
/ 

access as 

s 

O 

Oct. 7, 1947. J. E. WEAVER 2,428,598 
PREVACUUMIZING FILLING MACHINE 

Filled Aug. 20, 194l 8. Sheets-Sheet l 

az. 7 se 
as - /44 M42 
NI, - IHI-757 AO - areases as WWY 

II e \ fa A35 A NS 
/76 

175. - 35 

AIl it is 
A 

- OECS. 7=ly , . . . . It a It is II. It 

its 

17 
Y 

S - w 
---------- f------------T i BI) . 1 s 

U 

. || 
7-s-s- 

4. N 2. f8 
g d N-21 
NOA I : 

sy 

If it ill r al I aa. N 

a/ Me s-2/ J Ys W ( 

I\ 4s - N 
INVENTOR 

Aessa A. vastawa ar 

6%ge 

A. A. A lar IIT Ed tail 
- O 

  

  

    

  

  

  

  



Oct. 7, 1947. J. E. WEAVER 2,428,598 
PREWACUUMIZING FILLING MACHINE 

Filed Aug. 20, 194l 8 Sheets-Sheet 2 

a'aaZara V SS a SNS NAs S 

s 22 

N 
% % 2S 2 
2 

St. 
Ras 
reer 

3.25 Ézz3 N S. 2. w 
2. 422zz2 C. 2. 

( | 

NVENTOR 

VASSA 1ay AvAA/AC 

  



Oct. 7, 1947, J, E, WEAVER 2428,598 
PREWACUUMIZING FILLING MACHINE 

Filed Aug. 20, 1941 8 Sheets-Sheet 3 

SSNssassissan vary 2 3.9a 

N 
S N 

NVENTOR 

Vesse A. lavae. 

  

  

  









Oct. 7, 1947. J. E. WEAVER 2,428,598 
PREVACUUMIZING FILLING MACHINE 

Filed Aug. 20, 194 8 Sheets-Sheet 7 

raise A. Mafavate 
62-66 "AfroRNEY 

  



2,428,598 J. E. WEAVER 

PREWACUUMIZING FILLING MACHINE 

Oct. 7, 1947. 

Filed Aug. 20, 194l 8 Sheets-Sheet 8 

way 

Mayaw 

INVENTOR. 

VaSSA 4. Maawaa 
BY 

y 

  

  

  

  

  

  

  

  



Patented Oct. 7, 1947 2428,598 

UNITED STATES PATENT OFFICE 
2,428,598 

PREVACUUMIZING FILLING MACENE 
Jesse E. Weaver, Carnegie, Pa., assignor to Horix 

Manufacturing Company, Pittsburgh, Pa., a 
corporation of Pennsylvania 

Application August 20, 1941, serial No. 407,546 
(C. 226-16) 6. Claims. 

1. 
This invention relates to prevacuumizing ma 

chines. More particularly, it has reference to 
machines of that kind referred to in the canning 
industry as "prevacuumizing filling machines,' 
and whereby empty cans or cans which have been 
partly filled may be placed under vacuum to 
extract air from the can as well as from the con 
tents thereof preparatory to completion of the 
filling of the prevacuumized can with a liquid 
content, Such as Syrup. 

Explanatory to the invention, it will be stated 
that when a container is being filled with a con 
tent that is entirely liquid, it is sometimes desira 
ble to keep the liquid out of contact with air, 
thus to avoid aeration. Therefore, the contain 
ers, before being filled, are exhausted of air. This 
is generally referred to as "prevacuumizing.' 

It is the principal object of this invention to 
provide a machine for the automatic prevacuum 
izing of empty or partly filled containers and an 
automatic injection of a liquid content to fill the 
containers to a predetermined level. 

It is also an object of this invention to provide 
a machine, including a plurality of vacuumizing 
chambers or bells whereinto containers are 
adapted to be lifted and enclosed for prevacuum 
ization and wherein the condition of vacuum is 
equally applied both to the outsides and insides 
of the containers to avoid tendency toward co 
lapse; furthermore, a machine wherein there is 
a COntrol Valve Within each chamber for admit 
tance of the liquid content to the container, and 
Which is actuated to open position, after pre 
vacuumization has been completed, by a pre 
determined lifting movement of the container in 
the chamber. 

It is a still further object of this invention to 
insure the filling of each container with its liquid 
contents to a predetermined level by temporarily 
Sealing the containers and then establishing a 
definite degree of vacuum therein, referred to as 
an equalizing preSSure, prior to the admittance 
of liquid. 
Another object of this invention is to provide 

for the prevacuumizing of the various chambers 
through passages and ports that are entirely in 
dependent of the syruping valve and its passages, 

Still another object of the invention is to pro 
vide each of the filling heads with a went passage 
and a valve in each passage for completing the 
fill after equalizing pressure has been established 
in the container. 
Other objects of the invention are to be found 

in the details of construction of its various parts, 
in their combination, and in their mode of opera 
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2 
tion, as will hereinafter be more fully described. 
In accomplishing these and other objects of 

the invention, I have provided the improved de 
tails of construction, the preferred forms of which 
are illustrated in the accompanying drawings, 
Wherein 

Fig. 1 is a side view of a prevacuumizing and 
syruping machine embodied by the present ma 
chine as designed for cans; 

Fig. 2 is a central, vertical section of the same; 
Fig. 3 is a horizontal section as on line II, II, 

