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2,738,630
MACHINE FOR LOADING CANS INTO CARTONS

Arthur P. Scholtz, Chicago, Iil,, assignor to National Can
Corporation, Chicago, Ill., a cerporation of Delaware

Application October 16, 1951, Serial No. 251,550
11 Claims. (Cl. 53—59)

This invention relates to machines for loading cans
into cartons and is particularly concerned with the load-
ing of cans into cartons of the type that open at the
smallest end thereof,

It has been customary to pack cans in cartons each
containing forty-eight cans placed in two tiers or layer.s,
each layer consisting of twenty-four cans arranged six
cans in one direction and four cans in.the other. Ob-
viously in such a carton two opposite sides of the car-
ton each face the ends of twenty-four cans, two ot.her
opposite sides of the carton each face the cy}indncal
sides of twelve cans arranged in two rows of six cans
each, and the remaining two opposite sides of the car-
ton face the sides of eight cans arranged in two rows
of four cans in each row. The last mentioned sides of
the carton are the two smallest sides thereof. In the
fabrication of cartons it is customary to have two op-
posite sides formed by overlapped flaps. Because of
the overlap the total amount of paper used for those
sides is greater than the areas of those sides. It is there-
fore economical to construct the carton in such a man-
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ner that the overlapped flaps are on the smallest sides

of the carton. This means that if such a carton is held
with its open end facing upwardly the carton will be of
much greater depth than its length or its width. When
an attempt is made to load cans into a carton which is
comparatively deep care must be taken to prevent skew-
ing of the cans as they travel in the carton to thei‘r final
positions. It is an object of the present invention to
provide a machine for loading cans into a carton of the
above mentioned character wherein the cans drop into
their position in the carton and the machine is provided
with means for maintaining the cans in proper align-
ment as they drop to their final positions in the carton.

It is a further object of the present invention to pro-
vide a carton-loading machine of the above mentioned
character with means for facilitating receiving the open
end of the empty carton for the loading thereof, even
though the flaps at the open end may be inwardly flexed
to some extent as the carton is being positioned in the
machine. It is a further object of the present invention
to provide a carton-loading machine with means for
spreading apart the open end of the carton, in the event
that it requires such spreading, all preliminary to the
depositing of the cans in the carton.

1t is a still further object of the present invention to
provide a carton-loading machine of the above men-
tioned character wherein the placing of the carton into
its proper can-receiving position actuates the mechanism
to discharge the required number of cans into the car-
ton and wherein the removal of the carton from its load-
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ing position automatically refills the discharge portion -

of the machine with the required number of cans for
loading into the mext carton. It is a further object of
the present invention to provide a can-loading machine
wherein there is provided two.-side by side groups of can

70

chutes, four chutes to each group, and wherein there is °

2

provided an escapement mechanism for discharging six
cans at a time from each of the eight chutes at once. It
is a still further object of the present invention to pro-
vide an -escapement mechanism for automatically re-
loading each of the eight chutes with the required num-
ber of cans, in this instance six .cans to each chute.

The attainment of the above and further objects of
the present invention will be apparent from the follow-
ing specification taken in conjunction with the accom-
panying drawings forming a part thereof,

In the drawings:

Figures 1 and 2 are front elevations of the left hand
end and right hand end, respectively, of a machine em-
bodying the present invention; -

Figure 3 is a right hand elevation of Figures 1 and 2;

»

Figure 4 is a sectional view taken along the line 4—4

.of Figure 2 and looking in the direction of the arrows;

Figure 5 is an enlarged front elevational view of one
of the escapement detents of the escapement;

Figure 6 is a top view of Figure 5;

Figure 7 is a perspective view of the detent linkage;

Figure 8 is a top plan view of the funnel assembly;

Figure 9 is a sectional view taken along the line 9—9
of Figure 8 and looking in the direction of the arrows;

Figure 10 is a right hand elevational view of the fun-
nel assembly of Figure 8; and v

Figure 11 is an electric circuit diagram of the control
of the machine,

Reference may now be had more particularly to the
drawings wherein like reference numerals designate like
parts throughout. '

The machine 1 of the present invention receives cans
from a can feed line 2, from which cans flow to a can
divider or distributor 4, thence through a chute 5 to a
second divider or distributor assembly consisting of two
similar dividers or distributors 6, and thence to a can
runway assembly 8. The runway assembly leads to and
through an arcuate discharge section 9 to a downwardly
facing discharge funnel 10, from which cans are adapted
to drop by gravity, under control of an escapement
mechanism 12, into a suitably placed carton. FEach op-
eration of the escapement mechanism allows the drop-
ping of a predetermined number of cans, sufficient to
fill the carton. Cans from the can feed line 2 are de-
livered alternately to each of two can chutes 14 and 16,
each of which leads to a can divider or distributor 6,
so that there are two streams of cans of the same num-
ber of cans in each stream each flowing into a divider
6. The two separate dividers of the divider assembly
are located one in back of the other, the two being in-
corporated into one structure, For instance, a divider
operating in accordance with the principles set forth in
the patent to Kimbail, No. 2,127,924, is satisfactory
for the purpose.

