
Oct. 5, 1926. 1,601,836 
T. STENHOUSE 

FORMING MACHINE 

Filed Nov. 23, 1923 ill Sheets-Sheet l 

r-uor-tot: 
THOMAS STENAOUSE 

84 &ea - 2622, 
&ltto: teys, 

  



Oct. 5, 1926. 1,601,836 
T. STENHOUSE 

FORMING MACHINE 

Filed Nov. 23, 1923 ll. Sheets-Sheet 2 

rvue 1 cy; 

THOMAS STENHOUSE 

33 2-ea sée47 
(that tes, 

  



1,601,836 

ll. Sheets-Sheet 

T. STENHOUSE 

FORMING MACHINE 
23, 1923 Filed Now, 

Oct. 5, 1926. 

3-vuc11 to : 

THOMAS 5TENHOUSE 
é-2-ze fré-e6%- 

eaty tes 

&btor4 veys. 

  

  

  

  

  

  

    

  

  

  

  

  





Oct. 5, 1926. 1,601,836 
, STENHOUSE 

FORMING MACHINE 

Filled Now, 23, 1923 Sheets-Sheet 5 

722. (2. 2 9 %| 3 
2 al 
2 % - e O 

2 LE 88 4. S/a/cove 0. 
92 , 2 

72 
92-5 

26 as 

/ 2.2% 

77 2 t 

a 
ŠEŠ NNSN EAE-L- a s s 

Z4Tr1%, SITT IN 
W. fa 4 3 É4III. | | | | | ETEE. 2ZZ 

4. --- 

2 
ZZZZ 

: 
NU 

  

  

  

  

  

  

  

  

  

  

  

    

    

  

  

  

    

  

  

    

  



Oct. 5, 1926. 1,601,836 
T. STENHOUSE 

FORMING MACHINE 

Filed Now, 23, 1923 ll. Sheets-Sheet 6 

L. 36 22, 8: . 32-bit I - N1 
FR ZZZ 

37. 
£2 it 

s (G (e ls E/ R 
3. 54 

Szzzzzove, Z/ 
- Z99 

z0% O3 

7-7 IH, N, 
o- 29 
zo.2 zz3 42 2 

2 

22- . EE 4 & Z 7 A1frz 
it 4 I 4. 

A. -ZZ mi/H- 
2 & III Na He 39 4 - 

3. 3. 3. M4A1f4 
N 22 AAI 

? N I / E. RNS 
3. | A ?teel-SH 
Z% 465,163N a N. N N SH a Nos. Sw SN N SSN 2T ty 2 C. % . SN Nas % W 

24, 25. 3. A 2-L. 4. z'N N4 2ZZ 2. 2. 27747 22 Yag2STSZ1 - 27 W. M See 
31. SA) 22 & L N5 

HBH SS y 2 al/ Wall se 
2 Le & tWiz2 2 Sx ITE Er | E3 is Eslf w 

t s T 5, a "try/THOMAS5TENAOUSE 
-1 EE 3 

S. It elitov4-cys. 

  

  

    

  

  

  



Oct. 5, 1926. 1,601,836 
o T. STENHOUSE 

FORMING MACHINE 

Filed Now, 23, 1923 ll. Sheets-Sheet 7 

AfESG 
-- 

SS - ITT 

N24 UIAI SISNT 1 

2NE 

fit sNNEN 
Z27 In 14(2I 2 %. 4. A Ea 

%22%2442 

ITT - 
22.7227727ZZZZZZZZZZZZZZZZZZZ s 

S. TT 
NAI 

841-uc11 to: 
THOMAS STENHOUSE 

62% 7ézézz. 
&lto. w; s 

  

  

  

  

  

  

    

  

  

    

    

    

  

  

  

    

  

  

  

  

  

  

  

  



Oct. 5, 1926. 1,601,836 
T. STENHOUSE 

FORMING MACHINE 

Filed Now, 23, 1923 ll. Sheets-Sheet 8 

do-S NS S. 
A-S Nés Ir s 

62 2. Ž 6b 
75 

%Š 
Z63 4 Wiš% Zasay 24 if it it is All 

SNIS 

Rs. . . 

S. , % 7. 

R A 4 % W 7A, / 

2; 
SSSSS SS SN 

rvuento 

THOMAS STEN4OUSE 

33 ée-22 recoz 
8tto: c 15 

    

  

  

  

  

  

  

  

  

  

  

  

  



Oct. 5, 1 926. 

I 2 2 2 2 2 2 AS 

III 4. 

1,601,836 
T, STENHOUSE 

FORMING MACHINE 

Filed Now, 23, 1923 il. Sheets-Sheet 9 

Fig.14. 

"I 
In 

- 4 mE 

Z42, E24 At , 2 2 ATs. 4UAz 2 

M Arif Z 

- 4 AI 
21. 
RNS 

Vff1. 74 IAI 
E. z - - - 

N NSN 2 N ZZIZIl 2Š2 THOMAS 5TENHOUSE 
33 éeazerzée.e4Zzzi, 

?tte; , 45. 

    

  

    

  

  

    

  

  

  

  

    

    

  

    

  

  

  

  



Oct. 5, 1926. 1,601,836 
T, STENHOUSE 

FORMING MACHINE 

Filed Nov. 23, 1923 ll. Sheets-Sheet 10 

SE r - 

$5. 
| SAWN RI • p N NS z45 Fig.18 

szo.4 N6 s 
NS 

I 
SNES/ ZoZZ in 

- 7.2% 

Z. ZX re 

ée-24, 2-6-26-77. 
&lt-to-4 vers, 

  

  

  

    

  

  

  

  

    

  

  

  

    

  

  

  

  

  

  



Oct. 5, 1926. - 1,601,836 
T. STENHOUSE 
FORMING MACHINE 

Filed Now, 23, 1923 ll. Sheets-Sheet ll 

726.2 Za7 
SS14 2SN 

42 -sz ig. N 
23.9 sSN aSF SN ASN R 2 (2N 

2 N Pa E.225,6 2- Yaaaars O 

zó3, SS St. Ee 

WAP 

34-vuo/vitov: 
THOMAS 5TENHOUSE 

ée62-Zaee-227. 
eletowoys. 

  

  

    

  

  

  

  

  
    

  

  

  

  

  

  

  

  

  

  

  

  

  

      

  

  

  



) 

2) 

25 

30 

3 5 

40 

50 

Patented Oct. 5, 1926. 

UNITED STATES 

1,601,836. 
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THOMAS STENHOUSE, OF WASHINGTON, PENNSYLVANIA, ASSIGNOR TO HAZEL-ATLAS 
GLASS CO., OF WHEELING, WEST VIRGINIA, A CORPORATION oF wEST VIRGINIA. 

FORMING MACHINE. 

Application filed November 23, 1923. Serial No. 676,570. 

The invention relates to machines for the 
manufacture of jugs, jars and similar arti 
cles, and particularly to a machine in which 
the glass charges are fed to blank molds 
of greater cross-sectional area than that 
of the neck mold, and in which the auto 
matic positioning of the neck mold having 
restricted area is subsequent to the delivery 
of the charge to the blank mold, and prior 
to the pressing operation whereby the arti 
cle is partly formed. 
The invention involves various novel fea 

tures, advantages in construction, and 
methods of operation, and all such improve 
ments will be apparent to those skilled in the 
art from the following detailed description 
when taken in connection with the accom 
pany drawings, in which: 

Figure 1 is a plan view of the complete 
apparatus. 
Figure 2 is a more or less diagrammatic 

view to show the position of the various 
molds at different stations, and to show the 
two cam tracks and the operating connec 
tions between the cams and the molds. 

Figure 3 is a vertical sectional view of the 
apparatus; the section being taken through 
the diametrically opposed stations B and G; 
that is, through the pressing station and the 
delivery station. The lower portion of the 
apparatus is shown in elevation. 
Figure 4 is a vertical sectional view 

through station B, or the pressing station, 
but on a larger scale than Figure 3. 

Figure 5 is a vertical sectional view 
through station C, or the cooling station. 

Figure 6 is a vertical sectional view 
through station D, or the first blowing sta 
tion. 

Figure 7 is a vertical sectional view 
through station E, or the second blowing 
station. 

Figure 8 is a detail view of the blank 
mold charged with glass, as at station A, or 
the charging station. 

Figure 9 is a detail view of the blank 
mold at station B, or the pressing station; 
the plunger having been inserted and the 
glass forced into the neck and handle. 

Figure 10 is a detail view of the molds 
at station C, or the cooling station; the 
blank mold having been withdrawn, leaving 

the glass blank suspended from the neck 
mold, and the air cooling means inserted 
in the interior of the blank. 

