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UNITED STATES PATENT OFFICE 
2,533,641 

METHOD OF AND APPARATUSFOR. 
FILLING CONTAINERS 

Robert W. Vergobbi, Quincy, Mass, assignor to 
Pneumatic Seale Corporation, Limited, Quincy, 
Mass, a corporation of Nassachusetts 

Application August 26, 1948, Serial No. 46,218 
(CI. 226-116) 19 Claimis. 

1. 
This invention relates to a container filling 

machine eibodying vacuum filing apparatus, 
and to a method of filling containers by vacuum. 
The invention has for an object to provide a 

novel and improved container filling machine for 
filing containers with flowable solid material in 
Which provision is made for filling successive con 
tainers by vacuum in a manner such as to effect 
an overflow from the container being filled into 
a Second container so as to obtain a compact uni 
form filling of the first container and whereby to 
enable. Successive containers to be filed in an 
economical, rapid and efficient manner. 
A further object of the invention is to provide 

a novel and improved method of filling successive 
Containers by vacuum which includes the step 
of diverting the surplus or overflow material from 
a filled container into a succeeding container 
whereby to effect rapid, economical' and efficient 
filling of Successive containers. 
A Still further object of the invention is to pro 

vide a novel and improved container filling, ma 
Chine embodying Vacuum filling apparatus of the 
character above specified and in which provision 
is made for introducing additional weighed ma 
terial into the completely filled containers to 
bring the filled containers to a predetermined 
Weight. 
With these general objects in view and Such 

others as may hereinafter appear, the invention 
Consists in the container filling machine, in the 
method of filing containers, and in the various 
Structures, arrangementS and combinations of 
parts hereinafter described and particularly de 
fined in the claims at the end of this specification. 
In the drawings illustrating the preferred en 

bodiment of the invention Fig.1 is a front elle 
vation of a container filling machine embodying 
the present invention; Fig. 2 is a similar view 
with some of the parts omitted to illustrate the 
control mechanism; Fig. 3 is a side elevation of 
the present container filling machine; Fig. 4 is a 
cross-sectional view of the vacuum filling appara 
tus taken on the line 4-4 of Fig. 3; Fig. 5 is a 
cross-sectional view of the filling apparatus taken 
on the line 5-5 of Fig. 4: Fig.6 is a Side elevation, 
partly in cross-section illustrating a material 
feeding device. and showing the weighingsgale 
and associated control mechanism; Fig. 7 is a 
plan view of a portion of the machine shown in 
Fig. 1, to be referred to; Fig. 8 is a detail View, 
partly in croSS Section, of a portion of the Vacuum 
filling control mechanism, illustrated in Fig. 3; 
Fig. 9 is a side elevation of a modified form. Of 
vacuum filling, apparatus. embodying, the present 
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invention; Fig. 10 is a cross-sectional view taken 
on the line O-O of Fig. 9; and Fig. 11 is an 
inverted plan view of the vacuum filling head 
shown in Fig. 10. 
In general, the present invention contemplates 

a novel packaging machine and particularly a 
container filling machine embodying vacuum fill 
ing apparatus adapted for filling successive con 
tainers with finely divided flowable solid naterial 
such as flour, powdered sugar, or like commodi 
ties. In the prior vacuum filling machines of 
which I am aware, it has been the practice to 
effect filling of a container by vacuum by con 
tinuing the filling operation until the container 
is completely filled and then withdrawing the sur 
plus material or overflow into the overflow cham 
ber or receptacle, and when the overflow recep 
tacle became filled it was emptied into the main 
Supply hopper. 

In accordance with the present invention pro 
vision, is made for filling successive containers by 
vacuum in such manner as to divert the overflow 
from the container being filled into a second 
container thus eliminating the usual overflow 
receptacle, the necessity for periodic emptying of 
the same, and effecting a compact uniform fill 
ing of the first container in a rapid, efficient and 
economical manner. In the illustrated embodi 
ment of the invention, provision is made for 
simultaneously operating upon two containers to 
effectº complete filling of one container- and di 
version of the overflow to provide a partial load 
in the second container, the containers then 
being advanced one station of operation to effect 
complete filling of the previously partially filled 
container and to provide a partial load in a 
Succeeding empty container. 

