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This invention relates to glass blowing
machines, its object being to provide an im-
proved blowhead, which among other things
is adapted to utilize co*npresqed air from a
single source of supply to produce diffevent
pressures for the blowing and holding down
operations of the blowhead. This differen-
tial pressure
throughout any changes in the pressure of
the air supply, whereby the blowing pres-
sure is prevented from overcoming the hold-
ing down pressure and consequently the
blowhead remaing firmly seated upon the
mold throughout its blowing operations.

The comp}csaed air for the blowing and
holding down operations of the blowhead
i peuochcallv admitted from 2 sapply
source to a chamber from which the separate
supplies -are taken for said blowing and
holding ‘down- operations, by means syn-
chronized to admit the air to said chamber
in proper time relation to the time the blow-
head 1s brought into position to cooperate
with the miold.

The ‘invention also includes a freely ad-

justable blowhead  portion, which wheén
moved into engagement with the molds au-
tomatically becomes adjusted to properly
seat itself thereon regardless of any slight
angular or lateral variations in the position
of the molds or the blowhead from time to
time. The invention further includes im-
proved means  for manually adjusting the
blowhedad to aceurately center it with the
molds by shifting it transversely thereof
and algo improved means for automatically
noving the blowhead up and down into co-
operative relation with successive molds.

Further objects will appear from the fol-
lowing description; teken in connection with
the accompanying dl awing illustrating one
embodiment of the invention.

"Figure 1 is o sectional elevation of a blow-
head taken on line 1—1 of Figs. 2 and 3;

Tlg. 2 iga phn view, in Secuon, on line
2—2 of Fig. 1;

Fig. 8 is a bottom VleW i section, taken
on line 8—3 of Fig

Fig. 4 is an enLu oed detail section show-
ing the- application of the blowhead to the
ﬁmshmo mold; and

is automatically maintained i
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Fig. 5 is a fr agmentary sectional elevation
of a portion of the mechanism for raising
and lowering the blowhead, and for con-
trolling the supply of air thereto.

Blowheads embodying the present inven-
tion may be used with or adapted to differ-
ent types of glass making machines, includ-
ing those in which the blowheads and the
molds are carried on a revolving turret, and
the blowheads dre swung into and out of
engagement with the molds for the different
blowing operations at the several stations
provided.

The blowhead 10 is carried on the outer
end of an arm 11 and is adapted to cooper-
ate, first with the parison mold or neck ring
12 for counterblowing the blank or parison,
( Hig. 1) and thereafter with the blow mold
13 for imparting the finishing blow to the
bottle. - (¥ig. l).

The blowhead includes a cylinder 14 in
which is mounted a piston 15 having-a hel-
low stem 16, slidably mounted in the bear-
ing 17 on the cylinder head. Secured upon
the upper end of the piston stem is a washer
18, which is held in position by a pin 19 re-
movably inserted through the stem 16, A
spring 20 is interposed between the washer
and head of the cylinder to maintain the
piston in_ its uppermost position when not
in operation, the piston being limited in its
downward movement by a stop 21 extending
upwardly from the bearing 17. DlSpOSL(l
upon the top of the cyhndez is a cap or
cover 22, secured by screws 23, the cover, in
conjunc*tion with the top of the cylinder,
forming an air chamber or passage 24 in
free communication with the hollow pl‘smn
stem 16.

The arm 11 is in the form of a casing or
receptacle, thus affording an air chamber 25
from which compressed air is supplied, both
for holding the blowhead down upon the
mold and for blowing the blank therein.

The supply of air to the piston chamber
26 for holding the blowhead down upon the
mold is 1'egul ated by an adjustable valve 27
serving to vary the size of the passage 28,
whereby the flow of air to the piston cham-
ber'may be regulated, as may be required.
The air pressure applied through the piston
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stem 16 for blowing the bottle 15 always less
than that for holdmo the blowhead down
upon the mold, altllouOh both wpphem are
taken from the common supply chamber 25

*his difference is caused by interposing a
valve 29 between the chambers 24 and 90,
the valve being held down by a spring 30
disposed within a depending boss 31 on the
cover 22. The prmO‘ 18 of such a capacity
as to permit the valve to open only after or
about the time the blowhead is seated upon
the mold, at which time the pressure builds
up in the chamber 25 sufficiently to over-
come the resistance of the spring 30, the
Hfrmoth of which is according to the dif-
ferential air pressure desired.

By this means separate supplies of air of
diferent pressures are obtained for
ing operation and for the holding down op-
“mho of the blowhead, the differential re-
maini ng constant at ult times, according to
the pressure of the spring 80. If these two
air pressures were equal or nearly equal, the
blowing pressure might overcome the Hold-
ng down pressure e and cause the blowhead to
become unseated upon the mold during the
blowing oporfxtlon.

