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3,150,697 
FILLING TUBE ASSEMBLY FOR AUTOMATIC 

FILLING MACHINES 
Ivan H. Risser, Glenview, 111., assignor to US. Battlers 

Machinery Company, Chicago, Ill., a corporation of 
Illinois 

Filed May 5, 1961, Ser. No. 107,967 
10 Claims. (Cl. 141-217) 

The present invention relates to a novel ?lling tube 
assembly for automatic ?lling machines. 
Among the objects of the present invention is the pro 

vision of a novel ?lling tube assembly for automatically 
?lling containers to a controlled height regulated by the 
height of the container. 

Another object of the present invention is the provision 
of a novel means and manner of automatically ?lling con 
tainers without sealing contact therewith, thereby per 
mitting ?lling of all types and kinds of containers regard 
less of the size of the neck or ?ll opening. 
A further object of the present invention is the pro 

vision of a novel ?lling tube assembly in which vacuum 
is employed to actuate a flexible diaphragm in controlling 
the ?lling operation. 

' In the present novel embodiment, the containers are 
moved in a horizontal plane and the ?lling tube is lowered 
from its elevated position by cam-actuated means into 
?lling position and raised when ?lling has been effected 
and, in the event no container is aligned beneath a ?lling 
tube, the latter remains inoperative during its cycle of 
movement. 
The present invention further comprehends a novel ?ll 

ing tube assembly having novel means for initiating flow 
in the ?lling operation and novel means for automatically 
stopping further ?ow when the liquid reaches a predeter 
mined height in the container. 

Further objects are to provide a construction of maxi 
mum simplicity, ef?ciency, economy and ease of assembly 
and operation, and such further objects, advantages and 
capabilities as will later more fully appear and are in 
herently possessed thereby. 

In the drawings: 
FIGURE 1 is a fragmentary View in horizontal cross 

section of a ?lling machine embodying the novel ?lling 
tube assembly, the view being taken approximately on the 
line 1—1 of FIG. 2 and viewed in the direction of the 
arrows. 

FIG. 2 is a fragmentary view in front elevation of the 
assembly of FIG. 1. 

FIG. 3 is a cross sectional view taken on the irregular 
line 3-3 of FIG. 1. 

FIG. 4 is a fragmentary view in side elevation of suc 
cessive ?lling tube assemblies and the tripping cam roller 
for initiating the ?lling operation when the ?lling tube has 
been lowered to a predetermined depth in the container, 
the view being taken at an angle corresponding to that of 
the arrow designated by the numeral 4 in FIG. 1. 

FIG. 5 is a fragmentary enlarged vertical cross sec 
tional view taken on the line 5-5 of FIG. 4, the air and 
liquid control valves being shown in open position for 
?lling. 

FIG. 6 is a cross sectional view taken on the irregular 
line 6-—-6 of FIG. 5. 

FIG. 7 is a horizontal cross sectional view taken on the 
line 7—7 of FIG. 5. 

FIG. 8 is a view similar to but with the valve means 
closed and the diaphragm shown at the instant of closing 
and thus in changed position from that of FIG. 5, the view 
being taken on the irregular line 8-8 of FIG. 6. 

FIG. 9 is a partial end elevational view taken from the 
left-hand side of FIG. 8. 

FIG. 10 is a top plan View of the intermediate section 
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of the valve housing, the view being taken on the line 
10—10 of FIG. 8. 
FIG. 11 is a view, part in horizontal cross section and 

part in plan, view being taken on the line 11—11 of 
FIG. 8. 

FIG. 12 is a fragmentary vertical cross sectional view 
of the aligned valve-actuating rods and diaphragm shown 
in FIG. 8, but in the position they occupy when the dia 
phragm is retracted by its spring to the right upon closing 
the air control valve. 

FIG. 13 is a fragmentary view of the lower end of 
a modi?ed form of a ?lling tube extending into the neck 
of the container to be ?lled. 

