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[57] ABSTRACT 
An apparatus for advancing articles along a path of 
travel and for selectively positioning the articles at 
various positions along the path comprises a vertical 
guideway for guiding a stack of articles and a set of 
claws disposed around the guideway releasably engage 
with the articles to successively position them in an 
initial starting position. A collapsible linkage extends 
into engagement with the article while in the initial 
position and the linkage collapses to effect advance 
ment of the article to a working position. The linkage 
is alternately extended and collapsed by a reciproca 
tory motor. During the advancement of each article 
from the initial position to the working position, the 
article engages with the preceding article and pushes 
same to another position along the path of travel. A 
lifting device successively lifts the articles from the 
other position and raises them along another vertical 
guideway. A set of pawls disposed around this guide 
way releasably engage with the lifted articles to hold 
them in a ?nal terminal position. 

4Claims, 8 Drawing Figures 
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APPARATUS FOR ADVANCING AND 
POSITIONING ARTICLES 7 

The present invention relates generally to'an appar 
tus for advancingand positioning articles along a path 
of travel and more particularly,relates to such an appa 
ratus especially suitable for successively advancing 
boxes into a working position wherein the boxes may 
be charged with products manufactured .byautomated 
equipment. . _ . -~, .- l ;' ;, 

Conventionally, the products manufactured with 
press machines, automatic lathesizor other] automated 
equipement are usually received in-boxes and then 
manually removed from the boxes at,a. later time. Even 
in the case of an automatic discharge system, such a 
system usually employs a plurality 'ofisectoral boxes ar 
ranged on a turn table so that the :sectoral boxes are 
charged with products while the turn table rotates. 
Such a system is disadvantageous whenthe products 
are very numerous or so large that the'turn- table must 
be unusually heavy since special fast-acting or heavy 
duty drive systems must be used- Moreover, such sys 
tems are disadvantageous because .they occupy too 
much working area. * ' 

It is therefore a primary feature of the present inven 
tion to provide a products discharging apparatus com 
prising vertical positioning means for supporting a plu 
rality of boxes in a supporting position and for lowering 
the boxes on-by-one to an initial starting position, and 
a transverse positioning means for transversely advanc 
ing the boxes in a one-by-one manner'from the initial 
position to a working position wherein the hoses are 
charged with products. . 
A primary object of the present invention is to elimi 

nate the disadvantages mentioned above by providing 
an apparatus for automatically advancing and position 
ing a great number of products having a‘ larger dimen 
sion by weight than has been practicable with the prior 
art apparatuses. ' Y. I 

The above objects" as well as other objects and char 
acteristic features of the present invention will become 
apparent upon a reading of the-following description 
and claims when taken in conjunction‘ with the accom 
panying drawings. in which: '> r 1 ~ 

FIG. 1 is an elevational side view, partly in section, 
of one embodiment of the apparatus‘ of~'t'he"present in 
vention; ' * ' . 

FIG. 2 is a plan view of the apparatus of FIG. 1 with 
some parts removed for clarity; ~ 

FIG. 3 is a right side view of» the apparatus of FIG. 1; 
FIGS. 4(a), 4(band 4(a) areexplanatory views show 

ing the operation of the claws of the vertical positioning 
means A; -‘ ‘ 

FIG. 5 is an explanatory view ‘showing the operation 
of the claws of the retaining means'D; and 
FIG. 6 is a wiring schematic of an electric circuit for 

controlling the operation of the apparatus of the pres 
ent invention. ' ‘ ' ‘ t ' -' 

Now one embodiment of the-present invention will 
be described with reference to theidrawings. A frame 
assembly 2 is supported on'a bas‘etabl'e 8 and forms a 
guideway system for guiding a series-10f "receiving boxes 
1 along the frame assembly 2 to3'a‘plu'rality of different 
positions. As seen in FIG. 1, the boxes 1 are initially 'po 
s'itioned in the righthand guidewayan'd fall by gravity 
to an initial position 2a. Each receiving box 1 has a 
?ange 4 extending around its upper periphery and the 
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2 
?anges cooperate with a set of pawl means 3,25 to ef 
fect vertical positioning of the boxes in both the right 
hand and lefthand guideways. 