On Fig. 2; 
Fig. 4 is a section detail illustrating the means 

for adjusting the elevation of the syrup tank, the 
vacuumizing chambers and valve devices relative 
to the can Supporting pads; 

Fig. 5 is a detail of a can Supporting pad and a 
can centering pin mounted thereby; 

Fig. 6 is an enlarged Sectional detail on the 
vertical, axial line of one of the filling units; 

Fig. 7 is a Sectional detail of One of the can pad 
elevating and lowering means and a detail of 
the pad assembly; 

Fig. 8 is an enlarged, Sectional detail showing 
particularly the Syruping and equalizing Valves 
of a unit as associated with a can vacuumizing 
chamber; 

Fig. 9 is a Sectional detail of an equalizing Valve 
control means, viewed from the line IX, IX, 
Fig. 8: 

Fig. 0 is an enlarged sectional view of the 
Syruping valve mechanism; 

Fig. 11 is an enlarged CrOSS Sectional view of a 
can elevating pad assembly; 

Figs. 12a, 12b, 12c and 12d are successive opera 
tive views diagrammatically illustrating, by a 
Sequence of views, the positioning of a can in a 
vacuumizing chamber, the closing of the cham 
ber, and the timed actuation of the vacuumizing 
valve, the syruping valve, and the equalizing 
valve; such views also illustrating corresponding 
developments of the various actuating cams in 
proper relationship to each other and to the flow 
control valves for the proper timing of the valves; 

Fig. 13 is a cross sectional detail of a modifica 
tion of the machine for a more definite applica 
tion of equalizing air; 

Fig. 14 is a horizontal section on line XIV, XIV, 
in Fig. 13; 

Fig. 15 is a sectional view showing a modified 
construction of air measuring chamber. 

Before going into a description of the machine, 
it is thought well to state that the canning in 
dustry has, of late years, taken up the prevac 
uumizing of cans, both empty cans which receive 
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a liquid fill and also cans containing fruit prod 
ucts, such as sliced peaches, pears, pineapple, and 
the like; the object of prevacuumizing being to 
prevent aeration of the filling liquid as much as 
possible and also to remove air from the cells 
of the fruit and from between the pieces of fruit 
or solid contents in a can so that these cells and 
voids may be filled with a prepared syrup or other 
liquid which it is intended shall add to the flavor 
of the product as well as act as a preservative 
therefor. 
There have been certain problems encountered 

in development of automatic machinery for this 
purpose; namely, the problem of preventing in 
ward flexure or collapse of the walls of a can 
incident to an application of vacuum to the inside 
of the can, with a resultant destruction of the can 
or a decrease in volume which prevented main 
taining accuracy in the liquid content level. 
There has also been a problem in the applying 
of the syrup to bring it to a level that would 
insure that no undesirable space would be left in 
the can, and yet to avoid an overflow, or gushing 
out of syrup when the COver of the can was ap 
plied thereto, 
In consideration of these and other problems, 

applicant has devised a machine in which pre 
vacuumizing of the empty can or the solid content 
of the can is effected while the can is contained 
in a chamber, with the vacuum equally applied 
both to the inside and Outside thereof so that it is 
not subject to any pressure tending to collapse it. 
Also a machine wherein each chamber is 

equipped with an equalizing valve, whereby a cer 
tain predetermined condition of vacuum may be 
established inside the can just prior to opening 
of the syruping valve so that syrup may flow into 
the can until the pressure in the can is equal to 
atmospheric pressure plus the pressure of the 
head of syrup, thereby to establish a desired liquid 
level. Following which the filling valve is closed, 
the vacuum broken, the Can unseated from the 
Syruping valve, and the chamber unsealed and the 
can removed. 

Briefly describing the present machine, it com 
prises conventional means whereby cans, either 
empty or partially filled with the "solid' content, 
are delivered successively onto a rotating turret 
equipped with a plurality of can lifting pads 
arranged circularly about the axis of rotation and 
directly below open bottom vacuumizing cham 
bers, or bells. Incident to rotation of the turret, 
a can actuates the pads upwardly, thereby lifting 
the cans into their respective vacuumizing cham 
bers, which are incidentally sealed by the pad 
housing rim coming into sealing contact with the 
lower open end of the chamber. 
The position of a pad when the can is sealed 

against the chamber, Supports the can with its 
upper open end spaced from the can-sealing sur 
face of a syruping valve assembly, and while it is 
in this position, vacuum is established in the 
chamber, thus equally prevacuumizing the can 
both inside and outside. Subsequently, the can 
is moved upwardly a predetermined distance to 
cause its open end to Seal against a closure mem 
ber, and while thus sealed, the normally closed 
pressure equalizing valve of this unit is momen 
tarily opened and the vacuum within the can is 
reduced to that predetermined degree, which, by 
experiment, has been determined as that neces 
sary to establish the liquid content later admitted 
into the can at a desired level. Then the syrup 
admitting valve is opened and the liquid content 
is allowed to flow into the can. 
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4 
While the following description will refer par 

ticularly to the prevacuumizing of cans, it is un 
derstood that the description would apply to vari 
Ous types of containers, whether cans, bottles, 
jars, etc., and the use of the word "can' is to be 
considered as including other types of containers. 

