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This invention relates to container filling 
apparatus and has for its primary object to pro 
Wide Such apparatus wherein the quantity of 
liquid delivered to the container or containers is 
accurately measured. 
Another object is to provide such apparatus as 

Outlined in the form of an automatic machine of 
the rotary type having a number of filling heads 
capable of receiving a predetermined quantity of 
liquid from a Suitable source and discharging 
same by force of gravity into containers or bottles 
passed through the machine. 
Another object of the invention is to provide 

Such a machine Wherein the capacity of the fill 
ing heads may be regulated in accordance with 
the size or capacity of the containers to be filled. 
Other objects and advantages will become ap 

parent by reference to the specification and 
the accompanying drawings, in Which: 

Figure 1 is a front elevation of the machine 
of the invention. With certain parts seen in Sec 
tion. 

Figure 2 is a plan view of the machine with 
parts broken away and parts in section. 

Figure 3 is a vertical section of the machine 
as taken. Substantially on the Section line 3-3 of 
Figure 1. 

Figure 4 is an enlarged vertical Section of a 
filling head of the machine with parts Seen in 
normal position and with portions of the head 
being broken away and brought together to re 
duce the overall length of the figure. 

Figure 5 is a sectional view taken on the line 
5-5 of Figure 4 showing parts in changed posi 
tions. 

Figure 6 is a fragmentary sectional view of the 
lower end of one of the capping heads illustrat 
ing capacity regulating means therefor. 

he machine, as illustrated, includes a Sup 
porting frame in the form of a housing having 
top and bottom Walls 2 and 3, respectively, pro 
vided with vertically aligned bearings 2a and 3a, 
respectively, within which is rotatably mounted a 
shaft 4 extending upward from the housing. 
Mounted on the shaft 4, to rotate therewith, is 
a supporting member 5 in the form of a Wheel 
upon which is mounted, for movement to raised 
and lowered positions, a number of bottle Sup 
ports 6 equally Spaced about the axis of the shaft. 
The bottle Supports 6 comprise shelves having 
depending shaft portions 7, respectively, recipro 
cally mounted in bearings 8 of the wheel 5. To 
prevent the shelves from rotating with respect 
to the wheels 5, each shelf has a depending pin 9 
slidably mounted in a bearing 0 in the wheel. 

(C. 226-02) 
The shaft 4 is driven to rotate continuously in 

a clockwise direction, as viewed in plan, and, as 
the shelves 6 rotate thereWith they are moved 
to raised and lowered positions by a circular can 
i? mounted on the top wall of the housing cen 
tral With the shaft and causing operation of the 
shelves through the intermediation of rollers 2 
arranged at the botton ends of the Shaft portions 
2 of the shelves. The can is formed to cause 
the shelves to dwell in their lowered position 
during rotation thereof Within an arc of about 
l'70 degrees While at the front of the machine, 
and to cause the shelves to be raised. When 
they approach the rear of the machine. 
Mounted on the top wall of the housing , in 

spaced relation thereabove, is a hollow table 4 
arranged at the front of the machine adjacent 
the path of the shelves when lowered, with 
means arranged on the table for feeding bottles 
in position. On the shelves to be filled. The bot 
tle feeding means includes an endless horizontal 
belt 6 in the form of a sprocket chain provided 
With cleated links. One end of the belt is Sup 
ported on an idler sprocket wheel 7, and the 
other end of the belt is supported on a driving 
Sprocket wheel f8 driven by a suitable combina 
tion motor and speed reducer 9 through a Suit 
able Sprocket and Sprocket chain connection. 20. 
The upper stretch of the belt is supported upon 
the table 4 in the plane of its top surface by 
being received within a recess or guideway 2 
formed in the table, with the belt being driven 
so that its upper stretch moves from left to right 
as seen from the front of the machine. 
The bottles to be filled are placed on the belt 

