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Robert W. Vergohhi, Quincy, Max Knohel, Boston, and 
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This invention relates to a container ?lling machine. 
The invention has for an object to provide a novel and 

improved container ?lling machine of the gravity or pres 
sure feed type wherein the mouth of the container is open 
to the atmosphere during the ?lling operation and which 
is characterized by novel and ei?cient structure enabling 
rapid and accurate ?lling performance. ~ 
The invention has for a further object to provide a novel 

and improved container ?lling machine of the character 
speci?ed having novel ?lling mechanism and novel con 
trol means associated therewith responsive to the liquid 
when it reaches a predetermined ?lling level for discon 
tinuing the ?ow of liquid into the container whereby to 
provide accurate and uniform ?lling heights in successive 
containers. . 

With these general objects in view and such others 
as may hereinafter appear, the invention consists in the 
container ?lling machine and in the various structures, 
arrangements and combinations of parts hereinafter de 
scribed and particularly de?ned in the claims at the end 
of this speci?cation. 

In the drawings illustrating the preferred embodiment 
of the invention: 

FIG. 1 is a vertical cross section of a container ?lling 
machine embodying the present invention; 

FIG. 2 is a detail view in front elevation showing two 1 
?lling head units in different positions of operation, some 
of the parts being shown in cross section. 
FIG. 3 is a side elevation of a ?lling head unit, some 

of the parts being shown in cross section; 
FIG. 4 is a cross section detail view of a ?lling head 

shown in its open or ?lling position; 
FIG. 5 is a view similar to FIG. 4 showing the ?lling 

head in its closed position; 
FIG. 6 is a diagrammatic view of pneumatic control 

means to be referred to; ' 
FIG. 7 is a cross sectional detail view taken on the 

line 7-7 of FIG. 6; and 
FIG. 8 is a plan view of the ?lling machine shown in 

FIG. 1. 
In general the present invention contemplates a novel 

and improved liquid ?lling machine of the gravity or 
pressure feed type wherein the ?lling nozzleis introduced 
into the open mouth of the container without sealing en 
gagement therewith. The present ?lling machine includes 
a filling head unit having a liquid control valve and novel 
control means responsive to the height of the liquid when 
it reaches a predetermined level in the container for 
closing the valve to discontinue the flow of liquid into 
the container in a manner such as to accurately control the 
?lling level in successive containers. 

In accordance with the present invention the control 
means includes provision for introducing air at a rela 
tively low pressure, in the order of two inches of water 
pressure for example, into the container during the ?lling 
operation, such air being permitted to escape to the atmo 
sphere through the mouth of the container, and when 
the ?lling level of the liquid being introduced into the 
container reaches a height such as to block the outlet of 
the low pressure air line a back pressure is created there 
in which is arranged to actuate pneumatically operated 
control means to close the liquid dispensing valve and 
discontinue the ?ow of liquid into the container. 
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The present control device wherein low pressure air 
is introduced into the open mouth of the container dur 
ing the ?lling operation to provide a back pressure when 
the outlet of the air line is closed by the liquid reach 
ing a predetermined ?lling level provides a positive and 
rapidly operating sensing device whereby accurate ?lling 
levels may be maintained in successive containers. The 
present ?lling machine may be used with advantage for ?ll 
ing any type of container, such as glass or metal con 
tainers, and is of particular advantage for ?lling plastic 
or other relatively non-rigid containers where a seal 
against the mouth of a container is di?icult to effect or 
where the pressure required to make such a seal, as in 
vacuum ?lling, would be prohibitive because the relatively 
non-rigid container would collapse or distort in a manner 
such as to break the seal or result in non-uniform ?lling 
heights. Also, in vacuum ?lling the ?lling height is deter 
mined relative to the top or mouth of the bottle so‘ that 
if some containers in the same lot vary in height the quan 
tity or volume of liquid delivered to the container will 
vary. The present gravity or pressure feed type of ?ller 
is arranged to determine the ?lling height relative to the 
bottom of the container so as to obtain substantially uni 
form volumes of liquid in successive containers regard 
less of variations in the height thereof. 

Another advantage in the use of the present liquid ?ll 
ing machine is that the ?ow of liquid is cut off when the 
liquid reaches a predetermined level so that there is no 
over?ow or surplus liquid to be returned to the supply. 
This feature is of particular advantage with certain prod 
ucts which may deteriorate in quality when subjected 
to recirculation so that they cannot be returned to the 
supply without reprocessing. 

Referring now to the drawings and particularly to FIG. 
1, in general the present invention is illustrated as em 
bodied in a rotary bottle ?lling machine of the type illus 
trated and described in the United States patent to A. C. 
Everett, No. 2,136,421, issued November 15, 1938, where 
in a plurality of elevating platforms 12 are mounted to 
move in a circular path and to which successive bottles 
14 to be ?lled are transferred by a transfer spider 13 from 
an intake conveyor 15. During continuous rotation in a 
circular path the platforms 12 are arranged to be elevated 
to present the bottles in operative relation to their re 
spective ?lling heads indicated generally at 16, the ?lling 
nozzles 18 thereof extending into the mouths of the 
bottles as shown. Upon completion of the ?lling opera 
tion the elevating platforms 12 are again lowered to a 
transfer level, and the ?lled bottles are transferred by a 
discharge spider 19 onto a discharge conveyor 21 to be 
delivered from the machine. 
As further illustrated in FIG. 1, each elevating plat 

form 12 is secured to a head bracket 20 having a de 
pending skirt portion and. is mounted on the upper end 
of a vertical rod 22, square in cross section for a por 
tion of its length, and slidably received in a bearing mem 
ber 24 secured in the upper end of a tubular member 
26 over which the skirt portion is slidably mounted. The 
tubular member 26 is supported intermediate its ends 
in a rotatable conically shaped supporting member 28 
as shown. The lower end of the rod 22 is cylindrical 
in cross section and is provided with a slide bearing 33 
having a lateral extension operating in a slot in the tubu 
lar member 26 and which carries a cam roll 32 ar 
ranged to cooperate with the upper edge of a stationary 
cam 34 supported from the base 38 of the machine. 
The rotatable supporting member 28 is provided at its 
lower end with a large diameter ring gear 40 in mesh 
with a drive pinion 42 mounted on the output shaft of 
a speed reducer forming a part of the motor drive in 
dicated generally in dotted lines at 44. The upper end 
of the cone is provided with an opening in which a ro 
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tata‘ble sleeve 4:6 is slidably received, the lower end of 
the sleeve being supported for rotation .and for vertical 
slid-ing movement in a, stationary sleeve bracket 48. The 
sleeve bracket 48 is secured to the upper end of a ring 
bracket 64- supported from the base 33. The ring bracket 
64 is provided with rollers 65 for cooperation with an 
annular bearing element 66 carried by the rotatable 
supporting member 23 for supporting the weight thereof 
during rotation. The central sleeve 46 is secured at its 
upper end to a rotary supporting disk 5t), and the latter 
is supported for rotation with the supporting member 
28 by vertically extended tie rod units 63. The tie rod 
units as may 'beadjusted vertically through mechanism 
including chain and sprocket connections 69, bevel gears 
'70 and hand wheel ‘72 so as to enable adjustment of 
the height of the supporting disk 58) relative to the ele 
vating platforms 12 for different heights of bottles. It 
will be observed that the central sleeve 46 carried by 
the supporting disk 50 may slide in the stationary bear 
ing member 48 and through the central opening in the 
rotatable member 23 during such adjustment. ' ‘ 
The ?lling head units 16 are carried by and rotatable 