Referring more in detail to the drawings 
The cans f, of the usual type, which are filled, 

or partially filled with their solid content and 
Open at their upper ends, are delivered to the 
machine upon the horizontal run of a belt con 
Weyer 2 and are picked up from the belt and 
Spaced and timed in their delivery into the ma 
chine by a horizontally disposed and rotatably 
driven star wheel 3, the points of which operate 
to move the cans along a curved guide rail 4 and 
to register them centrally upon the horizontal can 
Supporting pads, designated as 75 in their assem 
bly entireties by reference numeral. 5. The sev 
eral assemblies are mounted by a rotating turret 
6, and whereby the cans are successively elevated 
into and lowered from their respective vacuumiz 
ing chambers; the chambers also being rotatable 
with the turret, as presently will be described. 
The belt conveyer 2, as observed best by ref 

erence to Figs. 1 and 3, operates upon a horizon 
tal support 8 between parailel guides, or rails 9-9. 
The horizontal run is carried at opposite ends of 
the support over wheels 10 and if and from these 
it extends about a driving sprocket or drum 2 
fixed on a shaft 3 which is driven by means pres 
ently described. 
The cans, after being vacuumized and filled 

with Syrup are delivered from the turret by the 
coaction of a circularly curved guide rail 5, as 
Seen in Fig. 3, and a star wheel 6 which is syn 
chronized with the rotation of the turret so that 
the pockets 6a of the wheel receive the cans, and 
the wheel then operates to push the cans along 
the rail S and deliver them onto a conveyer belt 
f8 whereby they are carried from the machine 
and usually are delivered directly to a vacuum 
Seamer whereby the can ends are affixed to the 
cans under vacuum. 
The frame structure of the machine, as best 

disclosed in Figs. 2 and 3, comprises a horizontal 
base, or bed, 20 supported at a desirable height 
by legs 2. Centrally of the base and integral 
therewith is a tubular standard 22 in which a 
Vertical shaft or axis 23 is rotatably mounted 
through the mediacy of roller bearings 24 and 25 
contained within upper and lower ends, respec 
tively, of the standard 22. 

Fixed to the shaft 23, just above the upper end 
Of the standard 22, is the turret 6 of circular form 
which, about its peripheral portion, is provided 
with bearings 29 in which tubular guides 30 are 
vertically fixed; these guides being circularly ar 
ranged and equally spaced apart about the verti 
cal axis of rotation of the turret. In the present 
instance there are fourteen of these tubular 
guides to accommodate the fourteen syruping 
units. 

Slidably containedaia each guide tube 30 is a 
lifter shaft 3. These shafts extend from the 
lower ends of their respective tubes and have 
rollers 32 mounted thereby for travel upon a cam 
ring 33 which is fixed on the base 20 concentric 
of the axis of rotation. 
The shafts 3 also extend from the upper ends 

Of their respective tubes and each mounts there 
On a can supporting pad and housing assembly 5 
for the support of a can and sealing of a can 
chamber. The cam 33 is so designed that, inci 
dent to rotation of the turret and travel of the 
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rollers 32 along the cam, the pads, in Succession, 
will be lowered to proper level to receive the cans 
from the conveyer belt 2. Then they will be 
elevated, thereby to dispose the cans in their 
respective chambers and to seal the chamber; 
then, in proper time after prevacuumization of 
the can inside and out, to further elevate the can, 
while still sealed in the chamber, a definite dis 
tance, whereby to seal the can during the pres 
sure equalizing period and finally, by a final up 
ward movement of the can, to open the syruping 
valve, to apply the syrup to the level permitted 
by the pressure in the can. Finally, the cam 
lowers the pad to bring the can to discharge level. 
Mounted upon the upper end of the axial shaft 

23 is a circular tank or reservoir 35 for containing 
a supply of syrup or other liquid which may be 
used as the liquid content with which the cans 
are to be filled. A supply of the Syrup is main 
tained by admittance to the reservoir through a 
supply pipe 36, equipped with a cut-off valve 37 
operated by a float 38 in a manner to maintain 
a desired and constant level in the reservoir; this 
being best illustrated in Fig. 2 of the drawings. 
Supported from the horizontal bottom wall of 

the reservoir 35 are the vacuumizing chambers, 
each of which is axially alined with the corre 
sponding pad mounting shaft 3, and Such cham 
ber is slightly longer than the can that is to be 
located therein. These chambers are open at 
their lower ends and are secured in air tight 
joints to the reservoir, and each has a lateral 
port 40 near its upper end connected by a tube, 
or conduit 4, with a vacuum applying and cut 
of control valve 42. The control valves are, in 
turn, mounted upon and in open communication 
with a manifold 43 which encircles and is mount 
ed by the axial shaft 23, as seen best in Fig. 2. 
These valves 42 are individually controlled, as 
will later be described, to effect the application 
of vacuum to the chambers in proper timing to 
effect the prevacuumization of the can's contents, 
prior to application of Syrup. 
Vacuum is maintained in the manifold 43 by 

means of a pump, or the like, not shown, but 
which has a pipe connection 44 leading into a 
fitting 45 which is secured to the under side of 
the base 20 and into which the lower end of the 
shaft 23 extends through a packed gland 46; the 
shaft 23 being provided with a longitudinal bore 
23a opening at its lower end into the fitting 45 
and at, its upper end opening laterally into the 
manifold 43. 

