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(54）【Name of Invention】 Belt conveyor-type automatic weighing device 
 

(57) 【Summary】 

【Purpose】  To simplify the structure of the subframe 

containing the conveyor belt to make it easier to remove 

from the frame, and to also simplify the waterproof 

structure for the weight detector and conveyor drive 

motor in order to perform reliable and efficient cleaning 

work such as showering. 

【Configuration】 A subframe 12 having a conveyor belt 

14 for conveying objects to be weighed is removably 

attached to the frame 9, a housing 31 with a downward 

opening is fixed to the frame 9, and with this housing 31 

and the support bracket 35 extending upward from the 

fixed base 6 and inserted into the housing 31, weight 

detector 34 is supported in a cantilever style, and at the 

same time, the drive motor 32 of the conveyor belt 14 is 

installed in the housing 31, and with one housing 31, the 

weight detector 34 and motor 34 are waterproofed. 
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【Patent claims】 

【Claim 1】 A belt conveyor-type automatic weighing device

wherein a subframe supporting a driving roller and a driven 

roller on which a conveyor belt for conveying objects to be 

weighed is stretched is removably attached to a frame 

equipped with a drive motor and a weight detector for the 

conveyor belt, and the drive motor and the drive roller of the 

conveyor belt are interlocked via an interlocking belt, having 

the characteristic that a housing with a downward opening is 

fixed to the frame, an indicator bracket extending upward 

from the fixed base is inserted into the housing, and one end 

of the weight detector is fixed to a portion of the support 

bracket that is inserted into the housing, the other end of the 

weight detector is fixed to the housing, the drive motor is 

installed within the housing, a rotating shaft driven by the 

drive motor projects laterally from the housing through a 

watertight structure, and the interlocking belt is stretched 

between the projecting end and the drive roller of the 

conveyor belt. 

【Claim 2】A belt conveyor-type automatic weighing device 

described in Claim 1, wherein a waterproof diaphragm is 

interposed between the periphery of the lower end opening of 

the housing and the support bracket, and the lower end 

opening of the housing is sealed by this diaphragm. 

【Claim 3】A belt conveyor-type automatic weighing device 

described in Claim 1 and Claim 2 above, wherein a sub-

housing that forms the watertight structure and is centered 

around the drive shaft of the drive motor is fixed to a side of 

the housing in a way that its rotational position around the axis 

is adjustable, and the rotating shaft is rotatably supported in 

the sub-housing in an eccentric manner with respect to the 

axis, the interlocking belt is stretched between the protruding 

end of the rotating shaft and the drive roller of the conveyor 

belt, while the inner end of the rotating shaft and the drive 

shaft of the drive motor are interlocked via a gear to adjust the 

turning position of the sub-housing around the axis, and 

thereby the tension of the above interlocking belt is made 

adjustable.  

【Detailed description of the invention】 

【0001】 

【Industrial field of application】 This invention relates to a belt 

conveyor-type automatic weighing device that is used, for 

example, in a confectionery manufacturing factory, when 

sorting objects to be weighed, such as weighed and packaged 

products that have been weighed and packaged to a 

predetermined weight, the weight of the object to be weighed 

is measured while being conveyed by placing it on a belt 

conveyor to determine whether the measured weight is within 

the permissible range of the set weight, and based on the 

results, appropriate products are separated from inappropriate 

products in the next step. 

【0002】 

【Conventional technology】 This type of belt conveyor-type 

automatic weighing device is generally used in the manner 

shown in Figure 10.  

In Figure 10, 2 is a belt conveyor that transport weighed 

packaged products 7 (hereinafter referred to as 

products), which are objects to be weighed, from the 

product packaging section, and a belt conveyor device for 

taking in products 3 is connected to the downstream stage. 

4 is a sorting belt conveyor that sends out the weighed 

products 7, and is equipped with a bouncing device 

(drawing omitted) to bounce out and remove the product 

7 whose measured weight is outside the permissible range 

of the set weight to the side of the path. A belt conveyor-

type automatic weighing device 5 is positioned between 

this sorting belt conveyor 4 and the belt conveyor device 

for taking in products 3, and this belt conveyor-type 

automatic weighing device 5 and the above-mentioned 

belt conveyor device for taking in products 3 in the 

preceding stage are arranged in tandem on a fixed base 6, 

and a weight determination device 1 is 

configured so that while the product 7 is placed on the 

conveyor belts 13 and 14 and conveyed continuously, its 

weight is instantaneously measured using a weight 

detector, such as a load cell, which will be described later. 

A display device 8 is provided on the side of the weight 

determination device 1 to display the weight detected by 

the weight detector 34 and the excess or deficiency of the 

weight. 

【0003】Figure 11 is a figure schematically showing the 

configuration of belt conveyor-type automatic weighing 

device 5 in weight determination device 1 described 

above, and in the figure, reference numeral 12 is a 

subframe, and the conveyor belt 14 is stretched between 

a driving roller 10 and a driven roller 11 that are 

pivotally supported at both front and rear ends of the 

subframe 12. A housing 31 with a downward opening is 

fixed to the frame 9 erected on the fixed base 6, and one 

end of the weight detector 34 is fixed in a cantilever type 

inside the housing 31, while the other end of the weight 

detector 34 is fixedly supported by a bracket 50 that is 

connected to the subframe 12 and extends under the 

housing 31. Further, a drive motor 32 is attached to a 

subframe extension 12a that is fixed to the front end of 

the subframe 12 and hangs downward, and this drive 

motor 32 and the drive roller 10 of the conveyor belt 14 

are interlocked via a belt 49. In addition, in Figure 11, 

41 is a diaphragm that seals the lower end opening of the 

housing 31. 

【0004】 

【Problems to be solved by the invention】 Incidentally, 

many foodstuffs such as confectionery are weighed by 

this type of belt conveyor-type automatic weighing device. 

Therefore, in addition to maintaining the functionality of 

the equipment in a stable and good condition, it is 

desirable to be able to easily and efficiently perform 

various types of maintenance such as cleaning with water, 

inspection equipment, and repair on a regular or irregular 

basis in order to maintain good hygiene conditions. 

【0005】 However, in the conventional belt conveyor-

type automatic weighing device configured as described 

above, because of the configuration in which a conveyor 

belt 14 for conveying objects to be weighed and its drive 

motor 32 are both attached to the subframe 12 side, and  

the subframe 12 is fixedly supported by a weight detector 

34 on the frame 9 side via an underhanging bracket 50, 

when configuring the subframe 12 side to be removable 
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from the frame 9 side so that maintenance can be performed 

for each mechanism, not only does the structure become very 

complicated, but also its installation and removal becomes 

difficult. In addition, in order to ensure that the entire device 

can be washed reliably and efficiently by showering with 

washing water, etc., the drive motor 32 attached to the 

subframe 12 side needs to be waterproofed separately from 

the weight detector 34 housed inside the housing 31, and if 

such a different waterproof structure is adopted, the structure 

becomes even more complicated and costs will increase. 

【0006】 On the other hand, if the waterproof structure is 

omitted, efficient cleaning methods such as showering of 

cleaning water cannot be carried out since the motor power 

connector is exposed, which can cause electrical problems due 

to water intrusion. Therefore, when cleaning the entire device 

to keep it hygienic, there is a problem in that maintenance 

work is complicated and inefficient because it is necessary to 

perform different cleanings in different parts, such as that the 

frame 9 side is showered with cleaning water, and the 

subframe 12 side, which is equipped with the motor 32, is 

wiped. Note that Japanese Utility Model Application 

Publication No. 56-133523 discloses a structure that prevents 

water droplets dripping from a conveyor belt from entering 

the housing that houses the weight detector, but this structure 

is not suitable for waterproofing during cleaning because the 

upper opening of the housing is not sealed. 