with the rotary supporting disk 5%), and each ?lling head 
unit has associated therewith a. pneumatic control unit 
indicated generally at 52 supported above its ?lling head. 
Each control unit 52 is enclosed in a housing 54, and 
the housings are supported upon an annular plate 56 
carried by vertical tie rods 53 extended from the rotary 
supporting disk 59 as shown. . Each control unit 52 in 
eludes a pneumatically operated cylinder 60 having a 
piston 62 arranged to-cooperate with its ?lling head 
uni-t 716 to control the flow of liquid into the bottle. 
The ?lling head units 16 are arranged in circumfer 

entially spaced relation and in vertical alignment with 
their respective elevating platforms 12 and the bottles 
14 carried thereby and, as shown in detail in FIGS. 
4 and 5,-each» ?lling head-unit 16 comprises a hollow 
cylindrical nozzle block 80 providing a chamber 82 hav 
ing an inlet 84. Alnipple 86 connects the chamber inlet 
with a liquid supply conduit 88 having an O-ring seal 
connection 39, and’ each hollow nozzle block 86 is sup 
ported by an individual bracket 9b which is secured to 
the rotary supporting disk 59. The lower end'of the 
nozzle-block 80 is provided with- a hollow nozzle carry 
ing portion 92 threadedly secured thereto and sealed 
by an O-ring 94, the hollow portion as providing a 
chamber 96 in communication with the chamber 82. The 
lower end'of the portion 92 is tapered downwardly, as 
shown, and the nozzle 18, which may be elongated and 
tubular, is ?tted into a bore in the lower end of the por 
tion 92. The upper end of the nozzle block 30 is pro 
vided with an adapter 98 threadedly secured thereto 
and sealed by an O-ring 100. The adapter 98 forms a 
bearing for the stem 1&2 of a vertically movable liquid 
control valve ‘104. The valve 1% comprises an enlarged 
diameter portion 166 of the stem and is provided with 
an O-ring 108 engaged in a peripheral groove formed in 
the enlarged portion. The valve 164 is freely movable 
in the chamber 96 and is shown in its open position in 

In operation, when the valve is moved up 
wardly the enlarged diameter portion 1% and the O-ring 
10% enter into sealing engagement with the walls of the 
chamber 82 to cut off the flow of liquid into the nozzle 
as shown in FIG. 5. The enlarged diameter portion 
106 is also provided with a shoulder 110 which engages 
with a lower surface of the nozzle block 8% when the 
valve is closed to limit the upward movement of the same. 
A relatively heavy coil spring 112 interposed between 
the upper surface of the nozzle block 30 and a collar 
114 carried by the upper portion of the stem 1&2 is ar 
ranged to urge the valve 164 upwardly into its closed 
position. As shown in FIGS. 4 and 5, the collar 114 
is retained on the stem 162 by a snap ring 116. 
The lower end of the valve 1% is tapered downwardly 

and is provided with a relatively small diameter tubular 
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4. 
extension or air nozzle 118 carried by an adapter 12%} 
threadedly secured and sealed to the lower end of the 
valve 1%. The upper end of the air nozzle 118 com 
municates with a central passageway 122 formed in the 
valve stem 102, and the upper end of the passageway 
122 is connected through a side wall opening to a ?ex 
ible low pressure air line 24 by a nipple 126 as shown. 
The other end of the low pressure air line 124 is con 
nected to a pipe T 125, see FIG. 3, having communii 
cation with the pneumatic control unit 52, the T 125 
being also connected by a low pressure air supply pipe 
27 as shown. The lower end of the air nozzle 118 is 

open to the atmosphere providing an outlet 129. As 
illustrated, the small diameter air nozzle 118 extends into 
the liquid nozzle 18 providing an annular space therebe 
tween and has secured to its lower end an upstanding 
tubular portion 128 closed at its lower end except for 
the outlet 129 and which comprises a liquid nozzle valve 
of a diameter such as to be telescopically ?tted into the 
lower end of the liquid nozzle 18. The tubular portion 
128 is provided with a plurality of- liquid escape open 
ings 130 in the wall thereof. Invoperation when the 
control valve 104 is moved downwardlyto its open po~ 
sition, as shown in FIG. 4, the tubular portion 128 is 
telescopically extended from the lower end of the nozzle 
18 to expose the openings and permit the liquid to ?ow 
into the container. Conversely, when the valve 104 is 
moved upwardly to its closed position, as shown in FIG. 
5, the tubular portion 123 will be drawn upwardly within 
the nozzle 18 to close the liquid escape openings 13% 
and thus terminate the flow into the container. It will 
be observed that there-is no communication in the ?ll 
ing head between the liquid nozzle 18 and the outlet 129 
of the low pressure air nozzle 118. In operation any 
liquid remaining in the ?lling head and nozzle 13 be~ 
tween the valve 1% and the valve 128 is suspended 
therein until the next ?lling cycle. It will also be ob 
served that the action of the valve 104 in cutting off the 
?ow of liquid is such as to create a suction in the noz 
zle 18 when the O-ring sealing member 1428 is drawn 
upwardly into engagement with the walls of the chamber 
32 to assist?in retaining the liquid in the nozzle in sus 
pension. ‘ 

The liquid supply conduit 88, as seen in FIGS. 1 and 8, 
is radially extended from a central liquid distributing 
manifold 132 ‘from which similar conduits 88 extend to 
each ?lling head unit. The liquid distributing manifold 
132 is mounted on and rotatable with the rotary support 
ing disk 50 on which the ?illing head units 16 are 
mounted. A central depending pipe 134 connected to and 
in communication with the liquid manifold chamber is 
telescopically and rotatably received in a central stationary 
upstanding pipe 136, the upper end of the‘ pipe 136 being 
provided with a suitable packing bearing 138 in sealing 
engagement with the outer surface of the depending pipe 
134- to permit vertical adjustment of the supporting disk 
50. The lower end of the central stationary pipe 13a 
is connected to the upper end of a hollow adapter 140 
secured in the base member 38 adjacent the lower end of 
the machine. The adapter 140 extends through the base 
member, and a supply pipe 144 connected to a side open 
ing of the adapter extends horizontally and then upwardly 
to a supply tank 1416 supported in a raised position by 
a bracket 142 attached to a post 147. The post 71437 is 
supported by a bracket 14% attached to the base 38 of 
the machine. In operation the liquid may ?ow from the 
tank by gravity to the distritbuting manifold and to the 
various ?lling heads or the supply tank may be pres 
surized, if desired, to effect a faster delivery of the liquid 
to the ?lling heads and into the bottles. 