It will be observed by reference to Fig. 7 that 
each valve 42 comprises a vertical, cylindrical 
housing 42a with ports 47 and 48 at different 
horizontal levels, communicating, respectively, 
with the tube 4 and with the vacuum manifold 
43. In the lower end of the housing 42d. is fitted 
a valve piston 49 that is urged downwardly by 
pressure of a coiled spring 50 to uncover the ports 
and thus provide an application of vacuum to 
the chamber 7. The downward travel of the 
piston is limited by its seating against a bushing 
5 fixed in the lower end of the housing. It is 
limited in its upward travel by a downwardly fac 
ing annular shoulder 52 in the housing against 
which the upper end of the piston may be seated 
to close off communication through the housing. 
To facilitate sealing, the piston has a sealing gas 
ket 53 of rubber or the like fitted in its upper and 
lower end SurfaceS. 
The means for controlling the action of the 

valve pistons 49 of the various valves 42 comprises 
a cam disk 55 that is fixed to the standard 22 and 
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6 
which has an annular outwardly opening cam slot 
56. Fixed on the turret 6, coaxially aligned with 
the Several valves 42, are guide sleeves 57, and 
slidably fitted therein for longitudinal shifting, 
are push rods 58, which, at their lower ends, carry 
rollers 59, as shown in Fig. 7, adapted to follow 
Within the cam groove. Such groove is so de 
signed that, as the turret revolves, it will actuate 
the push rods upwardly and downwardly in prop 
er timing for the desired actuation of the valve 
pistons of the corresponding valves 42. At their . 
upper ends, the push rods are fitted with adjust 
able stems 60 adapted to be brought into actuat 
ing engagement with stems 6 of the correspond 
ing valves 42, which latter stems are slidable in 
the bushings 5 of the valve housings, and are 
arranged for actuation of the pistons therein. 
As will be noted in Fig. 7, the stems 60 are ad 
justably fixed on caps 62 threaded into the upper 
ends of sleeves 63 having limited slidable move 
ment longitudinally on the upper ends of the 
push rods with coiled spring 64 contained within 
the push rods 58 to retain the sleeves and stems 
yieldingly extended. 
Each of the can supporting pads is vertically 

movable within the upper portion of the housing 
shell of assembly 5, of a particular construction, 
as Will now be described; reference being directed 
particularly to Figs. 6 and 11: Near its upper end, 
each shaft 3 is formed with an annular collar 
65 upon which a spring seating disk 66 is placed; 
such disk being equipped with an upstanding cy 
lindrical, peripheral flange 66 and formed in its 
top face with concentric annular spring seating 
grooves 6 and 68 of different diameters, 

Slidably fitted about the upper end portion of 
the shaft 3 above disk 66 is a sleeve like hub 
70 which has limited upward and downward slid 
ing movement on and with the shaft extension 
3f'; the downward movement being limited by 
the lower end of the sleeve 70 coming into abut 
ment with the hub portion of disk 66 while the 
upward movement is limited by the upper end of 
the sleeve coming into abutment with the extend 
ing flange of a plug i? that is threaded into 
a coaxial bore 72 in the shaft extension. Nor 
mally the sleeve hub is urged to its upper limit 
by a coiled spring 73 that is placed under com 
pression about shaft extension 3' within an 
elongated, annular, downwardly opening recess 
74 in the sleeve hub 70, with its upper end bear 
ing against the upper end wall of the recess, and 
its lower end seated in the groove 67 in disk 66. 

Fixed upon the upper end of sleeve 70 and 
within the housing of assembly 5, is a concentric, 
annular pad 75 on which the rim of a can rests 
during the can filling operation. This pad is held 
in proper position by a dowel pin 76 and by a cap 
78 that has a tubular shank 78 fitted in the 
central opening of the pad T5 and threaded into 
the upper end of the sleeve hub 70, and which 
also has an annular beveled flange 78a. Overlying 
the pad about its central opening. Incidentally 
this cap 78 serves as a support for the lower end 
of the can during a filling operation, as in Fig. 6. 

It Will here be mentioned that each of the can 
supporting pads 75 is equipped with can position 
ing studs 80 against which the cans are engaged 
when entering the machine to center them, and 
these pins are each equipped, as seen in Figs. 5 
and 11 with a notch 80' to receive the double seam 
of the can end to insure extracting the can from 
the chamber, when the pad is lowered. 
A groove 75' is provided in the Surface of pad 

75 to allow air passage between the interior of 
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chamber 7 and the space enclosed within the can 
rim when the can is at rest on the can pad , a.s. 
in Figs. 6 and 11. 

