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- 5 Claims.
- This invention relates to packaging machines
and in particular to machines designed to pack
tablets or wafer-like articles, such as lozenges,
uniformly in containers designed to contam 2,
group of the articles.

In the packaging of iozenges, as an example, it
has been usual up to the present time to employ

a number of packers to dispose the wrapped loz-

enges in packages and this necessarily requires
quite a number of packagers at a substantial cost
while the amount packed is less than might ordi-
narily be desirable and possible when using a
machine smh as produced under the present in-
vention. It is therefore an object of the present
invention to provide a packaging machine which
is particularly designed for small articles such as

lozenges and which will provide for the uniform-

packing of such small articles at a substantial
rate of speed

A further object of the invention is to pr omdn
a, machine of this kind which will require a mini-
muin number of persons to operate it and, will
produce a quiantity of packaged articles, in excess
cf that possible with four times as many persons
packing manually =

A further object of the invention is to provide
a, machine of this kind which will package
wrapped and unwrapped articles and in which
both wrapped and unwrapped articles will be
packed uniformly in all respects. -

A still further object of this invention is to pro-

vide 3 machine of this character which is not

complicated in general consiruction and which
may bhe operated and coﬂtrolled under 211 condi-
tions in a practical manner. |

With these and other objecis in view the in-

vention, in broader phases, comprises & packag-
ing machine including a means of assembling ar-
ticles in predetermined uniform groups and suc-
tion means for transierring one or more groups
into a container. -
- The invention will be clearly understood by
_1_eferen_ﬂe_ to the following detailed specification
taken in conjunction with the accompanying
drawings. | .

Referrmg to the drawings:

Fig. 1 is a side e]evatmﬂ of the packaging ma-
chine according to the present invention,

Pig. 2 is an end elevation of the machine.

Fig,. 3 is'a section taken substantially along the
line 3—323 of Fig. 2 and showing lower portlons of
the machme in tow plan view.

Fig. 4 is an enlarged top plan detail, partly in
section of the article transferring mechanism
and the feeding mechanism for the packages tc
‘receive the lozenges..

(Cl, 214—1)

_2'

Pig.' 5 is a sectional detail of the means for

- agitating the agitating tabie.
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Figs., 6 and 7 and 8 are enlar ged sectional de-

tails showing in step by step relation the manner
in which the lozenges are received from the agi-
tating table and grouped for packaging.
- PFig. 9 is a fragmentary detail plan of the
crouping mechanism for grouping and transfer-
ring groups of lozengses in uniform arrangement
for transfer to the packages.

Fig. 10 is an enlarged sectional detail taken on
_the line 18—1{8 of Fig. 9.

Fig. 11 is an enlarged perspective detail of the
cam arm associated with the grouping mecha-
nism in the grouping of the lozenges for pack-
aging. |

Big, 12 is g side elevation of the cam for oner-

- ating the grouping mechanism generally illys-
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trated in Fig. 9.

Fig. 13 is an enlarged side elevation partly in
section of the transferring mechanism for 1ift-
ing groups of lozenges and elevating them and
transferring them to the location of the boxes.

Fig. 13a is a sectional detail on line (2a—1i3a
of Fig. 13.

Fig. 14 is an enlarged sectional detail of the
Pox or package feeding mechanism.

Fig. 15 is a plan detail of the mechanism for
clutehing the main shaft in driving engagement
with the box or feeding mechanism.

Fig. 15a 1s a side eievational detail of the cam
for operating the clutch shown in Fig. 15.

Fig. 15b is a sectional view on line §§6—1i8D
of Fig. 15.

Fig., 16 1s an enlarged: aetail of the clutching
mechanism shown in Pig. 16,

Fig. 17 1s an end clevational detail of the dog
mechanisim and slide for moving the package
ifeeding belts intermittently. |

Fig. 18 is an enlarged plan view of the valve
mechanism employed in conjunction with the
suction head.

Fig, 19 is a schematic plan view of the syction
valve and ifs connectionn with the suction heads
and the vacuum pump.

Fig. 20 is a sectional detail of the valve mech-
anism shown in Fig. 19 and illustrating its gen-
eral connection with the suction pump. |

Fig. 21 is a transverse section taken thmugh
the suction head to illustrate Ehe sucvion pas-
sages.

Fig. 22 i1s an enlarged detail of a suction cup

as employed in the suction head.

‘Fig. 23 is an enlarged perspective detail of the
channels in the vibrating table and in the feed
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chute for transferring the articles from the one
to the ofner.

Fig., 24 is a schematic perspective illustration
showing the timing circuit for operating thie suc-
vion head in oth directions. S

EReferring to the drawings:

A indicates the machine as a whole which em-
ploys a suitable framework including the up-
rights {8, upper and lower cress members i1 and
[2 and a super sitructure £3. A suitable operai-
ing motor B is mounted on a platform (4 carried
by the lower cross members ii and by means
of the gear reduction unit i3 effects the operation
of the necessary parts requiring predetermined
movement. In this respect, by means of a suitable
sprocket 16, operated from the gear reduction
unit {5, and the connecting chain {7 the main
drive shaft i3 is rotated. This latter then trans-
mits the necessary motions to g number of other
parts of the apparatus.