【0007】  This invention was made in view of the above-

mentioned circumstances, and the objective is to provide a 

belt conveyor-type automatic weighing device having a 

simple structure wherein the subframe side can be easily 

disassembled and assembled from the frame, and maintenance 

such as cleaning of each mechanical part can be performed 

reliably and efficiently, and the waterproof performance of the 

weight detector and motor can be ensured with a simple 

configuration.  

【0008】 

【Means to solve the problem】  In order to achieve above 

objective, the belt conveyor-type automatic weighing device 

according to Claim 1 of this invention is structured so that a 

subframe supporting a drive roller and a driven roller on 

which a conveyor belt for conveying objects to be weighed is 

stretched is removably attached to a frame equipped with a 

drive motor and a weight detector for the conveyor belt, the 

drive motor and the drive roller of the conveyor belt are 

interlocked via an interlocking belt, and a housing with a 

downward opening is fixed to the frame, a support bracket 

extending upward from the fixed base is inserted into the 

housing, and one end of the weight detector is fixed to the part 

of the support bracket that is inserted into the housing, while 

the other end of the weight detector is fixed to the housing and 

the drive motor is installed within the housing, a rotating shaft 

driven by the drive motor projects laterally from the housing 

via a watertight structure, and the interlocking belt is stretched 

between the projecting end and the drive roller of the 

conveyor belt. 

【0009】  In addition, in the belt conveyor-type automatic 

weighing device according to Claim 2 of the present invention, 

a waterproof diaphragm is interposed between the peripheral 

part of the lower end opening of the housing and the support 

bracket, and this diaphragm allows the lower end opening of 

the housing to be sealed. 

【 0010 】  Furthermore, in the belt conveyor-type 

automatic weighing device according to Claim 3 of this 

invention, a sub-housing that forms the watertight 

structure and is centered around the drive shaft of the 

drive motor is fixed to a side of the housing so that its 

rotational position around the axis can be adjusted, the 

rotating shaft is rotatably supported in the sub-housing in 

an eccentric manner with respect to the center of the axis, 

and while the interlocking belt is stretched between the 

protruding end of the rotating shaft and the drive roller of 

the conveyor belt, the inner end of the rotating shaft and 

the drive shaft of the drive motor are interlocked via a 

gear to adjust the turning position of the sub-housing 

around the axis, thereby the tension of the interlocking 

belt is made adjustable.  

【0011】 

【Operation】 According to this invention, while the object 

to be weighed placed on the conveyor belt stretched on 

the subframe side is being conveyed by the drive of the 

conveyor belt, the weight of the object to be weighed is 

immediately measured by a weight detector, and based on 

the judgment result as to whether the measured weight is 

within the allowable range of the set weight, and 

appropriate products and inappropriate products are 

sorted in the next process. 

【0012】 Here, according to the configuration of Claim 1, 

by housing the weight detector and the drive motor of the 

conveyor belt in a housing with a downward opening 

fixed to the frame side, the drive motor and weight 

detector can be made waterproof and dustproof in one 

housing, and a waterproof and dustproof structure for 

maintaining the functions of this type of device in a stable 

state can be easily and inexpensively constructed. 

【0013】 In addition, by having a supporting structure of 

weight detector in which the drive motor of the conveyor 

belt is mounted on the frame side rather than the subframe 

side and is housed in the housing, and one end of the 

weight detector is fixed to a support bracket extending 

from the fixed base, the structure of the subframe side is 

made simple and lightweight, thus making installation 

and removal from the frame easy from both a structural 

and work standpoint. Therefore, when carrying out 

various types of maintenance, the subframe side can be 

easily removed and disassembled from the frame side, 

making it easy to maintain each mechanical part, and in 

particular, because it has excellent waterproof 

performance for the weight detector and motor, which are 

the heart of the device, the entire area of the device can be 

reliably and efficiently cleaned and good sanitary 

conditions can be maintained just by showering.  
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【0014】 In addition, according to the structure of Claim 2, 

the sealing action of the diaphragm improves the waterproof 

and dustproof performance inside the housing. In particular, 

it is possible to reliably prevent washing water that bounces 

off the fixed base side from entering the housing during 

showering. 

【0015】  Furthermore, according to the configuration of 

Claim 3, By rotating the sub-housing connected to the side of 

the housing around its axis, adjusting the position, and then 

fixing it, it is possible to arbitrarily adjust the tension of the 

belt for interlocking the drive roller and drive motor of the 

conveyor belt for conveying objects to be weighed. 

【0016】 

【 Description of Embodiments 】  An embodiment of the 

present invention will be described below with reference to 

the drawings. Figure 1 is a partially cutaway side view of a 

weight determination device consisting of a belt conveyor-

type automatic weighing device of the present invention and 

a belt conveyor device for taking in products positioned in 

front of it, and Figure 2 is a plan view thereof. In the figure, 

the same components as those shown in Figures. 10 and 11 

are given the same reference numerals, and detailed 

explanation thereof will be omitted. 

【0017】 As shown in Figure 1 and Figure 2, a belt conveyor 

device for taking in products 3 and a subsequent belt 

conveyor-type automatic weighing device 5 are arranged in 

tandem on a fixed base 6, and the terminal end of the 

conveyor belt 13 of the belt conveyor device for taking in 

products 3 and the start end of the conveyor belt 14 of the belt 

conveyor-type automatic weighing device 5 are arranged 

oppositely with a slight interval, and it is configured in a way 

that, while the product 7 as the object to be weighed is placed 

on the conveyor belts 13 and 14 and conveyed continuously, 

the weight is instantly measured with a weight detector 34, 

such as a load cell, installed only on the side of belt conveyor-

type automatic weighing device 5.  

【0018】Since the above-mentioned belt conveyor device for 

taking in products 3 and belt conveyor-type automatic 

weighing device 5 have substantially the same configuration 

except that the belt conveyor-type automatic weighing device 

5 is equipped with a weight detector 34, the configuration of 

the belt conveyor-type automatic weighing device 5 will be 

explained below. The sub-frame 12 in this belt conveyor-type 

automatic weighing device 5 has a top plate 15, and the 

conveyor belt 14 is stretched across a drive roller 10 and a 

driven roller 11 pivotally supported at both front and rear ends 

of the subframe 12. The lower surface of the upper portion of 

the conveyor belt 14 is configured to come into sliding contact 

with the upper surface of the top plate 14. 

【0019】  One end of the shaft 11A of the driven roller 11 is 

rotatably supported via a bearing 20 to the tip of a rod 27R in 

a displacement mechanism 19 that is slidable back and forth 

along a support bracket 18R provided on the front end side of 

the subframe 12, and the other end of the shaft 11A is 

supported rotatably and pivotably along a horizontal plane via 

a ball bearing 21 (Figure 5) to the tip of a rod 27L that is 

slidable in the front-rear direction along a support bracket 18L 

provided on the other side of the front end of the subframe 12.  

【0020】 Furthermore, a pair of parallel bar-shaped support 

bins 23F and 23R are installed in the left and right width 

direction at the front and rear parts of the sub-frame 12 at a 

predetermined distance from each other, and a timing 

pulley 24 for wrapping an interlocking timing belt 49, 

which will be described later, is fixed to one end of the 

shaft 10A of the drive roller 10. 