In the preferred embodiment of the invention, 
as illustrated in Figs. 1 to 8, the machine is par 
ticularly designed for filing flexible Walled con 
tainers such as cartons with finely divided solid 
materials, the commercial cartons usually being 
provided with top flaps adapted to be successively 
folded down and adhesively sealed to form the 
top closure after the carton has been filled. In 
its preferred form the invention contemplates a 
duplex filling head comprising two chambers 
within which the containers are operatively sup 
ported, one of the filling heads having an opening 
or passage therein adapted to be connected to a 
Source of Suction and the other filling head hav 
ing a material inlet opening adapted to be cons 
nected to a supply of the material, provision being 
made for connecting the two filling heads to 
establish communication between the interiors of 
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66 disposed in the material inlet passageway 67 
is arranged to be opened by a cam 20, see Fig. 2, 
fast on the cam shaft 48 and through cooperat 
ing linkage including a cam roller 22 carried 
by a lever 24 the latter being connected by a 
link 26 to an arm 28 fast on the shutter Shaft 
30, as clearly shown in Fig. 4. It will be ob 

served that when the vacuum valve 60 is opened 
the exterior surfaces of the containers in the 
chambers will also be evacuated through the 
communicating pipe line 8, 83 to prevent col 
lapse of the containers during the filling Oper 
ation. 
The establishment of a vacuum within the 

containers causes the rapid flow of the finely 
divided solid material into the container in the 
chamber 33 communicating with the material 
inlet 62. The continuity of the vacuum Con 
tinues to withdraw the large Volume of air that 
is normally occluded in the finely divided ma 
terial, resulting in the filling of the container 
with a dense, firmly packed body of finely divided 
materia. When the level of the material reaches 
the bottom of the filling block, 28 the Overflow 
commences to flow into the Second container 
through the communicating openings. 68, T2, 70 
the screen 94 preventing the material from 
passing into the suction line. After a prede 
termined time has elapsed during which time 
the second container has received a partial load, 
the shutter 66 in the material inlet is closed 
and the valve 60 is operated to cut off the SUC 
tion and admit atmospheric air to the interiors 
of the containers. At the same time the vacuum 
within the shroud surrounding the body of the 
containers within the chambers is broken. 
Simultaneously therewith the valve T5 is oper 
ated to cut off the air pressure and to Open the 
tubes 4 to the atmosphere and thereafter the 
elevator is caused to descend to withdraw the 
containers from the chambers 3, 33 and to pre 
sent the containers in alignment with the Con 
veyer arms 8. When the valve 60 is opened to 
admit air through the suction opening 56, the 
imaterial adhering to the undersurface of the 
screen is blown back into the container, thus 
preventing clogging of the screen and clearing 
the suction line, each cycle of operation. 

In the continued operation of the machine, 
the containers are advanced one station of 
operation to present the filled container on the 
tapping mechanism 2 to effect settling of the 
contents therein, and to present the partially 
filled container beneath the filling head 23. 
Simultaneously therewith a succeeding container 
is advanced beneath the filling head 26, so that 
during the succeeding cycle of operation, the 
partially filed container may be completely filled 
and the newly presented empty container pro 
vided with a partial load by the overflow from 
the filled container as previously described. 

After the material in the filled container has 
been settled at the tapping station, the Con 
tainer is presented to the material feeding and 
weighing station 4, at which station the con 
tainer is weighed and provided with an addi 
tional supply of material to bring the container 
up to a predetermined weight. The illustrated 
Weighing device and material feeding mech 
anism is similar in construction and node of 
operation to the weighing mechanism disclosed 
in the U. S. patent to William S. Cleaves, No. 
1739,061, issued December 10, 1929, to which 
reference may be had. In general, such mech 
anism includes a scale beam 50 having the usual 
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counterweight í 52 at one end and a Scale pan 
54 at its other end arranged to support the 