The super structure 13 carries suitable hopper
19 which is formed with a discharge opening 20
controlled by a swingable gate valve 21. This
latter valve is operated intermittently by means
of a pivotally connected link 22 operated by suit-
able eccentric 23 which is carried on a crank
portion of the cross shaftv 24 (see Fig, 3). Two
links 22 are provided to operate the elongated
gate valve 21, each link being disposed on opposite
sides of the machine and operated by each of
the eccentric connections 23 as shown in Fig, 3.
Below the hopper IS is disposed the agitating
table 25 which is connected withh a transverse
shaft 2¢, mounted ketween parallel spaced apart
transverse vars 27 carried by the super structure
is. In this respect reference is directed to Fig. b
wherein it will be noted that the agitating vable
5 is carried by the brackets 2ia which are suit-
ably connected such as by pins 28 with the col-
lars 28 mounted on the shaft Z2v. Intermediate
the ends of this shaft a fitting 36 1s secured
having the sloped face 31 which is designed to
e engaged by the cam 2, the latier being car-

ried on the shaft §3 which carries a pulley 34

(Fig. 1) and is operated by means of the belt 35
and by pulley 38 carried on the drive shaft 18.

Rotation of the cam $2 will cause the shaft
26 (o slide sideways to the extent of the move-
ment of the cam member which, will slide over
the sloped surface 3! and then disengage from
the fitting 38 whereupon the shaft 26 is caused
to return to normal position by means of the
coll spring 37 and the cushioning coil spring 38.
This intermittent displacement of the agitating
table 25 thus causes a sideways agitation of loz-
enges daeposited thereon froin the hopper 19.

The table 25 is sloped as shown in Fig. 2 and
15 mounted by means of a swivel or ball type
connection $8 from a raised bracket structure
6 mmounted on the lower frame work. The table
1s flanged at its sides as indicated at 41 and is
cpen at 1ts lower end for the discharge of the loz-
eriges.  The lozenges are transferred from the
agitaling tabkle 2§ to the discharge chute 4ig
which has the discharge channels 42 in a number
corresponding t¢ the number of rows of lozenges
it is desired fo dispose in uniform arrangement
for packaging in suitable containers.
present illustration two separate series of three
cnannels 1s disciosed.

The discharge chute 4{a is connected with the
table 26 by the freely projecting ends 43 of the
side walls of the channels 42, the frame of the

In the
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chute being slotted as at 44 to permit an inter- -
engagement between table 25 and chute 81a while 75 is likewise lowered thus dropping the gate 52

ETTLE N -_

the channels 42 are flared or widened at this
point as indicated at 4% in order to guide the
lozenges into the channels 82. These lozenges
finally pass through the channels 42 one ahead
of the other by reason of the width of the chan-
nels.

At the points where the chute &ia curves or
otherwise changes direction as at 4¢ (Fig. 2) the

channels are covered by a suitable cover plate
thus to permit their transition to the inclined

base portion 471 of the chute, down which they
slide by gravity to be received on the bed 48.
In the present instance it will be clear that each
series of three channels will therefore dispose
three rows of lozenges at two spaced apart points
on the bed 48, (Fig. 9). As they slide on to the
bed 48 the stop pins 49 projecting from the upper
surface of a control lever 8 move up to traverse
a plurality of slots 5{ formed in the bed 48 to
stop the downward movement of the lozenges
on the chute #4ia. The upward movement of
the pins 48 is timed to permit the passage of
three lines of four lozenges to be deposited on
the bed, the outermost of each line being disposed
directly adjacent to a vertically slidable gate
valve 52 which is carried on the frame work of
the bed.

The bed 48 is defined into a receiving area X
and a transferring area Y, the former being
defined by the side walls 53 projecting upwardly
from the bed and the gave 52, the latter area
being disposed between the gate 52, the end wall
54 and side walls, to be referred to later. The
gabe 52 is caused to drop by gravity and operates
in the vertically disposed slide 55.

Normally when the lozenges have been received
in the receiving area X of the bed, the gate %2
is held in its uppermost position by means of
a holding plate %3¢ which 1s connected to and
moves with the outermost end of the lever 50.
The lever 50 is swingably mounted as at 56 on
the sliding frame 51 disposed below the bed 48
and is designed to be slid from the point shown
in Fig. 6 to the point shown in Fig. 7 by means of
the link 58 pivotally connected to the angularly
projecting arm 59 of this lever and eccentrically
connected as at 60 to the disc 61. It is obvious
therefore that upon rotation of the disc 61, sliding
movement of the lever will take place. Moreover
the transverse bar 62 mounted on lever 58 and
in turn carrying the necessary number of pro-
jecting pins 49, in this case four as shown in
Fig, 9, will be caused to move with lever 50. It
will be clear also that upon movement of the
lever 5§ from the position shown in Pig. 6 {o the
position shown in Fig. 7 the series of lozenges dis-
posed in advance of the pins 49 will be shifted
from receiving section X of bed 48 to the trans-
ferring section Y.

The disc 81 is rotated by shaff 62¢ (Fig. 3) which
is driven by the meshing bevel gears 65 and 66,
the latter being carried by the drive shaft {8 and
the former carried on the shaft 62¢. Thus disc 61
is rotated in timed relation with other mecha-
nisms of the machine and for every rotation of
aisc bl the lever 5§ is reciprocated once. More-
over when this lever has been reciprocated to the
position shown in Fig. 7 and the disc 61 continues
to rotate lever %0 will swing about its pivotal
mounting &6 as shown in Pig. 8 fthus to withdraw
the pins 49 from engagement with the last of the
series of lozenges which they pushed from the
receiving section X to the fransferring section Y.
PFurthermore the holding plate 55a¢ of lever 50
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together with its.attached series of pins 63: which
will: be disposed between the spaces of the adja-

cent rows of lozenges and in a substantially cor- -

responding position to the.normal. vertical posi-
tion of the pins. 49 at the end of the transferring
movement. of lever. 50.. The gate. carrying.these
pins 63 forms. a stop. to. prevent the gravity-fed
lozenges from. going beyond the receiring- sta,-
tion X.