【0021】 On the other hand, on the top surface of frame 

9 in belt conveyor-type automatic weighing device 5, a 

pair of fork-shaped hooks 25F, 25R are protruded upward 

at the front and rear in correspondence with the pair of 

support bins 23F, 23R on the subframe 12 side and the 

front hook 25F has a hook groove 26F that opens upward, 

and the rear hook 25R has a hook groove 26R that opens 

diagonally upward, and by engaging and disengaging the 

support bins 23F, 23R on the subframe 12 side with these 

hook grooves 26F, 26R, the subframe 12 can be attached 

to and removed from the frame 9, and in the attached state, 

the hooks 25F and 25R support the entire weight of the 

subframe 12. 

【0022】  According to the above configuration, when 

attaching the subframe 12 to the frame 9 side, as shown 

in Figure 8, after inserting and engaging the rear support 

bin 23R into the diagonal hook groove 26R of the hook 

25R, it can be easily installed by pivoting the subframe 12 

downward around the rear support bin 23R, and inserting 

and engaging the front support bin 23F into the hook 

groove 26F of the hook 25F. Also, when removing 

subframe 12 from frame 9, contrary to the above 

installation, it can be easily removed by rotating the 

subframe 12 upward in the direction of arrow y, centering 

on the rear support bin 23R that is engaged with the hook 

groove 26R of the rear hook 25R, removing the front 

support bin 23F from the hook groove 26F of the hook 

25F, and then pulling out the rear support bin 23R from 

the diagonal hook groove 26R of the hook 25R in the 

direction of arrow x to move it.  

【0023】 Figure 3 is a perspective view of the main parts 

showing the specific configuration of the displacement 

mechanism 19, and a slider 28 having a rectangular cross 

section as shown in Figure 3 is integrally connected to the 

rear end of a rod 27R that rotatably supports one end of 

the shaft 11A of the driven roller 11 in Figure 1 via a 

bearing 20, and this slider 28 is fitted so as to be slidable 

in the front-rear direction along a support bracket 18R 

having a guide function and having a U-shaped cross 

section. A well-known toggle type squeeze hook 29 is 

provided between the slider 28 and the subframe 12, and 

when the squeeze hook 29 is closed, the driven roller 11 

of Figure 2 is advanced to apply tension to the conveyor 

belt 14, and during the opening operation, the driven 

roller 11 is moved backward to release the tension on the 

conveyor belt 14 so that the conveyor belt 14 can be 

laterally removed from the driven roller 11 and the drive 

roller 10. Furthermore, when removing the conveyor belt 

14, the conveyor belt 14 does not interfere with the hooks 

25F, 25R since the subframe 12 is removed from the 

hooks 25F, 25R. 
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【0024】 Then, as shown in Figure 1 and Figure 4, A housing 

31 with a downward opening and whose left side surface is 

sealed with a lid 51 is fixed to the front and rear center 

portions of the frame 9 via bolts 30, 30. A support bracket 35 

extending upward from the fixed base 6 is inserted into the 

housing 31 at a position closer to one side, and one end of the 

weight detector 34 is fixed in a cantilever manner to a portion 

of the support bracket 35 inserted into the housing 31 via bolts 

36, 36. The other end of this weight detector 34 is fixed to the 

rear side of the housing 31 via bolts 33, 33. As a result, the 

weight detector 34 supports the entire weight of the automatic 

weighing device 5 excluding the support bracket 35 as a tare 

weight, and the increase in weight of the product 7 placed on 

the conveyor belt 14 and transported is measured and input to 

a microcomputer (not shown). 

【0025】 A conveyor belt drive motor 32 shown in Figure 4 is 

attached to the side of the weight detector 34 inside the 

housing 31, and a waterproof and dustproof structure for the 

motor 32 and the weight detector 34 is constituted by the 

single housing 31. As shown in Figure 2 and Figure 4, on the 

lateral side of the housing 31, a sub-housing 42 forming a 

watertight structure concentric with the drive shaft of the 

motor 32 is connected in a watertight manner via a spigot part 

43 and a seal 44, and this sub-housing 42 is configured so that 

its pivoting position around the axis s can be adjusted via an 

annular pressing plate 60 and bolts 61. 

【0026】 Further, within the sub-housing 42, a rotary shaft 62 

is rotatably supported via a bearing 47 eccentrically with 

respect to the axis s, and this rotating shaft 62 and the motor 

32 are interlocked by meshing with a spur gear 46 fixed to the 

inner end of the rotating shaft 62 and a pinion gear 45, the 

other end of the rotating shaft 62 projects outward from the 

sub-housing 42, and an interlocking timing belt 49 is 

stretched between the timing pulley 48 fixed to the projecting 

end thereof and the timing pulley 24 fixed to the drive roller 

shaft 10A of the conveyor belt 14. With the above 

configuration, the tension of the interlocking timing belt 49 is 

configured to be adjustable by rotating the sub-housing 42 

around its axis s, adjusting the position, and then fixing it, 
while the spur gear 46 on the sub-housing 42 side is engaged 

with the pinion gear 45.  

【0027】 Further, a stopper 37 is fixed to the support bracket 

35 by a bolt 38 so as to be able to slide up and down a minute 

distance along a guide groove (not shown) and to adjust its 

mounting position, and correspondingly, a stopper 39 

having a U-shaped cross section as shown in Figure 1 is 

provided on the housing 31 side. By adjusting the upper and 

lower mounting positions of the stopper 37 using the 

adjustment screw 40 in Figure 4, the stoppers 37 and 39 are 

brought into contact with each other, thereby stopping over-

vibration of the weight detector 34. 

【0028】 Further, a waterproof diaphragm 41 is interposed 

between the periphery of the lower end opening of the 

housing 31 and the support bracket 35 in a watertight 

manner, and the lower end opening of the housing 31 is 

sealed by this diaphragm 41. 

 

 

 

 

 

【0029】 Since the configuration of the belt conveyor 

device for taking in products 3 shown in Figure 1 is 

exactly the same as the configuration of belt conveyor-

type automatic weighing device 5 described above except 

that the weight detector 34 is omitted, a branch code b is 

added to the code of the corresponding component, and a 

detailed explanation thereof will be omitted. However, 

although it is also equipped with a motor that drives the 

conveyor belt 13, it does not appear on the drawing. 

【0030】 In addition, Figure 9 is a diagram schematically 

showing the configuration of the belt conveyor-type 

automatic weighing device 5 described above in 

correspondence with the schematic diagram of the 

configuration of the conventional belt conveyor-type 

automatic weighing device 5 shown in Figure 11, and 

does not match Figure 1, Figure 2, and Figure 4 exactly.  

【0031】 Next, the operation of the weight determination 

device 1 having the above configuration will be explained. 

Basically, similar to the conventional weight 

determination device 1 shown in Figure 10, the product 7 

sent through the previous combination weighing process 

and packaging process is passed on from the conveyor 

belt 13 of the conveyor device 3 for taking in to the 

conveyor belt 14 of the Belt conveyor-type automatic 

weighing device 5. Then, when the product 7 is placed on 

the conveyor belt 14 and transported, the weight of the 

product 7 is measured by a weight detector 34 installed 

in a cantilever type via a support bracket 35 extending 

upward from the fixed base 6 of Figure 1, and the 

measured weight is input into a microcomputer (not 

shown) as an increase in the tare weight to determine 

whether the actual weight of the product 7 obtained by 

subtracting the tare weight from the total weight is within 

a preset allowable range of weight values. The judgment 

result is displayed on the display device 8 in Figure 10, 

and is also output to the rear sorting conveyor 4, and 

among the products 7 conveyed by the sorting conveyor 

4, those products 7 whose weight is outside the 

permissible set weight range are thrown out to the side of 

the path and removed. 

