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 To all whom nﬁ LT COTLCETTL:

Be it known that I, HENRY J. bOLBURN, £
citizen of ‘the Unlted States of America, re-

siding at Toledo, in the county of Lucas and

IO

State of Ohio, hfwe invented new and useful

Tmpr ovements in Glass- Blowing Machines, of

which the following is a speei: ‘1eatlon

This invention relates to glass-blowing ma- |
chmes, and has forits ObJLCt theimprovement

in means for supporting the operative parts

~ of the machine, whereby they are made easily

- different speeds;

20

structed :;Lccordlnﬂ' to my mventmn

adjustable vertically; improvement in means
for supplying air under varying pressure to
the blow-1rons of said machines; improved

supporting devices for said blow-irons; im-
proved means for rotating said blow-irons at
improved construction of
the sectional molds, and improved means for

ad JUSt]HD some of the parts supported on the

main shaft, all as hereinafter fully descmbed

and pomted out in the claims.

In the drawings forming part of this speeci-

fication, Ifigure 1 is a front elevation, partly

1h sectmn of a. glass-blowing machine con-
Fig, 2

18 a side elevation of one of three uprights

~ate parts omitted.

composing part of the frame of the machine,

‘which is located back of the main shaft in
Fig. 3is an enlarged plan view of the

Fig. 1.
tog and base of the machine with intermedi-

Kig. 5.1s an enlarged vertical section of the

~upper part of the m&iu shaft and the parts

35

secured thereto. IKig. 5*isa perspective view

- of means of engagement between the main

40

shaft of the
shatt.
the base of the machine and showing, partly
in section, a closed mold thereon. Fig.7isa
plan view of the mold shown in 1‘10* 6. Tig.

8 is a sectional plan view, said sections be-

45

~vertical position.

ing on the s eveml_}ﬂnnes indicated by the
lines 8, 8', and 8* on Fig. §, the various parts
being shown broken away. Fig. 9 is a plan
view of an arm of one of the spiders on the
main shaft which supports the blow-iron in
Fig. 10 is an elevation of
the end of the arm shown in Fig. O,

50 is a full-sized section of the end of one of the

blow-irons and the socket for receiving the

Kig. 4 1s a side elevation
of certain gear @onuectlons shown in Fig. 3.

machine and a sleeve on said
Fig. 6 is a vertical section of part of

‘same.

Fig. 11

(No model.)

same.  Fig. 12isasectionon line 1212, Fig. 11.
Fig. 12* i1s a. sectional view of one end of a

Valve operated by the blow-irons of the ma-

chine. =

Referring to the drawings, A is the ba,se of
the mmhme to which are bolted the three
uprights A’ A? A2, shown in. Fig. 1, which is
afrontelevation of the machine, wheu ein said
uprights are shown one each on the right and

|'left hand sides of the machine and one on the
“back of the main shaft C.

is made of these uprights in order to leave
the front half of the machine entirely unob-
structed. - Said uprights are united at the

| upper extremities thereof by a three-armed

top frame B, a plan view of WIZIIC]] 1s shown
Only in Kig. 3

55

6o .

This disposition

muta,ble truck-wheels ¢ d’ are prowded and

‘mountéd on the ends of studs horizontally se-
| cared on the base A, and a swiveled truck-
‘wheel o is secured to the base A at the back
handle, .

of the machine and provided with a
only a portion of which iz shown in Figs. 2

and 3, whereby said machine may be moved
AS shown in said Fig. 3, that part of said top

75

frame I which unites the uprights ‘A® and A3 |

passes practically over the center of the cir-
cular base A, and a bearing 3 is provided

therein, which is central with smd base. »aid
bearin g recelves the hub of the large beveled

80

gear I, a shoulder being provided on the un-

der side of said gear I for bearing against the
‘upper surface of

sald -bearing 5
eled gear E is rotated by Lhe engagement
therewith of the beveled pinion WV secmed

