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3,342,016 
LOADING AND PACKAGENG APPARATUS 

Allan Barnbra, Elwood, and Richard D. Bunker, Alexan 
dria, End, assignors to National Gypsum Company, a 
corporation of Delaware 

Filed May 3, 1963, Ser. No. 277,861 
18 Ciaims. (Ql. 53-249) 

The present invention relates to apparatus for packag 
ing articles, particularly those types which are subject to 
damage in shipment or handling, such as tiles, in cartons 
or containers for shipment. 

In the packaging of fragile articles, and in this respect 
tiles formed from mineral-?brous frangible or similar 
products which are to be used particularly for the installa 
tion of sound-treated ceiling structures will be considered 
as illustrative, it is important that the packaging be such 
that the tiles are very tightly and closely packed and held 
within the shipping carton. If any movement of the articles 
should be permitted following packaging, the mere loose 
packing permits one tile to rub against the tile adjacent 
to it. This permits also the tile edges to move into and 
away from contact with the wall of the shipping carton. 
The tiles being particularly fragile and frangible products, 
this movement subjects them to breakage and loss if any 
substantial shifting is permitted within the packaging car 
tons. Even if tiles are packaged according to very rigid 
standards by manual operation, it has been found that the 
forcing of the tiles into the containers often results in dam 
age ever prior to shipment. This damage comes about both 
from careless operators and by reason of the fact that to 
obtain a tight ?t within the shipping container it is often 
necssary to exert such a substantial effort and pressure on 
the tile that a great tendency to break is present. This force 
applied in packaging (unless used under extremely care 
ful planning) may be su?cient either to bend or to break 
the tiles completely or to cause damage at their corners. 
If this occurs in loading, it is apparent that substantial 
time loss will be involved to remove a tight-?tting tile 
from a partially loaded carton and to replace it. 
One of the primary objectives of this invention is to pro 

vide packaging and loading mechanisms for feeding 
stacked tile components from a stacking position into 
shipping cartons ‘by purely automatic operations. At the 
stacking position, the tiles are preferably stacked manually 
by carefully placing a plurality of tile elements within a 
hopper or trough, usually formed as a part of a trans 
porter device, in such fashion that the tiles rest against 
each other only by the force of gravity and the weight of 
the tile stack. Alignment of the tiles relative to each other 
is provided only by bringing them in the positioning and 
stacking operation into abutment with an appropriate 
guiding and aligning surface. The tiles are transported 
to the stacking station in any desired fashion. This is 
usually provided by means of a conveyor belt arranged 
to convey the tile from a forming and shaping unit, which 
forms no part of the present invention, to the stacking 
station. 
At the stacking station the tiles are customarily stacked 

in a pair of companion troughs or hoppers which are sup 
ported upon an arbor of a suitable transporting device suit 
ably indexed to move the stacked tiles as a group to a 
loading station. The hoppers or troughs for holding the 
tiles are upon on two sides. The remaining two sides meet 
at approximately right angles. A suitable wrapping strip is 
placed along one surface of the stacking trough prior to 
stacking and, upon loading the tiles into the trough, the 
tiles rest edge-on upon the strip. Adjacent tile stacks are 
separated from each other by a manually positioned di 
vider strip and a spreader blade which serves as an align 
ing member for the adjacent stacks. The divider guide or 
separator blade, which forms the aligning member for the 
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tile stacks, is held between the Kadjacent stacks only during 
the stacking operation. It is removed prior to the transfer 
of the stacked tiles to the loading station at which they 
are packed into cartons or containers for shipment. 
The arbor and transporter mechanism provides for 

shifting the stacked tiles from the stacking station posi 
tion to the loading station at suitable indexed times. When 
the tile stacks are shifted from the stacking to the loading 
station, they are then wrapped over their exposed edges 
with a protective wrapping sheet. Following this, they are 
forced inwardly of a receiving carton or container as a 
group. Normally, the container adapted to receive and 
hold the tiles is of a cross-sectional size similar to that of 
the stacks of tile to be loaded. It is very slightly smaller 
than the combined dimensions of the tile stacks so that a 
tight ?t is insured. 
The tile stacks are loaded into the container or carton 

by pressure exerted by a ram. They are then forced into 
the carton under pressure exerted uniformly over the en 
tire tile area. At the loading or packing station the ram 
forces the tile stacks as a group across the troughs (the 
divider guide or separator ‘blade having been removed at 
the stacking location prior to the time the arbor moves to 
the carton loading position). As the stacks are moved into 
the container, they tend to compress very slightly the edge 
wrapping sheet placed thereabout and at the same time 
wedge the tile group and the wrapping sheet within the 
carton. The loading operation thus stretches very slightly 
the receiving carton so that, with assembly of the stacks 
into the carton, movement of the tiles relative to each 
other and to the carton is completely precluded. 

Following the loading of the tile stacks into the cartons, 
the cartons are transferred by suitable mechanism through 
a carton closing and fastening station. They are then 
loaded upon a distributing conveyor or transferred to 
storage or utilization areas. 
The operational sequence of the apparatus herein to be 

described is such that the tiles are stacked, transferred 
and transported from the stacking position to a loading 
position, tightly loaded at the loading position into car 
tons, transferred following loading to a carton closing 
operation, and ?nally automatically removed from the 
stacking, loading and packaging regions of the controlled 
apparatus. The operation of the machine herein to be set 
forth is preferably interlocked in such fashion that the 
timing and advance of the stacked tiles from one opera 
tional step to another is so controlled that it may or may 
not be uniform, depending upon any one of the opera 
tional steps of the unit. 
The transporter device is adapted for rotary move 

ment. It has a plurality of generally V-shaped article re— 
ceiving troughs. All troughs are located a like radial dis 
tance from the center of rotation of the transporter device 
so that all rotate about a common axis. The number of 
troughs on the device may be selected at will but each 
must be spaced an equal arcuate distance from the trough 
next adjacent. The spacing is thus 360°/'n, where n is the 
number of troughs selected for the transporter device. 
The described apparatus provides a greatly speeded-up 

loading operation; it reduces the manpower requirements 
for loading and particularly provides for packing to a de 
gree of tightness not readily obtainable under manually 
controlled conditions. 
The operation is preferably controlled electrically and 

interlocked as will later be described. 
Various mechanisms may be employed to practice the 

invention. For purposes of readily understanding the na 
ture of the device, one form thereof which has proved 
satisfactory in which two troughs spaced 180° apart and 
which is illustrative of the principle involved will herein 
be described. In this form reference may now be made to 
the drawings wherein: 
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FIG. 1 is a generally diagrammatic plan view of the 
packaging mechanism and shows particularly the flow 
and movement paths of the various components of which 
the invention is comprised; 

FIG. 2 is also a plan view but showing in more de 
tail the various components of the operating arrange 
ment of FIG. 1; 

FIG. 3 is an elevation view of a portion of the load 
ing apparatus of FIG. 2 looking generally from the bot 
tom to the top of the sheet as FIG. 2 is placed on the 
sheet of drawings and FIG. 3 shows in particular the 
divider mechanism to separate groupings of stacked com 
ponents during the loading operation, the divider being 
shown in its lowered position and in phantom representa 
tion in its raised position; 

FIG. 4 is an elevational view taken on the line 4—4 
of FIG. 2 to show particularly the trasporter or carrier 
rotating mechanisms and the drive adapted to maintain 
the goods-holding hoppers in goods-retaining position; 
FIG. 5 is a showing of the goods transfer table after 

being rotated through 90°; 
FIG. 6 is a sectional view taken on the line 6-6 

of FIG. 3 looking in the direction of the arrows to show 
the goods transfer mechanism movement; 

FIG. 7 is a sectional view taken on the line 7—7 of 
FIG. 3 to show the drive mechanism; 

FIG. 8 is a view of the glue rod for gluing cartons; 
FIG. 9 is a schematic circuit diagram of the elec 

trical circuit and relays serving to control the operation 
and movement of the various mechanisms as illustrated 
by FIG. 2 operated under the in?uence of the control 
buttons there shown; 

FIG. 10 is a sectional view taken on the line 10-—10 
of FIG. 2 looking in the direction of the arrows to show 
particularly the loaded components held in the loading 
cradle prior to movement to an unloading position; 
FIG. 11 is a sectional view taken on the line 11—11 

of FIG. 2 and looking in the direction of the arrows to 
show the loaded components transferred from the loading 
cradle to the interior of the carton; 

FIG. 12 represents the changed position of the loaded 
carton from the cradle to the turntable; 
FIGS. 13 through 16 represent in schematic form suc 

cessive stages in the loading operation, FIG. 13 showing 
the stacked components immediately prior to wrapping, 
FIG. 14 showing the wrapped components adapted to 
be positioned within the receiving carton, FIG. 15 show 
ing the components loaded within the carton and the car 
ton ?aps ready for ?nal closure and in the gluing process, 
and FIG. 16 showing the ?nally loaded carton in a posi 
tion to be moved along a conveyor to a utilization point; 

FIG. 17 is a schematic diagram showing the liner 
adapted to be wrapped about the stacked components; 
FIG. 18 shows in schematic fashion the forcing or load 

ing operation wherein the stacked components, after hav 
ing been wrapped with the liner of FIG. 17, are forced 
within the carton as shown by FIG. 14; 
FIG. 19 shows a typical component adapted to be 

loaded into the carton; and 
FIG. 20 shows a stack of material for loading into 

the carton. 
Reference may now be made to the accompanying 

drawings, as above designated, for a further understand 
ing of the nature and working of a machine of the type 
above outlined. 