【0032】 By the way, when the above-mentioned product 

7 is a food item, etc., in order to maintain the stable 

function of the device itself and to maintain hygienic 

management, it is necessary to periodically or irregularly 

disassemble the intake conveyor device 3 of the weight 

determination device 1 and the belt conveyor-type 

automatic weighing device 5 to perform maintenance 

such as cleaning. The procedure for maintaining the belt 

conveyor-type automatic weighing device 5 will be 

described below, but the maintenance for the intake 

conveyor device 3 is almost the same. 
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【0033】 First, after stopping the operation of motor 32 in 

Figure 9, centering on the support pin 23R engaged in the 

hook groove 26R of the rear hook 25R, the front part of the 

subframe 12 is lightly lifted upward in the direction of arrow 

y, as shown by the dashed line in Figure 8, and the front 

support bin 23F is removed from the hook groove 26F of the 

hook 25F. At this time, since the timing prefix 24 fixed to the 

shaft 10A of the drive roller 10 moves diagonally downward, 

the interlocking timing belt 49 stretched between the timing 

pulley 24 and the timing pulley 48 fixed to the rotating shaft 

62 on the sub-housing 42 side becomes loose, and the timing 

belt 49 can be easily removed from the timing pulley 24 of the 

drive roller 10. 

【0034】 Next, as shown by the two-dot chain line in Figure 

8, when the rear part of the subframe 12 is pulled diagonally 

upward in the direction of arrow X, the rear support bin 23R 

comes off from the diagonal hook groove 26R of the hook 

25R. Therefore, the sub-frame 12 still equipped with the 

conveyor belt 14, the drive roller 10, and the driven roller 11 

can be separated from the frame 9 side and can be processed 

with predetermined cleaning or the like. 

【0035】 In addition, as mentioned above, when removing the 

conveyor belt 14 from the subframe 12 separated from the 

frame 9 and cleaning it, by rotating the squeeze hook 29 of 

the displacement mechanism 19 at the front of the subframe 

12 to the rear (right side in Figure 3) as shown in Figure 3, the 

slider 28 moves backward, and the rod 27R moves backward 

together with the bearing 21. As a result, due to the presence 

of the ball bearing 21 as shown in Figure 5, one end of the 

driven roller 11 moves from the state shown in Figure 6 to the 

state shown in Figure 7, the other end pivoting backwards 

around the ball bearing 21, and as a result, the conveyor belt 

14 becomes loose between the driving roller 10 and the driven 

roller 11, and the conveyor belt 14 can be laterally removed 

from the drive roller 10 and the driven roller 11, as shown by 

the arrow in Figure 7. 

【0036】 In addition, in the process of removing the conveyor 

belt 14 as described above, since the subframe 12 has already 

been removed from the hooks 25F and 25R, the conveyor belt 

14 does not interfere with the hooks 25F and 25R, and can be 

removed smoothly to the side and immediately subjected to 

predetermined cleaning by showering, etc., and also the 

predetermined cleaning of the drive roller 10, driven roller 11, 

and subframe 12 can also be easily performed. 

【0037】 In addition, cleaning of the frame 12, housing 31, 

sub-housing 42, etc. on the main body side of Figure 4, in 

which the conveyor belt 14, driving roller 10, and driven 

roller 11 have been removed along with the sub-frame 12, 

can be also carried out in a detailed manner to all corners, 

and at this time, as mentioned above, because the heart parts 

such as the weight detector 34 and the motor 32 have a 

completely waterproof structure with the housing 31, sub-

housing 42 and diaphragm 41, no cleaning water or dust 

adheres to the motor 32 and weight detector 34 at all. 

Furthermore, even if water intrusion occurs from minute 

gaps, due to the watertight structure of the motor 32 and 

weight detector 34 already developed previously, their 

functions will not be impaired. 

 

 

【0038】 In this way, after the specified maintenance 

such as cleaning is completed, it is reassembled for the 

use of weight measurement of the product 7 again, and 

if it becomes necessary to adjust the tension of the 

interlocking timing belt 49 after assembly, first, by 

loosening the bolts 61, 61 in Figure 4 and rotating the 

sub-housing 42 by a predetermined amount around its 

axis s with respect to the housing 31 via the spigot part 

43 and the annular pressing plate 60, the rotation axis 

62 revolves around the axis s and is displaced, thereby 

adjusting the tension of the timing belt 49. Note that 

during such tension adjustment, because the gear 46 in 

the sub-housing 42 remains engaged with the pinion 

gear 45 of the motor 32 and rotates around the axis s, 

there is no problem in the meshing relationship between 

both gears 46 and 45.  

【0039】  After the tension is adjusted to the desired 

level, the bolts 61, 61 are tightened again to fix the sub-

housing 42 to the housing 31, and then the timing belt 

49 is freely stretched between the timing pulley 48 on 

the sub-housing 42 side and the timing pulley 24 on the 

sub-frame 12 side. From this state, the rear support pin 

23R of the subframe 12 is inserted and engaged into the 

diagonal hook groove 26R of the rear hook 25R from 

diagonally above by performing the operation opposite 

to that shown in Figure 8. 

【0040】 Next, when the front part of the subframe 12 

is pivoted downward around the rear support bin 23R 

that is engaged with the diagonal hook groove 26R of 

the rear hook 25R, the front support bin 23F is inserted 

into and engaged with the hook groove 26F of the front 

hook 25F, and the subframe 12 side is assembled to the 

frame 9 side as specified. At the same time, the drive 

roller 10 rotates diagonally upward around the rear hook 

groove 26R and is set at a predetermined position, and 

as a result, a predetermined tension is applied to the 

timing belt 49 that is stretched between the timing 

pulley 24 and the timing pulley 48 on the sub-housing 

42 side. 

【0041】 Following this assembly, after freely inserting 

the conveyor belt 14 into the drive roller 10 and the 

driven roller 11 from the side toward the inside in the 

opposite direction of the arrow shown in Figure 7, and 

hooking it into place while keeping the squeeze hook 29 

of the displacement mechanism 19 open, and then by 

pivoting the squeeze hook 29 of the displacement 

mechanism 19 forward and closing the displacement 

mechanism 19, the slider 28 in Figure 3 moves forward, 

and the bearing 21 in Figure 7 returns to its initial 

position and state via the rod 27R, and then the conveyor 

belt 14 is stretched between the drive roller 10 and the 

driven roller 11 with a predetermined tension applied 

thereto as shown in Figure 6,.  
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【0042】As described above, all mechanical parts can be 

disassembled and assembled as desired. Therefore, 

maintenance of various parts that cannot be accessed 

because they are obstructed by other mechanisms or parts in 

the assembled position, which is a normal state in use, can 

be easily and reliably performed by exposing them by 

disassembling the product. In addition, efficient cleaning 

means such as showering can be used to thoroughly clean 

the entire area and maintain sanitary management. Note that, 

as described above, the intake conveyor device 3 can be 

easily maintained by performing operations in exactly the 

same procedure as described above. 

【0043】 Note that the structure for attaching and detaching 

the subframe 12 to and from the frame 9 is not limited to that 

of the above embodiment. 

 【0044】 

【Effect of invention】 As mentioned above, according to the 

invention of Claim 1, because the weight detector and 

conveyor belt drive motor, which are most important for the 

functionality of this type of equipment, are housed together 

in a housing with a downward opening that is fixed to the 

frame side, the structure for maintaining the functions of this 

type of device in a stable state can be constructed easily and 

inexpensively, and the entire device can be made lighter 

compared to the conventional method of waterproofing and 

dustproofing each separately. 