Referring to the novel illustrative embodiment disclosed 
in the drawings, in the novel ?lling operation empty con 
tainers 10 to be ?lled are deposited in upright position 
in single ?le onto the upper portion of an endless belt or 
conveyor 11 (FIGS. 1, 2 and 3) supported upon a feed 
bed 12 and directed between spaced longitudinal guides 
13 and 14 and an adjoining arcuate portion of a center 
guide 15 into successive pockets or recesses of a feed star 
16 rotating in counter-clockwise direction by a vertical 
drive shaft 17, and together with the center guide 15 de 
positing the containers onto a revolving base or bed plate 
18 upon which each successive empty container is received 
and aligned beneath one of a plurality of ?lling tube as~ 
semblies 19 rotatable with the bed plate 18, the feed con 
veyor being synchronously timed to the feed star 16. The 
?lled containers are removed from the bed plate 18 by 
means of a discharge star 21 and the adjoining arcuate 
surface of the center guide 15 which deposit the ?lled con 
tainers onto the adjacent discharge portion and between 
the longitudinal guides 13 and 14 of the conveyor 11 for 
removal. 
Each ?lling tube assembly 19 is connected through a 

?exible tube or conduit 22 to a source of liquid supply, 
connected through a substantially smaller tube or conduit 
23 to a source of air under pressure, and also connected 
through another relatively small tube or conduit 24 to a 
source of vacuum. Also each of the circumferentially 
spaced ?lling tube assemblies 19 is carried on the lower 
end of one of plural slide bars 25 each vertically movable 
between laterally spaced guide plates 26 carried on and 
rotatable with a cylindrical support 27 mounted at the 
upper end of circumferentially spaced vertical posts 28 
a?ixed to and rotatable with the base or bed plate 18. 
A head plate 29 bridges the upper portion of the annular 
support 27 and the circumferentially spaced posts 28, 
while a ?xed cover 31 bridges the upper ends of the sta 
tionary outer standards 32. 
From the cover 31 (FIG. 3) depends a stationary inlet 

manifold 33 sealed to the atmosphere and having a. 
coupling 34 of a liquid supply tube 35 for supplying the 
liquid to be bottled from a suitable external source of 
supply having a controlled pressure, through the manifold 
33 into a reservoir 36 depending from and rotatable with 
the head plate 29, and from this reservoir through multi 
ple outlet ports 37 each connected to one of the tubes 22 
leading to a ?lling tube assembly 19. 
Depending from and rotatable with the reservoir 36 

is shown another reservoir 38 sealed to the atmosphere 
but open to the lower discharge end of a relatively small 
pipe 39 depending into the reservoir 38 and connected to 
an external tube 41 leading to a continuous source of con 
trolled air pressure such as a pump, the reservoir 38 being‘ 
connected through ports to spaced plural tubes 23 each 
continuously supplying air under pressure to a ?lling 
tube assembly 19. 

Supported upon and revolving with the bed plate 18 is 
a receptacle 42 providing a vacuum chamber connected 
through the end of an upstanding small pipe 43 and ex 
ternal tube 44 to a controlled vacuum source such as suc 
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tion pump. The upstanding pipe 43 is encompassed by 
a substantially larger drain pipe 45 depending from the 
bottom of the reservoir and both are maintained sta 
tionary while the bed plate 18 and the reservoir 42 re 
volve. The lower end of the drain pipe 45 is shown 
connected by a drain tube 46 providing a return for any 
over?ow liquid collecting in the reservoir 42 which is 
preferably returned back to the liquid supply by means 
of a pump. 
The containers 10 to be ?lled move in timed and spaced 

relation upon and with the bed plate 18 and each is ac 
curately located beneath a ?lling tube assembly 19, the 
latter being lowered to a predetermined depending posi 
tion by its slide bar 25 with its ?lling stem 47 depending 
into a container 10 (FIGS. 5, 6 and 8). This position is 
determined by a collar 48 adjustably mounted on the 
stem 47 and having depending ?anges 49 contacting the 
neck 51 of the container. 