Figure 11 is a detail view of the molds at 
station ID, or the first blowing station, and 
showing the first blowhead positioned on the 
neck mold. 

Figure 12 is a detail view of the molds at 
station E, or the second blowing station, 
and showing the neck mold open and the 
Second blowhead positioned on the body 
mold. 

Figure 13 is a detail view of the molds 
at station F; both molds being open and the 
article resting on the mold bottom. 

Figure 14 is a detail view of the molds 
at station G, or the delivery station; both 
molds being open, and the mold bottom hav 
ing been withdrawn, carrying the article 

55 

60 

65 

70 

with it ready to be picked up and delivered 
to a conveyer by the transfer device. 

Figure 15 is a detail view, showing the 
means by which the blank mold is mounted 
for vertical reciprocatory movement. 

Figure 16 is a detail view of the cams and 
associated parts, and showing the means for 
maintaining the cam-operated slides in ra 
dial vertical alignment and for causing the 
upper and lower slide plates to rotate to 
gether and with the mold table. 

Figure 17 is a vertical sectional view of 
the first blowhead and the mechanism by 
which it is operated. 

Figure 18 is a sectional detail view of the 
second blowhead disconnected from its op 
erating mechanism. 

Figure 19 is a plan view of one of the 
clamps for securing the molds in closed po 
sition. 

Figure 20 is a vertical sectional view of 
the automatic transfer device, and 

Figure 21 is a developed view of the 
track for elevating the blank mold. Referring to the drawings more in detail, 
numeral 1 indicates the usual column on 
which is rotatably mounted the ordinary 
table 2 carrying a series of molds; ten molds 
being illustrated in the present instance; 
though, of course, the number may be varied 
as desired. . . . 
The column 1 is hollow, as shown in Figure 

3, and an air supply pipe may be connected 
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to the flange 3, or the air may be introduced 
through the bottom of the column; the pur 
pose being to maintain a reservoir of air in 
the column for cooling the molds. The col 
umn has ports 4 therein for the purpose of 
providing communication between the inte 
rior of the column and the interior of the 
casting 5, as shown in Figure 7. 
The air may be supplied from the casting 

5 to the blank molds in any desired manner. 
The construction shown herein consists of a 
conduit 180 having a nozzle 181 provided 
with suitable apertures, and being curved to 
deflect the cooling air against the molds. 
An ordinary sliding damper 182 is mounted 
in the conduit for controlling the volume of 
air supplied, and for shutting the supply off 
entirely when desired. 
The means for mounting the mold-carry 

ing table and for rotating it step by step 
will first be described. 
The casting 5 is recessed to receive a ball 

bearing race 6, and the lower side of the 
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mold-carrying table 2 is recessed to receive 
a cooperating race 7, thus providing a ball 
bearing mounting for the table. 
The table is given an intermittent rotary 

movement by means of a Geneva stop con 
struction, and for this purpose the table is 
provided with a series of alternate slots and 
curved recesses, as indicated by numerals 8 
and 9, respectively (Figure 1). A Geneva 
wheel 10 carries a roller 11, and when this 
roller enters the slots 8 the table is driven, 
and when the roller passes out of one of the 
slots the adjacent curved recess 9 is engaged 
by the peripheral portion 12 of the Geneva 
Wheel, thereby locking the table against rota 
tion. Referring particularly to Figure 6, the 
Geneva wheel is fixed to a vertical shaft 13 
which is mounted in bearings 14, 15 and 16. 
Loosely mounted on the shaft 13 is a worm 
wheel 17; the worm wheel being caused to 
rotate with the shaft by means of a friction 
clutch comprising a friction wheel 18 keyed 
to the shaft, friction blocks 19, a disc 20, and 
bolts 21 for adjusting the position of the 
disc. Obviously, by setting up on the bolts 
21 the blocks carried by the friction wheel 
will be caused to frictionally engage the 
worm wheel so that the worm wheel and 
shaft will rotate together. This construction 
provides a safety device, in that if some acci 
dental disarrangement or obstruction occurs 
tending to prevent the rotation of the table, 
the friction clutch will slip, thereby prevent 
ing the further damage which would follow 
if there was a positive connection between 
the worm wheeland the shaft 13. A motor 
22, preferably of the variable speed type, 
driyes a pinion 23 which meshes with a gear 
24 fixed to a shaft 25, and this shaft carries 
a worm 26 meshing with the worm wheel 17. 

It is thus seen that the mold-carrying ta 
ble is given a rotary step-by-step movement 

1,601,886 

through the medium of the Geneva stop con 
struction, and that the driving mechanism for the Geneva wheel includes a safety de 
vice in the form of a friction clutch to pre 
vent damage to the apparatus when some 
unusual load is thrown on the driving mech 
anism because of an accidental obstruction to 
the moving parts. 
The shaft 13 for driving the mold table 

functions also as the means for rotating the 
cams controlling the operation of the various 
valves commonly employed in machines of 
this character. For this purpose a gear 27 
is fixed to the shaft 13 and meshes with an 
intermediate gear 28 carried by a bracket 29 
mounted on a pair of standards 30, 30; the 
standards also assisting in the support of a 
plate 31 carrying the various air valves. 
The intermediate gear 28 meshes with a gear 
32 which is fixed to a shaft 33, and this shaft, 
as shown in Figure 6, carries cams 34 for 
operating the air valves 35. The cams and 
the means for operating the valves may be of 
any well known construction, and as they 
form no part of the present invention it is 
believed to be unnecessary to illustrate in de 
tail this part of the apparatus. However, the 
preferred construction is illustrated in a gen 
eral way in Figure 6, and by reference to 
that figure it will be seen that a lever 36 is 
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operatively connected at one end with the 
air valve 35 and that the opposite end of the 
lever is forked and carries rollers 37 which 
are alternately engaged by the cams 84, 
34. The forked construction of the lever is 
clearly shown in Figure 1. Of course, there 
are a number of these valves not shown, and 
the connections from the valves to the va 
rious cylinders are also not shown, as the 
arrangement may be such as is desired and 
involves no invention. 
The rotary table 2 carries a series of molds, 

and these molds are carried step by step 
from the charging station, where the gob of 
glass is delivered to the blank mold, to the 
station where the finished articles are deliv 
ered from the molds and automatically 
transferred to a conveyer. Each complete 
mold consists of a blank mold H, a neck 
mold I, a body or blow mold J, and a mold 
bottom K. 
The means for mounting the body mold, 

neck mold, and mold bottom on the table, 
the means for opening and closing the body 
and neck molds, and the means for sliding 
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2 

the mold bottom into and out of operative 
position will now be described. 
Numeral 38 (Figure 4) refers to a mold 

bottom guide plate which is bolted or other 
wise fixed to the mold table, and acts as a 
guide for the mold bottom K as it is moved inwardly and outwardly in a manner to be 
subsequently described. Mounted on the 
plate 38 is a U-shaped bracket 39, the upper 
and lower arms of which serve as mount 
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ings for the hinge rod 40. The upper arm 
of the U-shaped bracket 39 extends inward 
ly, as indicated by numeral 41, and this 
projection is adapted to fit into a recess 
formed in the bottom of the neck mold and 
top of the body mold, by which simple con 
struction the neck and body molds are held 
in proper vertical alignment with the blank 
mold H. Both the neck mold and body 
mold are formed as usual in two sections, 
and the sections are hingedly mounted on 
the hinge rod 40, as clearly shown in Fig 
ure 4. 

