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6 Claims. 
The filling of bags, particularly valve bags, with 

pulverous material, such as cement or the like, 
and With simultaneous weighing of the mate 
rial, is Subject somewhat to the difficulty that 

5 the bag cannot be filled completely with mate 
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rial, because the latter, When filled into the bag, 
is mixed With Some air. his is especially true 
in the operation of filling machines in which 
the cement or other material, by addition of a 
Certain quantity of air, is given such a fluid con 
sistency that the material will flow like a liquid 
under the influence of gravity as a constant 
Stream through the pipes through which the 
material is filled into the bag. In other types 
of filling machines, such as those in which the 
material is forced through the filling pipes by 
means of a rotary Vane or a fast Worm conveyor, 
Some air Will be Suspended in the material Sup 
plied to the bag. 

It has been attempted to overcome this diffi 
culty in some degree by giving the valve open 
ing of the bag such a shape that the escape of 
air from the bag is facilitated, and also by rap 
ping the outside of the bag during the filling 
process, whereby also the removal of air en 
trapped in the material Will be facilitated. In 
spite of all such precautions, however, the de 
gree of filling has never been quite Satisfactory. 
The present invention has for its object, in 

filling material in an air-mixed state, to increase 
the degree of filling beyond what has been at 
tained heretofore. According to the invention 
this object is attained by stopping, for One or 
more periods, during the filling of a bag, the 
supply of material to the bag in order thus to 
give the entrapped air a chance to escape from 
the material. The material is not supplied con 
tinuously to the bag, but periodically, which of 
course causes a corresponding increase in the 
filling time, but as shown by experiments the 
degree of filling of the bag is increased So much 
that the saving in bag material Will be far in ex 
cess of the costs due to the increase in filling 
time. 
This delay, however, may be shortened some 

what by using the above inentioned known means 
for facilitating the removal of air from the ma 
terial filled into the bags. A good ventilation 
at the valve opening of the bag will shorten 
the period during which the supply has to be 
interrupted in order to let the air escape from the 
material in the bag. This increased ventilation 
may be attained partly by a powerful exhaust 
of air at the valve opening, and partly by the 
provision of ample openings for the air to es 
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Cape at the top end of the bag. The filling time 
may also be shortened by rapping on the out 
Side of the bag, during the supply of material 
as Well as during the periodical stops. 
In the drawings, in which a convenient and 

practical embodiment of the invention is illus 
trated, 

Figure 1 is a view in elevation of a non-rotary 
filling machine fitted with devices for the peri 
Odic cutting off of the Supply of material to the bag. 

Figures 2 and 3 are detail views on a larger 
Scale of Some parts of the mechanism shown 
in Figure 1, Figure 2 being a view in sectional 
eievation as seen from the right hand in Figure 
3, and Figure 3 being a view in elevation, as seen 
from the left hand in Figure 2. 

Figure 4 is a view similar to Figure 1, show 
ing a device constructed in accordance With the 
present invention and providing for the inter 
ruption of the filling operation twice, thus illus 
trating a mechanism wherein the filling operation 
may be interrupted a plurality of times. 
Figure 5 is a view similar to Figure 1, show 

ing a rotary type filling machine. 
The filling machine proper consists mainly of 

a filling tank f, which is carried by supports 2, 
and from the bottom of which the material is 
Supplied as a uniform stream, by way of a sta 
tionary discharge pipe 3' and a movable filling 
pipe 3' joined thereto, to the bag suspended 
on the last mentioned pipe. The connection be 
tween the two pieces of pipe is such as to per 
mit relative movement and may be of telescopic 
construction. 
By means of a skew joint 3' the filling pipe 