As the disc 6 continues fto rotate and. the

‘upper end of slot 64a engages pin 64b which ex-

tends: between the sides of the carriage 51, the
downward swinging movement of lever %8 will
stop and the continued movement of the link 58
with the rotating disc 6f will return the carriage
51 and lever 50 to.its original position. As the
pivot: point. '‘60. on the disc 61 moves past. dead
center, as shown in Fig. 6, the inclined lever will
be returned to its. norrnal horizontal position
wherein the pinhs 49 are again projected between
the lozenges disposed in the receiving section X
and those which are dlsposed on the inclined
chute 47, Thisis clear merely from coneld:erst.lo.n
of Big, 6

It Wlll he clear of course thst as the meohlne
employs two, chutes discharging onto the receiv-
ing bed 48, the parts described in conjunection
with Figs, 6 to 8 above are duplicated. This will
be apparent from a consideration of Fig: 9 illus-
trating the receiving bed in top plan view, and
aiso from a consideration of Figs. 3 and 4.

Each time that lozenges are delivered to the
transierring section Y of the hed 48, they are sub-
jected to a compacting operation to assure that
the grouped lozenges are arranged in an aresa of
exact dimensions, such as to correspond with. the
area of boxes into which they are packed, and
when they are. so arranged they are transferred

by a transferring mechanism from receiving sec-

tion Y to a point of discharge and disposed in the
boxes. The transferring is effected by means of

opposed suct1on heads C, reference to which will
be had herernefter and these suction heads are

swung back and forth. between two opposed polnts
during. the trensferrrng operations by means of a
vertical shaft Cl.

In or der to compeot the lozenges within the
defined area, as for instance, to take up any spac-
ing that rnlght be oeused by loose wrapplng and
also to assure that the group of lozenges in each
transferring section Y are disposed in a flat ple,ne
suitable . compectmg means is prowded In this
instance each transferring section is provided with
the movable side and end walls 63¢ and 54 in addi-

tion: to the stetlonery side wall 64 (F1g 13) and

the gate 52 which, in its. lowered position, forms a
stationary end wall. The S1de wall 63a and end
wall 94 are movable inwardly to effect the slrght
compactrng operation desired, while the ststmn-
ary side wall 64 is provided with a hinged flap 65
which is of an area and shape to.correspond with
the area of the transferrrng section Y when the
side wall B3a and end wall 54 are moved inwardly.

In sequence of operation, after a group of loz-
enges has been projected. 1nto the trs,nsferrmfr
section Y, the hlnged cover ﬂeps 65 are ceused to
swing down to engage and compress the top por -
tion of the lozenges. This s effected in any suit-

able msnner the present illustration, as shown 70 with :the flaps: 69, raise -them just immediately

in Fig. 13, 1noorporst1ng the. prvotslly connected
link members 66 and 67, the former being pivoted

to the cover flaps 65 and the latter being fixedly
secured . to the pulleys 68 which are oscillated,
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wardly. projecting pin 16 (Fig. 6)...

6

suction_heads C such.as by .the cables 68a oper-
ated by the spool portion 68b of sleeve 62b keyed

to shaft Ci, upon the partial rotation of shaft Cl

Consequently, as the suction heads C swing with
a. group.of lozenges. previously received in the
transferring section Y, and the next group is. pro-
jected into the transferring section Y, the cover
flaps. 69 are. initially caused to swing to the low-
ered dotted line position shown in Fig. 13, thus fo

effect a slight, compressing of the lozenges with

vertically downwardly directed pressure. Sub-
stantially . simultaneous with this operation, the
side. wall G3a and the end. wall %4 of each trans-

- ferring section Y are caused to move inwardly to

compress. the group. of lozenges into the required
accuraie area so that they will be firmly grouped,
in slight bearing contact with one another. . This
movement. of the. walls. 63a¢ and 54 is ef.ected by

- means of a toggle mechanism which includes the

links. 69 and 70: pivotally connected to. the oper-
ating .slide .11 which, is pivotally connected fo
fitting 12 carrying the vertical arm 13.. The ver-
tical.arm. 13.is. designed to be engaged by the cam
i4 carried: on the shaft 24, the cam 74 being de-

signed..to exert. pressure. on the arm 13 during

part of its rotation so.as to press the operating
slide Tl against.the compression of the coil spring
19 which: is. anchored at one. end. of the slide. 11
and at the other end is anchored to. the down-
The links 69
and .10 pivoted at their inner end to the slide 11
are pivoted at their outer ends.to the links 11 and

18, the links being. commonly pivoted together and

such. common pivot point being also the common

point of pivotal connection: with the links.69 and

10:(see. Fig. 9).... The opposite ends of the links 17
and 78 are.pivotally connected with. the down-

