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CHAIR ELEVATOR TYPE PRODUCT RACK OF VBBDING JIACBIHB 

BACIGRPUNQ OF THE INVEHTION 

1. Field of the Invention 

The present invention relates to a chain elevator type 

product rack of a vending machine / and more particularly, to an 

s assembling structure of a rack poaition sensing switch that is 

incorporated in the product rack. 

2. Description of the Related Art 

One exmnple cf the aforementioned chain elevator type 

product rack is disclosed in Unexamined Japanese Utility Model 

10 Publication No. Sho. 55-103775 and the like. That is, such 

product rack is characterized as supporting a plurality of 

product carrying rack plates in suspension so as to be 

scattered around the circumference of a transfer chain that is 

installed between upper and lower sprockets, binding and 

15 holding each rack plate in a horizontal position so as to 

extend alonq a position controlling guide frame that is laid 

ahead of the transfer chain along a descending passage of the 

rack plate, and dropping and deliverinq a product by reversing 

the rack plate in the vicinity of a lower turning point of the 

20 transfer chain while driving the transfer chain based on a 

sales command. '· 

Then, a conventional structure of the chain elevator 

type product rack is shown in Fi9. B. In Fig. 8, reference 

numeral 1 denotes a rack case with the bottom thereof opened. 
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Incorporated into the case 1 area an endless transfer chain 4 

that ia installed between a pair of ~pper and lower sprockets 

2, 3; rack plates S that are osillatably supported in 

suspension while scattered around the circumference of the 

s transfer chain 4 and cantilevered: a rack plate position 

controlling quide frame 6 that is laid between the transfer 

chain 4 and the rear edqe of each rack plate 5 alonq a rack 

plate 5 descending passage, the quide frame 6 serving also as 

a support member for the chain mechanism; a vend motor 7 that 

10 is coupled to the sprocket 2~ a stop position setting switch 

(microswitch) 8 that sen&es the arrival of a rack: plate 5 

descending from above at a next sales standby position (stop 

position) and stops the rack plate 5 at &uch position; and the 

like. Products 9 are placed on the rack plates 5 on a sinqle 

1.5 product basis/ the rack plates being held in a horizontal 

position along the descending passage. 

Further, each rack plate 5 has hook portions on the 

front ends of a support arm Sa that projects in an obliquely 

backward direction from the middle part of the rear edqe 

20 thereof. These hook portions are hooked round coupling pins 

that project from a chain seqment of the transfer chain 4 in 

both left and right directions, so that the rack plate is 

supported in suspension. On the other hand, the stop position 

setting switch's is disposed on the back side of the guide 

25 frame 6. The front end of a lever type actuator Bo of the 

switch 8 is projected toward the rear edqe of the rack plate 5 
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along the rack plate descending passage through an openinq 

fonned in the guide frame 6. 

When the vend motor 7 is activated based on a aales 

command to thereby drive the transfer chain 4 with the chain 

5 elevator type product rack being constructed as described 

above, the rack plate 5 carrying the product 9 descends from 
I. 

the standby position together with the transfer chain 4, When 

the lowermost rack plate S 9ets out of the guide frame 6 while 

approaching the chain turning point of the sprocket 3, the 

10 product 9 is dropped and delivered with the position of the 

rack plate reversed. At the same time, when the rack plate 

immediately above the rack plate that has just delivered the 

product deacends to a predetermined sales standby position, the 

rear edqe of such descending rack plate 5 pushes the actuator 

1s Ba of the stop position setting switch 8 that projects into the 

transfer pass1!uJe' to thereby operate the switch 8, and this 

switchinq operation siqnal causes the vend motor 7 to stop. 

By the way, the aforementioned stop position setting 

switch may, in some cases, operate erroneously in the following 

20 manner so as to affect sales operation control. 

When a rack plate 5 stays stopped at the sales standby 

position, the stop position setting switch 8 is kept turned on 

with the actuator Ba. pushed into the rear edqe of the rack 

pl~te 5. Here, when the rack plate 5 starts descending for a 

25 next sales operation, the rack plate S moves away from the 

actuator Ba, so that the switch 8 is reversely operated once. 
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When a highor :rack plate S thereafter descends to push the 

actuator Ba, the switch a turns on aqain, so that this 

switching operation siqnal causes the vend motor 7 to stop. 

