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The present invention relates to material handling Sys" 
tem.S. 
More particularly, the present invention relates to that 

type of material handling system wherein a conveyor 
distributes material to a plurality of work stations and 
receives material from the work stations to deliver the 
material to other work stations or to remove the material 
from the system. 

Material handling systems of this type at the present 
time have several disadvantages. Thus, the known Sys 
tems are extremely complex and they require a large 
amount of material to be in continuous movement, which 
results in a considerable waste of energy and time. More 
over, known material handling systems are subject to 
unavoidable bottlenecks. 
One of the objects of the present invention is to pro 

vide a material handling system which is relatively sim 
ple and which at the same time is capable of efficiently 
delivering material to a relatively large number of Work 
stations as well as receiving the material from a relatively 
large number of work stations. 
Another object of the present invention is to provide 

a material handling system capable of maintaining only 
a limited amount of material in movement at any given 
time so that the energy required to move the material 
is maintained at a minimum and so that a minimum 
amount of time and work is required to keep the material 
in movement. 
A further object of the present invention is to pro 

vide a material handling system capable of automatically 
eliminating bottlenecks. 
An additional object of the present invention is to pro 

vide a material handling system which automatically 
prevents material from being transported to a location 
which is already occupied with material. 

Still another object of the present invention is to pro 
vide a material handling system of the above type which 
can easily be supervised in its entirety from a single sta 
tion. 
A still further object of the present invention is to pro 

vide a material handling system which occupies a rela 
tively small space and at the same time is capacle of 
serving a relatively large number of work stations in re 
lation to the relatively small space which is occupied 
by the entire systein. 

It is also an object of the present invention to provide 
a material handling system in which the material which 
is worked on is transported in containers or receptacles 
which need never be raised or moved by the operators 
at the several work stations. It is also an object of the 
present invention to provide a material handling system 
in which all components are capable of operating in pre 
cise synchronism with each other and in which long 
fluid conduits are unnecessary so that faulty timing re 
sulting from such long fluid conduits can be avoided. 
With the above objects in view the present invention 

includes a material handling system wherein a plurality 
of work stations are located along a predetermined path. 
In accordance with the present invention a conveyor 
means extend along the path along which work stations 
are located, and this conveyor means includes a first 
series of carriers for the several work stations, respec 
tively, which move along the above path and a second 
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series of carriers for the several work stations, respec 
tively, the second series of carriers being located after 
the first series of carriers and also moving along the 
above path. Thus, the conveyor means includes only 
two carriers for each work station, and the two carriers 
of each work station are separated from each other by 
the carriers of the other work stations so that no two 
carriers for a single work station are next to each other. 
The material handling system of the present invention 
also includes a receiving area located at each work sta 
tion for receiving a container from a carrier which be 
longs to the particular work station, and at each work 
Station there is a discharge area from which a container 
is delivered to a carrier of another work station, these 
carriers of the conveyor means being adapted to carry 
the containers. The conveyor means includes a plu 
rality of carriers in addition to those which belong to 
the Several work stations, and there is located at a part 
of the path of movement of the conveyor means an 
additional receiving station which cooperates with the ad 
ditional carriers to receive therefrom excess containers 
which were not delivered to any of the receiving areas at 
the Several work stations. Each of the operators at the 
Several work stations is capable of selecting a carrier 
which corresponds to another work station to have the 
container with the work pieces which have already been 
operated on by a particular operator picked-up by the 
carrier of another station and delivered to this other sta 
tion, and in the event that the two carriers which cor 
respond to the next station are already occupied there 
is provided an automatic control for delivering the con 
tainer to one of the additional carriers which delivers 
the container to the additional receiving area. 
The novel features which are considered as charac 

teristic for the invention are set forth in particular in 
The invention itself, however, 

both as to its construction and its method of operation, 
together with additional objects and advantages thereof, 
will be best understood from the following description of 
Specific embodiments when read in connection with the 
accompanying drawings, in which: 

FIG. 1 is a fragmentary schematic plan view of the 
material handling System of the present invention show 
ing the relationship between the carriers of the conveyor 
means and the several work stations; 

FIG. 2 shows the system of FIG. 1 with containers 
located at certain parts of the system; 
FIG. 3 fragmentarily illustrates on an enlarged scale 

part of the structure shown in FIG. 2, FIG. 3 showing 
how Several containers cooperate with the station 4; 

FIG. 4 is a schematic plan view of the entire material 
handling System of the present invention showing several 
containers having various positions with respect to the 
Work-stations and with respect to the conveyor means; 

FIG. 5 is a fragmentary partly sectional transverse 
elevational view taken transversely to the direction of 
movement of the conveyor means and showing details of 
the conveyor means as well as of the structure which co 
operates with the conveyor means for causing a container 
to be delivered therefrom to a receiving area at a given 
work station; 

F.G. 6 is a front elevational view of the conveyor 
means of the invention showing fragmentarily a unit of 
the conveyor neans, FIG. 6 showing the structure as 
seen in the direction of arrow X4 of FIG. 3; 

FIG. 7 shows the structure of FIG. 5 in a different 
position wherein the conveyor means has been actuated 
to deliver a container to a receiving area; 

FIG. 8 is a fragmentary transverse elevational view 
of the conveyer means of the invention, FIG. 8 addi 
tionally showing part of the structure for moving a con 
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tainer from a receiving area at each work station to a 
discharge area thereof; 

FIG. 9 fragmentarily illustrates the structure of FIG. 
8 as seen in the direction of arrow X2 of FIG. 8; 
FIG. 10 is a plan view of the structure of FiG, 9, 

FIG. 10 being taken in the direction of arrow X3 of 
FIG. 8; 

FIG. 11 is a transverse fragmentary. Sectional view 
taken in the direction of arrow X1 of FIG.3 and show 
ing the details of the structure for moving a container 
from a receiving area to a discharge area at each work 
station; 
FIG. 12 is a fragmentary elevational view of the struc 

ture as seen in the direction of arrow X2 of FIG. 8 and 
showing additional details of the structure for moving a 
container from a receiving area to a discharge area at each 
work station: 

FIG. 13 is a fragmentary plan view of the structure 
of FIGS. 11 and 12, as seen in the direction of arrow 
X3 of FIG. 8, and in FIG. 13 the platform on which 
the containers are located when they are not on the co 
veyer means is shown in a horizontal plane for the sake 
of clarity; 

FIG. 14 is a fragmentary transverse sectional view 
showing the structure which is actuated by a container at 
a discharge area of each work station for preventing a 
second container from being delivered to the discharge 
area when there already is a container at the discharge 
????; 

FIG. 15 is a pian view of the structure of FIG. 14 and 
shows the structure as seen in the direction of arrow X3 
of FIG. 8: 
FIG. 16 is a fragmentary elevational view of the struc 

ture of FIGS. 14 and 15 for moving a container from a 
receiving area to a discharge area at each work station; 
FIG. 17 is a plan view of the structure of FIGS. i4-16; 
FIG. 18 is a fragmentary elevational view taken trans 

versely with respect to the direction of movement of the 
conveyer means and showing the structure for moving a 
container from a discharge area at each work station to 
the conveyer means; 

FIG. 19 is a view on an enlarged scale of the structure 
of FIG. 18 for moving a container from a discharge area 
to the conveyer means; - 

FIG. 20 is a schematic illustration of part of the wir 
ing for a central control station which has lamps which 
indicate the presence or absence of containers at the sev 
eral work stations; 
FIG. 21 fragmentarily and diagrammatically illustrates 

part of the wiring which controls the movement of the 
containers to and from the conveyer means; 
FIG.22 also is a fragmentary schematic illustration of 

the wiring which controls the movement of a containe 
from the conveyer means to a work station; 

FIG. 23 is a wiring diagram of the electrical structure 
which controls the operation of the components of the 
materia handling system of the present invention; 

FIG. 24 is a transverse elevational view taken trans 
versely to the direction of movement of the conveyer 
means and showing another embodiment of a structure 
for moving a container from a discharge area at each 
work station to the conveyer means; 

FIG. 25 is a fragmentary plan view of part of the 
conveyer means and part of a work station of the present 
invention, FG, 25 showing the diriiensional relationship 
between various components of the system of the inven 
tion; 

FIG. 26 is a schematic transverse elevational view of 
the structure of FIG. 25, FEG, 26 also showing the di 
mensional relationship of the components of the struc 
ture which move a container from a discharge area to 
the conveyer means; 

FIG. 27 is a broken away plan view of part of the 
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ing the structure of FIG. 24 for moving a container from 
a Work station to the conveyer means; 

if G. 28 is a side elevational view of the moving struc 
ture which actuates the movement of a container shown 
in FIG. 24; 

F.G. 29 shows the structure of FIG. 28 as seen from 
the left side of FIG. 28; 
Fig. 30. is a sectional plan view taken along the line 

B-B of FEG. 29 in the direction of the arrows; 
FiG. 31 is a top plan of the structure of FIG. 28; 
if G. 32 is a sectional plan view of the structure of 

F.G. 29 taken along the line C-C of FIG. 29 in the di 
rection of the arrows; and 

FiG. 33 is a sectional plan view of the structure of 
F.G. 29 taken along line A-A of FIG. 29 in the direc 
tion of the arrows. 
The materiai handiing system of the present invention 

is capable of handling all types of materials such as tex 
tiles, leather, plastics, metals, liquids, and the like. The 
Systein of the present invention includes a conveyer means 
which moves continuously and which does not have any 
cyclical movement which is in any way related to the op 
erations which are carried on at the several work stations. 
According to the present invention only a limited amount 
of material is maintained in movement by the systern at 
any given time. 

