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57 ABSTRACT 

An automatic transfer apparatus for loading and un 
loading a push car into and from an elevator is pro 
vided. It includes a guide member, a carriage mounted 
in the guide member, a conveyor for moving the car 
riage toward the push car, and another conveyor for 
pulling the push car into and out of the elevator. Firstly 
the carriage moves toward the push car, pulls it to 
mount it just on itself, and moves back to its original 
position to carry it onto the elevator. 

3 Claims, 8 Drawing Figures 
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1. 

AUTOMATIC TRANSFER APPARATUS FOR 
ELEVATORS 

BACKGROUND OF THE INVENTION 

The present invention relates to an automatic transfer 
apparatus for loading and unloading a push car into and 
from an elevator. 
For conveying a push car from one story of a build 

ing to another, it has been a common practice to load an 
elevator with a push car and unload it by hand. Ineffi 
ciency is caused and hard labor is attendant upon this 
work. Furthermore, the work is attended with danger. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
automatic transfer apparatus which makes automatic 
the work of horizontally loading an elevator with a 
push car and unloading it. 

In accordance with the present invention, there is 
provided an automatic transfer apparatus for loading 
and unloading a push car into and out an elevator, com 
prising: a guide means fixedly mounted on the floor of 
the elevator; a carriage mounted in the guide means so 
as to be movable while guided by the guide means; a 
first conveyor means provided in the guide means for 
moving the carriage along the guide means; a drive 
means for driving the first conveyor means; a second 
conveyor means provided on the carriage and having 
an endless travelling member for conveying a push car 
into and out of the elevator; a drive means for driving 
the second conveyor means; and a plurality of pairs of 
pins secured to the endless travelling member and 
adapted to engage pins provided on the push car. 
With the above-described object in view and as will 

become apparent from the following detailed descrip 
tion, the present invention will be more clearly under 
stood in connection with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a vertical sectional front view of an auto 

matic transfer apparatus in accordance with the present 
invention; 
FIG. 2 is a horizontal sectional view thereof; 
FIG. 3 is a vertical sectional side view thereof; 
FIG. 4 is an enlarged horizontal sectional view of a 

pair of pins provided on an endless chain; and 
FIGS. 5 to 8 are front views illustrating the operation 

of the transfer apparatus. 
DETAILED DESCRIPTION OF THE 

INVENTION 

Referring now to the drawings, an elevator 1 has a 
guide member 2 fixedly mounted thereon. A carriage 3 
mounted in the guide member 2 is adapted to move in a 
horizontal direction along side walls of the guide mem 
ber 2. 

Both ends of a chain 4 extending in the direction in 
which the carriage 3 moves are secured to both ends of 
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the guide member 2. The chain 4 passes around a pair of 60 
idler rollers 6 and engages with a sprocket wheel 5 
provided in the mid portion of the carriage 3. The car 
riage moves in either direction by a predetermined 
stroke when a motor M1 (FIGS. 1 and 2) for driving the 
sprocket wheel 5 is energized. 
The travel of the carriage 3, which can be set by 

controlling the motor M1 by means of limit switches, 
ranges from the position where the full length of the 
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carriage 3 is disposed in the guide member 2 (FIG. 5) to 
the position where one of the idler rollers 6 reaches one 
end of the chain 4 so that nearly half the length of the 
carriage 3 projects from one end of the guide member 2 
(FIG. 6). 
A pair of endless chains 8 are disposed along both 

sides of the carriage 3. Each of the endless chains 8 
engages with a pair of sprocket wheels 7 provided at 
both ends of the carriage 3. One of the sprocket wheels 
7 is driven by a motor M2 so as to cause the endless 
chain 8 to travel in either direction. 
Two pairs of pins are secured to each endless chain 8, 

each pair being made up of a pin 9 and a pin 10. The pins 
on one endless chain 8 are arranged in alignment with 
the pins on the other endless chain 8. 

Referring now to FIGS. 3 and 4, holders 11 are se 
cured to each endless chain 8. The pins 9 and 10 are 
mounted on the holders 11 so as to pivot around shafts 
12 and horizontally project transversely of the endless 
chains 8. Each shaft 12 extends through a cam 13 which 
forms an integral part of the pin 9 or 10 as shown in 
FIG. 4. The arrangement of the cam 13 on the holder 11 
allows the pivotal movement of each pin from a first 
position where the pin extends normal to the direction 
of travel of the endless chain 8 to a second position in 
which the pin tilts toward the other pin. By the provi 
sion of a spring 14 positioned about the shaft 12, each 
pin is urged toward the first position. 
A suitable space is left between the pins 9 and 10 in 

the direction of travel of the endless chain 8. As shown 
in FIG. 1, the space between two pairs of pins is suffi 
ciently large that two pairs of pins will be disposed at 
both ends of the upper run of the endless chain 8. 

Referring now again to FIGS. 5 to 8, a push car 15 to 
be carried by the transfer apparatus according to the 
present invention is adapted to straddle over the trans 
fer apparatus. Wheels 16 are provided at the four cor 
ners of the under surface of the push car 15. A pair of 
downward pins 17 are secured to both sides of the front 
part of its under surface, and another pair of downward 
pins 17 are secured to its rear part. Either pair of down 
ward pins 17 are adapted to be engaged between the 
pins 9 and 10. 
The endless chains 8 are shielded with a cover 18 on 

the carriage 3 with only the pins 9 and 10 projecting 
transversely from both sides. 