Said bev-

to the shaft W2, having a worm-gear 21 on

the end thereof oveﬂmnwmw the t@p of the
frame B, (see Figs. 1 and 3, ) said worm-gear

meshing with aworm 22 on a shaft 25, loeflted
at 19‘ht angles to said shaft W? and SuP-
ported for 1’_'0tation in suitable bearings 24,

bolted to the upright frame-piece A®near the“
upperextremity thereof. A suitabledriving-
pulley 25 is fixed on one end of said shaft 23,

with which a belt engages for rotating the
Centrally through the beveled gear K

is located the main vertical shaft C, whose
upper extremity is flanged, as at 4. A metal
collar 5 is shrunk onto the upper end of said

main shaft C, the top of
-ﬂush with the top of

md shaft

00

100
sald collar bemﬂ‘ |
T_he .pm*«-_

0
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fitted to the upper end of said shaft.
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pose of this collar is to afford a broad bearing
for the support of said main shaft C on the
upper end of a long screw-threaded sleeve D,
The
sald sleeve D passes through the hub of the
beveled gear I and has a free vertical move-
ment therein, but 1s made to rotate with said
ocar as follows: A keywayis provided on the
Inner surface of the hole in the hub of the
beveled gear IE and the outer surface of the
threaded sleeve D, and a key fitting tightly
1n the groove in the gear X and loosely in the
oroove in the sleeve D permits the vertical
movement of the latter through said hub; but
the two parts C and D rotate as one.

A positive engagement between the collar s

on the end of the main shaft C and the upper
end of the screw-threaded sleeve D, whereby
sald main shaft C 1s made to rotate with said
sleeve D, is effected as follows: A slot 5%, rec-
tangular in cross-section, is cut diametrically
across the top of thesleeve D, and on the bot-
tom of the collar 5 1"ectm1rml..-u projections 5P
fit into said slots 5 thert_,by positively lock-
ing the said pm*ts to?ether for the purpose
described. Fig. 5* of thedrawings illustrates
thisconstruction. Said threaded sleeve D has
a screw engagement with a suitably-threaded
hand-wheel I, the hub of which has a bearing
on the upper surface of the gear K, and below
said bearing in the top frame B is a locking-
wheel or check-nut G, which serews up fo a
bearing against the lower end of the hub of
the beveled gear . From the above descrip-
tion 16 will be seen that the sleeve D may be
securely loeked by the wheels F and G to the
hub of the beveled gear E in any desired ver-
tical position relative to said gear, and the
rotation of the latter rotates the main shaft
C and the parts secured thereto.

A main head M is keyed to the shaft C at
7, and a screw-threaded sleeve O is keyed to

the said shalt below said main head in prox-

imity thereto. A screw-threaded sleeve O,
having a hand - wheel thereon, preferably
integral therewith, fits over said sleeve O,
and the upper end of said sleeve O’ bears
against the lower end of the hub 8 on said
main head. This sleeve O’ is the main sup-
port of said main head M. A set-screw 9
hears against the key 7, whereby said head
M is caused to rotate with said shaft. The
pomnt of sald set-screw enters said key more
or less to prevent it from falling in the key-
groove when said screw is 1005( ned. Said
blOOVO O' is for the purpose of vertically ad-
justing said head M and supporting it, as
above set forth.

The drawingsillustratea machine designed
for four molds and the main head M thus has
four radial arms 10, (though a greater or less
number may be used,) to the outer extremi-
ties of which the brackets N are secured,

which brackets support the vertically- mov-
ing blow-iron spindles 12, whose lower ends
pos,1twe]y engage with the upper ends of the
blow-] -irons T for rotating said blow-irons and

L ]

for supplying air to the molds therethrough.
Said main head M has a short hub 18 pro-
jecting above the upper surface thereof, and
between the end of this hub and the lower end
of the sleeve D is located on the main shaft
C a sprocket-wheel I, turning freely thereon.
A sprocket-chain 14 on said sprocket-wheel
engages a driving sprocket-wheel, to be de-
5011bed farther on, whereby said sproeket I<
18 rotated independently of said main shaft
C, and a gear 15, secured on the lower ex-
tremity of the long hub of sprocket IS, meshes
with four gears 16, supported for rotation on
suitable studs 17, fixed in said head M. Said
gears 16 are located centrally in line with the