In operation a continuous line of containers, such as 
bottles 14, on the intake conveyer 15 are transferred onto 
successive elevating platforms 12 by the transfer spider 13. 
During the continuous movement of the platform in a 
rotary path it is elevated to present the bottle into opera 



.tive ?lling position with its nozle 18 extended into the 
mouth of the bottle. . As the bottle'is elevated it engages 
a nozzle guide 150 which is provided with'a ?ared opening 
152 arranged to receive the neck of the bottle to align it 
with its nozzle as shown in FIG. 3.3, The nozzle guide 1% 
is carried by and detachably connected to a plate 154 by 
a snap ring 15s so as to be interchangeable for dilferent 
bottles. Theplate 154 is supported on the ends of spaced 
slide rods 158 movable vertically in slide bearings 16% 

" which may be clamped to the nozzle blockigidyby clamp 
brackets 81 which are adjustably secured to the bracket 
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90 by bolts 91 as shown. As'the bottle moves upwardly : 
the rods 158 slide, upwardly‘ in ‘their bearings, and when 
the platforms are subsequently lowered the nozzle guide 
and its slide rods moves downwardlyby gravity. The 
upper ends of the rods are provided'jwith collars 162 

" which engage the upper surfaces of their bearing mem 
bers 161) to limit the downward movement thereof. _ 

Provision is made for preventing operation of the pneu 
matic control unit 52 in the event that no bottle is present 

' 'on the'platform 12 when it- is elevatedv so as to prevent 
opening of the liquid control valve 104 at such time.‘ For 
this purpose the pneumatic control unit is provided with 
a'high pressure air circuit having an air escape ori?ce 164 
formed in a block 166 mounted in theannular plate 56. 
In‘ operation, when the’bottle is elevated to engage the 

tion relative to the ?lling nozzle 18, provision is made 

15 

20 

nozzle guide and to be moved into operative ?lling posi- i' 

for closing the air escape‘ ori?ce to'render'operative the‘ 
normally inoperative pneumatic control unit 52. 

' As herein shown, one of vthe slide rods 158 carries at 
its upper end an upwardly spring pressed rpin‘ 162 which‘ 
extends beyond the upper end of its rod and is ‘provided ' 
at its tip with a resilientjsealing member 17111 1 The‘ seal 
ing member 170 is arranged to cooperate with the air 

' escape ori?ce 164 when the bottle is elevated into'?lling 
position‘to cut off the escape of air therefrom so as to ‘ 
render thelcontrol unit operative. However, when no 
bottle is present the nozzle guide will not be ‘elevated, 
and the ori?ce 164 will remain open to prevent initiation 

’ of a ?lling cycle. In operation when the ori?ce 164 is 
sealed the control unit 52 islarranged to permit high pres 
cure air to ?ow to the cylinder 60 to vforce its piston 62 

_ ‘outwardly into engagement with the upper end of the valve 
stern .102 to open the‘ control valve 104 and initiate the 
?lling operation. ' 

‘ ' Referring now to FIGS. 3 and 6, in general the ‘pneu-‘ 
- matically operated control unit 52 includes a trip valve 

172 arranged to- be momentarily actuated to operate 
the control ,means when a bottle is in position to be 
?lled; a shuttle type valve 174 arranged to be shifted 

'iupon operation, of the- trip valve 172 to'permit the 
flow of high pressure air to cylinder 60' to effect opening 
“of the liquid control valve 194 and initiation of the 
?lling operation; a high pressure air line indicated gen 
erally at 176 connected to the shuttle valve 1'74; and a 
diaphragm valve 1'7 8 arranged to be actuated by the back 
pressure in the low pressure air line 124 when the liquid 
in'the bottle reaches a height such as to block the outlet 

‘- ‘129 of the low pressure air line whereby to effect shifting 
of the shuttle valve 174 to discontinue the flow of liquid 
into the bottle. I‘ 
The shuttle valve 174, as illustrated in cross's’ection in 

FIG. 6, may comprise a commercially available four-way 
valve, used in the present air circuit as a three-way valve 
with one outlet port plugged, as indicated at 180. A 
.slide valve 182 having a recessed passageway therein and 
movable laterally in a pressure chamben134 is arranged 
to connect ports 1186, 188 when moved to the right and 
to connect ports 1%, 186 when moved to the left as 
shown inFIG. 6. The slide valve 182 is provided with a 
depending stem 192 carried by and movable with a piston 
194 operating in a cylinder chamber 1961.1‘ As illustrated, 

a the stem 192 is spring pressed upwardly'to' press the 

45 

_ the port 188 leading to the plugged outlet 180 is opento' 

.750 

' at all times through a clearance opening about the stem ‘ 

55 

6 
slide valve 182 into airtight contact withthe upper‘ sur 
face of the pressure chamber 184.; . 
As seen in FIG. 7, air ‘at high pressure, in the order of, 

40 to 50-p'.s.i., is admitted to the pressure chamber 184 
from the high pressure air line 176 through an inlet 1% 
and passageway 20%. As shown in FIG. 3, theinlet is 
connected by the air line 176 to an adapter 204 compris 
‘ing a three-way manifold having a threaded extension 
passing through a wall 205 of the housing 54 and se 
cured, thereto by a nut 206‘. In the illustrated embodiment 
of the invention each adapter 204 is in communication 
‘with a curved pipe 2%, as shown in FIG. 8, supplyingair 
to adjacent control units, and the curved pipe 268 is con- ' 
nected by radially extending pipes 212 to a central high 
pressure air distributing manifold 214 supported above 
the liquid manifold as shown in FiGS. 1 and 8. A) central 
upstanding ?anged pipe 216 in communication with the 
air distributing manifold 214 is connected by a ?tting 218 
permitting rotation of the pipe 216 withits manifold, and 
Ya stationary‘supply ‘pipe 2-20 extended laterally from the 
?tting 218‘may be connected to a regulated source of 
high presseure' air. As indicated in FIG. 8, the pipe 220 
may be secured to the support 147 to prcventrotation ’ 

' thereof, thei'connection to‘ the support being adapted to 
25'. 