Referring ?rst to FIG. 1 of the drawings, the tiles 
11 (or any other object adapted for stacking as here ex 
plained), after having been suitably manufactured, are 
usually supplied to a loading platform 13 by way of a 
conveyor belt 15 arranged to move in any desired fash 
ion, as in the direction shown by the arrow. The tiles are 
collected on the loading platform where they are manu 
ally transferred into one of a pair of 90° V-shaped troughs 
or hoppers 17 whose sides are positioned at approximately 
45° to the horizontal, which would be the support base 
or floor for the machine. The troughs are supported in 
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4 
arbor or frame members 43 and 44, later to be described, 
of the transporter mechanism. 

Immediately prior to the transfer of tiles into an emp 
ty trough or hopper 17, a wrapper 19 is manually posi 
tioned to rest on one wall 21 of the V-shaped trough or 
hopper. The tiles are then loaded in the trough in such 
fashion that one edge surface is rested against the wrap 
per and the flat surface 24 of the tile rests upon the sec 
ond trough wall 25. The tiles are stacked in two columns, 
each having one outer edge 26 inside the edge 27 of the 
trough and preferably against opposite sides of a divider 
blade 29 so that it is possible vertically to stack the tiles 
with a minimum of effort and judgment on the part of the 
operator. 
The tiles (illustratively) may be about nine to ten 

inches square and have about a half-inch thickness. For 
this size it is usually most economical to stack a group 
and to ship them with divider sheets between adjacent 
columns and the number of columns best suited to the 
packaging used. For this purpose, and in order that the 
tile stacks may be separated from each other prior to the 
?nal placement into the cartons, the machine operator 
normally places a separator sheet 28 on one side of the 
blade 29 so that it is between adjacent tile stacks in the 
?nal packaging. The sheet 28 is placed and held in the 
90° V-shaped loading trough or hopper 17 by positioning 
it against one surface of a removable separating or divid 
ing blade 29 (see particularly FIGS. 2 and 3) against 
which the tiles are stacked. 
As will be explained particularly in connection with 

FIGS. 2 and 3, the separator blade 29 is removable prior 
to shifting the position of the trough or hopper 17 on its 
arbor and transporting device from the stacking position 
to a carton-loading position. Suf?ce it at the moment to 
state the the tiles are stacked, in the preferred embodi 
ment of the invention, in two adjacent stackings until 
the uppermost tile of each stack reaches a limiting posi 
tion within the trough, which is determined by the stop 
member 30 at the outer end of the wall 21 (see FIG. 10‘). 
The troughs or hoppers 17 are supported upon shafts 

31 which extend through the side members 43 and 44 
to form also the closure elements of the arbor or trans 
porter mechanism. Each trough or hopper is locked in 
any appropriate fashion to the shaft in such position that 
the trough walls are always maintained at an angle of 
45° to the plane of support for the machine as a whole 
(see FIG. 10, for instance). Such support plane 32 is 
usually the ?oor of the area on which the machine is 
mounted. The mechanism for maintaining this relation 
ship during the turning of the arbor or transporter mecha 
nism will later be described. Suf?ce it for the moment to 
state that the relationship is so maintained that the tiles 
are held in a fashion to preclude their falling out. 

There is a second trough member 33 adjacent to each 
tile-stacking trough. The second trough'members 33 play 
no part in the initial tile-stacking operation. Their use 
is to form a trough into which the carton or container 
to be loaded is positioned to receive the tiles at the pack 
ing or loading station. The second trough members 33 
also have a forward wall or surface edge 35 which is 
maintained in coplanar relationship to the wall 21 of 
each trough 17. The second side of each trough 33 is 
formed by an arm or frame member 37 which is ap 
propriately held to maintain a 90° relationship with the 
forward wall 35. Each second trough 33 also has a second 
side member or arm 38 which is held generally adjacent 
to the trough 17. 

Roller members 40 are held between the arms 37 and 
38 and so mounted as to be capable of turning, with 
the arms constituting bearing members for reduced size 
ends or shafts 41 to support the rollers. The support and 
mounting of the second troughs 33 will be discussed more 
particularly in connection with the description of the 
apparatus which will be set out in the discussion of FIGS. 
3 and 5 in particular and, therefore, need not be men 
tioned in further detail at this point. Sui-lice it to say at 
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this point, however, that the trough sections 33 also are 
normally held in a position with their sides 45° to the 
vertical, but they are so held as to be capable of being 
turned about the supporting shaft to unload ?lled cartons 
or containers to permit a transfer of such cartons or con 
tainers from the loading apparatus to suitable conveying 
mechanism. 
The ends of the support shafts 31, which carry the 

troughs 17 and 33, are held in the support frame or arbor 
members 43 and 44. The arbor thus constitutes the bear 
ing surfaces for the trough supports. The frame formed 
by the members 43 and 44 as its side members is formed 
into a generally rectangular shape of the transporter 
mechanism by way of the supported shafts 31 on which 
the troughs are held. A hollow drive shaft 45 extends 
through the central portion of the transporter frame. The 
shaft terminates in bearings carried upon outer frame 
side members 46 and 47 which connect in any desired 
fashion with end members 48 and 49. The shaft 45 thus 
provides a common axis about which the arbor and its 
supported troughs rotate. 
The frame drive will be discussed more particularly 

in FIG. 2, but suffice it for the moment to state that in 
the manner in which FIG. 1 is viewed on the sheet the 
shaft 45 can be assumed to be driven to rotate in a counter 
clockwise direction. This drive direction provides that the 
transporter means holdin0 the troughs or hopper mem 
bers 17 turns to swing the loaded troughs beneath the 
frame from the tile stacking or loading position, general 
ly designated A, at which the tiles 11 are placed in the 
troughs or hoppers to a position where these loaded 
troughs or hoppers are then moved upwardly to the tile 
unloading and carton packing position, generally desig 
nated B. The movement is assisted in its initial state 
by the effect of gravity and tends to speed the article 
transfer. 

In connection with the generalized description made 
in FIG. 1, details of the control mechanism are not set 
forth at this point, but suf?ce it to say here that the 
shaft rotation of the transporter frame to carry the loaded 
hoppers or troughs to an unloading position operates in 
such a fashion that the transfer motion as initiated is 
rather slow and then accelerated, after which more or 
less rapid deceleration occurs as the goods are trans 
ferred to the unloading position. Various methods and ap 
paratus for achieving this type of motion are known, but 
one suitable form of device is that which is known as 
the Ferguson transmission drive, although it is to be 
understood that other types of drives, such as Geneva 
movements, cams or the like, may be used with facility. 

In the transfer operation of the loaded tiles from 
the loading or stacking station to the unloading station 
consideration of FIGS. 2 and 3 will set out in further 
detail the manner in which the separating blade 29‘ is 
removed from the trough or hopper prior to movement 
thereof into the unloading position. For the purpose of 
the generalized description this will not here be discussed 
but will be referred to at a later point. 
When the hopper or trough is removed from the loading 

position to the unloading position with a 180° turn of 
the supporting cradle or frame constituting the trans 
porter means which turns with the hollow shaft 45, the 
carefully stacked tiles are ready for unloading and pack 
aging into a suitable container 50. At the time a loaded 
hopper or trough is moved from the stacking position 
to an unloading position, an emptied hopper or trough is 
simultaneously moved into a stacking position. In this 
way stacking at one station and unloading at a second 
station can be carried on concurrently. 
When a loaded transporter device reaches the unloading 

station B, a carton or container 50 which is to contain 
the tiles for shipment is placed in the second trough 
or hopper section 33 by the machine operator. The con 
tainer is supported with its end ?aps 51 and 52 opened so 
that the flaps hang over the spacing between the troughs 
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33 and 17. The container is positioned to rest in such 
location that two adjacent panels are held in planes sub 
stantially 45° to the plane of the base line of the machine 
and in such a position that the diagonal between its lower 
most and .uppermost corners extends in a path at sub 
stantially right angles to the base of the machine. This, 
it will be seen, corresponds to the position in which tiles 
11 are stacked in the V-shaped troughs or hoppers 17 
at the loading station. 
The machine operator, who is located at the unload 

ing position B, has, as a part of his duties, that of wrap 
ping the wrapper 19 about the end walls 53, 54 and 55 
which constitute the tile edges which have been free of 
the wrapper at the loading position. It will be borne in 
mind that at the loading position the tiles were stacked 
so that one edge was rested upon the wrapper 19‘. 
The portion of the tile which had not been originally 

wrapped is carefully wrapped at the unloading station 
B because the edges of the tile are the most sensitive to 
breakage. The original state at which the tiles arrive at 
the unloading station is indicated by FIG. 13. The right 
hand portion of FIG. 14 indicates the positioning of the 
Wrapper about the tiles just prior to loading into the 
carton on conveyor 50 by the action of the ram 57. 
With thearrival of the tiles and the trough or hopper 