at the left hand side of the machine, as seen in 
Figure 1, Where they are directed between suit 
able guides 22 and 23 into pockets 24 of a star 
wheei 25 which rotates in a counter-clockwise 
direction and cooperates with an arcuate por 
tion 26 of the guide 23 to direct the bottles onto 
the shelves successively as the shelves are being 
carried past the front of the machine. As the 
shelves are raised at the rear of the machine, 
the bottles thereon are brought into cooperative 
relation with filling heads A designed to fill the 
bottles With a given quantity of liquid while 
same are in raised position. 
As each shelf reaches its lowered position, after 

the bottle thereon has been filled, the bottle is 
received within one of a number of pockets 28 of 
a star wheel 29 which rotates in counter-cloakwise 
direction, as seen in plan, and cooperates with the 
guides 30 and 3 to direct the bottles onto the 
beit to be carried thereon from the machine. 
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2 
The star wheels 25 and 29 are Secured on up 

right shafts 32 and 33, respectively, rotatably 
mounted in suitable bearings in the table 4 and 
the top wall of the housing , with each shaft 
having a spur gear 34 meshing with a Spur gear 
35 secured on the shaft 4 for causing the star 
wheels to rotate in timed relation with the bot 
tle supports or shelves 6. 
The star wheels and bottle supports are rotated 

by an electric motor 36 which drives the star 
Wheel shaft 32 through the intermediation of a 
suitable speed reducer 37. The motor and Speed 
reducer are mounted within the housing , with 
the speed reducer having an upright drive Shaft 
38 connected with the bottom end of the star 
wheel shaft 32 through a suitable automatically. 
releasable clutch 39. The clutch is of a Com 
mon type designed to automatically release in the 
event the star wheel shaft is prevented from 
rotating by a bottle becoming jammed in the 
machine. 
The filling heads A are arranged in Spaced re 

lation above the shelves 6, respectively, and are 
caused to rotate with the shelves by being Sup 
ported upon a supporting member 42 mounted on 
the shaft 4 for vertical adjustment. The member 
42 is in the form of a disc having a hub 43 Sur 
rounding the shaft with a bifurcated lower end 
portion clamped to the shaft by suitable bolts 44 
passing through flanges 45 of the bifurcations 46 
of the hub. The shaft 4 is externally threaded, 
as at 47, to receive threaded segments 48 in the 
bifurcations 46, respectively, whereby the filling 
heads A may be raised or lowered in accordance 
with the height of the bottles to be filled by 
loosening the bolts 44 and then turning the disc 
on the shaft in the proper direction. 
Arranged above the disc 42 central therewith 

and mounted on a bracket 50 on the hub of the 
disc, in a supply tank 5 for Supplying the filling 
heads. A given Supply of liquid is maintained in 
the tank by means of a Supply pipe 52 extending 
downwardly into the tank, with said pipe being 
continuously supplied With liquid from any Suit 
able source, not shown. On the lower end of the 
pipe 52 is a conventional valve 53 and float 54 
shown closed in Figure 3, which shuts off liquid 
from the pipe 52 from entering the tank whenever 
the liquid in the tank reaches a given level, and 
causes liquid to flow from the pipe into the tank 
when the float is lowered by the lowering of the 
level of the liquid in the tank. 
The filling heads will now be described. 
Each filling head. A comprises an upright cylin 

drical vessel arranged so that it will be co-axial 
with a bottle positioned on the shelf 6 therebelow, 
and is removeably Secured to the Supporting disc 
42 by means of a bracket 56 on the disc having a 
U-shaped portion 57 within which the vessel is 
Snugly received and held by a clamp member 58 
extending across and bolted to the ends of the 
legs of the U-shaped portion, whereby the vessel 
may be readily attached to or removed from the 
disc. 
The vessel includes an upper Supply chamber 