In the operation of the machine the neck. 
mold and body mold are both open at some 
stations; both are closed at other stations; 
the neck mold is closed and the body mold 
open at another station; and at still another 
station the neck mold is open and the body 
mold is closed. To automatically open and 

CLS 80 

employed, and for an understanding of the 
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cam structure and the connections between 
the mold sections and the cams reference 
is to be had particularly to Figures 2 and 4. 
Two stationary cams 42, 42 are mounted 

on the column 1; and the cams are provided 
on their lower faces with cam tracks 43 
and 44, numerals referring respectively to 
the upper and lower cam tracks. Except 
for the contour of the cam tracks, the up 
per and lower cams and associated elements 
for operating the mold sections are identical 
in construction, and a description of one of 
them will be sufficient. Cam slide plates 45 
are mounted for rotary movement on the 
column 1, and these plates are caused to 
rotate together and with the mold table in 
a manner to be hereinafter described. Cam 
slides 46 are mounted for reciprocatory 
movement on the slide plates, and these 
cam slides carry rollers 47 engaged in the 
cam tracks 43 and 44, by which arrange 
ment the slides are moved inwardly and 
outwardly in accordance with the contour 
of the cam tracks. A yoke 48 is provided 
for each neck mold and for each body mold, 
and these yokes are operatively connected 
with the neck and body molds respectively 
by means of links 49 pivotally attached to 
the yokes and to lugs on the neck and body 
molds, as clearly indicated in Figure 2. 
Each yoke has an integral rod 50 slidably 
mounted in the cam slides 46, and the yoke 
and rod are normally held in their forward 
position, with respect to the slide, by means 
of a coil spring 51 mounted on the rod with 
in the slide. The operation will be obvious. 
As the slides move forward, due to the en 
gagement of the rollers in the cam track, 
the rod and yoke will be carried forward 
with them and the link connections with 
the molds will cause the latter to be closed. 
The resilient mounting of the yoke in the 
slides provides a safety device, for it is 

apparent that if some unusual obstruction 
prevents the closing of the molds no break 
age of parts will occur, for the slide will 
merely move forward against the pressure 
of the spring, while the yoke and rod re 
main stationary. 
The cam tracks 43 and 44 are of irregul 

lar contour; the contour being so designed 
that the neck and body mold sections will 
be opened, closed, or remain unchanged, in 
accordance with the requirements of the 
machine, as the molds are moved from sta 
tion to station. As hereinbefore stated, 
both molds are open at some stations, and . 
both are closed at other stations, and con 
sequently the upper and lower cam tracks 
coincide at such stations, as clearly shown 
in Figure 2. On the other hand, the neck 
mold is closed and the body mold open at 
one station, and the neck mold open and 
the body mold closed at another station; 
and, of course, at these stations the can 
tracks are out of coincidence, which is also 
clearly shown in Figure 2. The opening 
or closing of the molds as they travel fron 
station to station, and their open or closed 
position at each station, will be fully de 
scribed hereinafter. 
As previously stated herein, the upper 

and lower cam slide plates 45 are caused to 
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rotate together and with the mold table, 
and for a clear disclosure of the simple 
means by which this is accoln.plished refer 
ence is to be had to Figure 16. Rods 52 
are mounted in the mold table 2, and these 
rods are engaged in notches provided in 
the upper and lower cam side plates, thus 
imparting to both plates the same rotary 
movement as that of the mold table. It will 
be understood, of course, that the rods 52 
are so spaced as not to interfere with the 

100 
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inward and outward movement of the cam 
slides 46 and yokes 48. 
For a disclosure of the means for moving 

the mold bottom K into and out of opera 
tive position, reference is to be had to Fig 
ures 1, 3 and 4. The mold bottom is 
mounted on a slide 53 adapted to recipro 
cate in the guide plate 38 secured to the 
mold table. The slide carries a roller 54 
which is adapted to engage an irregular 
stationary cam track 55 during a portion 
of the travel of the mold table. An inspec 
tion of Figure 1 will show that the track 
55 is so designed as to draw the slide 53 
and mold bottom K outwardly to the full 
extent as the table travels from station F 
to station G. From station G to station 3 
the contour of the cam track is concentric 
with the center of the mold table, and 
hence the mold is retained in its withdrawi 
position until it reaches station B, at which 
point the track terminates. A cylinder 56 
carrying a plunger 57 is arranged at the 
terminal of the track 55. The cylinder is 
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preferably operated by fluid pressure, being 
automatically controlled by one of the 
valves 35 hereinbefore referred to. At the 
proper instant, and after the blank mold has 
been lowered to its inoperative position, the 
cylinder and plunger function to push the 
mold bottom into its operative position in 
alignment with the center of the mold. 
The mold bottom remains in this position 
until it again reaches station F, at which 
point the roller engages the track 55, and 
as the table moves to station G the mold 
is drawn outwardly to inoperative posi 
tion. 
The blank mold H and the means for 

operating same will now be described, ref 
erence being had particularly to Figures 3, 
4, 6, 15 and 21. Before describing the de 
tails of construction it may be well to state 
generally the operation of the blank mold. 
The mold is mounted for vertical sliding 
movement, and as the mold approaches the 
charging station, i.e., station A, it is ele 
vated by an inclined track into position to 
receive the glass gob; both the neck mold 
and body mold being open. Particular at 
tention is called to the fact that the neck 
mold and body mold are open at the charg 
ing station, as this is one of the very mate 
rial features of the invention, in that it 
makes it possible to drop a larger gob of 
glass than would be possible if the neck 
mold were closed. In the former practice 
the neck mold was usually closed during 
the charging operation, and, while such 
practice is satisfactory for wide mouthed 
ware, it is obviously not practicable for 
narrow necked ware, for it is impossible 
to feed a gob of sufficient size through the 
restricted neck mold. However, in accord 
ance with the present invention, the neck 
mold is open during the charging oper 
ation, and hence the gob is not limited as 
to size, and the machine is thus adaptable to 
the manufacture of a wide field of articles, 
ranging from very narrow necked ware to 
large mouthed ware. After receiving the 
gob the mold is moved toward the next sta 
tion, remaining in its elevated position, and 
during this movement the neck mold is 
closed. Just before reaching station B, and 
after the neck mold is closed, the blank 
mold is given a sharp rise, causing it to in 
terlock with the neck mold. After the 
pressing plunger has descended to cause the 
initial E. of the glass, the blank 
mold is lowered to its inoperative position, 
where it remains until it again approaches 
the charging station. 
By reference to Figures 4 and 9 it will 

be seen that a valve 183 is mounted in the 
bottom of the blank mold, and this valve 
has a slight vertical movement limited by 
the pin 184. The purpose of this construc 
tion is, of course, to admit air into the bot 
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tom of the mold when it is lowered from the 
blank. The stem 58 also projects into the 
blank mold and is detachably connected 
thereto by a cotter pin 185. Referring now 
to Figure 15, it will be seen that the steln 
58 of the blank mold H is mounted in a 
carrier 59; the latter being slidably 
mounted on a pair of parallel standards 60, 
60 fixed to the mold table and of such length 
as to permit the blank mold to descend be 
low the table. In Figure 15 the mold is 
shown in dotted lines in its lowered position, 
and in full lines in its elevated position. 
The carrier 59 is provided on one side with 
a roller 61 which is adapted to engage a 
track 62 extending part way around the 
machine; the track being clearly shown in 
elevation in Figure 3, and a developed view 
of the track being illustrated in Figure 
21. Assuming the mold to be in its lower 
most position and carried by the standards 
60; then when the table has rotated to a 
certain position the roller 61 will engage the 
track 62, and upon further rotation of the 
table the roller will ride up the inclined 
portion of the track, thus elevating the 
blank mold until it reaches the horizontal 
portion of the track, indicated by numeral 
63; and it is in this elevated position that 
the mold reaches the station A, where the 
glass charge is delivered. Upon further 
travel of the table and mold, and just as 
the mold reaches station B, or the pressing 
station, the roller 61 engages the sharp rise 
64 in the track 62, and this elevates the nold 
still farther and causes the flange 65 at the 
top of the mold to engage in a recess 66 
in the bottom of the neck mold, thereby in 
terlocking the blank mold and neck mold, 
as clearly shown in Figure 4. The con 
struction might be modified, as illustrated 
in Figure 9, wherein the flange 65 engages 
about a depending collar 67 formed on the 
bottom of the neck mold. 
Just after the blank mold has been given 

the final elevation to interlock it with the 
neck mold, the roller 61 passes off of the 
track and onto a vertically movable carriage 
68 (Figure 4). The carriage 68 is carried by 
the piston rod 69 of a cylinder 70, to which 
cylinder fluid pressure is automatically ad 
mitted and exhausted at the proper time by 
the operation of one of the valves 35. An 
other fluid pressure cylinder, indicated by 
numeral 71, is mounted on an anvil 72. The 
piston rod 73 of this cylinder operates a suit 
ably mounted arm or block 74, and the cyl 
inder is operated in timed relation by one 
of the valves 35 so that the arm or block 74 
is pushed forward under the stem 58 of the 
blank mold just after the roller passes onto 
the carriage 68; and this arm or block re 
lieves the carriage of the pressure exerted 
by the plunger as it descends at this station. 
The opposite end of the piston rod 73 ex 
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tends through the rear end of the cylinder 
71 and has nut locks, 186 mounted thereon, whereby the limit of stroke of the piston 
is varied. This variation in the limit of 
stroke is desirable to take care of wear on 
the arm Cr block 74. After the plunger has 
descended, pressure is admitted to the oppo 
site end of cylinder 71, thereby withdraw 
ing the block or arm 74 from beneath the 
stem 58 and leaving the blank mold sup 
E. by the carriage 68 and free to be owered. By the operation of cylinder 70 
the carriage and mold are lowered to a posi 
tion beneath the table, leaving the glass 
blank supported by the neck mold. 

