
Jan. 16, 1940. L. P. SNZ 2,187,332 
FILLING MACHINE AND METHOD OF FILLING CONTAINERS 

Filed Nov. 24, 1937 4 Sheets-Sheet 1 
  



Jan. 16, 1940. L. P. SINZ 2,187,332 
FING MACHINE AND METHOD OF FILLING contains 

Filed Nov. 24, 1937 4. Sheets-Sheet 2 

2WS O 
XS4 N al 

3) I BE 
Poemmemocomoeom MontanaemoMeanw8 g 

S. 

ass 

56 21 s 

a a N 

y 

lucinto 

-Z26er/re/zce A. 5-aa. 

  

    

  

  

  

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  



Jan. 6, 1940. ... P. SNZ 2,187,332 
FILLING MACHINE AND METHOD OF FILLING CONTAINERS 

Filled Nov. 24, 1937 4 Sheets-Sheet 3 

28 2 s 
iszY. 

- 
t 

N 

1. % N 
seg N N 

s 

NV S2 2N Né 
i. 

22 

N 

S 

Q&l S8. SsN 7-246-2 8 s 2 7 & 5% 

Z 

572272.297 N/ 2SNM a?h e: 
3. N 

3 NO %EN3 

3N s al ^S 

  

    

  

  

  

    

  

    

  

  

  

  

  

  

  

  

  

  

  

    

  

    

    

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  



2,187,332 L. P. SNZ Jan. 16, 1940. 
FILLING MACHINE AND METHOD OF FILLING CONTAINERS 

4. Sheets-Sheet 4 Filed Nov. 24, 1937 

-uc n tot 

&lt to way 

-46/66/2/zce A 5-22 

%. 

  

  

    

  

  

  

  

  

  

  



Patented Jan. 16, 1940 

UNITED STATES 

2,187,332 

PATENT OFFICE 
2,187,332 

FLLING MACHINE AND METHOD OF 
FILLING CONTA NERS 

Lawrence P. Sinz, Los Angeles, Calif., assignor to 
Crown Cork & Seal Company, Inc., a corpora 
tion of New York 

Application November 24, 1937, serial No. 176,328 
Claims. 

The present invention relates to a filling ma 
chine and method of filling containers. 

Filling machines for filling containers such as 
bottles with carbonated beverages usually in 
clude a filling reservoir having a body of carbo 
nated water therein with a body of gas above and 
exerting pressure on the water. Each filling head 
of the machine includes a line communicating 

t with the gas containing portion of the reservoir and another line communicating with the body of 
Water. The filling method used with such an 
apparatus ordinarily consists of three steps or 
stages, the first or "counter-pressure' stage in 
volving flowing gas from the reservoir to each 

s previously syruped bottle so that the pressure 
within the bottle will be the same as the pressure 
above the body of water in the reservoir. On the 
second or "filling” stage, the bottle is placed in 
communication with the body of water so that 

20 water will flow into the bottle by gravity flow 
while the counter-pressure gas in the bottle si 

... multaneously flows back to the reservoir through 
a vent provided in the filling head nozzle. 
flow of water into the bottle will continue until 

is the water rises above the gas vent, and then some 
counter-pressure gas will be trapped in the neck 
of the bottle above this vent. On the third stage, 
termed the 'snifting' stage, the gasfilled space in 
the neck of the bottle is opened to the atmos 

0 phere, so that the compressed gas in this space 
may be vented. Simultaneously with this opera 
tion, or, immediately subsequent thereto, the 
mouth of the bottle is moved out of engagement 
with the filling head. 

as The principal object of the present invention is 
to provide an apparatus and method to improve 
upon the filling apparatus and method described 
above, in order that bottles may be more rapid 
ly and efficiently filled, and with a minimum pos 

Osibility of foaming. 
The apparatus and method of the present in 

vention may be generally described as involving 
, the provision of an intermediate snifting step 
during the usual filling stage. By this arrange 

4S ment, the bottle is first snifted when it has been 
partially filled with carbonated water. As a re 
sult of such snifting, any unbalanced condition 
contributing to the excessive evolution of gas 

: from the carbonated water, and Such as Would re 
50 sult in foaming, will be stabilized while there is 

sufficient space above the mixture of water and 
syrup in the bottle to allow for foam expansion 
entirely within the bottle. When this snifting has 
been completed, the filling is resumed, and when 

