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My invention relates to filling containers in
general and more particularly to the provision
of filling machines for various types of containers
wherein rapidity of operation coupled with ac-
curacy of fill is desirable,

While it is not limited thereto I shall describe
my invention in an exemplary embodiment for
the filling of relatively shallow cans with mate-
rial such as shoe polish, it being understood,
however, that the embodiment is exemplary only
and that the principles of the invention can be
adapted to the filling of substantially any kind
of container irrespective of considerations of di-
mensions and materia].

It is an object of the invention to provide an
apparatus of simple construction and operation
which is inexpensive to construct and in which
%he handling of the containers is greatly sim-
plified.

It is a primary object of my invention to pro-
vide a construction and mode of operation in
which the time required to introduce a given in-
crement of material into a container to be filled
is rendered wholly independent of the rotary
speed of moving parts of the machine and in
which the same machine can readily be adapted
to varying times required for the introduction of
filling material whether the variations be due to
the nature of the &lling material or to the ca-
pacities of the individual containers.

It is an ohject of my invention to provide a
mechanism in which the containers move at all
times in a straight line and are not required to
be transferred from one moving mechanism to
another in the machine itself.

It is an object of my invention to provide a
‘mechanism wherein provision is made for the
introduction of measured increments of filling
‘material into receptacles or reservoirs and the
«discharge therefrom into containers, in which
the rates of introduction and discharge not only
may differ widely from each other but are mu-
$ually independent.

It is an object of my invention to provide a
mechanism having the advantages set forth
above in which no movement of the containers
being filled is required otherwise than movement
in a straight line, and in which container move-
ments toward and away from filling orifices in
directions other than the direction of general
movement of the containers are eliminated. .

It is also an object of my invention to provide
means in connection with mechanism having the
functions and advantages described which will
prevent loss of material and fouling of the meeh-

<

10

15

30

40

50

55

2

anism if the machine fails to position the con-
talners properly with respect to filling devices
hereinafter to be described.

These and other objects of my invention which
will be set forth hereinafter or will be apparent
to one skilled in the art upon reading these speci-
fications, I accomplish by that construction and
arrangement of parts and in that mode of opera-
tion of which I shall now describe an exemplary
emhbodiment. Reference is made to the accom-
panying drawings wherein:

Figure 1 is a partial plan view of my exemplary
mechanism with certain parts broken either to
brevent undue elongation of the figure or to show
interior construction.

Figure 2 is a transverse vertical sectional view
of the apparatus taken along the section line
22 of Figure 1.

Figure 3 is a partial vertical section taken
along the section line 3—2 of Figure 1.

Figure 4 is a transverse sectional view taken
through a reservoir and its supports along the
section line 4—4. of Figure 3.

Figure 5 is a partial plan view of a reservoir
and carriage with attendant apparatus.

I have illustrated a machine having a base |
upon which near one end there is mounted g ver-
tical shaft 5. A sleeve 6 is splined to this shaft;
and the height of the sleeve may be adjusted by
3 hand wheel T having interior threads engaging
threads on the upper end of the shaft. A pair
of head members 8 and 9 are mounted on the
sleeve and held together by flanges at the ends
of the sleeve. The head member 8 is splined to
the sleeve as at 10 so as to rotate therewith. The
shaft § is driven by a suitable prime mover and
motion fransmitting connections (not shown) ;
and the head member 9 is held against rotation
by an arm i affixed thereto and engaging a post
or standard {2 on the base I.

A port or chamber {3 in Figure 1 is formed in
the head member 9 and is open through the
lower surface thereof. This port is connected by
a conduit 14 to a source of supply of filling ma-
terial for the machine. The source (not illus-
trated) may comprise a tank adapted to supply
the filling material under gravity, or a pump;
but in any event, the filling material will be sup-
plied to the port in the head 9 under constant
pressure. ‘

The head member 8 is, in the embodiment
shown, provided with downwardly curved radially
positioned tubular arms 5 terminating down-
wardly in hollow nozzles {6. Passageways IT are
formed in the head 8 in communication with the.
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hollow arms {5 and opening upwardly through
the top surface of the head member 8 at radial
distances from the axis of the shaft § which are
the same as the radial distance of the port i3
from the same axis.