filled container in operative position to receive 
material from a supply hopper 56. The Supply 
hopper 56 is provided with a pair of Shutters 
f58, 66 for controlling the feed of the material 
and, the shutters are arranged to be opened and 
closed through a four bar linkage indicated gen 
erally at 62, including an arm f 64 connected 
by a link 66 to a rocker arm 68 pivotally 
mounted at 70. The rocker arm is arranged 
to be moved in one direction to effect opening 
of the shutters at the start of the weighing oper 
ation and to be rocked in the opposite direction 
to effect c. osing of the shutters at the end of 
the weighing operation by a Cam disk T2 pro 
vided with an abutment 74 arranged to cooperate 
with abutments 76, 78 provided on the rocker 
arm í 63. The cam disk T2 is arranged to be 
rotated in Successive half-revolutions through 
control mechanism including a pawl and ratchet 
clutch mechanism indicated generally at 80, 
See FigS. 1 and 2, the ratchet being fast on the 
main drive shaft 53, and the pawl being carried 
by the calm disk 2 so that in the operation of 
the machine, during One half revolution of the 
disk 12, the abutalent 114 on the disk engages 
the abutment 6 of the rocker arm to effect 
opening of the shutters, and, during a succeeding 
halif revolution, the abutment i 4 engages the 
Second abutment f8 of the rocker arm to effect 
closing of the Shutters. The control mechanism 
includes a yoke arm 82 rockingly mounted on 
a shaft, 84 each arm of the yoke having op 
posed pawl Stops 85 arranged to disengage the 
pawl from its ratchet each half-revolution. The 
yoke airfii. 82 is arranged to be rocked in one 
direction to permit opening of the shutters to 
Start the feeding Operation by a resetting bar 
86, as will be hereinafter described, and is ar 
ranged to be released and rocked in the op 
posite direction through mechanical tripping 
mechanism indicated generally at 88 arranged 
to be actuated by the Scale beam when the 
package reaches a predetermined weight. The 
mechanical tripping mechanism 88 is fully 
illustrated and described in the Cleaves patent 
above referred to, and as herein shown, is oper 
atively connected to a cross shaft 90 which is 
connected through linkage 92 to the yoke shaft 
84. The rock shaft 90 is normally urged in a 
clockwise direction viewing Fig. 2, by a spring 
94 connected to an extension 96 of the linkage 
f92, and is arranged to be urged in the opposite 
direction by a roler 98 carried by the bar 86 
engageable With a depending arm. 200 fast on 
the shaft 90. Thus, in the operation of the 
2:lachine, when the container on the scale pan 54 
has received Sufficient material from the hopper 
f58 to provide a predetermined weight, the scale 
beam 5) is rocked to actuate the mechanical 
tripping mechanism 88 thus permitting the 
Spring 94- to rock the shaft 90 and the yoke 82 
to permit the disk 72 to make one-half revolu 
tion and effect cosing of the shutters 58, 60 
as described, and, at the end of the package 
moving cycle of operation, the resetting bar 86 
is operated to rock the yoke 82 in the opposite 
direction to permit the disk T2 to make an 
other half revolution to effect opening of the 
shutter's 58, 6 through the connections de 
Scribed. 

Provision is made for controlling the opera 
tion of the machine to perform the vacuum fill 
ing and weighing operations during one portiom 
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'of the cycle and to intermittently advance the 
containers one station of operation during a sec 
ond portion of a cycle of operation, and as here 
in shown, the carrier chain is is arranged to be 
rotated from the main driving shaft 53 through . 
a one revolution pawl and ratchet clutch mecha 
nism, indicated generally at 202, and through co 
operating bevel gears 294 to a vertical shaft 206 
operatively connected to the carrier chain drive 
sprocket. Provision is made for controlling the 
one-revolution clutch 202 to effect the package 
moving cycle of operation when the package fill 
ing and weighing operations have been” completed 
through a pawl stop mechanism 208 having op 
posed lugs 2fO, 2.2. The pawl stop 208 is opera 
tively connected by a link 2 f4 to one-arm 26 of 
a bell crank pivotally mounted at 218, the second 
arm 220 of the bell crank being provided with a 
roller 222 arranged to cooperate with the cam disk 

2. Thus in the operation of the machine, when 
the package on the scale pan 54 reaches its pre 
determined weight to effect rocking of the yoke 
82, through the scale actuated control mech 
anism 88 above described, the disk T2 is per 
mitted to make one-half revolution to effect rock 
ing of the bell crank in a clockwise direction thus 
rocking the pawl stop 208 and permitting engage 
ment - of the pa Will andratchet:clutch 202 for one 
revolution to effect the package moving cycle of 
operation. Provision is also made for prevent 
ing initiation of the package moving cycle until 
the elevator mechanism at the container filling 
station is returned to its lowermost position, and 
for this purpose a second pawl stop 209, similar 
ite the illustrated pawl stop 208 and disposed di 
.rectly behind the same, is operatively connected 
to the relevator nechanism through linkage, indi 
cated generally at 224, arranged to be actuated 
upon descent of the elevating mechanism. 
The cam rell 22 is maintained in engagement 

with the -cam surface of the disk - 72 by a coil 
Spring 230 interposed between the undersurface 
of the arm 220 of the bell crank-and the top of 
:the machine paten thus hormally urging the 
pawl stop 208 in a counter-clockwise direction, as 
illustrated to effect disengagement of the clutch 
202, the linkage 224 being likewise urged in a -di 
rection to maintain the second pawl stop-209 in 
olutch disengaging position by a spring 225 until 
actuated to withdraw the pawl stop upon-descent 
of the elevating mechanism. Each pawl stop arm 
208,209-may be provided with a friction connect 
ing element 21 arranged to permit frictional 
sliding movement of the arms 208, 209 relative 
to the links 214, 215 to thereby permit resetting 
of the pawl stops to disengaging position by-en 
gagement of a cam surface 217 of the one revolu 
tion clutch 202 with the lugs 22, as described 
in the Howard patent.No. 2,116,895 above-referred 
to. The bell crank-arm 220 is also provided with 
the usual connecting linkage, indicated at 227, 
see Fig. 6, for locking the scale beam 50 at the 
end of the weighing operation and for unlocking 
the scale beam to initiate a weighing cycle at the 
-end of the package moving cycle of operation. " 
The arm 26 of the bell crank may be connected 
at its upper end to the usual clutch mechanism 
229 to effect rotation of the hopper stirrers 23f 
through the chain and sprocket drive 233 during 
the material feeding and weighing operation. 