& the bottle has been filled to the usual point, it is 

The 

(C. 226-98) 
again and finally snifted to relieve the gas pres 
Sure above the surface of the liquid in the bottle. 
The filling apparatus and method of the pres 

ent invention have the further advantage of en 
abling bottles to be more rapidly filled, thereby 5 
giving the filling machine a higher than normal 
Output of bottles per minute. The increased rate 
of filling results from the fact that after the bot 
tle has been intermediately snifted, and filling is 
resumed, the filling water may be flowed very 10 
rapidly into the bottle because the intermediate 
snifting has brought the contents of the bottle to 
a condition of equilibrium. Obviously, since the 
filling water in the reservoir is subject to the body 
of gas above it, the water will at first be flowed 
down into the bottle at a fairly rapid rate and it 
is found that the entire cycle is thus conducted 
in a shorter time than the usual three stage cycle 
customarily followed. 
Other objects and advantages of the invention 20 

will be apparent from the following specification 
and drawings, wherein 

Figure 1 is a general plan view of a filling ma 
chine of a type upon which the method included 
in the present invention may be conducted. The 
syruping and crowning mechanism ordinarily in 
cluded in such a machine is omitted from the 
figure. : 

Figure 2 is an elevation of a type of filling head 
which may be used with the present invention. 

Figure 3 is a central vertical sectional view 
through the filling head of Figure 2. 

Figure 4 is a vertical sectional view through 
the filling head of Figure 2 and showing the valve 
thereof in the position it occupies during the 
counter pressure stage, the view being diagram 
matic in that it shows the passages and ports 
involved in the counter pressure stage in the same 
vertical plane. 

Figure 5 is a view of the same type as Figure 4, 40 
but showing the passages used for water flow dur 
ing the filling stages and in the same vertical 
plane, 

Figure 6 is a view also of the same type as Fig 
ure 4, but showing the venting ports used in the 45 
filling stages and in the same vertical plane. 

Figure 7 is a view of the same type as the three 
preceding figures, but with the passages used dur 
ing intermediate and final snifting shown in the 
same vertical plane. 50 

Figure 8 is a sectional view of a filling head, 
showing the passages and ports of the Walve body 
and valve, the filling nozzle being shown inver 
tical section. In this view, the filling valve is 
shown rotated just slightly past snifting position is 
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2 
in order to make the arrangement of the aligned 
passages more apparent. 

Figure 9 is a horizontal sectional view on the 
line 9-9 of Figure 8. 

Figure 10 is a horizontal sectional view on the 
line 0-0 of Figure 8. 

Figure 11 is a horizontal sectional view on the 
line - of Figure 8, and 

Figures 12a to 12f respectively show the posi 
tion of the valve arms of the filling head valve 
during the various stages of the filling cycle of 
the present invention. 
The filling machine shown in Figure 1 is of 

the type disclosed in the application of Robert J. 
Stewart and Frank S. Bell for Filling machine, 
Serial No. 166,403, filed September 29, 1937, and 
includes a stationary or Work table 20 and a ro 
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tatable filling table 2 positioned adjacent the 
same. As is fully described in the above men 
tioned Stewart and Bell application, incoming 
bottles to be filled move into the machine upon 
a straight line conveyor 22 which moves across 
the stationary table 20, the bottles being removed 
from the conveyor 22 by an infeed dial 23, which 
positions them in the pockets of a dial 24 pro 
vided befeath the syruping mechanism, not 
shown, so that each bottle will receive a charge 
of syrup. A transfer dial 25 removes each bot 
tle from the syruping dial 24 and positions the 
Same upon a vertically movable bottle supporting 
platform 26, as indicated in Figure 12a. One of 
the bottle supporting platforms is provided be 
neath each of the filling heads 27 shown secured 
about the upper periphery of the filling table 2. 
The filling table shown in Figure 1 includes forty 
such filling heads but this number may of course 
be varied. s 
The stationary table 20 also includes a second 

transfer dial 28 which is adapted to remove filled 
bottles from the filling platforms 26 of the filling 
table and conduct them to a dial 29 positioned 
beneath the crowning mechanism, not shown. 
During the movement of the bottles With the dial 
29 they are crowned in the usual manner and are 
removed from this dial by an outfeed dial 30 
which positions the bottles upon the outfeed end 
of the straight line conveyor 22 so that they will 
be removed from the machine. 
The filling heads 27 shown in the drawings are 

of the rotary disc type disclosed in the applica 
tion of George J. Huntley and Robert J. Stew 
art for Filling machine, filed May 15, 1933, Serial 
No. 671,266. Each filling head 27 comprises a 
Valve body 32 having a seat face 33 on which a 
Valve disc 34 including a packet seat face 35 is 
mounted. The valve disc 34 is rotatable on a stud 
36 threaded in the valve body as shown in Figure 
3. The valve body 32 includes a depending por 
tion 37 from which extends a filling nozzle 38. 
A centering bell 39 is slidable upon the nozzle 