3' is divided into an upper and a lower part 
Supported each by One of two arms 5 and 8, re 
spectively, carried by the hanger 6 of the Weigh 
ing mechanism. The arm 8 is pivoted about a 
point 7 of the hanger 6 of the Weighing mecha 
nism, and during the filling of the bag the said 
arm is maintained in the position shown on the 
drawings by means of a latch lever 9, which is 
pivoted at a point 0 on the hanger 6, a stop 
9 of the latch 9 engaging an arm 8' extending 
from the arm 8. The free end of the lever 9 
is fitted with a guide roll 9'. 
The top end of the hanger 6 is Suspended from 

one end of a two-armed lever . , the other end 
of which on the other side of the tank f carries 
another hanger 2 which supports weights 3 
adapted to counterbalance the bag until such 
time as it has received the predetermined weight 
of material. The hangers 6 and 2 are guided by 
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2 
brackets 4 and 5, respectively, on the side of 
he tank f. These brackets serve also to limit the 
notion of the hangers, When the filled bag is re 
moved from the machine, the brackets being pro 
vided with stops 6' and '', facing downward 
and upward, respectively, and the hangers 6 and 
2 being fitted with corresponding stops 6' and 
i?' respectively. - 
The discharge pipe 3' for the tank constitutes 

a gate for the material and this gate is governed 
from the outside by means of a lever mechanism 
in Such a manner that the gate is held in open 
position when the lever mechanism is locked in 
a raised position, but is closed when the said: 
mechanism is released, which is effected auto 
natically by the hanger 6 moving downward in 
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consequence of the tilting of the balance beam . 
The mechanism Serving to effect this release is 
ShOWn in detail in Figures 2 and 3 from which it 
Will be Seen that the discharge pipe 3' is a flex 
ible tube and may be compressed between a mov 
able roller 40 and a fixed bracket. 45. The roller 
is carried by the Vertical arm of a bell crank 
lever 8', 43, 8', pivoted on a stud 44 on the tank 

, the horizontal arm 8' supporting a guide roll 
28, which is actuated by devices to be described. 
The locking and releasing mechanism for this 
lever may consist of a pawl device such as that 
to be described and adapted to maintain the 
lever in position, as long as the hanger 6 is in its 
upper position, but released in direct consequence 
of the downward motion of the hanger. 
A device of this sort, as shown in Figures 2 and 

3, may comprise a spring-controlled pawl 46 
mounted in the hollow arm 45 of the bell-crank 
lever 8', 43, 8' and engaging a groove 48 in a 
cylinder 49 suspended on the bracket 4. When 
the notch 5 of a latch 52 fixed on the hub 43 of 
the bell crank lever engages a trigger 50 extend 
ing from the cylinder. 49, the pawl 46 is compelled 
to remain in the groove 48 and thereby keep the 
bell-cranklever in a raised position, so that the 
tube 3' is not choked, but when a lug 53 on the 
hanger 6, in the downward movement of this 
latter, presses the latch 52 downward, so as to 
release the trigger 59, the pawl 46 is also released, 
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and the weight 4 on the arm 8' may cause the 
bell Crank to compress and close the tube 3’. A 
stop 54 is fixed to the hollow arm 45 of the bell 
crank lever to tilt the latch 52 together With 
the bell-crank lever, so that the trigger 50 by 
gravity may assume the position in which it is to 
be locked when the bell-crank lever is raised 
again. . . . 
The hanger 6 is fitted with a stud 2, on which 

rests a lever 22 carrying a weight 2 and a guide 
rOil 23, Which is actuated by a device to be de 
scribed. The lever is shown as pivoted at 24 on 
a bracket 25, secured to the tank . The mass of 
the Weight 2 should be adjusted so as to corre 
Spond to the Weight of the bag 4-when filled 
with cement mixed with air, for example, less 
than the intended full weight of the bag, at which 
Weight it is desired to stop temporarily the fur 
ther Supply of material to the bag in order that 
air may escape therefrom. - - 
The levers 9, 8' and 22, armed with the guide 

rolls 9', 2 and 23, are governed by a constantly 
rotating governing device shown at the left 
hand. Side of Figure 1. This device consists of a 
Vertical shaft 26 rotated in the direction indicat 
ed by the arrow 29, from a shaft 28 by means of 
gear wheels 27 and 2'. This shaft 26 supports, 
at three different levels, corresponding to the 
position of the levers 9, 8' and 22, three cam 