The runway assembly 8 that receives cans from the
divider assembly includes two similar tiers of runways
8a and 8b each receiving the cans from the respective
dividers.. Each tier includes four superposed inclined
runways 18, 19, 20 and 21. Each runway includes a
forward and rear track 23 for supporting the cans that
roll thereon and a forward and rear can guide rail 24
for confining the cans axially as they roll down the run-
ways. The tracks 23 and the rails 24 are supported inter-
mediate their ends by uprights 26 that are supported on
an angle iron frame 28 of the machine. The tracks and
guide rails of the runways extend in a generally hori-
zontal but somewhat inclined direction for a considerable
distance from the divider or distributor 6 to allow an ade-
quate space for can storage in the machine, and then
curve downwardly, as indicated at 29, and terminate at
the top of the funnel 10. The escapement mechanism,
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to be more fully described, is arranged so that each oper-
ation of the escapement mechanism results in the dis-
charge of six cans from each of the eight runways, or
forty-eight cans at one time.

The escapement mechanism 12 consists of a set of can
inlet detents, one for each runway, and a set of outlet
or drop-off detents, one for each runway, and a linkage
for interconnecting the two sets of detents. The inlet de-
tents are indicated at 35, 36, 37 and 38 (Figs. 2, S and 7).
The detents are mounted in any convenient manner, at
the proper location. The detents 35 and 38 are mounted
on plates 46 and 41 that are suitably secured in place,
whereas the detents 36 and 37 are mounted: on the same
plate 43 which is suitably secured in place. Each detent
consists of a link 45 (Fig. 5) that is pivoted intermediate
its ends to its respective plate by a pivot 46. The link
carries a finger 48 at one end thereof, which finger is mov-
able from the full line position of Figure 5 where it is
above and out of the path of movement of the ecans on
the trackway below it, to a dotted line position illustrated
in Figure 5 where it is in the path of and therefore pre-
vents movement of cans past it. At the opposite end of
the link 45 there is a pivot pin 58 for receiving a con-
nection with a connecting rod 51 that is connected at its
opposite end with an actuating bar 52. The respective
connecting rods from the links 45 of each of the four
detents are connected to the actuating bar 52.

The actuating bar 52 is pivotally supported on a pair
of pivoted links 54—54 and pivots 55—55. The links
54—54 are of equal length and are pivoted on stationary
pivots 56—56 whose spacing is equal to the spacing of
the pivots 55—55. The bar 52 is adapted to be rocked
by a rocker shaft 58 to which it is connected by a link
59 that is pivoted to the actuating bar at one end and at its
opposite end to a crank 6% keyed to the rocker shaft 58.

~ The finger 48 of each detent is movable, as stated above,
from a can-holding position illustrated in dotted lines in
Figure 5 to a can-release position where the finger comes
to rest above the cans moving on the runways. For that
purpose each track 23 above the bottom one has a slot
65 formed therein into which the finger 48 of the sub-
jacent detent extends when the detent is in its can-releas-
ing position. A short plate 66 (Fig. 6) covers the slot 65
that receives the finger 48 of the uppermost detent 38,
thus limiting the counter-clockwise turning of the detent
38 and thereby limiting the movement of the actuating
bar 52 in one direction.

_ The outlet detents of the chutes in the runway assembly
8a consist of four similar links 67 pivoted intermediate
their ends on pivot pins 68 each of which extends through
a hole 69 in the associated link and pivots the link on a
frame member 70 which is part of the stationary struc-
ture of the machine, being 2 part of the funuel 10, as will
be more fully described. Each link has at its upper end
a pin 71 for pivotally connecting it with a reciprocable
actuating bar 72, and has at its lower end an inwardly
extending can stop finger 74. When the link 67 is in the
position illustrated jn full lines in Figure 9 its can stop
finger 74 is in its discharge position, that is, in a position
where it is out of the path of movement of the cans and
permits the cans to drop from the associated chute. When
the link 67 is pivoted to its dotted line position, illustrated
in Figure 9, its can stop finger 74 is brought into the path
of movement of the cans and acts as a stop to hold the row
of cans of the associated chute against dropping. The
reciprocable actuating bar is supported by the four asso-
ciated links 67 to which it is pivoted, and is connected by
a link 77 to the same pivot rod 78 that also connects the
link 59 with the inlet detent actuating part 52, as may be
seen from Figure 7. This rod 78, like a similar rod 79 at
the pivot between fhe link 77 and the bar 72, extends
to a link 77 and a bat 72’ similaf to the link 77 and the
bar 72 but located on the opposite side of the machine.
The opposits side of the machine also has a bar 52° simi-
lar to the bar 52 and pivoted to the rod 78 as is the bar 82,
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and provided for actuating a set of inlet detents similar
to the detents 35—38, as may be seen in Figure 7.