38 in the usual manner. 
Each valve body 32 has a plurality of horizon 

tal passages therein extending from its seat face 
33 to its rear face, and a number of angled pas 
sages extending from the Seat face down to the 
filling nozzle 38. The ends of these passages are 
adapted to be bridged by passages in the valve 
disc 34 during movement of the valve disc, all as 
Specifically described in the above-mentioned 
Huntley and Stewart application, and as here 
inafter generally described. As best shown in 
Figure 8, the filling nozzle 38 includes a central 
tube 42 having a bore 43 therein from which 
Water may flow into a bottle through ports 44. 
The filling nozzle also includes a sleeve 45 sur 

2,187,332 
rounding the tube 42, and, as shown in Figures 
8 to 10, the tube has a flattened portion extend 
ing down along the Same to provide a passage 46 
between the interior of the sleeve 45 and the flat 
Surface of tube 42. Passage 46 opens to the in 
terior of a bottle through ports 47 in sleeve 45. 
The upper end of the flattened portion extends 
up, above the end of sleeve 45 so that the passage 
46 formed thereby may communicate with a pas 
Sage 48 in the body member of the filling head as 
Shown in Figure 8. - 
The centering bell 39 includes a central bore so 

that it may slide on the filling nozle 45, and kerfs 
50 are spaced about the wall of this bore. When 
the centering ball bears upon a bottle, the lower 
ends of the kerfs will communicate with the bot 
tle interior, and since the upper end of the cen 
tering bell will at such time be in sealed contact 
With the lower end of the body element 32 of the 
filling head as shown in Figure 8, the upper ends 
of the kerfs 50 will be in communication with a 
passage 5 in the valve body. 

Each valve disc 34 is provided with an up 
Wardly extending valve arm 54 and a downward 
ly extending Valve arm 55, both arranged to con 
tact with trips passed about the path of rotation 
of the filling table. As best shown in Figure 1, 
a counter pressure trip 56 is positioned adjacent 
the point at which bottles are initially placed 
upon the filling table 2. A short distance from 
the counter pressure trip 56, in a clockwise di 
rection, a first filling trip 57 is arranged in the 
path of movement of the filling heads. At the 
rear of the machine and at a point substantially 
midway of the path of movement of the bottles 
On the filling table an intermediate snifting trip 
58 is positioned, and a final filling trip 59 is pro 
vided a short distance further along in a clock 
wise direction. The final snifting trip 60 is posi 
tioned near the point at which the bottles return 
to the stationary table 20, and at a point coin 
ciding with or very closely adjacent the point at 
which the bottles are moved downwardly and out 
of contact with the filling heads. 
AS is the usual practice, each bottle supporting 

platform 26 will be flush with the surface of the 
Stationary table. 20 at the time that a bottle is 
positioned on the platform by the transfer dial 
25, the platform being held downwardly in this 
position by a fixed arcuate cam, not shown, and 
with which a roller, not shown, included in the 
bottle platform structure engages. Immediately 
after the bottle has been positioned upon the 
bottle Supporting platform, the cam engaging 
roller of that platform will move out of engage 
ment with the stationary cam and will move the 
bottle upwardly to place its mouth in engagement 
with the aligned filling head 27 as shown in Fig 
lures 2, 3 and 12a. At this time the bottle will of 
course usually have a charge of syrup therein as 
Shown in Figure 12d. 
Almost immediately after a bottle has been 

positioned upon a bottle supporting platform 26 
and in contact with a filling head as described 
above and as diagrammatically shown in Figure 
12a, the lower valve arm 55 of the filling head 
will contact with the counter pressure trip 56, 
thereby moving the valve arm to the position in 
dicated in Figure 12b, which position corresponds 
to the "counter pressure' position of the valve 
disc indicated in dotted lines in Figure 2. The 
disc valve 36 will thereby be rotated so that flow 
Will occur through the passages diagrammati 
cally illustrated in Figure 4. Referring to Figure 
4, horizontal counter pressure gas flow passages 
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8,187,888 3. 
and 4 which receive counterpressure gas the passages of the valve body and valve disc 

from the upper portion of the reservoir is of will be the same during this final or second 
the filling table through pipes, not shown, will filling stage as was the case in the first filling 
communicate with one end of a passage in the stage. That is to say, carbonated water will 
valve disc. 34. The other end of valve disc pas- again flow into the bottle through the passages 
sage will open to an angled passage 67 leading shown in Figure 5, and the gas passages shown in 
from valve body seat face 3 to the passage 4 ... Figure 6 will also be aligned for flow. However, 
which opens to the passage 46 (Figure 8) between since the bottle is now half filled with liquid and 
the fillinginezzle tube. 42 and sleeve 45. As a half filled with gas or air at atmospheric pres 