disk 50‘ is adjusted. 
‘permit vertical movement of the pipe‘when'the supporting 

Returning now to FIG. 76, when the slide'valve 182 is 
‘moved to the right is uncovers port 1% to the pressure 
chamber 184, the portpl?h being connected by a pas-' 
sageway'224 to an L ?tting 226 and ?exible pipe 228 
leading t-othe upper end of the cylinder 60. Thus, in ‘ 
this position the ,high pressure air in the chamber 184 
passes through port 190 to operate the cylinder 60 and 
open the liquid control valve 194. At this‘ time .the 
plugged port ‘186 is connected through port 188 and the 
slide valve 182 with port 186 which leads to an exhaust 
opening 230 as shown in FIG. 7. The piston 6201? the 
cylinder. 66 is spring pressed upwardly so that when the 
slide valve 182 is moved to the left, as shown, to connect 
ports 190, 186 the air in the cylinder 60 may escape 
through the port 190 to the exhaust'open'ing so that the 
piston 62 may bespring returned. Simultaneously there- ' 
with, the coil spring‘ 112 associated with the valve stem 
162 effects closing of ‘the liquid control valve 104 to dis 
continue the ?lling operation. 
fromthe pressure in the chamber 184 at this time, and 

the pressure in the chamber184 but does not perform 
any function. ~ ' 

The cylinder chamber 196 in which the piston 194 is‘ 
moved is open to the high pressure air in chamber 184 

192 and through a central opening 232 in the piston pro 
viding an equal pressure at both ends of the piston. In 
order to shift‘the piston vin the chamber the pressure on 
one For the other side thereof is arranged to be reduced, 
as vby bleeding air from the side toward which the piston 
is to be moved. f The ends of the chamber 196 are con 
nected in the circuit in a manner such as to permit bleed 
ing of air from the right hand side of the chamber to 
initiate the ?lling operation and to permit bleeding of air 
from the left hand side ‘of the chamber to discontinue the 

' ?lling operation. As herein shown, the right-hand side 
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of the chamber 196 is provided with a nipple 234 which 
is connected by a curved pipe 236 to a normally closed 

bleed valve 238 supported in the upper leg of a U-shaped bracket 241} secured to the Wall 205 of the housing 54. 

The bleed valve 238 is provided witha stem 242 ar 
ranged to be pressed upwardlyv by a piston 244 operating 
in a cylinder 2246 Supported’ in the lower leg of the U 
shaped bracket. The piston 244 is spring pressed in a 
normally retracted position, and the lower end of the 
cylinder 246 is arranged to be supplied with a surge of 
high pressure air to effect bleeding ofthe right hand side 
‘of the chamber. 196 bya circuit including a pipe 248 

The port 1% is cut o? 
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leading from the adapter 264 to the trip valve 172. The 
trip valve 172 is supported in the wall 249 of the hous 
ing 54 and is provided with an operating arm which 
carries a roller 256 arranged to be engaged ‘by a rela 
tively stationary cam piece 252 during rotation of the 
?lling head and control unit through a circular path. 
The air is normally blocked at the valve 172 until the 
valve is momentarily tripped by the cam piece 252 at 
which time the air is permitted to pass through pipe 253 
to the block 166 provided with the air escape ori?ce 164. 
When the ori?ce is closed by the sealing member 176 
upon elevation of a bottle into sealing position, as de 
scribed, the air may pass from the block 166 through 
pipe 254 to a ?tting 256 also supported in the wall 249 
of the housing and then through a pipe 256 to the lower 
end of the cylinder‘ 246. Thus, in operation, when a 
bottle is in ?lling position so as to effect closing of the 
ori?ce 164, momentary opening of theltrip valve 172 wiil 
permit a surge of ‘air to‘pass to the cylinder 246 to effect 
bleeding of air from the right hand side of chamber 196, 
thus e?ecting movement of the piston 124 and slide valve 
182 to the right to open the port 190 to the high pres~ 
sure air whereby to e?ect opening of the liquid control 
,valve 164 to‘ initiate the ?lling operation as described. 
However, if no bottle is present on the platform 12 the 
ori?ce 164 will remain open so that when the valve 172 
is tripped no air will pass to the cylinder 246, and the 
slide valve 182 will not be shifted. 
As illustrated in detail in FIG. 6, the passageway 264D 

de?ning the ori?ce 164 terminates in a slightly reduced 
diameter portion 262, and a relatively small diameter 
tube 264 extended into the reduced diameter portion 262 
and terminating short of the end of the ori?ce forms the 
passageway for the air under pressure leading to the 
pipe 254 and the lower end of the cylinder 246 when the ‘ 
ori?ce'is sealed. In operation, when the ori?ce is open, 
air at high pressure passing around the end of the small 
tube 264 provides an aspirator effect, to draw air out of 
the small tube and the connecting pipes to ‘the lower 
,end of the cylinder 246. This expedient prevents any 
pressure vbuildup in the block’ 166 such as ‘might inad 
vertently cause operation of the. bleed valve 238 and 
thus assures that the bleed valve 238 will not be operated 
unless the ori?ce is sealed. When the ori?ce is sealed 
the air under pressure will pass upwardly'through the 
small tube 264 and the connecting pipes to the cylinder 
246 to effect bleeding of the right hand side of the cham 
ber 1196 and shifting of the slide valve 182 to initiate 
the ?lling operation. as, described. 

‘In the illustrated embodiment of. the invention the 
relatively stationary cam piece 252 for momentarily 
opening the trip valve 172 to supply a surge of air to 
the block 166 is ‘preferably mounted to move radially 
into and out of theipath of the roller 256 in timed rela 
tion to the passage of successive control units 52 during 
their movement in a circular path. Thus, in the event 
the machine comes to rest in a position such as to present 
the roller 250 in engagement with the cam piece to start 
a ?lling operation, the cam piece would be retracted to 
permit operation of the control unit 52 when a predeter 
mined ?lling level is reached to discontinue the ?lling 
operation. It will be understood that bleeding of air 
from both sides of the chamber 196 at once would have 
no effect in moving the piston 194. Thus, the provision 
of the retractable cam piece 252 serves to prevent simul 
taneous bleeding of air from both sides of the chamber. 
As illustrated in FIGS. 1 and 8, the cam piece 252 is 
carried by the armature 266 of a solenoid 268 supported 
in an angle bracket 276 adjustably secured to a bracket 
272; The bracket 272 is supported at the upper end of a 
post 274- which is supported at its lower end in a bracket 
276 attached to the machine frame. In operation the 
solenoid 268 may be energized periodically by a cam 
operated switch, not shown, to extend the cam piece 
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252 into the path of the roller 256 in timed relation to 
the rotation of the control units 52. > 
From the description thus far, it will be seen that 

during the continuous rotation of the ?lling head units 
and their control units in a circular path, the valves 172 
are successively tripped to initiate the ?lling operations as 
described. It will also be seen that during the ?lling 
operation air'at low pressure, in the order of two inches 
of water pressure, is continuously being discharged 
through the outlet 129 of the low pressure air nozzle 113 
into the bottle and through the open mouth of the bottle 
around the ?lling nozzle 118 to the ‘atmosphere. ‘It will be 
understood that the air displaced by the liquid entering 
the bottle will“ also pass through the open mouth of the 
bottle. When the liquid in the bottle reaches the end of 
the ‘air nozzle 113 to block the escape of air therefrom, as 
shown in FIG. 4, provision is made for automatically 
bleeding the air'from the left hand side of the chamber 
196 to close off the port 190 from the high pressure air 
in chamber 184 and to ‘connect the port 196 with the ex 
haust with the exhaust port 186 to effect evacuation of 
the cylinder 69 and spring return of the piston 62. As 
a result the liquid control valve 104 is permitted to be 
spring returned to its closed position to discontinue the 
?lling-operation. As illustrated in FIGS. 3 and 6, the 
left hand bleed valve 280 is supported in the lower leg 

