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57 ABSTRACT 
A machine for accepting a continuous stream of items 
for loading into cartons transfers such items individu 
ally to a rotating assembler wheel, which assembles 
the items into a plurality of groups each having a pre 
determined number of such items, and then deposits 
each of the groups into one of a plurality of holding 
compartments. Cartons are partially erected and then 
fed in a continuous stream from a magazine to a regis 
ter wheel which accepts the cartons individually in a 
plurality of carton-gripping sections and intermittently 
rotates the cartons through a carton-filling position, at 
which the cartons open downwardly, and a carton 
ejecting position, at which the cartons are ejected 
onto a staging platform. The holding compartments 
are rotated on a horizontal turntable from a loading 
position, at which the items are received from the as 
sembler wheel, to an unloading position, at which they 
are unloaded from the holding compartments into the 
cartons supported at the carton-filling position. The 
entire process is carried out automatically. 

17 Claims, 11 Drawing Figures 
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APPARATUS FOR AUTOMATICALLY ERECTING 
AND LOADING CARTONS 

BACKGROUND 

1. Field of the Invention 
The present invention relates to a method and appa 

ratus for erecting and loading cartons, and more partic 
ularly, to a method and apparatus adapted for loading 
cartons with a predetermined number of items, such 
items being arranged in one or more orderly stacks 
within such cartons. 

2. The Prior Art 
The process of manually assembling a predetermined 

number of relatively small items, such as individual 
packets of sugar, or the like, and loading the same into 
a carton is a relatively difficult and time-consuming 
task requiring the expenditure of a relatively large 
amount of time per carton. It is desirable to minimize 
the operator time required to load such cartons, and it 
is also desirable to provide a system for packing a pre 
determined number of items into a carton with in 
creased speed and precision. Using conventional ma 
chines, which produce packets at approximately 200 
per minute, five operators are required to manually 
load packets into cartons. 
Another disadvantage of the manual process of load 

ing cartons with relatively small items is that a larger 
than necessary carton must be used to allow the items 
to be arranged in a somewhat random or helter-skelter 
manner within the carton. It is therefore desirable to 
provide a system for stacking such items neatly within 
the cartons so as to require the minimum size carton for 
a given number of items. 
Various attempts to mechanize the process of loading 

relatively small items into cartons have been made, but 
such attempts have not met with success, for a variety 
of reasons. 

SUMMARY OF THE INVENTION 
It is a principle object of the present invention to pro 

vide a fully automatic machine for assembling and 
loading a predetermined number of relatively small 
items into cartons provided therefor. 
Another object of the present invention is to provide 

a method and apparatus for loading cartons with a plu 
rality of relatively small flat items, insuring an orderly 
arrangement of the items within the cartons. 
A further object of the present invention is to provide 

a machine for loading cartons with a predetermined 
number of items, such machine requiring relatively lit 
tle floor space and being capable of relatively high op 
erating speeds. 
These and other objects and advantages of the pres 

ent invention will become manifest upon an examina 
tion of the following description and the accompanying 
drawings. 

In one embodiment of the present invention, there is 
provided an assembler wheel adapted to cooperate 
with a continuous stream of relatively small items, and 
having a plurality of peripheral compartments each 
adapted to receive a predetermined number of such 
items, means for transferring the items from said pe 
ripheral compartments into a plurality of holding com 
partments, carton-gripping means for supporting and 
manipulating said cartons, means for moving said hold 
ing compartment from alignment with said assembler 
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2 
wheel into alignment with empty downwardly opening 
cartons, means for filling said cartons by raising said 
predetermined items into the interior thereof from said 
holding compartments, means for rotating said carton 
into an upwardly opening position; and means for eject 
ing said cartons from said carton-gripping means. 
Using the machine of the present invention, packets 

are produced at the rate of 600 per minute, and only 
one operator is required for each two machines. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Reference will now be made to the accompanying 
drawings in which: 
FIG. 1 is a perspective view of apparatus incorporat 

ing an illustrative embodiment of the present invention; 

FIG. 2 is a side-elevational view of the apparatus of 
FIG. 1; 
FIG. 3 is a front view of a register wheel adapted to 

Support cartons; 
FIG. 4 is a side-elevational view of a portion of the 

apparatus shown in FIGS. 1 and 3; 
FIG. 5 is a plan view of a portion of the apparatus il 

lustrated in FIGS. 3 and 4; 
FIG. 6 is a plan view of a turntable adapted for carry 

ing a plurality of holding compartments; 
FIG. 7 is a vertical cross-sectional view illustrating 

one of said holding compartments; 
FIG. 8 is a side-elevational view of a detail of the reg 

ister wheel of FIGS. 3-5; 
FIG. 9 is a side-elevational view, partly in cross 

section, showing details of the driving apparatus used 
in the apparatus of FIGS. 1-8; 
FIG. 10 is a schematic diagram illustrating certain 

features of the drive arrangement of FIG. 9; and 
FIG. 11 is a side-elevational view of a vibrator assem 

bly incorporated with the apparatus of FIG. 1. 
FIG. 1 is a perspective view of a machine incorporat 

ing an illustrative embodiment of the present invention, 
in which items comprising relatively small flat packets 
41 containing sugar or the like are loaded into a fiber 
board carton in two parallel stacks. Each carton is of 
the tubular type having interlocked flaps at the bottom 
which are adapted to automatically form an inter 
locked, closed bottom when the carton is erected. A 
hopper 12 contains a supply of carton blanks 14, which 
are adapted to be fed from the bottom thereof, individ 
ually, onto an inclined plane 16, and in the process are 
partially erected into partially erected cartons 18. 
The partially erected cartons 18 slide down the in 