The ])1&* on 15 constifutes a suppm” for a
depending freely ¢ cqmtable device for co-
opera ation with the molds, Whmn will auto-
rmtlcqhy assume correct position upon the
molds. regardless of any Ehgnf ‘mgula' or
lateral variations either in the position of
“hc molds or of the blowhead. This device
which is quickly detachable, is made vy of 0
plarality of 1 Ohmwly movable parts fres to
assume different positions of adjustment
relative to the piston and also relative to

each -other.  Tlus device comprises thc air
cup 82 and mold cap or ving ‘w, the former
serving as a carrier for the latter. A plu-
rality of lugs 34 extend <owmvfu'a,v from
the mstom 15, and inwardly beneath Tateral
projections 85 on the annular portion 86 of
the cup 32. The cup may be : cﬂuly Te-
moved from and replaced m the piston by
turning it far enough to move the projec-
tions 35 out of or into com idence with the
lugs 34, The flange 36 of the eup is pro-
vided with a lumuhtv of notches 37, profer-
ably located adjacent the 1)“!)|eauou., J5, one
of which is adapted to receive a spring 88
secured upon ‘md extending downward iy
from the piston 15, whereby the cup is pre-
vented from accidentally tw’nnm and ﬂms
becoming displaced from the p;ston
The mold eap or ring
ried by the hm 5 39 on the cup 32 in the same
manner as that Just-deseribed in connection
with the mounting of the cup upon the pis-
ton.  The ring QS is- prevented from acci-
ement from the cup 39 by a
spring 40 secu 1‘ed upon the cup and prmec‘L
ng downwardly mto one of a plurality of
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the blow-

33 is detachably car-

€
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notches formed in the ring. uuﬁmont play
is provided between the ring 83 and hw:: 39
to permit of a slight lue U moven ‘len of the
ring upon the cup, in order that it may freely
accommodate itsolf to the molds m meure
proper contact therewith., Likewise a cer-
tain amount of play is provided hebween the
lugs 34 and projections 85 on the Jlmwo 30
of the cup in order that the cup may be free
to shift laterally upon the piston.
‘The depending mold cooperating parts
arried by the piston, including the cup 32
and ring 38 are mounted for angular nmove-
went upon the piston to take care of any an-
gular variations in the position of the mold;
with respect to the blowhead. The flange 36
of the cup 82 is provided with a <phm‘1f"tl
ceat 41, which ig uprwd to seat upon the
apnular inclined surface 42 of the piston,
whereby a line-contact is made betwoen the
cup and piston to produc an air tight joint
to prevent escape of the blowing air, which
comes downwardly through the stem 16 of
the piston. The c¢enter of curvature of the
sphey IC?}] surface 41 is disposed substantially
in the plane of the top or .smlmw surface
of the blank mold when the M(,\\ head ocet-
Pies an operative position relative to {his
mold, as ilinstrated in Fig. 1, and very cloge
to the top or sealing surface of the blow
Pmm Wlmn the Dlow head occupies an op-
¢ position relative to this mold, as il-
ied 11 Fig. 4, whereby tilting move-
¢ blow head does not dis l)]ii(,‘i.‘ it
vly great extent velative (o eithe
ds. In other nc_)rd,s, the mold

acPs of the hlow ] no doare diae
» vit hm a f‘lﬂlt‘w‘ defined Dy«
(\m nua {oz i ed ¢ ‘u‘e of the

f«f}meh within iy member

32 1s mounteq !.'m-i'um.1 it

any mold hap 1y ti]

respoct (o the he cup will s

larly tiit upon the :‘M “‘“!‘1 ‘
with the mold; so i‘hz‘t 1 he axes of the cu N

-md mold will ba\ nas -nm If any mold s

slightly ced Iates £

displac
the cl mpz s
a ¢imilar e

L
oF
LY

erally of the hlowhead,
Cring 33 \111 shift laterally o
¢ wtent upon the cup to accommo-
date m»in to the mold and form an air tight
joint therewith.
A su.tbng‘ dlate 43 s adapted to i
eng 1 ,(‘p of the paris oy 4 (1]
at tlw time the mold cap 28 i

18 moved

engagement with the mokh whereby the ajv

into

for blowing the bottle is
aping around the top. The cealing plate
ig pmwdf‘n with a hollow stem 45 prefor-
ably projecting into the stemn 16 of the pis-
ton, with sufiicient Tooseness to allow its up-
per end to swing freely with the cup 32 on its
spherieal seat 41. when tilted as above de-
seribed.  The sealing plate is kup]w ted in
the cup 32 by means of a tapered split elamp

prevented from
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or collet 47 surrounding the stem 45, so that
when the nut 49, threaded upon the end of
the collet, is screwed down upon the boss 48,
the split jaws of the collet will clamp the
stem. By loosening the nut 49, the sealing
plate may be readily adjusted to the desired
Leight, according to the distance the top of
the parison or bottle projects above the mold
18. The collet is prevented from turning by
means of a pin 50, extending through the
boss 48 into the space between two of the
jaws of the collets, (Fig. 1).