It will be understood that by action of annular 
cam 33 and rod 31, the assembly 5 within the sur 
rounding housing shell will be successively ele 
wated from the first position of Fig. 12 series to 
locate the container in sealing relation within 
the vacuum chamber 7; then to further elevate 
the container into contact with Syrup flow cons 
trolling and vacuumizing means; and then upon 
final upward movement to actuate such means, as 
hereinafter described. The pad 5 is so connected 
with sleeve 70 and resiliently mounted with rela 
tion to rod 3 by the spring 78 seated in groove 
6T as to be moved vertically within the surround 
ing annular shoulder 85 of the assembly hous 
ing. 
Such shoulder is in register with and adapted to 

be brought into sealing engagement with a com 
pressible gasket 86 engaging a groove in the lower 
end of can receiving chamber 7. As shown disk 
66 by its flange 66 fits slidably within the de 

O 

5 

20 

8 
of the bell, then upwardly, then again down 
wardly through the grooves 00, as shown by the 
arrows in Fig. 10. 
Another feature of construction is the fitting 

of a coiled spring 106 about the sleeve 96 to give 
strength and added resilient resistance to con 
pression of the sleeve. 
Referring now to the equalizing valve mecha 

nism as shown in Fig. 6: These several equalizing 
valves are associated with an annular manifold 

2 supported within the tank 35 by a plurality of 
posts 3. This manifold is connected, through 
the mediacy of a pressure regulating valve device 

5, a pipe 6 and a conduit fift with the vac 
uum manifold 43, thus with the manifold 43 
under a vacuum, for example of 29 inches, the 
vacuum in manifold 2 may be reduced to and 
maintained practically at any lower degree, for 
example an 18 inch vacuum. 

For each chamber there is an equalizing valve 
comprising a valve housing 20 that is connected 
by a port 2 with the manifold 2, Fig. 6. In 
the lower end of the housing 20 is a nipple 22 

pending skirt of the housing and spring 88 seated 
in groove 68 tends to urge the housing rin 85 
into closing engagement with the gasket 86.'. 
Thereafter further upward movement of rod 3, 
cushioned by spring 3, brings the container to its 
final stages of elevation. 
When a pad assembly 5 is in its lowered posi 

tion, for example, as seen at the left hand side in 
Fig. 12a, the pads 75 and shoulders 85 are dis 
posed in the same horizontal level to receive the 
cans from the delivery belt. r 
The several chambers within which the cans 

are received, are each equipped within its upper 
end with a can sealing cap 90 and Syruping Valve 
mechanism which will now be described. 
The cap 90 is circular, and is disposed coaxial 

of the chamber and has an annular downwardly 
extending sealing gasket 9 fitted therein against 
which the annular edge of the upper open end of 
a can is pressed to seal the can while it is en 
closed within the chamber. 
portion 92 slidably fitted on a fixed tubular stem 
93 which, in turn, is threaded at its upper end into 
a fitting 94 that threads upwardly into an opening 
95 through the base wall of the tank 35 contain 
ing the Syrup. 
Surrounding the hub portion of the cap 90 and 

providing an intermediate annular passage is a 
compressible sleeve. 96 which at its lower end has 
an air and liquid tight connection with the cap 
90, and at its upper end is sealed likewise in the 
fitting 94 that is threaded into the opening in the 
base of the syrup tank. The fitting 94 has pas 
sages 98 whereby the syrup from the tank may 
flow into the sleeve 96. 

By reference to Fig. 10 it will be observed also 
that the stem 93 is equipped at its lower end with 
an annular upwardly facing valve seat 99 and 
that the side walls of the stem 93 have longitu 
dinal grooves 00 leading to said seat. Also, the 
hub. portion of the cap 90 is adapted to engage 
said seat in a liquid tight connection to close off 

30 

whereby the housing is connected with a tube 
23 leading to the fitting 9 through which it 

opens to the tubular stem 93. Within the valve 
housing and below, the port f2 is a downwardly 
facing valve seat 25 and seated thereagainst is 
a valve f26 urged to seated position by a colled 
spring 27. 

Extending through the upper end of the hous 
ing f2O is a vertical stem 30, equipped at its 

35 

40 

The cap has a hub 
45 

O 

65 
flow of syrup to under side of the cap, but when 
the cap 90 is lifted in the clear of said seat 99, 
there will be a flow of syrup through the grooves 
00 to the under side of the cap and incidentally 

to the can in the chamber. 
A feature of construction is found in the pro 

vision of a beli O5 about the upper portion of the 
stem 93 with its skirt depending about the hub 
92 of the cap so that the syrup in flowing to the 
can must pass downwardly about the lower edge 

70 
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outer end with a cap 3 against which a coiled 
spring 32 bears to yieldably hold the stem lifted, 
and the upper end of the stem is arranged to be 
engaged by a push rod 34 to depress stem 30 
and open valve 26 to equalize pressure in the 
can. Push rod 34 is carried in an annular sup 
port 35 encircling the tank and attached by bolts 
36, as shown in Figs. 6 and 8, to the manifold 
2. The push rods 34 of the various valve de 

vices are extented for actuation, incident to rotae 
tion of the tank, by a stationary can surface 
provided by a cam ring 37, supported from the 
pipé 36 or any other stationary support which 
might be a part of the main frame structure. 
When a valve 26 is actuated to open position, it 
effects a Communicating passage between the 
manifold 2 and interior of the can, thus to 
reduce the degree of vacuum in the can to that 
of the manifold. This reduction of degree of 
vacuum is determined by experiment to arrive at 
that necessary to establish the desired level of 
liquid in a can. 
As shown in Fig. 9, tie upper ends of the push 

rods 34 have pin and slot connections as at 39 
with horizontal levers 40, which in turn are piv 
otally fixed, as at 4 to brackets 42 on the an 
nular support 35, with springs f44 urging the 
lever upwardly to hold a roller 45 on the lever 
in position for engagement with the cam surface 
37 whereby the stems are actuated. 
The vacuum reducing valve 5 may be of any 