Tt will now be evident that as the head g is
rotated with respect to the stationary head 9,
the several radial arms (5 will be brought suc-
cessively into communication with the port 13 so
that if filling material under constant pressure
is supplied to the head 8 through the conduit {4
equal measured inerements of the filling ma-
terial will be discharged through the spouts i
during a portion of the travel of the radial arms.
The quantity so discharged will dépend upon the
viscosity of the filling material, the pressure
under which it is supplied, and the circumferen-
ial extent of the port 13 which determines the
length of time it will remain in connection with
any one of the radial arms. The dimensions of
the port i3 may thus be changed o vary the time
of connection and hence the liquid measure-
ment of the filling material increments; and as
will be evident froim the ensuing description, the
radial arms 15 can be arranged to remain in
communication with the port {3 for as much as
5 full half of their path of circular ¢ravel, in
which event two or more of the radial arms
may be in communication with the port at any
given time. Under coniditions of constant pres-
sure, however, equal increments of the filling
material will be discharged from the nozzles so
long as the nozzles present equal resistances to
the flow of the filling mateérial. Moreover, a
plurality of the ports 13 may be arranged in the
stationary head 9 and connected by conduits to
the same or to different sources of supply of the
same or different filling materials. Features
such as those hereinabove deseribed have hither-
to been known in filling machines and do not
require furtlier elaboration here.

Tn my machine I fix to the shaft 5 a sprocket
i8. An endless chain elemient 20 engages this
sprocket and a spaced sprocket or sheave 21 suit-
ably journaled on the base | and driven or not,
as desired. The endless chain element 20 thus
forms & chain conveyor having two parallel elon-~
gated opposite flights at its sides and circular
flights at its ends; and the length of the elon-
gated parallel flights may be made of any value
dependent upon the spacing of the axes of the
sprockets or sheaves 18 and 21. Adjustment in
this regard may be had by rotatively mounting
the sheave 2t adjustably on the table or base |
so that it miay be moved toward or away from
the sprocket 18, and by appropriately lengthen-
ing or shortening fhe endless ¢hain eléement 20.

At appropriate intervals I mount upon the
chain 20 carriage elements 22 for reservoirs here-
inafter described. Trackways 23 are preferably
provided on the table for these carriages. The
infervals between carriages on the chain are
chosen §6 that end portions of reservoir elenients
on the carriages will lie beneath the spouts 16 in
the circular fligsht of the conveyor about the
sprocket 19, as-will he clear from Figure 1.

The carriages have upstanding ears or brackets
24, 25 upon which reservoir elements 26 are tilg~
ably mounted as by means of trunnions 27 in
Figure 4. The reservoir elements are elongated
hollow bodies 28 closed at their ends but having
adjacent one end an opening 29 through which
filling msterial can be introduced into them and
adjacent their other erid an opening 38 from
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which the filling material may be discharged. On
the trunnions the reservoir elements 28 are tilt-
able from the position illustrated in Figure 2 to
the position illustrated in Figure 3. The first
mentioned position is one in which the end having
the filling opening 29 is inclined downwardly so
that when the reservoir elements come beneath
the spouts 1§ increments of filling material may
pe introduced into them and will remain therein
as shown at 31 in Pigure 2. Since the reservoirs
are pivoted near their centers of gravity when
empty, the introduction of the filling material
into them will tend to maintain the position
shown in Figure 2. If, however, the reservoir
elements are tilted to the position shown in Fig-
ure 3, the filling material contained in them will
flow to their opposite ends and will issue by grav-
ity from the openings 30.