70

75

30

center line of the arms 10 of the main head

M and have secured to their hubs, between

said gears and the surface of said main head,
the sprocket-wheels 1§, engaging with which
and with another Sprocket Wheel 19 on the
blow-iron spindle 12 is a suitable sprocket-
chain 20, whereby rotary movement is im-
parted to saild spindle and to the blow-iron
engaging with the lower end thereof. The
means for rotating said sprocket-wheel I, as
above descr ibed, are provided as follows: The
bevel-gear I is provided with gear-teeth on
1ts periphery, as well as with beveled teeth
ontheunderside thereof, and said first-named

teeth engage with the teeth of a gear 26, sup-.

ported on astud 27 for rotation thereon, which
stud 1s fixed in the top frame B. Said frame
B has a bearing 281in its extreme rearwardly-
projecting arm for a vertical shaft 29, (see
FFigs. 2, 3, and 4,) whose lower end is stepped
1n. a bearing 30, bolted to the upright A’, Fig.
2. A small gear 31 is secured to the top of
said shaft 29. The center of said gear and
the center of gear 26 are located on the same
line radially from the center-of the main shaft
C, and between said gears 31 and 26 are two
gearss2and 33,0f differentdiameters, secured
to a sleeve which is rotatably supported on
a stud 34, fixed in the end of a yoke 35, the
smaller of said gears 35 meshing with the gear
20 and the larger gear 352 meshing with the
small gear 31 on said shaft 29. Said yoke is
adjustable horizontally on the top frame B,
aslotinsaid yoke having passed therethrough
a bolt 36, which enters a suitably-threaded
hole in the top frame I3, whereby said yoke
may be secured in any desired position on
sald frame.

T'o change the speed of the shaft 29, the
two gears 52 and 335 are removed and two
gearsof different diameterssubstituted there-
for, said bolt 36 being loosened and the yoke
09 being adjusted to bring the said new gears
into mesh with the said gears 31 and 26. The
length and position of said shaft 29 are such
that a sprocket-wheel 37, fixed thereon, as
shown 1n Fig. 2, will lie in the same horizon-
tal plane as the sprocket-wheel I on the main
shatt C, and a suitable sprocket-chain 14 is
provided for the engagement of said two
sprocket-wheels, Whel‘eby the rotary move-
ments of the shaft 29 are imparted fo said

Q0
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sprocket I and through the gear and sprocket-
chain connections above described to the
blow-iron spindles 12 and blow-irons 'F, which
engage by one end with said spmdles

From the preceding desecription it is seen
that while the main shaft Cis rotating at one
speed the speed of rotation of the blow-irons

may be varied to suit the requirements of the

~ different kinds of work which can be per-

10

15

20

formed by this machine.
At the extremities of the arms 10 of the
maln head M are secured the brackets N,

‘which support the blow-iron spindles 12.
nald brackets, as shown, are provided with

two arms, in Whmh are located the bearings
39 for qma spindles 12, and between said bear-
ings on said spindle ‘the sprocket-wheels 19
are located. Said sprocket-wheels and spin-
dles have a spline-and-groove engagement,

whereby said spindles may have a vertical
movement through the said spr ocketq and be

rotated thereby.

- The upper extr emities of the spmdles 12
aresomewhatenlarged, and a grooveisturned
therein at right angles to the axis of the spin-

~dle, and a e(}llm 40, engaging sald groove, has

.30.

351

| _.SPmdle 12 there is screwed thereon a mouth- |
laring en-
trance in the lower end thereof, as shown in
Figs. 5and 11, which last-named figure shows

40

. - 50
55
60

_65

-opposwelv-loeated trunnions theleon which}

engage pivotally with the forked end 41 of
the cam-actuated levers 42..

ment in a vertical plane on Ppins 44, passing
therethrough and through a suitable stand-
ard 495, bolt_ed to the suﬁaee of the main head
M. Onthe lower extremity of said blow-iron

piece 46, which is provided with a

the construction of the lower end of the spin-

dle 12 and the upper end of the blow-iron T

in engagement therewith and in engagement

with the piston-valve inside of said spindle.
Ifig. 12 shows in cross-section the means of
.enwawement between said blow-iron and the
mouthpmce of said spindle, whereby said
blow-iron is positively rotated, which con-
‘struction consists in providing
~ piece 47, fitting the interior of sald mouth-
plece 46 and. ]]&Vlllﬂ‘ a spline-and-groove en-
oagement with the 1111361101' thereof and ahex-
agonal or other angularly-shaped opening 48

centrally therethrough in line with the axis

~of said spindle 12, the ends of the blow-iron
being made to conform in cross-section to the

contour of said opening 48 and fitting loosely
therein.

spring will force

ment Wlth said blow-iron as by the revolu-
tion of the latter the angular sides of said
opening coincide w 1th the anfrular end of said
blow-iron.