The eight chutes extend into and terminate in a rec-
tangular frame 70 (Fig. 8) that leads to the funnel 10.
The frame 70 consists of similar front and rear straps or
bars 86—81 joined by left and right straps or bars 82—83,
which may be secured together in any desired manner as,
for instance, by welding or by angle brackets 86 at the
four corners.

The discharge funnel 10 is a rectangular funnel hav-
ing four similar sides which are separate from one another
and are independently pivoted. Each side includes a
funnel guide plate, there being front and rear funnel guide
plates 88a and 88b and left and right funnel guide plates
88c and 884. Each funnel guide plate is mounted on a
separate horizontal bar 99, there being four such bars in
rectangular formation each located immediately below the
corresponding bars 89—=83 when the machine is in its
delivering position as shown in Figure 9. Each funnel
guide plate supporting bar 90 has a pair of lugs 91 welded
or otherwise secured thereto. Each lug 91 has, at the
end thereof remote from its bar 90, a boss through which
extends a mounting pin 92 that is supported in a bracket
93 that is secured to the associated strap or bar §9, 81, 82
and 83, thereby supporting the pin in the funnel guide
plate. Each bracket 93, in addition, is provided with
means for receiving a journal bearing for supporting
rocker shafts, as will be more fully set forth.

Each funnel guide plate 88a to 884 is normally urged to
the dotted line position of Figure 9 by a pair of leaf
springs 102 that bear at their lower ends on the associated
funnel guide plate and are mounted at their upper ends on
a bar 104 that is supported from the associated bar 80, 81,
82 and 83 by a pair of spacer members 166. Each funnel
guide plate is adapted to be forced from its normal dotted
line position of Figure 9, which is the empty box-receiv-
ing position, to its operative position illustrated in full
lines in Figures 9 and 10, by a cam 108 secured to a rocker
shaft, there being four such rocker shafts 109a, 10950, 109¢
and 1094. Each of these rocker shafts is journalled in
bearings on the two associated brackets 93 and are addi-
tionally supported by bearings on end plates 97.

The four shafts 169a, 108h, 189¢ and 109d are inter-
connected by sets of meshing bevel gears 11 so that turn-
ing or rocking of any one of the shafts results in the cor-
responding turning or rocking of all of the shafts, The
shafts are rocked to actuate the respective cams 108 there-
on to move the funnel guide plates from their carton-
receiving position illustrated in dotted lines in Figure 9,
to the can-discharge position illustrated in full lines in
Figures 9 and 10. To bring about this rocking action the
shaft 109¢ has a crank arm 115 secured thereto, which
crank arm is connected to a piston rod 116 that is actuated
by the piston within a double acting pneumatic cylinder
118. The application of pneumatic pressure to one side
or the other of the cylinder 118 results in the correspond-
ing movement of the piston rod and a corresponding rock-
ing of the shaft 109c. This produces corresponding rock-
ing of the other shafts 1094, 1095 and 1094 to actuate
the respective cams 168 to move the funnel guide plates
to their discharge positions jllustrated in Figures 9 and
10. The shaft 109¢ extends beyond its bevel gears on
the front and rear of the machine. At each side thereof
it has a crank 120 (Fig. 7) secured thereto which, through
front and rear connecting rods 121-—121, connects with
cranks 122 keyed to the front and rear of the detent ac-
tuating rocker shaft 58 so that the rocking of the shaft
1069¢ results in corresponding rocking of the shaft 58
and actuation of the discharge detents 67 and the inlet
detents 35—38.

A series of spacer or guide plates are provided for
guiding the cans as they fall from the respective chutes into
the carton during the loading operation. These spacer or
guide plates consist of a top pivotally mounted guide plate
125 that separates the outlets from the four front runways



2,788,680

18, 19, 20 and 21 from the outlets of the similar rear
runways. Three front transverse guide plates 127—127—
127 separate the cans from the respective front Tunways
18, 19, 20 and 21 as they drop from the machine, and
three rear transverse plates 127, similar to the plates 127,
guide the cans from the similar rear runways, The guide
plate 125 is suspended from a pair of aligned ' pins
129—129 in the bars 82—83 and has a limited free rock-
ing movement about the longitudinal axis of the two pins.

Adjacent to the top of the funnel 10, and at the rear
of the machine, there is placed an electric limit switch 140
for initiating the operation of the machine, and at the
bottom of the machine and substantially in line with the
limit switch 140 there is provided a limit switch 141 for
restoring the machine after operation.

The carton into which cans are to be loaded by the
present machine may be manually lifted to its loading
position and manually held in that position during load-
ing and then lowered, or mechanical means may be pro-
vided for lifting and lowering the carton. In this instance
the mechanical means consists of a platform 145 on which
the empty carton may be placed and which platform is
adapted to be actuated vertically between a lower carton-
receiving or discharge position and an upper carton-load-
ing position in any desired manner, as by means of a ver-
tically movable plunger 146 that is connected to a piston
of a pneumatic cylinder, not shown. When the carton
has been loaded it may be manually pushed off of the plat-
form 145 onto a moving belt or conveyor 148 that carries
the carton onward as, for instance, to the carton-sealing
mechanism.