Vertical positioning means A is provided along the 
righthand guideway to vertically lower the boxes 1 in 
succession to initial position 2a. The vertical positoin 
ing means A comprises brackets 5, 5a mounted on the 
frame assembly and rods 6, 6a rotatably supported by 
the brackets 5, 5a. A pair of claws 3, 3 are affixed to 
each of the rods 6, 6a and each claw 3 is provided with 
an upper engaging pawl 3a and a lower engaging pawl 
31). Links 7, 7a are connected to the rods 6, 6a from the 
brackets 5, 5a and the links are respectively pivotally 
connected through levers 12, 12a to driving rod 11. A 
reciprocatory ?uid motor is connected to the rod 11 to 
drive same and the motor comprises an air cylinder 9 
mounted on the base table 8 and a ram 10 slidably 
mounted in the cylinder and connected at one end to 
the driving rod 11. 
When the air cylinder 9 is operated to move the ram 

10 upwards, the rods 6, 6a are angularly displaced due 
to'the coaction of the driving rods 11, levers 12, 12a 
and links 7, 7a to swing or pivot the claws 3 upwardly 
as shown by the arrow in FIG. 4(a). Then the upper en 
gaging pawls 3a disengage from the ?ange 4a of the re 
ceiving box 1a whereupon the box falls down a short 
distance by its own weight and the falling of the box is 
interrupted when the lower engaging pawls 3b engage 
the ?ange 4a as shown in FIG. 4(b). When the ram 10 
retracts into the cylinder 9, the claws 3 swing down 
wardly so that the engaging pawls 3b disengage from 
the ?ange 4a. The receiving box la is no longer sup 
ported by the'vertical positioning means A and falls 
down into position 2b and the flange 4b of the receiving 
box 1b above the box 1a falls into engagement with the 
upper engaging pawls 3a. Therefore, the next succes 
sive receiving box lb becomes supported by the verti 
cal positioning means A as shown in FIG. 4(c). 
A transverse positioning means B coacts with the 

boxes which are moved into position 2b and effects suc 
cessive movement of the boxes along a horizontal 
guideway. The transverse positioning means B com 
prises a collapsible and extendable linkage, shown as 
lazy-tongs 13 mounted on the base table 8. The left end 
portion of the linkage 13 is ?xed, while the right end 
portion of the linkage has pins 14, 14 which are engage 
able with the right side of each receiving box 1. The . 
linkage 13 is actuated by a reciprocatory ?uid motor 
comprising a ram 16 of an air cylinder 15. A rod 17 in 
terconnects the ram 16 and the linkage 13 to extend 
and retract the linkage in response to operation of the 
air cylinder 15. 

In this manner, when the air cylinder 15 is operated 
to advance the ram 16 to the left, the linkage 13 en 
gages the box 1 by means of the pins 14, 14 and the 
linkage contracts to the position 13’ to move the pins 
to positions 14', 14’ as shown by chain lines in FIG. 2. 
Accordingly, the receiving box 1 is transferred to a 
products feeding position 2c. When the ram 16 retracts 
into the cylinder the linkage 13 is restored to its origi 
nal position. 
At the time of the return motion of the linkage, there 

is no receiving box 1 in the position 2b and the next re 
ceiving box is still retained in the position 2a. The pins 
14, 14 can therefore return to their original positions, 
without interruption. After pins 14, 14 return to their 
original positions, the cylinder 9 is again operated to 
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advance the receiving box 1 in the position 2a down to 
the position 2b in the same manner described above. 
A lid 18 is mounted above the products feeding posi 