It is to be noted that the body mold is 
open when the blank mold is in operative 
position with the neck mold, and thus the 
present construction differs radically from 
the well known telescoping blank molds. 
This feature is of importance, for obviously 
in the present construction the size of the 
blank mold is not limited by the interior 
dimensions of the body mold, and thus the 
present machine is adapted to make articles 
of a larger variety of sizes than is possible 
with a machine employing the telescoping 
blank molds. As previously stated herein, 
the neck mold is open at the charging sta 
tion, so that the size of the glass gob is 
not limited by the restricted opening in the 
neck mold, and this feature is of material 
importance, as will appear hereinafter. 

It is believed that the construction and 
operation of the various molds will be clearly 
understood from the foregoing description. 
The operation of the entire machine will now 
be described, and during the course of this 
description the apparatus employed at each 
station will be described in detail. 
The operations commence at station A, 

The blank mold H 
has been elevated to charging position by 
the inclined track 62, and both the neck 

50 

60 

mold and body mold are open. The molten 
glass, flows in a stream from a flow spout, is 
sheared by any well known means, as, for 
instance, by the shearing mechanism illus 
trated in my pending application No. 403 
068, filed August 12, 1920, and the severed 
gob drops between the open molds into the 
blank mold H. 
The arrangement of the parts at station 

A has not been illustrated in the drawings, 
except as shown in Figure8. The only op. 
eration performed at this station is the 
charging of the glass to the blank mold; this 
operation, however, presents a wide depar 
ture from the prior practice. In the prior 
practice the neck mold has been closed at 
the charging station and this is not prac 
tical for narrow necked articles, for it would be impossible to deliver a glass gob of suffi 
cient size through the restricted opening 
in the neck mold. In the present apparatus 

large or small, dro 
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the neck mold is open during the charging 
operation, so that the glass.gobs, whether 
mold; and hence the present apparatus is 
equally well adaptable to either wide or nar 
row necked articles. Figures 1 and 2 show 
the neck and body molds open and the blank 
mold arranged in operative position between 
them, and Figure 8 gives a detail view of 
the blank mold after it has been charged. 
After the blank mold has been charged 

the mold carrier or table is rotated to sta 
tion B, or the pressing station, by the Geneva 
wheel 10. As the table rotates from A 
to B the roller 47 traveling in the upper 
cam track causes the neck mold sections to 
be closed in the manner previously described. 
By an inspection of Figure 2 it will be seen 
that between stations A and B the upper 
cam track is of a contour designed to close 
the neck mold at this point; and it will also 
be apparent that the contour of the lower 
cam track 44, shown in dotted lines, is such 
as to retain the body mold sections in open 
position. After the neck mold has been 
closed, further travel of the table causes 
the blank mold to be elevated into inter 
locking engagement with the neck mold, 
this further elevation of the blank mold 
being effected by the sharp rise 64 in the 
elevating track 62. It is thus seen that 
when the pressing station is reached the 
neck mold is closed and is in engagement 
with the blank mold, and that the body 
mold is open. Prior to the pressing opera 
tion the neck mold is locked by means of a locking clamp designated generally by the 
letter L. The locking clamp is employed at 
several of the stations, and it will be de 
scribed in detail hereinafter. 
The apparatus for performing the press 

ing operation will now be described, refer 
ence being had particularly to Figures 3, 4 
and 9. The pressing apparatus is referred 
to generally by the letter M, and includes 
the usual plunger 75 carried by the piston 
rod 76. The plunger is adapted to pass 
through a suitable aperture provided in a 
Spring plate 77, and this spring plate is re 
siliently attached to the piston rod 76 by 
two or more rods 78 fixed to the spring plate 
and slidably mounted in a collar 79 at 
tached to the piston rod; coil springs 80 be 
ing mounted on the rods between the spring 
plate and collar. The spring plate carries 

freely into the blank 
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a neck ring 81 which is adapted to seat in 
the recess 82 in the neck mold (Figures 4 
and 9). The piston rod is operated by a 
cylinder 83 which is controlled by one of the 
valves 35, as clearly shown in Figure 1. Re 
ferring to Figure 3, it will be seen that the 
cylinder is provided with an emergency 
valve 84 adapted to be operated by a hand . 
lever 85. So that, while the operation of 
the valve 35 may continue, the operator may 30 
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at will stop or start the operation of the 
plunger; this control being particularly for 
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use when the machine is being started at 
the beginning of operations, to retain the 
plunger in its elevated position while the 
glass and molds are being conditioned for 
pressing. And in case of an emergency the 
hand lever and valve may be operated to 
cause the plunger to assume an upwardly 
sustained inoperative position. 
The operation will be apparent from the 

foregoing description. Pressure being ad 
mitted to the top of cylinder 83 causes the 
piston rod to descend, carrying with it the 
plunger, spring plate and neck ring. The 
neck ring 81 is first seated in the recess 82 
provided in the neck mold I, and the plung 
er continues its downward movement and 
displaces a portion of the glass charge, forc 
ing it up into the cavity of the neck and 
handle portion of the neck mold. Pressure 
is then admitted to the bottom of the cylin 
der, thereby withdrawing the plunger and 
lifting the spring plate and neck ring free 
of the neck mold. 
At the same time the plunger is lifted the 

arm or block 74 is withdrawn by the opera 
tion of cylinder 71, leaving the blank mold 
supported by the carriage 68 and ready to 
be lowered into inoperative position, and 
this is now accomplished by the operation 
of cylinder 70. After the blank mold has 
been lowered to inoperative position, leav 
ing the pressed blank suspended by the neck 
mold, the cylinder 56 is operated and its 
plunger pushes the slide 54 and with it the 
mold bottom Kinto alignment with the cen 
ter of the mold body; and the clamp L is re 
leased from locking engagement with the 
neck mold, leaving the mold free to be 
moved. Immediately thereafter the table is 
moved to station C, or the cooling station, 
by means of the Geneva wheel. 
In connection with the plunger-operating 

mechanism and the motor for driving the 
mold table, I employ a safety device by 
which the electrical control mechanism is 
rendered inoperative whenever, for any rea 
son, the fluid pressure supply to the plunger 
operating cylinder or other cylinders is shut 
off, thus preventing the breakage of parts 
or the disorganization of the machine. And 
this safety mechanism also renders it im 
possible for the operator to inadvertently 
start the motor driving the mold table be 
fore having admitted pressure to the vari 
ous cylinders to insure the proper operation 
of the machine. The safety mechanism is 
of general application to all glass machines 
employing fluid pressure and electricity for 
the operation thereof, and, as the mecha 
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nism is in no way limited to use with the present machine, it is thought to be entirely 
unnecessary to illustrate the apparatus here 
in. However, a full disclosure of the safety 
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mechanism will be found in application 
Serial No. 660,057, filed by myself and 
David Stenhouse August 9, 1923. 
During the movement of the table from 

station B to station C, or the cooling station, 
the body or blow mold J is closed about the 
pressed blank. The closing of the body 
mold is accomplished by the engamement of 
the lower roller 47 in the lower cam track 
44, and an inspection of Figure 2 will show 
that the contour of the lower cam track 44 
is such as to come into coincidence at sta 
tion C, so that both the neck and the body 
mold are closed at this point. The molds are 
maintained in closed position by the pres 
sure exerted by the cam-operated closing 
means, and, as no pressure is exerted on the 
interior of the molds at the cooling station, 
it is not necessary to employ the locking 
clamps L. at this station. 
The apparatus for cooling the pressed 

blank indicated generally by letter N is 
clearly shown in Figure 5; and in the fol 
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lowing description reference is to be had to 
that figure and to Figure 10. 