Since it is desirable to use the blowhead
with molds of different proportions to pro-
duce articles of ware varying in size, the

depending mold cooperating device carried-

by the piston may be readily removed as a
unit and another similar unit of different
proportions substituted therefor, as indicated
by the larger unit shown in dotted line posi-
tion in Figure 1.

The arm 11 of the blowhead is clamped
upon a hollow shaft 51, the lower end of
which is slidably mounted in 2 bearing (not
shown) on a suitably rotated turret 52, (Fig.
5). Telescoped into the hollow shaft 51 is
a tube 53, the upper end of which is secured
to a valve casing b4, also carried by the tur-
ret 52, the shaft 51 being adapted to freely
stide upon the tube. To move the blowhead
into and out of position to cooperate with the
mold, the arm 11 is adapted to be raised and
lowered by a lever 55 pivoted on a bracket
56 adapted to be supported by the turret 52.
The outer end of the lever is forked and suit-
ably connected with the grooved collar 57
on the upper end of the hollow shaft 51,
while the inner end of the lever is pro-
vided with a roller 58, adapted to travel in a
cam patli B9 on a stationary cylinder or cas-
ing 60, about which the turret 52 rotates.

The shaft 51 may be oscillated by any
suitable means (not shown) to swing the arm
11 so0 as to move the blowhead into and ont
of vertical alignment with the mold, in case
it ig desired to swing the blowhead clear of
certain parts of the machine, during the ro-
tation of the turret.

Compressed air for holding the ‘blowhead
down and for blowing the blank and bottle
is periodically supplied to the chamber 25
in the arm 11 from a distributor or main sup-
ply source (not shown). This air is con-
troled by a valve 61 in the casing 54, the valve
being moved to open and closed position by
suitable means timed to actuate the valve at
the proper moment, such means preferably
including the upper and lower pivoted mem-
bers 62 and 63 on the stationary cylinder 60,
the members being actuated by a series of
wipers 64 on a rotating drum 65, concentric
with the casing 60 and turret 52. The air
from the distributor is supplied to the valve
chamber 66 by means of a pipe 67 and passes
downwardly from said chamber through the

a3

tube 53 into the supply chamber 25 by way
of the registering openings 68 and 69 located
respectively in the arm 11 and hollow shaft
51. The opening 69 is elongated in order

that the opening 68 may register therewith ;

when the arm is adjusted angularly upon the
shaft 51.

Lengthening or shortening of the blow-
head arm to adjust it to the mold distance
is effected by means of the split eccentric 70,
interposed between the arm 11 and shaft.
The eccentric is turned by turning the screw
71, the thread of which engages the eccentric
as a worm wheel. After adjustment, the arm
11-is clamped upon the eccentric and the
eccentric upon the shaft 51 by means of the
bolts 72, which extend through the split jaws
78 of the arm, (Tig. 2).

The illustrated embodiment of the inven-
tion may be modified in construction, ar-
rangement and operation, to adapt it to dif-
ferent conditions, without departing. from
the scope of the invention as expressed in
the appended claims.

I claim:

1. In combination with a mold having a
sealing surface, a blow head cooperating
with said mold and comprising a vertically
movable support, and a depending member
mounted for free tilting movement relative
to said support, the center of said tilting
movement being disposed substantially in
the plane of the sealing surface of said mold
when said blow head occupies an opera-
tive position with respect thereto.

2. In combination with a mold having a
sealing surface, a two-part blowhead coop-
erating with said mold and having a ball
and socket joint connecting said parts, the
center of curvature of said joint being dis-
posed substantially in the plane of the seal-
ing surface of said mold when said blowhead
occupies an operative position with respect
thereto.

3. A blowhead comprising a support hav-
ing a concave surface, and a member carried
by said support and having a coacting con-
vex surface for seating engagement with
said concave surface, the center of curvature
of said coacting surfaces being disposed sub-
stantially in the plane of the lower surface
of said member.

