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Patented Mar. 13, 1951 2,544,735 

UNITED STATES PATENT OFFICE 
iMAGNETIC-STACKING AND PACKAGENG 

3 MACHINE FORCANS 

John C. Strickler,-San Francisco, Calif., assignor 
to. American Can Company, New York, N.Y., a 
corporation of New Jersey 
Application May 17, 1945, Serial No. 594,218 

(C. 226-5) 15 Claims. 

The present invention relates to a machine for 
packaging metallic: containerstoricans...for ship 
ment and storage and has particular: reference 

i to magnetic devices for arranging the cans in a 
predetermined order for packaging. 

In the can making industry, certain kinds. Of 
cans, especially those of the 'sanitary', or full 
openmouth types used for fruits and vegetables 
and other food products. Sometimes are sealed in 
-large paper-bags; or packages, containing ap 
proximately two hundred cans, which protect the 

- cans from contamination during shipment, and 
storage. 
-Forbest results cans packed in such-paper bags 

, or packages, are arranged in a compact, relatively 
Solid mass which can be handled Without-break 
ing. It has been found that by, arranging the 

5 

O 

5 

cans in a staggered relation before placing them 
-in-layers in the bag or package, better resultS 
are attained. However, the arranging. of the 
cans in Such a staggered relation presentS.-con 

: siderable difficulties where high speed production 
requirements must be considered. 
The instant invention contemplates overcom 

ing, these difficulties by providing a machine in 
which cans...moving in a continuous procession 
are. quickly arranged in proper, relation and are 
placeds within a package ready for sealing... with 
out manual handling and under high speed con 
ditions. 
An object of the invention is the provision of a 

machine for placing cans into fibre bags or pack 
ages in a compact arrangement wherein the cans 
are Stacked in vertical contiguous rows in a pre 
determined relation and the entire arrangement 
of cans as a unit is shifted into place within the 
package and this is repeated for the desired num 
ber of layers of Such units comprising, the con 
tents, of each package. 
Another object is the provision of such a ma 

Chine wherein stationary and movable magnets 
Operating in a Synchronized order are utilized for 
-stacking...andholding the cans in a predetermined 
arrangement to make up a layer unit to be in 
Serted in a package of Such cans. 
Another object is, the provision in a machine 

of this character of devices receiving cans in a 
continuous procession and segregating them into 
rows of a predetermined number of cans, each 
row being located relative to a neighboring row 
to build up a compact, relatively solid layer of 
cans preparatory...to insertion into the package as 
a unit. 
Another object is the provision in Such ama 

chine of devices for inserting a separator sheet 

2 
offibre.or, other, material between the layer units 
of cans. as they are placed within the package to 

: keep the cans. of each layer, unit separated. 
Numerous other objects and advantages of the 

invention, will be apparent as it is better under 
stood from the following-description, which, taken 
in connection. With the accompanying drawings, 
discloses a preferred embodiment thereof. 

Referring to the drawings: 
Figure; 1 is a top plan View, of a machine tem 

l, bodying the instant invention; 
Figs. 2. and 3 are enlarged top plan and side 

views respectively...of a gear detail used in the 
... machine, with parts shown...in section and parts 
broken away; 

Fig. 4 is a perspective view.drawn on a reduced 
... scale of a package or bag filled with cans by the 
tnachine...shown in Fig.1; 

Fig. 5 is a side view of the machine shown, in 
20. Fig. 1, with parts broken away; 

Fig.6 is a front view of the machine, with parts 
... broken away; 

Figs, 7 and 8...are transverse sectional views 
taken substantially, along the line 7-7 in Fig. 

25.6 and showing the moving parts in different posi 
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tions, parts, being broken aWay; 
Fig. 9 is a vertical longitudinal section taken 

substantially, along the line.9-9 in Eig. 1, with 
parts broken away; 
-Fig. 10 is an enlarged perspective detail of one 

of the-parts of the machine, with portions broken 
aWay; 
Fig.11 is a vertical transverse section taken 

substantially along the broken line. --if in Eig. 
9, with parts broken away; 

Figs. 12 to 17, inclusive, are diagrammatic views 
showing how cans are stacked vertically by the 
stacking elements of the machine; and 
...Fig.18 is a diagrammatic view of the driving 
mechanism of the machine and a wiring diagram 
of the electric apparatus used in the machine. 
As a preferred embodiment of the instant in 

vention the drawings, illustrate a machine, in 
which sheet metal cans A (Fig. 4) are packed into 
large paper bags B to form a package for ship 
ment and storage. The cans A are empty and 
have one end closed with an end member C (see 
Figs. 7 and 8). The cans, shown are round in 
cross section but the invention is equally, well 
adapted to other shapes of can. 

In the machine the cans A, are received ina, 
horizontal position, i.e., lying on one side and are 
Segregated into rows of a desired number of cans. 
ROWS of equal numbers of cans may be segregated 
Or rows of unequal numbers if desired, so that 
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they may be staggered or not staggered in the 
corresponding relation. 
The rows of cans, as they are segregated are 

lifted vertically and arranged in position to form 
a compact, orderly mass or layer unit. When 
the unit is complete the entire mass is pushed 
horizontally into a mould D or package holding 
device which is surrounded by a paper bag or 
can package B. As each layer unit is deposited 
in the mould a fibre separator sheet E is inserted 
into place in front of the layer of cans. In this 
manner a plurality of layers of cans separated by 
fibre sheets E are built up in the mould until it 
is filled. When the mould D is filled the bag B 
with its load of cans is removed and Sealed ready 
for shipment or storage. 
The cans A advance into the machine in a 

continuous procession moving along an inclined 
runway 2 (Figs. 1, 6, 7, 8 and 11), the machine 
end of which is secured to a vertical frame 22 
having an H shaped horizontal cross Section 
which constitutes the main frame of the machine. 
In the machine the cans roll along a horizontal 
table or support 23 (Figs. 9 and 11) which is 
formed as an integral part of the main frame 22. 
This table is substantially as wide or deep as the 
height of the cans received thereon. 
The number of cans on the table 23 constitute 