【0045】 Moreover, the drive motor of the conveyor belt is 

mounted on the frame side rather than the subframe side, and 

by adopting a structure in which one end is fixed to a support 

bracket extending from the fixed base and the other end is 

fixed to the housing as a support structure for the weight 

detector, the structure of the subframe side is made simple 

and lightweight, making it easy to attach and detach from the 

frame both structurally and from a work perspective, and 

therefore, when carrying out various types of maintenance, 

the sub-frame side can be easily removed and disassembled 

from the frame side, and maintenance of each mechanical 

part can be easily performed. In particular, because of the 

excellent waterproof performance for the weight detector 

and motor, which are the heart of the device, the entire area 

of the device can be reliably and efficiently cleaned by 

showering alone, maintaining good sanitary conditions, and 

the device can be effectively used as a weighing device for 

foodstuffs and the like. 

【0046】 In addition, according to the invention of Claim 2, 

the sealing action of the diaphragm improves the waterproof 

and dustproof performance of the inside of the housing, and 

the functions of the weight detector and motor can be 

maintained well over a long period of time. In particular, it 

is possible to reliably prevent cleaning water that bounces 

off the fixed base side from entering the housing during 

showering. 

【0047】 Furthermore, according to the invention of Claim 3, 

by rotating the sub-housing connected to the side of the 

housing, adjusting its position by rotating it around its axis, 

and then fixing it, the tension of the belt that links the drive 

roller and drive motor of the conveyor belt for transporting 

objects to be weighed can be adjusted as desired, eliminating 

the need to provide a separate mechanism for tension 

adjustment, and the overall structure can be constructed more 

simply and at lower cost.  

 

【Brief description of the drawing】 

【Figure 1】 A partially cutaway side view showing a 

weight determination device including a belt conveyor-

type automatic weighing device according to an 

embodiment of the present invention. 

【Figure 2】 A plan view of Figure 1 

【 Figure 3 】 A partially cutaway perspective view 

showing the detailed configuration of the displacement 

mechanism. 

【Figure 4】 A longitudinal sectional front view of the 

belt conveyor-type automatic weighing device. 

【Figure 5】  A partial cross-sectional view of a ball 

bearing. 

【Figure 6】 A schematic plan view showing a stretched 

state of the conveyor belt 

【Figure 7】 A schematic plan view showing a state in 

which the conveyor belt is removed 

【Figure 8】 A schematic side view of main parts for 

explaining the attachment and detachment state of the 

subframe 

【Figure 9】  A schematic view showing a schematic 

configuration of a belt conveyor-type automatic 

weighing device 

【Figure 10】  An overall external perspective view 

showing a weight determination device including a 

conventional belt conveyor-type automatic weighing 

device 

【Figure 11】 A schematic view showing a schematic 

configuration of the belt conveyor-type automatic 

weighing device of Figure 11 

【Explanation of symbols】 

5…Belt conveyor-type automatic weighing device、
6…fixed base, 7…product (object to be measured), 

9…frame, 10…drive roller, 11…driven roller, 

12…subframe, 14…conveyer belt, 31…housing with 

downward opening, 32…conveyor belt drive motor, 

35…support bracket, 41…diaphragm, 42…sub-

housing (watertight structure), 45 ， 46…gear, 49… 
interlocking timing belt, 62…rotation axis 
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【Figure 1】       【Figure 5】 

 

 

 
 

 

 

 

 

 
 

 

 

6: fixed base 

7: object to be measured 

9: frame 

10: drive roller 

11: driven roller 

12: subframe 

14: conveyer belt 

31: housing 

32: motor 

35: support bracket 
41: diaphragm  

42: sub-housing 

49: interlocking timing belt 

 
【Figure 2】  

 

 

 

 

 

 

 

 

 

 

 
 

 

【Figure 3】 【Figure 6】 

 

 

~l7L 

!IA~ -

Jih 35~ • ··-·- ·- I 

L------ \ I~-,;\~ 
......___1_ ___ --;()._...!'1_ --

6 --

J lA 



  Japanese Unexamined Patent Publication Hei No. 6-117905 
 

(9) 

 

【Figure 4】 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

【Figure 7】 【Figure 8】 

 

 

 

 

 

 

 

 

【Figure 9】     【Figure 10】 
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【Figure 11】 
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t- 5 o tJr le 7 v-1' 9 fffiJO):m:i:t91t±:ln 3 4 t::ll,l'iE:!i: 



tli~ht::fllimtt·i!', 0 f::/ll)(::, -Jt7"7 v-1.d 2 !ff!'!:: 7 v 
-k 9iffUt::x-tl elfJ1i'J>'~loJ/l~t::fllinx:l e, i'l-llflli4il't:: 
> ✓TT✓ 7Ji1'T'"d: _z -b J: -3 t::-t 0 tJ:ji',, -f O)fllifilii~I' 
:li\'(::f!llt'"J: i, O)(::'"J: -b (;f;lp i'J l''"J: < , -f O)jf)( i'J {1(t Jf)( i'J 
>'~ l i, lEi!E'"J:bO)(::'"J:0. :t t::, lJ'ci'f,J)<O)S.,,.y '7- IJ ✓ 

1~(::J: i'J, ~@'~#;'1:'.li'/!~(::, ;lp--:,fl~*J: <lJ'ci'f>t~ 
iSJ:-3 t::-t-bt::/ll)(::t:L -Jt7"7v-k 1 2iffUt::JfJ1i'J{1tt 
Gh e \ ,.i;,.~~ll/J/!l'E-3' 3 2 '1::, 1, r;;) ✓1· 3 1 rg t::J[J( 
*r'J~h e \ 10:!l!:i:t§itl:\n 3 4 /: t:J:Jl1Jit.Jt::[ljj7)<-f 0£,JYi 
&', i'J, f-O)J: 'J '"J:JlljO)[ljj7)<fllifil'!::1*/!l-f 0 /:, fllifil;l)'­
/!!lf!l\t(::'"J: i'J , :1 :z 1' 7 ·1 7· '1::tll < . 
( 0 0 0 6 l -1f, [ljj7)<fl!i€'1::'€'il!l/;i"-btJ:ji',(i, 7)<0)/~ 

A'"J: 1:· t::J:-, e~'AS"l'"J: 1' 7 7"1vO)~lf=.JJl(lt;J /: '"J: -b :ic­
y O)~i!ffiti®i::J :t, 1 ;7 iiiltitl:\i" -b f::/ll)(::, lJ'ci'f,7)<0) 1/.Y 