clined plane 16 until they reach the upper surface of a 
horizontal conveyor 20, by which they are conveyed in 
a horizontal direction until they come into proximity 
with a carton-holding register wheel 22. At that point, 
a carton 18 is gripped by being wedged into position 
within a carton-gripping section of the wheel 22, and 
thereafter is rotated into carton-filling position at a fill 
ing station 24, and subsequently into a carton-ejecting 
position at an ejection station 25 located diametrically 
opposite from the filling station 24. As the wheel 22 ro 
tates the partially erected carton 18 to the filling station 
24, the carton becomes a fully erected carton 19. 
The erected carton 19, when in position at the filling 

station 24, has its opening oriented in a downward di 
rection, so that items may be inserted thereinto by 
moving the same upwardly through the opening. The 
items are stored in a holding compartment 26 sup 
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ported on a turntable 28 adapted to be rotated about 
a vertical axis. The compartment 26 comprises, in gen 
eral, a vertical sleeve for maintaining the items in an or 
dered vertical stack, so that they may be pushed up 
wardly through the sleeve into place within the carton 
19. 
After the items have thus been loaded into the carton 

19, the register wheel 22 is rotated, until the carton 19 
is at the carton-ejecting station 25. At this station, a 
plunger 30, operated by a cylinder 32, is actuated to 
force the carton 19, now loaded with a predetermined 
number of items, in a horizontal direction away from 
the wheel 22 and onto the surface of a staging platform 
34. When a plurality of cartons 19 have thus been 
ejected onto the staging platform 34, the entire group 
of such cartons are moved in a transverse direction off 
of the platform 34 by means of a plunger 36 actuated 
by a cylinder 38, thus providing space on the platform 
34 to receive additional cartons 19 from the wheel 22. 
A platform 40 is adapted to support the cartons pushed 
away from the platform 34 by the plunger 36, until they 
are removed manually, after which the tops of the car 
tons are manually closed and the cartons are loaded 
into a container for shipping, storage, or the like. 
The individual packets 41 arrive from a filling ma 

chine (not shown) on a generally horizontal conveyor 
42. The end of the conveyor 42 is juxtaposed with an 
end of an inclined conveyor 44, and the packets 41 are 
transferred from the conveyor 42 to the conveyor 44, 
after which they are carried in a direction which is gen 
erally perpendicular to the direction of travel of the 
belt 42. The packets 4 are carried by the conveyor 44 
until they reach the vicinity of a transfer wheel 46 
mounted for rotation about a horizontal axis and hav 
ing a plurality of individual compartments defined by 
notches separated by projections 47 extending in agen 
erally tangential direction with respect to the wheel 46, 
such notches being adapted to receive individual pack 
ets 41. The wheel 46 is rotated in synchronism with the 
rate of arrival of the packets 41 on the conveyor 44, so 
that each compartment of the transfer wheel 46 is oc 
cupied by a packet. These packets are transferred to an 
assembler wheel 48, rotatable about a horizontal axis, 
having a plurality of radially extending fingers 5o for 
defining peripheral compartments therebetween, each 
of which is adapted to receive a predetermined number 
of packets from the transfer wheel 46. 
The drive of the assembler wheel 48, which is rotat 

able about a horizontal axis, is intermittent, so that the 
fingers 50 do not interfere with the transfer of packets 
from the transfer wheel 46 to the assembler wheel 48. 
As the fingers 50 approach the transfer wheel 46, the 
rotation of the assembler wheel 48 is accelerated, so 
that no packet strikes one of the fingers 50. 
A stripping assembly 52 is juxtaposed with the assem 

bler wheel 48, and as the assembler wheel 48 is rotated, 
the packets are withdrawn from the peripheral com 
partments thereof and placed into a vertical stack 
within the stripping assembly 52. A plunger assembly 
incorporating a plunger 54, is adapted to form a floor 
under the packets 41 within the stripping assembly 52, 
which floor is gradually lowered as the assembler wheel 
48 is rotated, to gently lower the stack of packets into 
position within a holding compartment 26, located di 
rectly under the stripping assembly 52. 
After a stack of packets is loaded into a compartment 

26, the turntable 28 rapidly indexes, bringing an empty 
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4 
holding compartment 26 into position beneath the 
stripping assembly 52, and eventually bringing the 
loaded holding compartment 26 into unloading posi 
tion at the carton-filling station 24, at which the con 
tent of the holding compartment 26 is transferred to a 
carton supported on the carton-gripping register wheel 
22. 
Referring now to FIG. 2, the hopper 12 for storing a 

plurality of carton blanks 14 is illustrated. A suction 
cup member 56 including a suction cup 60 connected 
to a low pressure line (not shown) is adapted for rota 
tion about a horizontal shaft 57 into a position which 
engages the lower surface of a side panel of one of the 
carton blanks 14, and when the suction cup member 56 
returns to the position illustrated in FIG. 1, that portion 
of the carton blank is carried by the suction cup 60 into 
a generally vertical position, thereby partially erecting 
the carton blank. Then the connection to the low pres 
sure line is released from the suction cup 60, and the 
end of the carton blank 14 adjacent the suction cup 60 
falls downwardly, and as it does so the blank twists in 
a generally counterclockwise direction, with the for 
ward (left-hand) end of the carton blank striking the 
inclined plane 16. A projection 62 extends into the 
space above the inclined plane 16 underneath 62 ex 
tends into the space above the inclined plane 16 under 
neath the right-hand edge of the carton blank 14, to as 
sist in rotating the blank in a counterclockwise direc 
tion as it falls. 
The suction cup member 56 is rotated by an actuat 

