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Abstract

This project deals with the design and development of an electronic
fruit grader by weight.! The system cénsists of a 16 bit micro computer,a/D
converter.load cell,and amplifier to control the mechanical part of solenoids.
Computer programs are developed in Turbo Pascal .language, Té&st results showed
that the system performance is good but it still needg some modification,

especially on elimination of noise in the electronic circuits.
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IGAGE CEMENT SELECTOR CHART

MAX OPERATING CURE CURE SPECIMEMN STRAIN GENERAL
BASE STRAINGAGE TEMPERATURE TEMPERATURE CURE TIME PAESSURE MATERIAL LNT APPUCATION
COMPATIBILITY °c) ©cy (kg em?) COMPATIBILITY *a REVARKS
) All except Good general purpose
§ . |All except paper Room hours ~ i cement with adeguate
Nitro-Cellulose |0 o ction S 60 to 60 12~48 0.1~0.35 f:ahsdﬂE?( soluble 10 5 nent wi q
minutes 8 Fast cure, short term
Room 0.1~4 test, less durable
Acrylic Al B—-FAE 70 1~5 All except (at room} thermabmech, Shock.
3 B-FaB - N some plastics [T =" |Easy and durable for
oom ours - long-term tests,
5| Epoxy to 60 1~70 [|93571 0.5 (at-180°CI i 00 Homts
All that will - . N hours S {at room)
Epoxy  [stand cure tem-.| B—FAE - 656~300 | 1.3p 1~2 1 (21-180°C) Transducers and
FAB 200 All except best long-term
perature Expect-| B- some plastics stability varying
! tion 8 and reactive ambient conditions
Al paper based oL metals
Epoxy-phenolic| 150~180( H g 2~4 2 {at room}
Polyimide FSM only FSM 400 260 hg‘gs 2~3 2 {at room) For high temperature

er one or more of the following patents™

2.913.691. 2.920.298. 2.927.878.
2.992.400. 3.074.040. 3.092.798.
3.121.491, 3.138.775. 3.124.769.
3.314.033. 3.507.732.
ents dated

1962. 1963. 1964. 1965.

TION MANUAL OF SR-4 STRAIN GAGES
AGES TREATMENT PROCEDURE

2. MECHANICAL SURFACE
PREPARATION INSTRUCTIONS.

Specimen Matefial Guide
All metals Steps as given
Plastics

- Isopropy! Alcohol, Freon, or other

noninjurious solvents in place of MEK

(Steps 4 and 7)
Basic Steps.

m

file, grinding wheel, or sanding disc.

(2
away from area.

(3) Clean hands.

Mechanically smooth specimen surface with

Wipe or blow residual grit, paint Hakes. etc.

\

{7) Wipe gage area with clean gauze sponges

saturated with MEK.

Use fresh sponge for each wipe. Do not place

contaminated sponge

in MEK container.

Repeat until no further contaminates can be
seen on sponge after wiping.

(8)

The prepared surfaces should be protected

from fyrther contamination after cleaning.
w

3. NOTE |

(1) Instructions included with each cement
should be followed for the best, cosistent

resuite.
(2) The

dot-number  between

Temperature

IEN SURFACE
IATION Shown below.
VE Instructionsincluded
ATION with each cement.
IER—
Instructions included
LATION with each cement.
VE Instructionsincluded
I with each cement.
e ——
ISTALLATION Gages resistance,
leakage resistance.
IRE Soldering gages
IMENT lead wire
STIVE Moisture proofing
G instructionsincluded
with each Barrier.

(4) Wipe large area with clean gauze sponges
saturated in MEK.

Be sure all obvious contaminates are removed
before proceeding to step 5.

Roughen area with silicon carbide paper.
Use 400 grit for softer materials such as
aluminium.

Lightly indicate gage location with pencil, or
suitable tool.

{5)

6

Compensation’ ‘Gage (Dummy Gage) and
Active Gage must be the same. .