17 at the unloading station E, the machine operator con 
trols the operation of the loading ram 57 to force the 
tiles laterally across the trough and into the container. 
The end of the ram is of a generally plate-like form. It 
has a shape similar to and approximating that of the tile 
11, although very slightly larger. The ram plate 57 is held 
on the outer end of a piston rod 58 which is ?tted within 
a cylinder 59. When the controlling operator causes ?uid 
(illustratively air) under pressure to enter into the cylin 
der 59 by way of the inlet 60, the piston (not shown) 
within the cylinder is moved forward (looking at FIG. 1). 
Piston movement forces the ?at plate end 57 of the ram 
to come into abutment with the now-wrapped tiles in the 
trough or hopper 17 (see also FIG. 14). With continued 
piston and ram movement the group of tiles is trans 
ferred by a pushing or sliding movement from the trough 
or hopper 17 into the adjacently positioned carton 0: 
container 50. 
The carton or container 50, when ready to receive 

tiles, is rested and positioned adjacent to the end wall 37 
of the second trough 33 so as to provide a ?rm bearing 
rest for the carton and so position the carton that move 
ment of the ram plate causes a transfer of the tiles and 
forces them into the carton or container. 
At this point it may be desirable to set out that, as 

shown by FIG. 18, the wrapped tiles with the wrapping 
19 thereabout are very slightly larger than the opening 
into the container. Under the circumstances, movement 
of the group of tiles into the container 50 under the force 
of the ram plate 57 slightly stretches or compresses the 
container wall as the tiles are guided past the end ?aps 
52 within the container. Simultaneously, the wrapping 19 
is very slightly compressed. The size difference between 
the container cross-section and the tile and wrapping is 
not sufficiently different to preclude the entry of the tiles 
into the container or carton, but it is su?icient that the 
tiles, when forced within the container, are held in an 
extremely tight position. ' 

After the container has been loaded with the tiles the 
operator at the unloading station grasps the outer end 
61 of the frame arm 37 to swing or turn the section of 
the trough or hopper in which the carton was loaded 
through approximately a 45° angle (clockwise, looking 
at FIG. 11). The movement is provided against the force 
of a tension spring 62 which has one end held in ?xed 
position in a bracket 63 on the end of the shaft 31. The 
other spring end is in a support 64 to the second trough 
or hopper 33. When so turned (see FIG. 12) the side 
member 37 of the trough or hopper 33 and its rollers 
40 are carried to substantially a horizontal position. 
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Transfer of the loaded carton 50 from the rollers 40 

of the trough member 37 to the turntable 65 after the 
frame arm 37 is turned about the shaft 31 (in a direc 
tion clockwise to the shaft, looking at FIG. 3) into‘ 
a position such that the frame 37 and its rollers 40 are 
brought substantially adjacent to the turntable frame 65 
is readily accomplished. The carton 50, which has previ- 
ously been contained in the frame section 37, at this 
point is rolled over rollers 40 (bridging the slight gap, as 
shown by FIG. 3, between the frame 37 and the turntable 
65) and is rolled upon the rollers 67 of the turntable 
until the carton comes into abutment with a suitably po 
sitioned stop 68 on the turntable frame. 
As can be seen particularly from FIG. 3, the turntable 

frame 65 is supported on a trunnion bearing 69 which is. 
held in the upper portion of a frame support 71. The frame 
support consists of a plurality of generally ?at plate 
members which are secured at their ends to a pair of 
elongated angle bracket members 72 and 73. The upper 
ends of the angle bracket members are turned inwardly‘ 
and the cross members 71 of the frame are secured 
thereto in any desired fashion. The lower end of the angle 
bracket members is turned in the opposite direction, as 
is particularly apparent from the showing of FIG. 3, for 
reasons which will later be explained. The cross members 
71 at the ends of the angle bracket members are appro 
priately spaced and held so as to support axles 76 and 
77 internally of the bracket members. 

Collars 81 are secured and adapted to provide a bear 
ing in which the axles 76 may turn. The axles extend. 
outwardly beyond the bearings (not shown) provided 
in the angle brackets with spacing determined by the 
collars 81. Rollers or wheels 83 are mounted at the outer 
ends of the shafts 76. The turntable member as a whole 
is adapted to be rolled back and forth in the directions. 
shown by the arrows particularly on FIG. 2. The central 
strip 71 is connected to approximately a midpoint of the 
extended angle brackets 72 and 73 and supports the trun~ 
nion bearing for the turntable. 
There is appropriately supported on the base member 

85 of the machine as a whole a plurality of brackets 88) 
which have rail members 89 secured thereto. The rollers 
supporting the frame and turntable are rested upon the 
rails and the turntable carriage is adapted to be moved 
along the tracks or rails in controlled fashion. The rollers 
83 are ?anged, with the ?ange on the inner side. The 
outwardly turned portions of the brackets 72 and '73, as 
can be seen, extend more or less to wrap under the lower 
portion of the rails 89. While there is usually no contact 
between the lower rail section and the outwardly turned 
bracket portion, nonetheless the extension precludes the 
possibility of tilting the turntable above its central sup 
port trunnion when loads are applied. 

Following load transfer, the turntable and the supported 
carton are turned about the trunnion bearing 69 from the 
position generally represented by FIGS. 1 and 3 to that 
shown by FIG. 2. In the latter position the carton or 
container on the turntable could be rolled in a path which 
is at 90° to the transfer path. 
As can be seen more particularly from FIGS. 1, 2 and 

5, the frame support member 71 attaches to a piston rod 
91 which terminates at a piston (not shown) contained 
within the cylinder 93 into which ?uid is adapted to be 
supplied in two directions by tubes 175 and 175'. When 
?uid is supplied by inlet 175 the turntable is pulled from 
the position shown particularly in FIGS. 1 and 2 into a 
position in which it and the carton or container 50 car 
ried thereby is moved on the rails 89 to a position relative 
to the ram 95, can be moved off the turntable and onto 
an output conveyor conventionally represented at 97, as 
will later be explained. 
At this point the movement of the transporter mech 

anism from a loading position at region A to an unload 
ing position at region B has generally been set forth. Also, 
mention has been made of the control exerted by the 
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ram 57 to push the tiles from the V-shaped troughs 17 
into the carton or container 50. Mention has also been 
brie?y made of the transfer process whereby the carton 
or container 50 is moved and transferred from the rollers 
40, against which it rests at the time of loading to the 
turntable 65 and the control effected by a 90° rotation of 
the turntable to place the carton in a position for move 
ment and transfer to an output conveyor. 

Reference may now be made more particularly to the 
transporter mechanism and the drive by which the trans 
porter mechanism moves loaded tiles from a loading posi 
tion to another position from which they are packaged. 
Making reference particularly now to FIGS. 1, 2 and 

3, the drive for controlling the movement of the trans 
porter unit provided by the cradle frames 43 and 44 is 
derived from a source of any desired type conventionally 
represented at 101. As above mentioned, in one particular 
form of the device, a well-known type of Ferguson drive 
may be effectively utilized. Suitable motor drives can be 
used with substantially equal facility. In this operation, 
the motor which controls the Ferguson drive is usually 
continuously driven as long as the machine is in opera 
tion. The motor drives the Ferguson transmission through 
a suitable clutch which is energized as the machine cycles. 
At times of de~energization of the clutch (as can be deter 
mined from the description of FIG. 9) the brake mech 
anism suitably of known character, prevents drive. With 
clutch energization, the brake is released. It is reapplied 
upon clutch de-energization. 

Alternatively, motors driving through appropriate gear 
ings, clutches or cam control devices may also be used. 
As conventionally represented in the drawings and as 

herein described, the particular drive shown may consist 
of a motor 111 driving through a suitable clutch (not 
shown) and drive belt or chain 112 into a shaft 113 
which connects through a gear box 114 leading into the 
drive unit 101 of the aforementioned type. The showing 
here is purely conventional and other forms of drive 
mechanism may be substituted if desired, as long as the 
functioning is within the teachings herein outlined. The 
driving form illustrated is one which has been found suit 
able and which can readily be controlled by interlock and 
indexing switch control devices 116 and 117 later to be 
discussed. 

In the control of the movement of the arbor carrying 
the hoppers or troughs (considering, illustratively, an ar 
rangement whereby the arbor carries two sets of troughs 
or hoppers spaced 180° from each other) the indexing 
of the machine to the two opposite 180° positions is 
achieved by virtue of the Ferguson transmission. As is 
known in the art, the Ferguson transmission is essentially 
a cam-drive type of arrangement. It is started into opera 
tion by the combined operation of the indexing buttons 
or switches 116 and 117, and it is arranged to make one 
revolution and then stop. The mechanism is restarted fol 
lowing the closure of the switches or control buttons 116 
and 117 in any desired order or simultaneously. The 
ratio of the sprockets 105 and 107 in the operation herein 
to be described is set at 2:1 so that with the start of the 
Ferguson drive the machine is caused to index one-half 
revolution, after which it stops. There is no need to pro 
vide a physical stop or abutment to hold the arbor in 
either of its rest positions. 
The power source 101 is arranged to turn a shaft 103 

upon which a sprocket gear 105 is appropriately sup 
ported and keyed. A drive chain 106 wraps around the 
driving sprocket 105 and a driven sprocket 107 which is 
keyed to drive the hollow shaft 45 within which a central 
shaft 109 is supported. The sprocket member is also se 
cured to the side members 43 and 44 of the transporter 
device by pins or the like 110 so that with the sprocket 
téutrnciing the transporter mechanism is also similarly ro 
a e . 