The blow-i 1ron slnndle 19 2, as-sllown in Flg.

in the top thereof.

Said levers on
their inner ends.are provided with cam-rolls
43 and are supported for a swinging move-

thereth ough.

o a cup-shaped

Upon the insertion of the blow-iron
into the spindle 12, if the angular sides of the
“end thereof do not coincide Wlth the angular
~opening in the cup-shaped piece 47, the latter
- will be lifted against the spring 4’7“ which
said cup down in engage-

5, 18 pr oﬁded with a cavity 49 within it near

its lower end and in the upper end thereof
with a hole 50 for receiving a suitable pipe

connection, said two openings being united by

an air-passage a1, eﬁtendinglengthwise from

7°

the lower end of said spindle into the hole 50

This passage provides
means for conducting air to the blow-iron aud
thence to the molds T' of the machine, and
said passaﬂ'e is controlled by a piston- valve
located in the lower end of said spindle 12,
which valve is Opened by the contact of the
upperend of the blow-iron when inserted into

away.

ﬁts the bore of the air-passage 51 in the lower

end of said spmdle with sufficient freedom to
-Thelength of said valve

slide freely therein.:
is such that when. the blow-lron T is removed
and the air pressure has forced said valve
downward so that its lower end rests on the

| inner surfaoe of the cup 47, the air-ports 53

75

30

“the mouthpiece 46 and is closed by the air-

pressure aboveit when said blow-ironis taken
Said valve consists of a tubular piece
52, the upper end of which isclosed and which

%o

in the walls of said piston- Valve 52 near its

closed end will be entirely covered by the in-
ner surface of the passage- way 51 in the Spin-
dle 12, thus preventing the passing of the air
The dotted position of said

valve when closed is shown in Fig. 11. With-

in the lower end of said valve is a washer 54,

made of rubber, leather, or othersuitable ma-

terial, against whlch ‘rhe end of the blow-iron
comes in contact when it is put into the
mouthpiece of the: spindle.
only to prevent the escape of air around the
end of the blow-iron, but also prevents the
battering up of the end of the valve by the
end of the blow-irons, which in operating this

machine have to be removed and replaced -

very quickly. Instead of the washer 54 the

1'his serves not

100

105

| end of said tubular valve 52 may be prowded .
{ with an annular rubber shoe as shown in sec-

110
I tion in Fig. 122, |

The blow -iron. %pmdle 12 is eonnected by S

suitable metal pipe-fittingsand a flexible pipe
55 with a valve- eontmlled alir- passage 506,
horizontally located in the top of the stand-
ard 45. A piston-valve 57 has a movement
in said passage for opening and closing an
air-port therein. Said valve has a screw-
threaded stem 58, on the outer extremity of
which is a head 59 provided with an annu-

lar groove en?aglnw with the forked end of a

bow-Spring 60, secured to the upper end of
said standard 45. Said valve 57 is moved to

close the air-port above referred to by the en-
‘gagement of the said head 59 on the end of |

the valve-stem 58 with a hormontally-lacated

stationary cam-surface 61, against the edge
of which the said head 59 is comtantly held

in engagement as said parts are carried

ar onnd in a circular path by the rotation of

the main head M. By varying the periph-

I15

126

1'25

130

eral contour of said cam-surface 61 any de- -

sired action of the valves 57 may be obtained.