(3) Strain Gage cement selection chart given n
the Table above. - .
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CALIBRATION SHEET

=== <+> TE[\(] ===
m : - : TR 5 ] -
“Moddl' LU-20KA ',:Z,fgf,‘c{,’d'.?.,_.,1988 9-22 ¥EF | vpasoooia
b 5] ~ u Ll By o ! ‘L f" ’ 4
{!Cnpaci!)?" ZU kg-F T(-mp, | ZO CE Hl)mld 60 :/0
L. T h 14¢¢ VAY
Rated output 296¢ 5107
2, 3k 4%
Nonlincarity .05 % RO
3.t 2T A
Hysteresis 0.07 al ff, _RO
4, {3IE 1 ¥
Calibration constant 0.01334% Ve TAVAY ~
0.006671% /1.0%10°¢

FE:#*’tjﬁ-é-

6,

7

5‘-..--.} 22 Td A~

KYOWA [LICYRDKIC IKSTRUMEKTS CO. LTD. TOKYD, JAPAK

H, LheaRi

LA
Wiy

Temnerature effect on zero balance
B o r B RET

Temperature effect on ovtput
A4

Input & output resistance

£D B

x3xr¥a Y% RO /%

FE¥IY X %7 C
AN lnput =200.6 o e
5 Foutput 349.8 Q
]nsmclor N
it ? -

Supervisor ("__'._:'
5.8
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CALIBRATION SHEET

=== (> (QMP ===
TR . A S N mY .
Mode] LU-20KA !,n*‘_’-,?IFCI({,’dEwJ sgg- 9-27 EERY I ypasooo1a
b - | i 3 P o
f&apncm' <0 keof ] T(‘mP’ ! 20 ¢ Humn:lf"~ 60 %
1. E WD 1497 wN/V
Rated output 2GS X10° ¢
2, 3t
Nonlinearity 0.02 % _RO
3. LEATYL A
Hysteresis 0.03 % RO
4, % X i &
Calibration constant 0.0133~% Z1VIN
) SaH /f.oxo0e
5 - z;:.'.‘{ml l.']/?i 0 0066 E[
Temperature effect on zero balance ¥¥a¥ex 9% RO /°C
6., W1 HL b} LY.
Temperature effect on output ______,____f“i__’ A b %sC
7. ARG 7\.2{1_!)_;1{:_!_____ 3‘;‘(_’_._6_* _}:’
I_nnul & output resistance :15__7_)_'}_‘}!&’};_ \l/ ;fg_?_-f—:;__ }_2___
LI Upigeeeeseess TFg
—‘ L‘ Un“ g [kg,{:j {5.-10(;“ k;:i:'l;) .
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CEE 2 FE B B 5= % iH
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SPECIAL ACCESSORIES FOR LOAD CELL

' OPERATION MANUAL

1. Kinds and Features of Accessories

Saddie CA

The saddle is 10 be mounted on the
measured object. It is used to accu-
rately transmit the measuring load
1o the lozd cell.

Movable saddle ER

The saddle is freely .movable on &
plane in @ certain range. It is vsed
10 eliminate horizontal load.

Mounting base CF

The mounting base is used 1o install
a load cell on the foundation which
cannot endure the load or to fix a
*2ad cell if it cannot be fixed at
che bottom.

Rotation device RJ ot RJ-B

{for LT-F)

The rotation device is used for ten-
sion load measurement. It allows
for eliminating some bending or .
twisting force applied 1o the load
cell. Grease nipple type is also avail-
able.

Hook TH 35 TH-C
The hook is used for tension load :
measurement. It is suitable for .
measuring a tension of rope. TH-D

Shackle TR .TR-C
The shackle is used for tension load ‘&

measurement. It is suitable for
mepasuring a tension of rope. TR-D

Ball joint TU e
The ball joint is used for tension EscuSsuls:
>ad measurement. It is suitable {or

handling a measured object. - TU-B N—

. Precautions .

o The following accessories cannot be combined with

high-temperature and Inwetempereture load cells,
Rotation devices  RJ, RJ-B
Ball joints TU,TUB
Movable saddles ER,ER-B

e All accessories desctibed here tannot be combined
with the LU-A series Joad cell.

e As 3 rule, these accessories are to be mounted by
your dealer when the load cell is delivered. But if you
mount them, read this speration manual carefully for
correct installation.