_ With drive being provided through the chain 106, it 
is apparent that drive from the motor 111 will cause the 
transporter mechanism to rotate. Any rotation of the 
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transporter mechanism without an appropriate position 
ing of the V-shaped troughs would obviously be such that 
the troughs, if upright in one position, would be upside 
down in a 180° position and the stacked articles would 
immediately be discharged. For the purpose of holding 
the troughs always in the same relative position so that 
the trough sides are maintained at all times at approxi 
mately a 45° angle relative to the machine base or sup 
port (see FIG. 10), a suitable gearing is provided by the 
drive from the shaft 109 within the hollow shaft 45. The 
shaft 109 terminates in a bearing 121 supported on the 
side member 46. 

Noting now particularly FIGS. 4 and 7 in conjunction 
with FIGS. 1, 2 and 3, the shaft 109 terminates in a bear 
ing 121 on the frame 46. In this arrangement it becomes 
particularly clear from FIG. 7 that the sprocket 107 is 
adapted to drive and turn the rotatable hollow shaft 45 
while the shaft 109 extending therethrough is ?xed and 
held in a ?xed position by the set screw 123 in the bear 
ing 121 attached to the frame 46. Under circumstances 
when the sprocket 107 rotates to turn the side members 
43 and 44 of the transporter mechanism, this turning oc 
curs about and relative to the ?xed shaft 109, with the 
bearing members 124 and 125 providing a support for the 
?xed shaft. 
The support shafts 31 upon which the V-shaped cradles 

are carried and which extend through the side members 
43 and 44 of the transporter mechanism have a sprocket 
gear 129 keyed thereto at 133. Likewise, sprocket gears 
135 and 136 are also appropriately keyed on the ?xed 
shaft 109, as by the set screw 137. A drive chain 141 
extends from the sprocket 129 around the inner sprocket 
135. A similar drive chain 142 extends around the 
sprocket 129 at the opposite end of the transporter frame 
about the outer sprocket 136. 
With the V-shaped troughs held on support shafts 31 

and secured thereto so as to turn with the support shaft, 
and the sprocket gears 129 also being secured to the shafts 
31, it is apparent that the sprocket 105 which drives the 
sprocket 107 through the chain 106 operates to turn the 
outer hollow rotatable shaft 45 and therefore to rotate 
the transporter mechanism. The sprocket gears 129 tend 
to orbit, as it were, around the sprocket gears 135 and 
136, but with the shaft 109 being ?xed and precluding ro 
tation the effect is to roll the drive chains 141 and 142 
about the sprockets 135 and 136. Consequently, the 
chains turn also about the sprockets 129 so that the rotary 
motion of the transporter frame is compensated, insofar 
as the turning of the V-shaped support troughs is con 
cerned, in such a fashion as to hold the troughs always 
in an upright position, thereby to preclude outward move 
ment of the articles (in this instance tiles) carried thereby. 
With the rotation of the transporter frame being in a 
counterclockwise direction (looking at FIGS. 3 and 4 for 
instance), it will be apparent that the V-shaped troughs 
are appropriately turned to hold them in an erect posi 
tion. 

It was previously mentioned that the sections of the 
V-shaped trough members 17 were separated by a divider 
blade 29 which was movable inwardly and outwardly rela 
tive thereto. Reference to the control of movement of the 
divider blade may now be had by a further consideration 
of the showing of FIGS. 2 and 3 in particular. At each 
side of the frame and generally toward the unloading end 
thereof, a pair of upright support members 151 (one 
shown in FIG. 3) extend upwardly and are tied together 
by a cross beam 152 at their upper and outer ends. A ro 
tatable arm 155 is pivoted to this cross beam 152 at 153. 
'The separator blade 29 is adapted to slide in and out of 
the arm 155 as a track and to be retractable from the 
lower position (shown by FIG. 3) to the phantom posi 
tion shown in the same ?gure. 

One support point for the arm 155 is provided by its 
hinged connecting point 153 to the cross member 162. A 
second point of support is provided by the attachment of 
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one end 156 of a cylinder 157 thereto, as at 158. A piston 
rod member 160 is supported within the cylinder 157. 
The outer end 161 of the piston rod is pivotably secured 
to an overhanging bracket 163 attached in any suitable 
manner to the cross member 152 and the frame carrying 
the uprights 151. 
The separator blade 29 is secured at its inner edge 165 

to one end of a piston rod 166 which is adapted to move 
in and out of a cylinder 167 within which it terminates in 
a suitable piston (not shown). The movement is guided 
by a guide rod 168 attached at one end to the blade and 
extending through the guide bracket 189 secured to the 
arm 155. 
Each of the cylinders 157 and 167 is of the ?uid actu 

ated variety and is provided with a connection to permit 
?uid ingress and egress at each side of the piston carried 
therein. The arrangement is such that ?uid entering into 
the cylinder 167 through the entrance port 171 will force 
the piston contained therein in a direction from left to 
right (looking at FIG. 3) and force ?uid outward through 
the outlet 172. This action withdraws the separator blade 
29 from its position as a divider member between the two 
stacks of tiles 11 placed within the V-shaped troughs 17. 
At the time this withdrawal action is occurring ?uid is 
also forced within the entrance port connection 173' 
into the cylinder 157. Fluid is then forced out through the 
outlet connection 174 of this cylinder so that the cylinder 
157 as a whole is being drawn over the piston rod 160 
by reason of the piston (not shown) within the cylinder 
157 being forced downwardly. This tends to raise the arm 
155 about the point 158 as a pivot and lift both the 
retracted blade 29 and its support arm away from the V 
shaped troughs. The retraction of the blade moves it out 
of the path of the. rotatable transporter mechanism, be 
cause it will be apparent that as the loaded V-shaped 
troughs 17 move from the loading position shown to the 
left of FIG. 3 to the unloading position shown to the 
right of FIG. 3. The unloaded trough moves above the 
framework to return to the loading position at station A. 
Because of the arc of 'carry, it is desirable that the arm 
carrying the divider blade be moved out of the way of 
the transporter mechanism as it rotates. It is also desirable 
that for the protection of workmen the blade should 
be both retracted and lifted from the position it occupies 
in the loaded position. 
The rotation of the transporter frame through 180° 

to shift the loaded troughs beneath the framework to the 
unloaded position and to simultaneously shift the unloaded 
troughs above the framework back to the loading position 
should be coordinated with the shift operation so that 
the operators at each of the loading and unloading posi 
tions shall always coordinate the operational steps en 
countered. 

This interlock and indexing is provided by control cir 
cuits of the character shown and described in connection 
with FIG. 9 which will later be described. Su?ice it for 
the moment to mentionthat the operator at the loading 
station A, upon completing the loading of the V-shaped 
trough 17, actuates the switch conventionally represented 
at 116. The operator at the unloading or packing station 
B at which the articles are packed within the cartons or 
containers 50, upon completing the packing operation and 
shifting the loaded carton or container onto the turntable 
65, releases his hold on the frame 61 on the spring biased 
section of the V-shaped troughs so that under the influence 
of the spring 62 the unloaded section is returned to registry 
with the section to be ?lled with tile. This having been 
accomplished, the operator then actuates the switch con 
trol mechanism conventionally represented at 117. With 
both switch control mechanisms 116 and 117 actuated, 
driving power is provided again to rotate the transporter 
mechanism through 180°. 

It is immaterial which of the control switches 116 and 
117 is ?rst actuated, for the interlock is such (note de 
scription of FIG. 9) that only combined actuation of the 
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two devices will permit a shift and rotation of the trans 
porter device. The control provided with the movement 
of the transporter device also simultaneously actuates the 
valve mechanisms in any desired fashion to provide ?uid 
supply in the appropriate direction into the cylinders 157 
and 167 which control the blade elevation and blade pro 
jection in the fashion described. 

It has already been mentioned that when the tiles in 
the V-shaped troughs reach the unloading position B they 
are to be slidably removed and forced into the carton or 
container. This operation and the control of the position 
of the ram 57 by virtue of actuation of piston contained 
within the cylinder 59 is interlocked so that it can only 
take place under the control of an operator during a non 
moving period of the transporter mechanism. This will 

10 

15 
become apparent from the description of the circuitry . 
of FIG. 9 and further discussion thereof will not be made 
at this point. 
For transfer operations following a transfer of the car 

tons to the turntable, a drive control switch for carrying 
the table mechanism toward the ?nal output conveyor is 
provided by actuation of the switch control mechanism 
conventionally represented at 173, thereby to actuate and 
initiate the operation of the turnable movement. Control of 
?uid into the cylinder 92 by way of the inlet connection 
175 causes the piston to be moved downwardly (looking 
at FIG. 2) and thereby to move the turntable mechanism. 
As will be apparent from the showing of FIG. 15, the 

cartons into which the components have been loaded are 
still open at their ends following the transfer from the 
V-shaped troughs to the turntable. To close the cartons a 
gluing operation is provided concurrently with the move 
ment of the shifted turntable along the tracks 89. The 
glue (or other adhesive) is sprayed by nozzles 181 posi 
tioned adjacent to the tracks and directed toward the mov 
ing cartons. The duration of spray is controlled under the 
movement of the turntable mechanism. 