O 

20 

one row, as hereinbefore mentioned. The num 
ber of cans in the row and their location on the 
table is controlled by a stop arm or element 25 
which is disposed adjacent the terminal end of 
the table, at the right as shown in Fig. 11. Where 
the cans are to be stacked in a stagger layout as 
shown in the drawings, the stop arm 25 recipro 
cates along the table a distance of one-half the 
diameter of a can and in shifted position Stops 
alternate rows of cans one-half a diameter ahead 
of the inbetween rows. It is this locating of the 
cans that forms the staggered or nesting relation 
when the rows are lifted vertically into a Stack. 
The stop arm 25 is mounted loosely on a pivot 

pin 27 (Fig. 11) secured in the upper end of a 
vertical stop lever 28 carried on a rocker pin 29 
secured in a pair of lugs 3i formed on the inner 
surface of one of the side wings of the main 
frame 22. The stop arm and the stop lever are 
formed with laterally extended lugs 33, 34 which 
carry aligned electric Switch points constituting 
a switch 35 which is used, as will be hereinafter 
explained in connection with the Wiring diagram 
in Fig. 18, to set in motion devices for lifting the 
located rows of cans into the Stack. A wire Spring 
36 interposed between the lugs 33, 34 keeps the 
Switch points in a normally Separated position, 
the arm 25 then being positioned relative to the 
lever 28 as shown in Fig.11. 
The lower end of the stop lever 28 carries a 

cam roller i (Figs, 9, 11 and 18) which operates 
against an edge cam 42 mounted on a short jack 
shaft 43 carried in a bearing 44 formed on a 
transverse vertical Web 45 of the main frame 22. 
The jack shaft is rotated by a Sprocket 46 which 
is mounted on the inner end of the shaft. The 
Sprocket is connected by a chain 47 to a driving 
Sprocket 48 (see also Fig. 6) mounted on a main 
drive shaft 49 carried in a pair of spaced bear 
ings 5 formed on the transverse web 45 of the 
main frame 22. 
The main drive shaft 49 is rotated by a Sprocket 

52 (Fig. 6) carried loosely on the shaft. This 
Sprocket is connected by a chain 53 to a driving 
Sprocket 54 mounted on a rotor shaft 55 of a 
combined electric motor and speed reducer unit 
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4. 
continuously. The main drive shaft, however, is 
normally stationary and is rotated periodically 
by a Suitable commercial one-revolution clutch 
57 (Figs. 6 and 11) having a driving member 58 
keyed to the drive shaft and a driven member 59 
Secured to the drive sprocket 52. The clutch is 
actuated by a pivotally mounted clutch finger 
6 controlled by a movable element 62 of an elec 
tric Solenoid 63 carried on the transverse web 45 
of the main frame 22. 

Hence when a full row of cans A is assembled 
On the table 23 as shown in Fig. 11, they create 
a pressure against the stop arm 25 sufficient to 
pivot the arm on its pin 27 against the resistance 
of its wire spring 36. This movement of the arm 
brings its Switch contact against the switch con 
tact of the stop lever 28 and this closes the switch 
35. Closing of the switch energizes the main 
clutch solenoid 63 (Fig. 6) and this actuates the 
clutch finger 6 to throw in the clutch 57. The 
main drive shaft 49 thereupon begins its move 
ment and rotates through one revolution after 
which it stops. 

During the rotation of the main drive shaft 
49 the cans A on the table are lifted vertically 
and the jack shaft 43 and the cam 42 carried 
thereon rotate through one-half revolution. This 
shifts the stop lever 28 inwardly, as hereinabove 
explained, to locate the next row of incoming 
cans in a position which is in staggered relation 
to the row just elevated. As soon as the row of 
cans being elevated has passed above the stop 
arm 25 and released the same, the spring 36 opens 
the Switch 35 and this deemergizes the solenoid 
63 to permit stopping of the main drive shaft at 
the end of its one revolution. This cycle is re 
peated for each row of cans to be elevated into 
Stacked formation. 

Lifting of the rows of cans is effected by a 
plurality of Spaced and parallel, vertically dis 
posed magnetic feed or lift bars 66 (Figs. 6, 7, 8, 
9 and 10) which are located adjacent the front 
of the can table 23. These lift bars operate in 
vertical slideway grooves 67 formed in a retainer 
plate 68 which extends transversely across the 
front of the machine and at its ends is bolted 
to the main frame 22. This plate is made of non 
magnetic material and confines the lift bars 
against displacement. It is mounted above the 
top edge of the transverse web 45 of the main 
frame. 
Each lift bar 66 is of channel shape construc 

tion, as best shown in Fig. 10, and contains a 
plurality of electromagnets 7 which when ener 
gized Set up a magnetic field adjacent the bars. A 
cover plate 72 secured to a side of each bar and 
forming a part thereof retains the magnets in 
place within the bar. Energization of the mag 
netS is controlled by an electric switch 73 indi 
cated in the wiring diagram in Fig. 18 and opened 
and closed at the proper time by a cam 14 carried 
On the main drive shaft 49. 
At their lower ends, the lift bars 66 are tied 

together by a shaft 75 which extends through the 
ends of the bars. Intermediate the two outer 
pairs of lift bars, the shaft carries a pair of spaced 
and parallel arms 76. The lower ends of these 
arms are mounted on pivot studs TT secured into 
eccentric discs 78 carried on the outer ends of 
the main drive shaft 49. 
Hence When the main drive shaft 49 rotates 

through its one-revolution cycle it raises the lift 
bars through an upward or stacking stroke and 
then lowers them to their original position 

56. The motor and Speed reducer unit operate 75 through a return stroke by the action of the 
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eccentric discs 78 and the arms. 6. At the begin 
ning of the stacking stroke, the switch cam: 14 
turning with the shaft. immediately. closes the 
electric, switch 73, and thus energizes the electro 
magnets. 7. The energized magnets attract the 
cans. A , then resting on the table 23. and hold 
them with their open ends against the lift bars. 
As the lift bars rise through their stacking stroke, 
the row of cans, clinging to the lift bars is ele 

- vitaed. above...the table: 23 to a position in front 
of the mould D. Here they are clear of the next 
row of incoming cans which immediately roll into 
-place: on the table; as Soon as the cans just lifted 
are out of the Way. 
At the end of the up or stacking stroke of the 

lift...bars. 66 and justi, before the bars...start to 
'return to their originallowered position, the mag 
.netic hold on the row of elevated cans is trans 
ferred from the lifter bars to...a...plurality of inter 
mediate T-shaped auxiliary 'magnetic holding: 
-plates:8. These plates retain the cans in their 
relevated position while the lift. bars return. The 
holding plates; 8 are disposed between the lifter 
bars in parallelism.therewith. They extend. Ver 