Therefore, if a product 9 placed on a rack plate 5 ia 

s relatively small in size and when such product ~ is placed in 

the middle of the rack plate 5 as indicated by the solid line 

in Fig. e, such product 9 will not directly interfere with the 

actuator ea of the switch B. However, if a product 9L that is 

large-sized and heavy is placed on a rack plate 5 ao as to 

10 nearly touch the plate surface of the guide frame 6 on the back 

as indicated by the chain line in Fig. 8, the product 9L comes 

in contact with the actuator Ba of the switch 8 to thereby push 

the actuator Ba during the descending operation thereof before 

a next rack plate 5 arrives, and this may sometimes operate the 

15 

20 

switch 8 reversely. As a result, the control section 

erroneously judges the arrival of the next rack plate S at the 

sales standby position and erroneously stops the vend motor 1 

before the product 9L ia delivered. Hence, vend trouble 

occurs. 

SUMMARY OF THE INYENTION 

The present invention has been made in view of the 

aforementioned circumstances, and therefore an object of the 

present invention is therefore to overcome the aforementioned 

problems and to provide a ehain elevator type product rack of 

2s a vending machine that can reliably prevent vend trouble from 

- 4 -



[ RECEIVED eq1z3 15:93 1997 AT 533H69q 
97-04T23:D3:45PM:NGB PATENT DEPT 

PAGE 7 (PRINTED PAGE 7) l 
DREW & NAPIER :81355613956 

occurrinq by avoiding unnecessary interference of a product 

placed on a rack plate with a rack plate stop position setting 

switch. 

Another object of the present invention is to provide 

s an assemblinq structure of a step position setting switch that 

is incorporated in the product rack. 

To achieve the above objects, the present invention is 

characterized in that a rack plate stop position settin9 device 

assembled by connecting a stop position setting switch and an 

10 actuator mechan:j.sm of the switch is arranged behind a guide 

frame so as to be set back from a rack plate descending 

passa.qe, and hook portions of a rack plate coupled to a 

transfer chain push the actuator mechanism, so that the stop 

position settinq switch is operated at the time the rack plate 

15 descends . 

Further, the present invention is characterized as 

constructinq the rack plate etop position setting device in the 

following specifie modes. 

(1) The rack plate stop position settinq device is formed 

20 . as an assembled· :body assembling the stop position setting 

switch, the actuator mechanism, and a mountinq base. The 

actuator mechanism is formed by combining an operating cam 

coming in contact with a pushbutton of the switch, a shaft 

heinq mounted on one end of the operating cam, levers 

2s projeotin9 from the shaft toward the descending pasaage of the 

hook portions of the rack plate, and a return spring. The 
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mountinq base has the actuator mechanism· and the stop position 

aattinq •witch assembled thereinto. The mounting baee ia 

mounted onto the quide frame so as to be set to the sales 

standby position· of the rack plate. 

(2) Retaining catches are formed on the mounting base, and 

the mounting base is retained and fixed to the guide frame with 

the retaininq catches engaged with retaining holes formed in 

the quide frame. 

(3) The mounting base is a molded product made of resin, 

io and riblike chain guides for regulating the twisting of the 

chain are arranged so as to project toward the transfer chain 

from a wall surface of the mounting base. 

In the '"*:forementioned construction, the assembled body 

of the stop position setting device is disposed behind the 

1' guide frame, and the front ends of the levers of the switch 

actuator mechanism incorporated in the mounting base of the 

assembled body in no way project into the rack plate descendinq 

paaeaqe. Therefore, a product placad on a rack plate is not 

likely to interfere with the switch actuator mechanism At the 

20 time the rack plate descends. When a rack plate reaches the 

predetermined sales standby position while descendinq from 

above in associatlon with a sales operation, the hook portions 

of the rack plat·e :coupled to the transfer chain pu11h the levers 

of the actuator mechanism, thereby causing the operating cam 

25 that follows the levers of the actuator mechanism to reversely 

operate the stop position setting switch. Hence, vend trouble 
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caused by interference of a product placed on a rack plate with 

the switch actuator can be avoided reliably. 

Further, the actuator mechanism ia incorporated into 

the mounting base together with the stop position settinq 

s switch, and the mounting base is mounted onto the quide frame 

with the retaining catches retained in the retaininq holes. As 

a result of this construction, the switch assembly can be 

removably mounted onto the product rack with ease \IJ'ithout 

having to go through the cumbersome screwing operation. 