ing rod 55 which is connected to a piston within a cylin 
der 59, mounted on the frame of the machine. The car 
ton blanks 14 normally rests on a pair of rods 53, sup 
ported by the frame of the machine, but as the left 
hand end of a blank 14 is pulled downwardly by the 
suction cup 60, the blank is snapped downwardly first 
past the left-hand rod 53, and then the right-hand edge 
is pulled from the right-hand rod 53, and the blank be 
comes partially erected by the action of the suction cup 
member 56 in rotating a side panel of the blank into 
vertical alignment. The right-hand edge of the blank 
rests on a curved surface 61, secured to the frame of 
the machine, which supports it until the suction cup 60 
is released. 
The action of the suction cup 60, and the clockwise 

rotation of the carton blank prior to the lower part of 
it striking the inclined plane 6, results in the carton 
blanks being partially erected into the partially erected 
form 18. The partially erected cartons slide down 
wardly on the inclined plane 16 until they reach the 
upper surface of the conveyor 20, incorporating a con 
veyor belt 66 disposed in a generally horizontal reach 
just below the lower end of the inclined plane 16. The 
belt 66 is supported on a pair of pulleys 68 and 70, and 
the pulley 68 is driven by means of a chain 72 which is 
in engagement with a sprocket 74 driven by a drive 
train (not shown) and a sprocket 76 mounted on the 
same shaft as the pulley 68. 
The horizontal reach of the belt 66 carries the car 

tons, in partially erected form generally horizontally 
until they become juxtaposed with the register wheel 
22. A front view of the wheel 22 is illustrated in FIG. 
3. The right-hand portion of the wheel 22 is the portion 
which receives a carton from the conveyor 20 after 
which such carton is rotated clockwise downwardly 
into carton-filling position, and then upwardly into car 
ton-ejection position at the top of the wheel 22. The 
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wheel 22 is divided into four quadrants, each of which 
has a carton-gripping section for gripping a carton, and 
rotation of the wheel 22 carries each carton through 
four different positions as the wheel rotates. The car 
ton-gripping section at the right-hand side of the wheel 
22 is defined by seven horizontally extending tabs. 
Three tabs 77-79 are located above the carton and 
three tabs 80-82 are located below the carton. A sev 
enth tab 83 extends outwardly from the wheel 22 at a 
location adjacent the closed end of the carton to limit 
any tendency of the carton to travel inwardly relative 
to the wheel 22. 
As shown in FIG. 2, a partially erected carton 18 en 

ters the space between the tabs 79 and 82 in a manner 
such that the upper forward edge of the carton 18 leads 
the remainder. The vertical cross-section of the carton 
18 is at this time not a rectangle but a parallellogram 
as illustrated in FIG. 2. This enables the carton 18 eas 
ily to enter into the space between the tabs 79 and 82. 

The pulley 70 is located adjacent to the tab 82, so 
that as the carton 18 enters the carton-gripping section 
between the tabs 79, 82 and 83, it is able to move 
downwardly relative to the horizontal reach of the belt 
66. The lower rear edge of the carton 18 remains in 
contact with the belt 66, however, when the carton 18 
has reached the position illustrated in FIG. 2. Thereaf 
ter, when the wheel 22 is rotated in a direction so as to 
carry the carton 18 downwardly past the pulley 70, the 
pulley 70 operates to push the lower rear edge of the 
carton 18 fully into position relative to the tab 82, so 
as to fully erect the carton into an erected carton 19. 

The wheel 22 is connected for rotation with a shaft 
86, the left-hand end of which is connected to drive 
means (not shown). The drive means is an indexing 
type, such as a geneva pinion drive or the like and the 
wheel 22 is rapidly indexed through 90° after which the 
wheel 22 remains stationary for relatively long periods 
between successive indexings. The periphery of the 
wheel 22 has a plurality of arcuate cut-out sections or 
notches 88, which cooperate with a wheel 90 mounted 
on an arm 91 rotatable on a shaft 92. The wheel 90 is 
urged against the wheel 22 by means of a spring 94, 
connected between the arm 91 and the frame of the 
machine. The wheel 90 has the same diameter as the 
notches 88, so that it fits into the notches as they pass 
under the wheel 90. The wheel 90 is adapted to accu 
rately index the wheel 22, by urging the wheel in one 
direction or the other until it is firmly engaged in one 
of the notches 88. The shaft 92 is supported in fixed re 
lation to a frame member 96. The face of the wheel 22 
is provided with four cam members 97, which intercon 
nect the tab 79 of each carton-gripping section, with 
the tab 82 of the adjacent carton-gripping section. The 
forward end of each of the cam members 97 is beveled, 
as shown in FIG. 2. The cam members 97 restrain the 
partially erected cartons 18 on the belt 66 until they 
can be received one at a time, in the carton-gripping 
section. 
As illustrated in FIG. 3, three arcuate guide members 