tion 2c and the open end of a feed pipe 19 for feeding 
products from a press machine (not shown in the draw 
ings) is ?tted into a hole in the lid 18. The receiving box 
which is in the position 20 is then charged with prod 
ucts through the feed pipe 19. 
When the receiving box 1 has been filled with prod 

ucts, the cylinder 15 is operated to contract the linkage 
13. As a result the receivng box in the position 2b and 
thereby the receiving box in the products feeding posi 
tion 20 are transferred one space to the left, and the re 
ceiving box ?lled with products reaches the discharge 
position 2d at the base of the lefthand guideway. 
The charged receiving box transferred to the dis 

charge position 2d is then lifted by elevating means C 
which comprises a lift 22 connected to a ram 21 of a 
cylinder 20. The receiving box 1 ?lled with products is 
automatically placed on the lift 22 when the box is 
moved to position 2d. When the cylinder 20 is oper 
ated to extend the ram 21, the lift 22 rises with the re 
ceiving box supported thereon. 
The receiving box 1 is lifted to a position 22 and is 

temporarily retained in the position by a retaining 
means D. The retaining means D comprises brackets 
23, 23a mounted to the frame assembly 2 and a pair of 
rods 24, 24a are pivotally supported by the brackets 23, 
23a and a set of pawls 25 are mounted on the rods 24, 
24a. A set of retaining pawls 26, 26a are also mounted 
on the rods 24, 24a. The ends of the pawls 26, 26a abut 
against the frame assembly 2 and the ends of flat 
springs 27, 2711 respectively bias the pawls 26, 26a as 
shown in FIG. 5. The other ends of the springs 27, 27a 
are affixed to the frame assembly 2. 
Referring now to FIG. 5, when a receiving box 10 is 

raised by the action of the cylinder 20 as mentioned 
above, the pawls 25 engage with the ?ange 4c’ of the 
receiving box 10 and the pawls are pivoted clockwise 
by the ?ange as the flange as the box is raised. The re 
taining pawl 26, 26a also pivot clockwise against the 
springs 27, 27a. When the ?ange 4c’ has passed the 
pawls 25, the retaining pawls 26, 26a are pushed by the 
springs 27, 27a in a counterclockwise direction till they 
are stopped by the frame assembly 2 and the pawls 25 
also pivot counterclockwise and move up under the 
?ange 40'. Then when the ram 21 retracts to bring the 
lift 22 down, the receiving box 10 is held by the pawls 
25 at the elevated position 22. 
By the above-mentioned operation, the receiving box 

1 is transferred from the initial position 2a to the ?nal 
elevated position 22. The box may then be taken out 
manually from the position 2e or may be removed auto 
matically by means of a belt conveyor or the like. 

' One embodiment of an electric circuit for controlling 
the actuation of the apparatus will now be described 
with reference to FIG. 6. A pair of power source termi 
nals 32, 33 are connected to an electrical power source 
and a push button 34 is pushed to close the circuit 
whereupon a pilot lamp 35 is lighted to indicate that 
the circuit is ready for operation. At the starting time, 
the receiving box 1 which has been introduced from the 
upper part of the righthand guideway is supported at 
the initial position 2a by the vertical positioning means 
A. A manual switch 36 is then closed to light an indicat 
ing lamp 37 to indicate that a box is in the initial posi 
tion 2a. Then a switch 38 for controlling the vertical 
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4 
positioning means A is closed to flow current through 
a solenoid 39. 
The solenoid 39 controls the supplying and exhaust 

ing of motive ?uid to the cylinders 9, 20. When the cyl~ 
inders 9, 20 commence operating, there is no receiving 
box in the discharge position 2d so that the lift 22 ini 
tially moves up and down without lifting a box. The op 
eration of the cylinder 9 pivots the pawl 3, 3a so that 
the receiving box 1 drops from the initial position 2a to 
the position 2b and then a switch 28 is closed. When a 
switch 38 is opened and a switch 40 is closed. current 
?ows through a solenoid 41 which controls the applica~ 
tion of motive ?uid to the cylinder 15. The cylinder 15 
then operates to contract the linkage l3 and transfer 
the receiving box to the products feeding position 2c. 
Then the switch 40 is again opened and the swithc 38 
is closed and the next receiving box is transferred to the 
position 2b and the switch 28 is closed. 
Then, as the switch 30 together with manual switch 