Prior to the blowing operation it is de 
sirable to cool the pressed blank at the thick 
er portion, and without unduly cooling the 
neck portion which is detrimental to the fin 
ished product. The practice before the 
present invention was simply to blow air 
into the top of the blank after the plunger 
had been withdrawn; but obviously such a 
practice results in cooling the neck portion 
of the blank to the same extent that the 
thicker portion of the blank is cooled. The 
purpose of the present cooling apparatus is, 
therefore, to cool the blank at the desired 
point only, and also to provide the apparatus 
with a selective feature, whereby the point 
of cooling may be varied to suit various 
articles. 
The cylinder for operating the cooling 

means is indicated by numeral 86, and it is 
provided with the usual pipes 87 and 88 at 
the top and bottom, respectively, for admit 
ting pressure to the cylinder on opposite 
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sides of the piston 89; the admission and ex 
haust of the fluid pressure being controlled 
by one of the valves 35. The piston carries 
a hollow piston rod 90 and attached to the 
lower end of the piston rod is a hollow pipe 
91 adapted to be projected into the interior 
of the pressed blank, and provided with ap 
ertures 92 at its lower end to permit the cool 
ing air to escape into the interior of the 
blank at the desired point. Adjacent the 
upper end of the piston rod a port 93 is pro 
vided for the purpose of admitting the air 
or other fluid from the cylinder to the in 
terior of the rod; and the volume of the 
fluid admitted to the rod is controlled by a 
regulator valve 94, which is vertically ad 
justable y a threaded portion 95 to vary 
the size of the inlet port. A sleeve 96 sur 
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rounds the piston rod 90, and is screw 
threadedly mounted in the lower end of the 
cylinder 86; the sleeve being vertically ad 
justable and adapted to be held in adjusted 
position by means of a lock nut 97. The 
operation of the device may be briefly de 
scribed as follows: 

Referring to Figure 5, assume that the 
piston 89 has been moved to the top of the 
cylinder 86, thereby withdrawing the cool 
ing pipe 91 from the interior of the blank. 
With the piston at the upper end of its 
travel it will be apparent that the port 93 
will be clear of the cylinder and open to 
the atmosphere. The regulator valve 94 will 
be adjusted to regulate the size of the port 
and thereby control the volume of fluid ad 
mitted to the rod. Now when fluid pressure 
is admitted above the piston, the latter will 
be moved downward, but the fluid will not 
pass into the hollow piston rod until the 
piston and rod have moved a sufficient dis 
tance to bring the port 93 into the interior 
of the cylinder. When the piston and rod 

5 have moved sufficiently to permit communi 
cation between the interior of the cylinder 
and the interior of the rod the pipe 91 will 
have been projected into the interior of the 
pressed blank, and the air entering the rod 
through the port 93 will escape through the 
apertures 92 into the interior of the blank, 
thereby cooling the same. As clearly shown 
in Figures 5 and 10, the point at which the 
cooling air is projected against the blank is 
well below the neck portion, so that this 
thinner portion receives little, if any, of the 
cooling effect. For different articles it may 
be desirable to apply the air at different 
points, and it is obvious that the point of 
application of the air may be quickly and 
easily varied by the simple adjustment of 
the sleeve 96, thereby varying the limit of 
the down stroke of the piston and parts car 
ried thereby. It is thus seen that the appa 
ratus disclosed herein is selective as to the 
point at which the blank will be cooled; 
that the volume of the cooling air may be 
easily varied by the adjustment of valve 94; 
and it will be apparent that the use of the 
hollow piston and port construction obvi 
ates the necessity for the use of a flexible 
hose and valves such as have been commonly 
employed heretofore. 
The duration of the cooling operation is 

variable, of course, and is controlled by the 
timing of the valve 35 associated with the 
cylinder 86. At the termination of the cool 
ing operation the piston rod 90 and pipe 91 
are lifted clear of the blank and mold; and 
the mold is ready to be moved to station D 
by the operation of the Geneva wheel. 

In traveling from station C to station D, 
or the first blowing station, both the neck 
mold and body mold are retained closed, and 
an inspection of Figure 2 will show that the 
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upper and lower cam tracks are in coinci 
dence from station C to station D. As the 
blowing operation is performed at station 
D, it is necessary to have both molds locked 
in closed position, and by reference to Fig 
ure 6 it will be seen that two of the clamps 
L have been provided for that purpose. 
These clamps are, of course, automatically 
operated by the valves 35 to lock the molds 
as soon as they reach station D. - 
The apparatus for performing the first 

blowing operation is indicated generally by 
the letter O, and in the following descrip 
tion reference is to be had particularly to 
Figures 6, 11 and 17. 
The blower head is indicated by numeral 

98, and it is adapted to fit against the top 
of the neck mold during the blowing opera 
tion and convey air under pressure to the in 
terior of the neck and body molds to distend 
the blank to the shape of the interior of the 
blow mold in the well known manner. The 
blower head is raised and lowered by a hol 
low piston rod 99 which is loosely connect 
ed to the blower head to provide for irregu 
larities. The particular loose coupling illus 
trated herein includes a short nozzle 100 
Screw threadedly mounted on the piston rod 
and having a ball flange 101 on its lower 
end; the flange being mounted in a recess 
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102 in the blowerhead and held in place by 
a cap 103 detachably connected to the blower 
head. The hollow piston rod 99.is attached 
to the piston 104 in the operating cylinder 
105, and the piston rod extends on through 
the top of the cylinder. The upper portion 
of the hollow piston rod is provided with a 
port 106 for the admission of air to the in 
terior of the rod when the rod has descended 
far enough to bring the port within the 
pressure for operating the piston is supplied 
to the top and bottom of the cylinder by the 
pipes 107 and 108 controlled by one of the 
Valves 35, and the volume of air passing 
from the cylinder to the interior of the rod 
is controlled by a regulator valve 109 screw 
threadedly mounted in the top of the rod. 
The pressure in the blow mold is con 

trolled by a relief valve preferably of the 
ball type, as indicated by numeral 110. The 
pressure in the blow mold is communicated 
to the ball valve through the passages clear. 
ly shown in Figure 17, and if this pressure 
becomes too great it will lift the ball from its 
seat against the pressure of the coil spring 
111, and permit the fluid to escape to the 
atmosphere through the passage 112, there 
by reducing the pressure to the desired ex 
tent in the article being blown. The tension 
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interior of the cylinder. Air or other fluid. 
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of the spring against the ball is adjusted to 
suit conditions by the screw 113. 
In the operation of the blower apparatus 

air or other fluid pressure is admitted above 
the piston to force it downwardly, thereby 30 
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seating the blower head 98 on the neck mold 
I, and when the piston rod has moved down 
wardly to a sufficient extent the port 106 is 
brought within the interior of the cylinder 
105, thereby opening communication be 
tween the interior of the cylinder and the 
interior of the rod, and thus permitting the 
air or other fluid under pressure to flow 
through the rod, nozzle and blower head to 
the interior of the article to be blown. The 
volume of air supplied to the mold is ad 
justed by the regulator valve 109, and ex 
cessive pressure in the mold is relieved by the 
valve 110. Figure 11 shows the article after 
it has been blown. - 
The structure above described provides an 

extremely simple apparatus for effecting the 
blowing operation; and it will be apparent 
that the loose coupling between the piston 
rod and blower head will allow for any 
irregularities and will result in a tight fit 
between the blower head and neck mold; 
and it will also be apparent that the hollow 
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piston and port construction greatly simpli 
5 fies the apparatus, eliminates the use of 

flexible hose and valves commonly employed 
heretofore. - 

When the blowing operation is completed 
pressure is admitted to the opposite side of 
the piston, thereby lifting the blower head 
and cutting of communication between the 
interior of the cylinder and the interior of 
the rod. The locking clamps are now 
opened and the mold table is ready to be 
moved to station E. 
As the mold table is rotated from station 

sta 
tion, the neck mold is opened while the body 
mold is retained closed. An inspection of 
Figure 2 will show that the contour of the 
upper cam track between stations D and E 
is such as to open the neck mold. 
In the following description of the second 

blower reference is to be had to Figures 7, 
12 and 18. 
The second blowing apparatus is indi 

cated generally by the letter P, and its pur 
pose is to supply air pressure sufficient to 
keep the blown article distended to contact 
with the mold. The second blower head is 
indicated by numeral 114, and, as shown in 
the drawings, this blower head is bell-shaped 
and is adapted to fit down on the body mold 
and over the neck of the jug or other article, 
so that the neck of the article is inclosed 
within the bell-shaped blower head. Fig 
ures 7 and 12 show the second blower head 
in operative position, and its relation to the 
neck of the article. A recess 115 is provided 
in the top of the blower head for the pur 
pose of loosely coupling it with a hollow pis 
ton rod in exactly the same manner as de 
scribed in connection with the first blower 
head and as illustrated in Figure 17. Fur 
ther, the cylinder for operating the second 
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blower head, the port for admitting the air 
from the cylinder to the interior of the pis 
ton rod, and the regulator valve for control 
ling the volume of air admitted are all iden 
tical in construction with the apparatus 
disclosed in connection with the first blower 
head, and consequently it has not been 
deemed necessary to illustrate the Qperating 
mechanism in connection with the second 
blower head. However, Figure 7 shows a 
portion of a hollow piston rod 116 having a 
ball flange 117 seated in the recess 115, and 
loosely held in place by the plate 118. 
The blower head 114 is also provided with 

a relief valve, as indicated by numeral 187, 
and as this valve is of the same construc 
tion as the relief valve 110 of the first blower 
head it need not be described in detail. 
As previously stated, this second blowing 