The machine, therefore, is provided with means
for positioning containers to receive the filling
material issuing from the openings 0. To this
end a conveyor 32 for cans or other containers
33 to be filled is arranged along one lateral edge
of the base or table i. This conveyor may be
a belt conveyor with its upper flight suitably sub-
ported or it may comprise slat-like elements 32¢
affixed in juxtaposition on chain elements 34 and
35 riding upon or in trackways on a base or sup-
port 36 held at a suitable Height by brackets 37
on the table {. Side guides may be provided as
at 38 and 39. It will be understood that the
conveyor returns over sprockets at its ends, one
or both of which will be driven in timed relation-
ship to the drive of the shaft 5.

The relationship may be such that the linear
speed of travel of the conveyor is the same as
that of the carriage elements 22 in the adjacent,
elongated, straight flight of the chain element 20.
It is possible, however, to have the conveyor 32
moving at a higher speed than the reservoirs and
carriages 22 providing a projection 22¢ overlying
the conveyor is fastened to each of the reservoirs
or carriages to serve as a stop for the container
being filled from the reservoir on each such car-
riage. A common drive for the chain 20 and the
conveyor 32 is in this evént unnecessary; and the
conveyor may be made as long as may be re-
quired, for example, for cooling purposes.

i next provide means for positioning the cans
or other container eleinents 33 on the conveyor 32
in such a way that they can be brought to under-
lie the ends of the reservoir elements 28. The
cans or other containers will be placed on the
conveyor either manually or by some preceding
apparatus such as a container cléaning machine;
and they will ordinarily lie closely adjacent as at
33¢ in Figure 1, or at irregular intervals. The
positioning of the containers on the conveyor 32
is readily accomplished through the use of a
driven star wheel element &6, in Figure 1, having
arms which engage the containeérs individually,
and which moves at such a rate that a container
will be either accurately or substantially posi-
tioned under the outer end of each of the reser-
voirs, depending upon the speed relationship of
the conveyors and whether or not the stops 22a
are used. When released by the star wheel, the
cans or other containers retain their positions
on the conveyor 32 since there are no forces tend-
ing to displace them, if the conveéyor and cars
riages are driven at the same linear speeds, or are
held opposite each carriage by the arms 22a.

* The reservoirs may be operated by purely me=
chanical means. Thus, in Figure 1, I have in~
dicated at 41 a rod or sweeD, supported as at 42
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by a post on the table 1, and so shaped as to tilt
the inner or receiving ends of the reservoirs 28
downwardly so as to bring them to that relation-
ship to the filling spouts 16 which is illustrated in
Figure 2. Adjacent the right hand elongated
flight of the chain element 20 in Figure 1 T may
provide another rod, a portion of which is illus-
trated in dotted lines at 43 which is similarly
shaped and which is positioned to tilt the res-
ervoirs to the discharging position illustrated in
Figure 3 as soon as a container element is posi-
tioned with respect to a reservoir so as to receive
its contents. Other rods such as that illustrated
at 44, supported as at 45, may be provided to
maintain the discharging position of the res-
ervoirs; and beyond the conveyor 32 an elongated
trough element 45 may be provided following the
path of the outer ends of the reservoir element
and serving to catch and retain or delivéer to a
suitable receptacle or conduit any filling material
which may drip from the discharge orifices of the
Teservoirs. ' o

" It is an advantage of my construction that the
flight of the chain element 20 in which the res-
servoirs are juxtaposed to containers to receive
their contents and are tilted to discharging posi-
tion may be made as long as desired to insure a
complete discharge of the contents from the res-
ervoirs and into the respective containers. The
rate of discharge will be affected by the viscosity
of the filling material, the size of the orifice 20,
and, of course, by the quantity of filling material
introduced as hereinabove described into each
reservoir. The discharge of the filling material,
will, however, be under the inflience of gravity,
and therefore is likely to be much slower than the
pressure injection of the measured increments of
filling materials into the reservoirs as they pass
around the sprocket 19, The time required for
the discharge of the filling material from the res-
ervoirs may thus be rendered entirely independ-
ent of the reservoir filling time, which solves a
hitherto troublesome problem in filling machines
in general. Thus, in my machine, containers to
be filled may be sent through it at a rate as rapid
as that which may be attained in introducing
measured increments of filling material into the
respective reservoirs, and thus the productive ca-
pacity of the machine may often be very greatly
increased. It is frequently necessary for various
reasens to introduce filling material rather slow-
ly into containers, as, for example, in instances
where foaming is to be expected, or where the
mouths of containers are relatively small. While

