, which may be located
in such position near the machine that a
driving-belt from the latter may be connected
therewith. In the drawings said blower ¥
is shown as supported on bracket-hangers on
a wall near the machine and a shaft 2, con-
nected with the axis of the blower, extended
to one side far enough to receive on a pulley
at the end thereof the belt 3 from the driving-
pulley 5, fixed on a shaft 5, which 18 sup-
ported in bearings 6 and 7 on a frame 8,

‘which may be either cast on or bolted to the

upright frame A, substantially as shown.
On said shaft 5, between the bearings 6 and
7, is located the cone-pulley 9. A second
shaft 10, parallel with the shaft 5 and below
it, is supported in bearings 12 and 13 on said
frame. A second cone-pulley 14 1s secured
thereon, and a belt 15 passes over said two
cone-pulleys. The said shaft 10 is the driv-
ing-shaft of the regulating mechanism and is
provided on its outer extremity with the tight

and loose pulleys 16 and 17, from which a.

driving-belt may be taken to any suitable
source of power for rotating the said shaft 10.

The inner end of the shaft 10 is provided
with a beveled gear 18, which meshes with &

end of a vertical shaft 20, supported for rota-

tion in bearings 21 and 22 in said frame 8,

and parallel with said shaft 20 is a second
shaft 23, supported for rotation in bearings
24 and a step-bearing 25. The upper end of
shaft 20 is provided with a small sprocket-
wheel 26, and a larger sprocket 27 18 secured
on the hollow shaft D in line with said
sprocket 26, and a sprocket-chain 25 connects
said sprockets. Above said larger sprocket-
wheel 27 on the shaft D is a small sprocket
29, connected by a sprocket-chain 80 with the
large sprocket 51 on the upper extremity of
the shaft 23, |

From the above description it is seen that

the rotation of the driving-shaft 10 sets in mo-
tion the cone-pulley 14 and through the belt
15 the cone-pulley 9, and through the bevel-

for rotation in a suitable bearing in the up- | gears 18 and 19 the vertical shatft 20 1s rota-
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| second beveled gear 19, secured to the lower
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ted, whichin turn rotates the hollow shaft D, |

~imparting a rotary movement to the blow-

i

10

iron C, which engages with it. From said
hollow shaft D movement is transmitted to
the vertical shaft 23 by means of the sprocket
29 on sald hollow shaft and the sprocket 31

~ on shaft 23 and the chain 30 running on said
two sprockets.

By means of the proper va-
riation in the size of the said sprockets the
speed of rotation of the shaft 23 is very much
reduced compared with the speed of the shaft
which drives it. |

The function of the slowly-revolving shaft |
23 18 to-impart to the belt 15 a slow trans-
~verse movement from one end of the cone-

pulleys to the other, and it is accomplished as
follows: A shipper-rod 32, preferably square

- 1n cross-section or of such construection as to

20

prevent its rotation, is supported in the

trame 8 for an endwise-sliding movement in-
lines parallel with the axes of the cone-pul-

~leys 9 and 14 and is so placed that suitably-

. 25

20

located arms 32° thereon may engage said

‘belt 15 on the driving side of edach of said

pulleys. A view of this shipper-rod 32 is
clearly shown in I'ig. 4, together with a por-
tion of the shaft 23. On said shaft 23 is se-
cured a cam 34, whose plane of rotation is
slightly below the plane of movement of the

shipper-rod 32, and a pin 33 on the latter pro-

jects downward for engagement with the edge

- of said cam 34, by which the shipper-rod is
- moved and the belt 15 shifted from the left-
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hand end of said cone-pulleys, as viewed in

Fig. 1, to the opposite end thereof, which
movement takes place against the tension of

a spring 35, one end of which is secured to
sald shipper-rod and the opposite end thereof
to the frame A of the machine, and as soon

as the point of the said cam 34 runs off from |
the pin 33 the contraction of the spring 35 !

acts to rapidly shift the belt 15 back again to
a position on the left-hand end of said cone-
pulleys. The speed of rotation of the blower
I 18 thus automatically varied as desired by
the movement of the shipper-rod acting on
the belt 15, which increases or reduces the
speed of rotation of the cone-pulley 9 as said
belt moves from one end thereof to the other.
W hile the belt is on said left-hand end of the
cones 9 and 14, the fan-blower F is running
at its slowest speed and the pressure of air

passing from said blower through the blow- |

iron C is at its minimum point, and owing to
the form of said cam 34 the pressure remains
stationary at this point long enough to per-
mit the opening of the mold to remove the
article formed therein and permit the inser-
tion of another blow-iron with a gathering of
glass thereon, from which another article is
to be formed, and the speed of rotation of said
cam 1s timed so that the workman has time
to effect said change of blow-iron by the time
sald cam arrives at a point of engagement
with the pin 33 of the shipper-rod, whereby

the latter immediately begins its transverse.

movement to shift the belt 15 from its afore-

said position to that shown in Fig. 1, whereby
the air-pressure is gradually increased until
1t reaches its maximum at the point where
sald cam runs ouf of engagement with said
shipper-rod, thereby letting the spring 35 act
thereon, as stated.