In FIG. 8 the drawings show a control rod 183 adjacent 
to which a follower roller 1S4 linked to a. spray control 
cylinder switch member 185 is adapted to be moved. As 
can be seen more particularly from ‘FIG. 8, the rod 183 is 
attached to the turntable support and is adapted to move 
in and out of the housing or guide tube 187. The rod is 
capable of being turned controllably and secured into dif 
ferent positions so that various length timing slots 188 
and 189 may be brought into engaging position relative 
to the guide and follower roller 184. With the rod moving 
in and out of the guide tube 187 at the time of movement 
of the turntable the follower 184 ‘remains in one of the 
slots for different periods of time, depending upon the slot 
length. Under the circumstances, control of a glue spraying 
operation is determined in accordance with the carton size 
utilized. With the rod moving to the position such that the 
guide roller 184 moves without one of the slots 189, a 
control is effected to shut off the glue spray. 
With spraying operations occurring, the glue or other 

adhesive is sprayed from the nozzles or jets 181 onto the 
carton ?aps 190 and 191 (see FIGS. 5 and 15) and the 
flaps (not shown) at the opposite end. As the turntable 
moves and is brought over the rails 89 to a position in 
alignment with the ram 95, the operator manually con 
trols the inlet of ?uid into the cylinder member 201 in 
which the support rod 202 of ram 95 is held. Control is 
achieved by a switch mechanism conventionally shown at 
203 so that ?uid is permitted to enter into the cylinder 201 
at the connection 205 and to be removed by way of the 
connection 206, thereby to move the piston (not shown) 
within cylinder 201 from left to right. This occurring, the 
carton is pushed from the turntable 65 toward the con 
veyor 97. The pressure of the ram 95, which has a large 
surface substantially corresponding to that of the end of 
the carton, forces the unsecured flaps to close. Similarly, 
forcing the carton from the turntable to the conveyor 
presses the heretofore unclosed ?aps at the opposite end 
of the container against a carton or container previously 
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loaded. Consequently, the ?aps are pressed together and 
caused to adhere to each other to provide closure. With 
the transfer of the loaded container to the conveyor 97, 
the operative steps between supply and ?nal packaging 
have been completed. 

In the control of the machine, as provided by the electri 
cal circuitry diagrammatically shown by FIG. 9, it may be 
well, prior to a description of the various circuit compo 
nents, to outline very brie?y the operational sequence and 
interlocks. ‘During the tile-stacking operation at the load 
ing position and the transfer of stacked tiles into cartons 
at the unloading or packing station the motor 111 can be 
assumed to keep running. The braking mechanism of the 
Fergusion drive is normally energized and the clutch is 
de-energized so that the machine as a whole is stopped. 
When machine cycling is desired, the operators at the 
stacking or loading station A and at the packing or un 
loading station IB depress the indexing buttons 116 and 
117 (thereby to close the electrical drive-control circuit) 
in any desired order. At this time the operation functions 
so that the divider blade 29 is immediately retracted and 
raised from the trough or hopper '17. At the same time 
the brake mechanism (not shown) in the Ferguson drive 
is released and the clutch is energized to cause the arbor 
and transporter frame carrying the troughs or hoppers to 
rotate through a 180° are due to the turning of the hollow 
shaft 45. At the completion of the 180° rotation the brake 
of the Fergusion drive is re-energized and the clutch is 
tie-energized or released to hold the machine in the last 
established position. 

Promptly with the stopping of the cradle movement the 
support for the divider blade or plate 29 is lowered. At 
this time the divider blade 29 is caused to move into the 
trough or hopper 17 to separate it into two sections. The 
repositioning of the divider blade readies the machine for 
the stacking and loading of tiles against it as an aligning 
surface. The loaders at station A then commence to load 
the troughs or hoppers and the operator at the unloading 
station B places the carton or container 50, which is to 
receive the tiles, into the trough section 33' (see FIG. 11, 
for instance). At this time the operator at the unloading 
station closes a circuit to energize the carton loading ram 
57 which moves forward to transfer the tiles from the 
troughs or hoppers 17, 21 into the carton 50 (the start of 
this operation is diagrammed illustratively in FIG. 18). 
Reelase of the ram movement control button causes the 
ram to return to its starting position, as will be explained 
further in the circuit operation. 
At this point in the operation the operator rotates the 

carton-holding trough (usually manually) against the 
force of spring 162 in a clockwise direction (looking at 
FIGS. ll and 12 of the drawing) to a position from that 
in which it was initially loaded (as in FIG. 11) to a posi 
tion for transfer to the turntable (as in FIG. 12). This 
movement ‘also serves to control the retraction of a com 
pression ram which will later be described and which will 
feed loaded cartons to an output conveyor and compres 
sion table. 

Following the transfer of the loaded cartons to the turn 
table 55 ‘( as in FIG. 12) the operator rotates the turntable 
through 90°. At this point an electrical circuit may be 
closed by means of a switch 173. The switch starts the 
turntable moving along the guide rails 89 to carry the 
carton through the gluing cycle, already explained. With 
forward movement of the turntable toward a limit switch, 
which is actuated by the gluing rod, the spray of the spray 
guns 181 is controlled. After a selected length of spray, as 
determined by the position of the follower roller 184 in 
the slots 188 or 189 of the glue rod 183, it is possible 
to control the length of time of gluing spray. The turn 
table continues to travel past the glue spraying areas until 
it moves into the region of the compression table and out 
put conveyor and the ram 95 there located. The operator 
at the unloading and carton packing station closes a fur 
ther ram-control electrical circuit by control of the switch. 
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The compression ram 95 is then caused to move forward 
and to push the carton in its loaded state off the turntable 
and onto the compression table or conveyor 97. This then 
presses the glued ?aps into a closed position for ?nal seal 
ing. With the completion of the compression stroke, the 
compression ram activates a limit switch which controls 
an electrical circuit to cause the turntable to return to its 
original position, after which it will be in a state to move 
further cartons along to the compression table and output 
conveyor. 
The operation on the interlocks is such that the load 

in‘T ram 57 will not activate while the transporter and 
arbor carrying the troughs or hoppers from a loading 
to an unloading position is cycling. Likewise, the ma 
chine will not cycle while the ram is moving. The turn 
table 65 cannot enter into a gluing operation unless the 
compression ram 95 is completely retracted. The com 
pression ram will not activate unless the turntable is 
completely at one end or the other of its movement. 
Lastly, the machine will not cycle unless the divider blade 
29 is both retracted and raised from the troughs or 
hoppers in which the tiles are stacked. 
The foregoing is intended to illustrate the general 

nature of the interlock and sequence of operation be 
tween all of the components here described. The particu 
lar circuitry ‘by which the foregoing operations may be 
achieved can be varied to some considerable extent. How 
ever, by P16. 9 of the drawings, there has been schemati 
cally shown ‘one form of control circuit by which the 
cycling operation already described can be achieved. Ref 
erence may now be made to this portion of the drawings 
for a further understanding of the invention. 
The control circuitry by which the operation herein 

above described is achieved is set forth in diagrammatic 
form by FIG. 9. In making reference to FIG. 9, it may 
be assumed illustratively that the motor 111 is main 
tained in an operating and running state. The brake and 
clutch mechanism (conventionally illustrated as con 
tained in the gear box 114) is energized or controlled in 
order to supply a braking force or drive power to the 
Ferguson drive schematically represented at 101. 
As is well known, the Ferguson drive includes as a 

part thereof a cam element, such as that indicated illus 
tratively at 212, which usually has one ?at face which 
is adapted through a suitable follower to control the 
opening and closing of a switch element 215. 
The drive and cycling of the machine, as was above 

explained, is controlled from the loading position A and 
the unloading or packing position B. FIG. 9 schematical 
ly shows this essentially as an eccentric element extending 
out from the drive 101. For the drive control to function, 
it is necessary that both switches 116 at the loading posi 
tion and switch 117 at the unloading or packing position 
be closed. The closure, as ‘above stated, can be concur 
rent or the switches may be closed in sequence. The signi? 
cant factor is that for the operation to be initiated, it is 
necessary that both switches be closed regardless of the 
order. 

Considering now the control circuitry, it can be as 
sumed that the motor 117 is energized in any desired 
fashion from the power supply lines 221, 222. Illustra 
tively, the motor is connected by conductors 223 and 224 
to the power line through a switch 225 included in the 
line 224. The switch is closed during all periods of ma 
chine operation. It may be manually set to an open or 
closed position. Other controls may be utilized where 
desired. 
Assuming that the motor 111 is activated and operat 

ing, the operators at the loading and unloading positions 
A and B close the cycle start buttons 116, 117 at times 
when the stacking of the tiles in the troughs is com 
pleted at the loading station and operation of the pack 
ing ram 57 controlled by cylinder 5? is completed at the 
unloading or packing station. 
Assuming for illustrative purposes that the ram plate 
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57 is returned to its retracted position so that the piston 
is drawn fully within the cylinder 59 by in?ow of ?uid 
through retractor tube 60', the retraction of the ram 
plate 57 will ‘be found to close a switch element 231 
which connects through a timer unit 233 to permit opera 
tion. The closure of the cycle start switch 117, for in 
stance, closes a circuit from line conductor 221 through 
the conductor 234, the switch 117, conductor 235, relay 
winding 236 and the connection through conductor 237 
to the other side of the power supply line 222. Energiza 
tion of the relay winding 236 closes the contacts 239 
thereby partially to complete a circuit from the line 221 
through conductor 241), switch 239 and conductor 241 
leading to one terminal 242 of switch 243 controlled by 
relay 244. 