98, 99 and 100 are mounted in fixed relation on a verti 
cal supporting beam 102 which in turn is fixed to an L 
shaped bar 104 connected with the frame of the ma 
chine. The guide members 98-100 are spaced out 
wardly slightly from the face of the wheel 22, and have 
their ends bent slightly outwardly away from the wheel 
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6 
22. The three guide members 98-100 define a plane 
spaced outwardly from the surface of the wheel 22 by 
a distance approximately equal to the thickness of the 
fully erected cartons 19, so that the cartons are main 
tained in fixed position relative to the wheel 22 and are 
prevented from falling out of the proper position during 
rotation of the wheel 22. 
The first 90 of rotation of the wheel 22 brings a car 

ton 19 into a position in which it is disposed at the bot 
tom of the wheel 22 in downwardly opening condition 
as best shown in FIG. 7. As the carton 19 is brought to 
its carton-filling position, its closing flap, which is se 
cured to the side wall of the box which is remote from 
the wheel 22, is cammed away from the opening of the 
box by a cam member 106 (FIG. 6) located on a 
bracket 130 secured to the frame of the machine. The 
opening of the carton is thus unobstructed, and packets 
may be loaded into the carton by passing upwardly 
through its open end. 
The packets to be loaded into a carton are main 

tained in a holding compartment 26 supported on the 
upper surface of the turntable 28. A plan view of the 
turntable 28 is illustrated in FIG. 6, where it is illus 
trated that the holding compartments are defined by 
vertically extending members 108-110 secured at their 
lower ends to the turntable 28. The members 108 and 
110 are U-shaped, when seen in plan view as in FIG. 6, 
and the member 109 is an upwardly extending plane, 
aligned with the inner ends of the U-shaped members 
108 and 110. Two additional members 111 and 112 ex 
tend upwardly from the surface of the turntable 28 in 
order to define, with the outer ends of the members 
108 and 110, an outer vertical plane which is the outer 
extremity of the holding compartment 26. 
A plurality of notches are provided in the turntable 

28 in alignment with each holding compartment 26. A 
notch 114 is centrally aligned and extends to the lower 
end of the member 109, between the upwardly extend 
ing members 111 and 112. Two additional notches 115 
and 116 are provided on opposite sides of, and spaced 
from, the notch 114, and they are located respectively 
between the members 108 and 111 and between the 
members 110 and 112. Accordingly, the notches 
114-16 provide open passageways permitting the free 
movement of fingers from below the turntable 28 up 
wardly through the holding compartment 26. Such fin 
gers define an elevator 120 which is adapted for raising 
a stack of packets maintained in position within the 
holding compartment 26 into position within the carton 
19. The elevator 120 is illustrated in plan view in FIG. 
6 and a side view, partly in cross-section, is shown in 
FIG. 7. A side view is also shown in FIG. 2. It incorpo 
rates a set of three fingers 121, 122, and 123 which are 
adapted to pass through the notches 114-116, respec 
tively, for raising a stack of packets 41 contained within 
the holding compartment 26. The fingers 121-123 are 
joined by a connecting bar 126 which has a vertical ap 
erture adapted to receive a guide bar 128 secured to 
the frame of the machine by means of the bracket 130 
(FIG. 2). 
The central finger 121 of the elevator is secured to 

a rod 132 which is connected with a piston interiorly of 
a cylinder 134 (FIG. 7). The cylinder 134 is operated 
by pneumatic or hydraulic means in order to raise the 
elevator 120, when desired, and to retract it to a posi 
tion below the turntable 28. In FIG.7 the elevated posi 
tion of the elevator 120 is illustrated in full line, partly 
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in cross-section, and the retracted position of the eleva 
tor is illustrated in dashed lines, below the level of the 
lower surface of the turntable 28. The cylinder 134 is 
mounted in fixed relation to a frame member 36 
which is supported (by means not shown) below the 
level of the turntable 28. 
As illustrated in FIG. 7, the elevated position of the 

elevator 120 is adapted to place the packets 41 well 
within the interior of the carton 19. The carton 19 is 
prevented from moving upwardly relative to the wheel 
22 by the tab 83, which limits the maximum inward 
movement of the carton. While the elevator 120 is in 
its upper position, a pair of holding fingers 138 and 
140, mounted on the wheel 22, are extended into posi 
tion below the packets 41, preventing their withdrawal 
from the carton 19 when the elevator 120 is lowered. 

FIG. 5 illustrates the manner in which the holding fin 
gers 138 and 140 are mounted in fixed relation to the 

10 

15 

wheel 22. A block 142 is secured to the rear surface of 20 
the wheel 22, i.e., the surface facing away from the car 
tons gripped thereby, and a further block 144 is se 
cured to the block 42. The blocks 142 and 44 are 
each provided with aligned apertures for receiving the 
holding fingers 138 and 140, which are joined at their 
rearward ends by means of a connecting link 146. The 
mid-portion of the connecting link 146 is connected to 
a guide rod 148, which extends through aligned aper 
tures in the blocks 142 and 144. The aperture in the 
block i44 is larger in diameter than that of the block 
i42, in order to accommodate a spring 150, which sur 
rounds the rod 48 between the link 146 and the outer 
surface of the block 142, and serves to urge the link 
146 as well as the fingers 138 and 140 outwardly, rela 
tive to the wheel 22. A latch arm 52 is rotatable 
mounted on a shaft 154, secured to the block 144, and 
has a hook portion adapted to engage a portion of the 
link 146 to maintain the fingers 138 and 140 in ex 
tended condition as illustrated in FIG.S. The latch arm 
52 has an extended portion 156 which is effective to 

release the latch by moving the latch arm 52 away 
from the link 146, permitting the spring 150 to expand, 
and retracting the holding fingers 38 and 40 from the 
position illustrated in FIG. 5. The holding fingers 138 
and 140 are in retracted position when the packets 41 
are raised into position within the carton i9, and are 
then extended into position below the packets 41 by 
means of a cylinder 60 (FIG. 2) which is operated to 
move its piston leftwardly against the link 146, thereby 
pushing the fingers 38 and 40 into position below the 
open end of the carton 19 and latching the latch arm 
152 against the link 146 to hold the holding fingers 138 
and 140 in position until released. 
After the carton 19 has been loaded with a predeter 

mined number of packets, and the fingers 138 and 40 
have been extended by operation of the cylinder 160, 
the wheel 22 is indexed 90° to bring a new carton 19 
to the loading station, simultaneously inserting a new 
partially erected carton 18 into the carton-gripping sec 
tion provided therefor adjacent the conveyor 20. 
The position reached by 90° of rotation of the wheel 