10 Still further, the front ends of the riblike ehain 

guides disposed on the · mounting base project toward the 

transfer chain so as to substantially touch the roller and 

coupling pins of a chain seqment from the back. Therefore, the 

transfer chain passing through the rack plate stop position 

15 setting devict{':tlill be in no way twisted while quided by the 

chain guides. As a result, interference between the levers of 

the switch actuator mechanism and the transfer chain due to the 

coupling pins thereof beinq inclined, and hence such vend 

trouble as causing the stop position setting switch to 

20 erroneously operate due to such interference can be 

25 

prevented. 

The above and other objects and features of tha present 

invention will be more apparent from the following description 

taken in conjunction with the accompanying drawinqs. 

BRIEF DESCRIPTIQN OF THE DBAWINGS 
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Fig. 1 is a diaqram showing a peripheral co·ntiguration 

of a rack plate atop poeition setting device th5t is 

incorporated in a chain elevator type product rack 

corraspondinq to Embodiment 1 of the present invention~ 

Fiq. 2 is a plan view of the rack plate stop position 

setting device shown in Fiq. l; 
.: I 

Fig. 3 is a diagram illustrative of a principle 

according to which the rack plate atop position settinq device 

shown in Fig. 1 is operated; 

Figs. 4A and 4B are a side view and a plan view showinq 

an tuHembly of the rack plate stop position setting device 

shown in Fiq. 1 and the structure for mounting the rack plate 

stop position setting device to a guide frame, respectively1 

Fiq. 5 is a diaqram illustrative of an occurrence of 

15 vend trouble with the construction shown in Figs. 4A and 4B: 

Fig. 6: ·is a plan view of a rack plate stop position 

setting device; · c6rresponding to Embodiment 2 of the present 

invention; 

Figs. 7A, 7B, 7C, 70 and 7E are a back view, a side 

20 view, a f~ont view, an end view, and a sectional view showing 

a specific construction of the rack plate stop position setting 

device shown in Fig. 6, respectivelyJ and 

Fiq. e is a diaqram showing a general construction of 

a conventional chain elevator type product rack from which the 

ZS embodiments of the present invention are developed. 
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QETAILEQ QESCRIPTION OF THE PREFEBREP EMSOPI.MENTS 

Embodiments of the present invention will now be 

described with reference to the drawin9s. It may be noted that 

in the drawinqs showing the embodiments, the same parts and 

s components as those in Fiq. 8 are denoted as the same reference 

nwnerals, and the descriptions thereof will be omitted. 

(Embodiment l] 

In Figs. 1 and 2, a transfer chain 4 laid along a rack 

plate S descendinq paseaqe ie inatalled so that the transfer 

10 chain 4 can move around through a recessed portion 6a formed in 

a guide frame 6. The recessed portion 6a has a square c-shaped 

cross section. A rack plate 5 is supported in suspension with 

latchlike hook portions Sb hooked round coupling pins 4a. The 

hook portions Sb are formed on the front ends of a bifurcated 

lS support arm Sa that projects from the rear edge of the rack 

plate 5. The coupling pins 4a project from a segment of the 

transfer chain 4 in both left and right directions. It may be 

noted that reference numerals 6b, 6c denote steady rest 

requlatinq guid~s· for the transfer chain 4. These quides are 

20 disposed on the guide frame 6. 

On the other hand, on the back side of the quide frame 

6 in which the rack plate S descending passage is defined is a 

rack plate stop position setting device 12. The rack plate 

stop position setting device 12, which is foi:med by 

2S incorporatinq a rack plate S stop poa~tion setting switch 8 and 

an actuator mechanism 10 of the switch 8 into a mountinq base 
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11, ia attached to the guide frame 6 so as to embrace the 

recessed portion 6a of the guide frame 6 from outside while set 

to a sales standby position of the rack plate S. The mounting 

base 11 is a molded product made of resin and has a square C­

shaped cross section. 

Here, as shown in Fiqs. 3 and 4, the actuator mechanism 

lD includes: an operatinq cam lOa that comes in contact with a 

pushbutton 8b of the stop position setting switch 8 that is 

constructed of a microswitch; a shaft lOb that is journaled to 

10 the mounting base 11 with one end thereof coupled to the 

operating cam 'lOa; projecting levers lOc that project toward 

the descending moving passage of the hook portions Sb of the 

rack plate S from the circumferential surface of the shaft lOb; 

and a return spring (spiral spring) lOd that bridges between 

1s the operating cam lOa and the mountinq base 11. The actuator 

mechanism 10 is incorporated into the mounting base 11 while 

combined with the stop position aettinq switch 8. Further, as 

shown in Fiqs. 4A and 48, retaininq catches lla are formed at 

upper and lower positions on the inner wall surface of the 

20 · mounting base 11. The retaining catches 1 la are retained and 

fixed at predetermined positions of the guide frame 6 while 

titted into retaininq holes 6d in the direction indicated by 

the arrow, the retaining holes 6d formed in the side walls of 

the recessed portion 6a of the guide frame 6. 