...tically for the full height of the can mould l) and 
are located directly in front of this mould. 
The inner faces of the holding plates:8...are...in 

a Vertical plane and in One position are in the 
sane. Vertical plane With the inner faces of the 
lifter bars 66. These plate inner faces are thus 
adjacent... the open-ends of the cans. When the 
latter are lifted alongside the plates into their 
elevated position. The holding plates extend out 
Wardly in the front of the machine a consider 
able distance beyond the lift bars as best seen 
in FigS., 7 and 9. The outer vertical edges of 
these plates are maintained in spaced relation 
by a plurality of rows of normally deenergized 
cylindrical electro-magnets. 82. Tie rods 83 ex 
tend across the entire number of plates and are 
in the same vertical plane. ...Each rod passes 
through a row of the magnets and ties the plates 
together. The magnets are energized and deen 
ergized by, an electric switch;84 (Fig. 18) which 
is opened and closed at the propertime by an edge 
cam 85 (Fig. 18) mounted on the main drive 
Shaft. 49. 

After a row of cans has been lifted and just 
before the lift bars: 66 start to return to their 
Originallowered position, the Switch 84 is closed 
and the holding magnets. 82 are energized. The 
magnetic fields set up in the faces of the holding 
plates. 3; by these magnets hold the elevated 
cans against them. The magnets. 7 in the lift 
bars are deensrgized and thus release their hold 
On the Cans. This is what, constitutes the trans 
fer of magnetic holding power from the bars to 
the plates as mentioned above. The cans then 
remain in their elevated position being held by 
the holding plates while the lift bars return to 
pick up another row of cans. 
At the time the lift - bars 66 return to fully 

lowered position, the main drive shaft 49 has 
just-completed its one revolution cycle and both 
bars and shaft come to rest. This completes 
the cycle of Operation of lifting one row of cans. 
If there are Sufficient, cans on the table 23 to 
make up, a new row before the main drive shaft 
49 completes its cycle, the pressure of the cans 
Will close the Stop switch 33 before the lift bars 
66 have completed their return stroke and hence 
the clutch Solenoid 63 will be already energized 
and the clutch finger 6 already actuated to start 
a new cycle just as Soon as the old cycle is con 

... 2 

6 
, not stop at the end of the cycle; but continues 
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: on the new cycle.as soon as the preceding cycle 
is completed. Hence if Sufficient cans are: avail 
able practically continuous operations of thema 
chine may be had. 
When the Second row of cans is: about to be 

elevated into position in front of the mould D, 
the magnets. 82 in the holding plates.8- are ide 
energized. Simultaneously with the energizing of 
the magnets, in the lift. bars, 66. Hence the 
magnetic hold on the cans in the elevated first 
row is transferred from the: holding plates, 8 
to the lift bars at the same time that the lift 
bars pick up the newly completed row of cans 
on the table. Thus...when the lift bars, move up 
through their second stacking stroke,...they lift 

...the bottom row. of cans into the elevated posi 
tion formerly occupied by the first row, and simul 
taneously lift the first row to a still higher, ele 
Vation. 
Upon reaching these new elevations the mag 

netic holding powers again is transferred from 
the lift bars 66 to the holding plates. 8 by the 
deenergization of the magnetS and the ener 
gization of the magnets. 82, as above: explained. 
This leaves, both rows of elevated cans suspended 

: by...the holding plates 8... and leaves the lift:bars 
66 free to return for another row. 
Thereafter the lifting cycle; is: repeated:...and 

as shown by the diagrams in Figs. 12 to 17-in 
clusive, the rows of: cans are progressively... ele 
Wated and stacked the mass of cans alternately 
clinging to the holding plates 8.f. and to the lift 
iing, bars: 66. It should be noted that all rows 
of cans move upWardly in spaced relation for the 
first few lifting actions. 

In the instant case, ... where's six rows' of cans 
snake up...the full layer. unit, this spaced lifting 
takes place for the first four-rows. The top-row 
of cans reaches the top of the mould (Fig. 16) 
before the end of the fifth stacking stroke of 
the lift bars. 85. "Overhanging guide bars or can 
.Stop elements 86 forming the roof of the -mould 
D. prevent the full lifting effect of the lift bars 
on the cans at this time and hold the top row 
of CanS in proper position. ... On this stroke the 
...Second row i down from the top engages against 
the top row... and comes into 'proper. staggered 
relation therewith during the upward travel of 
the lift bars on this stroke. This is... brought 
about by the rising lift barsi. 66 slipping along 
the cans which have been prevented from up 
Ward movement by the bars 86. On the sixth 
stacking stroke of: the lift bars. (Fig. 17) the 
Spaces between the remaining rows-of cans are 
completely closed as the-moving. rows progres 

isively engage against the stopped rows. In this 
s Way the full assemblage of a layer unit of cans 
. Sufficient to fill the mold Dis-completed. 

Transfer of the assembled layer unit of cans 
A into the mould D is brought about by alongi 
tudinal horizontal movement of the holding 
plates: 8 while the lift bars 66- are returning to 
their lowered position after delivering the sixth 
row. of cans to the holding-plates. For this pur 
:pose the two outer holding plates, one on each 
Side ... of the machine, are equipped with slide 
brackets 88 (Figs. 5 to 9 and 11). These brackets 
have longitudinal slideways 89 in which sta 
tionary-gibs: 9 f (see also Figs. 7, 8 and 11) are 
located. Gibs 9 are formed on the outer-sur 
faces of the two side frames of the main frame 
22 and provide tracks along which slide the 
brackets 88. 