Said cam-surface is held stationary by bemﬂ'_
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secured in any suitable manner to the top of |

the annular blow-iron cam L,castintegral with
a long hub 62, which extends from the under
side of the sprocket-wheel I{ to the top of said
gear 1o on the main shaft, the hub of said
sprocket-wheel turning freely within said hub
02. An-arm L' (shown partially in Fig. 2 and
more fully in Ifig. 8) is bolted to the top of said
blow-iron cam L.and extends backward nearly
to the inner face of the frame-upright A’,
which i1s provided with a vertical rib 63, with
which the fork end of said arm I engages
and whereby the blow-iron cam Lis prevented
from rotating by contact with the rotating
hub of the sprocket-wheel K. Said blow-iron
cam L ismade with a downwardly-projecting
cam-surface 64, (shown in IFigs. 1 and 5,) with
which the cam-rolls 43 on the ends of levers
42 engage and whereby said levers are oper-

ated to move saild spindles 12 vertically in

their bearings when during the operation of
the machine the blow-irons arrive at that
point in their rotation about the main shaft
where they must be removed from the ma-
chine and a new blow-iron with a fresh gath-
ering of glass substituted therefor.

Air is supplied to the various blow-irons of
the machine as follows: An air-passage 65 is
made in the main shaft C from the top there-
of downward and terminatingatapoint some-
what below the surface of the main head M.
A cross-passage 66 is made through the walls
of the shaft C at such a point as will bring
sald cross-passage within the air-reservoir M/
within said main head. Said air-reservoir is
practically circular in form and concentric
with the main shaft C. Air-conduits M? are
provided extending from said reservoir M’ to
the surface of the main head M. Said air-
conduits being in the form of hollow ribs are
preferably cast integral with the walls of said
reservolr and the horizontal surface of said
main head, whereby they not only serve their
purpoge of ailr - conduits, but also form
strengthening-ribs for the stiffening of the
horizontal portion of said main head on which
the various operative parts of the machine
heretofore described are located. The loca-
tion of these ribs or air-conduits M?is clearly
shown in FKig. 8, wherein it is seen that their
extremities lie substantially midway between
the arms 10 of said main head. An opening
18 made down through the surface of the main
head into each of these air-conduits M2 as
shown in said Fig. 8, and a flexible connec-
tion 67, extending from said opening to a suit-
able nipple on the side of the valved air-pas-
sage o6 in the top of the standard 45, serves
to convey air from the said main reservoir to
said valved air-passage.

To the upper end of the shaft C a connec-
tion is provided with any convenient source

of air-supply, a short end 68 of said flexible

connection being shown in Fig. 5.

Two spiders S and S’ are secured to the
main shaft C (see Ifig. 1) and each of these
spiders is provided with as many arms 69 as

A $84,755

there aresetsof molds. Inthe machine form-
ing the subject of this invention only four
molds are employed. The centerof the sock-
ets in the ends of the arms 69 of said spiders
and the blow-iron spindles in the ends of the
arms 10 in the main head and the center of
the molds 1", supported on the base of the
machine, are all in vertical alinement.

In order to provide for the easy and rapid
adjustment of the blow-irons in absolute
alinement with the blow-iron spindle 12 and
the mold T, the sockets 70 in the ends of the
arm 69 for receiving said blow-iron are made
laterally adjustable, as shown in the detailed
view in Ifigs. 9 and 10, said sockets having ex-
teriorly a rectangular form and being in-
serted in a flanged reclangular opening in
the ends of said arm 69, with adjusting-screws
71 passing through said flange and engaging
the edgesofsaid sockets. Furthermore,owing
to the rapidity with which said blow-iron is
taken from and replaced in the machine it
has been found convenient to cast on the

- ends of the arm 69 guides 72 for said blow-

iron, which flare outwardly, thereby render-
1Ing 1t unnecessary for the workman to be es-
pecially careful in replacing a blow-iron in
the machine. Said guides on the upper blow-
irons" S hang downward and on the lower
blow-1ron stand vertically. The usual en-
largement 73 on the blow-iron is provided for
supporting said blow-iron on one of said
spiders. In the drawings said enlargement
1s shown asengaging the arms of the spiderS'.

In manufacturing articles of glass on ma-
chines of this description the use of sectional
paste-molds is almost invariably required,
and to provide for the dipping of said molds

in water, for the purpose of wetting the paste

lining and cooling the parts of said mold, a
water-trough 74 is provided in the front part
of the base A.
made integral with said base. Figs. 6 and 7
show the construction of one of said paste-
molds (indicated by T') and its adaptation to
the machine.