59 and a lower measuring chamber 60 separated 
by a partition 6 forming, respectively, the bot 
tom Wall and top wall of the Supply and measuring 
chambers. The Supply chamber is arranged in 
subjacent relation to the tank 5 and is con 
nected thereWith to receive liquid therefrom by 
force of gravity, by means of a conduit 62 con 
nected between the bottom of the tank and Side 
of the chamber. The measuring chamber 60 is in 
communication. With the supply chamber to re 
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ceive liquid therefrom through a Supply port 
63 arranged centrally in the partition 6 there 
between. The measuring chamber is provided 
with a downwardly and in Wardly sloping conical 
bottom wall 64 terminating at its bottom end in 
a downwardly extending tubular portion 65 form 
ing a discharge port or nozzle for the measuring 
chamber adapted to enter the neck of a bottle 
as same is raised on the shelf 6 therebelow. 
The top wall of the supply chamber is provided 

with a centrally located bearing formation 66 
within which is secured a tube 6 extending up 
ward to a point above the level of the liquid in 
the tank so as to form a riser or vent for the 
supply chamber, as will be hereinafter more fully 
explained. Loosely received and reciprocably 
mounted within the riser tube is a waive Operating 
tube 68 extending downwardly through the Sup 
ply chamber and through the supply port 63, with 
said tube being smaller in diameter than the port 
to form an annular passage therebetween and 
being provided with an annular tapered valve 
formation 69 adapted for sealing engagement with 
the tapered valve seat 70 of the port when the 
valve tube is raised, to close the port With respect 
to the supply chamber while liquid is being dis 
charged from the measuring chamber. The valve 
tube 68 extends upward beyond the level of the 
liquid in the tank 5 whereby it provides a riser 
or vent duct for the measuring chamber during 
the filling or discharging thereof. 

Extending freely through the vent tube 67 
central therewith is a reciprocable valve Operat 
ing rod Tl having a tapered valve formation. T2 at 
its bottom end for sealing engagement with the 
tapered valve seat 73 of the discharging port for 
closing the port in the lowered position of the 
rod. Normally the valve rod 7 and the valve 
operating tube 68 are in their lowered positions 
so that the supply port 63 will be open and the 
discharge port will be closed when the filling head 
is passing around the front of the machine, 
whereby liquid will be supplied to the measuring 
chamber while a bottle is being positioned. On the 
shelf 6 therebelow. 
When a bottle is raised on a shelf 6 so that the 

nozzle 65 of the filling head thereabove enters the 
neck of the bottle, the valve tube 68 and the valve 
rod are raised successively to respectively close the 
supply port 63 and open the discharge port 65 to 
cause the contents of the measuring chamber to 
be discharged into the bottle through the inter 
mediation of actuated bottle centering means co 
operating between the bottle and the valves. 
To this end said centering means includes a 

bottle centering bell 74 arranged centrally below 
each filling head for movement to raised and 
lowered positions by having oppositely extending 
lateral arm portions 75 removeably secured to the 
lower ends of vertically arranged connecting rods 
76 which are reciprocably mounted in bearings 77 
of the filling head supporting bracket 56 and bear 
ings 78 in a split collar T9 clamped to the filling 
head. The arms 75 of the centering bell are re 
moveably Secured to the connecting rods by hav 
ing bearing formations 79a at the ends thereof 
receiving the lower ends of the rods and being 
held thereon by a set screw 79b threaded in each 
bearing. Mounted on the connecting rods 76 is 
a crosshead 80 having bearing formations 8i 
through which the rods extend, respectively, and 
having a central opening 82 through which the 
valve tube 68 extends so that the crosshead may 
rest upon the top end of the riser tube 67 of the 
supply chamber to limit downward movement of 

5 

10 

15 

20 

25 

30 

3 s 

4) 