pleted. In that event the main drive.shaft does 75 : The slide brackets-88. are: connected by links 
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93. (Figs. 5, 6, 7, 8 and 11) to the upper ends 
of a pair of vertically disposed levers 94 which 
are mounted on the ends of a rocker shaft 96. 
This shaft extends across the machine and is 
Carlied in bearings 97 formed in the main frame 
22. Within the frame, the rocker shaft carries 
an arm 98 (see Figs. 9, 11 and 18) having its 
outer end pivotally connected to a crank 99 
mounted on a pivot stud Of Secured in an ec 
centric disc fo2. The disc is mounted on a short 
Shaft O3 carried in a pair of Spaced bearings 
04 formed on the transverse web 45 of the main 

frame 22. 
The short shaft 03 is normally Stationary 

but once for every layer unit of cans formed in 
the stacker section of the machine, the shaft 
is rotated through a one revolution cycle. For 
this purpose the shaft carries a loose hub having 
formed thereon a small Sprocket 5 (Figs. 11 and 
18) and a large Sprocket 08. The large Sprocket 
is connected by a chain. Oil to a driving Sprocket 
08 mounted on the main drive shaft 49 ade 

jacent the driving Sprocket 52. 
Connection between the short shaft fo3 and 

the Sprocket f of for rotating the shaft is effected 
by way of a suitable one-revolution clutch 
(Fig. 18) similar to the drive shaft clutch 57 
hereinbefore described. The clutch f includes 
a driving element 2 keyed onto the short shaft 
and a driven element f 3 formed on the small 
Sprocket (5. The clutch is operated by a 
pivoted clutch finger 4 which is actuated by 
a movable element f5 of a normally deemergized 
electric Solenoid 6 mounted. On the transverse 
web 45 of the main frame 22. 

Energization of the clutch Solenoid 6 is 
brought about by an electric switch iT (Fig. 
18) which is opened and closed at the proper 
time by an edge cam 8. 
on a stub shaft 2 carried in a bearing 22 
formed on the transverse Web 45 of the main 
frame 22. The shaft is periodically rotated by 
a gear 23 (see also FigS. 9 and 11) which is 
mounted on the outer end of the shaft and 
which meshes with a pinion 24 mounted on 
the outer end of the jack shaft 43. The gear 
23 is designed to make one revolution for each 
layer unit of cans, six rows while the gear pinion 
f24 makes one half revolution for each row of 
cans elevated. 

Hence when a full layer unit of cans has been 
stacked in position in front of the mould D, 
by the combined action of the lift bars 66 and 
the holding plates 8, the gear 23 has been ro 
tated sufficiently to move the cam f 8 which in 
turn closes the switch 7. The energizes the 
clutch solenoid 6 and thus throws in the clutch 
if . This operation of the clutch rotates the 
Short Shaft 03 through one revolution before 
the clutch again becomes disconnected. 
During this revolution of the short shaft, the 

eccentric O2 mounted thereon through its de 
scribed connections with the holding plates 8, 
shifts the plates horizontally as mentioned above 
through a can pushing stroke. This deposits 
the mass of cans clinging to the plates into the 
mould D as a layer unit. The holding plates 
move the cans into the mould from the position 
shown in Fig. 7 to that shown in Fig. 8, which 
distance is equal to the length of the cans plus 
a slight overthrow for clearance purposes. 
When the layer unit of cans is fully Within 

the mould, as when the holding plates 8 reach 
the innermost extent of their pushing stroke, 
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8 
gizing of the magnets releases the cans from 
the holding plates, the cans becoming seated in 
the mould. The deenergizing of the magnets is 
effected by the opening of a normally closed 
electric switch 25 (Fig. 18) which is controlled 
by an edge cam 26 (see also Fig. 11) carried 
on the inner end of the short shaft 03. 
As Soon as the cans are released from the hold 

ing plates 8, these plates move OutWardly 
through a return stroke and come to rest in 
their original position adjacent the lift bars 66. 
They remain in this position while cooperating 
with the lift bars in building up another layer 
unit of cans for the Subsequent insertion into 
the mould. 
The can mould D Comprises the Overhanging 

guide bars 86 and a plurality of horizontally 
disposed plates 3 and two corner members 32 
(see Figs. 9 and 11). The inner ends of the 
plates and corner members are secured to the 
main frame 22. These plates and members are 
arranged so as to Surround and set off a rec 
tangular area, which is substantially equal to 
that occupied by the full number of cans to be 
packed into a paper bag B. The plates and 
Corner members are disposed in Spaced and par 
allel relation. With their edges beveled and curved 
So as to fit and properly hold the cans of each 
layer unit in their staggered and nested relar 
tion. The two corner members 32 are located 
in diagonally disposed corners and are formed 
with interior locating surfaces 33 to fit the 
can pattern, as best shown in Figs. 9, 11 and 17. 
The outer ends of the mould plates 3 and 

corner members 32 project beyond the ma 
chine frame for a distance equal to the depth 
of the bag B into the cans are to be packed. 
The bag is stretched over this mould, as best 
shown in Fig. 1, either while the mould is being 
filled or after it is filled. Hence when the mould 
is filled With cans, by the repeated pushing 
movement of the holding plates 8 as has been 
explained, the bag or package With its load of 
cans may be rapidly Stripped off in any suitable 
manner and carried away for Sealing to condi 
tion it for shipping or Storage. 
As each layer unit of cans A is placed within 

the mould D a sheet E of fibre, as for example 
heavy paper or cardboard, is placed in the mould 
adjacent one face of the cans. This sheet serves 
as a Spacer or Separator element to keep the 
layers of cans separated to avoid damage to the 
Cans and prevent their shifting out of place 
While in the bag. 
The separator sheet E is cut off from a roll F. 

(FigS. 1, 5 and 9) of fibre strip stock supported 
on an axle 35 the ends of which are carried in 
a pair of brackets 36 secured to the main frame 
22. The strip of fibre from the roll extends 
Vertically toward the top of the machine ad 
jacent the outer ends of the holding plates 8, 
and is supported on a pair of Spaced flanged 
idler rollers ffif, 42 which extend across the 
machine. The rollers 4, 42 are mounted on 
idler shafts f43 carried in bearings 44 formed 
in Side brackets 45 (see also Fig. 11) bolted to 
the top of the main frame 22. There is a 
bracket. On each side of the machine. 
The leading end of the strip of fibre extends 

between a pair of normally stationary feeding 
roilers 48, 49 mounted on respective shafts 
5i, 52 which extend across the machine. The 

shaft 5 is carried in bearings 53 formed in 
the magnets 82 are deemergized. This deemer- 75 the side brackets 45. The roller 49 serves as a 
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pressure roller and its shaft. 52'isi? carried in a 
pair of slide blocks 54 mounted in slideways 
55 formed in auxiliary brackets: 56 bolted to 