From the description thus far it will be ob 
served that in the operation of te machine the 
pawl-stop arms 208,209 are normally maintained 
in a position to effect disengagement of the one 
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paekage moving cycle of operation until the vac 
luna filling and weighing operations have been 
completed, and, in practice either the vacuum 
filling or the weighing operation may be com 
pleted first to effect.rocking of its respective pawl 
Stop, engagement of the clutch 202 being pre 
vented until both pawl-stops 208, 209 have beem 
withdrawn. 
Upon completion of the vacuum filling and 

Weighing operations, the package moving cycle 
of operation is initiated, as described, to advance 
the containers one station of operation, and in 
*the continued operation of the machine provision 
is made at the end of the package moving cycle 
of operation for resetting the weighing mecha 
hism and for initiating a container filling cycle 
of operation. As best shown in Fig. 2, the re 
setting mechanism includes the elongated reset 
ting bar 186-arranged to be longitudinally moved 
through connections from a can 252 mounted 
fast on a secondary shaft 254, see Fig. 7. The 
secondary shaft 254 is arranged to be rotated one 
revolution during the package moving cycle of 
'operation through connections from the one-rev 
olution clutch 202 including a gear train 256, as 
shown in Fig. 7. The connections between the 
can 252 and the resetting bar 86 include a co 
-operating-cam roll 258 carried by an arm 260 fast 
on one end of a short shaft.262 rockingly mount 
ed in a bracket 264. An arm 266 fast on the 
other end of the shaft 262 is connected to the re 
setting bar 86. The resetting bar is arranged 
to be moved to the left, viewing Fig.2 at the end 
of the package moving cycle of operation to effect 
engagement of the roller 98 carried thereby with 
the arm 200 fast on the rocker Shaft 90, thus 
effecting resetting of the mechanical tripping 
mechanism 88 and rocking of the yoke arm 86 
in a clockwise direction through the previously 
described linkage, and permitting the cam disk 
T2 to make one-half revolution. During this 
half revolution the shutters 58, 60 are opened 
and the bell crank arm 22 is permitted to be 
rocked upwardly by the coil spring 239 to effect 
unlocking of the scale beam. The resetting bar 
is further provided with a depending member 270 
arranged to engage an arm 272 operatively con 
nected to a pawl stop 274 so that when the re 
setting bar 86 is moved to the left, viewing Fig. 
2, the pawl stop 24 will be moved to permit 
'operative engagement of the pawl and ratchet 
clutch 65 to effect elevation of the containers 
into operative engagement with filling heads: 26, 
28 and initiation of the vacuum filling-operation, 
as described. m 

Referring now to Figs, 9, 10, and 11, a modified 
form of duplex vacuum filling apparatus is there 
in illustrated as embodied in a semi-automatic 
machinae, and is particularly designèdi for filling 
rigid containers, Such as glass or metal con 
tainers. The modified form of filling apparatus 
includes a duplex filling head 3e) provided with 
a material inlet 362 in communication with the 
interior of one container 31, and, is provided 
with a suction opening 386 in communication with 
the interior of the Second container 398. The 
material inlet.32 is connected to a Supply hopper 
30, and, the suction opening 3S is connected to 
a source of vacuum by a passageway 344, pipe 
342, control valve 336, and vacuum line 340. The 
container engaging face of the duplex filling head 
is provided with resilient portions herein shown 
as comprising sealing rings 309, 3 pressed into 
annular greoves in the underside of the head and 

revolution clutch 202 to prevent initiation of a is arranged for sealing engagement with the upper 
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edge of the containers, and, communication is 
established between the interiors of the two con 
tainers by openings 310, 312, connected by a paS 
sageway 34. 

Provision is made for elevating the containers 
into operative engagement with the filling head 
"and, as herein shown, the containers are placed 
upon an elevating plate 36 mounted at the upper 
end of a vertically reciprocating rod 38 sliding 
ly mounted in a bearing member 3 T attached to 
the underside of the platen 39. The vertically 
reciprocating rod 38 is connected by a link 320 
to one arm 322 of a foot treadle pivotally mounted 
at 324, the treadle being normally urged in a 
counter-clockwise direction by a spring 326 con 
nected to the second arm 32? of the treadle. 
The rod 320 is yieldingly connected to the treadle 
arm 322 by a coil spring 328 interposed between 
a swivel block 330, carried by the lever 322, and 
a collar 332 fast on the rod 320. A second collar 
334 fast on the lower end of the rod 32) is ar 
ranged for engagement with the opposite side of 
'the swivel 330 to effect positive descent of the 
"elevating plate 316. Thus in the operation of 
the machine, when the operator steps on the 
trea fle 32 the rioid containers 34, 33 are 
yieldingly elevated into sealing engagement with 
the sealing rings 309, 3 of the duplex filling head 
300 to seal the containers to the filling head. 