General Description 
The layout of the material handling system of the pres 

ent invention and the manner in which it operates is illus 
trated in FiGS. 1-4. As may be seen from FIG. 1, the 
material handling systern of the present invention in 
cludes a plurality of work stations which in the illustrated 
example are numbered -36. These work stations start 
at the upper left of FiG. 1 and advance to the right up 
to Station No. 5, and then they continue at the lower 
right of Fig. 1 and continue to the left up to station No. 
30. These work stations are located along an endless 
path, and a conveyer means moves along this path to de 
liver the material to the work stations and to receive ma 
terial from the work stations. The conveyer means in 
cludes an elongated endless sprocket chain or the like B 
which is driven by a pair of sprocket wheels located at 
the turning points W, and W shown in FIG. 1, a suitable 
electricai driving motor, which is not iilustrated, being l? 
cated beneath one of the turning points W, and W and 
cooperating through a suitable gear transmission with one 
of the Sprocket wheels for turning the same so as to con 
tinuously advance the endless chain B with the upper run 
thereof, as viewed in F?G. 1, moving to the right as indi 
cated by the upper arrows A and with the lower run of 
F.G. 1 moving to the left, as viewed in FIG. 1, as indi 
cated by the lower arrows A. The conveyer means fur 
ther includes a plurality of carriers C which are con 
nected with the chain B for movement therewith along the 
endiess path which is surrounded by the several work 
stations. In accordance with the present invention only 
two carriers C are provided for each work station. Thus, 
the carriers 11 and a cooperate with the work station i, 
the carriers 2 and 2 cooperate with the work station 2, 
etc. Thus, there are provided in the conveyer means of 
the present invention a first Series of carriers for the sev 
eral work stations, respectively, and a second series of 
carriers for the several work stations, this second series 
foilowing the first series, so that only two carriers are 
parovided for each work station, and these two carriers of 
each work station are separated from each other by all 
of the carriers for the other work stations. The several 
carriers and the Several Work stations may be provided 
with any suitable indicia such as the numbers shown in 
FIG. 1 for identifying the carriages and the work sta 
tions. Furthermore, it will be noted that while the num 
bers of the work stations progress from the left to the 
right at the upper part of FIG. 1 and from the right to 

material handling system of the present invention show- 75 the left at the lower part of FiG. 1, the numbers of the 



3,082,855 
5 

carriers progress in the opposite direction from the right 
to the left at the upper part of FIG. 1 and from the left 
to the right at the lower part of FIG. 1. 
The numbers of the carriages are visible to the opera 

tors at the several work stations as the carriages move 
by the work stations, and the conveyer means operates 
at a steady fixed predetermined speed in a continuous un 
interrupted manner so that each carriage in a given time 
moves once through the entire endless path along which 
the conveyer means is located. 
An elongated continuous platform which is described 

in greater detail below surrounds the conveyer means and 
is located between the latter and the several Work sta 
tions. At each work station this piatform provides a re 
ceiving area H which receives containers delivered from 
a carriage to each work station and a discharge area 
from which a container is discharged from each Work 
station to the conveyer means. Thus, FIG. 1 shows at 
the work station 14 the receiving area H and the dis 
charge area I of the work station 4, and all of the Work 
stations are provided with similar receiving and discharge 
areas. It will be noted that the total length of the re 
ceiving and discharge areas H and I at each work station 
equals the length of each work station along the path of 
movement of the conveyer means, and furthermore each 
pair of succeeding carriers C have a length equal to the 
length of the areas H and I. 
One of the important features of the present invention 

is the limitation of the amount of material which is in 
movement at any given time. FFG. 2 illustrates the limi 
tation of the amount of material for the work station 4. 
Thus, as may be seen from FG. 2, there is a container 
D and a container E at the receiving and discharge areas 
of the work station 4, and at the same time there is a con 
tainer F on the carrier 4 of the conveyer means and an 
other container G on the carrier 42 of the conveyer 
means. Therefore, at this time both of the carriers 4 and 
4 are occupied by containers for the Work station 4 and 
simultaneously both the receiving and discharge areas 
of the work station 4 are occupied. Therefore, the con 
tainers F and G cannot be delivered to the receiving area 
of the work station 4, and with the structure as shown 
in FG. 2 the system is provided with the maximum 
amount of material which it can handle for the work sta 
tion 4. Thus, assuming that there are a given number 
of work pieces or a given amount of material in one of 
the containers D-G, then the maximum amount of ma 
terial which can be handled by the system of the inven 
tion for any given work station is four times the amount 
of material or number of work pieces in one of the con 
tainers which holds the material or work pieces which 
are operated upon at a particular Work station. 
The manner in which the naaterial moves is shown for 

the work statio 4 on an enlarged scaie in F.G. 3, the 
container F which is on the carrier 41 being omitted from 
FIG. 3. Thus, as can be seen from Fig. 3 the containers 
which are delivered to the several stations such as the 
stations 3 and 5 of FiC. 3 are moved from the receiving 
areas H at these stations to the discharge areas i, and this 
movement takes place at each Work station as soon as 
the discharge area of each station is unoccupied, as will 
be apparent from the description below. The container 
at each discharge station I of the several Work stations 
moves as shown by the arrows in F.G. 3 toward the con 
veyer means to be discharged from the work station to 
the conveyer means in a manner described in greater de 
tail below. 
The operators at the several work stations do not re 

move the containers from the system. Each operator 
only takes material or a Work piece from a container, 
performs the particular operation on the material or work 
piece, and then returns the material or work piece to a 
container. Although the operator may work on the ma 
terial or Work pieces while a container which holds these 
work pieces is at the position H or the position , in al 
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6 
most all cases the work will be performed on the mate 
rial or work pieces in a container which is located at the 
discharge station I beside the operator at each work sta 
tion. Thus, the operator never lifts a container and re 
moves it from the system and there cannot be at any 
given time more than four containers for a given work 
station in the material handling station of the present 
invention. 
At each of the work stations each operator is provided 

with a selector device VE, and this selector device is of 
an electrical construction and includes a plurality of 
Switches capable of being selectively actuated by each 
operator. Thus, when the operator at the work station 
4 of FIG. 2 completes the operations on the material or 
Work pieces in the container E. he will close a selected 
Switch of his selector device VE, this switch bearing a 
number which is the same as the number of the work 
station to which the work pieces or material are to be 
delivered from the work station 4. When the operator 
at the work station 4 closes this particular switch which 
corresponds to one of the other work stations, then the 
container E will in a manner described below be dis 
charged from the work station 4 to one of the two car 
riages C for the next work station which receives the 
material from the work station 4 and then in a manner 
described below the container D will automatically be 
shifted over to the discharge area I previously occupied 
by the container E, and one of the containers F and G 
will be automatically delivered to the receiving area of 
the work station 4. The continuous platform surround 
ing the conveyer means and providing the receiving and 
discharge areas for the several Work stations is inclined 
downwardly from the conveyer means and at its lower 
limit the platform carries a mounting plate on which the 
selector device VE for each work station is mounted. 
The manner in which the entire system operates is 

illustrated in FIG. 4. As may be seen from FIG. 4 a pair 
of containers are located at the receiving and discharge 
areas, respectively, of the work station 6. Assuming 
that the workpieces or material operated on at the work 
station 6 are then to be delivered to the work stations 
E7 and that the operator at the work station 6 has closed 
the switch 17 of the selector device VE, then when the 
carrier 7 is located at the discharge area of work 
station 6, as shown in FIG. 4, the container at this dis 
charge area will automatically move onto the carrier 17 
to be carried thereby to the work station 7 and to be 
automatically delivered from the conveyer to the receiv 
ing area of the Work station 7. In the event that the 
carrier 57 is already occupied, then the movement of 
the container at the discharge area of work station 6 to 
the carrier 7 is automatically prevented in a manner 
described below, and when the carriage 72 becomes 
located at the discharge area of the work station 6 the 
container at the latter discharge area will be automat 
ically moved onto the carrier 72 to be conveyed by 
the latter to the work station E7. Thus, the selector 
devices VE eliminate a considerable amount of waiting 
time on the part of the operators. The operators need 
only press the Switch corresponding to the next work 
station, and the work is automatically carried to this 
next work station. While waiting for work to be carried 
away from the discharge area at any work station the 
operator may continue to Work on workpieces in a con 
tai er located at the receiving area of the.particular work 
Station. As soon as a container is delivered to the con 
Weyer from the discharge area of a work station, the 
container at the receiving area of the work station moves 
automatically to the discharge area thereof. Thus, re 
ferring to FIG. 4, the container at the discharge area of 
Work station 6 will move onto the carrier 7 and im 
mediately thereafter the container at the receiving area 
of the work station 6 will move to the discharge area of 
the Work station 5, so that if the carriers 61 or 6 are oc 
cupied by containers for the work station 6, one of these 
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containers will be automatically delivered to the receiv 
ing area of the work station 6 which is now vacant. The 
illustrated example of FIG. 4 shows that the carrier 61 
is empty while the carrier 62 is occupied, and the con 
tainer on this carrier 62 will be automatically delivered 
to the receiving area of the work station 6 as Soon as 
the container at this receiving area of the work stations 
in the position of the parts shown in FIG. 4 is shifted to 
the right to the discharge area of the work station 6. 

Assuming, for example, that in the above example 
both of the carriages 7 and 72 are occupied so that 
the container at the discharge area of the work station 
6 cannot move onto the carriers 17 or 72, the structure 
of the invention operates to eliminate a bottleneck which 
might otherwise occur. The stations 1 and 36 are not 
work stations in the sense that operations are performed 
on the material or the Workpieces at the stations i and 
30. These stations and 36 are located at the left end 
of the system, as viewed in F.G. 4, and serve to provide 
this system with fresh material or workpieces to be proc 
essed at the several work stations as well as to eliminate 
from the system excess containers which cannot be de 
livered to the next work station for the time being. 
When the operator at the work station 6 closes the 

switch 17 of his selector device WE and assuming that 
the carriages or carriers 71 and 72 are occupied, then 
the electrical system in a manner described below auto 
matically causes the container at the discharge area of 
the work station 6 to be received by one of the carriers 
36 or 30 to be delivered to the collection area which 
is the receiving area for the station 30. The carriers ii 
and 12 serve the same purpose so that for the left end 
of the system there are more than two carriers provided 
for removing excess containers from the system, these 
excess containers being temporarily prevented from mov 
ing to the next work station, and also the additional 
areas at the end of the system serve to receive fresh 
material which moves onto the carriers for a particular 
work station where the operations are started. There 
fore, with the case where the carriers 7 and 7 are 
occupied so that the container at the discharge area of 
work station 6 cannot move to one of these carriers, 
either the carriers 381 or 392 or the carriers 11 or a will 
automatically receive the container at the discharge area 
of the work station 6 and deliver this excess container 
to the area J, and this way a bottleneck is avoided. 
The continuous platform which surrounds the con 

veyer means and is located between the latter and the 
several work stations is uninterrupted except for the 
elongated slots Y which form part of the structure for 
shifting a container from a receiving area at each work 
station to the discharge area thereof and the slots Z 
which form part of the structure for moving the con 
tainers from the discharge areas at the several work sta 
tions to the conveyer means, as is described in greater 
detail below. 