the top of the main: frames; 22 adjacent the 
brackets 45. Adjustingiscrews's 57 carried in: 
the auxiliary brackets and engaging against the 
slide blocks provide for adjusting the pressure: 
exerted by the roller:f 49* against the strip of 
fibre as it is fed by the feed rollerS. 
In operation the feed rollers 48, 49 feed the 

leading end of the strip of fibre down in front 
of the mould. D into the space between a layer. 
unit of cans in the mould: and a layer units of 
cans being stacked by the combined: action of . 
the lift bars 66 and the holding plates 8. To 
feed the strip the feed rollers are rotated in uni 
son by a pair of meshing spur gears 36 62, 
mounted on the ends" of the roller'shafts : 5, 
52. 
The feed rollers: 48; 49 are driven by an in 

terrupted gear mechanism which permits, inter 
ruption of the feeding action while the separator. 
sheet E is cut off: This mechanism includes a 
tight gear 63. (Figs. 1, 2 and 3) which is keyed: 
to the feed roller shaft 5 and a loose gear:64 
which is semi-loosely mounted on the shaft ad 
jacent the tight gear.'. A collar. 65-pinned to the 
end of the shaft keeps the loose gear in place 
thereon. The loose gear is formed with a curved 
slot 66 and a pin 67 secured in the tight. gear. 
63 projects into the slot and limits the amount 

of rotative movement relative to the tight gear, 
as will be explained hereinafter. - 
A conventional hand brake. 68 'Surrounds: the 

hub of the tight gear, and applies a pressure. 
thereoni to hold the feed rollers' normally sta 
tionary. This stops; rotation of the rollers at 
the termination of a., sheet, feeding: Operation. 
This brake is secured by:a: Stud 69 to the adja-. 
cent side bracket 45.3 
The interrupted gear mechanism also includes 

a mutilated drive gear * if having two: adjacent 
toothless recessed areas: 72, 73 formed in its 
periphery, as best shown in Figs. 2 and 3., Such: 
a gear, cooperates with and drives the "tight and 
loose gears 63, S4 at certain periods. , The 
mutilated gear, f is mounted on One's endi:of a 
Cross Shaft. 5 (see also Fig. 11). Which is car 
ried in bearings 76 formed in the side brackets 
: A5. The opposite end of the cross shaft carries. 
a sprocket (see also Fig; 5) which is driven 
by a chain 8:which extends down" alongside 
the main frame 22. Atithe" bottom chain': T8. 
Operates over a 'Sprocket 9 mounted. On a " 
sprocket shaft 8f . 
The sprocket shaft 8 (Fig.:11) extends across 

the machine and is carried in bearings:f 82 formed. 
in the main frare. 22. This shaft carries a driv 
ing sprocket 83 which is loose Fon the shiaft and 
which is rotated by a chain connection 84 with 
the small sprocket if 05 on the can pusher short 
shaft 3. 

iher sprocket: shaft 8 is normally stationary 
but is rotated through a one:revolution cycle . 
Once for every layer unit of cans; Ainserted into 
the inould "D. Rotation of the 'Shaft. is effected 
through a suitable: one-revolution's clutch 85 
(FigS. i.1 and 18) which is similar to the other 
two clutches, he'einbefore explained. The 
clutch 85 includesia, driving; member 86&keyed 
onto the sprocket... shaft cand: a 3-driven member 
85 formed on the sprocket, 3,83. The clutch is 

Operated by as pivotally: mounted: clutch finger 
is 3 which is actuated by aimovable element 89 
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sation of the Sprocket shaft. 

O 
mounted on the transverse web 45 of the mains 
frame:22. 

Energization, of the clutch Solenoid , 9 is 
brought about by the operation of an electric. 
switch. 92 (Fig. 18) which is opened and closed 
at the proper time, by an edge" cam 93. The 
calm is mounted on the inner end of the stub, 
Shaft 2 i. 
The speed relation between the sprocket shaft 
8 and the feed rollers 48, 49 is such that a 
length of the.strip of fibre required to provide 
a separator sheet E is fed into place adjacent the 
layer unit of cans in the mould B. during a par 
tial rotation of the Sprocket shaft. During the 
remainder of the one-revolution cycle of the 
Sprocket shaft, the separator sheet F is severed 
from the strip, , 
During the separator sheet cutting operation: 

the feed rollers 48, 49 come to rest while the 
Sprocket shaft 8 continues to rotate and they 
remain stationary until the next cycle of oper 

This, stopping of 
the feed rollers is effected by the mutilated gear 
f7f, as during its rotation by the sprocket shaft, 
it brings the toothless, recessed area, 2 into 
position adjacent the tight gear 63 on the feed 
roller shaft d5. This recessed area extends half. 
Way across the face of the mutilated gear. 
So;3that, during the passage of this area, past 
the tight gear 63, the latter gear will not be: 
rotated but the loose gear 64 will continue to 
rotate: . It is this halting' of the tight, gear S3 
that stops the feeding action of the feed rollers. 
During the continued rotation of the loose gear 

164 with the mutilated gear 7, while the tight 
gear 63 remains, stationary, the curved slot 66 
in the loose gear is rotated So... that its leading 
end moves away from the pin 6 in the now 
stationary tight gear. Rotation of the loose gear 
continues until the trailing end of the curved slot 
66 comes into engagement, with the pin 67. 
This is the end of the cycle of operation of the 
Sprocket shaft 8. However, the length of the 
curved slot f66 is Such that contact of the pin 
f67 with the trailing end of the slot, brings the 
gear teeth of the loose gear 64 into transverse 
alignment with the teeth on the tight gear 63. 