. Mounting Method
(1) Compression load measurement ¢
For compression Ioad measurement, the load should
be applied vertically to the load cell. If you use the
saddle, movable saddle or mounting base, therefore,
you need to mouni it vertically to the load direc-

We describe here the typica! mounting examples end
methods.
8) LC series with the mounting base and saddle
Fig. 1 shows the load cell provided with the
mounting base and saddle.
Fix with bolts the saddle on the ioad point of
measured object. Set the mounting base utilizing
the screws at the bottom of the loadcell. (Usc
accessory bolts with hex, socket.) After mount-
ing them, fix with bolts the mounting base to-
gether with the load cell 10 the measured object.
Depending on the environmental condition, you
may mount them upside-down,
Note: Be sure 10 use bolts with hex. socket for
the above.
Soddie

—

——1R

L

Mounting base ;

b) LC series with the mounting base and movable

saddle

Fig. 2 shows the load cell provided with the

mounting base and movable saddle.

Fix with bolts the movable saddle to the load

point of measured object. Set the mounting base

utilizing the screws at the bottom of load cell.

After mounting them, fix with bolts the mount-

ing base 1ogether with the load celi to the meas-

ured object.

Depending on the environmertal condition, you

may mount them upside-down.

Eolts provided a1 the periphery of movable sad-

dle is to fix the internal saddle. Remove them

when operating.

Note: Be sure to use bolts with hex. socket {or
the above. The movable szddle is usually
irsed in combination with & check rod.

1

Movable saddte

Mounting base

Fig. 2

{2) Tension load measurement
For tension load measurement, you nieed to arrange
so thzt torque or bending force is not applied to the
losd cell. Also, to prevent such hazardous aceident
that the mounted specia} accessory is detached due
1o vibration, be sure to take measures against its
tuming.

o DK YOWA

KYOWA ELECTRONIC INSTRUMENTS CO., TD.



8) LU-50K~5TE with the shackle and hook _
Fig. 3 shows an example of the tension/compres-
sion load cell {LU-50KE~5TE) combined with
accessories, The shackle TR-C is mounted at the
top 16 prevent detachment while the hook TH-C
is mounted via the rotation device RJ at the bot-
tom. Prevent their turning by fixing every con-
nection using the setscrew with hex. socket. If
the mating side has no spot facing hole, make it.
Be sure to take abovementioned measures against
turning.

TR-C ?
Setscrew
—i_ Setscrew
o=
LU-50K~5;:JE L Seuscrew
iSmscrew
Setscrew
THe- .
Fig- 3

b) LU-10TE/20TE with the shackle and hook

Fig. 4 shows an example of the tension/compres-
sion load cell LU-10TE/20TE combined with ac-
cessories. The shackle TR is mounted at the top
to prevent detachment while the hook TH is
mounted via the rotation device RJ at the bot-
tom. Prevent their turning by fixing every con-
nection using the setscrew with hex. socket. If
the mating side has no spot facing hole, make it.
Be sure to take abovementioned measures against
tuming.

Setscrew
Senscrew

TH
Fig. 4

¢) LT-50KF~5TF with the shackle and hook

Fig. 5 shows an example of the tension load cell
(LT-50KF~5TF) combined with accessories. The
shackle TR-D is mounted at the top to prevent
detachment while the hook TH-D is mounted via
the rotation device RJ-B at the bottom, Prevent
their turning by fixing every connection using the
setscrew with hex. sockel. If the mating side has
no spot facing hole, make it. As to the cotier pin,
push it in at the position where the slit at the tip

of male screw meets the hole of cotter pin and

epen the «in o nrevent slinping cutl

Be sure 10 take abovementioned measures against
turning.

For the method of mounting the rotation device
R.1-B, refer to the following section (3).

TR-D

Sencrew
~Coner pin
}LT-SOKF-STF

[l aa)

Seucre H
RJ-B

Cotier pin
Setscrew

<—TH-D
Fig.5

d) LT-10T/20TF with the shackle and hook

Fig. 6 shows an example of the tension load cell
LT-10TF/20TF combined with accessories. The
shackle TR-B is mounted at the top 1o prevent
detechment while the hook TH-B is mounted via
the rotation device RJ-B at the bottom, Prevent
their turning by fixing every connection using the

setscrew with hex. socket. f the mating side has

not spot facing hole, make it. As 10 the cotter
pin, push it in at the position where the slit at the
tip of male screw meets the hole of cotier pin and
open the 1ip to prevent slipping out.

Be sure to take abovementioned measures against
turning. ) . L
For the method of mounting the rotation device
RJ-B, refer to the following section (3).