F.G. 4 shows several different operations taking place 
in the material handling system of the present invention. 
At the work station 19 in FIG. 4 a container with ma 
terial or workpieces therein is being delivered from the 
carrier 8 of the conveyor means to the receiving area 
H of the work station 18, and FIG. 4 shows at the dis 
charge area i of the work station to a container which 
has just been moved to this discharge area i from the re 
ceiving area H. Furthermore, FIG. 4 shows another 
container on the carrier E62 of the conveyer means which 
moves with the conveyer means and remains in reserve 
for the work station 10 to be delivered automatically to 
the receiving area thereof as soon as this receiving area 
is unoccupied and the carrier 1éla reaches the unoccupied 
receiving area. When the operator at work station 10 
completes his work on the workpieces or material in the 
container at the discharge area I of the work station 8 
the operator will select at the selector device VE the 
next work station to receive the container from the work 
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station 9 and the carrier of the next work station will 
automatically receive the container from the work station 
i0 and deliver to the next work station. Thus, whichever 
cf the two carriers belonging to the next work station 
are unoccupied and reach the work station 0 after the 
operator at the work station 3 actuates the selector 
device WE will receive the container from the discharge 
area of the work station 6. 

At the work station 25 in Fig. 4 a container is being 
moved from the receiving area H to the discharge area 
, and it will be noted that the carriers 26 and 26 are 
both occupied with containers for the work station 26. 
Thus, inasmuch as the carrier 262 will be the first to 
reach the receiving area H of the work station 26 after 
this receiving area H has become unoccupied, it will be 
the container from the carrier 252 which will be delivered 
to the receiving area. H of the work station 26, and 
container on the carrier 261 will remain in reserve for 
the Work station 26. In the illustrated example, after 
the operations has been performed upon the workpieces or 
material at the work station 26 the containers with the 
workpieces or material are to be delivered to the work 
station 6, and it will be noted that a container which 
was previously at the discharge area I of the work station 
26 has just been moved onto the carrier 6 and is on its 
Way to the work Station 6. Assaming that the workpieces 
or material are to be delivered to the work station 7 
after being worked upon at the work station 6 and that 
before the carrier 62 reaches the work station 6 the 
container at the discharge area thereof has been moved 
onto the carrier 17, and the container at the receiving 
area H thereof has been shifted to the discharge area I 
thereof, then when the carrier 6 reaches the receiving 
area. H of the work station 6, the container on the carrier 
62 will be automatically moved from the conveyor means 
to the receiving area. H of the work station 6. It will 
be noted that the carrier 6 is empty, a container having 
just been delivered from this carrier 6 to the receiving 
area. H of the work station 6. The operator at the work 
station 26 Selects the work station 6 on his selector device 
VE, and if by the time carrier 61 reaches the work station 
26 the operator at the latter work station has completed 
the operations on the material or workpieces in the con 
tainer at the discharge area I of the work station 26 and 
has again selected the work station 6 on his selector 
device, then this container will be moved from the 
discharge area I of the station 26 onto the empty carrier 
61 to be delivered therefrom to the receiving area of the 
Work Station 6 as soon as this receiving area becomes 
unoccupied. 

it the Work station 13 in the example illustrated in 
FIG. 4 there are containers at the receiving and discharge 
areas, respectively, and moreover it will be noted that 
the carrier 82 has just passed the work station 18 and 
is occupied by a container which could not be delivered 
to the Work station 8 because the receiving area thereof 
is occupied. Moreover, there is another container on 
the carrier ES1, so that in the illustrated example both 
of the carriers for the work station 8 are occupied and 
both the receiving and the discharge areas of the work 
station 8 are occupied. Therefore, under these condi 
tions work cannot be moved from any other work station 
to the work Station 13, and the system carries the maxi 
minum amount of material , which it can carry for the 
work station 8. The carriers 181 and 8 will be occupied 
by the contailers thereon until the receiving area at the 
Work station 8 becomes unoccupied. Assuming that 
the work station 28 receives the workpieces or material 
from the work station 21 and that the operator at the work 
station 2i has completed his operation on the workpieces 
or material which are then to be moved to the work sta 
tion 18, it is evident that under these circumstances the 
container will not be picked-up from the discharge area 
of the work station 21 by either of the carriages É81 or 48 
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for the time being, and it is furthermore apparent that the 
work must be moved away from the work station 2; so 
that this work station can receive additional work from 
another work station. Under these conditions the selector 
device VE at the work station 21 which has been ac 
tuated by the operator at this work station to select one 
of the carriers 81 or 82 automatically cancels this 
selection and automatically selects one of the carriers 
301 and 302 or one of the carriers 1 and 12, and one of 
these four carriers will pick-up the work intended for 
work station 58 from the discharge area of work station 
2 and will deliver this work to the receiving area J of 
the work station 36. The Supervisor for the entire op 
eration is located at the work station 30 and he is provided 
with a signalling device such as a group of lights on a 
suitable board which indicates to him that both of the 
areas at the work station 3 are occupied so that the 
work cannot be delivered from the work station 21 to 
the work station i8, and the excess work for the work 
station 8 is stored by the supervisor at the area L shown 
in FIG. 4. Ordinarily two carriers will not be sufficient 
to carry away the excess workpieces or material, and for 
this reason the carriers of the work station 3 as well 
as the carriers of the work station 30 serve the purpose 
of removing from the system excess work which for the 
time being cannot be delivered to the next work station. 
The fresh material or workpieces which are to be newly 
introduced into the material handling system are located 
at the area K which is nearest to the work station it, so 
that the work station a serves to introduce materials 
into the system, while the work station 30 serves to 
remove from the system both excess material which 
momentarily cannot be delivered to the proper work sta 
tion and finished material is also removed from the sys 
tem at the work station 33. As soon as the supervisor 
at the work station 30 sees from his signal board that the 
receiving area H of the work station 18 is unoccupied 
he will return from the area L the excess container re 
ceived from the work station 2 to the discharge area 
of the work station 30 and the supervisor will select with 
the selector device VE of the work station 30 the station 
18 so that when the first unoccupied carrier for the work 
station 8 moves to the discharge area of the work station 
30 this container which previously could not be deliv 
ered to the work station 8 will be picked-up at the work 
station 36 and will be delivered to the area of the work 
station i3 which receives the work material. The new 
material from the area K is placed on the discharge area 
I of the work station by the supervisor and the super 
visor selects the work station which is to first work on 
the fresh material by operating the selector device at the 
work station E, and as soon as a carrier which belongs 
to the first work station to operate on the fresh material 
is unoccupied and reaches the discharge area of the 
work station i, this fresh material will be picked-up and 
delivered to this work station. The carriers 1 and a 
cooperate with the work station 30 to deliver containers 
on these carriers 11 and 2 to the work station 30, so that 
there are additional carriers capable of removing all 
excess containers from the System, and in this way at 
any one time there is only a limited amount of material 
in movement. Of course, the discharge area of the work 
station 36 may also be used to introduce new work pieces 
or material into the system. 
The supervisor may transfer the excess containers to 

the area L by hand, or any suitable subsidiary conveyors 
may be provided for this purpose, and any arrangement 
may be provided for bringing from the area L the excess 
containers which are to be re-introduced into the system. 
Ordinarily the area L will be located very close to the 
system, as illustrated in FIG. 4, although, if desired, this 
area L. may be at an entirely different location with suit 
able arrangements for bringing material or workpieces to 
and from the area L. The same is true of the area K 
which ordinarily is located directly next to the system as 
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shown in FIG. 4 and the supervisor may bring work 
pieces or material from the area K to the discharge areas 
of the work stations 1 and/or 30 by hand or any suitable 
conveyor may be provided for this purpose. 

It will be noted from FG. 4 that the discharge area 
of the work station 23 is occupied by a container while the 
receiving area thereof is unoccupied, and the carriers 23 
and 232 are occupied by containers for the work station 
23. In the example illustrated in FIG. 4 the carrier 23 
will reach the work station 23 before the carrier 231, so 
tihat the container on the carrier 23 will be received at 
the receiving area of the work station 23 while the con 
tainer on the carrier 231 will remain in reserve. 
Of course, it is not essential that all of the work sta 

tions be operating at the same time. The material han 
dling system can be used for workpieces or material which 
in the illustrated example require up to 28 different opera 
tions to be performed at 28 different work stations, which 
is to say all of the work stations except the work stations 
1 and 30 in the illustrated example, but at the same time 
the material handling system operates very efficiently with 
less than the maximum number of work stations in use 
at any one time. The maximum number of work stations 
23 applies only to the example illustrated in FIG. 4. There 
is actually no limit to the number of work stations which 
may be used with the system of the invention and the 
Work stations 1-30 are illustrated in FIG. 4 only by way of example. 