Referring to Figs. 3 and 6, a base A is
shown having a horizontal platform 75, occu-
pying, as shown in Fig. 3, about two-thirds
of the area of said base, the other third be-
ing represented by the water-trough 74. A
raised combing 76 surrounds this platform
and forms the front of the water-trough. A
track 77 at a suitable distance from the cen-
ter of the base and concentric therewith,
where it lies on the horizontal portion of the
platform, is provided for a supporting-wheel
73 to run on, which wheel is pivotally sup-
ported 1n proper relation to said track on the
under side of a mold-carrier 79. Said mold-
carrier i8 hinged to a hub 80, with short
arms 31 cast thereon for the reception be-
tween them of the end thereof. A suitable
pin passes through said arms and the end of
sald mold-carrier, whereby the latter may
have a swinging motfion in a vertical plane,

| which permits said mold-carrier and mold to

(See Fig. 8.) Said trough is-
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follow the downw ardly-curved track 77 into ] this ob]eetlon one or both of the arms 89 is

the water-trough74. Thehub 80isfixed upon
the main 5h&ft C 1n any convenient manner

‘and rotates therewith. The movementofsaid

mold-carriers on the track around the circu-
lar base A causes the rolation of the wheel
78 on 1ts axis. Said wheel has secured to

~1ts face a beveled gear 32, engaging with

IO

| mold T,

20

30

another beveled gear 83, supported in the

mold-carrier 79, A stud passes through said

“mold-carriers, to which stud said beveled

gear 33 1s ﬁx_ed which studis central with the
dlsk being fixed tothe inner end of
said Stud thus fm ming a bottom for said
mold, whleh being constantly rotated by the

B movement of the mo]d-supporting_,wheel 78,

geared thereto, as described, serves to give
a smooth finish to the bottom surface of any
article of glass made in said mold. Said

mold is automatically opened and closed at

the proper time to permit it to descend into
the water-trough i 1n an opened pos1t10n and.
sald opening 18 e

the water- troufrh the edo*e of the cam 84 be-
ing of such eontom as 1:0 permit said move-
ment of said block. YVhen said moldis closed,

the tension of said spring 92 serves to keen

said roll 85 in contact with the edﬂ'e of the
cam 84, - The elosmﬂ of said mold is effected

by the cam 84, anmnst which the cam-roll 85

35

bears, which cam-roll is supported in the
block 36, which slides between the two arms

37 and 88 of said mold-carrier, two econnecting

- rods or arms 89 being attaehed to each side

40

55

of said block and to one side of said paste-
mold, each side of the center thereof. The
two halves of the said mold T' are pivoted at
90 to the mold-carrier, and it is readily seen
by reference to Fig. 7 that any movement of

the block 86 outwardly from the main shaft

between the arms 87 and S8 of the mold-car-

rier will close said mold T’, and said move-

ment is provided for at the proper time by

the contour of said cam 84. The final closing

of said mold-section is made positive by a

cam 84%, secured to the platform 75 of the |
base A, mth which cam the cam-roll 85 en-

gages. To positively insure the opening of
sald mold, the cam 34* is provided as an aid
to said springs 92, which cam is secured to

the platform 75 of the base A in position to
~ engage said cam-roll 85 and impart a quick

movement of the block 86 inward toward the

main shaft C. He1etofore in molds con-

~ structed in a manner similar to this said

6o

molds have been badly strained or broken by

reason of more or less molten ﬂ‘l&b% being

~ sometimes caught between the s1des thereof

damage will frequently occur.

as the mold is closmn* over the gathering of
glass on the end of the blow-iron, and with-

.out any means provided for yleldmcf to said

pressure by any of the parts more or less

Tected by the spring 92, se-
cured by one end to the pin 93 and by 1tq op-
‘posite end to the stud 85* in the block 86,
which spring draws the said block toward the
~ main shaft as the mold beginsits descentinto |

To obviate

made as shown in Figs. 6 and 7—viz., a loop
911is formed in said arm substantially eircular
in form, and by referring to Fig. 6 it will be

%-l

seen that the ends of said loops are somewhat

separ ated. Thisloop 91in the arm 89 is made
in such a way as to have strength enough to
perform its functions in opening and elosmﬂ*
the mold, but if any glass becomes caua‘ht
between those parts of the mold which sh(}uld
close tightly the said loop in the arm 89 per-
mits the two horizontal portions of said arm
to approach each other more or less, thus re-
lieving the excessive pressure on the mold
and preventing any damage thereto. Said
arm is made of steel and plopelly tempered.