As previously stated, the machine is operated by a
double acting pneumatic cylinder 118, This cylinder re-
ceives compressed air from a compressed air line 150 un-
der control of an electromagnetically operated valve 151.
The valve supplies compressed air selectively to either
of two air lines 152-—153 for actuating the piston within
the pneumatic cylinder in one direction or the other. The
valve 151 is what is known as a two-position valve. In
one position it supplies air under pressure to one of the
lines 152—153 and atmospheric pressure to the other
line. In its alternate position it reverses this arrangement
as to the lines 152—153. The valve is moved to its dis-
charging position by a solenoid 156 and is moved to its
holding position by a solenoid 157. When the machine
is in use the solenoids are controlled by the limit switches
140 and 141, respectively, which are normally open.
When a carton is raised to its discharge position it
momentarily closes the limit switch 140. This actuates
the solenoid 156. This .solenoid moves the four-way
valve 151 to a position for effecting discharge of ths
cans. At this time the carton is above the limit switch
141, having actuated that limit switch. After the carton
has been filled it is lowered. As it approaches that low-
ered position it momentarily closes the limit switch 141.
This completes a circuit for the solenoid 157 to actuate
the valve 151 to its reverse position to establish pressure
connéctions to the opposite side of the cylinder 118 to ac-
tuate the piston therein in the reverse direction to refill
the discharge end of the machine, as will be more fully
set forth presently.

An explanation will now be given of the mode of opera-
tion .of the machine thus far described. Cans flow in a
continuous stream from the can feed line 2 to the divider
4 where they are divided into two streams, alternate cans
then flowing by gravity into the chute 14 and the interven-
ing alternate cans flowing into the chute 16, each of which
leads to a separate divider or distributor 6. From each
divider individual cans are delivered successively to the
respective runways 18, 19, 20 and 21 where all the run-
ways receive the same number of cans. The cans roll
down the runways until they come to the discharge por-
tion 9 thereof that leads to the funnel 10. . At the bottom
of-the discharge portion 9 the cans are held by the stop
fingers 74, one at the bottom of each can chute. At this

10~

15

20

25

30

35

40

55

60

85

70

" stream side thereof.
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time the fingers 65 and the inlet detents 35—38 are in a
position out of interference with the cans. Cans accumu-
late in the runway assembly from the discharge end 9
thereof past the inlet detents 35—38 towards and even
up to the divider or distributor 6. At some suitable place,
either at the inlet to the runway assembly 8 or at any
other place spaced therefrom in a direction which is up-
stream with respect to the direction of the flow of cans,
there is provided the usual safety mechanism which is ac-
tuated by the accumulation of cans to stop the delivery
or inflow of cans from the feed line to the divider 4.

In the present instance it is desired to deliver a total
of forty-eight cans to each carton, twenty-four cans com-
ing from the runway assembly 8a and twenty-four cans
coming from the runway assembly 85. Since each run-
way assembly consists of four tiers it is necessary to pro-
vide six cans from each of the tiers in order to fill the
carton. This is accomplished, in the present invention,
by the escapement mechanism 12 wherein the fingers 48
on the respective inlet detents 35—38 are spaced from the
discharge stop fingers 74 and the links 67 a distance equal
to the diameter or runway extent of six cans. There are
thus forty-eight cans between the eight discharge stop
fingers 74 and the corresponding inlet fingers 48.

When an open ended carton is raised to position to re-
ceive cans from the machine the carton is raised until the
guide plates 127—127" and the guide plate 125 extend
substantially to the bottom of the carton. The guide
plates are of dimensions substantially less than the dimen-
sions of the opening of the carton so that the closure flaps
of the carton, even if slightly flexed inwardly, will re-
ceive the guide plates. As the carton is raised the closure
flaps thereof engage the funnel guide plates 88a—88d and
then engage the springs 162 on the outside of the flaps
and are thereby spread apart. Continued elevation of the
carton causes the carton to engage and actuate the limit
switch 140. This closes the circuit for the solenoid 156
which actuates the valve 151 to apply air pressure to the
double acting pneumatic cylinder 118 in such a direction
that the piston rod 116 thereof is moved in a direction to
the left as seen in Figures 2 and 7. This causes the shaft
109¢ to rock in a direction counter-clockwise as seen in
Figure 7, which motion is transmitted to the shafts 109a,
109b and 1094. These four shafts acting through their
cams 108 spread the funnel guide plates from their dotted
line positions in Figure 9 to their full line positions, there-
by increasing the funnel opening and spreading the carton
flaps sufficiently to permit the cans from the eight tiers of
cans to drop therethrough as soon as they are released.
At the same time the counter-clockwise rocking of the
shaft 109¢ is transmitted through the link 121 and crank
122 to the rocker shaft 58 which also rocks in a counter-
clockwise direction. Rocking movement of the shaft in
a counter-clockwise direction produces two results, name-
Iy, it moves the actuating bars 52 and the actuating bars
72 in a direction to the left as seen in Figure 7.