In operation, when the elevator 1 is to ascend or 
descend, the full length of the carriage 3 is disposed in 
the guide member 2 as shown in FIG. 5. 
For conveying the push car 15 from one story of a 

building to another, it is brought to a standby position 
near the elevator on a floor 19 as shown in FIG. 5. 
When the motor M is started, the carriage 3 moves 

toward the push car 15 as shown in FIG. 6 to such a 
position that its leading end is under the push car 15. 
Then the motor M1 stops. 
When the motor M2 is started thereafter, the endless 

chains 8 and hence the pins 9 and 10 run in a clockwise 
direction in FIG. 6. During this running, a pair of pins 
17 secured to the under surface of the push car 15 get 
caught between the first two pairs of pins 9 and 10, so 
that the push car will be pulled toward the elevator. 

In FIG. 4, the pin 9 disposed in front in relation to the 
travel direction of the endless chain 8 is adapted to be 
pivotable backwardly. Consequently, when the pin 9 
strikes against the pin 17, the former lets the latter go 
past. On the contrary, the pin 10 disposed to the rear 



4,690,611 
3. 

cannot pivot backwardly but catches the pin 17 so as to 
draw the push car 15 toward the elevator 1. 
The motor M2 is deenergized when two pairs of pins 

9 and 10 come to the ends of the upper run of each 
endless chain 8 as shown in FIG.1. Then the motor M1 
is restarted in the reverse direction so as to restore the 
carriage 3 to its original position on the guide member 2, 
carrying the push car 15. Then the motor Mi stops. 
Now the push car 15 is in position on the elevator 1 as 

shown in FIG. 7, and is ready to be conveyed to another 
story of the building. When the push car 15 is in this 
condition, two pairs of the pins 17 secured to the front 
and the rear parts of the under surface of the push car 15 
are engaged between the pins 9 and 10. 
The motors M1 and M2 are controlled in like manner 

when the push car 15 is delivered off of the elevator 1 to 
a floor 19. The push car 15 moves together with the 
carriage 3 as shown in FIG. 8, and is pushed out of the 
elevator 1 to such a position that the pins 17 secured to 
the rear part of the under surface of the push car 15 get 
clear of the pins 9, 10. Then, in preparation for the next 
operation, the carriage 3 is restored to its original posi 
tion on the guide member 2 by restarting the motor M 
in the reverse direction. 
Thus the transfer apparatus according to the present 

invention serves to improve efficiency by making auto 
matic the work of horizontally loading the elevator 1 
with a push car and unloading it from the elevator. The 
present invention has another advantage that a push car 
can be moved on and off the elevator in either direction. 
What is claimed is: 
1. An automatic transfer apparatus for loading and 

unloading a push car into and out of an elevator, com 
prising: 

a guide means fixedly mounted on the floor of the 
elevator; 

a carriage mounted in said guide means so as to be 
movable in a direction on and off the elevator 
while being guided by said guide means; 

a first conveyor means in said guide means and con 
nected to said carriage for reciprocally moving 
said carriage along said guide means; 

a first drive means connected to said first conveyor 
means; f:f 

a second conveyor means on said carriage and having 
an endless travelling member for conveying a push 
car into and out of the elevator; 
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4 
a second drive means connected to said second con 
veyor means for driving said second conveyor 
means; and 

a plurality of pairs of pins secured to said endless 
travelling member, the pins in each pair being 
spaced in the direction of movement of said endless 
travelling member and each pin being pivotable 
only from a first position in which the pin projects 
transversely of the direction of travel of said end 
less travelling member to a second position in 
which the pin is out of said projected position and 
being pivotable back to said first position, the piv 
otal movement of the pins in each pair which is in 
the direction from the first to the second position 
being pivotal movement toward the other pin of 
the pair, 

whereby when the carriage member is in a position 
where it has been moved off the elevator by said 
first conveyor means, and said endless travelling 
member is driven to move the endless travelling 
member toward the elevator, the forward pin in 
each pair will be pivoted so as to pass a projection 
on the push car to be loaded and the rear pin in 
each pair will engage the projection to move the 
push car onto the elevator, and the rear pin in each 
pair will similarly engage the projection on the 
push car to move the car off the elevator when the 
endless travelling member is driven after the car 
riage has been moved off the elevator preparatory 
to unloading the push car from the elevator. 

2. An automatic transfer apparatus as claimed in 
claim 1 in which said endless travelling member is inde 
pendent of said first conveyor and said second drive 
means is independent of said first drive means. 

3. An automatic transfer apparatus as claimed in 
claim 1 in which the pins in each pair are spaced from 
each other sufficiently that when one of the pins is 
pivoted toward the other, there is further space be 
tween them for accommodating the projection on the 
push car, and said pins each have means for automati 
cally pivoting the pins from the second to the first posi 
tions, whereby when a forward pin is pivoted to pass 
the projection on the push car, the projection will be 
engaged between the pins of a pair when the forward 
pin has been moved so that the end is free of the projec 
tion and the forward pin is returned to its first position. 
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