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CONTAINER'‘FILLING AND-MATERIAL:
i SETTLING MACHINE-;

Stanley R. Howard, Milton,, Mass, assxgnor to
Pneumatic Scale Corpora,tlon, Limited, Qulncy,»
Mass., a- corporatmn of Massa,chusetts '

Application:-April 24,1947, Serial No.-743,585.
(CL 226-—72)

9-Claims,

This. invention relates to. a packaging machine..
and.more particularly:to =z filling machine hav=.
ing.a.settling, device for.settling. the material be-.

ing, introduced into . the.. container- during, the
filling. operation. .

The- invention has.for. an object. to. prov1de 8.
novel and improved.packaging machine, and.par- .
ticularly a. container. filling  machine. having. a:.
mechanically: operated .high frequency. vibrating.

device..of .-novel.construction arranged .to. vibrate.

the. containers being filled during . the. filling op- ..

5

10,

eration:whereby : to, settle.-the -material . therein .

in-a:novel, efficient:and.superior.-mannex.-

A further object.of the. invention. is.to.provide.
a novel. and highly efficient.settling. device for.
compacting -the contents.of:.a.container,

‘With . this. general . object: in. view;: and such

others. as-may. hereinafter. appear, the-invention .
consists in.the container filling. machine,.in the.,
settling. device-and in. the-various structures; ar~.

rangements -and- combinations:of parts herein-.

after: described- and particularly.defined in the-

claims -at-the-end of - this specification..-

In the drawings-illustrating the.preferred-em-.

bodiment- of the invention, Fig. 1 is.a.perspective

view.of a:filling. machine comprising a.net-weighf.
weighing- machine. embodying.- the. present.. in-..
vention; Fig. 2 is.a. side -elevation of.the.novel.

material settling-device; Fig: 3.is:a. plan: view.of.

the-settling device; Fig. 4-is a-detail view in side--

elevation .showing. the parts:in.a-different .posi--

tion- of operation; and Fig: 5-is-.a cross sectional .

view-taken on-the line-5—5 of Fig, 3:
In general, the present invention contemplates.

a novel and:improved- vibratory-material -settling..
device-for -use with .a..container. filling machine.:
for;settling:the ‘material . during -the-progress..of ;
the-: filling; operation : whereby. a. predetermined.
load: or weight of the.material being. introduced..
into. the.container- in ifs:loose. and flowable con-..
dition.; may- be.compacted. and settled.so as:to.
provide a substantially filled container not:sub-..

jeet . to.-further: compacting. during . subsequent
handling: and: transportation, . it being. under-.
stood.. that. the . containers ;are .preferably of:a.

size- such: that . the. predefermined. load. would:;

overflow: the-container. unless:compacted: during;

the.filling. operation.  In.the preferred, embodi-.

ment . of . the: invention,. the. settling. device;in-.

cludes: a -continuously. vibrated: elongated bar.-
and, in practice; the confainer. is preferably. firm-..

ly held or clamped in tight engagement with the

vibratory member so.as-to move. in unison there-.

with. whereby. to..obtain the. full . effect .of the.

vibratory .movement.. Furthermore, clamping of-
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2
the container to the vibratory member eliminates.
the noise usually associated with a conventional
tapping or settling device which operates to shift,
the container back.and forth, and, also. m1n1mlz§s_'_v
likelihood. of breakage of, fragﬂe containers,. s
as. glass_confainers.

In accordance W1th the present invention, the .
v1bratory member. 1s supported by .a, plurahty of ‘

‘,effected mechamcally by,_ an _unb_alar;ged ‘rgtary_,

member also. supported by the straps and_ in -
a manner, such as to effect maximum lateral
vibration of_ the_.container clamped to. the .bar,.
while.the same is supported on, the ﬁlhng ma-.,

chine conveyer. durlng the ﬁlhng operatmn

Referring .now.to the drawings, the present in-
vention .is herem dllustrated as embodred in an_
automatic weighing machine, 1ndlcated general- .
ly.at. 10, 0of the_type. prov1ded with a plurahty\_,
of load forming mechanisms 12. arranged to re-
lease.their respective loads.through funnels (4, =
16 into containers 18 supported on a_conveyer 20 '
beneath, the funnels 16. In the operation of such
a - weighing machine, prov151on is made for ad~
vancing a. plurality,of ‘containers into operat1vet
position beneath the. funnels 16 in timed rela-
tion_ to_.the operation of the weighing machine,
and . upon _receiving,. thelr _respective..loads, . the .
filled. containers are.released while another set
of containers.is advanced into.operative.position :
to be filled, Reference is made. to the United,
States. patent to S; R. Howard, No. 2,204,134
dated June 11, 1940; for a, complete , disclosure
of.the details of ;construction and mode of opera~-.
tion.of such an automatic. net, weight weighing,
machine,