'7- 1) ✓ f'~ /: \ > 'J §~*O) J: \ >lJtr-f'-'f.ffi '1:: ~/jf!i-f 0 c.': /: 
iit•~ -9', ltdi-, e, ~@'~#c'!::i!lilf=.s"Jt::"gfli" 0 t:: 
/ll)O)r,!Hw(::i!',t::-, e, 7 v-k 9 fffU(:J:lJ'ci'f,7)<0)S.,,.y '7-
1) ✓1·t1'J\,, 'E-3' 3 2 '1::~/Jmi"-b-Jt7"7v-k 1 2 
iff!tit,t\,J/!!fli"-b /: 1,-,t::J: -3 (::, l1IIJ1's"Jt::Jl'"J:0ii!ltw 
'1::1'r'"d: -3 £-JYilf=. t e, > ✓TT✓ :Z/i'*iir:l!ltt, ii~ 
*0)/ll.\ \ , i, 0) t:: '"d: -b /: \ , -3 ro9ill!ii i!'i -, t:: . '"d: il , ~lfflllll 
5 6-13 3 5 2 3-l:}t::ti, :1/'',-\""-1vHPGi~r-t 
0 7)<i~ii:!!!:i:t91tl:\n'!:: J[J(*r'Ji" 01, r;;; ✓ 1·rg t::/~A i" 0 
O)'!::flnll:-t0fl!i€iJ'~~he1,0ii, C::O)fllifilti .. J:Jc 
1, r;;) ✓ f'O)J:.$1ffl□ iJ, S.,,-Iv~ he\ >'"J: \ ,t::/ll)(::, lJ'c 
i'f,O)~O)[ljj7)<(::(;J:i@~ '"d: \). 
( 0 0 0 7] c.':O)~BJl(;J:J:.,zj,O)J: 'J '"J:~'tl'/(::jJ!il;.e'"J:~ 

ht::i,O)·c, /i1fljt'"J:fl!i€t·, 7v-kt::x-tl e-Jt7"7v 
- .l, mu '1:: '.;'J'..W, (:: 7l'~;tJL,'r t ~ 0 J: -3 (:: le , i'l-llfllillll (:: 
X'ti" 0 lJ'ci'f,~O)_x ✓TT✓ :z '1::li!!~J.HH::, iJ,--:,, ii~* 
s"J t::11' '"J: -3 2: /: iJ,-z:s ~ , l iJ, i, , /i1f ljt'"J: fllinltt:!1!:i: t§!tf:\ 
nil J: u-:ic-Y i::x-t-t 0 fln7)<'t1/l~tli!!i* -t 0 c:: 1: iJ,-z:s-~ 
0"-lv 1' :1 ✓"-f'i'\Elll!J~t:i:~@''1::tiH-!'ii"02: /: '1:: §s"J 
/: le\>0, 
(0008] 
Ull!ill! ,i;~;i.!ci" 0 f::/l/)0)-'f.ffi l J:.~c El s"J '1::Jinlti" 0 f::/ll) 

i::, c:: O)~BJlO)~i!J>J<r:I! 1 t::/ii\ 0 "-Iv 1' :1 ✓"--v5't El ll!J~t 
:i:~@'(i, 1J!i~t:i:ibJJ~,!)!jO) ::l ✓"-f"-lv 1' iJ»,J~lt ~h 
t::.~~ll!Jo-'? il J: U'ocll!Jo-'? '1::3',:tl/ le\ ,,b-Jt7"7 v 
-1,, ,i; , J:.~c:1 ✓ "--V"-lv" O).~~ll!Jl!l:ic-Y tl J: tl:m:i: 
t91tl:\ntir.x.t:: 7 v-kt::x-t l elfJ1 i'J >'~ l oJ/l~t=~l!i' 
l, J:.~c-~~ll/J/!l'E-Y 1:J:.~c:1 ✓"--V"-lv 1'0).~~ll!Jo­
'? 1: t i!ll!J/!l"-lv 1' '!::Jr le i!ll!J~ ite '"J: 0 "-Iv 1' :1 ✓ 
"--V5't @ll/J~t:i:~@'t·i!'i-, e .. J:.~c7 v-kt::rf/il ~ lffl 
□0)1, r; ;;✓ 1·,i; ll,l'iE l, 2: 0)1, r; 1// 1·rgt::[l,IJE'.,Z­
;:ziJ, G J:.1i "-%£~lt lt::3',:tl/7" 7 7 ·1 1' '1:: fi¥ Ale, 2: 0) 
3'i:tl/7" '? 7 ·1 1' t::t, tt 0 J:.~c1, r;;; ✓ 1"A-..O)f,11 Allil7l't:: 
J:.~c:m:i:t91tl:\n0)-/1ffiJllilt ll,l'iE-t 0 1: 1: ii::.. c:: O):m:i: 
t91tl:\n0)/l!l/1ffi1llllt J:.~c1, r;;; ✓ 1·t::ll,l'iE l .. J:.~c/\ r;;; 
✓1rg t::J:.~c-~~ll/J/!l'E-3' '1::~l!i' l, 2: O).~~ll/J/!l'E-3' 

( 3 ) i~lffl-'!'6 - 1 1 7 9 0 5 

t:: J: -, e -~~ll!J~ h-b @!QiifilliJ,, 7)<'&'fl!i€#c'1' Jr le J:.~c 
1, r;;) ✓ 1"iJ, GfffU1it::~t±:\ l, -f O)~tl:\/1ffi1$ /: , J:.~c:1 
✓"-f"-lv 1' O).~~ll/J0-7 /: O)ra9 (::J:.~cJ!ll!J)!j,Z1v 1' iJ> 
',!rnlt~h e \ ,,b. 

( o o o 9 J :t t::, c:: O)~BJlO)~i!J>J<r:I! 2 t::/ii\ 0 "-Iv" :1 
✓"--v5't@ ll!J~t:i:~@'-z:su .. J:.~c1, r;;; ✓ 1·0)r/1ffiJlffl□ 
$0)),/J,22$/:J:.~c:,'i:tl/7"77,y 1' /:O)ra9(::, [ljj7)<)!j5'"1 
f77k'!::Jrtt~it, c.':.0);7"1-\"77k(::J: 1JJ:.~c/\'7 
;;✓ 1·0)r/1ffi11ffl□ll!l'!::'l'tll: le\, 0. 
( o o 1 o l ~ Gt::, 2:0)~BJlO)~i!J>J<J:1!3 t::/ii\0"-lv 1' 

:1 ✓"--V'i'\ Elll!J~t:i:~@'tU, J:.~c1, r; ;;✓ fO)-fff!llll 
i:: .. J:.~c-~~ll!Jl!l:ic-Y O).~~ll!Jtillt till,c,, 1: l J:.~c*Wfllifil 
#c'!::JBJ,Jt-f 0-Jt7"J\ '71/✓ 1"iJ,, f-O)fffi{,'),/j 1) 0)/jJii@j{i): 
@'iJ,fil!J~oJ/l~t::ll,l'iE~ h, c:: 0)-Jf 7"1, r;;; ✓ frg t::, J:. 
~c@!QiifilliJ> J:.~cfill,CA::x-t le /j,C,, lt::iicJ\'Jt@!Qii Eli'E(:: 
3'ztli~ n e tl 0 .. J:.~c@!QiifillO)~tl:\/1ffiJllll 1: .. J:.~c:1 ✓"­
-V"-lv 1' O).~~ll/J0-7 /: O)ra9(::J:.~cJ!ll!J)!j,Z1v 1' '1::'J:R~Jt 
-t -b-1i .. J:.~c@!QiifillO)[ig/1ffiJll!l 1: J:.~c-~~ll!Jl!l:ic-Y O).~~ 
ll!Jfill/: ,i;,r-vtJrl ei!ll!J~ite, J:.~cst7·1,r;;;✓1· 