suitable character. As here shown it comprises 
a housing containing a dividing diaphragm 50. 
Under the lower side of the diaphragm the hous 
ing has connection with pipe 6 and has a port 
or ports. 5a in circulation with port 5 opening 
into manifold 2. The diaphragm is yieldingly 
held against in Ward flexing under influence of 
vacuum by a spring 55 acting against a nut 56 
on a bolt 57 attached to the diaphragm. A valve 
68 is under control of the diaphragm to open or 

close a port 69 in the valve for connecting the 
valve housing with pipe 6, thus the degree of 
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vacuum in the valve housing is determined by the 
tension of the spring and the degree of Vacuum 
maintained in the manifold 43. The upper side 
of the diaphragm is subject to atmospheric pres 
sure through vent ports fia. 
There is also shown in Fig. 6 an automatic 

vacuum relief valve comprising a housing f5 
connected by a pipe 76 with the manifold 2. 
In the housing 75 is a valve seat TT to which 
a valve 78 is fitted. A spring 79, or a weight 
if preferred, acting against a nut 80 on the 
valve stem 8 yieldingly holds the valve seated 
against admittance of outside air to the manifold 

2. However, should there be an increase of 
vacuum in the manifold above that for which the 
regulating valve is set, then the valve 8 will 
open and admit air around and through perfo 
rated yoke 80a to compensate for such increase 
and bring the condition in the manifold back to 
that desired. 
The complete cycle of the can passing through 

the machine for prevacuumizing and filling is 
shown in Figs. 12a, 12b, 12c and 12d. 

Fig. 12a shows the can in position preparatory 
to rising to the vacuumizing chamber. Lifter 3 
is actuated by can rise 33a bringing the can 
into position as shown in Fig. 12b. AS SOOn as 
the can reaches this position which is at the top 
of rise 33a, the vacuumizing valve 42 is actuated 
by lowering step 55a, which vacuumizes the cham 
ber and can. When lifter 3 reaches step 33b, 
as in Fig. 12c, the can is raised within the cham 
ber and the open end seals on the sealing pad 9. 
Immediately the end of rise 33b is reached, the 
end of rise 55b is also reached, and the vacuum 
izing valve 42 is in a central or neutral position; 
that is, the vacuum manifold 43 is closed but the 
vacuum in manifold 43 is held inasmuch as the 
passageway through the valve 42 to atmospheric 
pressure is not yet opened. Walve 42 is held in 
this neutral position until it reaches rise 55c. 
At the same time lifter 3 reaches the end of 
rise 33b, equalizing valve 20 is actuated by cam 
37, and valve 20 is moved into open position 

by rise 3a, as in Fig. 12C. This last described 
position of the can is held until the start of rise 
33c, at which position the rise 55c and receded 
face 37 b are reached. While lifter 3 is being 
actuated by 33c, the vacuumizing valve 42 is 
actuated so as to allow atmospheric pressure to 
again be established in the chamber 7. Equal 
izing valve 20 is closed by receded face 37b, 
as in Fig. 12d, during horizontal continuation of 
rise 33c so that it is closed just before the syrup 
valve is opened by the rise 33c. After the can 
has been properly charged with syrup, it is then 
lowered from the chamber by receding can face 
33d. 
The rotation of the turret 6 is accomplished 

by means of a driver shaft 85 that mounts a 
bevel gear 86 in driving mesh with a ring gear 
8 fixed to the turret 6 as shown best in Figs 2. 
and 7. Also, a gear f8 on shaft f85 drives a 
gear 89 on shaft f3 whereby the conveyer 2 is 
operated. It will be understood that the star 
wheels would be driven by geared connections 
with other driven parts as may be found con 
Wenient. 
Another feature of construction is found in the 

cap 78 associated with the pad assembly and 
which underlies the base or bottom end of each 
of the cans that is placed upon the pad 75 pre 
paratory to the vacuumizing operation. This 
cap is beveled about its edges so as not to inter 
fere With the sliding of the cans into and from 
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position and its height is such that it will engage 
with and will operate to support the lower end 
wall of the can against outward bulging that 
might result from differences in pressure inside 
and outside the can. 
Assuming the machine to be so constructed, 

its operation, briefly reviewed, and considered in 
the light of the showing of parts in Figs. 12a, 12b, 
12C and 12d, is as follows: 
The cans filled to the desired extent with 

their solid content, or empty, are delivered suc 
cessively to the machine upon the conveyer belt 
2 and are picked up and moved in proper timing 
onto the pads 5 by star wheel 3. N. 
Incident to a continued rotation of the turret 