operation is for the purpose of setting the 
glass permanently in its molded form. Af. 
ter the completion of this second blowing 
operation the locking clamp 4 is opened and 
the article should be sufficiently set to per 
mit the opening of the body mold, and, in 
accordance with the present disclosure, this 
is done on movement to the next station. It 
will be understood, however, that where the 
article is of such a character as to require 
more time to set the cam track may be 
changed to open the mold at a later station. 
The formation of the article is now com 

plete and the two remaining stations relate 
to the opening of the mold and the delivery 
of the finished article; but before describ 
ing these two stations the specific construc 
tion of the locking clamps. L will be de 
scribed. 
The locking clamps L are employed at 

stations B,D and E; two superposed clamps 
being employed at station D, as both the 
neck and body mold are locked at this sta 
tion. In the following detailed description 
reference is to be had particularly to Figure 
19. Numeral 119 indicates an ordinary cyl 
inder provided with a piston 120, and oper 
ated in the usual manner by air or other 
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fluid pressure; the operation of the cylinder 
being controlled by one of the valves 35. 
Guide rods 121, 121 are attached to the cylin 
der mounting and extend forwardly in 
spaced parallel relation. The guide rods 
121, 121 are connected at their forward ends; 
and where two complete mold clamps are 
employed, as at station D, I prefer to em 
ploy a plate 122 for this purpose, whereby 
all four of the guide rods are maintained in 
proper spaced and parallel relation. Ob 
viously, if only a single unit were employed, 
then an ordinary crossbar would be substi 
tuted for the plate. 122. 
A crosshead 123 is slidably mounted on 

the guide rods 121, 121, and this crosshead 
is connected to the piston rod 124 carried by 
the piston 120. The crosshead is connected 
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to the piston rod by a pin and slot connec 
tion, as indicated by numerals 125 and 126, 
respectively, whereby relative movement be 
tween the crosshead and piston rod is per 
mitted. 
Clamping jaws 127, 127 are pivotally 

mounted on the crosshead 123, and these 
pivotally mounted jaws are operatively con 
nected to a head-piece 128 by means of 
pivotally mounted links 129; the head-piece 
128 being mounted on the piston rod in fixed 
relation thereto. The links 127 operate 
through slots 130 provided in the guide rods 
for that purpose. A coil spring 131 is 
mounted on the piston rod 124 between the 
crosshead 123 and head-piece 128, and nor 
mally holds the crosshead in its forward po 
sition on the piston rod, for a purpose to be 
described hereinafter. 
The operation of the apparatus will now 

be described; it being assumed that the 
clamp is in its withdrawn or inoperative po 
sition. 
The admission and exhaust of air to the 

operating cylinder is, of course, in timed re 
lation with the operation of the glass ma 
chine, and when a mold reaches a station 
where it is to be clamped air is automatically 
admitted to the rear of piston 120, thereby 
forcing the piston and its rod 124 forward 
ly. As the rod moves forwardly it carries 
with it the head-piece 128; and because of 
the pressure of the coil spring 131 the cross 
head 123 is maintained in its foremost posi 
tion on the piston rod; i. e., the pin 125 re 
mains in the forward end of the slot 126. 
It is thus seen that there is no relative move 
ment between the crosshead 123 and the 
head-piece 128, and thus all the parts move 
forward in exactly the same relative position 
as they occupy when the device is in inoper 
ative position. This forward movement, 
without relative change of position of the 
moving parts, continues until the crosshead 

5 contacts with the plate or crossbar 122, and 
at this point the parts are in the position 
shown in dotted lines in Figure 19; the 
clamping jaws still remaining in open posi 
tion, but having been carried forward until 
they are in alignment with the ordinary 
clamping lugs provided on the glass molds. 
The crosshead remains in its position 

abutting the member 122, but the pin and 
slot connection with the piston rod permits 
the latter to continue its forward movement, 
carrying with it, of course, the head-piece 
128. And obviously this further forward 
movement of the head-piece causes the 
clamping jaws, through the connecting links 
129, to swing inwardly and clamp the mold 
in closed position. 
From the foregoing description it will be 

apparent that it is impossible for the clamp 
ing apparatus to exert any pressure what 

e. 
eyer on the mold tending to displace it; for 
the clamping jaws are moved to their ex 
treme forward position while still open, and 
thus it is impossible to subject the mold to 
any pressure other than the pinching or closing pressure. 
At the proper moment the air is released 

from the rear of the cylinder and pressure 
is admitted to the front thereof, and the 
movement of the parts is exactly the reverse 
of that described above. The spring 131 re 
tains the crosshead in its forward position, 
while the head-piece moves to the dotted 
line position, thereby moving the clamping 
jaws to the open position, also shown in dot 
ted lines. At this point the pin 125 strikes 
the forward end of the slot 126, and further 
rearward movement of the piston rod car 
ries the parts, in open position, to the inop 
erative position of the apparatus. 
No claim is made herein to the clamping 

mechanism per se, as it forms the subject 
matter of a separate application, Serial No. 
663,221, filed September 17, 1923. 

Returning now to the description of the 
operation g the jug machine, the formation 
of the article has been completed at station 
E, or the second blowing station, the blower 
head has been lifted and the locking clamp 
has been released from the body mold. The 
table is now ready to be rotated to station F. 

During the rotation of the table from 
station E to station F the body mold is 
open, leaving the finished article resting on 
the mold bottom. An inspection of Figure 
2 will show that the upper and lower cam 
tracks come into coincidence at station F, 
with both molds open. Figure 13 shows a 
detail view of the finished article resting on 
the mold bottom with both the neck mold 
and body mold open. The table is now 
ready to be rotated to station G. 
During the movement of the table from 

station F to station G the slide 53 is with 
drawn, carrying with it the mold, bottom.K. 
on which is resting the finished article. Fig 
ure 14 is a detail view showing both molds 
open, the mold bottom withdrawn, and the 
finished article resting on the mold bottom. 
The mechanism for withdrawing the mold 
bottom is illustrated in Figures 1 and 3. By 
reference to these Figures it will be seen that 
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the roller 54 carried by the slide 53 engages 
the track 55 at station F. The track 55 ex 
tends outwardly from station F to station 
G, as clearly shown in Figure 1, so that 
when the table has reached station G the slide 
and mold bottom have been withdrawn to the 
full extent, and the finished article is 
ready to be lifted from the mold bottom and 
transferred to any suitable point, such as 
the conveyer Q for carrying the finished 
ware to the lehr. The automatic transfer 
device is indicated generally by the letter R, 
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and in the following description thereof 
reference is to be had particularly to Fig 
ures 13 and 20. 
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A cylinder 132 is provided with a piston 
133 and piston rod 134, which are caused to 
reciprocate in the usual manner by air or 
other fluid pressure admitted to opposite 
ends of the cylinder through appropriate 
ports 135, 135. Tracks 136 extend outward 
ly from the cylinder, and are maintained in 
parallel relation by a spacer 137. A car 
riage 138, mounted on rollers 139, is adapted 
to reciprocate on this track; the carriage be 
ing reciprocated by means of the piston rod 
134, which is directly connected to a cylin 
der 140 mounted on the carriage. 
The cylinder 140 is provided with ports 

141 and 142 for controlling the reciprocation 
of the piston 143 and piston rod 144; and 
associated with the ports are pipes 145 and 
146, which are telescopically mounted in the 
cored chambers 147 and 148, to which air or 
other fluid pressure is alternately admitted 
through the ports 149 and 150, respectively. 
Mounted on the lower end of the piston 

rod 144 is a cross bar 151 having a pin and 
slot connection, indicated by numerals 152 
and 153, with grippers 154, 154 pivotally at 
tached at their upper ends to a head mem 
ber 155 slidably mounted on a sleeve 156 
which is threaded to the lower cylinder head 
157 of cylinder 140. The threaded portion 
of the sleeve 156 is preferably split, and the 
clamp 158 is provided for rigidly holding 
the sleeve in adjusted position. A collar 
159, preferably adjustable, is mounted on the 
lower portion of the sleeve beneath the head 
member 155; the later being held against the 
collar by the pressure of the coil spring 160 
also mounted on the sleeve and having its 
appression controlled by an adjustable cap 
The operation of the transfer device will 

now be described; it being assumed that the 
carriage has been retracted, and that the pis 
ton 143 is at the end of its down stroke. 

Fluid pressure will be admitted to the 
chamber 148 through the port 150, and then 
passes through pipe 146 and port 142 to the 
lower portion of cylinder 140. The piston 
143 and rod 144 are thus lifted, and, due to 
the pin and slot connection between the 
crossbar 151 and grippers 154, the latter are 
drawn inwardly to grip the article; the 
position of the parts being as shown in Fig 
ure 20. The pins 152 are now at the upper 
limit of their travel in the slots 153, and 
further inward movement of the grippers is 
prevented; but the piston 143 has only part 
ly finished its upward stroke, and as the 
piston and rod continue their upward move 
ment the crossbar will lift the grippers and 
head member 155 bodily against the pressure 
of the spring 160. 