Provision is made for evacuating the con 
tainers and initiating the filling operation when 
the containers have been elevated into Sealing 
engagement with the filling head, and for this 
purpose the valve 336 which may comprise a 
three-way valve is operatively connected to the 
treacle lever 322 by a link 338. The three-way 
Valve is provided with ports arranged to establish 
communication between the vacuum lines 340, 
342 when the treadle arm 322 is rocked upwardly, 
and, is further provided with a vent port 346 
arranged to be uncovered by the valve 336 when 
the treadle lever 322 is rocked downwardly at 
the end of the filling operation. The operating 
Connections between the treadle arm 322 and 
three-Way valve 336 are so arranged that in 
the Operation of the machine, the containers 
are first yieldingly engaged with the sealing rings 
309, 3 of the filling head 30, and during fur 
ther movement of the treadle lever 322 and com 
pression of the coil springs 328, the valve 336 is 
rocked to cut off the atmospheric port 346 and 
to Open the line 342 to the source of suction to 
initiate the filling operation. Conversely, when 
the treadle is rocked in the opposite direction at 
the end of the filling operation, the valve is 
rocked in a counter-clockwise direction to cut 
off the Source of vacuum and to open the in 
teriors of the containers to the atmosphere prior 
to disengagement of the mouths of the con 
tainers from the sealing head. 
From the above description it will be observed 

in the operation of the machine the containers 
are placed on the elevating plate 36 in align 
ment with the sealing rings 309, 3 and are 
yieldingly elevated into engagement with the 
Sealing head 300, whereupon, during continued 
movement of the treadle arm 322 the valve 336 is 
rocked to effect evacuation of the containers, 
and material is withdrawn from the supply hop 
per 30 through the material inlet 302 and into 
the container 304. When the container 304 
becomes completely filled, the surplus material 
is directed into the second container 308 through the passageways 30, 34, 32 to pro 
vide a partial load therein. As illustrated in 
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12 
Fig. 11, the suction opening 306 communicating 
with the container 308 may be provided with a 
screen 348 of a mesh suitable to prevent the 
passage of the finely divided solid material. If, 
in operation, the screen 348 becomes clogged, the 
operator may break the suction by operation of 
the three-way valve, thus admitting air through 
the suction opening 32 which operates to blow 
the material adhering to the surface of the screen 
back into the container. The vacuum may then 
immediately be reestablished to complete the 
filling operation. Upon partial filling of the con 
tainer 398 by the overflow from the completely 
filled container 394, the operator releases the 
treadle lever 322 which operates to first actuate 
the valve to open the containers to the atmos 
phere, and thereafter effect disengagement of 
the containers from the sealing head during the 
continued descent of the elevator plate 36. In 
the continued operation of the machine the oper 
ator may remove the completely filled container 
394 and advance the partially filled container 
308 into a position beneath the sealing ring 3 
and provide a succeeding container into Oper 
ative position beneath the Sealing ring 309 in 
preparation for a succeeding cycle of operation 
wherein the previously partially filled container 
308 may be completely filled and the succeeding 
container provided with a partial load by the 
overflow from the complete'y filled container. 
When filling transparent containers, such as 

glass containers, the operator may discontinue 
the filling operation when he observes that the 
second container is partially filled, or, if the con 
tainer be non-transparent the filling operation 
may be discontinued after a predetermined time 
has elansed to provide the second container with 
a partial load. 
The gate member 66 may be used if desired to 

shut off the flow of material from the hopper 64 
until a relatively high vacuum has been estab 
lished in the containers, and then opened to per 
mit the rapid flow of material into the first con 
tainer and overflow to be diverted into the Second 
container. This operation results in nroduction 
of a compact and most economical filling of the 
container by reason of the production of the 
high vacuum therein. 
From the above description of the selected em 

bodiments of the invention, it will be observed 
that the ill 1strated duplex vacuum filling struc 
tures nrovide a simp'e and convenient apparatus 
capable of rapidly filling successive containers 
with finely divided solid flowable material by 
vacuum and wherein the stirply is material from 
a filled container may be diverted into a second 
container to provide a partial load therein, 
thereby eliminating the usual over-flow bowl and 
its consecuent disadvantages. 
While the preferred embodiment of the inven 

tion has been herein illustrated and described, 
it will be understood that the invention may be 
embodied in other forms within the scope of the 
following claims. 