upon which the assemblies 5 are supported, the 
rollers 32 on the lower ends of the pad supporting 
shafts 3 travel up the rise 33a of cam 33 and 
the cans are elevated into their respective vac 
uumizing chambers and the chambers are sealed 
by the closing of the pad members 85 against 
their lower ends and sealing gaskets, 86. Sub 
sequent to the sealing of a chamber, the vacuum 
izing valve 42 corresponding thereto is actuated 
from closed position, as shown at the left in 
Fig. 12a, to open position, as in the next right 
hand view, 12b. This is effected by the drop 55a 
of cam 55 with the result that the can and cham 
ber 7 are thereby prevacuumized. Following this 
prevacuumizing of the can, it is elevated slightly 
to bring its upper end into sealing contact with 
the sealing gasket 9 of the syruping valve cap 
90. This slight elevation, which seals the can 
but does not open the syrup valve, is by reason 
of the cam roller 32 moving up a slight rise on 
cam 33, designated at 33b in Fig. 12c. Imme 
diately following this sealing of the can, the equal 
izing valve 20 for that chamber is actuated 
through the mediacy of the corresponding push 
rod 34 actuated by a drop 37a of the cam f37, 
thereby to relieve the extent of vacuum within 
the interior of the can from Substantially a 29 
inch vacuum to an 18-inch vacuum. Immediate 
ly before the valve is actuated by cam rise 3a, 
the rise 55b on can 55 lifts the plunger 49 of 
valve 42 to neutral position and holds it there. 
On closing of the equalizing valve there is an 
other upward movement of the can effected by 
means of the cam roller 32 passing up another 
rise 33c of can 33 and this movement unseats 
the syruping valve, allowing the syrup to flow into 
the can until the pressure within the can is edial 
to atmospheric pressure plus the pressure of the 
head of Syrup, as in Fig. 12d. 
It will be understood that incident to the lifting 

operations of the can, and the sealing thereof in 
the chamber, the two springs T3 and 88 in the 
pad assembly 5 will be compressed; the outer 
spring 88 tightly retaining the pad shoulder mem 
ber 85’ against the lower end of the chamber 7 
and the inner spring 73 urging the inner pad 75 
upwardly. When the can is held sealed against 
the gasket 9, it is observed that, by reason of 
the spring 73 being weaker than the outer spring 
88 and the compression sleeve 96 encircling the 
filling valve, the normal space between the lower 
end of the hub sleeve 70 and the spring disk 66, 
as designated by reference numeral X in Fig. 11, 
will be partially closed. The final upward move 
ment of the shaft, 3., under the influence of the 
cam 33, first closes the space 'X' and then the 
closure or cap 90 is positively lifted and this com 
presses the sleeve 96 sufficiently to unseat the 
Syruping valve. 
When the syruping valve is thus opened, the 



- 11 
syrup will flow from the tank is through the 

. ports ge' in the fitting 94, thence downwardly 
about the skirt portion of the bell iOS, then up 
wardly into the bell over the hub portion 92 of 
the cap 90, then downwardly through the slots 
OO past the valve seat and into the can; as will 
be understood by reference to the arrows along 
this path in Fig. 10. This particular arrange 
ment of parts forms a passage that operates as 
an air trap and prevents air bubbling up through 
the syrup and preventing overfilling the can with 
Syrup. 
To accommodate cans of different height, the 

tank 35, which supports the chambers 7 and the 
valve devices, is bodily adjustable up or down. On 
its supporting standard 23. This adjustment is 
accomplished by means shown in Fig. 4, wherein 
it is shown that the tank 35 has a central Sup 
porting hub 35a, slidably keyed to shaft 23 and 
adapted to be clamped at any position of adjust 
ment. - 

In Figs. 13 and 14 I have illustrated a modifica 
tion of the equalizing valve construction. In this 
particular modification, the amount of air ad 
mitted to the prevacuumizing cans prior to the 
filling operation is accurately measured. Fig. 13 
illustrates the vertical tube 23 leading upwardly 
from the can closure cap as being Connected into 
a vertical channel 200 leading to a valve seat 20 
upon which a valve disk 202 is revolubly fitted. 
The disk is coaxial of the passage 200, and it is 
mounted for rotation between lugs 204 which ex 
tend upwardly from and around the valve seat. 
Revolubly mounted in a bearing 204a that is lo 
cated directly above each of the valve disks is a 
vertical shaft 205 which, at its lower end, has a 
disk-like flange 206 seated against the lower end 
of the bearing 204a, and at its upper end has a 
hub 208 fixed thereto. The hub 208 has upstand 
ing teeth 208a adapted to contact with stops 209 
and 209a that may be fixed to the stationary Cam 
member 3 so as to periodically Oscillate the 
shaft 205. 
A coiled spring 20 is contained within a ver 

tical bore 2 in the lower end of the shaft 205, 
and this spring bears downwardly against the 
valve disk 202 to hold it seated in a manner to 
effect an air-tight connection between the valve 
and its seat. 
Associated with each of the valves for the sev 

eral vacuumizing chambers is a measuring cylin 
der 25 which is connected through an outlet 26 
with a channel 2 leading to the valve seat. In 
its under face the valve disk 202 is provided with 
an arcuate channel 220 which extends through 
an arc of 90 and is also provided with a radial 
channel 22. The inner end of the radial channel 
at all times is in communication at one end with 
the upper end of the channel 200, and, incident 
to rotation of the valve, is periodically brought 
into registration with the channel 27, thereby 
to effect a connection between the chamber 25 
and the channel 200 for the reduction of vacuum 
in the can. There is also a channel 225 opening, 
into the annular, vacuumized chamber 2, and 
to the seat 20, so that periodically the arcuate 
channel 220 will effect a connection between the 
chamber 25 and the vacuumized chamber 2. 
With this construction, hub 208 will effect a 

rotative action of the disk valve 202 through the 
mediacy of the studs 206a depending from flange 
206 and engaging in slots 202a in valve disk 202 
in such manner that, during each cycle of Opera 
tion, the chamber 25 will be connected with the 
chamber 2 and will receive a certain amount of 
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air. Then, after a can has been prevacuumize 
and sealed, the valve 202 will effect a connection 
between the can and the chamber 25. This will 
admit a definite amount of air to the can, which 
is dependent upon the volume of the chamber 
25 and the degree of vacuum in the chamber 2. 
Then, after an equalization has been effected in 
the can, the valve 202 will close, and finally dur 
ing the operation, will again recharge the cham 
ber 25. 