Container Movement From Conveyor to Work Stations 
The structure for moving the containers from the con 

veyor means to the receiving areas H of the several work 
stations is illustrated in FIGS. 5-7. Referring now to 
FIGS. 5-7 it will be seen that the conveyor means in 
cludes a pair of rails Li and La which extend along the 
path of movement of the conveyer means, and the con 
Veyer means furthermore includes the carriages Q which 
Support the plates V which form the bottom walls of the 
carriers C. The carriages Q are in the form of frames 
which turnably support at one side three rollers S, S. 
and S4 which ride on the rail L2, and its other side in 
alignment with the intermediate roller S the frame Q turn 
ably carries a roller S, which rides on the inner rail L. 
With this arrangement the conveyor means is capable of 
negotiating the turn at the ends W and W. and at the 
same time rides on the straight portions of the rails located 
between the ends of the system. The carriage Q carries 
at its opposite ends and at the outer periphery of the 
conveyer means a pair of bearings U which carry an elon 
gated rod R which extends in the direction of move 
ment of the conveyor means and which serves to pivotally 
connect the plate V of each carrier C to the carriage 
Q for turning movement about the axis of the rod R. 
At its underside each plate V carries a bracket N and the 
bracket N has connected thereto by suitable bolts W 
or the like a cam M, this cam M being curved along a 
cylinder whose axis is in coincidence with the axis of the 
rod R. The rail L1 fixedly carries at each work station 
an electromagnet P whose armature carries a cam actuat 
ing member O in the form of a roller. When the electro 
magnet P is unenergized the armature thereof locates the 
roller O in the position illustrated in FIG. 5. It will be 
noted that FIG. 5 also shows the chain B of the conveyor 
means which is driven by the motor or the like for main 
taining the conveyor means in continuous movement. 
The chain B is also illustrated in FIGS. 6 and 7. 
When a carrier for a particular work station is occupied 

by a container for the work station and when the receiving 
area H of the particular work station is also unoccupied, 
then just before this carrier reaches the work station the 
electromagnet P is automatically energized in a manner 
described below so as to shift the cam actuating roller 
O to the right to the position of FIG. 5 to that of FIG. 7, 
and the cam actuating member is now located in the path 
of movement of the cam M to cooperate with the latter 
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for raising the plate V from the position of FIG. 5 to 
that of FIG. 7 so that by gravity the container with the 
workpieces therein will side down from the carrier to 
the receiving area H. of the particular work station. As 
soon as the container reaches the receiving area Hit actu 
ates a switch at this receiving area. So as to open the cir 
cuit of the electromagnet P, and the electromagnet be 
comes unenergized so that its armature returns under the 
action of a suitable spring, for example, from the position 
of FIG.7 to that of FIG. 5. In a manner which is de 
scribed below, there are electrical contacts beneath the 
conveyor means at each work station as well as other 
contacts carried by each carriage so that when these con 
tacts engage each other just before a carrier for a particu 
lar work station reaches this station and assuming that 
the receiving area. H thereof is unoccupied the electro 
magnet P of this work station will become energized to 
provide the automatic delivery of the container from the 
carrier to the work station in the manner shown in FigS. 
5-7 and described above. 
FIGS. 5 and 7 also show a driving member 36 in the 

form of a rigid pin fixed to and extending downwardly 
from the carriage Q, this driving member forming part of - - ?5 ?. 

the structure for shifting a container from the receiving 
area. H to the receiving area I of the work stations. 
Container Movement From Receiving to Discharge Areas 
The structure which automatically moves a container. 

from the receiving area H of each work station to the 
receiving area thereof (FIG. 10) is illustrated in 
detail in FIGS. 8-17. FG, 10 as well as FIG. 11 shows 
the switch DK located at the receiving area Hof each work 
station to be engaged by a container for opening the circuit 
to the electromagnet P referred to above in connection 
with FIGS, 5-7. - 
FIGS. 8-10 show the selector device VE diagrammatical 

ly, and these figs, illustrate how this selector device is 
mounted at the lower limit of the platform which sur 
rounds the conveyor means and is located between the 
latter and the work stations. Also, FIGS.8–10 show the 
pusher member 191 which pushes a container from the 
receiving area H at each work station to the discharge 
area I. FIGS. 9 and 10 show the elongated slot 95 which 
forms the guideway for the pusher 101 in the direction of 
the elongated cutout Y referred to above, this cutout Y 
and the slot 105 being the same. FIGS. 9 and 10 further. 
show a contact member 143 which is engaged by a con 
tainer at the discharge area. I to prevent another con 
tainer from being moved to the discharge area when it is 
already occupied, as described below, and FIGS. 9 and 
10 also show the lever 202 in the elongated slot. Z, this 
lever serving to move a container from the discharge area 
to the conveyor in a manner described below. - 

Referring now to FIGS. 11-13, it will be seen that the 
platfortin carries at its underside at each area H. a pair of 
elongated angle irons E 4 located along the opposite 
edges of the slot 495. The pusher member 6 is tra 
versed intermediate its ends by a pin 83 which extends 
through a pair of elongated parallel siots 66 formed in 
the angle irons 184 which are fixed to the platform, and 
in this way the pin 193 cooperates with the slots to guide 
the pusher member 563 for movement along the slot Y. 
At its ends which extend beyond the slot i86, the pin 
183 is connected with a channel member. i82 which is 
slidable along the angle irons 184, this member 162 hav 
ing a bottom wall extending across the space between the 
angle irons and having a pair of side walls extending 
upwardly along the exterior surfaces of those sides of 
the angle irons which are formed with the slots 106. 
Thus, the movement of the channel member 82 along 
the angle irons 104 will result in movement of the pusher 
member 181 along the slot Y, and it will be noticed 
from F.G. 12 that the pusher member 19, extends at its 
right end downwardly beyond the right end of channel 
member 102. This arrangement causes the pusher mem 
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2 
ber 8 to engage the right edge of the chanine member 
82, as viewed in FIG. 12, to limit the turning movement 

of the member 8 in a clockwise direction, as viewed 
in F.G. 12, but on the other hand when the pusher mem 
ber 6; is moved to the right, as viewed in FIG. 12, and 
engages an object on the platform the pusher member 
it is capable of turning in a counterclockwise direc 
tion to move beyond such an obstacle. The channel 
member 62 fixedly carries at its underside an eye 67 
to which a pair of cables 82 and 168 are connected. 

Referring now to FIGS. 11 and 13, it will be seen that 
the cable 32A extends from the eye (37 around a sub 
stantially horizontal pulley 122 which is supported for 
turning movement on a shaft 123 carried by a bearing 
member 24 which is in turn supported on a bracket i25 
fastened to the underside of the platform. From the 
pulley 522 the cable 2E extends around a Second pulley 
26 carried by a shaft 27 which is supported in turn by 
a bearing 23 which is carried by a bracket 29 fixed to 
the rail L2. From the pulley 126 the cable i24 passes 
around a pulley 36 which is carried by a shaft 3i. 
which is in turn supported by a bearing fixed to the 
bracket 23, and the end of the cable :21 is fastened to 
a driven member 32. This driven member 32 cooper 

5 ates with the driving member 36 referred to above. The 
driven member 32 has a sleeve portion 33 which is 
siidable along a shaft 134 which is supported for turning 
rovement at its ends in a pair of brackets 148 carried 
by the rail L2 (FIG. 17), and the turnable shaft 134 
carries an elongated key 158 which is received in a key 
way of the sleeve portion 33 of the driven member 32 
so that this member 32 can slide axially along the shaft 
534 but is constrained to turn therewith. 
Assuming that a container is located at the receiving 

area H of a work station and that the pusher i81 is at the 
right end of the elongated slot Y, as shown in F.G. 10, 
then when the driven member 132 is in a horizontal plane 
it will be located in the path of movement of a driving 
member 36 of a carriage Q of the conveyer means, and 
this driving member 36 will engage the driven member 
i:32 to shift the Sarie along the shaft 134, and in this 
way the pulley cable 2i will be moved along the pulleys 
i.22, 125 and 30 so as to turn these pulleys, and through 
the connection of the cable 121 with the eye 167 the chan 
nel member 362 together with the pusher member 16. 
will be advanced to the left, as viewed in FEG. 12, so as 
to push a container from the area H to the discharge 
area i. 
A suitable means is provided for urging the pusher 

rember back to its starting postion, and this means takes 
the form of a cable 68 which is also fixed to the eye 167, 
as mentioned above, and this cable 108 passes around a 
pulley 116 supported by a shaft 2 which is carried by 
an extension 111 of the angle iron 194. A pair of these 
extensions 29 are provided on each angle iron and these 
extensions support the pulley if 0 in the manner 
shown in FIGS. 11 and 12. From the pulley 10 the 
cable 588 passes around a second pulley i3 and the end 
of the cable 103 is connected with a hook 123 which is 
hooked into an opening 26 of an angle iron E9 fas 
tened to the underside of the platform at an end of the 
angle irons 104. The pulley 113 is carried by a shaft 115 
which is in turn connected with a bifurcated member 14. 
which carries a weight 89, this weight 109 being formed 
with a bore passing therethrough and receiving a pin 16 
which is fixed to and extends downwardly from the mem 
ber 114 and which pivotally carries at its bottom end a 
nut 17 which holds the weight 199 on the pin 116. In 
this way, the weight 199 acts through the pulleys 110 and 
i3 and the cable .08 to return the pusher member 101 

automatically to its starting position. 
Referring now to FIGS. 14 and 15, it will be seen that 

the contact member 143 at the discharge area I of each 
work station has an upwardly directed convex surface 
which rises upwardly from the top surface of the plat 





the precision which is desired. Also, with the embodi 
ment of FIGS. 18 and 19, as the container moves upward 
ly to the conveyer when its center of gravity passes over 
the outer periphery of the conveyer the container simply 
tilts under its own weight downwardly onto the conveyor 
and its heavy parts are carried by the container, the result 
is a considerable impact and noise, which also is unde 
sirable. 
The structure shown in FGS. 24-33 overcomes these 

drawbacks and FIGS. 24-33 show the preferred structure 
for moving the containers from the discharge areas of the 
several work stations to the conveyer means. 