In accordance with the present invention, the
containers. 18 which are advanced into operative,
position. to_be_filled and brought to_rest beneath.
the filling, funnels 16 are arranged to be, en-
gaged by. a vibratory. unit, indicated generally at
22, which includes.an elongated bar 24 arranged
to engage one side of the containers disposed.
on the conveyer.20. As herein shown, the vibra-
tory unit 22 is_supported from the. underside of
the conveyer supporting rails 26, 28 by a plurality
of “herizontally - extended relatively thin flexible .
straps.: 30_ preferably. of_spring me ] _such as.
Swedish steel, and a plurality of similar vertically
extended straps 32 The flexible. straps 30 are
connected at.one end.to a. ‘bracket. 34, whlch is .
adjustably. secured to the. ralls 28, 28 by, bolts 36
extended through a. member 38 reaching. across.
the upper. edges of: the rails. As illustrated in_
Fig, 2; the straps 30.are supported in spaced rela--
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tion by a spacing block 40 secured to the under-
side of the bracket 38 by tolts 42. The outward-
ly extended ends of the straps 30 are secured to
and arranged to support an elongated solid bar
44 from which the vertically extended straps
32 are supported. As herein shown, the bar 44
is provided with upwardly extended blocks 46
which may be welded or otherwise secured there-
to, and, the straps 32 are secured at their lower

ends in spaced relation to the blocks 46 by

through bolts 43. The upper ends. of .the straps

[543
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4 ¥

will form a part of and be driven from the filling
machine. A spring i06 connected between the
arm (04 and an angle bar 108 is provided to hold
the cam roll 102 against the cam 98. Thus, in
the operation of the machine, the flexibly
mounted members 82 are rocked into yielding
engagement with the containers, from the posi-~
tion shown in Fig. 4 to the position shown in Fig.
2, to urge and hold the containers in operative
engagement with the vibratory bar 24 for a pre-

- -determined time in each cycle of operation of

32 are connected to opposite sides of an elongated ‘

hollow bar 50 by bolts 52. The hollow bar 50
is arranged to support the vibratory bar 24.and

as shown in Figs. 2 and 3, the bar 24 is carried

by a bracket 54 which is provided with a plurahty
of slotted arms 56 adjustably secured to the hol-
low bar 50 by bolts 58.

Referring now to Figs. 2; 3 and 5, provismn is
made. for mechanically effecting-high frequency

brackets 84 are grooved to receive the bar and
are connected thereto by. bolts 86 which extend
through cooperating grooved members 68 fitted
over the opposite side. of the bar.
may be continuously rotated in any. usual or
preferred manner such as by a motor 78 con-
nected to the shaft by a belt 72 which runs over
pulleys 14, 76,.the latter being fast on the shaft

60.. In order to produce a wobbly movement of

the shaft,.two pairs of semi-circular discs 18, 80
are provided, one pair being mounted at each end

The shaft 60

the filling machine and preferably during the

time the materlal is being introduced into the
. contamers ’

Prov_sion is made -for positively holding the
container out of engagement with the continu-

““ously vibrating bar 24 during the time the filled

20
vibration of the vibratery unit through mechani- .
cal conmections from an operating -and rotating
shaft 80 mounted in roller bearings 62 provided
in brackets 84 secured to the hollow bar 58. The.
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of the shaft. One disc 78 of each pair is keyed .

to the shaft, the other being adjustable with re-
lation thereto. With this construction, the un-
balanced rotation of the shaft effects.a vibratory
‘movement which by virtue of the flexible strap
mounting of the vibratory unit 22 is transmitted
to the vibratory bar 24.

PFrom the description thus far, it w111 e ob-

served that the. vibratory bar 24 is continuously .

vibrated so that when the containers being filled
are urged thereagainst vibration of the con-
tainers and settling of the material may be ef-

fected. As illustrated in Fig. 2, provision is made.

for urging the containers into engagement with
the vibratory bar 24, and as herein shown, .2
plurality -of individual flexibly mounted mem-
bers 82 are arranged to be rocked into engage-
ment with the opposite sides of the containers.