2,009,408 
discs attached to the shaft, viz., a cam disc 30 
corresponding to the lever 9, another cam disc 3 
corresponding to the lever 8', and a third cam 
disc 32 corresponding to the lever 22. The first 
disc 3 is fitted. With a can 39' directed upward, 
the Second disc S. With two or more spaced cans 
3 and 3' directed upward, and the third disc 
32 with a cam 32 of considerable length. 
The Operation of the described inechanism is 

as follows, it being assumed that in the position 
of the mechanism shown an empty bag has just 
been hung on to the filling tube 3’’: 
At this moment the cam 3: on the disc 3 f is 

just passing the guide roll 23 and will there 
fore rock the lever 8', 33, 8', permitting the 
discharge pipe 3' to be op3ined, the lever being 
maintained in this position by the locking de 
vices described. At the same time the drop of 
the can 32 of the disc 32 is passing below the 
guide roll 23 and permits the adjusted weight 
2 to exert its determined pressure on the hanger 
6. This extra load on the hanger causes the 
Weighing mechanism to come into equilibrium 
at the moment when the bag 3 is still lacking a 
certain part of the prescribed full weight of 
material, and when this occurs the lever 3, 
43, 8' Will be released and the filling tube 3' 
will be closed by the roller 48, so that the flow 
of material Will be interrupted. After the lapse 
of a period of time, during which no material 
is added to the bag, the high part of the cam 
32' Will pass below the guide roll 23, and the 
hanger S will be relieved of the lever weight 2 . 
During the period when no material is added 
to the bag the air in the bag has an opportunity 
to escape from the material filled into the bag, 
and When the period is ended the other cam 3 '' 
On the disc 3 will be situated below the guide 
roll 20 and will, therefore, once more rock the 
lever 8, 33, 8', whereby the discharge pipe 
3' will be opened again for further-filling of the 
bag. The pipe 3' will again be closed by the 
further downward Inoverinent of the hanger G 
When the bag has been fully filled to the pre 
scribed degree. When this has been accomplished 
the filled bag will be removed automatically by 
the action of the cam 33 on the disc 3 on the 
guide roll 9', whereby the latch lever 9 is lifted, 
releasing the Stop 8 and the arm 8 and permit 
ting the filling pipe 3' to Swing downward on 
the pivot and discharge the bag. 
In the foregoing description it is assumed that 

the stream of material filling the bag is inter 
rupted once during the filling of a bag, but 
there is nothing to prevent the mechansm from 
being arranged in Such a manner, by suitable 
arrangement of the cans on the discs that the 
flow of material can be interrupted more than 
once during the filling of the bag. For example, 
Figure 4 illustrates a filling nechanism. Wherein 
provision is made for the interruption of the 
filling operation twice. The reference characters 

0 

15 

20 

25 

30 

35 

40 

50 

60 

have been applied to this figure to correspond. 
With the reference characters which have been 
applied to Figure 1 and it will be seen that the 
disc 32 is formed With an additional cam 32' to 
engage the roller 23 and raise the weight 2: to 
take its pressure from the hanger S. Pressure 
is exerted by the weight when the roller 23 is dis 
engaged by the can 32 at the time the can 
3i on the disc 3 is engaging the guide roll 2G 
to rock the lever 8', 43 and 8' to permit the 
discharge pipe 3' to be opened. The lever is 
maintained in such position by the locking de 
vices 46, 49 and 58. The added load on the 
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hanger causes the weighing mechanism to come 
into equilibrium at a time when the bag 4 still 
lacks a certain part of the prescribed full weight 
of material. At Such time the lever 8', 43, 8'' 
will be released and the filling tube 3' will be 
closed by the roller 40 to interrupt the filling op 
eration. After the lapse of a predetermined time 
during which no material is introduced into the 
bag, the high part of cam 32' will pass below the 
guide roll 23 and the hanger 6 will be relieved 
of the lever weight 2 f. 
During the period when no material is added 