Having thus described the invention, what is 
claimed is: 

1. In a vacuum operated filling machine for 
filling containers with flowable Solid material, a 
duplex filling head adapted for air tight connec 
tion with the open upper end portions of two con 
tainers, supported in filling position, said filling 
head being provided with a material inlet com 
municating With the interior of One of Said con 
tainers, and being provided with a suction open 
ing communiçating with the second of said con 
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stainers, and means for establishing communica 
tion between the interiors of the two containers 
whereby to cause evacuation of both containers 
by suction applied to said suction opening and 
thereby effect an overflow from said first con 
tainer into said second container so as to obtain 
compact uniform filling of said first container, 
and automatically operating valve means for con 
trolling the filling operation. 

2. In a vacuum operated filling machine for 
filling containers with flowable solid material, 
filling mechanism comprising two filling heads 
adapted for air tight connection with the open 
upper end portions of two containers, Supported 
in filling position one filling head being provided 15 
with amaterial inlet communicating with the in 
terior of one of said containers, the other filling 
head being provided with a suction opening com 
municating with a second container, and means 

14 
-ing an: opening through which a "container may 
be introduced, air tight closure means for the 
last mentioned openings, means providing a Seal 
for engaging the open upper end portions of the 

5 containers spported in filling position, a con 
duit : extending between said filling heads and 
communicating with the interior of each con 
tainer to cause evacuation of both containers 
by Suction applied to said Suction opening and 

0 thereby effect an overflow from said first con 
:tainer into said second container so as to obtain 
: compact uniform filling of said first container, 
and suction control means for initiating and ter 
minating the filling operation. 

6. In a vacuum operated filling machine for 
filling containers with flowable solid material, 
a duplex filling mechanism comprising two 
spaced chambers, each chamber having a filling 
head, one filling head being provided with a 

for establishing communication between the in- 20 lilaterial inlet and the other filling head being 
teriors of the two containers whereby to cause 
evacuation of both containers by Suction applied 
to said suction opening and thereby effect an 
overflow from said first container into said Sec 

provided with a suction opening, each chamber 
having an opening through which a container 
inay be introduced, air tight closure means for 
the last mentioned openings, means providing 

;ond container. So as to obtain compact uniform 25 a seal for engaging the open upper end por 
filling of said first container, and cam-operated 
valve means for automatically initiating and ter 
minating the filling operation. 

3. In a vacuum operated filling machine for 
filling containers with flowable Solid material, a 30 
duplex filling mechanism comprising two filling 
heads adapted for air tight connection with the 
open upper end portions of successive containers 
supported in filling position, one filling head be 
ing provided with a material inlet communicat- . 
ing with the interior of one container, thes other 
filling head being provided with a suction open 
ing communicating with a second container, 
means for establishing communication between 
the interiors of the containers whereby to cause 

: evacuation of both containers by Suction applied 
to said suction opening and thereby effect an 
overflow from said first container into Said Sec 
ond container so as to obtain compact uniform 
filling of said first container, automatically oper 
ating means for initiating and terminating the 
filling operation, and container moving means 
operative between successive filling operations for 
imoving the second container into the position of 
the first container and for moving an empty con 
tainer into the poistion of said second container. 

4. In a vacuum operated filing machine for 
filling containers with flowable solid material, a 
duplex filling head comprising two chambers 
spaced apart and arranged to receive a contain- í 
-er in operative filling position in each chamber, 
one of said chambers being provided with a ma 
terial inlet communicating with one container, 
the other chamber being provided with a suction 
opening communicating with the Second con- º 
tainer, connections between the chambers adapt 
ed to cause evacuation of both containers by Suc 
tion applied to said Suction opening and thereby 
effect an overflow from said first container into 
said second container so as to obtain compact 
uniform filling of said first container, and control 
means for initiating and terminating the filling 
operation. 

5. In a vacuum operated filling machine for 
fillig containers; with flowable solid i?laterial, a 
duplex filling mechanism comprising two spaced 
chambers, each chamber having a filling head, 
one filling head being provided with a material 
inlet and the other filling head being provided 
with a suction opening, each chamber have 

'tions of the containers supported in filling posi 
tion, a conduit extending between Said filling 
heads and communicating with the interior of 
each container to cause evacuation of both con 
stainers by suction applied to said suction open 
ing ito permit complete filling of one container 
to pass into the second container, suction con 
trol means for initiating and terminating the 
filling operation, and means for establishing a 

35 vacuum around the body of each container in its 
respective hamber to prevent collapse of a flex 
ibile container. - 

7. In a vacuum operated filling machine for 
filing containers with flowable Solid material, 

40 a duplex filling mechanism comprising two 
spaced chambers, each chamber having a filling 
head, one filling head being provided with a ma 
terial inlet, and the other filling head being pro 
vided with a suction opening, each chamber 

45 having an opening through which a container 
may be introduced, air tight closure means for 
the last mentioned openings, means providing a 
seal for engaging the open upper end portions 
of the containers Supported in filling position, a. 