Hence upon rotation of the mutilated gear 7 
'at the beginning of the next following cycle of 
operation, the teeth of this gear at the trailing 
end of the recessed area T2 will properly mesh 
with the teeth on the stationary tight gear 63 
and thus will pick up or start rotating this gear. 
in the propertimed relation. 
The mutilated gear. If disengages the loose 

gear 64. at the same times it picks up the tight 
gear 63 to effect the rotation of the feed rolls 
48, 49 for the feeding of a subsequent separator. 

sheet E. . This disengagement is brought about 
by the bringing of the toothless, recessed area, 
73 of the mutilated gear into place adjacent the 

loose gear. While this recessed area is passing 
the loose gear, there is no engagement between 
the loose gear. and the mutilated gear. Hence the 
loose gear temporarily stops rotating. 
During this stationary period of the loose gear, 

the pin, 67 in the now rotating tight gear 63. 
travels along the curved slot in the loose gear 
and thus moves away from the trailing end of 
the slot toward the leading end. When the pin 
engages the leading end of the slot, the loose gear. 
is again in its original position adjacent the tight 
gear, With the teeth-of both gears in transverse 

of a normally deemergized selectric solenoids 9 - 75 alignment. Hence when the teeth of the muti 
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lated gear 7 again come into engagement with 
the loose gear they will be in proper meshing 
position. In this manner temporary halting of 
the feed rollers 48, 4.9 may be brought about 
with continued operation of the driving gears. 
While the feeding rollers 48, 49 and the strip 

of fibre is at rest, after a predetermined length 
of the strip has been fed into position to provide 
a separator sheet E, the sheet is cut off. This is 
effected by a movable cut-off knife 95 (Fig. 9) 
cooperating with a stationary cut-off knife 96 
located directly below the feeding rollers and be 
tween which the strip passes. The ends of the 
stationary knife are secured in the auxiliary 
brackets 56. The ends of the movable knife 95 
are bolted to slide blocks 97 (see also Fig. il) 
which operate in horizontal slideways 98 formed 
in the brackets 45. 
The movable knife 95 is actuated through a 

forward or cutting stroke (toward the right as 
viewed in Fig. 9) and thence through a return 
stroke by a pair of swing arms 20 located one 
adjacent the inner face of each of the bracketS 
45. These swing arms are mounted. On a croSS 

shaft 202 the ends of which are carried in bear 
ings 203 formed in the brackets 45. The Swing 
arms extend down adjacent the slide blocks 95 
and are formed with forked ends or clevises 204 
which straddle actuating pins 295 secured in the 
slide blocks. 

Intermediate its length one of the Swing arms 
20 carries a cam roller 28 which operates 
against an edge cam 209 mounted on and rotated 
with the mutilated gear shaft 75. Springs 21 
carried on pins 22 secured in the brackets 45 
connect with the slide blocks 9 and keep the 
cam roller 208 in engagement with its cam 299. 
It is this cut off mechanism that Severs the Sepa 
rator sheet E from the strip. After severance 
the sheet falls into place in the can mould D 4 
in front of the adjacent layer of cans therein 
in readiness to receive the next layer unit when 
that unit is assembled in the stacking portion 
of the machine. 

Reference should now be had to the wiring 
diagram shown in Fig. 18. In the machine the 
Various electric devices are supplied with electric 
energy by Way of a main lead wire 225 and a 
return lead wire 226 which connect with opposite 
Sides of a Suitable Supply of electric energy, such : 
as a generator 227. 

Setting of the machine in motion to stack the 
rows of cans into position as each row is assemi 
bled on the machine table 23 is effected by a 
circuit I, which includes the normally open stop 
Switch 35 and the normally deenergized clutch 
Solenoid 63. When the stop switch 35 is closed, 
electric energy from the generator 22 flows along 
main lead wire 225, a connecting wire 23, Sole 
noid 63, a connecting wire 232, closed switch 35, 
a connecting wire 233 to the return lead wire 
226. Electric energy passing along this circuit 
energizes the clutch Solenoid 63 which actuates 
the main shaft clutch 57 (Fig. 6). 

Energization and deenergization of the electro 
magnets 7 in the lift bars 65 is effected through 
a circuit M which includes the cam operated nor 
mally open switch 73. When the Switch 73 is 
ClOSed electric energy from the main lead Wire 
225 passes along a connecting wire 235, the mag 
nets T, a connecting wire 237, closed switch. 73, 
returning by way of a connecting wire 238 to 
the return lead wire 226. Electric energy passing 
along this circuit energizes the magnets 7. 
When the switch 73 is opened by the can 74 the 
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circuit is broken and the magnets become de 
energized. 
The magnets 82 of the holding bars 8 are 

energized and deenergized at the proper time 
by a circuit N which includes the cam operated 
normally open switch 84 and the normally closed 
breaker SWitch 25. When the can SWitch 84 
is closed electric energy from the main lead wire 
225 passes along a connecting wire 24 through 
the magnets 82, along a connecting wire 242, 
through the breaker switch 25, a wire 243, cam 
Switch 84, returning by a wire 244 to the return 
lead Wire 226. Electric energy passing along this 
circuit energizes the magnets 82. It is this energy 
that is utilized to hold the cans on the holding 
bars 8 while the lift bars 66 return to pick up 
and elevate the rows of cans from the machine 
table 23. When the cam switch 84 is opened the 
circuit is broken and the magnets 82 thereupon 
become deemergized. This is done to release 
the cans to the lift bars 66 so that they may be 
elevated, as hereinbefore explained. 
This electric energy passing along the circuit N 

is also utilized to hold the cans on the holding 
bars 8 while they are being inserted into the 
can mould D. In this case, however, the circuit 
is broken earlier in the stacking cycle So that the 
cans will be released when deposited in the mould. 
This is brought about before the regular open 
ing of the can Switch 84 and is effected by the 
opening of the breaker Switch 25. 

Horizontal movement of the holding bars 8, 
brought about by actuation of the clutch and 
the resulting rotation of the short shaft G3 is 
effected by a circuit O which includes the nor 
mally deemergized clutch Solenoid 6 and the 
cam operated normally open switch T. When 
the Switch T is closed, electric energy from the 
main lead wire 225 passes along a connecting 
wire 246, through the solenoid f6, a wire 24, 
Switch , and a connecting Wire 248 returning 
to the return lead wire 226. It is the electric 
energy that passes along this circuit that ener 
gizes the clutch Solenoid 6 and thereby through 
the one-revolution clutch sets the short shaft 
03 in motion. Opening of the cam Switch 

occurs before the end of the one-revolution cycle 
of the short shaft 03, and thereby deemergizes 
the solenoid before the end of the cycle to insure 
completion of only one cycle. 
The separator sheet cutting off movement 

effected by the clutch cam 85 and the sprocket 
shaft f8 f is brought about through a circuit P 
which includes the normally deemergized clutch 
Solenoid 9 and the cam operated normally open 
switch 92. When the Switch 92 is closed electric 
energy from the main lead Wire 225 passes along 
a connecting wire 25, through the clutch Solenoid 
f9, and returning by a wire 253 to the return 
lead Wire 226. Electric energy passing along this 
circuit energizes the clutch Solenoid 9 and thus 
throws in the cut-off clutch 85 for a one-revolu 
tion cycle. Before the completion of this cycle 
the SWitch 92 opens, and this deemergizes the 
solenoid 9 and thus permits of the stopping 
of the sprocket shaft 8 at the end of the cycle, 
This completes the Wiring diagram. 