Lowering and raising of the successive ?lling tube as 
semblies 19 is effected by means of a slide roller 52 
(FIGS. 2, 3 and 4) carried by the slide bar 25 when en 
gaging the inclined cam surfaces 53 and 54, respectively, 
of a tube lowering and elevating cam 55. As shown in 
FIG. 4, the downwardly inclined cam surface 53 permits 
the weight of each ?lling tube assembly 19 to lower as 
the slide roller 52 follows the downward incline of this 
cam surface until the depending ?anges 49 on the collar 
48 seat on the neck 51 of the aligned container 10 there 
below. In this operative position, as shown in FIGS. 5 
and 7, the valve-actuating rod 56 of the control valve unit 
57 of the ?lling tube assembly supplying the containers 
with a uniform level of liquid 58 is tripped by contact of 
a cam roller 59 with the projecting end of the valve-actu 
ating rod 56. 
The cam roller 59 is so positioned that it is aligned with 

and contacts the valve-actuating rod 56 for depressing and 
opening the air control valve 57 and actuating the ?lling 
mechanism only when the stem 47 of a ?lling tube assem 
bly 19 enters a container 10 and is properly positioned 
thereon by the ?anges of 49 of its collar 48. If, for any 
reason, a container is not positioned below and aligned 
with the stem 47, the slide roller 52 continues its down 
ward movement on the cam surface 53 disposing the end 
of the valve-actuating rod 56 below and out of alignment 
and possible contact with the cam roller 59 as it passes 
the latter so that the control valve 57 is not actuated but 
remains closed. 
As shown in FIGS. 1 and 4, the cam roller 59 is 

mounted on one end of a trip arm 61 pivotally mounted 
at 62 upon a bracket 63 adjustably mounted on a standard 
32. The other end of this arm 61 is attached to one end 
of a tension spring 64 with the other end of this spring 
af?xed to the bracket 63. To limit the forward or out 
ward movement of the spring-biased arm 61 and its roller 
59 in depressing the rod 56, this arm is provided with 
a stop 65 adapted to contact a shoulder 66 on the bracket 
63. 

Referring in detail to the novel control valve unit 57 
of FIGS. 5 to 11, inclusive, it includes a valve housing 
comprising an upper section 67, a lower section 68 and 
an intermediate section 70 suitably bolted together and 
each preferably formed of a suitable plastic composition 
and cored to receive the component parts of the valve 
assembly. The upper section 67 has a transverse bore of 
inwardly stepped diameters, the outer and larger bore 
being internally threaded to receive an externally threaded 
sleeve 69 having an opening for slidably receiving the 
valve~actuating control rod 56, the latter having an inner 
enlargement forming the air control valve 57 adapted to 
be moved into and out of contact with an annular valve 
seat 71 formed on the inner end of the threaded sleeve 
for controlling the ?ow of air under pressure from the 
chamber 72. When the valve 57 is open, the air under 
pressure from the chamber 72 ?ows to the atmosphere 
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4. 
through a longitudinal groove 73 formed in the circum 
ference of the rod 56. I 

Inwardly of the valve 57, the rod 56 is of reduced 
diameter at 74 where it projects through the opening in 
an encompassing threaded plug 75 and through an O or‘ 
sealing ring 76, with the inner end thereof projectingv 
into a laterally extending port 77 open to the atmos 
phere. This sealing ring 76 encompassing the reduced 
end 74 of the air control rod 56 places a drag or brake 
on its reciprocating movement. Adjoining the inner end 
74 of the valve-actuating rod 56 is one end of a freely 
slidable aligned rod or pin 78 with the other end thereof 
adapted to abut a disc or plate 79 spaced from the inner 
end of a stem 81 carrying a ?exible or resilient diaphragm 
82 having its peripheral edge securely anchored between 
a shoulder at the rear of the upper section 67 of the 
control valve housing and the annular peripheral ?ange 
83 of an end plate 84 secured to the upper housing sec 
tion. The disc 79 is embedded in a recess in the inner 
face of the diaphragm. 
The stem 81 projects through an opening in the end 