O result, counterpressure gas will flow into the sure while the water moving toward the bottle 
bottle to establish the same pressure in the bot through the water passages is under the pressure 
tle as is ------ carbonated of a certain head and also under the pressure 
water in the re . . . . of the gas in the reservoir 65, the incoming water 
very shortly after 'th ove operation of the will move into the bottle at a rapid rate. This 

Eu ter valve arm. US by the counterpressure trip rapid rate of flow of the water will not continue ls 
56, this valve arm will come into contact with the indefinitely because gas will be flowing into the 
first filling trip BT. so that the valve arm will be bottle from the upper portion of the reservoir 
moved to the position shown in Figure 12c, and through the passages shown in Figure 6. Conse 
indicated in dotted lines at "alling' in Figure 2. quently, by the present method, conditions in the 

: In the position to which th ve w bottle will be brought to equilibrium before the O 
- turned, a passage 69 (Figure 5). bottle has been entirely filled with water. That 

27 which is connected to s, the gas moving into the bottle through the 
containing portion of the reservoir. passages of Figure 6 will shortly establish the 
passage Te in the valve disk, be place same pressure in the upper portion of the bottle 

. munication with an angled le", as exists in the upper portion of the reservoir 
valve body which opens to...th US and thereafter the water moving into the pas 
filling nozzle 38. As a r sages shown in Figure 5 will flow only because of 
downwardly...into the bottle: The : ts own head, created by the difference in height 
ment of the valve disc will cause the po between the bottle and the reservoir 65. 

to the valve disc passage 6 Water will continue to flow into the bottle until SO 
but as indicated in Figur he surface of the water reaches the ports 4T still bridge the passag - a Yli-' - 

pressure gas has been escaping. With 
L. venting now stopped, the counter pres 
sure: gas in the bottle will be compressed in the 
Wnouth of the bottle to resist further flow of water 

to the bottle. . . . . . . - 
The continued rotation of the filling table will 

ing the upper valve arm 54 into contact 
ith the final snifting trip 60 so that the disc 
alve 34 will be moved from the position illus 

trated in Figure 12e to that illustrated in Fig 
12f. This will cause the valve body and 

valve disc passages shown in Figure 7 to be again 
brought into alignment so that the gas in the is 
extreme upper portion of the bottle may be 
ented through the kerfs 50 (Figure 8) and pas 

sages 5 f and 14, valve disc passage T5 and thence 
through passages. TB and 78 to the atmosphere. 

Simultaneously with the contact of the valve 
irm 54 with the final counter pressure, trip 60, 

lately thereafter, the bottle supporting 
h2 will be moved downwardly by-en 

its roller, not shown, with the plat 
cam, not shown. This will cause is the bottle to be opened to the 

atmosphere simultaneously with or almost simul 
taneously with the final snifting and if a bottle 

... has any tendency to foam, it will be open to the 
atmosphere for such foaming so that the snift 
ing passages may not be filled with foam. In the 
normal conduct of the apparatus and method, 
here is of course no tendency to foam at this 

2 point but the above arrangement eliminates the 
difficulties which would be resultant upon such foaming. . . . . . ' 

It will be noted that when the valve disc 34 
is in the snifting position shown in Figure 7, the 
only passages which are aligned for flow will be 
open to the atmosphere. The bottle may there- to 
fore be moved from beneath the falling head by 
the transfer dial 28 and the valve disc may re 
ain in this snifting position until a second bot 

tle has beenplaced beneath its filling head by the 
infeed dial 2. . . . . . . . . 

-i 

in the bottle w "::" taining portion of reservoir 
The above described flo 

bottle and the simultaneo 
- pressure gas, therefrom v 
bottle is about one-hal 

us or hown in Figures 5 
6 will then be closed and the interior of the bot tile will be opened to the atmosphere through 

so the kerts in the centering bell 39 passages 
- in the valve body, and the passages indicated in 

Figure 7, viz., the valve body passage 14, valve 
disc passage 75, valve body passage 76 and past plat 
a snift adjustment valve TT through passag g 

70 mediate snifting trip 58 as shov 
As illustrated in Figure 12d the fi 
59 is positioned in the path o 
arm 55 and will cause the latt 
from the position indicated in 12d to the position 

as shown in Figure 12e. The relative position of 
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4. 2,187,332 
It will be observed that the method of filling 

disclosed herein includes the practice of estab 
lishing a pressure in the bottle corresponding to 
that in the reservoir before flowing the water 
into the bottle, then placing the bottle in com 
munication with the atmosphere, and then plac 
ing the bottle in communication with both the 
gas and the water in the reservoir so that a rapid 
flow of water is had. This method is particu 
larly efficient because of the fact that prior to 
the last mentioned stage of flowing both water 
and gas into the bottle, the contents of the bottle 
have been brought to a state of equilibrium. 