It may be desirable to equip the cylinder 25 
with any suitable means which would be adjust 
able therein to vary the effective volume of the 
cylinder and which might be regulated accord 
ingly. w 

For such purpose I show in Fig. 15 a modified 
construction in which the chamber 25a is sim 
ilarly connected by port 26 with channel 27, 
and in which the effective volume of the cylinder, 
as indicated at 22, may be varied at will by a 
series of variable depth washers 222, or other suit 
able fillers, as desired. 
Having thus described my invention, what I 

claim as new therein and desire to Secure by 
Letters Patentis- O 

1. In a machine of the character described, a 
reservoir, a vacuumizing chamber below the res 
ervoir, a movable pad for supporting an open can 
in the chamber for vacuumization, a valve mech 
anism within the chamber comprising a mount 
ing stem formed at its lower end with an en 
circling, upwardly facing valve seat and having 
an outer and an inner channel longitudinally 
thereof leading to the seat, a depending apron 
surrounding the stem providing circulation to 
the inner channel, a can closure cap formed with 
a hub portion slidably mounted on the stem to 
engage the seat as a closure for the valve, a tubul 
lar sleeve of resilient material surrounding the 
stem and said valve mechanism and having inte 
rior communication at its upper end with the 
reservoir and having sealed connection at its 
lower end with the cap and providing for flow of 
liquid from the reservoir into said channels of 
said stem, and means for lifting the can pad to 
raise the can into sealed contact with the cap 
and a farther distance to compress the resilient 
sleeve thereby to lift the hub portion of the cap 
from the valve shoulder for admittance of liquid 
to the can while it is sealed. 

2. A prevacuumizing filling machine as in claim 
1 wherein the said mounting stem has a channel 
therein opening at one end to the under side of 
the cap and at its outer end has connection with 
a source of reduced vacuum, and a valve is pro 
vided for controlling the applying of such vacuum 
to the interior of the sealed can through said 
channel. 

3. A machine of the character described, com 
prising a base, a rotary turret, a reservoir, and a 
plurality of vacuumizing chambers rotatable with 
the turret, a source of vacuum of relatively high 
degree having a connection with each chamber, 
a pressure regulating control valve for each con 
nection, a can closure cap in each chamber, a 
normally closed filling valve in each chamber 
connected with the reservoir and associated with 
the corresponding cap for operation to open posi 
tion thereby, movable pads mounted by the tur 
ret On which cans may be placed, a cam fixed to 
the base and operable, as the turret rotates, to 
actuate the pads to lift the cans thereon into the 
chambers for vacuumization, and then a farther 
distance for sealing against the caps therein, and 
then a farther distance for actuation of their 
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filling valves to open position and finally to lower 
the cans first to close the filling valve, then to 
unseal the can and then to remove it from the 
chamber, a manifold in which has been intro 
duced a vacuum of lesser degree than that first 
mentioned, means for admitting said lesser vac 
uum to the cans while sealed, and before the 
filling valves are opened, and a cam for actuating 
the vacuumizing valves for the chambers. 

4. In a prevacuumizing and filling machine, a 
vacuumizing chamber having a base opening, a 
can support movable to convey a can thereon 
into and from the chamber through said opening, 
means for sealing the chamber, a source of vac 
uum of relatively high degree, means Operable to 
effect an application of said vacuum to the cham 
ber to equally affect the inside and outside of the 
can, a source of Supply of liquid, a yieldably 
mounted closure means for the can located inside 
the chamber, means for lifting the can against 
the closure means to temporarily seal the Can, a 
manifold in which has been introduced a vacuum 
of lesser degree, means connecting Said Source of 
reduced vacuum with the can through said clo 
Sure means, a valve in Said Connection, means 
Operable to open said valve, a valve passage Con 
necting the source of liquid with a can through 
said closure means, and operable to open position 
by yielding of the closure means under pressure 
applied through the can and can support. 

5. A prevacuumizing filling machine as in claim 
1 wherein the apron mounted about the stem ex 
tends downwardly and beyond the upper end of 
the cap hub to provide a trap to prevent escape 
of air from the can incident to its filling. 

6. In a machine of the character described, a 
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vacuumizing chamber having a base opening, a 
reservoir for a filling liquid, a can closure cap in 
the chamber, a normally closed filling valve Con 
nected with the reservoir and associated with the 
cap for Operation to open position thereby, a 
resilient Sleeve assembly between the reservoir 
and the closure cap surrounding the filling valve, 
a movable pad on which a can may be supported, 
a progressively acting cam for moving the Support 
an initial distance to lift, a can thereon into the 
chamber for vacuumization, and a farther dis 
tance for disposing it against Said closure cap 
for temporary sealing, and a still farther distance 
for actuating the filling valve for admittance of 
liquid into the sealed can; said pad including 
means for sealing the chamber opening incident 
to the first lifting action of the Cam, 

JESSE. E. WEAVER. 
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