It can be seen that in the unenergized state, relay 244 
is so set that the switch 243 remains open. Closure of 
the cycle start button 117 produces no effects beyond 
those stated. If now, however, cycle start button 116 is 
closed, it can be seen that a circuit is completed from 
the line 221 through conductor 245, the start button 116, 
conductor 246 through a relay coil 248 and conductor 
249 to relay winding 244 and thence back to the line 
222 by way of conductor 251. Current ?owing through 
this connection controls a suitable control valve (not 
shown) to supply ?uid from a suitable source (not 
shown) through the inlet tube 171 to the ram 167 thereby 
to move the piston 166 and the divider plate 29 out from 
the trough and withdraw it. At the same time, energiza 
tion of the relay winding 244 closes the armature of the 
switch 243 against the contact point 242 which, in turn, 
completes a circuit from one side 2221 of the power sup 
ply line through conductor 241}, switch 239, conductor 
241, switch 243 and contact 242, the armature of switch 
243, conductor 257 and the relay winding 258 and con 
ductor 259 back through the switch 215 and conductor 
261 to the line 222. 

In the rest position, this circuit is closed, because the 
cam 212 of the Ferguson drive is so positioned that switch 
215 is closed. Energization of the relay winding 258 
serves to close the switch armature 263 against its indi-_ 
cated contact. This, then, permits current to ?ow through 
the timer 233 from the line 221, the connection 264 to 
the switch armature 263 and the conductor 264 leading 
back to the line 222 through the timer 233. Current ?ow 
ing through the timer serves to close armature 265 on 
the contact point 266 so that at this time the timer is 
short circuited and a current path exists from the con 
ductor 221 through conductor 264, the relay armature 263 
and its contacts, the contact point 266 and the armature 
265 through conductor 271 and switch 231 and thence 
conductor 273 through relay winding 275 and conductor 
276 back to the line 222. The closure of this last-named 
circuit serves to energize the clutch (not shown) and re 
lease the brake (not shown) controlling the drive through 
the Ferguson unit 101 by way of the indicated belt drive. 

It can be seen, however, that from the foregoing the 
ram 57 must be retracted to permit the closure of this 
last-de?ned circuit. Also, it is apparent that unless the 
clutch is operated by energization of winding 275 the 
brake is energized. Energization of winding 275 releases 
the brake and energizes the clutch to start the Ferguson 
drive. 
None of the circuits so far described can function un 

less the divider plate is raised and unless the ram 57 is 
retracted. The gear is such that as already explained in 
connection with FIGS. 2 and 3 in particular, energization 
of the Ferguson drive permits the arbor or transporter to 
rotate through 180". With energization of the relay wind 
ing 258, the switch armature 263 closes, but at the same 
time the armratures 281 and 282 are opened from the indi 
cated position as shown in FIG. 9. Under these circum 
stances, it will be appreciated that no current can ?ow 
through the winding 285 to open a valve (not shown) to 
supply ?uid through the inlet tube 60 to move the piston 
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within the cylinder 59 to advance the ram 57 from the 
position shown. 
On the other hand, at this time it will be observed that 

a circuit is permanently maintained from the conductor 
221 through conductor 287, switch armature 288 and its 
indicated contact points and conductor 289‘ through the 
winding 290 and back to the opposite side 222 of the 
supply line by way of conductor 291. This circuit closure 
opens a supply valve (not shown) acting to supply fluid 
through the connection 60' to move the piston within the 
cylinder 59 to a position to retract the ram 57. This, 
thus, precludes movement of the ram during cycling of 
the machine as a whole. Likewise, because the switch 231 
is in an open position, unless the ram 57 is retracted, the 
machine will not cycle with the ram extended. 
As soon as the cycling operation is completed, and 

the arbor or transporter mechanism has carried around 
so that one of the troughs changes from a loading to an 
unloading position, and the other of the troughs changes 
from an unloading to a loading position, the control cir 
cuitry is changed over to an extent such that operation 
will continue, but the various ram elements and the like 
which have been withdrawn can now function. At this 
point it will be noted that no reference has as yet been 
made to the control of the rams to provide movement of 
the turntable or the compressor ram, nor yet the mech 
anism to control the gluing operation, nor yet the func 
tioning of the ram to move the cartons in a loaded state 
to an output conveyor, such as shown at 97. These will 
be discussed separately and related to the preceding op 
eration as is necessary. 

Following the rotation of the arbor or transporter 
mechansim through 180°, as the device has been illus 
trated, the clutch is de-energized and the brake operation 
is controlled by the interruption of current ?owing through 
the relay winding 275 associated with the motor drive. 
This condition obtains as soon as the cam rotates to 
change the current status of flow through the relay wind~ 
ing 258. This change in condition opens the armature 263 
and thus breaks the circuit through the relay winding 275. 
At the same time that this is occurring, the switch 281 
returns to its indicated position. In this state, current can 
now ?ow, for instance, from the supply line conductor 221 
through conductor 295, the switch 281 (‘under the last 
assumed conditions closed) the conductor 296, the relay 
winding 297 and conductor 298 back to the supply line 
conductor 222. When this condition obtains, the winding 
297 activates a suitable valve (not shown) to force ?uid 
through the conduit 172 into the cylinder 167 and there 
by move the piston therein contained to the left (looking 
at FIG. 9) and move with it the piston rod and the 
divider plate 29 within one of the troughs. Further than 
this, it will be appreciated at this point that by reason of 
the breaking of the circuit through the switch 215 con 
trolled by the cam 212, the current ?ows through the 
winding 248 which would otherwise control the ?ow of 
fluid into the conduit or inlet 171 has been interrupted 
so that the winding 297 is controlling. 
At the same time that the foregoing operations are 

occurring, it may be noted also that the ram 57 is now 
in a condition to function, because the switch 282 will 
have been closed concurrently with the closure of the 
switch 281 and the opening or" the switch 263. At this 
time, there is a circuit set up which will be closed with 
energization of the carton-loading ram button control 301 
which will then close the circuit from conductor 221 from 
the supply line to conductor 287, switch arm 304, con 
ductor 302, now-closed switch 282, conductor 303, wind 
ing 285 :and conductor 305 back to the other side 222 of 
the supply line. 
With this occurring, it can be seen that the heretofore 

established circuit through the winding 290 of the ram 
control is interrupted by opening of the switch 288. Con 
sequently, energization of the loading ram control but~ 
ton 301 to close the switch 304 and open switch 288 
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permits ?uid to be supplied through inlet conduit 60 into 
cylinder 59 to move the piston therein contained down 
wardly (looking at FIG. 9) and the ram plate 57 in a 
similar direction. This movement, as can be seen, opens the 
switch 231 and thereby precludes energization of the mo 
tor clutch through de-energination of the winding 275. 
The carton loading-control button 301 is preferably spring 
biased normally to hold switch 288 closed and switch 304 
open. Consequently, as soon as the operator presses but 
ton 301 to close switch 304 and thereby open switch 288, 
the ram plate 57 moves forward to force articles held in 
one of the troughs 17 (see FIG. 1, for instance) into 
cartons 50 held in a trough 37. Release of the button 301 
causes contact 288 immediately to close and switch 304 
to open which then permits current ?ow through the cir~ 
cuit heretofore described through the winding 290 there 
by to retract the ram plate 57. 

It will be recalled from the discussion of FIGS. 11 and 
12 that the trough 37 is rotated about the axis 31 from 
the position shown in FIG. 11 to the position shown in 
FIG. 12 whereat it is possible to transfer cartons 50 
from the trough 37 to the turntable 65. At this time in 
the operation, the rotation of the trough 37 is such that 
the tongue 311 on the trough is adapted to close switch 
313. At this time a circuit is then provided from conduc 
tor 221 of the supply line through conductor 314 and 
switch 313 and conductor 315 to energize winding 316 
and to close the circuit through conductor 317 back to 
the opposite side 222 of the supply line. This enerigiza 
tion of the winding 316 is such as to change the position 
of a control valve (not shown) to cause ?uid to be sup 
plied through the conduit 206 into the ram cylinder 201 
thereby to retract the ram plate 95 from the position 
shown in FIG. 9. This closure permits cartons now placed 
upon the turntable 65 to be advanced toward the gluing 
position and the position for transfer to the output trough 
or conveyor 97. With this operation having occurred, the 
operator at the unloading and packing position closes the 
switch 173 whereby operating current is supplied to a con 
trol winding 321 to control the supply of operating ?uid 
through the supply conduit 175 into the cylinder 93 to 
draw the turntable 65 along the tracks 89 toward a gluing 
and ?nal transfer position. 
As the turntable 65 is drawn along the tracks 89 with 

the winding 321 energized to feed ?uid into the cylinder 
93 through the inlet conduit 175, the turntable glue rod 
183 with which the follower 184 of limiting switch 185 
is associated closes a circuit through winding 337 that, 
in turn, causes the glue sprayer 181 to function. This last 
named circuit is closed from the line 221 via conductor 
339, switch 185, relay winding 337 and conductor 341 
back to conductor 222 on the opposite side of the line. 