It will be understood that the invention is not 
limited to the details of construction shown in 
the drawings and that the example of the use 
of the machine and method which has been 
given does not include all of the uses of which 
they are capable; and that the phraseology em 
ployed in the specification is for the purpose of 
description and not of limitation. 

I claim: 
1. The combination in a filling machine hav 

ing a rotary filling table, a reservoir for liquid 
and gas, a plurality of filling heads and means 
to support containers in alignment with the fill 
ing heads, the filling heads including valve means 
to control the flow of liquid and gas from the 
reservoir to the containers, of means Spaced 
about the path of travel of the filling table to 
contact with and actuate each of said valve 
means seriatim to a plurality of positions to es 
tablish the same pressure in the container as 
exists in the reservoir so that liquid may flow to 
the container by gravity flow, to release the pres 
sure from the container and to then permit both 
the gas and liquid to flow together to the con 
tainer. 

2. The combination in a filling machine hav 
ing a rotary filling table, a reservoir for liquid 
and gas, a plurality of filling heads of rotary disc 
valve type. and means to support containers in 
alignment with said filling heads, of means 
spaced about the path of travel of the filling 
table to cause the disc valves of said filling heads 
to be actuated seriatim to permit of counter 
pressure gas flow from the reservoir to the con 
tainers, filling liquid flow to the containers with 
simultaneous return flow of gas to the reservoir, 
cutting off of liquid flow and gas venting and 
the placing of the interior of the container in 
communication with the atmosphere, resumption 
of liquid flow with the container in communica 
tion with the gas containing portion of the res 
ervoir, and finally again placing the interior of 
the container in communication with the at 
mosphere. 

3. The method of filling containers with liquid 
from a reservoir having a body of liquid thereih 
under fluid pressure, comprising establishing the 

same pressure in the container as is present 
above the liquid in the reservoir, flowing liquid 
into the container, releasing the pressure in the 
container, and then simultaneously flowing liquid 
and gas into the container. 5 

4. The method of filling containers with liquid 
from a reservoir having a body of liquid therein 
under fluid pressure, comprising establishing the 
same pressure in the container as is present 
above the liquid in the reservoir, flowing liquid O. 
into the container, stopping the flow of liquid 
and releasing the pressure in the container, and 
then simultaneously flowing liquid and gas into 
the container. 

5. The method of filling containers with liquid lis 
from a reservoir having a body of liquid therein 
under fluid pressure, comprising establishing the 
same pressure in the container as is present 
above the liquid in the reservoir, flowing liquid 
into the container, stopping the flow of liquid 20 
and releasing the pressure in the container, and 
then simultaneously flowing liquid and gas into 
the container and subsequently placing the con 
tainer in communication with the atmosphere. 

6. The combination in a filling machine hav- 15 
ing a reservoir for liquid and gas, a plurality of 
filling heads and means to support containers 
in alignment with the filling heads, the filling 
heads including valve means to control the flow 
of liquid and gas from the reservoir to the con- O 
tainers, of means to actuate each of said valve 
means seriatim to a plurality of positions to es 
tablish the same pressure in the container as 
exists in the reservoir so that liquid may flow to 
the container by gravity flow, releasing the pres- S 
sure from the container and then permitting the 
gas and liquid to simultaneously flow to the 
container, and means to hold each container 
mouth in Sealed engagement with the aligned 
filling head throughout such movement of said to 
valve means. 

7. The combination in a filling machine hav 
ing a rotary filling table, a reservoir for liquid 
and gas, a plurality of filling heads and means 
to support containers in alignment with the fill- 45 
ing heads, the filling heads including valve 
means to control the flow of liquid and gas from 
the reservoir to the containers, of means spaced 
about the path of travel of the filling table to 
actuate each of said valve means seriatim to a 50 
plurality of positions to establish the same pres 
sure in the container as exists in the reservoir 
so that liquid may flow to the container by 
gravity flow, releasing the pressure from the 
container and then permitting the gas and liquid is 
to simultaneously flow. to the container, and 
means to hold each container mouth in sealed 
engagement with the aligned filling head 
throughout such movement of said valve means. 
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