Referring now to FIGS. 24-26, there is provided at each 
work station a unit RA which is described below particu 
larly in connection with FIGS. 28-33 and which serves 
to actuate the cable ZS for turning the lever 262 which is 
pivotally supported at 365 on a member GL carried by a 
bracket HH which is supported at each work station on 
the structure which carries the entire assembly. The 
lever 202 is movable in the same way as lever 262 along 
the slot Z, and at its top end the lever 232’ carries a cross 
arm 266 which is provided at its outer ends with the rollers 
3.07. , 
As may be seen from FIG. 24, there is connected to 

the underside of each carriage Q an electrical assembly 
391 which carries contacts which are different for the dif. 
ferent carriages. There is also provided at each work 
station an electrical assembly 362 which carries a plu 
rality of contacts, this assembly being shown in pian view 
fragmentarily in FiG. 27. When the operator at a par 
ticular work station selects the next work station by 
actuating a selected switch of the device VE, then in a 
known way the electrical assembly 302 at the work sta 
tion is actuated to cause its contacts to move in such a 
way that the contacts of the assembly 382 which belong 
to the selected next work station which has been selected 
by the operator move upwardly to become located in the 
path of movement of the contact of the particular carriage 
which belongs to the next selected work station, so that 
when this carriage arrives the contacts of the carriage 
will engage the selected contacts of the assembly 362 to 
close a circuit for actuating the structure for moving the 
container from the discharge area onto the selected car 
rier. Of course, if a container is already on this carrier, 
then a switch which is actuated by the container already 
on the carrier is opened and is maintained opened by the 
container on the carrier so as to prevent the circuit from 
being completed so that the structure will not operate 
to move a container from the discharge area to the con 
veyer means. In the same way, the unit 361 at the under 
side of each carriage Q is provided with contacts which 
cooperate with contacts at the work station to which the 
particular carriage belongs to energize the cam actuating 
roller O. referred to above so that the container on the 
carrier will be automatically delivered to the receiving 
area of the work station to which the particular area be 
longs, in the manner described above. However, as will 
be pointed out below, if there already is a container at 
this receiving area then a switch which is actuated by 
the container prevents the circuit from closing to energize 
the electromagnet which moves the cam actuating roller 
to its operating position. The unit 392 is adjustably 
mounted on the assembly so that its position along the 
work station may be adjusted. w 
The lever 202 when it turns from the solid to the 

dotted line position indicated in FIG. 26 engages with 
its cross arm 386 and rollers 307 the container to move 
the latter onto the conveyer. The container is provided 
at its side which is engaged by the lever 262 with a 
downwardly directed shoulder ST against which the roll 
ers 307 bear, and the width of this shoulder is at least 
as great as the diameter of the rollers so that the latter 
are maintained in reliable engagement with the shoulder. 
As the lever 202 turns in a counterclockwise direction, 
as viewed in FEGS. 24 and 26, it does not simply slide 
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the container upwardly along the platform in the direc 
tion of the arrow RR shown in FIG. 24. Instead, in 
addition to moving the container toward the conveyer 
means, the lever actually raises the right end of the con 
tainer, as viewed in FEGS. 24 and 26 so that the container 
is in a substantially horizontal position by the time its 
left end has reached the conveyer means, and the lever 
202' pushes the substantially horizontai container onto 
the conveyer means so that with this arrangement the 
container cannot tilt by itself so as to strike down 
Wardly against the conveyer means with all of the dis 
advantages resulting from such action. 
When it is remembered that the conveyer means is con 

tinuously moving, it is apparent that the parts must have a 
certain dimensional relationship so as to be able to oper 
ate properly, and this dimensional relationship is illus 
trated in FiG. 25. Thus, assuming that the conveyer 
means moves at a certain constant speed, then in a pre 
determined time a point on the conveyer means will move 
through a distance Fw which is equal to the length of 
one of the plates of each carriage which carries a con 
tainer. Thus, FIG. 25 shows the distance Fw as being 
equal to the length FTI, this latter length being the 
length of the carrier C in the direction of movement of 
the conveyer. In accordance with the present invention 
the carrier C is provided at its opposite ends with sub 
stantially Wedge-shaped portions which serve to guide the 
container to and from the carrier, and at its inner edge 
the carrier is provided with an upwardly directed flange 
which limits the movement of the container so that the 
latter cannot move transversely across and beyond the 
carrier. This upwardly directed flange as well as the 
wedge-shaped portions at the ends of each carrier C 
may be provided with a coating of yieldable resilient 
materials such as foam rubber or the like. 
Assuming that each container has in the direction of 

movement of conveyer means a length GB, then it is 
apparent that the difference between the ength of the 
carrier FTL and the length of the container GB will be 
equal to a distance Sr., this distance S being equal to the 
total lengths in the direction of movement of the con 
veyer means of the wedge-shaped portion at the ends of 
each carrier C. Thus, FEG. 25 shows that each wedge 
shaped portion has a dimension in the direction of move 
ment of the conveyer means which is equal to one half 
Sr. In accordance with the present invention the dis 
tance SE is equal to at least one tenth of the total length 
FT, of the carrier C. 

Referring to FIGS. 25 and 26, it will be seen that the 
platform has a width IB which is equal to the distance Rw 
from the rod R to the lower limit of the platform where 
the selector devices VE are located. There is a particu 
lar relationship between the distance Rw and the dimen 
ision SF which controls the size of the parts and which 
controls their design. Thus, by dividing the dimension 
Sr. into the distance Rw it is possible to determine how 
fast the lever 202' must be moved with respect to the 
movement of the conveyer means so as to be able to 
locate the container on the conveyer means within the 
necessary time period. 
For example, assuming that the distance Rw is equal 

to 400 m.a., and furthermore if it is assumed that the 
distance Sr is equal to 80 mm., then the outer top end 
of the lever 202 must move along its arc at a speed 
which is five times the speed of movement of the con 
veyer means in order to properly locate the container 
on the conveyer means within the necessary period of 
time, this speed of movement of the lever 202' in rela 
tion to the speed of movement of the conveyer means 
being determined by dividing 400 by 80. 
These factors will determine the size of the parts of 

the unit RA which will now be described. 
Referring to FIGS. 24 and 28-33, it will be seen that 

the chain B which is driven from a suitable motor or the 
like so as to move the conveyor means meshes with a 
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sprocket wheel 308. This meshing relationship between 
the sprocket wheel 308 and the chain B being shown in 
FIG. 27 as well as in FIGS. 24, 28 and 31. The sprocket 
wheel 308 is carried by a shaft 309 to which the sprocket 
wheel 308 is fixed, and this shaft 309 is turnable in a bear 
ing 32 which is fixedly carried by a stationary chan 
nel member 31 which is fixed to and supported by the 
frame work of the machine. The shaft 309 extends down 
Wardly through the bearing 312 and fixedly carries be 
neath this bearing a gear 310 which is thus coaxial with 
and turns with the sprocket wheel 308. Just above the 
gear 310 the channel member 31 fixedly carries a cam 
329 (FIG. 33) which is stationary and which serves a 
purpose described below. The bottom end of the shaft 
309 extends clearly into a sleeve 317 in which the shaft 
309 freely turns, this sleeve 317 being coaxial with the 
shaft 309. Thus, FIGS. 24 and 39 show the bottom end 
portoin 38 of the shaft 309 located within the sleeve 317. 
The top end portion 316 of a shaft 34 also extends into 

the sleeve 317, and suitable set screws, pins 315 or the 
like serve to fix the shaft 314 at its end portion 356 to 
the sleeve 317 so that the sleeve 37 together with the 
shaft 34 are constrained to turn together while being 
maintained coaxial with the shaft 309. A bearing 313 is 
carried by the channel member 31 beneath and coaxially 
with the bearing 32, and the shaft 314 extends through 
the bearing 33 to be supported for turning movement 
by the latter, and at its bottom end portion the shaft 314 
fixedly carries a sector-shaped member 328 at whose outer 
periphery is formed as a portion 330 of a V-pulley. The 
cable ZS is connected at one end to the sector 328 and is 
pivotally connected at its opposite end to the lever 202 
at 304. 
The sleeve 37 fixedly carries a pair of parallel plates 

319 between which a motion transmitting member 321 
is pivotally supported at 320, and this member 321 is in 
the shape of a bell crank and has an arm 322 extending 
to the right from the pivot 320, as viewed in FIG. 29. 
The plates 319 support the bottom end of a coil spring 
323 whose top end engages the underside of the arm 322 
so that this spring 323 urges the motion transmitting 
member 321 into engagement with the gear 318. The 
plates 319 are also provided with a pivot pin 325 which 
serves to pivotally support between the plates a catch 
member 324 whose top end hooks onto the arm 322 to 
prevent the spring 323 from turning the motion transmit 
ting member 321 into engagement with the gear 10. A 
weight 326 is located at the bottom end of the lever 324 
to urge the latter in a counterclockwise direction, as 
viewed in FIGS. 24 and 29. 