60 conduit extending between said filling heads 
2nd communicating with the interior of each 
container to cause evacuation of both containers 
by suction applied to said suction opening to 
permit complete filling of one container and to 

55 permit the overflow of material from one con 
tainer to pass into the second container, suction 
control means for initiating and terminating the 
filling operation, and means for intermittently 
advancing Successive containers one station of 

60 operation between filling operations. 
8. In a vacuum Operated filling machine for 

filling containers with flowable solid materia, 
a 'duplex filling head comprising two chambers 
spaced apart and each having an opening at 
One eind to permit introduction of a container 
to ba filled, means for sealing each opening, 
aeans for sealing the open upper end portions 
of the containers in air tight relation to the fil 
ing head, one of said chambers having a mate 
rial inlet communicating with one container, 
and the second chamber having a suction open 
ing communicating with the other container, a 
conduit providing communication between the 
interiors of both containers whereby to cause. 
evacuation of both containers by suction applied 

0. 
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to Said suction opening, to permit complete fill 
ing of one container and overflow to pass from 
the first container into the second container, 
suction control neans for initiating and termi 
nating the filling operation, and means for ad 
Vancing the containers one station of Operation 
between successive filling operations. 

9. In a machine of the character described, 
Vacuum operated filling mechanism for filling 

- Containers With flowable Solid material compris 
ing a duplex filling head adapted to complete 
the filling of one container and to divert the 
Overflow of material into a second container, 
Weighing Enechanism including a weighing scale 
and naterial feeding means adapted to provide 
an additional increment of material to bring 
the container up to a predetermined weight, and 
means controlled by the weighing scale for ter 
minating the flow of material when the prede 
termined weight is reached. 

10. In a machine of the character described, 
cyclically operating container moving means, 
vacuum operated filling mechanism for filling 
the containers with flowable solid material com 
prising a duplex filling head adapted to com 
plete the filling of one container and to divert 
the overflow of material into a second container, 
Weighing mechanisrin including a weighing scale 
and material feeding means arranged to provide 
an additional increment of material to bring 
the container up to a predetermined weight, 
means controlled by the weighing scale for ter. 
ninating the flow of material when the prede 
termined Weight is reached, and control means 
for preventing initiation of the container moving 
means until the container filling and weighing 
Operations have been completed. 

1. in a machine of the character described, 
Container moving means, Vacuuinn Operated filiig 
nechainiSin for filing the containe's with flow 
able solid material comprising a duplex filling 
head a dated to compete the filling of one con 
tainer and to divert te overflow of imaterial into 
a Second container, container noving means for 
advancing the containers one station of opera 
tion between filling operations, and means for 
controlling the operation of the machine to pre 
vet jinitiation of a Contaitner Ho Vig cycie of 
operation arti the illing cycle is coopeted. 

2. . . Tachie of the caracter deSC'ed 
inaving a container noying cycle of operation and 
a container filling cycle of oneration, vacun op 
exated fing mechanigii for filling the coin 
taine'; . With flowabie Solid naterial comprising 
a cupieX filling head adapted to compete the 
illing of one container and to diver, the overflow 
of materia into a Secondi container to provide a 
artial load therein, means for moving the son 

tainers into and fron operative filling position, 
aeans for advancing the containers One Station 
of operation between filling operations, and 
sneans for controlling the operation of the na 
chine to prevent initiation of a container roy 
ing cycle of operation until the filling cycle is 
coripleted. 

3. In a riachine of the character described 
having a container moving cycle of operation 
and a container filing cycle of operation, Wac 
in operated filling mechanism for filling contain 
ers with flowable Solid material comprising a 
ciuplex filling head adapted to complete the filling 
of one container and to divert the OWerflow of na 
terial into a second container to provide a partial 

- Ioad therein, means for moving the containers 
into and from operative filling position, means 
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16 
for advancing the containe's one Station of Op 
eration between filing operations, and cointrol 
Sineans operatively connected to said moving 
means for preventing initiation of 3, container 
;Ioving cycle of operation until the filling opera 
tion is collapleted and the moving means as 'e- 
turried to itS ilinitial pOSitio. 

14. In a machine of the character described 
having a container moving cycle of operation and 
a container filling cycle of operation, vacuum op 
e?t'atted filling Kec?ia.IniSifil for filling the co?tain 
ers Witia foWazie Solid Haaterial cornprising a 
duplex filling iead adapted to complete the fill 
ing of one container and to divert the overflow 
firon said ore container into a Second Contaiei 
to provide a partial load therein, nea is for nov 
ing the contai?ters into andi out Of Operating fill 
ing position, Milleans for advancing the COinitain 
ers (nine stafior) of operation each containe. Inow 
ing cycle, weighing nechanisra including a 
Weighing Scale arti in aerial feeding leains ai 
iranged to provide an additional increment of 
?ilaterial to brig the container up to a predeter 
iiined Weight, inea, ns controlled by the Weighing 
scale for terminating the fiow of laterial when 
Said predeterminés: Weight is reachei, and con 
trol means operatively connected to Said Weigh 
ing Scale and to Said movi Ing Ineas for prevent 
ing initiation of a container ?? Oying Cycle Of Op 
eration Unii tie container filling and Weighing 
Operations are congeted. 