plate 84 and is encompassed by a coil spring 85 abutting 
at one end a recessed shoulder 86 de?ning the opening 
in the end plate and at its other end abutting a collar 
or washer 87 adjustably mounted on the outer threaded 
end 88 of the stem 81 and retained in adjusted position 
by lock nuts 89. Thus the tension on the spring-biased 
stem 81 and its diaphragm 82 may be readily adjusted in 
accordance with suction applied to the vacuum chamber‘ 
91 at one side of the diaphragm. 
The lower surface of the upper housing section 67 and 

the upper surface of the adjoining or intermediate hous 
ing section 70 are recessed at 92 and 93, respectively, to 
receive a ?exible or resilient valve 94 controlling the liq 
uid supply and having a thin peripheral ?ange 95 an 
chored between abutting surfaces 96 and 97, and a thick 
central section 98 of a diameter or cross section for com 
pletely spanning and closing a vertical liquid supply port 
99 in the intermediate section 70. 
The vertical discharge port 99 is aligned with a com 

municating vertical discharge port 101 in the lower sec 
tion 68 and a passage 102 opening into the annular liq 
uid passage 103 in the ?lling tube 104, the latter having 
plural spaced discharge ports 105 adjacent the closed end 
106 of this tube. In this closed end is anchored the open 
lower end of the encompassed vent tube 107, the upper 
open end of the latter opening into a recess 108 which in 
turn opens into a vacuum or expansion chamber 109 col 
lecting any withdrawn liquid and connected to a vacuum 
tube 24 through a restrictor 111. The upper end 112 of 
the ?lling tube is threaded and detachably mounted in 
the lower housing section 68. 
Communicating ports and passages are provided in the 

housing sections 67, 68 and 70 as shown in FIGS. 5 to 
11, inclusive. These include a port 113 for the liquid 
supply opening into the recess 93 of the intermediate hous 
ing section 70, communicating passages 114, 115 and 116 
opening from the vacuum chamber 109 into the vacuum 
chamber 91 at the rear or one side of the resilient dia 
phragm 82, and communicating ports 117 and 118 for 
the air supply from the air pressure tube 23, the port 
118 preferably having a restricted ori?ce opening into 
the pressure chamber 72. A passage 119 is also provided 
in the upper housing section 67 communicating between 
the pressure chamber 72 in which reciprocates the air 
control valve 57 and the recess 92 in the base of this 
housing section for closing of the liquid supply valve 94 
by the air pressure. 
The sections 67, 68 and 70 of the housing are suit~ 

ably bolted together at 121 and 122, and to prevent leak 
age of air or liquid between adjoining surfaces provided 
with sealing rings 123. 

In FIG. 13 is disclosed a modi?ed form of ?lling tube 
assembly in which the vent tube 1075 does not extend 
to the lower end of the ?lling tube 104*‘. In this form 
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the open lower end of the vent tube is spaced upwardly 
from the lower end of the ?lling tube and ?ow is stopped 
when the liquid or product being dispensed reaches a depth 
to impede ?ow through the open end of the vent tube. 

In the operation of the disclosed ?lling machine em 
bodying the present novel ?lling tube assembly, the oper 
ator initially locates the adjustable collar 48 at the de 
sired height on the ?lling stem 47 whereby the latter 
projects into the containers 10 to be ?lled to the desired 
depth. During operation a vacuum is continuously drawn 
through the vacuum tubes 24, and air pressure is con 
tinuously applied through the tubes 23 to each of the 
?lling tube assemblies. Liquid is supplied from a suitable 
source of supply through the tubes 22. 
FIG. 8 discloses the air control valve 57 on the con 