Adjacent its top end, the catch member 324 is provided 
with an opening 327, and the armature of an electro 
magnet 33 has a hook-shaped end which extends into 
this opening 327 so that this armature of the electro 
magnet 303 is hooked onto the catch member 324. 
When the contacts of the unit 30 of a carriage selected 

by the operator at a given work station engage the con 
tacts of the unit 302 which have been moved into an 
operative position by the selection of the operator, then 
the electromagnet 33 will become energized so as to 
cause its armature to be pulled to the right, as viewed in 
F.G. 24, and the result is that the catch member 324 
moves away from the arm 322 and the spring 323 turns 
the motion transmitting member 321 into engagement with 
the gear 310, so that in this way the sleeve 317 together 
with all of the structure fixed to and carried thereby is 
connected with the gear 310 for turning movement with 
the latter, this gear 310 turning with the gear 308, as de 
scribed above. The gear 308 turns continuously, this gear 
being driven by the chain B of the conveyor means. Thus, 
in this way the energizing of the electromagnet 303 causes 
the shaft 34 to turn, and as a result the sector 328 will 
turn so that the cable ZS will pull on the lever 202 to 
move a container from a discharge area I onto the con 
veyor means, and the parts are so designed that, for ex 
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ample where the distance Rw is five times the dimension 
SF, then the top end of the lever 202 will move at five 
times the rate of movement of the conveyer means, and 
thus the container will be properly located on the carrier. 
As the sleeve 317 with all of its structure turns in the 

above-described manner after energizing of the electro 
magnet 303, the motion transmitting member 321 comes 
into engagement with the cam 329 shown in FIG. 33, and 
this cam 329 serves to automatically move the motion 
transmitting member 321 out of engagement with the gear 
310 after the sector 328 has turned through the necessary 
angle which causes the lever 202 to be turned through a 
sufficient distance, and before this time the contacts of 
unit 301 have moved beyond the contacts of the unit 302, 
so that the electromagnet 303 is unenergized. Therefore, 
when the cam 329 turns the motion transmitting member 
321 away from the gear 310, the arm 322 will move 
downwardly beyond and be hooked by the upper end of 
the catch member 324, and the parts will be maintained 
in their starting position. The weight of the lever 202' 
is sufficient to turn the sleeve 317 together with all of the 
structure fixed to and carried hereby back to its rest posi 
tion after the cam 329 moves the motion transmitting 
member 321 out of engagement with the gear 310, and at 
the end of the turning movement of the catch member 324 
about the axis of the gear 310 back to the starting posi 
tion of the catch member 324, its opening 327 automat 
ically receives the hook-shaped end of the armature of 
the electromagnet 303 so that the latter is in this way 
again automatically engaged with the catch member 324 
for moving the latter away from the arm 322 when the 
electromagnet 303 is again energized. If desired a suit 
able spring may cooperate with the arm 202' to return 
the latter to its starting position shown in dotted lines in 
FIG. 24, in the event that the weight of the arm 202 
is insufficient to return the parts to their starting position. 
The shape of the teeth of the gear 310 is shown in FIG. 
30, while the outline of the cam 329 is shown in FIG. 33. 
FIGS. 28 and 31 show a structure for maintaining the 

chain B in engagement with the gear 308. This struc 
ture includes the guide member KA having an elongated 
edge parallel to and located next to the chain B on the 
side thereof which is directed away from the gear 308. 
This guide member KA is fixedly carried by channel 311, 
So that with this arrangement the chain B cannot move 
away from the gear 308, and the latter is reliably turned 
by the moving chain. The guide member KA has a por 
tion FLA which is directly connected with the channel 
311, and this portion FLA is formed with an elongated 
slot LO which receives a screw member which fixed the 
guide member to the channel 311, so that with this ar 
rangement the position of the guide member with respect 
to the chain B can be adjusted. 

Electrical System 
The electrical system of the structure of the invention 

is illustrated in FIGS. 20–23. One half of the signal 
board for the Supervisor is illustrated in FIG. 20 for the 
Work stations 16-30, the other half of the signal board for 
the Work stations 1-15 being symmetrical and identical 
with the structure illustrated in FIG. 20. At each work 
Station there are provided a pair of switches DK which 
are respectively located at the receiving area. H and the 
discharge area I of each work station. These switches are 
located in the circuits of signal lamps SL which are 
mounted on the signal board, and a pair of these lamps 
are associated with each of the numerals 16-30 as shown 
in FIG. 20. Thus, whenever there is a container at one 
of the areas, which is to say the receiving or discharge 
areas, of the Work stations, the corresponding signal lamps 
indicated in FIG. 20 will be illuminated so that the oper 
ator or Supervisor of the entire system can tell by glanc 
ing at his signal board which receiving and discharge areas 
of the several work stations are occupied and which are 
unoccupied. The right hand portion of FIG. 21 also 
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shows the manner in which a signal lamp SL is located 
in the circuit with the Switch member DK, and the right 
hand portion of FIG. 23 also shows the arrangement of 
the switches at a work station, the switches DK and DKI 
shown in FIG. 23 being respectively located at the re 
ceiving area HA and the discharge area I of each work 
station so as to illuminate the lamps SL as indicated dia 
grammatically in FIG. 23 and as is shown for one half 
of the entire system in FIG. 20. 

FIG. 23 shows at FW a unit 38 which Inoves with 
each carriage, and this unit includes in its circuit which 
is illustrated in FIG. 23 a rectifier Gras wel as a resist 
ance R5 and a load switch LK, and moreover the unit FW 
includes a pair of springy contact fingers which are 
adapted to cooperate with the contact of the several units 
302 referred to above and shown in F.G. 24. One of 
these units is shown in FIG. 23 at KFI, and another of 
these units 302 is shown at KFI. Each of the latter units 
is provided with a set of contacts xk which cooperate with 
one of the springy fingers of the units FW and with an 
other set of contacts bk which cooperate with the other 
of the springy contact fingers. FIG. 23 also shows a 
magnet M2 which is the electromagnet 303 shown in FIG. 
24 for actuating the device for moving a container from 
a discharge area to the conveyer, and FiG. 23 also shows 
the electromagnet M which is the electromagnet P of 
FIGS. 5 and 7. In FIG. 23 are also shown several keys 
T of a selector device VE, these keys being actuated by 
the operator to close the switches selectively as shown at 
the left of FIG. 23, and one of these keys LT is a can 
celling key, the several keys T being electrically con 
nected with magnets TM shown in FIG. 23. Further 
more, there is shown in FIG. 23 a set of relays E, B, P, U, 
and H, as well as the positions I, II, and III of these re 
lays, and FIG. 23 shows several additional resistors R 
and condensers C. The numerals in the boxes shown in 
FIG. 23 indicate the resistances of the coils of the elec 
tromagnets and relays. The darkened left end of the box 
of the relay H shown in FIG. 23 which contain the 
numeral 2000 indicates a relay which is capable of open 
ing with substantially no delay. FIGS. 21 and 22 show 
the manner in which the switch DK at the receiving area 
of each work station is located in the circuit of the elec 
tromagnet P of FIGS. 5. and 7 for opening this circuit 
whenever there is a container already at the receiving 
area so that the cam actuating roller O cannot be moved 
to a position where it cooperates with the cam except 
when the receiving area His unoccupied. This circuit 
to the electromagnet P of FIGS. 5 and 7 is also closed 
by cooperation of a contact of the unit 301 which moves 
with the carriage and a contact of the unit 302 located 
at each work station beneath the carriages. 
The load switch LK of each carriage is actuated by a 

container carried by the carriage, such a container open 
ing this Switch, and it is only when the load switch LK is 
open that the circuit to the electromagnet P of FIGS. 5 
and 7 can be closed. 

Insofar as the movement of a container from a dis 
charge area to the conveyer is concerned, four situations 
are possible, with reference to FIG. 23. Thus, the carrier 
which is selected by the operator of a given work station 
and which is the first to reach the work station may be 
empty so that it is capable of receiving the container from 
the discharge area of the work station from which the 
Selection is made. In this case, where the first of the 
selected carriers which reaches the work station is empty, 
the load Switch LK of the carrier is not actuated by a 
container so that the current flows through the rectifier 
Tr and the magnet M2, which is the magnet 303 of FIG. 
24, becomes energized through the relay B and in this 
Way the electrical piston operates to energize the electro 
magnet 303 at the particular work station and to cause 
the load to be delivered from the discharge area of this 
Work station to the selected carrier, in the manner de 
scribed above. 
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The second possible situation is that the first of the 

selected carriers which reaches the work station where 
the selection is made is already occupied by a container. 
In this case the load switch LK of this carrier is actuated 
by the container thereon so that the circuit is interrupted, 
and as a result the current which flows through the recti 
fier cooperates with the condensers C and C5 to supply 
these condensers so as to prevent the magnet TM which 
has been energized by depression of the selected key of 
the device DE from being deemergized, and this selected 
magnet remains energized until the second of the selected 
carriers reaches the work station. 
Thus, there is a third situation where the second of the 

Selected carriers reaches the Work station, and if the sec 
ond carrier is empty it will receive the container in the 
manner described above. 
However, there is a fourth possible situation where the 

second carrier which reaches the work station also is 
occupied, so that the work cannot be discharged to either 
of the carrier selected by the operator. In this case the 
condensers C and C5 serve to energize the relay H which 
causes the selection of the next work station by the opera 
tor to be cancelled and automatically energizes the carri 
ers 30 or through the relay U, so that work which 
cannot be delivered to either of the carriers for the next 
selected work station are automatically delivered to one 
of the carriers 11, 2, 301, or 30 to be delivered by one 
of these carriers to the collection area J referred to above. 

It should be noted that the material handling system. 
of the invention is capable of working with any type of 
material, whether the material be separate workpieces, 
fabrics, leathers, plastics, or even liquids. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also find a 
useful application in other types of material handling 
Systerns differing from the types described above. 
While the invention has been illustrated and described 

as embodied in automatic material handling systems, it 
is not intended to be limited to the details shown, since 
various modifications and structural changes may be made 
without departing in any way from the spirit of the pres 
ent invention. 

Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can 
by applying current knowledge readily adapt it for vari 
ous applications without omitting features that, from the 
standpoint of prior art, fairly constitute essential charac 
teristics of the generic or specific aspects of this invention 
and, therefore, such adaptations should and are intended 
to be comprehended within the meaning and range of 
equivalence of the following claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. A material handling system comprising, in combi 

nation, a plurality of work stations located along a pre 
determined path; conveyer means extending along said 
path and including a plurality of carriers which move 
along said path which are adapted to carry containers, 
respectively, which hold material to be worked on at said 
stations, said conveyer means including for each work 
station at least two carriers separated from each other 
by carriers for other work stations so that the carriers 
for any one station are not located next to each other 
and said conveyor means including at least one additional 
carrier; a receiving area located at each work station 
for receiving a container from one of the carriers and 
at each work station a discharge area from which a con 
tainer is delivered to a carrier of said conveyer means; 
an additional receiving area located at a part of said 
path for receiving from said conveyer means excess con 
tainers when all of said receiving-areas at said work sta 
tions are occupied; and means cooperating with said dis 
charge areas and said conveyer means for moving from 
the discharge area of one work station a container to a 

75 carrier for another work station which is to further oper 



3,082,855 
31 

ate on the material worked on said one work station, 
when the carriers of said other work stations are unoc 
cupied, for moving the container from said one discharge 
area to said additional carrier when the carriers for the 
next Work stations are occupied, and for Subsequently 
discharging the container moved onto said additional car 
Tier onto said additional receiving area. 