to the bag the air therein has an opportunity to 
escape. When the period of interruption is end 
ed, the other cam 3 '' on the disc 3 will be situ 
ated below the guide roll 20 and Will therefore 
Once more rock the lever 8', 43 and 8' where 
by the discharge pipe 3' Will be opened again for 
the further filling of the bag. After the lapse 
of a brief period of time the roll 23 is disen 
gaged by the can 32' and the pressure then 
exerted on the hanger S by the weight 2, to 
gether with the Weight of the material in the 
bag will overbalance the weights 3, when the 
bag 4 is still lacking a certain part of the pre 
scribed Weight of the material, so that the lever 
8', 43, 8' will be released and the filling tube 

3' will be closed by the roller 4.C. After the 
lapse of a further period of time, during which 
no material is added to the bag the high part 
of the cam 32' will pass below the guide roll 
23 and the hanger 6 will again be relieved of the 
ever Weight, 2. 
During the period. When no material is added 

to the bag, the air in the bag has an opportunity 
to escape from the material introduced into the 
bag and when this period is ended the other cam 
3’’’ on the disc 3 Will be situated below the 
guide roll 20. The lever 8', 43, 8' will thus once 
more be actuated, Opening the discharge pipe 
3' for a final filling operation. The pipe 3' will 
again be closed by the further downward move 
ment of the hanger 6 when the bag is fully filled 
to the prescribed degree. 

It will be understood that in the operation of 
such a mechanism as that just described in which 
provision is made for the interruption of the fill 
ing operation twice, the initial filling of the bag 
takes place when the roller 23 rests upon the disc 
32, the roller 40 being then held from the filling 
tube 3’. This initial filling will be continued 
until the weight of the material in the bag plus 
the Weight 2 f is Sufficient to pull down the hanger 
6 against the counterbalance weights 3. At this 

5 time the bag has not been completely filled and 
during the interruption of the filling the air may 
escape. To continue the filling of the bag after 
the escape of the air the cam 32' raises the roller 
23 and thereby takes from the hanger 6 the effect 
of the weight 2. As the roller 23 is thus lifted 
the can 3 f' of the disc 3 acts upon the roller 
20 and, through the lever 8', 43 and 8', re 
moves the roller 40 from the filling tube 3' and so 
permits the filling to be continued. This first 
supplemental filling then continues so long as the 
roller 23 is held in its elevated position by the 
high part 32', but when the cam 32 passes from 
below the roller 23 then the hanger 6 is subject to 
the action of the Weight of material then in the 
bag 4 plus the weight 2 and these combined 
weights will depress the hanger 6 and so cause 
the roller 40 to stop the flow of material through 
the tube 3'. It being assumed that in the opera 
tion of this mechanism the bag is not yet com 
pletely filled and that an opportunity should be 

3. 
afforded for the further escape of air fiom the 
bag, a further Supplemental flow of material 
should be permitted. To accomplish this the 
cam 32' then engages the roller 23 and lifts the 
Weight, 2 from the hanger 6. At this time the 
cam 3' of the disc 3 i engages the roller 20 
and through the lever 8', 43 and 8' moves the 
roller 40 from the filling tube 3' and permits, the 
flow of material to be resumed. This second Sup 
plemental flow will then continue until the weight 
Of the accumulated material in the bag 4 counter 
balances the Weights 3 and so again effects the 
interruption of the filling after which the now 
completely filled bag is discharged from the ma 
chine. 
Figure 5 illustrates a filling and weighing ma 