Movement of the actuating bars 52 to the left from the
position iltustrated in Figure 7 results in a rising of the
actuating bar 52 about the link centers 56—56, causing
an upward thrust of the connecting rods 59 and producing
clockwise turning of the inlet detents 35, 37 and 38 and
counter-clockwise turning of the detent 36. This clock-
wise turning of these detents brings the fingers 48 of each
of these detents from the position illustrated in dotted
lines in Figure 5, namely, from a position which was out-
side of the path of movement of the cans to a position
within the path of movement of the cans. The fingers 48
now act as stops so that each holds all of the cans on the
upstream side thereof against downward movement but
permits downward movement of the six cans on the down-
Leftward movement of the recipro-
cable discharge bar 72 causes the links 67 to turn in a
counter-clockwise directions from the position illustrated
in dotted lines in Figure 9 to the position illustrated in full
lines. This moves the stop finger 74 at the bottom of
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each' link 67 from the-can-stopping position-to:the pesition:
illustratedin- full lines-ift Figure:9; which:is-the position:
The.-six- cans:in.each:

permitting - dropping-of ' the cans.
tier between- the ‘stop-fingers<74 and the fingers 48 thus
diop- into the-carton -and are:guided by ‘the guide:plates
125; 127 and'127% This- fills the carton: and nothing
fiirther occurs-until-the carton is lowered.

When the-carton-is-lowered ‘it finally- passes and 'mo-

mentarily ‘closes the-limit switch 141. This establishes:a:

circuit- for-the solenoid 157 which then actuates. the air
valve 151 to apply air'under pressure:to the cpposite side
of the double acting pneumatic- cylinder 118, causing
movement of ‘the piston rod” 116 thereof to-the right as
seen” in- Figure 4, thereby: producing movement of the
shaft 102 i a clockwise direction, which is:the- reverse -of
the- direction- previousty ' described, and a corresponding
reverse-movement- of the: otlier:parts-of the mechanism to
restore-the stop fingers to the-position shewn in the draw-
ing and-to restore the cams 108 that control the funnel
guidé plates-so that the funnel -guide-plates: 88a¢—388d are
restored- to-the position shown-in the drawing.

Tt is to be noted that upon actuation of the rocker shaft

109¢ in-the- discharge direction the holding fingers 48 at:

the inlet side of the discharge portion ®-are moved to hold-
ing position before the discharge stop fingers 74 are re-
leased’ from their stop: position, and upon reverse move-
ment: of the rocker shaft 109¢ the discharge stop fingers
74'are moved-innto their stop position before the inlet stop

fingers 48 are moved out of their stop position. It is-thus:
apparent that with each' cycle of operation of the mecha-.

nisny six consecutive cans from each of the eight rows are
discharged, all forty-eight cans:dropping-as a group. Dur-
ing this operation all' of the cans abcve-the discharge por-
tion- 9- of the mechanism are held against downward
movement:
chine sufficiently to actuate the limit switch 141 the mecha-
nism is restored to a position where the discharge stop
fingers 74 are in can-holding position and the- inlet: stop
fingers 48 on the detents 35—38 are in their by-passed
condition, and cans then roll By gravity past the fingers
48 until they are stopped by the fingers 74.

It compliance with the requirements of the patent
statutes I have here shown and described a preferred em-
bodiment of my invention. It is, however; to be under-
stood that the invention is not limited to the precise con-
struction here shown, the same being merely illustrative
to the principles of the invention.
and- desire to secure by Letters Patent is:

I. I a machine for repeatedly: introducing a load of
cans into a carton, means providing a series of inclined, °
parallel runways terminating in a discharge region, a

carton-loading funnel in register- with the- discharge re-
gion of the runways and adapted to receive cans dis-
charged from the runways simultaneously, means for con-

tinwously supplying cans te the upper ends of each. of

said runways for movement by gravity therealong to said
discharge region, an escapement mechanism for deliver-
ing a measured load of cans to said funnel from the run-
ways, means for maintaining the cans from the respec-
tive runways in rows in the funnel, s2id escapement mech-
anism including a group of inlet detents, one for each
runway, means connecting said detents for movement in
unison from advanced positions wherein they are disposed
in the path of movement of the oncoming cans in said
runways to retracted positions wherein they clear the run-
ways, a group of drop-off detents, one for each runway,
and similarly movable into and out of the paths of move-
ment of the cans in the runways, the advanced position
of the inlet detent of each runway being spaced along the
runway from the advanced position of the drop-off de-
tent of the runway a distance equal to the runway extent
of a predetermined number of cans of which the number
of cans in each load is a multiple, means operable when
a carton has been moved to its can-receiving position with
respect to said-funnel for simultaneously moving. said

After the carton is removed from the ma-.