- of a U-shaped bracket 282 and is connected to the left 

30 

40 

4:5 

50 

55 

65 

70 

75 

hand end of the chamber 196 by a pipe 284 and nipple 
286. The U-shaped bracket 282 is at'tached'to the wall 
249 of the housing 54, and the upper leg thereof supports 
an air cylinder 288 having a piston 2% for cooperation 
with the stem 292 to the bleed valve 286. The piston 
29% is spring urged upwardly in a retracted position and 
is .arranged to be extended to effect opening of the bleed 
valve 280 by a momentary‘ surge of high pressure air to 
the upper end of the cylinder 288 from a pipe 294. The 
other end of the pipe, 224 is connected to an aspirator 
uni-t, indicated generally at 296, which is provided with 
an outlet 297 open to the atmosphere. The aspirat-or unit 
.296 is arranged to cooperate with a ?exible diaphragm 
298 forming a part of the diaphragm valve unit 178. 

The‘ ?exible diaphragm 298 is supported between an 
outer plate 300 and an inner plate 302 attached to the 
housing wall 265 and having a portion extended through 
an opening in the wall. The inner plate 302 is provided 
with air escape opening-s 363. The aspirator unit 296 
includes an elongated hollow stem 304 extended into a 
nipple 306 threadedly engaged with and adjustably sup 
ported in a hub portion of the inner plate 302. The 
nipple may be locked in its adjusted position by a lock 
nut 368. The hollow stem 304 is reduced in diameter 
within the nipple 306 providing an annular space there 
between to which high pressure air is supplied by a pipe 
309 connected to the three-way manifold 264. The outlet 
end of the nipple 306 is reduced in diameter and is pro 
vided with an inner tubular sleeve 310 de?ning the outlet 
237. The sleeve 310 extends a short distance beyond 
the end of the nipple 306 for cooperation with the ?exible 
diaphragm 298 as shown. The inner end of the hollow 
stem 364 is further provided with’ a small diameter cen 
tral tube 312 extending part way into the outlet sleeve 
7310. 

In operation the ?exible diaphragm 2% is normally 
spaced from the outlet 297 so that the high pressure air 
may escape through the annular space, around the end of 
the tube 312, and through, the outlet 297. The air pass 
ing through the outlet 297 may escape through the open 
ings 363 in the inner plate 362 to the atmosphere. The 
passage of air around the central tube 312'to the atmos 
phere has an aspirator eiTect to draw air out of the tube 
{and the connecting pipes to the upper end of the cylinder 
288 and produces a vacuum or reduced pressure in the 
connecting pipes. Thus, any pressure build-up in the 
*aspirator unit 296, such as might cause inadvertent opera 
tion of the bleed valve 280, is prevented so as to assure 
that the bleed valve will not be operated until the outlet 
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297 is- closcd by movement ‘of tliediaphragm 29S. . When 7 
the outlet 237 is sealed by the diaphragm the air under a 
pressure will pass into the central tube 312'and to the 
cylinder 288 to effect opening‘ of the bleed valve 280 and: 
movement of the slide valve 182 to the left to discontinue 
.the ?ow of liquid into the bottle as described. ‘In'prac 
tice all of the control units are preset so as to provide a 
uniform gap between the outlet 297 and the diaphragm 
298 for uniform operation. It will be evident that the 
?exible diaphragm 293‘ will be moved to the left to close 
the outlet 297 by'a build-up of low pressure air behind 
the diaphragm when the low pressure ‘outlet 129 is blocked 
by the liquid upon reaching the end of the low pressure 
nozzle 118. It will be observed that the rear face of the 
diaphragm 298 is provided with, a metal disk 299 having 
a plurality of raised portions which bear against the inner 
face ofthe outer plate Stldfor the purpose of providing 
clearance to freely‘ admit air to the chamber, at the rear 
of the diaphragm. . ‘ ~ I , I * 

The low pressure air line 124 connected to the pipe T 
125 is carried by the outer plate 300' of the diaphragm 
unit 178 and is in communication with the rear face of 
the diaphragmv 298 as shownin FIG. 6. Thelow pressure 
airsupply pipe 127 also connected to the pipe T 125 is 
radially‘ extendedand connected to a central low pressure 
air manifold 3'18 disposed intermediate the high pressure 
air manifold 214 andrthe ‘liquiddistributin-g manifold 132 
as shown in FIGS. 1 and 8. ‘Similar radially extending 
pipes 127 are extended from the low air pressure manifold ' 
6118 to- adjacent controlunits 52. ‘Low pressure air, in 

; vthe order of two inches of water pressure, is supplied to 
' the manifold 3118 by a pipe 320 extended from the outlet 
of'a pressure regulator 322. The'inletof the pressure 
regulator is connected by a pipe 324'lead-ing from the 
high pressure manifold 214. The pressure regulator 3-22 
is supported by an angle plate ‘3-26 connected by tie‘ rods 
328 to the rotary supporting disk 50 for rotation with the 
manifold. ‘The pressure regulator is provided with an 
adjustment‘knob 330 and with a_ pressure gauge 3332 as 
illustrated. -. ‘ '1 

In order tq'prevent'any inadvertent build-up of low 
pressure air at the T125, where ‘thelow pres-sure air is in 
communication ‘withv the diaphragm, the T 125 is also 

I: J provided with an aspirator structure indicated‘ generally 
. at 3313;, and which includes a relatively small central tube 
'334 supported in a sleeve portion:335 at the upper end 
of the VT and through which the low pressure air must 
pass into the air line 124. The central tube 334 passes 

vthe amount deposited during the relatively short time 
elapsed between closing of the outlet and response of the 
control unit. It will. be understood that when the liquid 
vcontrol valve 1124 is closed the nozzle valve 123 carried by 
theair nozzle 118; and which is provided with the liquid 
escape openings 139, is simultaneously closed: by retrac 

_. tion of the nozzle valve into the liquid nozzle 18 to discon 
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tinue the ?ow of liquidout of the nozzle 18; hits re 
tracted position, the end of the air nozzle 118 is‘ substan 
tially flush with the end of the liquid nozzle 18 which is 
disposed a substantial distance above the ?lling level of 
the liquid in the bottle as shown in FIG. 5. It will also be 
understood that the low pressure air is continuously being 
blown out of theoutlet‘129 so that any liquid-which may 
have collected on the ‘end of the air nozzle in its extended . 
position is blown out to clear the nozzle. Also, since the 
air nozzle is retracted to a position above the ?lling level 
of the liquid, the continuously escaping air will not effect 
any disturbance of the liquid in the ?lled bottle. 