22 from the carton-filling position is one in which no 
operation takes place, and the carton is merely held in 
position, while the following carton is being loaded. 
Following this, the wheel 22 indexes another 90, bring 
ing the carton to the top of the wheel 22, in upwardly 
opening position. Just before this position is reached, 
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8 
the extended portion 156 of the latch arm 52 engages 
a roller 164, mounted on a bracket 66 secured to the 
frame of the machine, and the latch arm 156 is lifted 
upwardly as it passes over the roller 164. The relative 
position of these parts is shown in FIG. 4 just before the 
extended portion 156 of the latch arm 152 engages the 
roller 164. As the latch arm 152 is cammed upwardly, 
the link 146 is released, and the spring 150 forces the 
link 146 away from the block 144, thus withdrawing 
the holding fingers 138 and 140 from alignment with 
the carton. The engagement of the extended portion of 
the latch arm 152 with the roller 164 occurs just before 
the wheel 22 reaches its stationary position, with a car 
ton in carton-ejecting position. When that position is 
reached, the wheel 22 stops, and the carton is ejected 
by means of the cylinder 32, mounted by a bracket 170 
to the frame of the machine. The cylinder 32 has a pis 
ton connected with a rod 72 which in turn is con 
nected at its distal end with a pusher member 30. The 
upper end of the pusher member is connected to a rod 
176 which is slidably disposed in a tube 178 secured to 
the frame of the machine, which serves to guide the 
pusher member 30 for reciprocal movement as the cyl 
inder 32 is actuated. 
The wheel 22 is provided with a U-shaped cut-out 

portion 180, aligned with each carton-gripping section. 
The pusher member 30 is also U-shaped, and a front 
elevational view of the pusher member is illustrated in 
FIG. 3, where it is shown aligned with the carton 
ejecting position at the top of the wheel 22. As the cyl 
inder 32 is operated to push the pusher member 30 
through the aperture 180, the carton held at this posi 
tion on the wheel 22 is ejected therefrom onto an in 
clined surface 184. 
The tab member 83 is formed with an L-shaped 

cross-section, as best illustrated in FIG. 4, so that the 
carton is free to drop downwardly slightly as soon as it 
clears the upper portion of the tab 83, which normally 
engages the end panel of the carton. The bottom leg of 
the L-shaped cross-section of the tab 83 supports the 
lower rearward edge of the carton as it is ejected from 
position on the wheel 22. 
As the carton is pushed onto the inclined surface 

184, opposite sides thereof are engaged by four spring 
members 186, which are supported on the surface 184 
and interconnected in two pairs by means of rods 188. 
Two of the spring members 186 are illustrated in FIG. 
4, and the other two are located immediately behind 
the spring members which are shown. The opposed 
spring members 186 are spaced apart by approximately 
the width of the carton, so that as the carton is ejected 
from the wheel 22 by being pushed therefrom by the 
pusher member 30, the spring members 186 frictionally 
engage the edges of the carton, and maintain it in posi 
tion, preventing it from falling backwardly against the 
wheel 22. The pusher member 30 is pushed far enough 
forwardly by the cylinder 32 so as to enable the ejected 
carton to clear the moving parts of the wheel 22, so that 
the cartons once on the inclined surface 84 are free 
of the wheel 22 and are not damaged by movement 
thereof. 
The position of the L-shaped cross-section of the tab 

83, and the inclined surface 184, together cooperate to 
align the bottom surfaces of the ejected cartons, even 
though they are gripped by the spring members 186, so 
that a plurality of cartons successively ejected from the 
wheel 22 by the pusher member 30 have aligned upper 





216 downwardly in a clockwise direction as viewed in 
FIG. 9. The tension on the chain 214 is thus controlled 
by the spring 220. The sprocket 215 is secured to the 
same shaft as a sprocket 222, which is driven by a chain 
224. The chain 224 is driven by a conventional drive 5 
means (not shown) and passes around sprockets 226 
and 228 between the sprocket 222 and the drive 
means. The sprocket 228 rotates a shaft 230, on which 
is mounted another sprocket 232, which drives a chain 
234 passing around the sprocket 236. The sprocket 236 10 
is connected to the same shaft which supports a 
sprocket 237, which drives the chain 190 of the con 
veyor 44. In this way, the speed of the conveyor 44 and 
the speed of the transfer wheel 46 are fixed in relation 
to each other. 15 
An idler sprocket 238 is mounted on one end of an 

arm 240, the other end of which is supported for rota 
tion on a shaft 242. The arm 240 is urged by spring 
means (not shown) into association with the chain 224 
to maintain the latter under tension. Similarly, a 20 
sprocket 244 is provided on the end of an arm 246 
mounted for rotation on a shaft 248. The arm 246 is 
urged by spring means (not shown) in a clockwise di 
rection to maintain tension on the chain 234. 
Although the sprocket 215 is driven at a constant an- 25 