4. A blowhead comprising a support hav-
ing a conical seat, a member having a coact-
ing spherical portion adapted to pivotaily
engage said seat, and a sealing ring carried
by said member for engagement with a mold,
the center of pivotal movement of said mem-
ber being disposed substantially in the plane
of said sealing ring.

5. A blowhead comprising a support hav-
ing a concaved seat, a member having a co-
acting convexed portion adapted to pivotally
engage’ said seat, and a laterally movable
sealing ring carried by said member for en-
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gagement with a mold, the center of pivotal
movement of said member being disposed
substantially in the plane of the top surface
of said mold when said blowhead occupies
an operative position with respect thereto.

6. In a glass blowing machine, the combi-
nation with & blow mold, of a blow head, a
fluid pressure device for moving said blow
head into and out of operative position with

respect to said mold, a single fluid pressure

chamber having separate passages leading to
the blow head to supply blowing air thereto
and to the fluid pressure device to actuate
the blow head, and means closing one of said
passages and arranged to automatically open
when the air in the chamber exceeds a prede-
termined pressure.

7. In a glass blowing machine, the combi-
nation with a blow mold and a pressure op-
erated-blowhead, of a pressure chamber hav-
ing separate supply passages leading to the
blowhead for supplying air to move the head
into engagement with the mold and to blow
the blank therein, an automatic valve for the
passage controlling the supply of blowing
alr arranged to open subsequently to the
movement of the head, and means timed to
periodically supply compressed air to said
chamber for each operation of the blowhead,

8. In a glass blowing machine, the combi-
nation with a blow mold and a pressure op-

~erated blowhead, of a pressure chamber,

40

means for -admitting separate supplies of
air from said chamber to the blowhead at
different pressures, one of said supplies be-
ing applied to operatively position the blow
head relative to the mold and the other of
said supplies being applied to provide blow-
ing pressure, and means timed to intermit-
tently supply compressed air to said cham-
ber for each operation of the blowhead.

9.-In a glass blowing machine, the combi-
nation with a blow mold and an air supply
chamber, of a pressure actuated blowhead
having separate air paszages leading to said
chamber to admit air to the blowhead for
positioning the blow head relative to the
mold and provide blowing pressure, a valve
for controlling each of said passages, the
valve for the blowing air passage being
adapted to transmit the blowing air at a
pressure below that serving to actuate the
blowhead, and means for meving the blow-
head toward and from the mold.

10. In a glass blowing machine, the com-
pination with a blow meld and an air sup-
ply chamber, of a pressure conirolled blow-
head, including a eylinder and a piston pro-
vided with a plurality of independently
movable parts adapted to form a closure for
the mold and to accommodate themselves to
relative angular and lateral displacement of
the axes of the blowhead and the mold, and
means for controlling the admittance of
separate supplies of air from. said chamber

1,647,552

to the blowhead at different pressures for
actuating the piston and blowing the blank
in the mold.

11. In a glass blowing machine, the com-
bination with an air supply chamber and a
blewhead, including a cylinder adapted for
communication with the chamber, of a piston
in the cylinder provided with a pluvality of
mold cooperating parts, each of which is
freely adjustable laterally of the piston, and
means positioned exteriorly of the eyvlinder
for admitting air from the chamber to the
blowhead at a pressure different from that
in the eylinder.

12. In a glass blowing machine, the com-
bination with a blow mold and an air sup-
ply chamber, ¢f a blowhead including a cyl-
mder and a piston having a depending
freely adjustable device for cooperation with
the mold, means for controlling a supply of
air from said chamber to the cylinder for
actuating the piston, and independent means
for automatically admitting a separate sup-
ply of air from the chamber to said depend-
g device for the blowing operation at a
pressure different from that for actuating
the piston. :

13. In a blowhead, the combination with
a cylinder and a piston, of a depending de-
vice connected with the piston comprising a
plarality of relatively movable members,
each of which is free to be adjusted laterally
with respect to the piston and one of which
is adapted to form a cap for a mold, a seal-
ing plate carried by one of said members,
means for admitting fluid under pressure to
the cylinder above the piston and through
the sealing plate.

14. In a blowhead, the combination with
a cylinder and a piston, of a depending
member mounted for free tilting movement
relative to the piston, a mold cap mounted
for free lateral movement upon said mem-
ber, and a ware engaging sealing member
supported by said depending member.

15. In a blowhead, the combination with
a cylinder and a piston, of a depending mem-
ber mounted for free tilting movement upon
the piston, a mold cap mounted for free lat-
eral movement upon said depending mem-
ber, a ware engaging sealing member, and
means for adjustably supporting said sealing
member upon said depending member.