36 are opened and an automatic switch 42 is closed an 
indicating lamp 43 is lighted. Subsequently the prod 
ucts formed by a press machine (not shown) are intro 
duced through the feed pipe 19 into the receiving box 
which is in the products feeding position 2c. A counter 
(not shown) may be employed for counting the prod 
ucts and generating an output signal when a predeter 
mined number of products has been counted and this 
output signal can then be used to close a switch 44. 
When the receiving box 1 reaches the position 2b, the 
switch 28 is closed as mentioned above, and a switch 
30a for affirming that a receiving box has reached the 
discharge position 211 is closed. 

Further, a switch 45a controlled by a timer (not 
shown) is normally closed and opens after current has 
?owed for a period of time set by the timer, but then 
immediately closes. In this manner, the current from 
the power source passes through switches 30a, 44, 28 
to actuate a relay 46, when then closes switches 46a 
and 46b. The switch 46a permits the self-sustaining op 
eration of the relay 46 while the switch 46b is closed to 
pass current to the solenoid 41. Therefore, the cylinder 
15 is operated to transfer the two receiving boxes lo. 
cated at the positions 2b and 20 to the left. 
When the leading receiving box 1 arrives at the dis 

charge position 2d, the switch 30a is opened and the 
other switch 30b is closed. As the switch 30a opens, the 
self-sustaining switch 46a opens and the relay 46 be 
comes deenergized whereupon the switch 46b opens so 
that no current ?ows through the solenoid 41. When 
the linkage l3 retracts, the switch 29 for detecting the 
retraction of the transverse positioning means B is 
closed. A switch 31 for detecting the lifting of the re 
ceiving box 1 is normally closed. The switch 45b is con 
trolled like the switch 45a by the timer and is normally 
closed, and thus when current flows continuously for a 
predetermined period, the switch 45b is opened but im 
mediately and automatically returns to the closed state. 
The power source current passed through switches 

30b, 29, 31 to energize the relay 47 which operates to 
close the switches 47a, 47b. The switch 47a permits the 
self-sustaining operation of the relay 47. When the 
switch 47b closes, the power source current ?ows 
through the solenoid 39 to actuate the cylinders 9, 20. 
ln-this case, since a receiving box 1 ?lled with products 
is located also at the discharge position 2d, the cylinder 
9 operates to transfer a receiving box to the position 2b 
while the cylinder 20 operates to lift a receiving box in 
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the discharge position 2d to the ?nal elevated position 
2e and the box is retained in the position 2e by the re 
taining means D. When the receiving box arrives at the 
?nal position 22, the switch 31 is opened to interrupt 
the energization of the relay 47, and then switches 47a 
and 47b are opened so that current does not ?ow 
through the solenoid 39. 
When the next receiving box 1 which is located in 

feeding position 20 is ?lled with a predetermined num 
ber of products, the switch 44 is closed and the afore 
mentioned cycle of operation is repeated whereby the 
receiving boxes are successively charged with products 
and transferred to a ?nal position wherein they may be 
removed, from the apparatus. 