2S When the rack plate 5 has not reached a predetermined 

sales standby position with the chain elevator type product 
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rack being constructed as described above, the pressure of the 

return spring lOd ineorporated in the actuator mechanism 10 

pushes the pushbutton Bb of the stop position setting switch 8 

to keep the switch 8 turned off, · When the rack plate S 

deacends from· above and reaches the sales standby position, the 

hook portions Sb on the front ends of the 11upport arm Sa of the 

rack plate 5 hooked round the coupling pins 4a of the transfer 

chain 4 come in contact with the levers lOc of the actuator 

mechanism 10 to push the levers lOc downward. As a result, the 

10 operating cam lOa rotates clockwise through the shaft lOb 

against the pressure of the return sprinq, so that not only the 

stop position .setting switch 8 is reversely operated to be 

turned on, but~~lso a vend motor 7 (see Fig. 8) is activated by 

this switchinq operation. Then, when the vend motor 7 is 

15 activated based on a next sales command and the rack ·plate 5 

that has been stopped in the sales standby position starts 

movinq downward, the hook portions Sb of the rack plate 5 move 

away from the levers lOc of the actuator mechanism 10. As a 

result, the operating cam lOa is reversely rotated by the 

20 pressur~ of the return sprin9 lOd. Hence, the stop position 

setting switch 8 is turned off. 

ln addition, the actuator mechanism 10, while disposed 
. . 

on the back side.of the quide frame 6, is set back from the 

descending moving pas1Saqe of the rack plate 5. Therefore, 
as there is no likelihood that a product 9 placed on the rack 

plate 5 will directly interfere with the actuator mechanism 10. 

- 11 -
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As a result, occurrence of vend trouble attributable to the 

interference of the product with the actuator mechanism can be 

prevented. 

[Embodiment 2] 

Another embodiment that is obtained by improvinq the 

rack plate stop position setting device 12 according to 

Embodiment 1 is shown in Figs. 6 and 7A to 7E. That is, in the 

construction described in Figs. 1 to 3, vibration of the 

transfer chain 4 is prevented by the steady rest regulatinq 

quides 6b, 6c , disposed on the guide frame 6 . However, if 

vertically juxtaposed rack plates 5 are pitched at a larqe 

interval, the chain 4 may, dependinq on the tension applied 

thereto, be twisted in between an upper rack plate and a lower 

rack plate. Such twisting causes the actuator mechanism 10 to 

is interfere with the levers lOc with the coupling pins 4a of a 

chain segment inclined obliquely as shown in Fig. 5. As a 

result, the stop position setting switch 8 is erroneously 

operated, which in turn causes the vend trouble of stopping a 

next rack plate 5 at an incorrect position before reachinq the 

20 sales standby position. 

A measure has been given to overcome this problem. 

That is, as shown in Figs. 6 and 7A to 7E, three riblike chain 

guides 111:>, llc, lld are formed in this embodiment. These 

chain guides are juxtaposed so as to project toward the 

2s transfer chain 4 from the rear wall of the mounting baae 11 of 

the rack plate atop poai tion setting device 12. The front ends 
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of these chain quides llb, llc, lld confront the transfer chain 

4 so as to almost touch the roller and couplinq pins extending 

in both left and-right directions of a chain segment. It may 

be noted that the chain quide llc that ie arranged in the 

5 middle of the three chain guides corresponda to the steady rest 

regulating quide 6b arranged on the guide frame side in 

Embodiment 1. 

As a result of this c:onstruction, the tran&fer chain 4 

is guided in such a manner that the transfer chain 4 i& 

lO interposed between a pair of steady rest regulating guides 6b, 

6c and the three chain quides llb to lld from both the front 

and the rear, the steady rest requlatinq guide beinq arranqed 

on the guide frame 6 side and the three chain guide& llb to lld 

being arranged on both left and riqht sides as well as in the 

is middle on the mounting base 11, Therefore, the twisting of the 

chain and the erroneous operation of the stop position setting 

switch 8 caused by such twisting of the chain as described with 

rafarenca to Fig. S can be prevented reliably. It may be notad 

that the chain quides llb to lld are formed by moldinq 

20 integrally with the mounting base 11 that is a molded product 

made of resin. 