As can be seen from FIG. 2, for instance, usually two 
spraying units are provided, but for convenience sake only 
one is shown in FIG. 9. Units similar to 337 may be con 
nected in parallel and caused to function similarly. The 
period of closure of the switch 185 is set as described 'by 
FIG. 8. 

Further movement of the turntable 65 to a position 
at the end of the stroke closes the limiting switch 345 
thereby setting up a circuit which may the closed under 
the control of the operator closing switch 347 at a de 
sired time to move the compression ram within the cyl 
inder 201 so that loaded and sealed cartons are moved for 
the turntable 65 when the latter is at the end of its stroke. 
This circuit is from the conductor 221 of the supply line 
through conductor 348, the operator-controlled switch 
347 and conductor 351 to winding 352 and thence to con 
ductor 353 to the opposite conductor 222 of the supply 
line. Energization of the coil 352 serves to control the 
supply of ?uid into the conduit 205‘. to move the piston 202 
to the right (looking at FIG. 9) and with it the plate mem 
ber 95. 

This operation pushes loaded and sealed cartons to 
the conveyor 97, as the compression ram moves forward 
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and moves the packed cartons from the turntable onto the 
conveyor 97. The loaded cartons all push against each 
other thus to maintain the flaps in a folded state in 
which the glue will harden. Final movement closes a limit 
switch 365 at the end of the forward stroke. The limit 
switch, in turn, completes a circuit from the line 221 by 
way of conductor 366, winding 367, conductor 368, the 
switch 365 and conductor 369 back to the second supply 
conductor 222. At this time, the energization of the wind 
ing 367 opens a suitable control valve (not shown) to 
supply fluid through the conduit 175’ into the ram cyl 
inder 93 thereby to reverse the direction of the turntable 
and to carry it back to its starting position opposite that 
position at which the trough member 37 transfers loaded 
cartons to the turntable. The operational'stage at this 
point is such that the winding 321 which had been ener 
gized by the closure of the turntable switch 173 is de 
energized under the control of the limiting switch 370 
which is opened as the compression ram moves forward 
thereby permitting the ram cylinder 93 to move the turn 
table in the reverse direction. 
For convenience of illustration and simplicity of show 

ing in FIG. 9, control cylinder 157 for elevating the 
divider 29 and its support is not depicted. However, it may 
‘be said that the control windings 248 and 297 which con 
trol the movement of the piston 166 within the ram cyl 
inder 167 may also provide a control of the movement 
of the piston within the cylinder 157. The two controls 
essentially can ‘be connected in parallel. The elevation of 
the blade 29 is then achieved in the manner already set 
out. 
From the foregoing, it will be apparent that the cir 

cuitry above described functions in such a way that the 
unloading ram will not be activated while the machine is 
in cycle. Likewise, the machine will not cycle while the 
ram is loading. The turntable is so set up that it cannot 
enter into the foregoing operation unless the compres 
sion ram 95 is completely retracted within the cylinder 
201. Likewise, the compression ram cannot be activated 
unless the turntable is at one end or the other of its move 
ment. Lastly, the machine will not cycle as a whole unless 
the divider plate 29 is withdrawn. 
No details of any specific ?ap-folding apparatus are 

either described or claimed in this application. It is gen 
erally possible to incorporate any known type of ?at 
folding operation into the described device, so long as the 
folding is achieved concurrently with the transport of the 
glued cartons beyond the gluing station. 

Essentially, the cartons in which the articles are stacked 
are placed in the trough with the flaps at one end open 
to receive goods transferred from the trough or hopper 
17 ‘by forward movement of the loading ram, as is fully 
described. These ?aps preferably had previously been 
creased so that they are ready to be folded inwardly about 
the folded line after loading. The ?aps at the other end 
of the carton are folded inwardly by the loading operator 
to substantially a closed position, and (see FIG. 14) in 
this position rest against the trough edge 37. 
With the loading of the carton by the loading ram com 

pleted, the operator normally folds the flap members in 
wardly as the carton is being transferred to the turntable 
65 and as the turntable is being rotated. This action then 
places all ?aps in a general position to receive glue or 
other adhesive as the turntabe is advanced along the tracks 
89. Suitable ?ap-closure elements or bars are adapted 
to rest against the partially sprayed ?aps following the 
spraying operation. Such elements then tend to close the 
outer carton flaps over and upon the inner ?aps. The ?nal 
closure of the ?aps for permanent adhesion is brought 
about when the loading ram transfers the loaded cartons 
from the turntable to the ?nal output conveyor or table 97. 
With such movement, the heavily loaded cartons are 
pressed tightly against each other and the ?aps are thus 
pressed tightly to a closed state. 

Various modi?cations of the invention may of course, 
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be made without departing from the spirit and scope of 
what is here shown, and, therefore, the circuit as exempli 
?ed ‘and the components as illustrated may be regarded 
as illustrative. Modi?cations will occur to those skilled in 
the art, and no unnecessary limitations are to be under 
stood. 
The claims are considered to be interpreted as broadly 

as possible consistent with the scope of the existing art. 
What is claimed is: 
1. Apparatus for packaging a plurality of articles within 

a container comprising a transporter means having a plu 
rality of arcuately spaced generally V-shaped receiving 
troughs mounted for rotation about a common axis and 
adapted in one position to receive the articles and main 
tain the articles in aligned and stacked relationship relative 
to each other and supported at each wall of the V-shaped 
trough, means for shifting the transporter and the 
V-shaped trough for supported articles between article 
receiving and article-unloading position, means for main 
taining the loaded V-shaped trough in an upwardly open 
position during shifting between the loading and unload 
ing positions, a container support means adapted to hold 
an article-receiving container at the unloading position, 
and means at the unloading position for removing the plu 
rality of aligned and stacked articles from the V-shaped 
troughs as a group and for forcing the group into an 
article-receiving container. 

2. Apparatus for packaging a plurality of articles with~ 
in a container comprising a transporter means having a 
plurality of generally V-shaped article-receiving troughs 
mounted for rotation about a common axis and adapted in 
one position to receive the articles for packaging, means 
continuously to maintain the troughs in an upwardly open 
position with the supported articles in aligned and stacked 
relationship relative to each other, means for shifting the 
transporter means and supported articles in the V-shaped 
trough about the said common axis from the article-re 
ceiving position to an article-unloading position and simul 
taneously shift another V-shaped trough to an article 
receiving position while retaining substantially the same 
upright position of the V-shaped trough, a container sup 
port means adapted to locate an article-receiving container 
at the unloading position, ram means at the unloading 
position for removing a plurality of aligned articles from 
the V-shaped trough at the unloading position as a group 
and forcing the group into the article-receiving container. 

3. Apparatus for packaging articles within a receiving 
container comprising transporter means having a plurality 
of spaced V-shaped article supports spaced from each 
other by equal angular distances, a common rotational axis 
and drive shaft means for moving the transporter means 
between limiting positions whereat the transporter means 
is adapted to receive articles in aligned arrangement for 
packaging and whereat such received articles in like 
aligned relationship are adapted to be unloaded to a re 
ceiving container, means for maintaining the loaded 
article supports in an upwardly open position during shift 
ing between the receiving and unloading positions, means 
at the unloading position of the transporter means for re 
moving the articles as a group therefrom along a path of 
‘movement transverse to that at which the articles are trans 
ported to the unloading position, and means at the unload 
ing position for supporting the receiving container in 
aligned relationship to the path of movement of the 
articles, said article-removing means being adapted to 
force the articles as a ‘group into the receiving container. 

4. An article-packaging device comprising a rotary 
transporter means, a plurality of substantially V-shaped 
receiving troughs supported by said rotary transporter 
means, means to support the V-shaped troughs at equal ra 
dial distances from the rotational axis of the rotary means 
and at equal arcuate separations, means for rotating the 
transporter means in step fashion with each rotational step 
being for an arcuate distance corresponding to a whole 
multiple of the arcuate separation distance between the 
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article-receiving troughs, means to maintain the V-shaped 
trough in like relative position at all times with the open 
portion of the V upward and the V apex downward there 
by to provide holding surfaces angularly spaced from a 
normal through the V apex which will hold articles, means 
located at an arcuate separation from the loading position 
also equal to the arcuate separation between troughs mul 
tiplied by a selected whole number for laterally displacing 
articles from the path of movement of the transporter 
to a carton loading position, means for supporting an 
article-receiving carton at the unloading position in align 
ment with the path of movement of unloading of the 
articles so that articles are forced from the transporter 
means into the cartons, and means for removing the loaded 
cartons following loading. 

5. The apparatus claimed in claim 4 comprising, in 
addition, means to control the movement of the trans 
porter means in step fashion between the article-loading 
and unloading positions and means to interlock the time 
of movement whereby movement steps are restricted to 
periods following discharge of articles ‘at the discharge 
point and to selection of article loading at the loading 
point. 