It will be ‘understood that the elevating platforms 12 
have a ?xed stroke so that'preliminary adjustment of the 
extent of the ?lling nozzles ‘18 into the mouths of the 
bottles in their elevated positions to set the?lling height 
is effected by vertical adjustment of the rotary supporting 
disk 50 which carries the ?lling units. 
opening and closing of the liquid control valves 164‘ of 
successive ?lling heads may be achieved by adjustment of 

- the stroke of the spring pressed piston 62 operating in the 
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cylinder 60. I‘ This may be effected by rotation of the barrel 
314 in the cylinder 60 and locking the same in position 
with the knurled check nut 316. This adjustment permits 
alignment of adjacent ?lling heads during assembly to " 
provide uniform opening and closing‘ operation of succes 
sive ?lling heads, or to change the stroke of the piston 
62 to compensate for any variation in ?lling height be~v 
tween adjacentheads. . . 

In operation, after the bottle'has been ?lled and the liq 
uid control valve-104 has“ been automatically closed in’ 
response to the height of the liquid in the bottle, the ele 
vator platform 12 is lowered away from the ?lling noz-v 

' zle. In the event of aifailure of a bottle to receive su?i 

beyond the center line of the Tand terminates within the ~ 
. upper’ end of a sleeve portion 336 at the ‘lower end of 
.the T. .This structure provides an aspirator'elfectso that 
. no pressure build-up behind the diaphragm will be effected 7 

CH 4:) 

until the» outlet 129 of the air nozzle 118 is blocked by 
the liquid as described. . . 

It will be understood that when the liquid level in the 55 
bottle reaches‘the‘ outlet 129 the back pressure-in the low , 
pressure airline effects substantially immediate and rela 
tively‘rapid operation‘of the control means to effect clos- ‘ 
ing of the liquid supply valve 104 and the associated liq 
uid nozzle valve 128. However, during the relatively 
short time between closing of the outlet 129* and response 

> _of the control‘ unit 52 to effect closing'of the valve 164 
liquid is still being discharged into the bottle. Since the 
spacing of the. ‘aspirator outlet 297 from the diaphragm 
298 of each control unit is adjusted to provide uniform~ 

' response of successive control units‘ it was found, in prac 
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tice, that the‘amount of liquid discharged into the bottle ' 
during the time elapsed between closing of the outlet 129 

. andresponse of the control unit is remarkably consistent 
'in volume.- Asa result, the actual ?lling height of the 
liquid in the bottle may be accurately predetermined by 
including such amount in the total volume desired so that 
the total volume will comprise the amount of liquid de 
posited in the bottle When-itvv reaches a height ?us'?wivith 
the end of the air nozzle 118 in its extended position plus 
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cient liquid-to reach the low pressure air outlet 12% dur 
ing its continuous movement in a circular path or in the 
event of failure of the ‘low pressure air supply so that there 

' will be no" pressure build-up to effect automatic closing 
of- the liquid control valve 104, provision is made for as 
sur‘ingr operation of the control means to effect closing 
of the'valve 104 at a point in the cycle of movement of 
the, bottle Where it would normally be closed so as to pre 
vent spilling of the liquid from the ?lling head. For this 
purpose the pipe 284 leading from the‘ left hand bleed 
valve 280 to the left hand end of therchamber 196 of the 
shuttle valve 174 is provided with a safety trip valve 338. 
The valve 338 is mounted in the Wall v249 of the control 
housing and is provided with an operating arm carrying a 
roller 340 which is arranged to be engaged by a stationary 
cam piece 342. The valve 338 is normally closed, and 
the cam piece 342 is disposed in the path of the roller 34% 
to effect opening of the valve at a point in the cycle im 
mediately adjacent the point where the ?lling operation 
is normally completed. Opening of the valve 338 will 
effect bleeding of the left hand side of the chamber 196 
to the atmosphere to cause closing of the control valve 
104». If the shuttle valve 174 has already been auto 
matically actuated in response to the‘ ‘height of the liquid 
‘no further function is performed by opening the safety 
valve 338. However, in the event that the liquid control 
valve 104 has notpbeen closed at this time, opening of 
the safety valve will‘ effect positive operation of the shut 
tle valve to effect such closing. As illustrated in FIG. 1, 

' the stationary cam piece 342 is mounted at one end of a 

775. 

bar 343 adjustably carried by a block 344 which in turn 
is adjustably mounted on an outboard bracket 346 clamped 
to the upper end of a post 348. The lower end of the post 

Uniformity. of 1 ' 
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is secured in a bracket 35d attached to the base 38 of the 
machine. a 

From the above description it will be seen that the 
present ?lling machine provides a novel ?lling head unit 
including novel pneumatic control means associated there 
with and'which is responsive to the height of the liquid 
when it reaches a predetermined ?lling level to discon 
tinue the ?lling operation. It will also be observed that 
the present invention is characterized by the continuous 
discharge of air at a predetermined low pressure into the 
bottle through an outlet arranged to be blocked by the 
liquid when it reaches a predetermined ?lling height to 
provide a positive back pressure for actuating the control 
means in a rapid, positive and ef?cient manner whereby 
to obtain uniform ?lling heights in successive bottles. 
The invention has been illustrated herein as embodied in 

a continuously rotating multiple head automatic ?lling 
machine. However, it will be apparent that the present 
?lling head unit and pneumatic control means may be used 
with advantage in a single head ?ller or in a multiple head 
straight line machine which may be of the automatic 
semiautomatic type. ' 

While the preferred embodiment of the invention has 
been herein illustrated and described, it will be understood 
that the invention may be embodied in other forms within 

Or 

‘the scope of the following claims. 
Having thus described the invention, what is claimed is: 

3'1. In a container ?lling machine, in combination, a 
?lling head having a liquid supply inlet and a nozzle 
outlet, a liquid control valve in said ?lling head, means 
for conducing air under pressure into the container ar 
ranged to sense the height of the liquid when it reaches 
a predetermined level such as to cut off the ?ow of air 
into the container and to create a back pressure in the 
'air conducting, means, and control means responsive to 

' said sensing means for operating said valve to discon 
tinue the flow of liquid into the container, said air con 
ducting means comprising a tube extending below said 
.nozzle outlet during the ?lling operation and movable 
simultaneously with the- operation of said valve to present 
the end of the tube above said liquid level. 