trol rod 56 and the liquid control valve 94 in closed 
position and the ?exible diaphragm 82 in operative posi 
tion. In FIG. 5, the above valves and diaphragm are 
shown in the position they occupy when the air control 
valve 57 is moved to open position by contact of the 
cam roller 59 with the aligned projecting end of the 
control rod 55 as it moves with its ?lling tube assem 
bly past the roller. As air under pressure is applied 
continuously through the communicating ports to the pres 
sure chamber 72 and to the recess 92 through a restricted 
port, such pressure retains the air valve 57 and the liquid 
supply valve 94 closed until the valve 57 is opened by 
depressing the control rod 56. Immediately upon open 
ing of the valve 57, air pressure is relieved to the atmos— 
phere through the longitudinal groove 73 in the control 
rod 56, and the head of the liquid supply assures lifting 
of the closed valve 94 to open position and allows full 
?ow of liquid through the ?lling tube 104 into its con 
tainer 10. 

While ?lling proceeds, air is continuously withdrawn 
through the vent tube 107 and is also free to escape 
to the atmosphere about the open end or neck 51 of the 
container 10. As the liquid level in the container reaches 
approximately the lower open end of the vent tube 107 
it closes further flow therethrough, whereupon the vacuum 
at the back of the spring-biased diaphragm 82 snaps the 
latter to the left (FIG. 8) overcoming the tension of the 
spring 85 and moves the control rod 56 and the air con 
trol valve 57 to the closed position shown in FIG. 8. 
Simultaneously, the air pressure entrapped upon closing 
the valve 57 and open through the passage 119, main 
tains the liquid control valve 94 in closed position and 
prevents ?ow of liquid to the ?lling tube. Thereupon, 
the spring-biased diaphragm 82 is moved slightly to the 
right as shown in FIG. 12. 
The spring 85 is adjusted for the vacuum employed, 

which is preferably from approximately 2 to 7 inches, 
and the air pressure may be from approximately 5 to 35 
pounds. The liquid supply may be fed by gravity or 
applied pressure suf?cient to assure opening of the valve 
94 when air pressure is relieved. 
Assuming you have a seven inch vacuum in the line 

and the spring-biased diaphragm 82 is set for a ?ve inch 
vacuum, when the product dispensed closes 01f the lower 
open end of the vent tube 107, this diaphragm moves 
to the left (FIG. 8) to close the air valve 57. As soon 
as the valve 57 is closed, the spring 85 Withdraws the dia 
phragm to the right. However, the suction produced can 
not lift any entrapped liquid in the bottom of the trap 
or expansion chamber 109 and any entrapped liquid is 
prevented from entering the vacuum chamber 91 adja 
cent the diaphragm 82. Thus the expansion chamber 193 
collects and entraps any liquid withdrawn by suction 
through the vent or vacuum tube 107. It should be 
noted the upper end of this vacuum tube is disposed above 
the chamber 109 so that any withdrawn liquid is dis 
charged in the upper recess 108 and drops downwardly 
therefrom and is thus separated from the passage 114 com 
municating with the vacuum chamber 91. 

The‘ sealing ring 76 encompassing the inner reduced 
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6 
end 74 of the control rod 56 applies a frictional drag or 
brake on the reciprocating movement of this rod whereby 
centrifugal force of the rotating component parts of the 
?lling tubes cannot move the control rod 56 and valve 57 
to outwardly closed position. It also prevents vibration 
from tending to move this valve under slight air pressure. 
The port 77 open to the atmosphere permits the escape 

of any air or ?uid leaking past the end 74 of the valve 
stem and the adjoining aligned pin 78. 
The component parts of the sectional housing and the 

threaded sleeve 69 are preferably of a plastic composi 
tion and other actuating parts are preferably of non 
corrosive or corrosive~resistant metal so that the apparatus 
lends itself to use with highly corrosive as well as with 
other liquids which may be free flowing or of different 
viscosities. 
Any suitable drive mechanism may be employed for 