6. An article-packaging device comprising a rotary 
transporter means having a support axis about which the 
rotation is adapted to occur, a plurality of substantially 
V-shaped receiving troughs supported by said rotary trans 
porter means, means to position the V-shaped troughs at 
equal radial distances from the rotational axis of the ro 
tary means and at equal arcuate separations, means for 
rotating the transporter means in step fashion with each 
rotational step being for an an arcuate distance corre 
sponding to a whole multiple of the arcuate separation 
distance between the article-receiving troughs, means for 
maintaining the V-shaped troughs in an upright article 
holding position during movement between all stepped 
positions so that supported articles are precluded from 
falling out of the troughs, means located at an arcuate 
separation from the loading position also equal to the 
arcuate separation between troughs multiplied by a se 
lected whole number for laterally displaced articles from 
the path of movement of the transporter to a carton-load 
ing position, means for supporting an article-receiving car 
ton at the unloading position in alignment with the path 
of movement of unloading of the articles so that articles 
are forced from the transporter means into the cartons, 
and means for removing the loaded cartons following 
loading. 

7. The apparatus claimed in claim 6 comprising, in 
addition, means to control the movement of the trans 
porter means in step fashion between the article-loading 
and unloading positions and means to interlock the time 
of movement whereby movement steps are restricted to 
periods following discharge of articles at the discharge 
point and to selection of article loading at the loading 
point. 

8. Article handling and packaging apparatus comprising 
a rotary article-transporter frame means, a V-shaped ar 
ticle-receiving trough at each opposite end of the frame 
and each located at an equal radial distance from the axis 
of rotation of the transporter means to support articles 
in aligned and stacked relationship, means for moving the 
transporter frame selectively in 180° stepped movements 
with the troughs alternately stopping at loading and un 
loading positions, means at the loading position for guiding 
and aligning a plurality of articles in stacked relationship 
symmetrically positioned relative to each other in the 
troughs, means for holding the V-shaped troughs in an 
upright position at all times so that the walls of the 
V-shaped troughs are mainained at approximately 45° to 
a support plane, means at the unloading station for lat 
erally displacing the plurality of articles from the V-shaped 
troughs, and means aligned with the displacing means for 
supporting an article-receiving container to receive the 
articles as displaced. 
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9. Article-handling and packaging apparatus compris 

ing a rotary article-transporter means, a pair of V-shaped 
troughs to support articles in aligned and stacked rela 
tionship, the troughs being spaced at equal radial distances 
from the axis of rotation of the transporter means and at 
arcuate spacings of 180° in the rotational path, means at 
the loading position for guiding and aligning a plurality of 
articles within the troughs in stacked relationship sym 
metrically positioned relative to each other, means to ro 
tate the transporter means to move the said troughs be 
tween the loading position and a selected unloading posi 
tion arcuately spaced by 180” from the loading position, 
means to hold the V-shaped troughs at the loading, un 
loading and all intermediate positions therebetween with 
each side of the V-shaped opening forming a substantially 
equal angle relative to a normal to a support plane, means 
at the unloading station for laterally displacing the plural 
ity of articles from the V-shaped troughs, and means 
aligned with the displacing means for supporting an arti 
cle-receiving container to receive the articles as displaced. 

ll). Article-handling and packaging apparatus compris 
ing a rotary article-transporter means, a plurality of 
V-shaped troughs to support articles in aligned and stacked 
relationship, the troughs being spaced to equal radial dis 
tances from the axis of rotation of the transporter means 
and being spaced at equal arcuate distances in the rota 
tional path, means to position the troughs in at each of 
the loading and unloading locations with the trough walls 
located at an angle of approximately 45° relative to a 
support plane, means at the loading position for guiding 
and aligning a plurality of articles within the troughs in 
stacked relationship symmetrically positioned relative to 
each other, ‘means to rotate the transporter means to move 
the said troughs in step fashion between the loading posi 
tion and a selected unloading position arcuately spaced 
from the loading position by the angle of separation of the 
troughs multiplied by a whole number, means for main 
taining the angle of the trough walls to the support plane 
substantially constant during rotation of the transporter 
means, means at the unloading station for laterally dis 
placing the plurality of articles from the V-shaped troughs, 
and means aligned with the displacing means for support 
ing an article-receiving container to receive the articles as 
displaced. 

11. Article-handling and packaging apparatus compris 
ing a rotatable article-transporter means, a plurality of 
V-shaped troughs adapted to support articles in aligned 
and stacked relationship, the troughs being spaced at equal 
radial distances from the axis of rotation of the transporter 
rnean's‘and spaced at equal arcuate distances in the rota 
tional path, means for selectively rotating the transporter 
means to move the troughs between a loading station and 
an unloading station, a retractable blade means at the load 
ing position within the V-shaped trough for guiding and 
establishing the alignment of a plurality of articles in 
stacked ‘relationship symmetrically positioned relative to 
each other, means to withdraw the aligning blade from 
the V-shaped trough, means for simultaneously initiating 
a movement of the troughs in step fashion with the load 
trough moving from the loading position toward a selected 
unloading position arcuately spaced from the loading posi 
tion by an angular separation corresponding to that of the 
V-shaped troughs and the trough previously unloaded 
moving from the unloaded position toward the loading 
position, means to hold the V-shaped troughs in all posi 
tions with each side of the V-shape-d opening forming sub 
stantially an equal angle relative to a support plane for the 
apparatus during loading, unloading and transporting be 
tween the loading and unloading positions, means to re 
position the blade following a trough rotation from an 
unloading to a loading position to repeat the operation, 
means at the unloading station for laterally displacing the 
plurality of stacked and aligned articles from the V-shaped 
trough, and means aligned with the displacing means for 
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supporting an article-receiving container to receive the 
articles as displaced. 

12. Article-handling and packaging apparatus compris 
ing a rotatable article-transporter means adapted to be 
rotated upon a supported axis to move between a loading 
position and an unloading position, a plurality of V-shaped 
troughs to support articles in aligned and stacked relation 
ship, the troughs being spaced at equal radial distances 
from the axis of rotation of the transporter means and 
at equal arcuate separations in the rotational path, means 
at the loading position for supporting a carton liner for 
wrapping articles, a retractable blade means adapted to be 
positioned within the V-shaped trough at the loading posi 
tion for guiding and aligning a plurality of articles in 
stacked relationship symmetrically positioned relative to 
each other and to the blade and liner at edge positions, 
indexing means for retracting the blade ‘and initiating a 
drive operation to rotate the transporter means to move 
the said V-shaped trough in step fashion between the load. 
ing position ‘and a selected unloading position arcuately 
spaced from the loading position by the angle of separation 
of the troughs multiplied by a whole number, means to 
support the V-shaped troughs at the loading position with 
each side of the V-shaped opening forming a substantially 
equal angle relative to a normal to a support plane, means 
controlled from the driving means for the transporter for 
vmaintaining the relative trough position during the rota 
tion thereof in such fashion that the trough sides are re 
tained at all times without substantial angular positional 
shift, means at the unloading station for laterally dis 
placing the plurality of articles from the V-shaped troughs, 
and means aligned with the displacing means for support 
ing an article~receiving container to receive the articles 
as displaced. 

13. The apparatus claimed in claim 12 comprising, in 
addition, means to transfer the loaded containers from 
the load-receiving position to a discharge position. 

14. The apparatus claimed in claim 13 wherein the 
means to receive the transferred loaded containers is a 
turntable, and means to rotate the turntable to discharge 
the stacked containers to a distributing conveyor. 

15. The apparatus claimed in claim 14 comprising, in 
addition, means ‘adjacent to the discharge path for the 
loaded containers for closing and sealing the containers. 

16. Apparatus for packaging a plurality of articles with 
in a container as claimed in claim 2 comprising, in addi 
tion, means to interlock the transporter and ram means to 
prevent operation of the ram means during operating 
periods of the transporter means and to prevent operation 
of the transporter means during operative periods of the 
ram means, ' i 
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17. Article handling and packaging apparatus compris 

ing a rotary article transporter means, a drive shaft for 
selectively rotating the said transporter means, a pair of 
V-shaped troughs to support articles in aligned stacked 
relationship, the troughs being spaced on the transporter 
means at angles of 180° and each at substantially equal 
distances from the drive means, means at a loading posi 
tion for guiding and aligning a plurality of articles within 
one of the troughs in stacked relationship symmetrically 
positioned relative to each other, means provided by the 
support means for rotating the transporter means to move 
the said troughs between the loading and unloading posi~ 
tions, which positions are spaced 180° from each other, 
means to maintain the V-shaped troughs at all of the load 
ing, unloading and ‘intermediate positions with the 
V-shaped opening extending upwardly and each side of 
the V-shaped troughs forming a substantially equal angle 
relative to a line extending normal to the apparatus sup 
port plane, means at the unloading station for laterally dis 
placing the plurality of loaded articles from the V-shaped 
troughs, means aligned with the displacing means for sup 
porting article-receiving means to receive the articles as 
displaced, an interlocking means to prevent a rotation 
of the transporter means during periods within which arti~ 
cles are being removed from the V-shaped troughs at the 
unloading position and during which articles are being 
loaded into the V-shaped troughs at the loading position. 

18. The apparatus claimed in claim 17 comprising an 
additional means at substantially the apex of each 
V~shaped trough for supporting the trough on the trans 
porter means, and means connecting each of the trough 
support means at the trough apex with the rotary drive 
means to rotate the trough support means through an angle 
corresponding to that at which the transporter means is 
rotating so that the upright position of the V~shaped 
troughs is maintained and the troughs essentially orbit 
the transporter drive means while moving in each direction 
between the loading and unloading positions. 
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