O)fill,C,,)ffj 0 0)/iJii@Jiv:@'tfil!J~-t 0 c:: 1: t::J: 0 .. J:.~ci!ll!J 
/!l"-lv 1' O)T ✓ s.,, 3 ✓ '1::fil!J!i1ioJ/l~t::fllinx: lt:: i, 0)-z:''i!'i 
0 . 
(0011] 
( ii'l!l l c:: O)~BJlt::J: htf, st7"7 v-kfffUt='lft~lt~h 

e \ > 0 :1 ✓ "-f"-lv 1' J:.t::li!@' l t::1J!i~t:i:ibJJiJ,~t,::1 ✓"­
f"-lv 1' O).~~ll!Jt::J: i'J ~i!~h-b i&!f'i1(::i,\ >e, -f0)1Bz 
~t:i:ibJJO):!i!_liiJ,:m:i:t§!tl:\nt::J:-, e]![t,t::~tilU~h e, 
-f O)~tilU:!l!:i:iJ>~lt'iE:!i!:i:O)~'f '.@:iitiltll[lg (:: ii', 0 iJ>i"iiJ>iJ>'j'lj 
JE'.~h-b. -fl e, -fO)'j'IJJE'.ms,llH::~--:J'\ >e, 1;'.0)If'j1 
t·i@IElllfo"n /: ~l'i@IElllfo"n /: iJ'ii7l'tt~ h-b . 
( O O 1 2 l 2: 2: t·, ~i!J>J<J:I! 1 0)fll!J,Jtt::J:htf, 7 v-

1,, rnut::ll,l'iEO)rf/iJ ~ lffl □ 0)1, r;;; ✓ 1·rg i::.. :m:i:t91t±:ln 
tl J: U'J:.~c :1 ✓"--V"-lv "O).~~ll!Jl!l:ic-Y t J[J(*r'Ji" 0 c:: 
1: i:: J: 0 .. -~~ll!Jm:ic-Y il J: u-:m:i:t91t±:lnt ---:i0)1, r; 
1// 1·-z:s·flnJ)<, flnm!-t 0 c:: 1: iJ,oJfln '"J: 0 .. c:: O)ffl!O)~ 
jlj'0)/1/j~ '1:: \lz'iE J: \ >iicJ\'J(::*lttlii" 0 t:: /ll)O)[ljj7)<, [ljj),l!flli 
€'1'/i1f]jt, i)>--:J\lzfilli(::fllinx:i" 0 2: /: iJ,-z:s·~ 0. 
( o o 1 3 l :tt::, :1 ✓"--V"-lv 1'0).~~ll!Jl!l:ic-Ytst 

7"7v-kiffUt·'"d:<, 7v-kiffUt::~l!i'l, iJ,--:,, 1,r; 
1// 1 rg t::J[J(*r'J l, :!l!:i:t§itl:\n0)-/1ffi1'1:: ll,l'iE"-- :ziJ, G 
%!;~lt ~ ht::3',:tl/7" '? 7 ·1 H::ll,l'iEi" 0 /: \, -3 :!1!:i:t§itl:\n 
0)3'z:tl/fllinx: 1: -t 0 c:: u::J: i'J, st7"7 v-kilUtfllifils.,, 
✓7·1vt•ff:i:t:: le, 7 v-kt::x-t-t 0JfJ1 i'J 11tt • JfJ1 i'J 
>'~ l iJ,, fl!i€S"J t:: b {i'*ffift• i, /i1f Jjt /: '"J: -b . lJ:: iJ,-, 
e, ;\1-ffl!O).)(/TT ✓A(::~le, -Jt7"7v-kiffU'!::7 
v-k fffliJ' G'.§:.W,t::Jf)( i'J >'~ l7J'~; le, i'l-llfllillllt::x-t-t 
0> ✓TT✓:Zt~t::11''"d:-3 2: /: iJ,-z:s·~, i~t:, ~1!,'0) 
,c.,Jiilll!l 1: i 1, -3 J\. ~ :m:i:t91t±:lnil J: u-:ic-Y i:x-t-t 0 fln 
7)<'1'1/l~t::/th e \, 0 iJ, G, s.,,.y 7- 1J ✓ 1"0)7;.(:: J: -, 
e, ~@'0)~~$'1:'.li!!~t::, iJ,--:,fl~*J: < lJ'ci'f, le, i!li 



lf=. iicJ\'J i lHH::mltl"i'i"° 0 2: /: -fie: f; 0 , 
( o o 14 lit~, lli!J>J<JJ'!20)fflnJtt::J:htf, :Y-1-'\'7 

71'0)1/-iv{i'/!lt::J: 0, J:.llc1,r:,s;✓ 1--rgA..O)[ljj7)<, 

[ljji,l!'lilf~;li{iaJ i 0 , i~t::, 1/-\' '7- 1) ✓ J"ll/it::[l,IJE'.,Z­
A mUiP GJi!Jlbi£0 lJ'ci¥7)<iiJ, '7 SJ✓ J"rg t::{~J.. -t 0 2: /: 
i,li'/!~t::[ljjJ!:i"" 0 c:: /: iic:•f; 0, 
( o o 1 5 l ~ Gt::, lli!J>J<JJ'!30)fflnJtt::J:ht:C 1,r:,s; 
✓1--0)mUM>t::i!lilt ~ht~-Jt7"1, "7 SJ✓1"i, -fO)ijiill,C.,J,/J 
0 t::/iiE@I ~ itc ill:@'ifil!J~ l t~ -3 ;i_ c:ll,l'iEi"" 0 c:: /: t:: J: 
fJ, 1J!ilit:iJbJJ~)!)!jO)::l ✓"-f"-iv )-0).~~ll/J0-7 /:.~~ 
ll/J/!l'E-Y 1: ii!ll/J~it 0 t~/l/)0)-'Ziv 1' 0)7" /1/ 3 ✓t 

ff~t::fil!J!i1i-t 0 c:: 1: iJ'<iJli~-r: ii; 0, 
(0016] 
(~/jf!ijylj] J,::ff, c.': O)~BJjO)~~/jf!iiJlJi tR!ffift::~--:J\ >c 

llJtBJl-t 0, tm U:L 2:0)~BJlO)-'Ziv 1' :1 ✓"--v5't@ll/Jlit 

_li[ji/;@'il J: tf'-f O)WJfltt::l'iclilt ~ ht~ Jllfo"nlfJG11i-/!l-'Ziv 1' 
:1 ✓"--'\'~@' /: -/J> G '"J: 0 :m_i_:'j'IJJE'.~@'i ~-t ~M,tJJ:?: f; 
mUffiftRI, tRI 2 ti -f 0)-'fffiftmc:· ii; 0 , loJtRI t::t, \, c, tRI 1 
oil J: um 1 1 t=~-tfflmt~* 1: loJ~O)fflnJt~*t::ti, 
loJ~O)'.f1'~ii1 l c, -fhG O)Jjj' l 1 ,JjJtBJlti'iifl!l/;i"" 0, 
( o o 1 7 l tRI 1 il J: Utm 2 t::~-t J: -3 t::, Jllfo"nlfJG11i­

/!l-'Ziv 1' :1 ✓"--V~@' 3 1: -f O)f:i,:ffiO)-'Ziv 1' :1 ✓"--v5't 
Elll/Jlit:i:~@' 5 /: ti, ll,l'iE-'Z- ;:z 6 J:.t::Mi/yrJiicJ\'Jt::l'iclilt 
~h c \ ,,iS /: /: b t::, Jllfo"nlfJG11i-/!l-'Ziv 1' :1 ✓"--V~@' 
3 0) :1 ✓"--V"-iv 1' 1 3 O)*Jf !!iilMi 1: "-iv 1' :1 ✓"--v5't El 
ll/JJjf_i_:~jl,' 5 0) ::l ✓"-f"-iv 1' 1 4 O)fti/!!iilllfi /: iJ>{iiJ''"d: 
ra91>!ii l>!iccx1lilt ~h c il 0 , 1J!illt:i:ibJJ /: l c O)Jllfo"n 7 
i-fhG:1 ✓-'Zf-'Ziv1' 1 3, 14J:.t::l¼itci!ms"Jt:: 
~i! l '"J:iJ' G, "-iv" :1 ✓"--v5't @ll/Jlit:i:~@' 5 mu t::O) 
li-liHrGn-r:1,0 o-Y-l:iv'"d:c·O):m:i:t§!tl:\n3 4 -r:·:m 
_i_: i ll~Wa9s"Jt::lit:i:-t 0 J: -3 t::fflmt l c \, 0 , 
( 0 0 1 8 l J:.liclllfo"nlfJG11i-/!l-'Ziv 1' :1 ✓"--V~@' 3 /: 