- wardly projecting fingers 79 and 80 connected re-

- spectively with the movable side walls 63a. and
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durrng the rotary. tra.nsferrmg operatlon of the 75

movaple:end.walls 54. - . The fingers 19 and 80 pro-
ject, upwardly through. the- guide slots 81 and 82

in the bed 48 to connect with the walls 63a.and. 54.
Normally, when. the cam.presses the arm 13 in-

war (:llyr to press the shde T egelnst the pressure |

......

the llnk connectrons descrlbed eﬁeoted between
the slide 11 and the walls: 63o and 54 of trans-
fer1 ing sectlon Y thet these walls Wlll be held in
therr outermost pos1tron shown in F1g 9. How-

ever When the cam 14 releases its pressure on arm

13, the sllde 'H in followmg the cam surfeoe
Wlll be moved towards the. 1ower psrt of the cam
by the oorl spring- 15 Therefore llnks 69 and
10. wﬂl be pulled wrth consequent pull on, the links
11 end 18 causing. the walls 63a and 54 to be

| ulled to thelr 1nnermost pos1t1on to COmpress
the group of lozenges in trensferrmg section Y

held below the downwardly eompressing flaps. 65
The groups of lozenges therefore are resdy for-'
transfer to. the polnt of drsoharge when lifted by
the suctlon heads Wthh are: then roteted

‘When. the shaft C1 rotates ina reverse direction
to return the suctmn heads C from pomt of dis-

charge, to a,.point. dlsposed over the trensferrlng
seotlons Y to engage. and remove the -group -of

lezenges contslned therern 1t wrll ‘be. spparent

that such return rotation. of shaft C! will, through

the 1nstrumente11ty referred to in conneotlon

before: downwerd movement of the suction heads,
Wl‘nle the cam. 14, at the. spproprrste moment will

LR F

of lozenges cen be removed from the trensferrmg

seotron Y, for the1r transfer to the boxes
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Before dealing specifically with the construc-
tion and operation of the suction heads and the
transferring operatvion which they entail, reier-
ence to the feeding and disposition of the boxes
would appear to be desirable. The boxes and
their positioning can best be appreciated by reif-
erence to Figs. 1, 3, 4 and 5. Referring first of all
to Fig. 1, the opposed transverse shafts 83 and 84
are mounted on the framework 10 in any suitable
manner and are designed to carry pairs of spaced
apart pulleys 85 and 89 respectively. These pul-
leys, as wiil be noted from Figs. 3 and 4 are spaced

10

apart on their shafts a distance sufficient freely

to accommodate therebetween the area of the re-
ceiving sections X and transferring sections Y of
the bed 48. The pairs of pulleys 85 and 86 carry
the conveyor belts 87 and 88 which are designed
in their travel to pass by on each side of the trans-
ferring sections Y (see Fig. 3).

A suitable form of conveyor is more particu-
larly illustrated in Fig. 14 carrying the spaced
transverse ribs 89. These are spaced apart a suit-
able distance to accommodate therebetween the
boxes D which are designed to receive groups of
lozenges {rom the transferring section Y and are

15

20
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of an area which substantially corresponds to the

area of transferring section Y when the movable
side and end walls 63a and %4 are moved to their
compressing positions,

The conveyor belts 87T and 88 are designed to
be moved intermitiently to stop at stations on
outside of each transferring sections Y of bed 48
for sufficient length of time to permit the transfer
of two groups of lozenges from each of the trans-
ferring sections Y to and into these boxes. This
is accomplished by means of mechanism previ-
ously described and concerning links 69, 70, 11
and 18 and the walls 63a and 54, the latter being
pulled to their innermost position to compress the
group of lozenges in transferring section Y held
below the downwardly depressing flap 65 whereby
the groups of lozenges are ready for transfer to
the poin{ of discharge when lifted by the suction
heads which are then rotated; thus to provide a
completely filled box carrying two groups of
lozenges, one on top of the other.

Movement of the conveyors is eifected from the

~drive shaft 18 by means of the eccentrics 90 and

their strap connections 91 with the arms 92 (see
fig. 14). The arms 92 are designed to pivotally
connect with lugs 93 downwardly projecting from
the slide blocks 94 (see Fig. 17), which slide in the
parallel spaced apart guideways 99. The blocks
94 carry the pivotal angle fingers or dogs 96 which
are spring pressed upwardly by a relatively weak
- spring 97, the upper ends of the fingers 96 ter-
minating just below the under surface of the
conveyors 87 and 88, which latter are provided
with the transverse strap members or other suit-
able projections 98 disposed directly below the
ribs 89 and are designed %o be engaged by the
fingers 96. It will be apparent fherefore that
with each complete revolution of the eccentrics 93
the blocks 94 will be moved to the dotted line po-
sition (Fig. 14) and therefore the conveyor belts
will be moved a corresponding distance which in
fact corresponds substantially with the length of
each box.

The eccentrics 390 are caused to operate inter-
mittently by employing the clutch 90a (Fig. 15)
which when engaged places these eccenfrics in
driving relation with the drive shaft 8. 'The
clutch 90a is engaged by means of the swingable
arm 900 on its stop shaft 80¢c which is operated by
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the bevel driving gear 90d carried on the drive
shaft 18 and designed to mesh with the bevel
gear 90e. 'Therefore, intermittent movement of
the conveyors is provided to advance them a dis-
tance of the length of one box for each revolu-
tion of eccentrics 80. Moreover, when this ad-
vance has been made and the slide blocks 94 re-
turned to starting position again, the bevelled top
93 of the fingers 96 will brush past the straps or
projections 98 while the conveyor remains sta-
tionary. .