What I consider new-
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series of:drop-off detents:to their: retracted: positions-and:
for simultaneously  moving said-inlet detents:to their ad-.
vanced:positions; and-means.operable during-withdrawal
of . said-carton: for simultaneously :reversing: the. positions:

. of said- drop;off: detents: and- inlet detents respectively.

2. ¥n- a: machine .for repeatedly -introducing: a. load: of:
cans- inte; cartons, means providing a.series:of inclined;
parallel runways- terminating in a discharge: region, a car-
ton-loading. funnel; in: register- with- the discharge. region.
of- the. runways: and adapted: to receive. cans discharged
from the runways simultaneously, means for. continuously,
supplying. cans to_the upper;ends of each of said runways:
for moyement: by; gravity- therealong  to. said discharge.
region; an;escapement.mechanism: for. successively, and re-.

_peatedly delivering a measured load of; cans. to: said fun-

nel- from the runways, means, for- maintaining- the. cans
from the respective runways.in rows:in the funnel, sajd.
escapement- mechanism, including- inlet detents, one for-
each runway, and. movable. between advanced positions
wherein they are disposed in the path of movement of the.
oncoming cans in. said runways and retracted positions:
wherein- they clear, the runways, drop-off detents, one, for
each runway, and similarly movable. into and out; of the.
path of movement of the cans in the runways, the ad-

5. vanced position of the inlet detent of each runway. being.

spaced along the runway from the advanced position of
the-drop-off detent of the runway a distance equal to the
runway. extent of a predetermined number of cans of-
which. the mumber of cans in each load is a multiple;

. linkage mechanism. operatively. connected to said “inlet

and drop-off detents for moving said detents simulfan-
eously and, with the inlet detents assuming their. advanced
positions, when the drop-off detents assume their retracted
positions and vice versa, means operable upon movement
of the carton to. its can-receiving position with respect
to, said funnel for actuating said linkage mechanism in
one direction, and operable during withdrawal of said car-
ton for actuating said linkage mechanism in the other
direction.

3. In a machine for introducing a load of cans into
cartons, means providing a series. of inclined, parallel
runways terminating in a_discharge region, a carton-load-
ing. funnel in register with the discharge region of the run-
ways and adapted to receive cans discharged from the run-
ways, means_for continuously supplying cans to the upper
ends of each of said runways for movement by gravity.
therealong to, said discharge region, an escapement mech-
anism for delivering a measured load of cans to said fun-
nel from the runways, said escapement mechanism includ-
ing inlet detents, one for each runway, and movable be-
tween advanced positions wherein they are disposed in the
path of movement of the oncoming cans in said run-
ways and retracted positions wherein they clear the run-
ways, drop-off detents, one for each runway, and similarly
movable into and out of the path of movement of the cans
in the runways, the advanced position of the inlet detent
of each runway being spaced along the runway- from the
advanced position of the drop-off detent of the runway
a_distance equal to the runway extent of a predetermined
number of cans of which the number of cans in each load
is a multiple, linkage mechanism operatively connected
to said. inlet and drop-off detents for moving said de-
tents simultaneously and with the inlet detents assuming
their advanced positions when the drop-off- detents as-
sume their retracted positions and vice versa, conmtrol
neans operably connected to said linkage mechanism for
actuating the latter in opposite directions, a reversible
motor for operating said control means, means operable
upon movement of the carton to its can-receiving position
with respect to said funnel for operating the motor in one
direction, and means- operable during withdrawal of said
carton for causing the motor to operate said control
means in the other direction.

4. In a machine for repeatedly introducing a load of
cans into a carton, means providing a series of inclined,
parallel runways terminating in a discharge region, a car-
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ton-loading funnel in register with the discharge region
of the runways and adapted to receive cans discharged
from the runways, an escaperment mechanism for deliver-
ing-a measured lodd of cans to said funnel from the run-
ways, said escapement mechanism including a series of
inlet detents, one for each runway, and movable between
advanced positions wherein they are disposed in the path
of movement of the oncoming cans in said runways and
retracted positions wherein they clear the runways, a
series of drop-off deterits, one for each runway, and sim-
ilarly movable into and out of ‘the path of movement
of the cans in the runways, the advanced position- of the

inlet detent of each runway being along the runway from :

the advanced position of the drop-off detent of the run-
way a distance equal to the runway extent of a prede-
termined number of cans of which the number of cans in
each load is a multiple, linkage mechanism operatively
connected to said inlet and drop-off detents for moving
said detents simultaneously, with the inlet detents assum-
ing -their ‘advanced positions when the drop-off- detents
assume their retracted positions and vice versa, pneu-
matic operating-means operatively connected to said link-
ake mechanism for operating the latter in opposite direc-
tions, a control valve for said pneumatic means, said con-
trol valve including 2 movable member operable when
in one position to operate the pneumatic means in one
direction and operable when in another position to effect
reverse operation of the pneumatic means, an electro-
magnet operable upon energization thereof to move said
valve member to one position, .a second electromagnet
operable upon ' energization' thereof to move said meri-
ber to its other position, a normally open circuit for each
of said magnets, means operable upon movement of the
carton to its can-receiving position with respect to said
funnel for closing one of said circuits and means operable
during withdrawal of said carton for closing the other
circuit. )