I have illustrated the containers as shallow cans ;

33, it will ke understood that my machine is ef-
fective in filling all types of containers, and fur-
ther that while I have simply illustrated dis-
charge orifices 30 at the outer ends of the res-
ervoir elements 28, the reservoir elements may be
provided with any form of nozzle structure known
in the art and appropriate for the introduction
of filling material into any specific type of con-
tainer, even including the so-called “shaker top”
tyve of bottle. In the particular exemplary em-
bodiment the shoe polish is handled in a warmed
and hence liquid condition, and remains liquid
in the reservoirs 28, although it is capable of con-
gealing later in the cans 33 to a pasty consistency.
With other materials foaming is minimized by the
comparatively slow rate of introduction of the
filling material into the containers: but it is an
advantage of my apparatus that a slow rate of
introduction of the filling material into the ulti-

10

15

20

25

30

40

60

65

75

6

mate containers does not in any way affect the
filling capacity of the machine.

Tnasmuch as devices for moving and position-
ing containers are subject to cceasional failure, it
has been found desirable in filling mechanisms
to provide factors of safety such as a means to
prevent the discharge of filling material if 3 con-
tainer is hot in position to receive it so as to avoid
fouling of the machine parts, Tt is quite possi-
ble to accomplish this on a machine having the
tilting reservoirs hereinabove described. By way
of example, instead of having the reservoirs tilted
by a common operating rod such as the rod 43,
the tilting of each reservoir may be made respon-
sive to the presence of a container to receive its
contents. One way of accomplishing this is
shown in Pigures 1, 3 and 5 wherein a solenoid
operating means 45 is connected between each
carriage and the reservoir mounted on trunnions
thereon in such a way that when the solenoid
is energized, it will operate to tilt the reservoir
from the receiving to the discharging position.
A pair of contactors 46 and 47 mosi clearly shown
in Figure 5, is mounted on each carriage; and
the contactors are arranged to engage bus bars
48 and 49 mounted on an insulative basé 50 (Fig-
ure 1). The bus bars need not be greatly elon-
gated and are required to be only of such a length,
in the light of the linear speed of travel of the
carriages, as will permit energization of each
solenoid and the tilting of its reservoir. Power is
to be supplied to each solenocid through the bus
bars and contactors, as will be readily under-
stood; but in the circuit by ‘which this power is
supplied I Iocate a switch 51 operated by an arm
52 lying in the path of the containers on the
conveyor 32 so that as each container passes a
given point it will produce actuation of the sole-
noid for the tilting of the appropriate reservoir.
The arm 52 is preferably located to be moved
by a container as the container is finally posi-
tioned on the conveyor by the star wheel 49, but
at a time when the star wheel is still in contact
with the container so that any displacing force

5 exerted on the container by the arm will be over-

come by the power of the star wheel, It has been
explained above how the reservoirs when tilted
in either direction tend to retain their positions
gravitationally. Hence when a solenoid has tilted
its reservoir to the discharging position, it will
remain in discharging relationship to its con-
tainer, and prolonged energization of the sclenoid
is thus not required.