The conveyor belt arrangement is such that a
box will be stopped on the outside of each of the
transierring sections Y and at a point located be-
tween these sections as shown in Fig, 4, so that
the containers stopped in this position are lo-
cated fo coincide with the terminal point of the

‘suction heads in their transferring movement

from the transferring section Y during a 90 degree
rotation of shaft C1,

The suction heads C are formed with a plurali-
ty of suction cups 80, which project from their
lower faces and are provided in number corre-
sponding to the number of lozenges it is desired
to pack in one layer in a box and arranged in
suitable arrangement to coincide with the dispo-
sition of each lozenge one to the other in any
one layer in a box. In the present case, there-
fore, having regard to the grouped lozenges shown
in Fig. 4, there will he twelve suction cups (G6.
These are designec to communicate in suitable
manner with the suction chamber (81 of the
suction heads C which in turn are connected by
the conauit 102 with a suitable source of suction
intermittently applied, as will be referred to in
more detail hereinafter. It is sufficient to point
out at this stage that when suction is intermift-
tently applied in timed relation to the movement
and disposition of the suction heads, said suc-
tion cups may be engaged with a group of loz-
enges in transferring section Y, caused to adhere
to the cups when suction is applied, and may
therefore be lifted from transferring section Y
and transferred to their ultimsate location where
they are released upon release of the suction.

The suction heads are carried on the opposed
arms 103 which are angularly offset as at 104
(see Flg. 4) the arms being so arranged that the
suction heads may be disposed accurately over
the transferring sections Y, whereas upon rota-
tion in a clockwise direction through 90 degrees
to their extremity of movement in this direction,
they will be accurately disposed over the waiting
containers D stopped at the outer sides of the
transferring sections Y on the conveyor bhelts
81 and 83. Obviously, therefore, g transfer of
iozenges from transferring sections Y to boxes D
can be readily made and, moreover, by timing
the oscillation of the vertical shaft Ci, the suction
heads may be moved from transferring sections
Y to the waiting boxes D twice while these boxes
are held in the said stationary position. Conse-
quently, a box may be filled with two superim-
posed layers of lozenges.

The vertical shaft C! is slidably supported on
the framework, being slidably carried in sleeve
62b which is keyed thereto, carried by suitable
bearing and is designed not only for an oscillating
rotational motion, but also for a vertical motion.
This is effected in a suitable manner and in the
present illustration, accomplished by way of op-
posed cooperating solenoids, although other in-
strumentalities might be used. Assuming that
the suction heads C are disposed, as shown in
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Fig. 4
of the bed 48, the end of shaft C! engaged by
the vertically moving core {85 of the solenoid {085
will permit the shaft C! to move downwardiy
upon shutting off the current fed to the solenoid.
Accordingly, solenocid core (85 is caused to slide
downwardly and shaft C! accordingly will move
downwardly to engage ifs suction cups 1868 with

the lozenges disposed in the receiving sections Y.

Suction being applied to the suction cups through
the suction system, (to be described later), cur-
rent is again supplied to the solenoid {06 and
the consequent upward movement of the core {05
will therefore raise shaft Ci,
energizing solenoid {87, which is designed to func-
tion in a push-pull manner, and the core {87a
of which is connected pivotally to arm (68 of
sleeve 62a (Fig. 3), the movement of the core of
this solenoid to the full length of its stroke will
cause the shaft C! to be swung in a cleckwise di-
rection and to terminate its movement when the
suction ‘heads C are disposed directly over the
waiting boxes D on the conveyors 87 and 83, By
shutting off the current to solenoid 107 at this

point and also shutting off the current to sole-
noid {06 at this point, the shaft Cl will be caused

to slide downwardly to dispose the sucvion heads
C partially within the waiting boxes D and the
relegse of suction will therefore release the groups
of lozenges in the boxes. Thus, upon energiza-
tion of the solerioid 106, the shaft Cl is raised
and then, upon lmmediate energization of sole-
noid {87, it is caused to pull the core back fto
original position and return the suction heads
to their position over the transferring sections
Y for a repeat of this operation.

The solenoids 186 and (07T are operated in timed
relation with the other mechanism and effected
by mieans of the shaft 109 (Fig. 2), operated from
the reduction unit 15 and cerrymg the sprocket

116 designed, by chain connection, to drive the:

Sprocket 11 carried on the solenoid timing shaft
112, This latter shaft is shown schematically in
Pig. 24, from which it will be noted that it car-

ries the discs {13 and {14, of suitable insulating

material as well as the collector rings t15 and { (6.