It is thought that the invention and many 
of its attendant advantages Will be understood 
from the foregoing description, and it will be 
apparent that various changes may be made in 
the form, construction and arrangement of the 
parts without departing from the Spirit and 
scope of the invention or sacrificing all of its 

advantages, the form hereinbefore 
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described being: merely a preferred embodiment. 
thereof: 

I claim: 
1. In a machine for packaging metallie cons." 

tainers, the combiriation of a support for the 
containers, means for holding a package to re 
ceive Said containers, magnetic means movable: 
relative to Said support for .moving containers 
from said: Support into a position adjacent said: 
package holding means, auxiliary magnetic means 
for holding the containers' in their displaced posi 
tion until a unit of a plurality of the containers 
is assembled adjacent said package: holding 
means, means for moving the unit of containers' 
from its assembled position into the package held 
by said package holding-means, and means...for 
rendering said magnetic means effective to re." 
lease said containers after moving the contain...: 
ers into the sphere of influence of said auxiliary 
magnetic means. 

2. In a machine for packaging metallic con 
tainers, the combinationi of a support for the con 
tainers, movable stop means disposed adjacent 
Said support for engaging and aligning: succes 
sive rows of containers; on the support ini rela, 
tively offset positions to effect a staggered row. 
layout relation of the containers, means for hold. 
ing a package to receive Saidieontainers, magnetic 
means movable relative to said support for ele 
vating - successive rows of containers from said 
Support into a position adjacent- said package 
holding means, auxiliary magnetic means: for 
holding the containers in their elevated: posi 
tion until a unit of a plurality of the containers. 
is: assembled- adjacent said package: holding. 

3 

O 

s 
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package holding-means, and means: 

- 14 
the assemblage of said: containers, adjacent said: 

...moving: 
Said auxiliary magnetic container holding means 
to shift the unit of elevated containers from its 
assembled position into the package held by said: 
package holding means. 

5. In a machine for...packaging metallic icon 
tainers; the combination of a support for the 
containers, means for holding a spackage to rels 
ceive said: containiers, magnetic feed means mov' 
able: relative to said: support for movings cont. 
tainers from:said support into a position adja: 
cent said package holding, means, auxiliary mag 
netic feed means for holding:the containe 
their displaced-position until a unit of a plural: 
ity of the containers is assembled adjacent said: 
package holding means, means for moving the 
unit of containers; from its assembled 3 position 
into the package. held by 'said package holding: 
means, means for deenergizing...said magnetic 
feed means after the containers have been en 
gaged by said: magnetic... holding means,'... and 
means for effecting the moving of the assemi 
bled unit of containers initime: With the assen 
blage of the containers into the unit... 

6. In a machine for packaging metallic icon, 
tainers, the combination of a 5: support for the 
containers, means for holdiriga, package to re 
ceive said, containers, a magnetic feed bar, move: 
able relative to said support for elevating: con 
tainers from said support into:a::position adja. 

35 
means, and means for moving said auxiliary. . 
magnetic container holding means to "shift the 
elevated unit of containers from its assembled 
position into the package held by said package. 
holding means. 

3. In a machine for packaging-metallic icon 
tainers; ther combination of a support'; for the 
containers, means for holding a package to re 
ceive said containers, magnetic means movable 
relative to said support for elevating containers' 
from said support into a position-adjacent said 
package holding means, auxiliary magnetic 
means for holding the containers in their tele 
vated position until a unit of a plurality of icon 
tainers is assembled adjacent said package hold. 
ing means, means for moving said auxiliary mag 
netic container holding means to shift the unit 

the package held by said package holding means, 
means for feeding a strip of sheet material into 
position between units of containers inserted. 
into the package, and means for: Severing from 
said strip a separator sheet for the unit of coni 
tainers in the package. 

4. In a machine for packaging; metallic-cont 
tainers, the combination of a support for the 
containers, means for holding a package to re 
ceive said: containers, electro-magnetic means 
movable relative to said: Support for elevating 
containers from said Support into a positionad. 
jacent said package holding: means, ... auxiliary 
electro-magnetic means for holding...the contain 
ers in their elevated position until a unit of a 
plurality of the containers is'.iassembled adja. 
cent said package holding: means, means for:en: 
ergizing-and-deenergizing said electro-magnetic 
means and said auxiliary electro-magnetic 
means in time. With the imio veinent of Said coli: 
tainers...to transfer the magnetic holding power 
from one i-of: said means to the other; to effect 
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5. 

cent said. package. holding means, an auxiliary, 
magnetic plate: disposed, adjacent the pat 
travel of said magnetic bar for holdin 
tainers, in their elevated position...until iai. 
of a plurality of containers is assembled adjacent. 
said package holding means, and means forimov. 
ing the elevated unit. of containers from its as 
sembled position into the package; held by said 
package holding: means. 

7. In a machine-for-packaging metallic: con 
tainers, the combination of a support for the 
containers, means for holding a package to re 
ceive said containiers, a plurality of magnetic 
féed bars movable relative to said, support for 
shifting rows of containers fronhisaid support 
into a position" adjacent said: package holding 
means, a plurality of auxiliary, magnetic plates 
disposed adjacent and between said magnetic 
bars and engageable; with :the rows of shifted. 
containers for holding--them in a predetermined 
shifted position until ai: unit of a plurality: of 
rows's or containers is assembled: adjacent said 
package holding means, and means for shifting 
the unit of containers from its assembled posit. 
tion into the package held: by said package hold 
ing means. , 

8: In a machine for packaging:metallic: cont. 
tairiers, the combination, of: as Support for the 
containers, means for holdingia, package to re 
ceive said, containers, a feed-bar movable rela 
tive: to said: Support ... for elevating, containers 
from Said. Support into a position adjacent Said 
package holding: meanS, magnetic means on Said 
feed; bar for holdings the containers in engages 
ment with said feedibar during'; the elevating 
movement, a holding: plate disposed adjacent the 
path of travel of Said feed bars for holding the 
containers in their elevated position, until, a unit 
of...a plurality of containers is assembled adja, 
cent said package holding means, other magne 
tic means on Said holding plate for holdirig3the 
contairiers: thereon. during the asseinbling of 
said, containers, and means for: shifting; said 