As described in the foregoing, according to the 

construction of .. the present invention, the erroneous operation 

of the switch attributable to interference between the actuator 

zs of tha stop position setting switch and a product placed on a 

rack plate, as well as the vend trouble associated with such 
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erroneoua operation of the switch,· which have been addressed as 

the problems . in the conventional example, can be prevented 

reliably, so that tha reliability of sales operation can be 

improved. 

Further, by adopting the assembling structure recited 

in claims 2 and 3 with respect to the stop position setting 

switch and the actuator mechanism, the operation of 

incorporating these members into the product .rack and the 

operation o~ removing these members from the product rack for 

10 replacement of parts can be performed at the touch of the 

retaining catches without qoinq through the cumbersome screwing 

operation. Still further, as a result of the construction as 

recited in cla~m 4, the erroneous operation of the stop 

position sattinq switch and vend trouble can-be prevented, so 

15 that the reliability of sales operation can be improved. 

~he foreqoing description of a preferred embodiment of 

the invention has been presented for purposes of illustration 

and description. It ia not intended to be exhaustive or to 

limit the invention to the p~ecise form disclosed, and 

20 · l'llOdifications and variations are possible in light of the above 

teachings or may be acquired from practice of the invention. 

The embodiment was chosen and described in order to explain the 

principles of the invention and its practical application to 

enable one skilled in the art to utilize the invention in 

25 various embodiments and with various modifications ae are 

suited to the particular use contemplated. It is intended that 
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the scope of the invention be defined by the claims appended 

hereto, and their equivalents. 
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1 1. A chain elevator type product rack of a vendinq 

2 machine journaling and coupling product carrying rack plates so 

3 as to be cantilevered while scattering the rack plates around 

4 the circumference of a transfer chain installed between upper 

s and lower sprockets, binding and holding each of the rack 

15 plates in a horizontal position so as to extend along a 

7 position controlling guide frame laid ahead of the transfer 

a chain along a descending passage of the rack plates, dropping 

9 and delivering a product by reversing each rack plate in the 

10 vicinity of a lower turning point of the transfer chain while 

11 drivinq the transfer chain based on a sales command, and havinq 

ia a stop position settinq switch along the rack plate descending 

13 passage, the stop position ·setting switch sensing a rack plate 

14 descendinq from above and stopping the rack plate at a. sales 

15 standby position, CHARACTERIZED IN THAT 

16 a rack plate stop position setting device assembled by 

17 eonnec:tinq the atop position aetting switch and an actuator 

18 mechanism of the switch is arranged behind the guide frame so 

19 as to be set back from the rack plate descending passage, and 

zo hook portions of the rack plate coupled to the transfer chain 

21 push the actuator mechanism, so that the stop position aettinq 

22 switch is operated at the· time the rack plate descends. 

l 2. A cha.in elevator type product rack of a vendinq 

2 machine according to claim 1, CHARACTERIZED IN THAT the rack 

3 plate stop position setting device is fo:cmed as an assembled 
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4 J::?ody assembling the stop position settin9 switch, the actuator 

s mechanism, and a mountinq base, the actuator mechanism being 

6 formed by combining an operating cam cominq in contact with a 

7 pushbutton of the switch, a shaft being mounted on one and of 

s the aperatinq cam, levers projecting from the shaft toward the 

9 descending passage of the hook portions of the rack plate, and 

10 a return spring, the mounting base havinq the actuator 

11 mechanism and the stop position eettinq switch assembled 

12 thereinto; and the mounting base is mounted onto the guide 

13 frame so a• to be set to the sales standby position of the rack 

14 plate. 

1 3. A chain elevator type product rack of a vending 

2 machine accordinq to claim 2, CHARACTERIZED IN THAT retaining 

3 catches are formed on the mounting base1 and the mountinq base 

4 is retained and tixed to the guide frame with the retaining 

s catches enqa9ed with retaining holes formed in the quide frame. 

1 4. A chain elevator type product rack of a vending 

2 machine according to claim 2, CHARACT:SRIZED IN THAT the 

3 mounting base is a molded product made of resinJ and riblike 

4 chain quides for regulating the twisting of the transfer chain 

s are arranged so as to project toward the transfer chain from a 

.6 wall surface of the mountinq base . 
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