Nor need the solenoids be employed to return
the reservoirs from the discharging to the re-
ceiving positions since this may be accomplished
by means acting on all reservoirs. Thus in Fig~
ure 1, I have shown g rod means 52 suitably sup-
ported as at 53 which will serve to tilt any reser-
voirs which have been in discharging position
sufficiently to enable their outer ends to ride
above the trough 45. The rod 44 will not only
maintain the discharging position of the reser-
voirs but will also serve to tilt into discharging
Dosition any reservoir which has remained in the
opposite position by reason of the failure -of the
star wheel to positicn a container on the con-
veyor 32 to receive the contents of the reservoir.
The contents of such a previously unemptied

‘reservoir will therefore be discharged into the

trough 45; and this will prevent overfilling when
that reservoir again comes under a filling spout
on the filling head. The rod 41, as before, tilts all
reservoirs back into the receiving position.
Modifications may be made in my invention
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without departing from the spirit of it. Having
thus described my invention in an exemplary
embodiment, what I claim as new and desire to
secure by Letters Patent is:

1. In a filling machine, spaced sheaves and a
substantially horizontal conveyor element passing
over said sheaves so as to provide spaced, sub-
stantially straight-line flights, a straight-line
conveyor for containers juxtaposed to one of said
flights, carriages mounted at intervals on the first
mentioned conveycr and moved thereby, position-
ing means for positioning containers with respect
to the second mentioned conveyor in such a way
that a container lies opposite a carriage, and
reservoir means on the carriages for receiving
and introducing into the containers opposite
them measured increments of filling material,
and filling means moving in timed relation to
said reservoir means for delivering metered quan-
tities of filling material to said reservoir means
for subsequent introduction into said containers.

2. The structure claimed in claim 1 wherein
the reservoirs are pivotally mounted on the car-
riages and are tiltable from a receiving to a dis-
charging position, and means adjacent the juxta-
posed flight portions of the first and second men-
tioned conveyors for tilting the said reservoirs.

3. The structure claimed in claim 1 wherein the
reserveirs are pivotally mounted on the carriages
and are tiltable from a receiving to a discharging
position, and means adjacent the juxtaposed
flight portions of the first and second mentioned
conveyors for tilting the said reservoirs, in com-

bination with means for returning the reservoirs
to receiving position at another part of the first
mentioned conveyor.

4. The structure claimed in claim 3 in whieh
the means for introducing filling material into
said reservoirs comprises a rotary filling head
with a plurality of spouts, said head being associ-
ated with one of said sheaves.

5. The structure claimed in claim 3 in which
the means for introducing filling material into
said reservoirs comprises a rotary filling head
with a plurality of spouts, said head being asso-
ciated with one of said sheaves, said head ar-
ranged to deliver through said spouts measured
inerements of filling material under pressure at
a rate independent of the rate of delivery of said
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filling material by said reservoirs to said con-
tainers.

6. The structure claimed in claim 5 including
a means following the juxtaposed flights of the
first and second mentioned conveyors acting to
retain a discharging position of the reservoirs,
and a trough positioned to receive drippage from
said reservoirs,

7. The structure claimed in claim 6 wherein
said reservoirs are elongated, tubular bodies
closed at the ends, having at one end a filling
opening and at the other end a discharge open-
ing, and so pivoted as to be capable of gravita-
tionally maintaining both the receiving and the
discharging positions.

8. The structure claimed in claim 7 in which
the means for tilting the reservoirs from receiv-
ing to discharging position is a means actuated
in accordance with the positioning of a con-
tainer for each such reservoir on the second men-
tioned conveyor.

9. The structure claimed in claim 7 in which
the means for tilting the reservoirs from receiv-
ing to discharging position is 2 means actuated
in accordance with the positioning of a container
for .each such reservoir on the second men-
tioned conveyor, and comprises an electric sole-
noid on the carriage, circuit means for deliver-
ing power to the solenoid and a switch in the
gaid circuit means arranged to be actuated by
a container,

1¢. The structure claimed in claim 9 in which
the means for positioning the containers on the
second mentioned conveyor is a star wheel and
in which the operating means for said switch
is arranged to be contacted by a container while
the said container is still in contact with the
star wheel.

EDWARD F. ROWEKAMP.
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