"-iv 1' :1 ✓-'Z-v5't @ll/Jlit:i:~@' 5 1: ti, "-iv 1' :1 ✓ "--v 
5't Elll/Jlit:i:~@' 5 muiJ,:m:i:t§!tl:\n 3 4 i ifm ;i_ c \, 0 ,¢.,: i 
l\l'ititC ~1irs"Jt::["1~0)fflj,Jtc:il,0-/J>G, i::rf, -'Ziv1' 

:1 ✓"--v5't @ll/Jlit:i:~@' 5 muO)fflnJtt::--:i 1, cliJtBJl-t 0 , 
2:. 0)-'Ziv 1' :1 ✓"--'\'5't Elll/Jlit:i:~@' 5 t::t, tt 0 -Jf7" 7 v 
-k 1 2 ti:,::;t!)z 1 5 i::/f l c \ >0 /: /: b t::, li~-Jt7"7 v 
-k 1 2 O)WJf:ii:jilij!!iilllfit::ij!ill:!z: lt~ocll/Jo-7 1 1 /: .~~ll/J 
0-7 1 0 /: O)ra9t::s--:, '( J:.lic::l ✓"-f"-iv 1' 1 4 -/J>'J:R 
lllt~h-r:1,0, C::0):1 ✓"--V"-iv1' 140)J:.mUMiiJ'O)r 
ffiftiJ:.lic::i::t!)z 1 5 O)J:.ffift::tllitf-t 0 J: -3 t::'"J:~h c \, 

0' 
( 0 0 1 9] J:.licocll/Jo-7 1 1 O)ij!ill 1 1 A0)~/1iilM, 

ti, -Jt7"7 v-1' 1 2 O)WJ/1iilllf>O)~mut::lilttt Ght~:!i:~ 

7" 7 7 '1/ 1' 1 8 R t::ifh clltrf:ii:ni/il t::tllill/J Eltt'"J:'.ltill:11 
fill 1 9 t::t, tt 0 0 '1/ f 2 7 R O):$'c/1iilt::-'Z 7 1) ✓ 1" 2 0 i 
Jr l c@J'iiioJli~t:::!i:~~h c \ >0 /: /: b t::, ij!illl 1 AO) 
il!l!!iilMiti, -Jf7 7 v-1' 1 2 O)WJ/1iilllf>O)il!JmUt::lilttt Gh 
t~:!z:~7"7 7 '1/ 1' 1 8 U::ith clltrf:ii:ni/ilt::tllill/JEltt'"J: 

( 4) i~lffl-'!'6 - 1 1 7 9 0 5 

□ ·1Y27 LO):$'c/1iilt::, f)]{ij!ill')'ttt21 (tRl5) i1rlc 
@l'!ii El tt t:: , iJ,--:,, 7)<-'f'ffif t::ifh c /iiE@JoJli~ t::!i:~ ~ h 
-r:1,0, 
( o o 2 o J it~, J:.licst7"7v-k 1 20)WJf:ii:llf>O)li 

\ ,t::)'Jr'iEra91>!ii l>!ic t~illiPJitti, li\ ,t:: -'f'f'r'"J:~X'f 0)1, 

-i/c0)3'i:~e ✓ 2 3 F, 2 3 R-/J>:lct1$l1ini/ilt:~lilt~h 
c \ >0 /: /: b t::, J:.lic,~~ll/Jo-7 1 0 O)ij!illl O A0)~/1iil 
Mit::ti, f:ii:,z!,i""0i!ll/J/!lY1-" ✓ 1"-'Ziv1'490)~tlHt 

m11 " ✓ 1--7'- 'J 2 4-/J'll,l'iE~h -r:1,0, 
( O O 2 1 l ~n, -'Ziv1':1 ✓-'Z-'\'5'tElll/Jlit:i:~@'5t:: 

tltt0 7v-k 90)J:.ffift::ti, J:.licst7"7v-k 1 2mu 
O)~J<10):!z~e ✓ 2 3 F. 2 3 Rt::x1J;6~itc, lltrf:ii:c:• 
~J<10)7 T -1 i/c0)7 '1/ 1 2 5 F , 2 5 R-/J>J:.i/i]f; t::;::" 
tl:\ ~ h c H 0 , WJM,O) 7 ·1 1 2 5 F t::tiJ:.i/il f; t::lffl.ax-t 
0 7 ·1 Jilli 2 6 F-/J>, it~f:i,:M,0)7·112 5 Rt::tilltrn 
jff/ll)J:.n A..i"J-/J'-c, c lffl.ax-t 0 7 ·1 1 ill/ 2 6 R-/J>JBJ,Jt ~ h 
c H 0 , 2: h G 7 ·1 1 ill/ 2 6 F , 2 6 R t::X't-t 0 J:.lic-Jf 
7"7v-k 1 2mU0)3'i:~e ✓ 2 3 F, 2 3 RO){ii\i'i-Jlitillt 
~J:-c,c,st~7v-1'12i7v-1'9~x1lc&0 
i1ttlfJ1 0 >'~ l oJli~t::fflmt l c \, 0 /: /: b t::, -f O)Jf)( 0 {1 

ttiicJ\'Jt::t,1,-r:, st7"7v-kl 20)~:m:i:i7•112 
5F, 2 5R-/J>:!z:~i""0J:-3t::'"J:~hc\>0, 
( 0 0 2 2 J J:.licfflmtt::J:ht:C -Jt7"7 v-1' 1 2 i 7 
v-1' 9 mu t::Jf)( 0i1tt011/iti, tm s t=~-t J: 0 t::, f:ii:Mi 
0)3'i:~e ✓ 2 3 Ri7 •y 12 5 RO)j\'f/l/)7 •y 1ill/2 6 R 
t::f,!IJ..liii\i'i-lt~f:i,:, -Jt7"7v-k 1 2 if:i,:Jjf,0)3'i:~e 
✓ 2 3 Rt$,N::rn"-li1E@l~itc, WJllf>O):!z:~e ✓ 2 

3 F i7 •y 12 5 F0)7 •y 1illi2 6 Ft::l',l'l,11i-5'tt::f,!l 
J.. l iii\i'i--t 0 2: /: c, /i1f]jtt::Jf)( 0 i1tt 0 2: /: iJ'<iJli~c: ii, 
0, i~,st~7v-k12i7v-k9~G&0~-t 
11/iti, J:.,zj,O)jf)( fJ i1ttll/i /: ti~t::, f:i,:Jjf,O) 7 •j 1 2 5 R 
0)7 ·1 Jilli 2 6 Rt::iii\i'i-~h c \, 0f:i,:M,0)3'i:~ e ✓ 2 3 
R i rp,L'(::-Jt7"7 v-1' 1 2 i:'F:EP Yni/ilt::J:.nA../iiE@I 
l c, WJM,0)3'i:~e ✓ 2 3 F i7 •y 12 5 F0)7 •y Jilli 
2 6 F -/J>G Jlitlllt~it, ml ,'(f:i,:Jjf,O):!z:~ t° ✓ 2 3 R i 7 
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