75 holding: plate; with its unit of: containers ::from 
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its assembled position into the package engaged 
by Said package holding means. - 

9. In a machine for packaging metallic con 
tainers, the combination of a support for the 
containers, means for holding a package to re 
ceive said containers, a plurality of feed bars 
movable relative to said support for shifting rows 
of containers from said support into a position 
adjacent said package holding means, a plural 
ity of electro-magnets disposed within each of 
Said feed bars for setting up a magnetic field in 
Said feed bars to hold the containers on the bars 
during the shifting movement, a plurality of 
holding plates disposed adjacent and between 
said feed bars for receiving and holding the rows 
of shifted containers in their shifted position to 
build up a unit of a plurality of rows of con 
tainers, a plurality of electro-magnets disposed 
between said holding plates for setting up a mag 
netic field therein to hold the containers on the 
bars, and means for shifting the unit of con 
tainers from its assembled position into the 
package held by Said package holding means 

10. In a machine for packaging metallic con 
tainers, the combination of a support for the 
containers, means for holding a package to re 
ceive Said containers, a plurality of feed bars 
movable relative to said Support for shifting rows 
of containers from said support into a position 
adjacent Said package holding means, a plural 
ity of electro-magnets disposed within each of 
Said feed bars for setting up a magnetic field 
in Said feed bars to hold the containers on the 
bars during the shifting movement, a plurality 
of holding plates disposed adjacent and between 
Said feed bars for receiving and holding the rows 
of Shifted containers in their shifted position 
to build up a unit of a plurality of rows of con 
tainers, a plurality of electro-magnets disposed 
between Said holding plates for setting up a 
magnetic field therein to hold the containers 
on the plates, means including a source of elec 
tric energy and electric switches connecting with 
Said magnets for alternately shifting the hold 
ing power of said magnets between said bars 
and said plates for the shifting and holding of 
Said containers to assemble them into a unit, 
and means for shifting the unit of containers 
from its assembled position into the package 
held by Said package holding means. 

li. In a machine for packaging metalic con 
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tainers, the combination of a support for the 
containers, means for holding a package to re 
ceive said containers, a plurality of feed bars 
movable relative to said support for shifting rows 
Of containers from Said Support into a position 
adjacent Said package holding means, a plurality 
of electro-magnets disposed within each of Said 
feed bars for setting up a magnetic field in Said 
feed bars to hold the containers on the bars dur 
ing the shifting movement, a plurality of hold 
ing plates disposed adjacent and between said 
feed bars for receiving and holding the rows of 
shifted containers in their shifted position to 
build up a unit of a plurality of rows of con 
tainers, a plurality of electro-magnets disposed 
between said holding plates for setting up a mag 
netic field therein to hold the containers on the 
bars, and means for shifting Said holding plates 
with a unit of containers clinging thereto for 
positioning Said containers into the package held 
on Said package holding means. 

12. In a machine for packaging metallic con 
tainers, the combination of a Support for the 
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ceive said containers, a plurality of feed bars 
movable relative to said support for shifting rows 
Of containers from Said Support into a position 
adjacent said package holding means, a plural 
ity of electro-magnets disposed within each of 
Said feed bars for Setting up a magnetic field in 
Said feed bars to hold the containers on the bars 
during the shifting movement, a plurality of 
holding plates disposed adjacent, and between 
Said feed bars for receiving and holding the rows 
of shifted containers in their shifted position to 
build up a unit of a plurality of rows of con 
tainers, a plurality of electro-magnets disposed 
between said holding plates for setting up a 
magnetic field therein to hold the containers on 
the plates, means for shifting said holding plates 
with a unit of containers clinging thereto for 
positioning Said containers into the package held 
On Said package holding means, and means for 
releasing the containers from Said holding plates 
after positioning in said package. 

13. In a machine for packaging metallic con 
tainers, the combination of a Support for the 
containers, means for holding a package to re 
ceive said containers, magnetic feed means mov 
able relative to Said support for moving con 
tainers from Said Support into a position adja 
cent Said package holding means, auxiliary mag 
netic feed means for holding the moved con 
tainers in their displaced position until a unit 
of a plurality of the containers is assembled ad 
jacent Said package holding means, means for 
moving Said auxiliary magnetic feed means with 
a unit of containers held thereby for position 
ing Said containers into the package held on Said 
package holding means, and means for disen 
gaging said first mentioned magnetic means 
from the containers after engagement of Said 
auxiliary magnetic means therewith. 

14. In a machine for packaging metallic con 
tainers, the combination of a support for the 
Containers, a movable stop element disposed ad 
jacent Said Support, means for moving Said stop 
element relative to said support for engaging 
and aligning Successive rows of containers on the 
Support in relatively offset positions to effect a 
Staggered row layout relation of the containers 
to be packaged, means for holding a package to 
receive Said containers, magnetic means mov 
able relative to said support for elevating succes 
sive rows of containers from Said Support into 
a position adjacent Said package holding means, 
auxiliary magnetic means for holding the Con 
tainers in their elevated position until a unit of 
a plurality of the containers is assembled ad 
jacent said package holding means, and means 
for moving Said auxiliary magnetic container 
holding means to shift the unit of elevated con 
tainers from its assembled position into the 
package held by said package hoiding means. 

15. In a machine for packaging metallic con 
tainers, the combination of a frame, means ad 
jacent said frame for introducing containers into 
the machine in a continuous procession, a table 
support on Said frame for Supporting a row of 
containers, a pair of cooperating magnetic mem 
bers independently movable relative to each 
other respectively for elevating containers from 
said table support to progressively raised posi 
tions, and for holding the elevated containers 
in their elevated positions for assembling a plu 
rality of containers into a compact unit mass 
arranged in a predetermined pattern, a mould 
disposed adjacent said lifting and holding mem 

containers, means for holding a package to re- 75 bers for receiving a unit mass of Said contain 
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ers, said mould supporting a package for receiv- Number 
ing said containers, and means for moving said 1247,722 
magnetic container holding member relative to 1,612,444 
Said lifting element to insert the unit mass of 1620,778 
containers held thereby into said mould. 1,793,595 

JOHN C. STRICKLER, 1836,690 
1950,370 
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