gular velocity, the shaft 210, on which the sprockets 
194 are mounted, is driven in cycles including an inter 
val of relatively high angular velocity and an interval of 
relatively low angular velocity. The intervals of rela 
tively high angular velocity correspond to the move- 30 
ment of the fingers 50 past the point of intersection 
with the transfer wheel 46, so that no packets strike the 
fingers 50. The period between the intervals of rela 
tively high angular velocity are used to advantage in ef 
fecting a transfer of packets into a holding compart-35 
ment 26. The relatively low velocity periods occur be 
tween successive periods of relatively high velocity, 
and allow the turntable 28 to index to its next position 
before the next series of packages are transferred by 
the stripping assembly 52 into the compartment 26. 40 
This cyclical operation, which is performed in timed 
sequence with the movement of the fingers 50, is car 
ried out by manipulating the chain 214 in a manner 
which will now be described. 
FIG. 10 is a diagrammatic illustration of the manner 

in which the chain 214 is supported by the sprockets 
212 and 215. Adjacent the lower reach of the chain 
214 between these two supporting sprockets, a cam 
250 is mounted for rotation on a shaft 252 secured to 
the frame of the machine. The shaft 252 has a sprocket 
254 mounted thereon, which is driven by a chain 256 
which surrounds the sprockets 254 and a driving 
sprocket 258, mounted on the shaft which supports the 
sprockets 215 and 222. The can 250 is therefore ro 
tated in timed sequence with the rotation of the trans 
fer wheel 46. The cam 250 supports two cam wheels 
260 and 262, each of which are rotatable relative to the 
cam 250, and which comprise sprockets adapted to en 
gage the chain 24. 
The cam 250 rotates in a counterclockwise direction, 

and the axes of the cam wheels 260 and 262 traverse 
a circle indicated in FIG. 10 by the reference numeral 
264. As the cam 250 rotates, the cam wheels 260 and 
262 are successively brought into engagement with the 
chain 24, and then successively retracted from en 
gagement therewith. During the period that they are 
out of engagement with the chain 214, the lower reach 
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of the chain 214 follows a straight path interconnecting 
the lower portion of the sprockets 212 and 215. The 
slack in the upper reach of the chain 214 is taken up 
by the sprocket 218, which is urged downwardly. 
As the cam 250 rotates in a counterclockwise direc 

tion, the wheel 260 first engages the chain 214, and be 
gins forcing it upwardly, forcing the sprocket 218 to 
move in the counterclockwise direction by rotation of 
the arm 216 about the shaft 210. This brings about a 
net reduction in the length of the chain in the upper 
reach thereof and an increase in the length of chain in 
the lower reach, between the sprockets 212 and 215. 
This forces the sprocket 212 to rotate at a higher angu 
lar velocity, in order to feed chain from the upper reach 
around the sprocket 212 to the lower reach. As the cam 
250 continues to rotate, the length of chain in the lower 
reach increases to a maximum, and the upper reach of 
the chain becomes substantially straight between the 
sprockets 212 and 215. This condition of the chain, il 
lustrated in dashed lines in FIG. 10, corresponds to the 
chain position at the time when the maximum accelera 
tion portion of the cycle has just been completed. 
As the cam 250 continues its counterclockwise rota 

tion, the cam wheels 260 and 262 are gradually with 
drawn from contact with the chain 214, thus allowing 
a greater portion of the chain to be returned to the 
upper reach. This causes the sprocket 212 to rotate at 
a lesser angular velocity, in order to accumulate chain 
in the upper reach. This increase and decrease in angu 
lar velocity, relative to a mean value, is symmetrical, so 
that each cycle of operation includes a first period of 
increased angular velocity, a second period of de 
creased angular velocity, and a third period of mean or 
average angular velocity, after which the first period of 
the cycle is repeated, etc. 
The machine which has been specifically described 

herein is ideally suited for use with packets of the type 
such as are commonly used to package individual por 
tions of condiments, such as sugar and the like. Such 
packets are conventionally formed in connected pairs 
of packets, as best illustrated in FIG. 2. The packets 
may be loaded into the cartons 19 in pairs, just as they 
arrive on the incoming conveyor, in order to form one 
stack of paired packets; or, the packets may be sepa 
rated by means of a slicer while they are in position 
within one of the holding compartments 26. A slicer is 
indicated in phantom form in FIG. 2. The slicer in 
cludes a blade 270 carried by a carrier member 272 
adapted to move vertically by movement of an actuator 
rod 274. The blade 270 extends into the slot 114 of a 
holding compartment 26, which slot is centrally lo 
cated, so that passing the blade 270 downwardly 
throughout the entire compartment 26 functions to 
slice each and every one of the double packets 41 into 
two component parts, the packets then being arranged 
in the carton into which they are loaded into two sepa 
rate stacks. 
As illustrated in FIG. 6, the turntable 28 has eight sta 

tions, only two of which are required for loading and 
unloading the packets into and out of the compart 
ments 26. An intermediate station between the loading 
and unloading stations is the one which is perferably 
provided with a slicer, so that the slicing operation 
takes place after loading of the packets into a compart 
ment 26, but before they are unloaded into the cartons. 
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Another station of the turntable 28, between the 
loading and unloading stations, is provided for com 
pressing the stack of packets 41 as they are held in a 
holding compartment 26. In FIG. 1, the compressing 
station 272 is shown at the right-hand side of the draw 
ing, employing a holding compartment 26 which is ad 
jacent the one being loaded with packets from the strip 
ping assembly 52. A vibrator 274 is supported on the 
frame of the machine (by means not shown) and has a 
member 276 secured thereto by an arm 278. The mem 
ber 276 is sized to enter the holding compartment 26 
by being lowered thereinto, the arm 278 being received 
in the slot 114. The agitation transmitted to the stack 
by the member 276, from the vibrator 274, results in a 
substantial reduction in the height of the stack, so that 
a much smaller carton 19 is required to accommodate 
a given number of packets. The vibrator 274 and the 
member 276 are raised when the compressing is com 
plete, so as to clear the top of the holding compartment 
26 before the turntable 28 is rotated again. 