' TR-B
Cotter pin
r'L LT-10TF/20TF

Setscrew
~+—RJ-8

Cotter pin

TH-B
Fig. 6

e) LTH-50K~500KE with the shackle and hook

Fig. 7 shows an example of the high accuracy
tension load cell {LTH-50K~500KE) combined
with accessories. The shackle TR-03D is mounted
at the top 10 prevent detachment while the hook
TH-05C is mounted at the bottom via the rota-
tion device RJ-D5. Prevent their turning by fixing
every connection using the setscrew with hex.
socket. If the mating side has no spot facing hole,
make it. As to the cotter pin, push it in 8t the
jposition where the slit at the tip of male screw
meets the hole of cotter pin aand open the tip to
prevent slipping nut.

Be sure 10 take abovementioned measures against
turning.

5 ~—-
i~ RJO5

{1 _I‘} Leustien

AY
l-TH-OSC
Fig.7

1) LU-E with ball joints

Fig. 7 shows an example of the tension/compres-
sion load cell (LU-50KE~20TE) combined with
accessories. One ball joint TU is mounted at the
top to prevent detachment while gnciher ball
joint TU is mounted vig the rotaticn device RJ at
the bottom. Prevent their turning by $ixing every
connection using the setscrew with hex. socket.
If the mating side bas no 501 Yecing Lole, make
it.

Be sure 10 take abovementioned measures against
tuming.



{3) Connection of 'the tension load cell LT-F with the.

TV ! |
- rotation device RJ-B.
":’}-:_S,e“c'ew Main unit
— gg;srew Coupling screw
RJ Counitersunk
Seiscrew spring washer
~ i
TU Fig. 8 Y. E::l :vc:c‘hﬂ
g) LT-F with ball joints ~ .
Fig. 8 shows an example of the tension load cell ~
{LT-50KF ~ 20TF) combined with accessories. R .
One ball joint TU-B is mounted a1 the top 10 pre- Fig. 11

vent detachment while snother ball joint TU-B is
mounted via the rotation device RJ-B at the bot-
tom. Prevent their turning by fixing every con-
nection using the setscrew with hex, socket. If
the mating side has no spot facing hole, make it.
As to the cotter pin, push it in at the position
where the slit at the tip of male screw meets the
hole of cotter pin and open the tip to prevent
slipping-out. :

Be sure 10 take abovementioned measures against
turning.

Also, screwing the ball joint TU-B too deep
makes the load cell unoperable. So, screw it into
the load cell until it hits the stop and after then,
be sure 10 unscrew and return it & little.

For the method of mounting the rotation device
RJ-B, refer to the following section (3).

Fig. 11 and 12 show the tension foad cell LT-F and
the rotation device RJ-B respectively.

Scucrew with
hex. sochet

Main uniy

Fig. 12
4 TU-B
i Cotter pin Procedure
J-LT-F 1) As shown in Fig. 9, detach the coupling screw of
= the tension load cell LT-F by removing the bolts
p oA BB with hex. socket and countersunk spring washers.
" 4 RyB 2) As shown in Fig, 10, remove setscrews with hex.
. socket and then detach the coupling screw of the

i0tation device RJ-B by utilizing the bolt with
hex. socket which was removed at step 1. At that
time, usc an appropriate wood so-as not 1o dam-
age the thread of the bolts with hex. socket.

3) Mount the coupling screw detached from the
rotation device RJ-B 1o the main unit of the ten-
sion load cell LT-F. The tightening torque for the
bolt with hex. socket is shown in Table-1.

" 4) Screw the main unit of the rotation device RJ-B
onto the coupling strew of the rotation device
which was meunted 1o the tension load celt LT-F.

3) To prevent their turning, put the setscrew with
hex. socket to each spot facing position securely.