Pressure will now be automatically ad 
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mitted to the cylinder 132, causing the en 
tire mechanism to travel outwardly on the 
tracks 136. At the end of this outward 
stroke of the piston 133 the carriage and en 
tire gripping mechanism will be directly 
over the conveyer Q, upon which the article 
is to be deposited. 
Air is now admitted to the chamber 147 

and passes through the pipe 145 and port 
141 to the upper end of cylinder 140. The 
piston 143 and rod 144 move downwardly 
and the spring 160 forces the head member 
down, so that the grippel's are retained in 
their closed position. This bodily movement 
continues until the head member contacts 
with the collar 159, at which point the ar 
ticle is deposited on the conveyer. The pis 
ton rod continues its downward movement, 
and, through the engagement of the pins 152 
in the slots 153, the grippers are moved to 
open position, so that the article is free to 
be carried along by the conveyer to its 
destination. 
The operation is now repeated, the grip 

ping mechanism being lifted, the carriage 
retracted, and the mechanism lowered to 
grip the next article, thereby completing 
the cycle of operations. 
For Ware of different height it will be 

necessary to vary the lowermost position of 
the grippers, and obviously this may be ac 
complished by adjusting the position of 
the sleeve 156 on the cylinder head 157. 
No claim is made herein to the above de 

scribed automatic transfer mechanism per 
se, as it forms the subject-matter of a sepa 
rate application, Serial No. 663,222, filed 
September 17, 1923. 

. It is believed that the operation of the 
entire machine and the construction of all 
of its parts will be clearly understood from 
the foregoing description, and all that will 
be added here is a brief outline of the va 
rious operations. - 
As the mold table approaches station A 

the blank mold is elevated to its charging 
position, and the mold is charged in any 
well known manner; the neck mold and the 
body mold being open at this station, so 
that a charge of glass may be freely de 
livered to the blank mold, whether narrow 
or wide necked articles are being manufac 
tured. During the rotation of the table 
from station. A to station B the neck mold 
is closed and the blank mold is elevated fur 
ther to interlock with the neck mold. The 
plunger then descends and forces the glass 
into the neck and handle portion of the 
neck mold. After this pressing operation 
the blank mold is lowered to its inoperative 
position leaving the pressed blank suspend 
ed by the neck mold; and the mold bottom 
is pushed into alignment with the body 
mold. The table is now rotated to station C 
and during the movement from station B 
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to station C the body mold is closed, so 
that both molds are in closed position at 
station C. At this station the thicker por 
tion of the pressed blank is cooled without 
cooling the relatively thin neck portion, and 
the point at which the cooling fluid is ap 
plied is selective, as fully described herein 
before. After the cooling operation the 
table is rotated to station D, both molds 
being retained in closed position during 
this movement. At station D the first blow 
er head is lowered to abut against the neck 
mold and pressure is admitted to the in 
terior of the blank to distend it to the 
form of the interior of the body mold. Up 
on completion of the first blowing operation 
the blower head is lifted and the table is 
rotated to station E. During the movement 
of the table from station D to station E 
the neck mold is opened and the second 
blower head is lowered to abut against the 
body mold; the neck of the article being 
inclosed in the interior of the bell-shaped 
blower head. The purpose of this second 

5 blowing operation is to set the glass per 
manently in its molded form. The actual 
manufacture of the article is completed at 
this station, and the remaining two sta 
tions relate to the removal of the article; 
the body mold being opened upon movement. 
of the table to station F and the mold bot 
tom supporting the finished article being 
withdrawn by movement of the table to sta. 
tion G, where the article is picked up and 
transferred to a conveyer by the automatic 
transfer mechanism R. 

Obviously, the mechanism and the mode 
of operation are subject to various modifica 
tions without departing from the spirit of 
the invention, and it is intended that all such 
modifications should come within the scopé 
of the appended claims. 
Having fully described the invention, 

what I claim as new is: 
1. In a glass forming machine, means for 

pressing a glass blank, and means for selec 
tively cooling the interior of the pressed 
blank, said means being adjustable to vary 
the point of application thereof. 

2. In a glass E. machine, means for 
pressing a glass blank, and means for cool 
ing substantially the thicker portion only 
of the pressed blank, said means being intro 
duced into the interior of the blank. 

-3. In a glass forming machine, means for 
pressing a glass blank, and means for in 
jecting a cooling medium into the interior 

60 

of the blank, said cooling medium having a 
free exit to the atmosphere. 

4. In a glass forming machine, means for 
pressing a glass blank, and means for in 
jecting a cooling medium for cooling selected 
portions of the blank, said cooling medium 
having a free exit to the atmosphere. 

5. In a glass forming machine, means for 
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pressing a glass blank, and means for in 
troducing cooling air into the interior of 
the pressed blank below the neck portion, 
said cooling air having a free exit to the 
atmosphere. - 

6. In a glass forming machine, means for 
pressing a glass blank, and means for in 
troducing cooling air into the pressed blank 
below the neck portion, said means being 
vertically adjustable. 

7. In a glass forming machine, means for 
pressing a glass blank, means for introduc 
ing cooling fluid into the interior of the 
pressed blank, and means for varying the 
point of application of the cooling fluid 

8. In a glass forming machine, means for 
pressing a glass blank, means for cooling 
the pressed Blank, said means including an 
operating cylinder, the operative fluid of 
said cylinder being utilized for the cooling 
operation, and said fluid having free exit to 
the atmosphere from the pressed blank. 

9. In the manufacture of articles from 
plastic material, means for cooling the 
plastic material, the fluid for operating said 
means being utilized as the cooling agent, 
and said fluid having free exit to the at 
mosphere from the pressed blank. 

10. In the manufacture of articles from 
plastic material, means for cooling the 
plastic material, the fluid for operating said 
means being utilized as the cooling agent, 
and means for varying the point of applica 
tion of the cooling agent. 

11. In the manufacture of articles from 
plastic material, means for cooling the 
plastic material, the air for operating said 
means being utilized as the cooling agent, 
and means for varying the point of applica 
tion of the cooling agent. 

12. In the manufacture of articles from 
plastic material, means for cooling the 
plastic material at selected points, the air 
for operating said means being utilized as 
the cooling agent, and means for controlling 
the volume of cooling air. 

13. In the manufacture of articles from 
plastic material, a cylinder, a hollow piston 
rod operated by the cylinder and adapted to 
have communication with the interior there 
of, whereby the cylinder operating fluid 
may flow through the hollow rod to be 
utilized for various purposes in the manu 
facture of the articles, and means for vary 
ing the lower limit of the hollow piston rod. 

14. In the manufacture of articles from 
plastic material a cylinder a hollow piston 
rod adapted to be projected into the interior 
of the partly formed article and to convey 
cooling fluid from the interior of the cyl 
inder to the interior of the 
article, said fluid having free exit to the 
atmosphere from the partly formed articles. 

15. In the manufacture of articles from 
plastic material, a cylinder, a hollow piston 

partly formed 
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rod adapted to be projected into the interior 
of the partly formed article and to convey 
cooling fluid from the interior of the cyl 
inder to the interior of the partly formed 
article, and means for varying the point of 
application of the cooling fluid, said cool 
ing fluid having free exit to the atmosphere 
from the partly formed article. 

16. In the manufacture of articles from 
plastic material, a hollow piston rod for ap 
plying air to the partly formed article, said 
rod having a port adapted to communicate 
with the interior of the operating cylinder, 
comunication between the rod and cylinder 
through said port depending on the posi 
tion of the rod. 

17. In the manufacture of articles from 
plastic material, a hollow piston rod for 
Supplying air to the partly formed article, 
said hollow rod having a port, said port 
adapted to be in communication with the in 
terior of the cylinder in one position of the 
rod, and out of comunication with the in 
terior of the cylinder in another position of 
the rod. 

18. In the manufacture of articles from 
plastic material, a hollow piston rod for 
supplying air to the partly formed article, 
said rod having a port adapted to communi 
cate with the interior of the operating cyl 
inder, communication between the rod and 
cylinder through said port depending on 
the position of the rod, and means for con 
trolling the volume of air admitted to the 
interior of the hollow piston rod. 

19. In the manufacture of articles from 
plastic material, a hollow piston rod for 
supplying air to the partly formed article, 
said rod having a port adapted to communi 
cate with the interior of the operating cyl 
inder, communication between the rod and 
cylinder through said port depending on 
the position of the rod, and means for selec tively controlling the point of application 
of the fluid conveyed through said rod. 