It is apparent that the packets handled by the present 
invention are loaded efficiently and rapidly into the 
cartons, without the need for any manual intervention 
except to remove the loaded cartons from the staging 
platform where they are ejected in rapid succession 
after being filled. While the present invention has been 
described specifically in relation to a machine for filling 
specific cartons with specific types of packets, it should 
be understood that the principles of the present inven 
tion are equally applicable to other types of packaging 
machines. 

Referring to FIG. 11, a stack of packets is shown in 
position within a compartment 26, prior to being in 
serted into one of the cartons 19. The vibrator head 
276 rests on top of the stack of packets, while a vibra 
tor base member 282 projects upwardly through the 
bottom of the compartment 26 to engage the lower sur 
face of the bottom most packet 41 in the stack. The 
head 276 and the base member 282 are vibrated by 
means of a vibrator motor 284 mounted on an arm 288. 

The arm 288 extends radially inwardly toward the 
turntable 28 and is connected to another arm 290. The 
base member 282 is mounted on the arm 290, which is 
pivotally supported at its remote end by a horizontal 
shaft 292. A spring 294 urges the arms 288 and 290 up 
wardly. The vibration caused by the vibrating motor 
284 is transmitted to the bottom of the stack by way of 
the arms 288 and 290. Similarly, the head 276, which 
rests on the top of the stack of packets, is vibrated 
through the stack. The head 276 is mounted on an arm 
281 which is pivotally supported on a shaft 277, which 
is mounted on a bracket 286 secured to the fixed frame 
member 136. 
At the beginning of the vibrating operation, the stack 

is relatively high, and the head 276 assumes an elevated 
position, shown in dashed lines in FIG. 11. During vi 
bration, the height of the stack decreases, and the arm 
281 rotates in a clockwise direction (as viewed in FIG. 
11) about the shaft 277. When the arm 281 has been 
rotated to the position illustrated in FIG. 11, it engages 
the operating member of a valve 298, which opens a 
switch (not shown) in the circuit which supplies electri 
cal power to the vibrator motor 284. Accordingly, the 
vibration stops when the height of the stack of packets 
has been reduced to a predetermined level. 
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After vibration ceases, the head 276 and the base 

member 282 are withdrawn from engagement with the 
stack in the following manner. The arm 290 has a cam 
follower 300 connected thereto, which extends hori 
zontally from the arm 290. A cam 302 is secured to a 
vertical shaft 304, and the cam 302 forces the arm 290 
downwardly, via the cam follower 300, when the shaft 
304 is rotated. When vibration ceases, the shaft 304 is 
rotated by forcing the arm 290 downwardly and lower 
ing the arm 288. The arms 288 and 290 pivot in a coun 
terclockwise direction about the shaft 292. 
A link 310 is pivotally secured at its lower end to the 

end of the arm 288 by a pin 312, and supports a stud 
314 at its upper end which bears against the upper sur 
face of the end of the arm 281 disposed on the opposite 
side of the shaft 277 from the head 276. Accordingly, 
the arm 281 is pivoted in a counterclockwise direction 
in response to rotation of the cam 302, and the head 
276 is rotated upwardly to a position free of the com 
partment 26. As the arm 281 rotates in a counterclock 
wise direction, the actuator arm 318 of a switch 316 is 
engaged, which switch serves to close the electrical cir 
cuit to the turntable drive, thus preventing operation of 
the drive while the head 276 is in a lowered position. 

With the head 276 and the base member 282 with 
drawn from the stack, the turntable 28 is free to rotate 
to bring the next successive compartment 26 into posi 
tion relative to the vibrator assembly. Subsequently, ro 
tation of the cam 306 by the shaft 308 raises the base 
member 282 into contact with the bottom of the next 
stack, and the hammer head 276 is simultaneously low 
ered into engagement with the top of the stack. 
The vibrator assembly illustrated in FIG. 11 assures 

that the stack of packets is as compact as possible, so 
that the minimum size carton is required. 
What is claimed is: 
1. Packet cartoning apparatus comprising, 
a continuously moving horizontal conveyor having a 
discharge end, 

a continuously moving transfer wheel rotatable about 
a horizontal axis and having its periphery at the dis 
charge end of said conveyor, 

said transfer wheel having compartments spaced 
around its periphery to receive individual packets, 

a continuously moving assembly conveyor adjacent 
the periphery of said transfer wheel and presenting 
a series of assembly compartments moving past 
said transfer wheel, each compartment adapted to 
receive a predetermined number of packets from 
said transfer wheel, 

a holding conveyor below said assembly conveyor 
and having a plurality of vertical holding compart 
ments, 

means for guiding said predetermined number of 
packets from each said assembly compartment to 
said holding compartment, 

and means for raising said packets out of said com 
partments and into cartons. 