Cotter pin

- TUB  Fig g

h) LTH-E with the ball joints
. Fig. 10 shows an example of the high accuracy
tension load cell (TH-50K~500KE) combined
with accessories. One ball joint TU-12B is mount-
ed at the top to prevent detachment while anoth-
er ball joint TU-12B is mounted at the bottom
via the rotation device RJ-05. Prevent their turn-
ing by fixing every connection using the setscrew
with hex. socket. If the mating side has no spot
leLing Lbit, Mahe it A 10 The Lot pin, pu b

in at the position where the slit at the tip of male Table-1 Proper tightening torques for tightening bolts

screw meets the hole of cotter pin and open the of LT-F

tip to prevent slipping out. Rated 5010 [ S00 kgl [ . 104! 201t
Be sure 10 take abovementioned measures against load 200kg! | 1021t

turning. Tighteang | e M8 | Mo | mis | m20
Also, screwing the ball joint TU-12B deep makes bolt

the load cell unoperable. So, screw it into the Fightening [ 4\ rom | 3 ket-m 7 kgl-m |27 kgf-m|56 kgf-m
load cell until it hits the stop, and then be sure 10 joraue

unscrew and return it a little. (4) Other .

Tu128

If there is anything unclear on the connection meth.

: ; 0d, etc., contact your dealer.
Cotter pin
( E LTHD
e13CTews
i DK YOWA
ew KYOWA ELECTRONIC INSTRUMENTS CO., 17D,
TU12 Address: Choly-Higashiguchi Building 2F, 45-6, Fuda 1-chome, Cholu, Tokyo 182, Japan

Fig. 10 ™

Prone: 0424-81-3537 Fax. 0424-88-1149 Telex: 02522-335 KYOWET J

-



IM-T-115C (°'87.4)

LOAD CELLS

OPERATION MANUAL

1. Apptlicable Models
This instruction manual applies 10 the following models:
LC-A, LC-E, LC-F, LCK-A,
LC-FH, LC-FL,LCJ, LC-G;
LU-A, LU-E; LC-N
“LT-F, LT-FH, LT-FL, LT-G

2. Checking Accessories
After unpacking, make sure that the following accesso-
ries have been included. ’
(1) Calibration sheet 1 copy
{2) Operation manual ~ 1 copy
(3) Cotter pins (for LT-F only) 2 pcs.

3. Installation

(1) Using trole or acetone, wipe off the zinc plating for
rust prevention which has been applied to the bot-
tom and top of the load cell.

(2) The load cell is so designed that it senses only the
force applied 1o the center shaft. Install it carefully
since the propriety of installation gives the direct
influence to the measuring accuracy. Arrange SO
1hat inclination Joad, turning moment, horizontal
force component and bending moment do not bring
an adverse effect.

(3) The load cell has the capability to sufficiently com-
ply with a daily change of atmospheric temperature.
But 1ake suificient care that the load cell partially
exposed 1o & direct heat is given a transient phe-
nomenon which may affect the accuracy. i by all
means you are compelled 10 use it in a temperature
excezding the allowable range, protect the whole
load cell with a heat insutation material so that the
vperating temperateie range is not exceeded.

{4) When tmpact and vibration exist in the load direc-
tian, it i impossible to decide the rated load for the
lcs0 et unlass she accelerstion is determined. In
euch & cose, therefore, you need to take a sulficient
gitowznce for. the rated load, If the acceleration is
known, the rated capacity can be determined based
on the loaded static weight and “mass x accelera-
tion” applied to the load cell. The same explanation
applies 10 the cate where impact and vibration exist
in the horizonte! ditection,

Criye} o penlec

w

Bad examples

31

32

v
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7170177 7- -7 7T
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Measuring compression oad

(Applicable models: LC-A, LC-E, LC-F, LCK-A,

LC-FH, LC-FL, LC-J, LU-A, LU-E, LC-G, LC-N)

(1) Fix the saddle to the load point of the meas:
ured object by welding or screwing an iron
piece. Use the saddle having a hardness of HRC
38 1o 40 and protert it from rust by applying
grease. But take care of the kind of gresse when
applying 1o 2 high- or low-lemperature load
cell.

(2) Install and fix the mounting base utilizing
screw provided on the bottom of the ipad cell.

(3) Be sure 10 install the saddle and mounticg base
horizontally to the loaded surface so that the
weight is verticaliy applicd to the ot oolh

The figure below shows 8 typical example to
make measuremeni more securate,

Saddle

| — ———tLoad cell

Measuring tension load

{Applicable models: LT-F, LT-FH, LT-FL,

LU-E,LT-G)

(1) Install the load cell utilizing the screws provid-
ed at the center of the top and bettem.

(2) 1 is required that bending mament and turning
moment are not zpplied 10 the load cell when

. operated. These nur only gives adverse inflis

ence 1o measurement accursty butl &lso fon-
siderably shorfens the servipe Bife ol the load
cell.