2. A material handling system comprising, in combi 
nation, a plurality of work stations located along a pre 
determined path; conveyer means extending along said 
path and including a first series of carriers for said work 
stations, respectively, which move along Said path and 
a second series of carriers for said stations, respectively, 
which also move along said path and said second series 
following said first series, said carriers being adapted to 
respectively carry containers which hold material to be 
worked on at said stations and said conveyer means in 
cluding only two carriers for each work station so that 
the two carriers for any one work station are separated 
from each other by the carriers for the other work sta 
tions and are not located next to each other; a receiving 
area located at each work station for receiving a con 
tainer from one of the carriers of said conveyor means 
and at each work station a discharge area from which a 
container is delivered to a carrier of said conveyer means, 
said receiving and discharge areas being located between 
said conveyer means and said work stations; and means 
located at each work station for preventing movement 
of a container from the receiving area of each work sta 
tion to the discharge area thereof when the latter is occu 
pied and for automatically moving a container from the 
receiving area of each work station to the discharge area 
of each Work station when the discharge area of each 
Work station is unoccupied, the amount of material which 
is handled by the system at any given time being limited 
by the number of carriers of the said conveyer means 
and by said receiving and discharge carriers at said work 
stations. 

3. A material handling system comprising, in combi 
nation, a plurality of work stations located along a pre 
determined path; conveyor means extending along said 
path and including a first series of carriers for said work 
stations, respectively, which move along said path and 
a second series of carriers for said stations, respectively, 
which also move along said path and said second series 
following said first series, said carriers being adapted to 
respectively carry containers which hold material to be 
Worked on at said stations and said conveyor means in 
cluding only two carriers for each work station so that 
the two carriers for any one work station are separated 
from each other by the carriers for the other work sta 
tions and are not located next to each other; a receiving 
area located at each work station for receiving a con 
tainer from one of the carriers of said conveyer means 
and at each work station a discharge area from which 
a container is delivered to a carrier of said conveyer 
means, said receiving and discharge areas being located 
between said conveyer means and said work stations; and 
means at each work station for selecting another work 
station to which a container at the discharge area of the 
first mentioned work station has to be delivered and for 
automatically moving said container to the first empty 
carrier belonging to the selected other work station which 
passes said first mentioned work station. 

4. A material handling System comprising, in combi 
nation, a plurality of work stations located along a pre 
determined endless path; conveyer means extending along 
said endless path and including a first series of carriers 
for said work stations, respectively, which move along 
Said endless path and a second series of carriers for said 
Work stations, respectively, which also move along said 
endless path, said second series being located after 
said first series and said conveyer means including 
only two carriers for each work station so that the carriers 
for any one work station are separated from each other 
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by carriers for the other work stations and are not located 
next to each other, said conveyer means including an 
additional plurality of carriers; a receiving area located 
at each work station for receiving a container from one 
of the carriers for each work station and at each work 
station a discharge area from which a container is dis 
charged to a carrier for another work station, said receiv 
ing and discharge areas being located between said con 
Weyer means and said work stations; an additional re 
ceiving area located at part of said path for receiving 
from said additional plurality of carriers containers not 
delivered to the receiving areas of said work stations; 
means cooperating with said receiving areas and said 
conveyer means for moving from the carriers for said 
Work stations containers to the receiving areas of said 
work stations, respectively, and for moving from said ad 
ditional plurality of carriers to said additional receiving 
area containers not delivered to the receiving areas of 
said work stations; means cooperating with said discharge 
areas and said conveyer means for moving from the dis 
charge area of one work station a container to a carrier 
for another work station which is to further operate on 
the material worked on at said one work station, when 
the carriers of said other work station are unoccupied, 
and for moving the container from said one discharge 
area to one of said additional plurality of carriers whe 
the carriers for the next work station are occupied; and 
means at each Work station for moving a container from 
the receiving area of each work station to the discharge 
area thereof when the latter discharge area is unoccupied, 
the amount of material handled by the system at any 
given time being limited by the number of carriers of said 
conveyer means and the number of receiving and dis 
charge areas. 

5. A material handling system comprising, in combi 
nation, a plurality of work stations located along a pre 
determined path; conveyer means extending along said 
path and including a first series of carriers for said work 
stations, respectively, which move along said path and 
a second series of carriers for said stations, respectively, 
which also move along said path and said second series 
following said first series, said carriers being adapted to 
respectively carry containers which hold material to be 
Worked on at said stations and said conveyer means in 
cluding only two carriers for each work station so that 
the two carriers for any one work station are separated 
from each other by the carriers for the other work sta 
tions and are not located next to each other; indicia car 
ried by said carriers and said work stations for identi 
fying the two carriers which belong to each work station; 
a receiving area located at each work station for receiv 
ing a container from one of the carriers; and at each 
Work station a discharge area from which a container is 
delivered to one of said carriers of said conveyer means, 
the amount of material which is handled by the system 
at any given time being limited by the number of carriers 
of Said conveyer means and by said receiving and dis 
charge areas at said work stations. 

6. A material handling system comprising, in combi 
nation, a plurality of Work stations located along a pre 
determined endless path; continuously movable conveyer 
means extending along said path and including a first 
Series of carriers for said work stations, respectively, 
which continuously move along said endless path and a 
second Series of carriers for said workstations, respec. 
tively, which also move continuously along said path, 
Said second Series being located after said first series and 
said conveyer means including only two carriers for each 
Work station; an endless inclined platform surrounding 
said conveyer means and located between the latter and 
Said Work stations, said platform having for each work 
station a receiving area for receiving a container from the 
carrier of a particular Work station and a discharge area 
from Which a container is delivered to a carrier for an 
other Work station, and said platform being interrupted 
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only by elongated slots extending parallel to said path 
from the receiving area of each work station to the dis 
charge area thereof so that an element may move along 
said slot to move a container from the receiving area of 
each work station to the discharge area thereof and said 
platform also being interrupted by a plurality of slots 
extending from the discharge areas respectively toward 
said conveyer means so that an element may move along 
each slot of each discharge area to move a container 
from each discharge area to a carrier of said conveyer 
means, and said platform having an additional receiving 
area for receiving containers not delivered to the receiv 
ing area of any work station, the amount of material 
handled at any given time by the system being limited by 
the number of carriers of said conveyer means and by 
said receiving and discharge areas at said work stations; 
and selector means located at each work station for Se 
lecting the carrier of said conveyer means to which a 
container is to be delivered from the discharge area of 
each work station, said selector means being carried by 
an element which forms the lower limit of said platform. 

7. In a material handling system, in combination, con 
veyer means movable along a predetermined path; a plat 
form located beside said path and including a receiving 
area for receiving an article from said conveyer means 
and a discharge area located next to said receiving area 
and from which an article is discharged from the plat 
form to said conveyor means, said platform being formed 
with an elongated slot extending substantially parallel to 
said path from said receiving area of said platform to 
said discharge area thereof; a driven member located 
along said path adjacent said platform; first guide means 
guiding said driven member for movement along said 
path; a driving member carried by said conveyer means 
for movement therewith, said driven member being 
located in the path of movement of said driving member 
to be engaged by the latter and moved thereby along 
said first guide means; a pusher member extending 
through said slot for pushing an article from said receiv 
ing to said discharge area of said platform; second guide 
means cooperating with said pusher member for guiding 
the same for movement along said slot from said receiv 
ing area of said platform toward said discharge area 
thereof; and motion transmitting means connected to said 
driven member and said pusher member for transmitting 
movement of said driven member to said pusher member 
so that when said driving member engages and moves 
said driven member said pusher member will be moved 
along said slot to move an article from said receiving to 
said discharge area of said platform. 

8. In amaterial handling system, in combination, con 
veyor means movable along a predetermined path; a plat 
form located beside said path and including a receiving 
area for receiving an article from said conveyer means 
and a discharge area located next to said receiving area 
and from which an article is discharged from the plat 
form to said conveyer means, said platform being formed 
with an elongated slot extending substantially parallel 
to said path from said receiving area of said platform to 
said discharge area thereof; a driven member located 
along said path adjacent said platform; first guide means 
guiding said driven member for movement along said 
path; a driving member carried by said conveyer means 
for movement therewith, said driven member being lo 
cated in the path of movement of said driving member 
to be engaged by the latter and moved thereby along 
said first guide means; a pusher member extending 
through said slot for pushing an article from said receiv 
ing to said discharge area of said platform; second guide 
means cooperating with said pusher member for guiding 
the same for movement along said slot from said receiv 
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ing area of said platform toward said discharge area. 
thereof; and motion transmitting means connected to said. 
driven member and said pusher member for transmitting 
movement of said driven member to said pusher member 75 

24 
so that when said driving member engages and moves 
said driven member said pusher member will be moved 
along said slot to move an article from said receiving 
to said discharge area of said platform, said motion 
transmitting means including an elongated flexible mem 
ber connected at one end to said driven member and at 
an opposite end to said pusher member and a plurality 
of pulleys over which said flexible member is guided. 

9. In a material handling System, in combination, 
conveyer means movable along a predetermined path; 
a platform located beside said path and including a re 
ceiving area for receiving an article from said conveyer 
means and a discharge area located next to said receiving 
area and from which an article is discharged from the 
platform to said conveyer means, said platform being 
formed with an elongated slot extending substantially 
parallel to said path from said receiving area of said plat 
form to said discharge area thereof; a driven member 
located along said path adjacent said platform; first 
guide means guiding said driven member for movement 
along said path; a driving member carried by said con 
veyer means for movement therewith, said driven mem 
ber being located in the path of movement of said driv 
ing member to be engaged by the latter and moved 
thereby along said first guide means; a pusher member 
extending through said slot for pushing an article from 
said receiving to said discharge area of said platform; 
second guide means cooperating with said pusher mem 
ber for guiding the same for movement along said slot 
from said Teceiving area of said platform toward said 
discharge area thereof; motion transmitting means con 
nected to said driven member and said pusher member 
for transmitting movement of said driven member to 
said pusher member so that when said driving member 
engages and moves said driven member said pusher 
member will be moved along said slot to move an article 
from said receiving to said discharge area of said plat 
form; and means cooperating with said driven member 
for moving the latter out of engagement with said driving 
member when said pusher member has moved along said 
slot through a distance sufficient to locate an article at 
said discharge area of said platform. 