operating the conveyor 11 and for rotating the drive shafts 
17 of the feed star 16 and discharge star 21, and for rotat~ 
ing the bed plate 18 and associated parts through the 
meshing pinions or ring gears 124 and 125. 
From the above description and disclosure, it will 

be readily apparent that the present invention compre 
hends a novel ?lling tube assembly capable of ?lling vari 
ous types of containers without sealing contact between 
the ?lling tube and the open end of the containers, and a 
novel means and manner of accurately controlling the 
?lling operation and assuring positive and instantaneous 
cut~off of the ?ow when ?lling has been accomplished. 
Having thus disclosed the invention, I claim: 
1. In a rotary ?lling machine including a rotating table 

for containers to be ?lled and a rotating assembly having 
a ?lling unit corresponding to each container position and 
including a ?lling tube assembly for ?lling a container to 
a predetermined liquid level without effecting sealing of 
the container, said ?lling tube assembly comprising a hous 
ing having a depending ?lling stem the lower end of which 
enters said container to a predetermined depth, cam means 
for raising and lowering each housing from and to a con 
tainer, said ?lling stem including a vent tube open at its 
lower end for venting the container and communicating 
with a vacuum source, an encompassing ?lling tube com 
municating with a source of liquid supply and having 
discharge ports adjacent its lower end, a liquid control 
valve for controlling ?ow of liquid through said ?lling 
tube and urged to open position by pressure of the liquid 
supply, a source of air supply for applying air pressure to 
close said valve against the liquid pressure, an air control 
valve for said air supply retaining said liquid control valve 
closed upon closing of said air control valve, tripping 
mechanism for opening said air control valve and relieving 
air pressure on said liquid control valve whereupon enter 
ing liquid lifts said liquid control valve and ?ows into 
said container, and a ?exible diaphragm mounted in a 
vacuum chamber, one side of said diaphragm communi 
eating with said vent tube and vacuum source, a stem con 
nected to the opposite side of said diaphragm, and re 
silient means normally urging said stem and said dia 
phragm outwardly from said vacuum chamber, said dia 
phragm being actuated by said vacuum source to close 
said air control valve and the air pressure in turn closes 
said liquid control valve when the depth of liquid reaches 
approximately the open lower end of .the vent tube. 

2. In a rotary ?lling machine as set forth in claim 1, 
in which said air control valve includes an elongated 
valve stem having a portion of one diameter abutting said 
?exible diaphragm when said valve is in open position, and 
a portion of a larger diameter having a longitudinally ex 
tending groove communicating with said air supply source 
and the exterior of the housing, a valve separating said 
‘stem portions, and a valve seat upon which said valve 
rests to close ‘831d. groove and exert air pressure on said ‘ 
liquid control valve. 

3. In a rotary ?lling machine as set forth in claim 1, 
in which said liquid control valve includes a ?exible and 
resilient member secured at its periphery within said 
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housing and having a relatively thick central section for 
spanning and closing a liquid supply port leading to 
said ?lling stem. 

4. A ?lling tube assembly for a machine for ?lling 
containers to a predetermined uniform level, comprising 
a head including a housing and a depending ?lling stem 
having a ?lling tube and an encompassed vent tube of 
substantially smaller diameter, a vacuum line connected 
to said housing and communicating with said vent tube 
and a vacuum chamber in said housing, a liquid supply 
line connected to said housing and communicating with 
said ?lling tube, a ?rst valve controlling ?ow of liquid 
from said supply line to said ?lling tube, a line for sup 
plying air under pressure to said housing and valve for 
maintaining the latter closed, a second valve which upon 
opening relieves the air pressure to said ?rst valve where 
upon said ?rst valve is opened by liquid pressure, cam 
actuated means for opening said second valve to relieve 
air pressure on said ?rst valve, a vacuum-actuated dia 
phragm for closing said second valve whereupon the en 
trapped air pressure closes said ?rst valve to stop ?ow 
of the liquid, one side of said diaphragm communicates 
with said vacuum chamber for moving said diaphragm 
in one direction to close said second valve, and means 
for spring biasing said diaphragm in the other direction. 