The cooperating engagement of the bar 24 and.

the members 82 with the containers effect grip-
ping of the latter thercbetween so as to effect
a lateral shaking of the containers supported on
the conveyor 28. As herein shown, each member

82 is carried in a grooved plate 84 which is sup-.

ported by a relatively .thin flexible strap 86. se-
cured at its upper end to a laterally adjustable
block 88 connected to an arm 98 fast on g rocker
shaft 92,

‘The rocker shaft 92 is Joulnalled in beanng

members 84 which may be supported by angle.
bars 96 attached to the machine frame. As here-

in shown, provision is made for. rocking the
‘flexibly mounted member 82 into engagement
‘with the containers to urge them against the
continuously vibrating bar 24 in timed relation
to. the operation of the filling machine, and as
illustrated in Fig. 2, this is accomplished by a
cam 98 fast on.a cam shaft 100, and a cooperating

roller (02 carried by an arm {94 fast on the rocker .

shaft 92. The cam shaft {00 may and preferably
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. containers are being delivered out of the machine

and a new set of containers is being advanced into
operative position to be filled. As illustrated in
Fig. 1, in practice the containers are guided be-
tween relatively narrow rails {10, 12, the for=
ward rail 110 being discontinued for the space
occupied by the vibratory bar 26. In its stead
a laterally movable elongated rail {4 is prov1ded
which is arranged to be moved into engagement
with the containers to hold them away from the
effective range of the vibratory bar 24 during
the container moving cycle of operation and, to-
be retracted during the filling cycle of operation
to permit the containers to be urged into engage-
ment with the bar 24 during this time. As herein
shown, the rail {t4 is supported on blocks (16"
carried by pins {18 slidably mounted in‘exten-
sions 120 from the side rails 26, 28. Each pin-
{48 is urged to present the rail 114 into engage-
ment with the containers during the container
moving cycle by a spring 22 mterposed between
an extension 120 and a colla,r {24 fixed on the
pin (18, as shown in Fig. 4, the containers at
this time being guided between the rail 14 and
the rear rail 112. The hub of the supporting
block 1i6 may be extended fto engage an exten-
sion 120 and serve as a limiting stop.

Provision is made for moving the rail |14 out-
wardly during the filling cyecle of operation and’
as herein shown the pins {18 are extended and
arranged to be engaged by screws (26 carried

by arms 128 fast on the rocker shaft 92. Thus,

in operation, when the rocker shaft 92 is operated
to urge the meimbers 82 into engagement with the
containers, the arms 128 are rocked to effect
movement of the rail {14 away from the con-
tainers to permit the latter to be moved into

= engagement with the vibratory bar 24, as above

deseribed. Conversely, when the shaft 82 is
rocked to remove the members 82 from engage-
ment with the containers, the rail |14 is per-
mitted to move the containers away from the
bar 24 so that the containers are free from vi-
bration during the container moving cycle of
operation.

From the above description it will be observed
that the present mechanically operated vibratory
unit is effective to shake the containers laterally
by a high frequency vibration while the con-
tainers are supported on the conveyer during the
filling operation whereby to gradually and pro-
gressively settle the material as it is being intro-
duced to the end that a predetermined volume
of material being deposited into the containers
in its loose and flowable state is reduced or com-.
pacted to substantially fill the container thus
producing a filled container, the contents of which
are not liable to be further compacted during
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handling and transportation. Tt will be under-
staod. that the size of the container is:such-that
it the predetermined volume of material were
introduced therein: in.its loose and flowable con-~
dition, without. settling, the material would over-
filk the container. Thus; the present invention
permits. the use-of. a.container which is substan-
tially filled by the compacted material andc: elimi-
nates the neecessity of ‘employing a larger .con-
tainer in whieh the:leose material would be-sub-
sequently compacted by handling and during
transportation to present a-partly filled container
tothe consumer.

Tt. wilk also be: observed that in. the preferred
and illustrated embodiment of the invention, the

vibratory unit.2Z is supported by two. pairs of

spaeed apart-and horizontally extended thin flexi-
ble straps 30 -disposed at the ends of the elon-
gated vibratory unit; and by two pairs of similar