45 

50 

55 

60 

65 



O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

2,232,273 
the centering bell 75 and rods 76, as seen in 
Figure 4. The centering bell has a central open 
ing 83 into which the nozzle 65 of the filling head 
thereabove may freely extend, and with said open 
ing being smaller in diameter than the mouth end 
of a bottle so that When the bottle is raised on the 
shelf 6 its neck will engage within the bell and be 
held central with the nozzle, and whereby the bell 
will be moved to its raised position with the bot 
tle. A resilient connection is provided between the 
crosshead 80 and the valve operating tube: 68 to 
cause the tube to raise and close the supply port 
upon initial upward movement of the centering 
bell, and a lost-motion connection is provided be 
tween the connecting rods. 76 and the valve rod 
7 to elevate the rod and open the discharge port 
upon said continued upward movement of the 
centering bell. 
Said resilient connection includes, a coiled 

spring 84 which surrounds the valve tube 68 and 
which is positioned between a collar 85 remove 
ably mounted on the top end of the valve tube and 
the internal flange 86 of a collet 87 loosely sur 
rounding the tube and being threaded on the bot 
ton end of a spring housing or barrel '88 which 
surrounds the spring. The barrel 88 has an in 
ternal flange 89 at its top end which normally 
loosely surrounds the collar 85 and rests upon an 
annular shoulder 99 provided at the bottom end 
of the collar for cooperating to hold the spring 85 
under partial compression between the collar 85 
and the fiange 36 of the collet 3 at the bottom 
of the barrel. The spring barrel normally rests 
upon the crosshead 80 under the Weight of the 
valve tube transmitted thereto through the Spring 
84, whereby the barrel serves as a resilient abut 
ment on the tube to resiliently limit downward 
movement of the valve tube to open the supply 
port 63. 
The spring barrel is So arranged that upon 

initial upward movement of the centering bell 74, 
the valve tube 68 will be raised to valve closing 
position thereby to close the supply port 63 upon 
raising of the crosshead 80 and the spring barrel 
with the centering bell, without further compress 
ing the spring 84, and whereby upon continued 
upward movement of the centering bell the spring 
Will become further compressed against the collar 
85 as the barrel continues to move upward to 
cause the valve 69 to have pressure engagement 
with the valve seat 70 of the supply port 63. 
The lost-motion connection between the con 

necting rods 76 and the valve rod 7 includes a 
crosshead 9 extending between and connected 
to the top ends of the connecting rods 76 and hav 
ing an opening 92 therein central with the filling 
head adapted to loosely receive a collar 93 on the 
valve rod, with the collar having an annular 
shoulder or flange 94 arranged above the open 
ing 92 for engagement With the crosshead upon 
upward movement thereof with the centering bell 
to raise the valve rod to open the discharge port 
of the measuring chamber. The crosshead is 
normally spaced below the flange 94 of the collar 
93 an amount permitting initial upward move 
ment of the crosshead With the centering bell dur 
ing the closing of the supply port of the measur 
ing chamber before the collar will be engaged by 
said crosshead to raise the valve rod upon con 
tinued upWard movement of the centering bell. 

In accordance With the objects of the invention, 
means is provided for Varying the capacity or 
volume of the measuring chamber of each filling 
head in accordance with the size or capacity of 

3 
the bottles to be filled. To this end, said means 
includes a liquid displacing sleeve 95 freely re 
ceived within the valve tube 68 and being mounted 
on the Valve rod f for adjustment into and out 
of the measuring chamber for respectively slight 
ly decreasing or increasing the volume thereof. 
To simplify the construction of the displacing 
sleeve it is made up of inner and outer tubes 96 
and 97 secured at their ends to spacer rings 98 
interposed between adjacent ends of the tubes. 
The sleeve 95 is held in adjusted positions on the 
Valve rod T by means of a set screw 99 threaded 
in the top spacer ring 98 so as to engage the 
Valve rod. The sleeve 95 is smaller in diameter 
than the inside diameter of the valve tube 68 so 
as to form an annular space therebetween for the 
paSSage of air into or out of the measuring cham 
ber as liquid is being discharged from or supplied 
to the chamber. The sleeve is also smaller in 
diameter than the opening 92 in the crosshead 91 
thereabove so that the valve rod 7 with the 
sleeve thereon may be removed from the filling 
head through said opening for replacement or 
repair. 