2. Packet cartoning apparatus as in claim 1 in which 
said horizontal conveyor comprises, 
an endless chain, said chain having outwardly spaced 

lugs along the length of the chain, each said lug 
being engageable with a packet and effecting the 
transfer of the packet into a respective compart 
ment of said transfer wheel. 
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3. Packet cartoning apparatus as in claim 1 in which 
said transfer wheel includes two axially spaced flanges 
around the periphery of the wheel, said flanges having 
peripheral notches to form said transfer wheel com 
partments. 

4. Packet cartoning apparatus according to claim 3 
in which said horizontal conveyor and said assembly 
conveyor project within the confines of flanges of said 
transfer wheel to effect the transfer from said horizon 
tal conveyor to said transfer wheel and thereafter from 
said transfer wheel to said assembly conveyor. 

5. Apparatus according to claim in which said as 
sembly conveyor comprises, 
a chain, 
sprockets supporting said chain for passage adjacent 

said transfer wheel, 
said chain having outwardly projecting lugs spaced 
along the length of said chain, the spacing between 
adjacent lugs forming said compartments each to 
receive a predetermined number of packets. 

6. Apparatus for cartoning packets as in claim 5 in 
which said guiding means comprises a sleeve having an 
arcuate upper portion and a vertical lower portion, 

said arcuate upper portion being juxtaposed with said 
assembly conveyor and adapted to surround a por 
tion of said assembly conveyor, 

said sleeve being adapted to engage the inner edges 
of said packets to force them outwardly relative to 
said assembly conveyor, thereby guiding said group 
of packets as they are withdrawn from their respec 
tive compartments until they are free to fall down 
wardly into a respective holding compartment, 

7. Apparatus for cartoning packets comprising, 
a horizontal turntable mounted for rotation about a 

vertical axis, 
a plurality of vertical holding compartments spaced 
around said turntable, 

a loading station adjacent said turntable, 
means for loading a stack of packets into each said 
compartment at said loading station, 

a cartoning station adjacent said turntable for trans 
ferring packets from said compartments into car 
tons, 

said cartoning station comprising: 
a vertical register wheel mounted for rotation about 
a horizontal axis at said cartoning station, 

said register wheel having means for holding a carton 
with an open end facing downwardly over a holding 
compartment, 

means for engaging the bottom of the stack of pack 
ets in said holding compartment and raising the 
stack into a carton, 

said register wheel carrying reciprocating means for 
projecting across the open end of a carton after it 
has been filled. 

8. Apparatus as in claim 7 further comprising, 
an ejecting station adjacent said register wheel, 
said ejecting station including a plunger adapted to 
engage each carton to remove it from its holding 
eaS. 

9. Apparatus according to claim 7 wherein said hold 
ing compartments each comprise a sleeve mounted on 
said turntable and extending upwardly therefrom in a 
generally vertical direction, 

said sleeve having a vertical slot disposed in one side 
thereof aligned with the slot disposed in said turn 
table, 
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6 
said stack raising means comprising a member ex 
tending through said slot and into said sleeve and 
fluid pressure means for alternately raising and 
lowering said stack raising means from a position 
below said turntable to a position in which said 
stack is inserted in said carton. 

10. Apparatus according to claim 7 in which said car 
ton holding means comprises, 
a plurality of tabs extending in a generally horizontal 
direction from said register wheel and spaced apart 
to define a carton receiving section, whereby a car 
ton may be received between said tabs and friction 
ally gripped thereby for retaining a carton in posi 
tion on said register wheel. 

11. Apparatus according to claim 1 further compris 
ling, 

vibrating means to vibrate the packets in said holding 
compartment to reduce the height of said stack be 
fore said stack is transferred into a carton. 

12. Apparatus according to claim 11, wherein said 
items are transferred into said holding compartment in 
a vertical stack, and including means for placing a first 
vibrating member adjacent the top of said stack, plac 
ing a second vibrating member adjacent the bottom of 
said stack, to reduce the height of said stack before said 
stack is transferred into said carton, and means for 
mounting said first vibrating member for vertical move 
ment so that said first vibrating member remains in 
contact with the top of said stack as said stack is re 
duced in height. 

13. Apparatus according to claim 7 including a con 
veyor for conveying a succession of partially erected 
carton blanks toward said carton-receiving section of 
said register wheel, said conveyor comprising a belt 
conveyor and including a roller juxtaposed with the 
lower rear edge of one of said partially erected cartons 
when such carton is in position within said carton 
receiving section, said roller being spaced from the sur 
face of said wheel by a distance approximately equal to 
the thickness of one of said cartons, whereby a carton 
is urged firmly into position relative to said wheel as 
said wheel rotates abouts its horizontal axis. 

14. Apparatus according to claim 13 wherein said 
cartons are inserted into said carton-receiving section 
in a condition in which the closing flap of said carton 
is hinged to said carton at a position spaced from the 
surface of said register wheel and extends radially out 
wardly from said wheel, and including cam means 
adapted to engage said closing flap and to cam it away 
from the opening of said carton as said register wheel 
is rotated. 

15. Apparatus according to claim 8 including an in 
clined surface aligned below a carton at said carton 
ejecting station to receive the lower edge of said carton 
when it is ejected from said register wheel and to gudie 
it upwardly onto a staging platform. 

16. Apparatus according to claim 15 including a pair 
of resilient members adapted to engage the side panels 
of an ejected carton as it is ejected from said register 
wheel. 

17. Apparatus according to claim 16 including a sec 
ond pusher member adapted for movement in a direc 
tion generally transverse to said ejecting pusher mem 
ber, said second pusher member being adapted for 
moving a plurality of said cartons from said staging 
platform in a direction transverse to the direction of 
movement of said cartons from said inclined plane to 
said staging platform. 
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