“As said mold descends into the water-trough

74 it does so against tension of the spring 92
located between the pin 90 of said mold and
the pin 93, forming part of a collar 94, which
is secured ‘above the hub 80 to the main shaft
C Dby a set-screw. Said spring 92 is for the
purpose of assisting the return of the mold-
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90

carrier to a horwont&l position as it cmerges

from the water-trough 74.
The adjustment of the main shaf t C and all'
of the parts secured thereto is effected by

first loosening the locking-wheel &, and then
by mampulatmg the hand—wheel I the said

main shaft C may be raised or lowered a,t will
and secured in said newly-determined posi-
tion by turning up the wheel G, as described.
Adjustments of the main head M on said
shaft C are effected without changing the po-
sition of said shaft by first loosening the set-
secrew 9, which holds the key 7, and then ma-
mpulatmﬂ the screw-thr eaded sleeve O’ to
raise or lower said head, as desired, securing

the latter by again settmﬂ-‘ up. the screw 0,

This adjustment, for exctmple 18 necessary to
effect the removal of

[OO . .

105

cam 61, it being neces- -

sary to change this cam for d1ff erent L.mds of

work.
Having th s desenbed my invention, what

I claim, &nd desire to secure by Letters Pat-
ent, is— -

1. In an automatic ﬂlass-blowmﬂ' machine,

"a suitable base and upright frame thereon, a

vertically-adjustable main shaft suspended
from a part of said frame over said base, and
means for rotating said shaft, a series of
molds, blow-irons t01 sald . molds suppmted
in opemtwe relation thereto, a main head
vertically adjustable on said ghaft said head,
with said molds and blow-irons IOtELtan‘ Wlth

said shaft, means on said main head f01 posi-

tively engaging the upper extremities of said
blow-irons, means for effecting a change in

LTQ
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the speed of rotation of said blow-ir ons, “rela- _

tive to the speed of rotation of the main shaft,

means for supplying air at varying pressures

to said blow-lrons, and means for antomart-

ically opening and elosmﬂ* said molds, sub-

stantmlly as deseribed.
2. In an a,utomatm glass-blowing maehme

a base and an uprln‘ht frame thereon, a ver ti- ,'

a,lly-&dgusta,b]e main %haft suspended from &
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part of said frame over said base, and means
for rotating said shaft, amain head secured to
gaic shaft and adjustable vertically thereon,
a series of molds secured to said shaft, and
blow-irons for said molds, one end of said
blow-irons engaging the end of vertically-
moving hollow E;pllld]GS rotatably supported
on said main head, levers pivotally supported
on said main head for moving said spindles,
a sultable air-supply for s.;ud blow -1irons,
valves on said main head for controlling said
air-supply, and means for Opemtmfr said
valves and for moving said pivotally-sup-

ported levers, consisting of non-rotating cam-

surfaces supported on said main head and
engaging said valves and levers and movable
vertically with said head, substantially as de-
seribed.

3. In an automatic glass-blowing machine,
a base and uprightframe thereon,amain shaft
suspended from said frame oversaid base, and
means for rotating said shaft, & main head se-
cured on said shaft and adjustable vertically
thereon,a series of sectional molds,blow-irons
for said molds, hollow spindles on said head
for positively engaging one end of said blow-
irons, and means of support on said shaft for
sald blow-irons, air-conduits between said
hollow spindles and an air-reservoir in said
head, valves in said air-conduits and pivot-
ally-supported levers engaging said hollow
spindles, which valves and levers are oper-
ated by their engagement with stationary
cam-surfaces on said head,around which they
are moved by the rotation of said head, com-
bined with means for supplying air to said
reservolr, substantially as described.