20. In the manufacture of articles from 
plastic material, a hollow piston rod for 
supplying air to the partly formed article, 
said rod having a port adapted to communi 
cate with the interior of the operating cyl 
inder, communication between the rod and 
cylinder through said port depending on the 
position of the rod, means for controlling 
the volume of air admitted to the interior of 
the rod, and means for selectively control 
ling the point of application of the fluid 
conveyed through said rod. 

21. In a glass forming machine, a hol 
low piston rod for supplying air to the 
molds for various purposes, a cylinder for 
moving said rod into and out of Operative 
position with respect to the molds, said rod 
being in communication with the interior of cylinder when in operative position, and 
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out of communication with the interior of 
the cylinder when in inoperative position. 

22. In a glass forming machine, a blower 
head, a hollow piston rod connected to the 
blower head and adapted to move the lat 
ter into and out of operative position with 
respect to glass molds, said hollow piston 
rod being in communication with the in 
terior of its operating cylinder only when 
the blower head is in operative position. 

23. In a glass forming machine, a blower 
head, a hollow piston rod connected to the 
blower head and adapted to move the latter 
into and out of operative position with 
respect to glass molds, said hollow piston 
rod being in communication with the in 
terior of its operating cylinder when the 
blower head is in operative position, and out 
of communication with the interior of the 
cylinder when the blower head is in inoper 
ative position. 

24. In a glass forming machine, a blower 
head, a hollow rod connected to said blower 
head and adapted to move it to operative 
and inoperative position with respect to 
glass molds, said rod being in communica 
tion with a source of fluid under pressure 
when the blower head is in operative posi 
tion, and out of communication with said 
source when the blower head is in inopera 
tive position. 

25. In a glass forming machine, a blower 
head, means including a cylinder and a 
hollow piston rod for moving the blower 
head into and out of operative position with 
respect to glass molds, said piston rod.be 
ing in or out of communication with a 
source of fluid under pressure in the cylin 
der, depending upon the position of the 
blower head. 

26. In a glass forming machine, a rotary 
table, a series of sectional neck and body 
molds carried thereby, a blank mold also 
carried by the table, the neck mold being 
open when the blank mold is being charged, 
and means operated synchronously with the 
rotation of the table for moving the blank 
mold into interlocking relation with the 
neck mold after the latter is closed. 

27. In a glass forming machine, a rotary 
table, a series of sectional neck and body 
molds carried thereby, a blank mold also 
carried by the table, the cross sectional area 
of the blank mold being greater than the 
area of the opening in the neck mold, and 
means operated synchronously with the ro-l 
tation of the table for moving the blank 
mold into interlocking relation with the 
neck mold after the latter-is closed. 

28. In a glass forming machine, a rotary 
table, means carried by the table for form 
ing large narrow necked Ware, said means 
including neck molds, body molds and blank 
molds, means causing the neck mold to be 
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open at the charging station, and means 
operated synchronously with the rotation 
of the table for moving the blank mold into 
interlocking relation with the neck mold 
after the latter is closed. 

10 

29. In a glass forming machine, a rotary 
table, blank molds carried by the table, an 
unobstructed passage from the charging 
apparatus to the blank molds during the 
charging operation, whereby the glass gob 
is not limited as to size, neck molds carried 
by the table, means for closing the neck 
molds after the charging operation, and 
means operated synchronously with the 
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rotation of the table for moving the blank 
mold into interlocking relation with the 
neck mold after the latter is closed. 

30. In a glass forming machine, means 
for forming either wide or narrow necked 
ware, said means including blank molds, 
neck molds, said neck molds being open to 
provide a free passage to the blank molds 
during the charging operation, means for 
closing the neck molds after the charging 
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operation, and means operated synchronous 
ly with the rotation of the table for moving 
the blank mold into interlocking relation 
with the neck mold after the latter is closed. 

31. In a glass forming machine, a rotary 
table, a series of sectional neck and body 
molds carried thereby, a blank mold, also 
carried by the table, means for moving the 
blank mold into charging position at the 
charging station, both the neck mold and body mold being open at the charging sta 
tion, and means operated synchronously 
with the rotation of the table for moving 
the blank mold into interlocking relation 
with the neck mold after the latter is closed. 

32. In a glass forming machine, a rotary 
table, a series of sectional neck and body 
molds carried thereby, the neck mold being 
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open at the charging station, means for clos 
ing the neck mold, a blank mold also carried 
by the table, means for elevating the blank 
mold into interlocking relation with the 
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neck mold, the body mold being open. 
33. In a glass forming machine, a rotarv 

table, a series of sectional neck and body 
molds carried thereby, the neck mold being 
open at the charging station, a blank moli 
also carried by the table, means for elevating 
the blank mold to charging position and 
means for further elevating the blank mold 
into interlocking relation with the neck 
mold at the pressing station. 

34. In a glass forming machine, a rotary 
table, a series of sectional neck and body 
molds carried thereby, the neck mold being 
open at the charging station, a blank mold 
also carried by the table, an inclined track 
for elevating the blank mold to charging 
position, said track having a sharp rise for 
further elevating the blank mold into inter 

locking relation with the neck mold at the 
pressing station. 

35. In a glass forming machine, a rotary 
table, a series of sectional neck and body 
molds carried thereby, a blank mold also 
carried by the table, a track for elevating 70 
the blank mold to its pressing position, a 
carriage onto which the blank mold passes 
after leaving the elevating track, and means 
for lowering the carriage when the pressing 
operation is completed. is 

36. In a glass forming machine, a rotary 
table, a series of sectional neck and body 
molds carried thereby, said neck molds being 
open at the charging station, a blank mold 
also carried by the rotary table, a track for 80 
elevating the blank mold to its pressin 
position, a carriage onto which the bl 
mold passes after leaving the elevating 
track, a supporting arm adapted to support 
the blank mold during the pressing opera. 8 
tion, means for withdrawing said arm, and 
means for lowering the carriage when the pressing operation is completed. 

37. In a glass forming machine, a rotary 
table, a series of sectional neck and body 90 
molds carried thereby, said neck molds 
being open at the charging station, a blank 
mold also carried by the rotary table, means 
for elevating the blank mold to its pressing 
position, a supporting arm adapted to sup 
port the blank mold during the pressing 
operation, and means for withdrawing 
said arm when the pressing operation is 
completed. . 

38. In a glass forming machine, a rotary 100 
table, a series of sectional body molds car. 
ried thereby, a mold bottom slidably 
mounted on the table, a reciprocable plunger 
for moving the mold bottom into alignment 
with the body mold, and a cam track for 105 
withdrawing the mold bottom toward the 
periphery of the table. 

39. In a glass forming machine, a rotary 
table, a plurality of sectional neck and body. 
molds carried thereby, the neck molds being 110 
separate from the body molds, a blank mold, 
means for elevating the blank mold into 
engagement with the closed neck mold at the 
pressing station, means for lowering the 
blank mold after the pressing operation is 15 
completed, reciprocable means for moving 
the mold bottom into alignment with the 
body mold, means for closing the body mold, 
and a cam track for withdrawing the mold 
bottom toward the periphery of the table 20 
after the molds have been opened. 

40. In a glass forming machine, a rotary 
table, a series of sectional body and neck 
molds carried by the table, means for press 
ing the glass blank at one station, means for 
cooling variable portions of the pressed 
blank at another station, and means for 
blowing the blank at another station. 
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41. In a glass forming machine, a single 
rotary table, a series of sectional body and 
neck molds carried by the table, means for 
pressing the glass blank at one station, 
means for cooling the pressed blank at an 
other station, means for blowing the blank 
at another station, and means for giving a 
permanent set to the blown article by intro 
ducing fluid under pressure into the inte 
rior thereof at another station. 

42. In a glass forming machine, a rotary 
table, a series of sectional body and neck 
molds carried by the table, a blower head, 
means for applying the blower head to the 
neck mold at one station, a second blower 
head, and means for applying the Second 
blower head to the body mold at another 
station. 

43. In a glass forming machine, a rotary 
20 table, a neck mold and body mold carried 
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thereby, said neck and body molds having 
a recess formed in the bottom and top, re 
spectively, and a fixed lug adapted to fit 
into the recesses, whereby the molds are 
maintained in proper alignment. 

44. In a glass forming machine, a rotary 
table, a bracket mounted thereon, a neck 
mold and a body mold hingedly mounted 
on the bracket, said neck and body molds 
having a recess formed in the bottom and 
top, respectively, and an extension on said 
bracket adapted to project into the recesses. 

45. In a glass forming machine, a rotary 
table, a series of neck molds, body molds and 
blank molds carried by the table, a stem for 
raising and lowering the blank molds, and a 
removable pin connection between the stems 
and blank molds. 

THOMAS STENHOUSE. 
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