The ‘disc 143 is designhed for the control of
solenoid 1086, and includes the opposed segments
11T and 118 extending over 4 substantial arc of
the periphery of the disc {13 which, is engaged by
the brush 119. The latter is cohnected by the lead

Consequently, upon

t, directly over the transferring sections Y -
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120 with one terminal of the coil of solencid 16§

and designed to move the core 85 which, in the
present illustration, is of the pérmsasnent magnet
type. The other terminal of the coil is corihected
by the lead {21 which connects with the input
terminal 122 of the solenoid circuits. The other

input terminal 123 of the c¢ircuits is connected

by the lead 124 with brush 125 making contact
with the collector ring |16 which, is connected
by the lead 126 with the segments 11T and (18
of the disc (3. As g result, therefore, during the
period -of confact of the brush 119 and either

segments 117 or 118, the coil in solenoid {06 will

be energized thus to cause the core 105 to move
upwardly from the "solenoid casing. This will
effect the raising of the shaft Ct for alternate
periods -of eorrespendlng duration and the seg-
ments are of such length, having regard to the
speed of rotation of the shaft (12 that the. shaft
Cl. Wlll be held in the re1sed p0s1t10n by solenmd
{06 durmg each rotational movement of shaft
62 to and from the tra,nsferrmg section Y, of
bed 48, and the posxtwn of the waiting centem-
ers D.
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Dise 114 is provided with the opposed segments
127 and 128 which occupy but a small arc of the
periphery of disec ({4 and therefore function
momenterlly to effect the rotatlonel movements
of shaft Cl, during the time it is raised by the
selenmd 106. In this connection the segments
I27 and 128 are connected by the leads 129 and
130 respectively with the collector ring {15 and
lead 126. Furthermore the segments 27 and
128 -are engaged by a suitable brush 121 con-
nected by the lead 132 with the stationary coil
I33 of selenmd {07. The other terminal of the
stationary coil being connected by the lead 134
with the 'brush (35 which also engages the
periphery of disc (14, Moreover the movable
coil 136 of solenoid 167 is connected by the leads
£38 and 139 with the 1nput terminals 122 and 123
of the solenoid circuits. As a result of this, the

- movable eoil is always maintained energized dur-

ing operation of the machine and the direction of
the current in the stationary coil 133 is reversed
in timed relation so as to produce a push pull
effect. In this connection it will be understood
that when the brush 131 contacts with the seg-

ment 127, current will flow from the input termi-

nal 122 through the lead 140 to brush {141 of the
collector ring 115 and it will pass to the segment
12T by the lead {29 through the brush i3{ and
via lead 132 through the stationary coil 133 and
return by way of lead {34 to the brush 135 which
at that instant will be engaged with the segmient
128 so that through the leads 130 and (2§, col-
lector ring 116 and lead 124, the current flows
to the input terminal 123. This will cause the
repulsion of the core of solenoid 107 and there-
fore will cause rotary movement of the shaft C1
to move the suction heads C from their position

over the receiving sections Y to their position

over the wailting boxes D. However, when the
disc {14 rotates to position the segment 128 in
contact with brush 131, and segment {27 in con-
tact with brush 35, current will flow from the
input terminal 122 via lead (48, brush {41, col-

lector ring 115 and the lead 129 to segment 127
and through the brush 135, lead {34, coil 133
and then by way of lead 132 to the brush {31 and

from segment {128 via leads {30 and 126, col-
lector ring 1i6 and lead 124 to the input ter-
mingl 123. This therefore reverses the flow of
current through the coil 123 and consequently
will cause a retraction of the core of solenoid
{07. As a result therefore the shaft C! is ro-
tated so that the suction heads C are returned
from their p051t10n over the waiting boxes D to
their position over the receiving sections Y of
the bed 48.

When suction heads C are disposed in either

of these extreme positions due to the operation of
solenoid 107, the brush ({2 momentarily dis-
engages from either of the segments {17 or (18
as thie case may be, thus stopping the flow of cur-
rent to solenoid 106 as the brush passes over the
insulated part of the periphery of disc 113.
Theréfore, the solenoid core 105 naturally drops,
to lower shaft Cl and the suction heads C, either
into transferring sections Y of hed 48 or the two
opposed - waiting boxes D, as the case may bhe.
Consequently, the shaft C! is controlled in timed
relation both in its vertical movement and ro-
tary movement

It is obvious of course thet the coil {36 mey be

replaced by a permanent magnet thus dispensing

with leads {38 and 1389. Likewise as an alterna-
tive connection to the solenoid 1017, the leads 134,
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(32 and the leads {38, 139 may connect to 00115
136 and 133 respectively.

Suction is applied to the suction heads C by
means of the suction pump E. This is shown
diagrammatically in Fig. 19 connected by flexible
air line 142 with the valve {43 which is mounted
on the upper end of shaft C! and connected
through the conduits {44 and 145, with the suc-
tion heads C. As shown in Fig. 20, the pump E
includes a piston 146 which is reciprocated by the
piston rod 147 eccentrically connected to the disc
148 which, is rotated from the shaft 189 by means
of the chain connected sprockets (49 and 150,
the latter being keyed on the stub shaft i5f which
carries the disc 148 (see Fig. 2).

The piston (46 is provided with a port 153 con-
trolled by a flap valve 154 so that, on the inward
motion, any air therewithin passes out through
port 183, while on the return or outward motion,
partial vacuum is created and applied through
the air line 142, This connects with the passage
195, in the valve {43, which in turn communi-
cates directly with the fitting 156 to which the
conduits 144 and 145 are connected so that, dur-
ing the suction stroke of pump E, a partial
vacuum is imposed within the chamber (01 of
the suction head C. The operation of the pump
is timed by the gear ratio employed so as to pro-
vide g suction stroke during the period that the
suction heads enter the transferring section Y,
of bed 48, and then rise, swing and drop in their
movement from transferring section Y to the
waiting boxes D.