vertically extended straps 32 also. disposed at the ¢

ends of the unit and preferably beyond the hori-
zontally extended sfraps, the straps being ar-
ranged in parallel relation: so that-their free-ends
nrove in a parallel path to thus convert the unpal-
anced rotary forces info- substantially straight
line: movement. It will be further observed that
theentire weight of ‘the vibratory unit 22 is:sup-
ported from the frame: by the horizontal spring
metak straps 30 extending from the underside of
the: gonveyer frame and attached at their free
ends to a. relatively heavy weighted bar 44, and,
thevertical straps 32 extending from the weighted
bar are attached at their free ends to a relatively
light weight hollow bar 56 As a result of this
canstruction, the vertical vibrgtory compounents
are substantially entirely absorbed or dampedout
by the heavy mass on the horizontally extending
straps 39, the vertical components of the unkal-
anced rotary forces being dissipated by the accel-
eration of the moving structure in accordance
with the principle that for a given acceleration
the distance traveled is inversely proportional to
the mass. As a further resulf, the reacting forces
transmitted to the fixed ends of the horizontal
straps 35 are greatly reduced so as to minimize
vibration of ‘the supporting framework and con-
sequently protecting the sensitive weighing mech-
anism, supported by the frame, from the effects
of the vibration. Thus, in operation, a magimum
horizontal or lateral movement of the vibratory
bar 24 and shaking of the container is effected
by the unbalanced rotation of the shaft 5% trans-
mitted to the vibratory bar 24 through the move-
ment of the upper or free ends of the vertical
supporting straps 32.
one pair of the substantially semi-circular dises
18, ‘80 is disposed at -each extreme end of the
rotary shaft 60, one of the discs of each pair
being adjustable with relation to the other where-
by the discs may he adjusted o produce most
efficient results. In practice the discs 80 of each
pair are preferably adjusted with relation to the
fixed discs 18 in the same relative angular posi-
tion so that one pair will be substantially in align-

ment with the other, thus -providing a substan- &3

$ially equal unbalanced effect at hoth ends. The
frequency of the vibrations depends upon the
number of revolutions of the shaft 60 and the
extent of the vibratory movement may be varied
by adjustment of the rotary discs.
different materials may require different fre-
quencies of vibration, and this may be accom-
plished in the illustrated structure by changing
the rotary speed of the continuously rotating un-
balanced member and by changing the adjust-

As illustrated in Fig. 3,

In practice, -
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ment: of the discs 80-to vary the intensity of force
and to-compensate:for the change in rotary speed
in- accordance with -the principle. that the cen-
trifugal force varies as the square of the rotary
speed. Im the illustrated embodiment of the.
invention, for example; a. frequency of between.
1750 and 1900 vibrations per minute may be
maintained and the extent of lateral vibration:
may be varied between s and Y% ef an inch.
In practice the vibratory bar 24 and also the
cooperating flexibly mounted members 82 may
and preferably will be made of rubber or other
yvieldable and sound abscrbent material in order
that the containers will not be marked or other-
wise injured and 'in order to reduce noise to a
minimum.

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 packaging machine, in combination,.
container filling means for simultaneously fill~
ing a plurality of containers, a conveyer for sup-
porting: and advancing a line of containers into
and out of operative position to be filled, means:
for vibrating the containers during the filling op-
eration to effect settling of the material as it is
deposited therein, said vibrating means.compris-
ing an elongated continuously operated vibra-
tory bar arranged.to engage one side of the con-
tainers being filled, means for supporting said

5. bar including a flexible mounting, an unbalanced

rotary member carried by said flexible mounting
for imparting high frequency vibration. to said
bar, a plurality of cooperating flexibly mounted
members engageable with the opposite sides of
the container for firmly clamping the same to
said bar whereby to effect shaking of the con-
tainers in unison therewith, and means operating
in timed relation to the operation of the flling
means for ‘moving said cooperating flexibly
mounted members into and out of clamping en-
gagement with the containers.

2. In a packaging machine, in combination,
container filling means for simultaneously fill-
ing a’ plurality of containers, a conveyer for sup-
porting and advancing a line of containers into
and out of operative position to be filled, means
for vibrating the containers during the filling op-
eration to effect settling of the material as it is
deposited therein, said vibrating means compris-
ing an elongated continuously operated vibra-
tory bar arranged to engage one side of the con-
tainers being filled, means for supporting -said
bar ‘including 'a flexible mounting, an unbal-
anced rotary member carried by said flexible
mounting for imparting high frequency vibra-
tion to said bar, a plurality of cooperating flexibly
mounted members engageable with the opposite
sides- of the container for firmly clamping the
same to ‘said bar whereby to effect shaking of
the containers in unison therewith, and means
operating -in timed relation to the operation of
the filling means for moving said cooperating
flexibly mounted members into and out of clamp-
ing engagement with the containers, and a mov-
able -guide rail operative to maintain the line of
containers out of the effective range of said con-
tinuously operating vibratory bar during the
container moving cycle of operation.