5. In a machine for introducing a load of cans into a
carton, means providing a series of inclined, parallel
runways terminating in a discharge region, a carton-
loading funnel in-register with:the discharge .region of
the runways and adapted to receive cans discharged from
the runways, ineans carried by said funnel and movable
from a:retracted position to an advanced position for
ehgaging the walls of said carton to spread the same dur-
ing-loading.of the carton when the latter is in register
with the funnel, an escapement mechanism for deliver-
ing a measured load of cans to said funne! from the run-
ways, said escapement mechanism including inlet detents,
one for each runway, and movable between advanced
positions wherein they are disposed in the path of move-
ment of the oncoming cans in said runways and retracted
positions wherein they clear the runways, drop-off detents,
one for each runway, and similarly movable into and out
of the paths of movement of the cans in the runways,
the advanced position, of the inlet detent of each runway
being spaced along the runway from the advanced posi-
tion of the drop-off detent of the runway a distance equal
to the runway extent of a predetermined number of cans
of which the number of cans in each load is a multiple,
means operable when the carton has been moved to its
can-receiving position with respect to said funnel for
simultaneously moving said series of drop-off detents to
their retracted positions and for simultaneously moving
said inlet detents to their advanced Ppositions, means oper-
able during withdrawal of said carton for simultaneously
reversing the positions of said drop-off detents and inlet
detents respectively, and means operable upon movement
of said drop-off detents to their retracted position for
moving said carton-spreading means to its carton-spread-
ing position and operable upon movement of said drop-off
detents to their advanced positions for retracting said
carton-spreading means. ‘

6. In a machine for repeatedly introducing a load of
cans into a carton, means providing a series of inclined,
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parallel runways terminating in a discharge region, a
carton-loading funnel in register with the discharge
region of the runways and adapted to receive cans dis-
charged from the runways, means carried by said funnel

" and movable from a retracted position to an advanced

position for engaging the walls of said carton to spread
the same during loading of the carton when the latter is
in register with the funnel, an escapement mechanism for
delivering a measured load of cans to said funnel from
the runways, said escapement mechanism including inlet
detents, one for each runway, and movable between
advanced positions wherein they are disposed in the path
of movement of the oncoming cans in said runways and

. retracted positions wherein they clear the runways, drop-

off detents, one for each runway, and similarly movable
into and out of the paths of movement of the cans in
the runways, the advanced position of the inlet detent of
each runway being spaced ‘along the runway from the

. advanced position of the drop-off detent of the runway
20~

a distance equal to the runway extent of a predetermined
number of cans of which the number of cans in each load
is- a multiple; linkage mechanism movable in opposite
directions and operatively connected to said inlet and

_drop-off detents for moving said detents simultaneously,

with the inlet detents assuming their advanced position
when the drop-off detents assume their retracted position
and vice versa, means operable upon movement of the
carton to.its can-receiving position with respect to said

. funnel for actuating said linkage mechanism in one direc-

tion and operable during withdrawal of said carton for
actnating said linkage mechanism in the other direction,
and means operatively connecting said linkage mechanism
and carton-spreading means for moving the latter to its
advanced position when said linkage mechanism is in the
position it assumes when the carton is in its can-receiving
position.

7. In a mechanism for loading cans into open ended
cartons, means providing a series of runways the lower
ends of which terminate in a discharge region, a carton-
loading funnel in register with said discharge region for

_ receiving cans therefrom, means for separating the open
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end of the carton when in can-receiving position with
Tespect to said funnel, an: escapement mechanism for
delivering measured loads of cans to said funnel from
said runways and including a drop-off detent and an inlet
detent . for each runway movable alternately into can-
arresting and can-releasing positions respectively, a rock
shaft, linkage mechanisms operatively connecting said
rock shaft to each detent and to said carton-spreading
means, and means for actuating said rock shaft.