2. In a container ?lling machine, in combination, a 
?lling head having a liquid supply inlet and a nozzle 
outlet extended into the open mouth of a container to 
be ?lled, a liquid control valve in said ?lling head, air 
conducting means terminating in an outlet at a predeter 
mined level within the container, said air conducting 
means being arranged to discharge air continuously at a 
relatively low pressure into the container, said outlet 
being blocked by the liquid when it reaches said pre 
determined level to create a back pressure in the air 
conducting means, and control means responsive to said 
back pressure ‘for operating said valve to discontinue 
the ?owof liquid into the container, said air conduct 
ing means comprising a tube extending a substantial dis 
tance below said nozzle outlet during the ?lling opera 
tion and movable with said valve to present the end of 
the tube to a position substantially ?ush with said nozzle 
outlet and above the liquid level when the liquid reaches 
said predetermined level. 

3. The combination as de?ned in claim 2 wherein the 
'air discharged into the container together with the air 
displaced by the liquid during the ?lling operation may 
escape through the open mouth of the bottle. 

4. The combination as de?ned in claim 2 wherein the 
control means is pneumatically operated, and which in 
cludes a diaphragm valve associated with said air con 
ducting means and operated by said back pressure for 
actuating said pneumatically operated control means to 
e?ect closing of the liquid control valve and lifting of 
said air tube when said predetermined level is reached. 

5. In a container ?lling machine, in combination, a 
?lling head having a liquid supply inlet and an outlet 
nozzle extended into the open mouth. of a container to 
be ?lled, a liquid control valve in said ?lling head, air 
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- conducting means comprising a tube terminating in an 
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outlet at a predetermined level within the container and 
extending a substantial distance below the end of said 
outlet nozzle during the ?lling operation, said air con 
ducting means being arranged to discharge air continu~ 
ously at a relatively low pressure into the container, 
said low pressure outlet being blocked by the liquid 
when it reaches said predetermined level to create a 
back pressure in the air conducting means, and pneu 
matically operated control means responsive to said back 
pressure for operating said valve to discontinue the ?ow 
of liquid into the container, said air tube being mov 
able to a position to present the air outlet at a position 
above the liquid level and substantially flush with the end 
of said outlet nozzle when said predetermined liquid 
level is reached, said pneumatically operated control 
means including a high pressure air circuit having an 
outlet through which air may escape to'the atmosphere 
during the ?lling operation, and a diaphragm valve as 
sociated with said 'low pressure air conducting means, 
and arranged to be'operated by said back pressure to 
close said high pressure outlet whereby to render the 
control means operative to e?ect closing of the valve 
when the liquid reaches said predetermined level. 

6. The combination as de?ned in claim 5 wherein said 
high pressure outlet is provided with an aspirator to 
prevent a build-up of pressure in the circuit until the 
‘diaphragm is operated to close said outlet. 

7. The combination as de?ned in claim 5' wherein the 
low pressure air conducting means is provided with an 
aspirator adjacent said diaphragm valve whereby to pre 
vent a build-up of pressure in said air conducting means 
until said low pressure outlet is blocked by the liquid. 

8. The combination as de?ned in claim 5 wherein the 
liquid control valve is vertically movable in the ?lling 
head and is spring pressed into its closed position, and 
wherein the pneumatically voperated control means in 
cludes an air cylinder in said circuit having a piston 
arranged to depress said liquid control valve to open 
the same. ’ . _ . 

9. The combination as de?ned in claim’S wherein the 
liquid control valve is vertically movable in the ?lling 
head and is spring pressed into its closed position, and 
whereinqthe pneumatically operated control means in 
cludes an air cylinder in said circuit having a piston ar 
ranged to depress said liquid ‘control valve to open the 
same, said air circuit also including a trip valve arranged 
to be momentarily opened to actuate the control means to 
initiate the ?lling operation. 

10. The combination as de?ned in claim 9 wherein 
the trip valve is actuated by a solenoid operated mem 
ber movable periodically into and out of tripping rela 
tion to said valve to effect momentary actuation there— 
of for initiating the ?lling operation, said solenoid op 
erated member being immediately retracted to permit op 
eration of the air circuit to discontinue the ?lling opera 
tion where said predetermined ?lling level’ is reached. 

. 11. The combination as de?ned in claim 9v wherein the 
air circuit includes a shuttle valve associated with said 
air cylinder and arranged to be shifted in one direction 
when the trip valve is momentarily actuated to permit 
air to flow to said cylinder to initiate the ?lling opera 
tion, said shuttle valve being arranged to be shifted in 

-the opposite direction when the high pressure outlet is 
closed by the diaphragm to release air from said cylinder 
whereby to permit closing of the liquid control valve to 
discontinue the ?lling operation. 

12. The combination as de?ned in claim 9 wherein the 
air circuit includes a safety outlet through which air 
may escape when said trip valve is actuated toprevent 
initiation of the ?lling operation in the event that a 
container is not in operative position to be ?lled, and 
means closing said outlet when the container is in ?lling 
position to render the control means operative when the 
trip valve is actuated. 



13. The combination as de?ned in claim 12’ wherein 
the safety outlet is provided with an aspirator to pre-v 
vent a build-up'of pressure in theair circuit whenv no . 
container is present. 

14. A container ?lling machine as de?ned in claim’ 
11 which operates in cycles, and wherein a safety trip 

,valve is provided in said air circuit arranged to effect 
shifting of said shuttle valve to discontinue the ?lling 
operation at a predetermined time in ‘the machine cycle in 
the event that the liquid fails to reach a level in the 
container such as to block saidlow pressure outlet to 

I. elfect said shifting prior to such ‘predetermined time. ’ 
15. The combination-asde?ned in claim 11 wherein 

the shuttle, valve is provided with a-piston movable in 
a cylinder chamber‘having equal pressure onboth sides 

‘ thereof, means actuated by operation of said trip valve 
for bleeding air from one side of said ‘chamber to etfect 

' movement of the shuttle valve in one direction to initiate 
the ?lling'operation, and similar means actuated ‘by clos 
ing of said high pressure air outlet by said diaphragm 
valve for bleeding‘air fromjthe ‘other side of the cham 
ber to effect movement 'o?the shuttle valve in the op 
posite direction to discontinue the ?lling operation. " g 

.16. In a container ?lling machine, in combination, a 
?lling head having a liquid supply inlet and an outlet 
nozzle extended into the open mouth of the container 
to be ?lled, a vertically. movable liquidycontrol valve 
mounted in said ?lling'head, air conducting means in 
cluding an‘ air nozzle, carried by and movable with said 
liquid con'trol’valve and extended through the center_ of 
saidiliquid nozzle, said‘ air nozzle terminating in an out 

' let disposedbeyond theend of the liquid nozzle and 
at'a predetermined level within the containerwhenithe 

‘ " valve is open, said air conducting means being'arranged 
" to discharge.‘ air continuously at a relatively lowa‘pres 
sure into'the container, said ‘outlet being blocked by the 
liquid when it reaches said predetermined level‘ to create 
a back pressure in‘ said air conducting means,“ and con 
trol means‘ responsive to ‘said back pressure for simul 

‘ - taneously moving said liquid control valve and said air__ 
' nozzle upwardly to close the valve and discontinue'the' ' 
?ow of liquid into the’ container. 