4. In an automatic glass-blowing machine,
a base and upright frame thereon,a main shaft
suspended from said frame over said base, and
means Lor rotating said shaft, a main head se-
cured on said shaft and ad]usta,ble vertically
thereon, a series of seetional molds, blow-irons
for said molds, hollow spindles on said head
for positively engaging one end of said blow-
1rons, and means of support on said shaft for
sald blow-irons, air-conduits between said
hollow spindles, and an air-reservoir in said
head, valves in said air-conduits and pivot-
ally-supported levers engaging said hollow
spindles by one extremity and by their oppo-
site extremities with stationary cam-surfaces
on saild head, around which said levers are
moved by the rotation of said head, combined
with means for supplying air tosaid reservoir,
and means for rotating said blow-irons at
different rates of Speed independent of the
speed of rotation of said main shaft, substan-
tially as described.

5. In an automatic glass-blowing machine,
a suitably-supported main shaft and means
for rotating said shaft, a main head secured
thereon, a series of molds secured to said
shaft, blow-irons between said molds and said
main 116&:1, alr-conduits for conveying air to
said Dblow-irons under v varying pressures,
means for opening and closing sald molds,

and means for sapporting and for rotating
said blow-irons at varying rates of speed in-
dependent of said main shaft, consisting of
a spindle for engaging one end of said blow-
1rons, a membor on smd main shaft rotating
:_reely thereon, gear and band eonneetmnb
between said member and said spindle for ro-
tating the latter, an auxiliary shaft on the
frame of the machine parallel with said main

shaft, a band connection between said auxil-

iary shaft and said member on the main shaft,
and interchangeable gear connections be-
tween the main shaft and auxiliary shatt

‘whereby the latter may be rotated at varying
- rates of speed relative to the speed of said
-main shaft, substantially as described.

6. In an automatic glass-blowing machine,

‘a suitably-supported main shaft vertically
‘adjustable in its bearings and means for ro-
tating said shaft, a main head vertically ad-

justable on said main shaft and rotating

therewith, suitable molds carried around by

said main shaft in a circular path, suitably-
supported blow-irons, hollow spindles on said
main head engaging with one end of said
blow-irons, driving connections on said head
for said spindles, a blow-iron-driving member
on said main shaft rotatable independently
thereof, and means for rotating said member
at varying speeds, an air-reservolr in gaid
main head, air-conduits therefrom to said
hollow spindles, valves in said conduits for
varying the supply of air passing to said
spindles, means for moving said spindles ver-
tically, and suitable air-passagesin said main
shaft communicating with said air-reservoir
for supplying air thereto, substantially

deseribed.

7. In a glass-blowing machine, a sectional
mold therefor, and means for operating the
same consisting of a mold-carrier, mold-sec-
tions pivotally secured thereon, a block hav-
1ng a longitudinal movement on said carrier
and one or more longitudinally-yielding con-
necting-arms engaging with said block and
the sections of said mold, and means for
moving said block whereby said sections are
swung from and toward each other, substan-
tially as set forth.

3. In a glass-blowing machine, means for
rotating the blow-irons thereof consisting of
a rotatable hollow spindle 12, a mouthpiece
46, thereon having an opening in its lower
end for the end of a blow-iron, a vertically-
movable cup 47, in said mouthpiece, a spring
4.7*, between the top of said cup and the lower
end of sald hollow spindle, an angularly-
shaped opening in said cup for receiving a
similarly-shaped end of a blow-iron, an air-
valve 1n said spindle operated by said blow-
iron to admit air to the latter, and means for
rotating said hollow spindle, substantially as
described.

9. In an automatic glass-blowing machine,
means for effecting the alinement of a blow-
iron with its mold consisting of a blow-iron
support 69, movable sockets in the ends of
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sald arms. for .engaging + said blow-—-lron, and | means for rotating said blow-irons, and for

means for adJLlstlnfr sald sockets 1n a plane

~at right angles to the axis of said blow-iron, -

'snbsmntlally as described.

10. In a glass-blowing ma(,hme, a main

shaft and means for 1*0taJt1nfr said shaft, a
series of blow-irons and means on said shaft
for supporting the same, combined with

---------

effecting a chanﬂ'e in the speed of rotation 10

‘thereof 1elatlve to the speed of rotation. of
sald main %haft substa,ntlally as described.

o HENRY J. COLBURN.
WVitnesses _.
FrRANK D. SuyYDpAM, J r.,
JAMESL bELL ’
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