If trouble is encountered during the operation of the 
apparatus such that the switch 45a or 45b ?ows current 
longer than a predetermined time period (normally 5-6 
seconds) as determined by the timer, the timer will op 
erate to open the switch 45aand close the switch 450. 
Switches 45a and 45b are once opened and then auto 
matically closed, but this interim opening stops the ac 
tion of the relay 46 or 47 so that switches 46a, 46b or 
47a, 47b are opened to interrupt the action of the cor 
responding cylinder. When the switch 450 closes, a 
warning lamp 48 lights to indicate this malfunctioning 
of the apparatus. 
A switch which is operated by a timer may be used 

in place of the switch 44 operated by a counter. In such 
a case, when the predetermined time period set by the 
timer elapses, the switch is closed and during this preset 
time period, the products are received in the receiving 
box. 
As described hereinbefore, according to the present 

invention, a series of receiving boxes are successively 
charged with products and then successively shifted to 
another location. Moreover, receiving boxes having a 
special shape are not necessary in practicing the pres 
ent invention and instead, the usual square receiving 
boxes may be employed. In addition, a counter permits 
one receiving box to admit only a predetermined num 
ber of products, and a timer prevents the transverse po 
sitioning means from continuing to work for an abnor 
mally long period. Furthermore, when a vertical posi 
tioning means is employed, a large number of receiving 
boxes may be piled together to minimize the working 
spacev 

1 claim: 
1. Apparatus for advancing articles along a path and 

selectively positioning the articles at various positions 
along the path comprising: 

first means receptive of a plurality of articles during 
use of the apparatus for successively positioning 
the articles in an initial starting position, said ?rst 
means comprising means de?ning a vertical guide 
way aligned with said initial starting position and 
receiving therein during use of the apparatus a ver 
tical stack of articles for guiding the articles verti 
cally downward, a set of claws disposed around the 
periphery of said guideway and jointly engageable 
with an article in said guideway to support said arti 
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6 
cle as well as all the remaining articles stacked 
thereupon, means mounting said sete of claws for 
pivotal movement together in synchronism to dis 
engage from said article and engage the article 
stacked thereon thereby allowing the disengaged 
article to drop along said guidway into said initial 
starting position, and means for effecting synchro 
nous pivotal movement of said set of claws; 

second means coacting with said ?rst means for suc 
cessively advancing the articles one-by-one from 
said initial starting position along a path to a work 
ing position and then after a given time delay suc 
cessively advancing the articles one-by-one from 
said working position along the path to another po 
sition, said second means comprising extendable 
and collapsible engaging means for releasably en 
gaging with an article located in said initial posi 
tion, means mounting said engaging means for 
movement along said path from said initial starting 
position to said working position, and actuating 
means for intermittently extending and collapsing 
said engaging means to effect successive advance 
ment of the articles from said initial starting posi 
tion to said working position and to push each arti 
cle located in said working position into said other 
position by a succedding article being advanced 
into said working position; and 

third means for successively advancing the articles 
from said other position to a ?nal position. 

2. Apparatus according to claim 1; wherein said en 
gaging means comprises lazy-tong linkage means exten 
sible to an open position for engaging with an article in 
said initial position and collapsible to a closed position 
for positioning the engaged article in said working posi 
tion, and wherein said actuating means comprises 
means for alternately extending and collapsing said 
linkage means to effect successive advancement of arti 
cles and preparation for renewed advancement of arti 
cles. 

3. Apparatus according to claim 2; wherein said actu 
ating means comprises a fluid reciprocatory motor con 
nected to said linkage means to alternately extend and 
collapse said linkage means in response to the recipro 
cal output motion of said motor. 

4. Apparatus according to claim 1; wherein said third 
means comprises means de?ning another vertical 
guideway aligned with said other position and receptive 
of the articles advanced to said other position for guid 
ing the articles vertically upward, a set of pawls dis 
posed around the periphery of said other vertical guide 
way and jointly engageable with an article disposed in 
said other vertical guideway to support said article in 
said ?nal position, means mounting said set of pawls for 
pivotal movement together in synchronism to engage 
with an article in said other vertical guideway to 
thereby support said article in said ?nal position, and 
lift means for successively lifting the articles advanced 
to said other position along said other vertical guide 
way to said ?nal position, 

* >|< * * * 