, .17. The combination as de?ned in claim '16 wherein the 
vertically ‘movable liquidcontrol valve is‘ provided with 
,a’stem portion and said airconducting means‘ includes a 
passageway through said's'tem portion in communica 
tion with. said central airnozzle. ’ " ‘ 

18.'Thecombination as de?ned in claim 16 wherein 
the outlet end of the central vertically‘movable air, nozzle 

7 is provided with: an upstanding tubular portion sur 
rounding the same and telescopically movable in the end 
of the liquid nozzle, said ‘tubular. portion de?ning an I 

. annular space in communicatiorrwith the liquid and hav 
ing a plurality ofliquid escape openings through which 
the liquid ?ows from the nozzle into the container when 
.the valve is open, said openings being closed by the 
“nozzle walls when the tubular portion is moved upwardly 
into said liquid nozzle. ~ _ v I 

19. The combination as vvde?ned in claim 18 wherein 
the liquid escaping from the nozzle after blocking of said 
low pressure air outlet. and before closing of the liquid 
control valve is substantially constant in volume for 

' successive ?lling operations to provide uniform ?lling 
levels in successive containers. _' , > 

20. The combination as de?ned in claim 18 wherein the 
air nozzle is moved upwardlyto present the outlet above 
the liquid level whenthe valve is closed. ‘ 

21. The combination as de?ned in claim 18 wherein 
the end of the ?lling nozzle is disposed ‘above the pre 
determined ?lling level when the container is in ?lling 
position,v and the air nozzle is'moved upwardly-to present 
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is provided with a resilient ring cooperating with the 
walls of said chamber and arranged‘ to create a suction 
in theliquid nozzle'when the valve is moved upwardly 
into‘ its‘clo‘sed position to hold in suspension the liquid 
remaining in the nozzle when the ?lling operation is 
completed. , 

Y 23. The combination as de?ned in claim 18 wherein - 
provision is made for elevating the container into and 
out of ?lling position with relation to the ?lling nozzle. 
" 24. The combination in a liquid ?lling machine’ hav 
ing a ?lling head provided with a nozzle extended into 
the container, and a liquid control valve carried by the 
?lling head, the improvement comprising air conducting 
means having an outlet disposed at a predetermined level 
in the container for ‘directing said under‘ pressure ‘into 
the container, and control means for‘closing said valve to. 
discontinue the ?lling operation responsive to the back ' 
pressure ‘created in said air, conducting means when the 
liquid‘ reaches said predetermined level to block the 
escape of air from the outlet and for simultaneously ele-’ 
vatin'g ‘said air conducting means above said, level to pre 
vent foaming of the liquid in the ?lled container. ' 
25/111 a container ?lling machine, in combination, a 

?lling head having a liquid supply inlet and an outlet 
nozzle extended into the open mouth of the container to 
be?lled, a vertically movable liquid control valve mount 
ed in said ?lling head, air conducting means including ‘ 
an air nozzle carried by and movable with said liquid 
control valve and'extended‘ through the center of said 
liquid nozzle, said air nozzle terminating in an outlet 
disposed beyond the end ofthe liquid nozzle and at a 
predetermined level within the container when. the valve 
is open, said air conducting means being arranged to dis 
charge, air continuously at a relatively low pressure in 
to the container, said outlet being blocked by the“ liquid 
when it reaches said predetermined level to create aback 
pressure in said air conducting means, and pneumatically 
operated control means responsive to said back pressure 

* for operating saidvalve to discontinuethe flow of liquid, 
into the container, said pneumatically operated control ‘ 
means including a high pressure air circuit having an ‘ 
outlet through which air may escape to the atmosphere 
during the ?lling‘ operation, and a diaphragm valve as— 

3sociated, withrsaid air conducting means and arranged 
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to be operated by said back pressure to close said high 
pressure outlet~whereby to actuate said control means 
to permit upward movement of said liquid control valve ' 
and said air noz'zle'to close the valve, and to remove the 7 
air nozzle from the liquid to prevent foaming of the same 
in the ?lled container. 7 a‘ 

26. In a rotary ?lling machine, in combination, a plural 
ity of ?lling heads movable in a circular path, a plurality 
of container elevating members movable in alignment 
with the ?lling heads and arranged to elevate successive 
containers into operative ?lling relation to the ?lling heads, 
each ?lling head having a liquid. supply inlet and an 
outlet nozzle, a liquid control valve in said ?lling head, 
air conducting means extending through the nozzle and 
terminating in an outlet at a predetermined level within 
the container, said air conducting means being arranged 
to discharge air at a relatively low‘ pressure into the 
container, said outlet being blocked by the liquid when 
it reaches said predetermined level to create a back pres 
sure in the air conducting means, and pneumatically op— 
eratedfcontrol means responsive‘ to said back pressure 
for‘operating said valve to discontinue the ?ow of liquid 
into the ‘container, said air conducting means comprising 

-a- tube extending a substantial distance below the end of 
“ said outlet nozzle during the ?lling operation and mov 
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the outlet end_substantially flush with the end of the _. 
?lling nozzle when the valve is closed. . . 

22. The combination as de?ned in claim =18 wherein 
V the ?lling head is provided with’a chamber and the valve 75 

‘ able with said valve to present the end of the air tube 
to a position substantially flush with the end of said out 
let nozzle when the liquid reaches said predetermined 
level. ~ 

27. The combination as de?ned in claim 26 wherein 
the pneumatically operated control means includes an 
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air circuit having a trip valve carried by ‘each ?lling 
head, and means movable into and out of tripping rela 
tion cooperating with the trip valve to effect initiation 
of the ?lling operation, said movable means being im 
mediately retracted to permit subsequent operation of 
the air circuit to discontinue the ?lling operation when 
said predetermined ?lling level is reached in the event 
that the machine comes to rest With a ?lling head in 
operative relation to said movable tripping means; 

5 

28. The combination as de?ned in claim 27 wherein the 10 
air circuit includes a safety trip valve, and stationary 
means cooperating with said safety trip valve to assure 
closing of the liquid control valve in the event that the 
liquid‘has not reached said outlet Within a predeter 
mined time prior to lowering the container out of opera 
tive ?lling relation. 

29. The method of controlling a liquid ?lling operation 
‘which includes the steps of opening a valve to permit the 
flow of liquid into a container, directing air under ,a 
relatively low pressure into the container through an out 
,let disposed at a predetermined ?lling level, blocking'the 
escape of air through the outlet by the liquid when it 
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1% 
reaches said predetermined level to create a back pressure 
for closing said valve to discontinue the ?lling operation, 
and elevating said air outlet above said predetermined 
level simultaneously with the closing of the valve to pre 
vent tubulence of the liquid in the ?lled container. 
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