5. A ?lling tube assembly as set forth in claim 4, in 
which said second valve includes a reciprocating plunger 
actuated valve having an inner stem slidably mounted in 
the housing and a sealing ring encompassing and plac 
ing a drag on said stem to retain said valve and its stem 
in open position. 

6. In a rotary ?lling machine for ?lling a plurality of 
containers, a ?lling tube assembly for ?lling each con 
tainer to a predetermined liquid level without effecting 
sealing of the container, comprising a housing having a 
?lling stem the lower end of which enters said container 
to a predetermined depth and having a vent open at its 
lower end for venting the container and communicating 
with a vacuum source through an expansion chamber in 
which any over?ow in the ?lling operation is trapped, 
the upper end or" said vent tube opening into a recess 
above and communicating with said vacuum source 
through said expansion chamber, a liquid supply source 
communicating with said housing and with a vertical 
liquid supply port in said housing leading to said ?lling 
stem to supply liquid to said container, a liquid control 
valve for controlling ?ow of liquid through said ?lling 
stem and opening under liquid pressure, a ?exible dia 
phragm and a vacuum chamber at one side of said dia 
phragm and communicating with said vent tube and vac 
uum source, said expansion chamber entrapping any col 
lected liquid and preventing the latter from being with 
drawn into said vacuum chamber adjacent said dia 
phragm, spring-biasing means normally urging said 
diaphragm away from the vacuum chamber, a source of 
air supply for applying air pressure against said valve to 
close the valve against the liquid pressure, an air con 
trol valve for controlling flow of air under pressure to 
said liquid control valve and retaining said last men 
tioned "alve closed upon closing of said air control valve 
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to trap the air pressure, and a cam-actuated tripping 
mechanism for opening said air control valve and reliev 
ing air pressure on said liquid control valve whereupon 
the entering liquid flows into said container, said dia 
phragm being actuated by vacuum when the depth of 
liquid reaches approximately the open lower end of the 
vent tube to move the diaphragm against the force of the 
spring-biasing means to close the air control valve and 
liquid control valve. 

7. In a rotary ?lling machine as set forth in claim 6, 
in which said air control valve includes a valve-actuating 
control rod extending through said housing to the exterior 
thereof and having a longitudinally extending groove to 
vent air pressure to the exterior of the housing when the 
valve is open. 

8. In a rotary ?lling machine as set forth in claim 7, 
in which a pin aligned with said control rod abuts the 
diaphragm when the air control valve is open. 

9. In a rotary ?lling machine as set forth in claim 6, ' 
in which said liquor control valve includes a ?exible and 
resilient member having a relatively thick central sec 
tion adapted to close the vertical liquid supply port. 

10. A ?lling tube assembly for ?lling a container with 
liquid While the latter remains unsealed and open to the 
atmosphere, comprising a head having a valve housing 
and :1 depending ?lling stem adapted to be reciprocated 
vertically with the ?lling stem entering a container there 
below to a level to be ?lled while the container is moved 
in a horizontal plane, said ?lling stem having a vent open 
ing and vacuum means for exhausting air from the con 
tainer through said vent opening, a ?exible valve mem 
ber for controlling ?ow of the liquid from a liquid sup 
ply, said valve member being opened by pressure of the 
entering liquid, a source of air supply for applying air 
pressure to close said valve member against the liquid 
pressure, a reciprocable air valve controlling closing of 
said valve member by air pressure, cam means opening 
said air valve to relieve air pressure and permit opening 
of the valve member by liquid pressure, said head and its 
?iiing stem being operative when in alignment with said 
cam means and moving out of alignment with said cam 
means when a container is absent below the ?lling stem, 
and a ?exible diaphragm actuated by said vacuum means 
when liquid in the container reaches approximately the 
vent opening and air ?ow through the latter is impeded, 
said diaphragm closing said air valve to exert air pres 
sure on said ?exible valve member to close said valve 
member. 
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