3. In a packaging machine, in combination,
means for supporting the container, means for
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settling the contents of a container comprising
a vibratory member engageable with the con-
tainer, flexible means for supporting said vibra-
tory member comprising & pair of spaced hori-
zontally extended and relatively thin parallel
straps fixedly supported at one end, and a pair
of similar vertically extended straps connected
at one end to the free ends of said horizontally
extended straps, said vibratory member being
connected to the free ends of said vertically ex-
tended straps, and & cooperating resiliently
mounted member also engageable with the con-
tainer during the settling operation.

4, In a packaging machine, in combination,
means for supporting the container, means for
settling the contents of a container comprising a
vibratory member engageable with the container,
flexible means for supporting said vibratory mem-
ber comprising a pair of spaced horizontally ex-
tended and relatively thin parallel straps fixedly
supported at one end, and 2 pair of similar verti-
cally extended straps connected at one end to the

free ends of said horizontally extended straps,-

gaid vibratory member being connected to the
free ends of said vertically extended straps, and
means for firmly clamping the container to said
vibratory member whereby to effect shaking of
- the container in unison therewith.

5. In a packaging machine, in combination,
means for supporting the container, means for
settling the contents of a container comprising a
vibratory member engageable with said container,
means for imparting vibration to said member
including an unbalanced rotary member opera-
tively connected thereto,
means for said vibratory member comprising a
pair of spaced horizontally extended and rela-
tively thin parallel straps fixedly supported at one
end, a pair of similar vertically extended straps

connected at one end to the free ends of said-

horizontally extended straps, said vibratory mem-
ber being connected to the free ends of said verti-
cally extended straps, and means for firmly
clamping the container to said vibratory mem-
ber whereby to effect shaking of the container
in unison with said vibratory member.

6. In a packaging machine, in combination,
means for supporting the container, means for
settling the contents of a container comprising

a vibratory member engageable with said con- ;

tainer, means for imparting vibration to said
member including an unbalanced rotary mem-
ber operatively connected thereto, flexible sup-
porting means for said vibratory member com-
prising a pair of spaced horizontally extended
. and relatively thin parallel straps fixedly sup-
ported at one end, a pair of similar vertically
extended straps connected at one end to the free
“ends of said horizontally extended straps, said
vibratory member being connected to the free
ends of said vertically extended straps, and
means for firmly clamping the container to said
vibratory member whereby to effect shaking of
the container in unison with said vibratory mem-
ber, and means for reducing to a minimum the
vertical components of said unbalariced rotary
force comprising a weighted member connected
to the free ends of said horizontally extended
straps whereby substantially all .of said unbal-
anced rotary force is converted into horizontal
rectilinear vibratory movement.

flexible supporting 3
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8
7. In g packaging machine, in combination,
filling mechanism, container supporting means
for supporting a container while being filled, a
vibratory unit for settling the contents of a con-

. tainer during the filling operation comprising a

vibratory bar engageable with the container, an
unbalanced rotary member carried by said bar,
and means for converting the rotary force im-
parted by said unbalanced rotary member into
rectilinear motion comprising a flexible mount-
ing for said unit including a pair of spaced hori-
zontally extended and relatively thin parallel
straps fixedly supported at one end, a pair of
similar vertically extended straps connected at
their lower ends to the free ends of said horizon-
tally extended straps, the free ends of said ver-
tically extended straps being connected to said
vibratory unit, and a weighted member also car-
ried by the free ends of said horizontally con-
nected straps whereby to effectively dampen the
vertical components of said unbalanced rotary
force and to provide a maximum horizontal rec-
tilinear movement to said vibratory bar.

8. In a packaging machine, in combination,;
container filling means, means for supporting a
container in operative position to be filled, and
means for vibrating the container during the
filling operation to effect settling of the material
as it is deposited therein comprising a vibratory
member engageable with the container, means
for supporting said vibratory member including
spaced vertically disposed thin flexible metal sup-
porting members and g flexible mounting there~
for, means for vibrating the vibratory member
in a substantially horizontal plane, and cooperat-
ing means for firmly clamping the container to
said vibratory member whereby to effect shaking
of the container in unison with said vibratory
means while supported on said supporting means.

9. In a packaging machine, in combination,
container filling means, means for supporting a
container in operative position to be filled, and
means for vibrating the container during the
filling operation to effect settling of the material
as it is deposited therein comprising a vibratory
member engageable with the container, means
for supporting said vibratory member including
spaced vertically disposed thin flexible metal sup-
porting members and a flexible mounting there-
for, an unbalanced rotary member supported by
said flexible mounting for imparting high fre-
quency vibration to said vibratory member, and
a cooperating flexibly mounted member engage-
able with the container for firmly clamping the
same to said vibratory member whereby to effect
shaking of the container in unison therewith.

STANLEY R. HOWARD.
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