For greatly decreasing the volume of the meas 
uring chamber in accordance with the capacity 
of the bottles to be filled, the invention con 
templates the provision of a tubular displacing 
member 100 adapted to be snugly received with 
in the measuring chamber, with the bottom wall 
of the measuring chamber being removeably 
mounted on the bottom end of the side wall of 
the chamber so as to permit insertion of the 
member into the chamber from its bottom. The 
top and bottom ends of the member 100 are 
bevelled inwardly and downwardly so that the 
bottom end of the member snugly fits the inner 
Wall of the cone-shaped bottom 64 of the measur 
ing chamber and so that the top end of the mem 
ber Will shed liquid into the center of the cham 
ber. For removeably mounting the bottom wall 
of the measuring chamber on the side wall there 
of, the side wall has a bevelled bottom edge fo3 
adapted to have Sealing engagement with the 
COrrelatively bevelled top edge 04 of the bottom 
Wall of the chamber, and with the bottom Wall 
being held in sealing engagement with the side 
Wall by means of a collet 05 threaded on the 
bottom end of the side Wall and having an in 
ternal flange 06 engaging under an annular 
shoulder 07 on the bottom wall. 
Thus the displacing member 00 may be read 

ily inserted in the measuring chamber upon re 
moval of the Centering bell 74 and bottom Wall 
64 from the rods 76 and measuring chamber, 
respectively. Also upon removal of said parts 
the valve tube 68 may be readily removed from 
the bottom of the measuring chamber for re 
placement or repair by detaching the collar 85 
from the top end of the valve tube. The collar 
85 may be detachably mounted on the valve tube 
by means of a set screw fo8, or other similar 
eaS. 
While it is essential to the invention that the 

measuring chamber should be vented at all times 
to permit liquid to flow therein and therefrom, 
it is not entirely essential that the supply cham 
ber be vented through the tube 67, as provided, 
to enable Successful operation of the machine. 
However, the object of extending the bearing 
tube 67 above the level of the liquid in the tank 
is that it provides a loose bearing for the valve 
tube permitting same to lower of its own weight 
to valve Opening position without necessitating 
the introduction of sealing means, such as gas 
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kets, between the tubes to prevent the escape of 
liquid therebetween in maintaining the liquid at 
a given level in the tank. . 
Having thus described my invention, I claim: 
1. In apparatus of the class described, a filling 

head comprising a supplying chamber, a measur 
ing chamber arranged below the supplying cham 
ber and having a supply port in its Wali sepa 
rating the chambers and having a discharge port 
in its bottom Wall, Valve means controlling the 
opening and closing of the supply port with re 
spect to the supply chamber and being inclusive 
of means forming a vent duct extending through 
Said supply port and through an Opening in a 
wall of the supply chamber, Valve means for con 
trolling the opening and closing of the discharge 
port and being inclusive of operating means 
therefor extending through the Went duct, Con 
tainer engaging means moveable into and out of 
cooperative relation With the discharge port, and 
means operative upon Said movement Of the en 
gaging means for causing the Operation of the 
supply port Valve means and discharge port Valve 
operating means successively, Whereby one port 
Will be closed. When the other port is open. 

2. In apparatus of the class described, a filling 
head comprising a supplying chamber, a measur 
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ing chamber arranged below the Supplying chan 
ber and having a Supply port in its Wall separat 
ing the chambers, valve means controlling said 
port and being inclusive of means forming a 
went duct for the measuring chamber extending 
through said port and through an opening in a 
Wall of the Supply chamber, and liquid displac 
ing means arranged Within the duct for move 
ment into and out of the measuring chamber. 

3. In apparatus of the class described, a filling 
head comprising a supplying chamber, a measur 
ing chamber arranged below the supplying cham 
ber and having a supply port in itS Wall Separat 
ing the chambers and having a discharge port in 
its bottom wall, valve means controlling the Sup- - 
ply port and being inclusive of means forming 
a vent duct for the measuring chamber extend 
ing through an opening in a Wall of the Supply 
chamber, Valve means for controlling the dis 
charge port and being inclusive of operating 
means therefor extending through the Went duct, 
and liquid displacing means disposed in the Went 
duct and arranged on the Valve operating means 
for movement into and out of the measuring 
chamber. 
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