10. In a material handling system, in combination, 
conveyer means movable along a predetermined path; 
a platform located beside said path and including a re 
ceiving area for receiving an article from said conveyer 
means and a discharge area located next to said receiving 
area and from which an article is discharged from the 
platform to said conveyor ineans, said platform being 
formed with an elongated slot extending substantially 
parallel to said path from said receiving area of said 
platform to said discharge area thereof; a driven mem 
ber located along said path adjacent said platform; first 
guide means guiding said driven member for movement 
along said path; a driving member carried by said con 
veyer means for movement therewith, said driven member 
being located in the path of movement of said driving 
member to be engaged by the latter and moved thereby 
along said first guide means; a pusher member extending 
through said slot for pushing an article from said re 
ceiving to said discharge area of said platform; second 
guide means cooperating with said pusher member for 
guiding the same for movement along said slot from 
said receiving area of said platform toward said dis 
charge area thereof; motion transmitting means con 
nected to said driven member and said pusher member 
for transmitting movement of said driven member to 
said pusher member so that when said driving member 
engages, and moves said driven member said pusher 
member will be moved along said slot to move an article 
from said receiving to said discharge area of said plat 
form; and means cooperating with said driven member 
for moving the latter out of engagement with said driving 
member when said pusher member has moved along said 
slot through a distance sufficient to locate an article at 
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said discharge area of said platform, said means which 
cooperates with said driven member for moving the latter 
out of engagement with said driving member including 
a contact member located on said platform at said dis 
charge area thereof and engaged by an article moved to 
said discharge area so as to be moved in a predetermined 
direction by the article, and a linkage interconnecting 
said contact member with said driven member for moving 
said driven member out of engagement with said driving 
member when said contact member is moved through a 
predetermined distance by an article pushed by said 
pusher member from said receiving area to said discharge 
area of said platform. 

11. In a material handling system, in combination, con 
veyer means move along a predetermined path; a plat 
form located beside said path and including a receiving 
area for receiving an article from said conveyer means 
and next to said receiving area a discharge area from 
which an article may be moved from the platform to said 
conveyer means, said platform being formed at said dis 
charge area thereof with an elongated slot extending 
toward said conveyer means; a moving member movably 
carried by said platform and extending through said slot 
for movement therealong towards said conveyor means 
so as to move an article from said platform to Said con 
veyer means; and moving means cooperating with said 
moving member for moving the same along said slot 
toward said conveyer means. 

12. In a material handling system, in combination, 
conveyer means move along a predetermined path; a 
platform located beside said path and including a re 
ceiving area for receiving an article from said conveyer 
means and a discharge area located next to said receiv 
ing area and from which an article may be moved from 
the platform back to said conveyer means, said plat 
form being formed at said discharge area thereof with 
an elongated slot extending toward said conveyer means; 
a moving member extending through said slot and turn 
ably supported by said platform for turning movement 
about an axis which extends substantially parallel to the 
path of movement of said conveyer means, said turning 
member being turnable along said slot for moving an 
article from said discharge area of said platform to 
said conveyer means; and hydraulic moving means co 
operating with said moving member for acting on the 
same to move the latter along said slot so as to move 
an article from said discharge area to said conveyer 
eaS. 

13. In a material handling system, in combination, 
conveyer means movable along a predetermined path 
and including a sprocket chain which moves along said 
path; a platform located adjacent said conveyer means 
for holding an article to be delivered to said conveyer 
means to be moved thereby; a sprocket wheel meshing 
with said chain to be driven by the latter; a gear fixed 
coaxially to said sprocket wheel for turning movement 
therewith; a moving member supported coaxially with 
said gear and sprocket wheel for free turning movement 
about the common axis of said gear, sprocket wheel, 
and moving member; a motion transmitting element 
carried by said moving member for turning movement 
therewith and supported by said moving member for 
movement to and from a position engaged with said gear 
for transmitting turning movement of said gear to said 
moving member when said motion transmitting member 
is engaged with said gear; spring means cooperating 
with said motion transmitting member for urging the 
same to a position engaged with said gear; a catch 
member carried by said moving member and cooperating 
with said motion transmitting member for holding the 
latter in an inactive position out of engagement with 
said gear; electro magnetic means cooperating with said 
catch member for moving the latter away from Said 
motion transmitting member to release the latter to said 
spring means for movement to a position engaged with 
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said gear, so that when said electro magnetic means is 
energized a drive will be transmitted from said sprocket 
wheel to said moving member; and means cooperating 
with said moving member to be actuated thereby for 
shifting an article on said platform to said conveyer 
means when said moving member turns. 

14. In a material handling system, in combination, 
conveyer means movable along a predetermined path and 
including a sprocket chain which moves along said path; 
a platform located adjacent said conveyer means for hold 
ing an article to be delivered to said conveyer means to 
be moved thereby; a sprocket wheel meshing with said 
chain to be driven by the latter; a gear fixed coaxially to 
said sprocket wheel for turning movement therewith; a 
moving member supported coaxially with said gear and 
sprocket wheel for free turning movement about the 
common axis of said gear, sprocket wheel, and moving 
member; a motion transmitting element carried by said 
moving member for turning movement therewith and 
supported by said moving member for movement to and 
from a position engaged with said gear for transmitting 
turning movement of said gear to said moving member 
when said motion transmitting member is engaged with 
said gear; spring means cooperating with said motion 
transmitting member for urging the same to a position 
engaged with said gear; a catch member carried by said 
moving member and cooperating with said motion trans 
mitting member for holding the latter in an inactive 
position out of engagement with said gear; electro mag 
netic means cooperating with said catch member for 
moving the latter away from said motion transmitting 
member to release the latter to said spring means for 
movement to a position engaged with said gear, so that 
when said electro magnetic means is energized a drive 
will be transmitted from said sprocket wheel to said mov 
ing member; means cooperating with said moving mem 
ber to be actuated thereby for shifting an article on said 
platform to said conveyer means when said moving mem 
ber turns; and a stationary cam located in the path of 
turning movement of said motion transmitting member 
for moving the latter out of engagement with said gear 
after said moving member turns through a predetermined 
angle. 

15. In a material handling system, in combination, 
conveyer means movable along a predetermined path and 
including a sprocket chain which moves along said path; 
a platform, located adjacent said conveyer means for 
holding an article to be delivered to said conveyer means 
to be moved thereby; a sprocket wheel meshing with said 
chain to be driven by the latter; a gear fixed coaxially to 
said sprocket wheel for turning movement therewith; a 
moving member supported coaxially with said gear and 
sprocket wheel for free turning movement about the com 
mon axis of said gear, sprocket wheel, and moving mem 
ber; a motion transmitting element carried by said mov 
ing member for turning movement therewith and sup 
ported by said moving member for movement to and 
from a position engaged with said gear for transmitting 
turning movement of said gear to said moving member 
when said motion transmitting member is engaged with 
said gear; spring means cooperating with said motion 
transmitting member for urging the same to a position 
engaged with said gear; a catch member carried by said 
moving member and cooperating with said motion trans 
mitting member for holding the latter in an inactive 
position out of engagement with said gear; electro mag 
netic means cooperating with said catch member for 
moving the latter away from said motion transmitting 
member to release the latter to said spring means for 
movement to a position engaged with said gear, so that 
when said electromagnetic means is energized a drive will 
be transmitted from said sprocket wheel to said moving 
member; and means cooperating with said moving mem 
ber to be actuated thereby for shifting an article on said 
platform to said conveyer means when said moving 
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member turns, said means cooperating with said moving 
member including a lever supported adjacent said plat 
form for tilting movement and being moveable with 
respect to said platform toward said conveyer means for 
engaging an article on said platform and moving the 
same to said conveyer means, and a cable interconnecting 
said lever with said moving member to turn said lever 
toward said conveyer means when said moving member 
turns upon energizing of said electro magnetic means. 

16. In a material handling system, in combination, 
conveyer means movable along a predetermined path and 
including a plurality of carriages and a plurality of plates 
respectively carried by said carriages and each having a 
predetermined length in the direction of movement of 
said conveyer means, each plate having at its opposite 
ends a pair of Wedge-shaped portions, respectively; and 
a platform located beside said conveyer means to support 
an article for movement in a direction transverse to the 
direction of movement of said conveyer means onto one 
of said piates thereof, the wedge-shaped portions at the 
ends of each plate guiding an article during its movement 
onto the plate, said wedge-shaped portions having to 
gether a total length in the direction of movement of 
said conveyer means which is equal to at least one tenth 
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of the entire length of said plate in the direction of 25 
movement of said conveyer means. 

17. In a material handling system, in combination, 
conveyer means movable along a predetermined path for 
conveying articles along said path, said conveyer means 
including a sprocket chain which also moves along said 
path; a sprocket wheel cooperating with said sprocket 
chain to be turned thereby; means cooperating with said 
Sprocket wheel for moving an article onto said conveyer 
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means; and means cooperating with said chain for main 
taining the latter in engagement with said sprocket wheel. 

18. In a material handling system, in combination, 
conveyer means movable along a predetermined path 
for conveying articles along said path, said conveyer 
means including a sprocket chain which also moves along 
said path; a sprocket wheel cooperating with said sprocket 
chain to be turned thereby; means cooperating with said 
sprocket wheel for moving an article onto said conveyer 
means; means cooperating with said chain for maintain 
ing the latter in engagement with said sprocket wheel, 
said means which cooperates with said sprocket chain for 
maintaining the latter in engagement with said sprocket 
wheel being in the form of an elongated guide along 
which said sprocket chain moves and which prevents said 
chain from moving out of engagement with said sprocket 
wheel; and support means adjustably supporting said 
guide member so that the position of the latter with re 
spect to said chain may be adjusted. 
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