8. In a mechanism for loading cans into open ended
<cartons, means providing a series of runways the lower
ends of which terminate in a discharge region, a carton-
loading funnel in register with said discharge region for
Teceiving cans, means for supplying cans to the upper
end of said runways for movement therealong to said
discharge region, a plurality of carton-spreading fingers
pivotally secured to said funnel and movable in unison
from retracted positions to advanced positions wherein
they engage the sides of a carton in can-receiving position
1o spread the same outwardly, an escapement mechanism
for delivering measured loads of cans to said funnel from
the runways, said escapement mechanism including a
series of drop-off and inlet detents one for each runway,
‘movable between advanced positions wherein they are
rdi§posed in the path of movement of oncoming cans in
said runways and retracted positions wherein they clear
the runways, a series of drop-off detents one for each
Tunway and similarly movable into and out of the path
-of movement of the cans in the runways, linkage mecha-
nism operatively connected to said inlet and drop-off
detents for moving said detents simultaneously, with the
inlet detents assuming their advanced positions when the
drop-off detents assume their retracted positions and vice
versa, linkage mechanism operatively connected to said
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twel ,con,nected to. sard)hnkage mechamsi‘ns for actuatmg
them,in opposite directions, and.means,
rock shaft ’
9 In a, mechanism, for Ioadmg cang, into open. ended
cartons, means provrdmg a, series of. runways the. Iowe;
ends of: whlch termlnate in a. dlscharge region, a, cartqn—

receiving: successive: can. loads therefrom a.carton. spv:ee(L
mber plvotally connected to, S'ud funnel and mov-
retracted to an advanced posmon wherein, it
rde of - the.carton. to spread the same- outwardly
when . the carton, is. in, can-receiving; posmon an. escape:.
ment: me(.hanlsm for. dehverm" measured. loads of -cans.
to, sald fun el from sard TUnWays. and rnelndmg a_drop-
oﬁ' detent ,an, inlet detent. for. each. runway movable

alternately be tween can-arresting and can-releasing posi-
tions respectrvely, a cam for actuating said; carton-spread-

ing-member, a rockshaft, linkage mechanisms operatively 2

connecting each detent.to said.rock shaft, linkage mechan-
ism, connecting. said, cam to said rock shaft; and: means
for actuating said rock shaft.

10, In a.machine. for loading cans into cartons, means
providing a_series of-inclined runways the lower ends of
which-are. turned: downwardly and-terminate in a.discharge
region, a carton-loading funnel. in regnstex with said dis-
charge. region of the runways to receive. cans. discharged
from: the runways simultaneously, means for continuously
supplying cans. to the, upper ends of each. of said runways
for. movement, by gravity therealong. to said discharge
region, an escapement mechanism for delivering measured
loads of cans to sajd funnel from said runways, means for
maintaining, the cans from the respective runways in rows
in. the funnel, said. escapement mechanism comprlsmg
a series of inlet detents, one for each runway, a series of
drop -off: detents, one for. each runway, each detent being
in. the, form of a lever prvoted for limited oscillation about
a medial axis, a can-engagmg finger. on one. end of each,
lever the detents of each series being movable in unison
between advanced positions wherein’ the fingers thereon
are, disposed: in the paths of oncomlng cans in their
respective runways and retracted positions wherein the
fingers clear said paths, and means for. alternately movmg
said: series. of inlet and. drop-off detents from their ad-
vanced. positions to their retracted positions and vice

';' osclllatmg aid .

‘funnel in “register. with. said; discharge, region for.
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: L»odxly osc111anon about dll axis,. a, second common actuat- ;

12
versa, saxd means compnsmg a. thrust rod. vaotally COn:
af, ong, end. fo. an end. of, each infet .detent lever,
uactuatmg bar prvotally connected to. the otk er.
ends of said . thrust rods means. mountm sald bar, for.

ing, bar connected to an end.of. each drop -off Iever, and.a..‘
rock shaft.common to said aetuatmg bars and connected;
thereto for imparting . respective. oscrllatory movements
to said- bars, said first mentioned bar haying a component.

: of ymotion imparting, thrust to said-thrust rods.to. oscillate,

said inlet detent levers, the oscillating. movement. of said;
second  bar serving to directly oscillate said. drop-off: de;
tents,

11. In.a machine for repeatedly mtroducmg a.load of.

; cans. into, a carton, means. providing. a. series .of inclined

ruaways the lower ends of which terminate in.a. discharge.
region, a carton-loading funnel in reglster with. the dis-
charge region of the runways, an escapement mechanism.
for delivering measured loads of cans.to said -funnel from.

_said. runways, said. escapement mechanism 1nclud1ng a

series of inlet detents, one. for.each runway, and: ‘movable
in. unison between advanced. can- engaging. and retractedx
can-releasing. positions, a series of -drop-off - detents, one
for each runway, and similarly movable between can-

_engaging and can-releasing positions, linkage mechanism

movable in opposite directions and -operatively connected-
to said inlet and drop-off detents, with the inlet detents
assuming their advanced positions when the drop off- de-
tents assume their retracted posmons ‘dnd” vice versa, a

s cylinder having a piston therein operatrvely connectedf

to said linkage mechanism for operatmg the latter, a',
control valve for the cylinder, a source of motive._ ﬂurd '
said valve including a member operable when in ‘one
posmon to supply fluid to one end of the cylmder andi

'operable when in another position to supply fluid to the,

other end of the cylinder, and an electromagnet operable_
under the control of the movements of the, carton under-
going filling for controlhng ‘the movements of sald va]ve
member
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