mittently fast and slow and at a gradually-

increasing speed after an article to be blown
18 placed in the mold. By a suitable forma-
tion of the edge of the cam 34 engaging with -
the pin 33 any desired graduation of pres-

sure can be obtained between the minimum
and maximum pointsabove mentioned,where-

The said fan-blower, ac- o
tuated as above described, is driven inter- B
75

0

by the air-pressure within an article while be-

ing blown shall be gradually increased as the

glassinthemold gradually loses its plasticity,
and a close approximation may be mechan-
1cally obtained of the most effective pressure
to be used in forming certain articles as de-

termined by the practice of expert glass-blow- | .

ers using lung-power. - | |
It is obvious that any suitable form of

blower for producing air-pressure may be

used without departing from the spirit of this

go

invention, it being only requisite that the

speed of the blower employed may be capable
of control by means of suitable mechanism
for gradually increasing the air-pressure in a

‘mold and blow-iron connected therewith.

95

Having thus described my invention, what

1 claim, and desire to secure by Letters Pat-

ent, 18— |
- 1. In a machine for blowing glass, air-fore-
ing mechanism, means for conducting air

100

from said air-forecing mechanism to an article

being blown, and means automatically vary-
1ng the speed of said mechanism during the
blowing of said article, whereby the degree of
alr-pressure upon the interior thereof is in-
creased during said blowing, substantially as
set forth. |

2. In a machine for blowing glass, air-fore-
Ing mechanism, means for conducting air
from said air-forcing mechanism to an article
being blown, and means automatically con-
trolling the speed of said air-forcing mechan-
Ism, whereby the degree of air-pressure upon

stantially as set forth.
3. In a machine for blowing glass, air-forc-
ing devices, means for conducting air from

sald devices into a glass article in process of
formation, and mechanism acting automatic-

ally to increase the speed of said air-forcing

~devices and consequently the pressure of the

alr within said article while the same is cool-
ing, substantially as described.

4. In a machine for blowing glass, compris-

ing a mold, an air-conduit, a blow-iron, and
means for supporting the same in operative
relation fo said conduit and mold, air-forcing
devices in connection with said conduit, and
means tor varying the speed of said air-fore-
ing devices whereby the degree of alir-pres-

- sure against theinterior of an article in proe-
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the interior of said article is gradually in-
creased during the formation thereof, sub-

1_3'0 | |
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ess of formation in said mold is gradually in-
creased, substantially as set forth. |

5. In a machine for blowing glass compris-
ing a mold, an air-conduit a blow-iron and
means for supporting the same in operative
relation to said conduit and mold, air-fore-
ing devices in connection with said conduit,
and means,consistingofadrivingandadriven

¢one- pulley connected by a belt a driving

connection between said driven cone- pullev
and said air-forecing devices, and means for
shifting the belton said con e-pulleystochange
the speed of the driven pulley, whereby the
pressure of air against an article in process
of formation in said mold may be varied, com-
bined with means for rotating said driving
cone-pulley, substantially as set forth.

6. In a machine for blowing glass, compris-
ing a mold, an air-conduit a blow—-uon and
means for supporting the same in operative
relation to said conduit and mold, air-fore-
ing devices in connection with said conduit,
and meansconsisting ofadrivingandadriven
cone-pulley connected by a belt, a driving
connection between said driven cone-pulley
and said air-forcing devices, and a cam-op-
erated shipper-bar for variably shifting the
belt on said cone-pulleystochange the speed
of the driven pulley, whereby variations 1n
the speed of operation of the said air-forcing
devices is effected to vary the pressure of air |
against the interior of an article in process of
formation in said mold, ¢ombined with means
forrotatingsaid driving cone-pulley, substan-
tially as desembed

N

]

7. In a machine for blowing glass, a blow-
iron an air-blower, mechanism for driving

said blower at a ﬂ‘r&d‘dan}?’ increasing speed

during the time that a glass article is being
formed in the machme and an alr-eondult
conducting ailr from smd blower to the blow-

- iron, ‘SUbSt&ﬁtI&lly as described.

8. In a machine for blowing glass, a blow-
iron an air-blower,mechanismfor drivingsaid
blowerat a n*radually -increasing speed during
the time that a glass article is being formed in
the machine, then reducing sald speed to a
minimum, and agaln n'mdually increasing the

. same, and an aw-eondmt conducting air from

said blowm to the blow-iron, substantlally as
set forth.

9. In a machine for blowing glass, an air-
blower, & conduit onductmg air from said

blower to a blow-iron, a blow-iron and mech-

anism imparting, suecessw'el);rﬂ to saild blower
fast and slow movements, whereby succes-
sively-varying degrees of air-pressure are pro-
duced, mbstanua,lly as set forth.

10. Ina machine for blowing glass, air-fore-
ing mechanism, an air-duct ]eadmﬂ' sald fore-
ing mechanism to an article in process of fab-
1*1ca,t10n and means automatically controlling
the alr- forcmﬂ" mechanism to vary the pres-
sare of alr propelled by said air-forcing mech-
anism to the article,as the blowing progresses,
" all combined substanmally as deserlbed

HENRY JOSEPH COLBURN.

W’ itnesses:

W. H. HARRISON,
HENRY C. TRUESDALL.
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