chine of the rotating type constructed in accord 
ance With the present invention. This machine 
Corresponds generally in function and during 
Operation to the machine shown and described 
in Figure 4. The discs 30, 31 and 32 on the sta 
tionary type of machine have been replaced by 
ringS bearing the same reference character and 
upon Which the correspondingly identified cams 
are formed. The rings are stationary while the 
machine rotates causing the rolls 9', 20 and 23 
to move along the rings to be actuated by the re 
Spective cams. In So far as the construction in 
Figure 5 is concerned, it will be seen that the rela 
tively stationary and rotating parts have been re 
Versed, illustrating the manner in which the pres 
ent invention can be applied to the weighing and 
filing mechanisms of the rotating type, as well 
aS to mechanisms of the non-rotary type. 

i claim as my invention: 
1. Apparatus for filling bags with pulverous 

material COImprising a source of supply, a filling 
pipe, a counterbalanced hanger by which the bag 
is Supported during the filling, means to prevent 
the flow of material through the filling pipe, 
means whereby the operation of said flow pre 
Venting means is initiated by the downward 
movement of the hanger as the weight of the bag 
increases, independent means acting, while the 
bag is Supported by the hanger, upon the first 
named means to permit the flow of material to 
be continued, and a Cam and operating connec 
tions whereby said independent means is actu 
ated. 

2. Appalatus for filling bags with pulverous 
material comprising a source of supply, a filling 
pipe, a counterbalanced hanger by which the bag 
is Supported during the filling, means to prevent 
the flow of material through the filling pipe, 
means whereby the operation of said flow pre 
Venting means is initiated by the downward move 
ment of the hanger as the weight of the bag in 
Creases, means to apply downward pressure to 
the hanger to cause downward movement there 
of When the bag is partly filled, and means in 
dependent of the hanger to relieve the hanger of 
the pressure of the last named means and permit 
the filling of the bag to be continued. 

3. Apparatus for filling bags with pulverous 
material comprising a source of supply, a filling 
pipe, a counterbalanced hanger by which the bag 
is Supported during the filling, means to prevent 
the flow of material through the filling pipe, 
means whereby the operation of the flow-pre 
venting means is initiated by the downward 
movement of the hanger as the weight of the bag 
increases, a Weighted lever bearing normally on 
the hanger to cause downward movement there 
of When the bag is partly filled, and a rotating 
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cam disc to cooperate with said lever and relieve 
the hanger of its Weight. 

4. Apparatus for filling bags with pulverous 
material comprising a source of Supply, a filling 
pipe, a counterbalanced hanger by which the bag 
is Supported during the filling, means comprising 
a weighted lever to prevent the flow of material 
through the filling pipe, and a cam and operat 
ing connections independent of the hanger and 
arranged to cooperate With Said means to permit 
the flow of material through the filling pipe. 

5. Apparatus for filling bags with pulverous 
material comprising a source of supply, a filling 
pipe, a counterbalanced hanger by which the bag 
is Supported during the filling, means to apply 
downward pressure to the hanger to cause down 
Ward movement thereof when the bag is partly 
filled, means to prevent the flow of material 
through the filling pipe, means to effect the dis 
charge of the bag when filled, and cam discs 
rotating together and cooperating with said sev 
eral means respectively. 

2,009,408 
6. A machine for filling bags with pulverous 

material, comprising a Source of Supply, a filling 
pipe through which the material is delivered from 
the Source of supply into the bag to be filled, 
a device to control the flow of material through 
the filling pipe, mechanism to control said device 
and tending normally to move the device to closed 
position, weighing mechanism, a vertically mov 
able Suspending rod connected to the weighing 
mechanism and Supporting the bag to be filled, 
means to retain said controlling mechanism in 
open position, means actuated by the movement 
of the Suspending rod to release the controlling 
mechanism and permit it to stop the flow, and 
means to reset the controlling mechanism to open 
position, such means including an arm of the con 
trolling mechanism and a can arranged to co 
act with Said arm to reset the mechanism to open 
position at a predetermined point in the opera 
tion of the machine. 
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