The valve E employs a passage (5T which

houses the piston 158 which is normally out-
wardly pressed by a coil spring i59. One end
of this spring engages the piston and the other
engages the base member (60 which is subject
to adjustment within the passage §57. Conse-
quently, since the passage i85 intersects passage
5T the partial vacuum created within the pas-
sage 1971 will draw the piston {58 inwardly to an
extent determined by the pressure of the coil
spring (39. This will have the effect of swinging
inwardly the lever arm (81 pivotally mounted as
at 162 on the valve casing E and connected with
the piston 158 by means of piston rod 163.
- The lever arm (61 is provided with a spring
pressed dog or latch member {64 normally pressed
by the leaf spring 185, which when the valve is
not subject to partial vacuum conditions, extends
in the position shown in Fig. 20 and is disposed
I the path of the switch arm 16§ carrying the
roller (67. 'This switch arm is most clearly il-
lustrated in Fig. 1 as pivotally mounted cn the
emergency switch 1688 carried on the framework
above the lower level of the valve E. The switch
arm Is here shown in its lower position or “on”
position. If however when the suction heads C
engage their suction cups 188 with a group of
lozenges in transferring section Y, and if one of
these lozenges is broken or no lozenge is posi-
tioned in the area of one of these suction cups,
the vacuum applied will be broken and conse-
quently the piston {58 will not be drawn inwardly
In passage (57 of valve E. Therefore the lever
arm 161 will remain in the position shown in
Fig. 20. Consequently upon the upward move-
ment of shaft C!, the dog 164 will engage roller
167, of switch arm 166, causing it to swing and
shut off switch 168, thus stopping the operation
o7 the machine. This therefore provides 2 means
of stopping operation if abneormal conditions
develop.

In normal operation with the lever arm {61
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drawn inwardly by piston {58 the dog (64 will
pass the switch arm (6% in the Ilftmg operation
of shaft C1.

Moreover, upon return rotational movement of
the shaft 92, to position the suction heads over
the transferring section Y, and upon downward
motion of the shaft CL, the dog 164 will permit
the lever arm 161 to brush past switch arm (66.

In order to provide for operation of the ma-
chine and not apply partial vacuum conditions
to the suction heads C thus to permit the various
sequences of operation without lozenges being
transferred, such as in the case where it is
necessary to start the machine and initially ad-
vance the lozenges to the transferring section Y,
manual means is provided for shutting oif suction.
This is accomplished by the inclusion of an ad-
ditional passage 169 in valve E including the
ports (78 and (7(, the former communicating
between the passage 15T and passage 169 and
the latter venting passage (169 to atmosphere.
The plunger valve [12 is mounted in passage-
way 169 and operable by the handle 17T3. There-
fore by pulling this handle outwardly to retract
the valve 172 from the position shown in Fig. 20,

the passage 157 is vented to atmosphere via the

ports 1710 and 171, through the medium of port
173a in valve 172. The establishment of partial
vacuum conditions therefore is thus prevented.
Moreover, it will be noted that valve (72 is con-
nected by the connecting rod 173b with the lever
[6f which will be pulled inwardly on its pivot 162
so that it will not cause operation of switch i65
during this phase of operation. On the other
hand, due to the lost motion connection between
link 11386 and link (51, valve 172 will not be oper-
ated in the normal course when piston 198 swings
lever arm 161 inwardly.

The containers D are preferably of the char-
acter employing a hinged lid such as illustrated
in Pig. 14 by the numeral [74. As the boxXes D
are moved along on the conveyors 87 and 88 these
lids hang open, for instance as illustrated 1n
Fig. 4, After the boxes are filled these lids are
closed in any simple manner. One practical
means of accomplishing this is by employing a
substantially spiral cam member (715 positioned
in the path of the open lids in any suitable way
such as by suspension by an auxiliary frame 178
(see Fig. 2). Consequently as the conveyors
carry the filled boxes to the location of the spiral
cam {19, the lowest portion of the cam, engaging
under the lid, will start to raise it and the fol-
lowing contour of the cam member {75 will com-

pblete its upward and then downward swinging

- movement to the closed position. When in this

latter position, the covers are firmly closed by
means of a roiler (17 disposed on g suitable arm
178 carried from the frame~work of the machine.
The location of the roller 17T being such that if
will engage the closed lids of the boxes in a pres-
sure engagement prior to their discharge from
the conveyors thus to assure that the boxes are
firmly closed as they are discharged. They are
_then discharged from the conveyors on to g suit-
ably inclined chute {78a (Figs. 1 and 14) where
they may be received on a conveyor 179, if de-
sired,” to convey them to any predetermined
location.

The advantages of the invention will be ap-

tion is designed preferably to handle wafer 1iké
articles it will be apparent that it is capable of
handling articles of regular shape and having one
substantially smooth surface such that it may be
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picked up by the suction apparatus of
machme | | |

What we clalm as our inventvion 1s:

1. A packaging magchine comuprising a receiv-
ing bed having a receiving section and a trans-
ferring section, means for feeding a series of
small articles into the receiving section of said
bed in predetermined -grouped_ arrangement,
means for moving said arvicies to the transierring
section of said bed in corresponding grouped ar-
rangement, means in connection with said trans-
ferring sectlon for urging sald group of articies
within g predetermined area and inciuding mov-
able side and end walls for said transferring
section movable inwardly to reduce the area of
said transfeiring section and a movable cover
movable into engagement with the outer vpor-
tions of said articles tc maintain said articles in
a common plane, suction means for engaging said
grouped articles in the transierring section of
the bed, said suction means being movable to
transfer said group of articles therefrom, and
means for moving sald suction means away from
sald transierring section or ked to release said
grouped articles at a predﬁtermmﬂd point in
sald grouped formation.