18, In a blowhead, the combination with »
eylinder and a support thevefor, of a piston
within the cylinder provided with an an-
nular seat and a plurality of Iugs, and a de-
tachable mold cooperating deviee carried by
said lugs, comprising o plurality of rela-
tively movable parts, one of which is mount-
ed for free adjustment upon said seat and
another for lateral adjustment with respect
to said piston.

17. In a blowhead, the combination with
& cylinder and a support therefor, of a pis-
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ton provided with an annular seat and a
plurality of depending lugs, and a device
supported by said lugs for free tilting move-
ment upon said seat and having a freely
laterally adjustable portion adapted to form
a cap for a mold.

18. In a blowhead, the combination with
a ¢ylinder and a piston, of a depending mem-
ber having a universal connection with the
piston, a sealing plate adjustably mounted
upon said member, and a second member
mounted for lateral movement upon the first
member and adapted to accommodate itself
to a mold when seating thereon.

19. In a blowhead, the combination with
a cylinder and a piston, of a device carried
by the piston comprising two relatively
movable members one of which is free to ad-
just itself upon the piston according to the
melination of the axis of the mold and the
other to accommodate itself to the lateral
position of a mold when seating thereon, =
sealing plate carried by one of said mem-
bers, and means for admitting a supply of
fluid to the cylinder to actuate the piston.

20. The combination with ‘a mo]d of a
support, a blowhead carried thereby for co-
operation with the mold, an adjustable eccen-
tric rotatable upon the suppor t and adapted
when actuated to shift the blowhead later-
ally relative to the axis of the mold.

21. The combination with a shaft and a
blowhead support having a portion through
which the shaft extends, of an adjustable
eccentric interposed between the shaft and
said support to shift it laterally of the shaft,
and mesns for effecting the clamping of said
support upon the eccentric to clamp the ec-
centric upon the shaft.

29. The combination with a shaft and a
blowhead including an arm through which
the shaft extends, of an eccentric split-bush-
ing interposed between the arm and shaft,
a screw operatively associated with the bush-
ing for turning it to effect lateral adjust-
ment of the arm upon the shaft, and means
for clamping the arm upon the bushing to
clamp the latter upon the shaft.

28. In combination with a mold having a
sealing surface, a blow head cooperating
with said mold and comprising a support
having a curved recess, a member depending
from said support and having a portion
shaped to movably engage said recess, and
another portion shaped for sealing engage-
ment with said mold, the portion of said
member adapted to enﬂaoe said mold being

disposed wholly within the sphere defined

S

by a continuation of the curved surface of
said recess.

24. In 2 glass blowing machine the com-
bination with a blow mold and an air sup-
ply chamber, of a pressure controlled blow
head, mdudmo a cylinder and a piston pro-
vided with a plul ality of independently mov-
able parts adapted to fozm a closure for the
mold, one of said parts being mounted for
ultmo movement relative to the axis of the
mold and another of sald members being

.mounted for floating movement in a direc-

tion transverse to the axis of said first men-
tioned member to accommodate themselves
to relative angular and lateral displacement
of the blow head and the mold, and means
for controlling the admittance of separate
supplies of air from said chamber to said
cylinder. and sald blow head at different
p1 essures for actuating the piston and blow-
ing the blank in the mold.

25. In a glass shaping machine including
a mold, the combination of a support having
a curved vecess therein, and a blow head
having a portion shaped for movable engage-
ment with said recess and a portion shaped
for sealing engagement with said mold, the
plane of the seahng surface of said mold
intersecting the sphere defined by a continu-
ation of the curve of said recess when said
blow head is'in operable engagement there-
with. ‘

26. In a glass shaping machine including

“a blank mold and a cooperating blow mold

the combination of a blow head comprising
a support having a curved recess therein,
and a portion slnped for movable engage-
ment with said recess, a portion sh;med for
sealing engagement with said blank mold
and a portlon Shaped for sealing engagement
with said blow mold, the phnes of said
sealing surfaces mtepsectmg the sphere de-
fined by a continuation of the curve of said
recess. '

27. 3 a glass shaping machine including
a mold, the combination of a support hay-
ing a curved recess therein, and a blowhead
having a portion shaped for movable en-
ouoemem with said recess, and a portion
shfzped for sealing engagement with said
mold, the latter portmn of said blowhead
bemg located between parallel planes dis-
posed normal to the axis of said blowhead
and tangent to the sphere-defined by a con-
tinuation of the curve of said recess.

Signed at Hartford, Conn., this 30th day
of August, 1922,

EDWARD H. LORENZ
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