ië. In a vacu!!! Hªn operated Ífiliing Nhachine i for 
illing cCatai e 3 itin ito Waole Soii inateiria, a 
duplex filling Cechanism co?prising Wo Spaced 
chambers, each cilanier having a filing head, 
one filling head being provided with a material 
inlet and the other filiiing head being provided 
With a suctio: Opening, ea?h chaniber having 
an Opening trough Whic a container mina? pe 
introduced, neans for moving the containei's 
intO) Ed O'Ut of Said ChaerS, ai , tigh ClOSire 
means for Said charge OpeningS, eans pi'O- 
Widiih.g a2, Sea.i. ehga,geai3iè Witüh tire Opbet Uippgjei" ein€i 
portions of the containers supported in filling 
position, a conduit eXtending betWeei Said fling 
headig and COITIAL Nicati rig With te inferior Of 
each contaie tto case the evaculation of bothi 
Containers 3 suction applied to Said suction 
opéeTairg to per Eitt ühe Complete filiing of one 
container and to perimit the overflow from one 
container to p2.SS into the second container, Sic 
tion control neariS for initiating and terminating 
the filling operation, means for intermittently 
ad Van Cillag the CDatainers One Station Of Opera 
tion, ani mea ITS for controlling tine operation of 
the machine to prevent initiation of the inter 
mittent movement of the containers until the fill 
ing operation is completed and the container 
moving leans has ireturned to its lowered posi 
tion. 

16. In a vacuum operated filling machine for 
filling containe's with fiowabie Solid material, 'a, 
duplex filling necialisim comprising two spaced 
chambers, each chamber having a filling head, 
one filling head Îeing provided with a material 
inlet and the other filling head being provided 
With a suction opening, each chamber having an 
opening througi. Winich a container may be in 
troduced, meanS for noving the containers into 
and out of said chalibers, air tight closure ineans 
for said chamber openings, means providing a 
Seal engageable with the open upper end portions 
of the containe's Supported in filling position, a 
conduit extending cetween said filling heads and 
communicating With the interior of each con 
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tainer to cause evacuation of both containers by 
SUiction applied to Said StictiGn opening to per 
mit the complete filling of one container and to 
permit the overflow from one container to paSS 
into the second container, suction control means 
for initiating and terminating the filling opera 
tion, means for intermittently adyancing te 
containers one station of operation between fil 
ing operations, means for establishing a Vacuuli. 
around the body of each container in its respec 
tive chamber during the filling operation to pre 
vent collapse of a flexible container, and meains 
for controlling the operation of the Imachine to 
prevent initiation of the intermittent novelinent 
of the containers until the filling operation is 
completed and the inoving means returned to its 
initial position. 

17. In a vacuum operated filling machine for 
filling containers With flowable Solid material, a 
duplex filling head cornprising two chambers 
spaced apart and arranged to receive a container 
in operative filling position in each chamber, one 
of said channbers being provided with a material 
inlet communicating with one container, the other 
chamber being provided With a suction opening 
communicating With the Second container, con 
lections between the chambers adapted to cause 
evacuation of both containers by Suction applied 
to said Suction opening and thereby permit com 
plete filling of said one container and to direct 
the overflow from one container into the second 
container, means for breaking the vacuum at the 
end of the filling operation, and means disposed 
in Said material inlet for controlling the flow of 
material therefrom. 

18. In the method of filling containers in suc 

O 

18 
cession by vacuum, the steps comprising moving 
two containers into filling position, evacuating 
both containers, filling one container, and divert 
ing the overflow therefrom into the second con 
tainer so as to obtain a compact uniform filling 
of the first container, breaking the vacuum and 
moving the filled container from filling position 
and the Second container into a position to be 
completely fillied, moving a third and empty con 
tainer into the filling position occupied by the 
aforesaid Second container and repeating the 
aforesaid steps. 

19. In the method of filling containers in suc 
cession by vacuum, the Steps comprising moving 
tWO containers into filling position, evacuating 
both containers, filling one container, and divert 
ing the overfilow therefrom into the second con 
tainer So as to obtain a compact uniform filling 
of the first container, creaking the vacuum and 
anoving the filled container from filling position 
and the second container into a position to be 
completely filled, moving a third and empty con 
tainer into the filling position occupied by the 
afores2.id Second container, and introducing addi. 
tional Weighted increments into the completely 
filled containers to bring them to a predetermined 
Weight. 

ROBERT W. WERGOBBI. 
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