2. A packaging machine comprising a receiving
ked having a receiving section and a transierring
section, means for feeding a series of small arti-
cles into the receiving section of said bed in pre-
determined grouped arrangement, means for
moving sald articles to the transferring section
of said bed in corresponding grouped arrange-
ment, means in connection with said transferring
section for urging said group of articles within a
predetermined area and including movable side
and end walls for said transferring section mov-
able inwardly to reduce the area of said trans-
ferring section and a movable cover movable into
engagement with the outer portions of said arti-
cles 0 maintain said article in a common plane,
suction means for engaging said grouped arti-
cles in the trarisferring section of the bed, said
suction means being movabkle to transfer said
group of articles therefrom, and means for mov-

ing said suction means away from said trans-
ferring section or bed to release said grouped

articles at a predetermined point in said grouped
formation, said suction means comprising a suc-
tion head having a plurality of suction cups in
predetermined arrangement and corresponding
with the grouping of said articles in the trans-
ferring section of said bed, each of said cups
being designed to engage a corresponding article
in said transferring section, means for moving
sald suction head info engagement with said
articles, means for applying suction to said head
whereby said cups group sald articles, means for
moving said suction head away from said trans-
ferring section to a point of discharge, and means
for releasing said articles from said cups on point
of discharge. | |

3. A packaging machine comprising a receiving
bed having a receiving section and a transferring
section, means for feeding a series of small arti-
cles into the receiving section of said bed in pre-
determined grouped arrangement, means for
moving said articies to the transferring section
of sald bed in corresponding grouped arrange-
ment, means in connecvion with said transferring
section for urging said group of articles within a
predetermined areg and including movable side
and end walls for said transferring section mov-
able Inwardly to reduce the area of said trans-
ferring section and a movable cover inovable into

the
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engagement with the outer portions of said arti-
cles to maintain said articles in a common plane,
suction means for engaging said grouped arti-
cles in the transferring section of the bed, said
suction means being movable to transfer said
group of articles therefrom, and means for mov-
ing -said suction means away from said trans-
ferring section or bed to release said grouped
articles at-a predetermined point in said grouped
formation, the means for feeding said articles
comprising a hopper, an agitating table designed

- to receive the articles from the hopper, means
for

agitating said table, a feeding chufe, said
feeding chute communicating with the table and
having discharge channels for feeding rows of
sald articles into the machine.

4. A packaging machine comprising a receiving
bed having a receiving section and a transferring
section, means for feeding a series of small arti-
cles into the receiving section of said bed in pre-
determined grouped arrangement, means for
moving said articles to the transferring section
of said bed in corresponding grouped arrange-
ment, means in connection with said transferring
section for urging said group of articles within a
predetermined area and including movable side
and end walls for said transferring section mov-
able inwardly to reduce the area of said trans-
ferring section and a movable cover movable into
engagement with the outer portions of said arti-
cles to maintain said articles in a common plane,
suction means for engaging said grouped arti-
cles in the transferring section of the bed, said
suction means being movable to transfer said
group of articles therefrom, and means for mov-
ing said suction means away from said trans-
ferring section or bed to release said grouped
articles at a predetermmed point in said grouped
formation, said receiving bed being slotted, said
means for moving said articles to the transfer
section of sald bed including a swingable mem-~
ber having a series of projecting pins projectable
through said slots and adapted to extend between
a preceding and succeeding article fed into the
machine to separate a group of preceding articles
irom a group of succeeding articles.

0. A packaging machine comprising g receiving
hed having a rec#iving section and a transferring
section, means for feeding a series of small arti-
cles into the receiving section of said bed in pre-
determined grouped arrangement, means for
moving said articles to the transferring section

~of said bed In corresponding grouped arrange-
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ment, means in connection with said transferring
section for urging said group of articles within a
predetermined area and including movable side
and end walls for said transferring section mov-
able inwardly to reduce the area of said trans-
ferring section and a movable cover movable into
engagement with the outer portions of said arti-
cles to maintain said articles in a common plane,
suction means for engaging said grouped articles
in the transferring section of the bed, said suction
means bheing movable to transfer said group of
articles therefrom, and means for moving said
suction means away from said transferring sec-
tion or bed to release said grouped articles at a
predetermined point in said grouped formation,
the means for feeding said articles comprising
a hopper, an agitator table designed to receive
the articles from the hopper, means for agitat-
ing said table, a feeding chute, said feeding
chute communicating with the table and having
discharge channels for feeding rows of said arti~
cles into the machine, said receiving bed being
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slotted, said means for moving said articles to UNITED STATES PATENITS
the transferring section of said bed including a Number Name Date
swingable member having a series of projecting 1,247,722 Rogers et al. ______ Nov. 27, 1917
pins projectable through said slots and adapted 1,677,739 Townsend _ oo ___ July 17, 1928
to extend between a preceding and succeeding 5 1709.189 Rodke o Apr. 16, 1929
article fed into the machine to separate a group 2,050,547 Thaver ——— e, Aug. 11, 1936
of preceding articles from a group of succeed- 2,233,466 AVETS oo e Mar. 4, 1941
ing articles.

JOSEPH C. BAIN. FOREIGN PATENTS

FRANK R. EAST. i)y Number Country Dafte

299,887 Great Britain___._.__. May 9, 1929
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