{3) For safety measure, tuke 5 sutlicicnt safety fac
1or when determining the rated load for the

@ KYOWA
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load cell and, in addition, prepare a safety de-
vice to prevent its dropping considering an un-
expected accident.
(4) When vtilizing the full rated load by connect-
ing the special atcessory {such as TR, TH, TU, s
and RJ), or when an overload is 1eared contact
your dezler since some installation condition
brings @ problem on the strength.
Be sure 10 take measuies 10 prevent turning at
connections of the Inad cell and accessories.
a) Connect the LU-E or LT-G 1o accessories
with setscrews to prevent turning. Ensure
a spot facing on each mating side.
b) Connect the LT-F 1o accessories with cotter . . .
pins to prevent turning, In this case, take
greatest care to keep the bottom of the ball :
joint from contacting the load cell. Other- LU-A load cell
wise, the ball joint may give ® damage 1o the
load cell. Saddie -
(6) When screwing the accessories into the load
cell, take care that an excessive torque is not Fig. 6
applied 1o the load cell proper. Especially, if
the rated load is low, an excessive torque may
damage the load cell.
Fix the cable when installing the load cell with
a low rated load. Otherwise, the indicated value Tightening | e MB M10 M16 M20
may wander due to its own weight. (Rated load ;i el -
200 kgf or lower) Taghining | 3 hgt-m | 3 kgt-m | 7 kgtm (27 kgt-m|56 kyfom
When installing the LU-A load cell in the dy-
namic direction for tension load measurement, Table 1

set it upside down 1o eliminate the influence of : . .
i up 3-3 Measuring both tension and compression loads

dead load. :
(9) The TU type ball joint and RJ type rotation (Applicable models: LU-A, LU-E, )

Shackle

o Scitscrew

e LU/LT-G
load cell
ST Sencrew

Hook

(5

~—

Proper tightening torques of tightening bolts for LT-F

5010 | 500 kgf
Rated load 200 kg! | 10 21 51l 1014 20

7

—

(8

-—

device cannot be used for high- and low-temper-
sture load cells. For them, use the TR type
shackle and TH type hook or connection screws
described later in section 3-3.

{10) When connecting the RJ-B 1ype turning attach-
ment to the LT-F load cell, remove coupling
serew on the load cell. The proper tightening
sorgques are as shown in the table 1.

Ball joint
Double nut

l _— ———LTH loud cell
Device 10 prevent

}/mvning

y _— Roz1ation device
Double nut

(o) Ball joint

Fig. 3

¥een them '
{ror: contacung, g
—[———- -------- — P~ Ball joint
-~ \
| x:'::f_"' Cotier pin

-~
ra
2 ~LT-F load cell
-5 - Coupling
/” T screw
. Cotter pin
Tightening
boly .
Ball joint

Fig. 4

{1) Install the load celt utilizing the screws provid-
ed at the center of the 10p and botiom,

{2) Connection screws are applicable if only pure
compression and pure tension loads are applied
to the load cell. Centering and parellelism of
two connection screws are required. Loose con-
NEction screws oo noT ensiire accuracy.

{3) The R type sotation device canant be used for

cempression load.

An alternating load or inpart load to ihe toad

celi bring: a problem of the Tatipue tesistance of

the load cell iself. Therefore, contact your
dealer for special specifications.

(5) Refer 10 section 3.2 “Measining tension logd”
as well,

{4

—

e CONNECTION SCIEW

"'-‘*'—l - Secuiscrew
-~

t—e=——L L} lo50 cell
I Py Sescrew

] }\_ o H
—Lonthechion ifrew

Fig. 7




4. Connection -

" (1) LC, LU, LT and LCK series load cells employ 4-wire
cable. Ceble connections to the connector are
shown on Fig. 13,

{2) Some models are provided with & shield wire of the
cable connected to the Losd Cell casing while others
do not, If you connect the shield wire 10 the ground
‘with the load cell connected 1o sn indicetor, teke
cere thet & loop thereby formed mey not ensure cor-
rect meesurement due to induction,

Models provided with shield wire of the cable con-

nected to the Load Cell cesing:

LC-A, LC-E, LCK-A, LC-J, LU-A, LU-E

Mode!s not provided with shield wire of the cable

connecied 10 the Load Cell casing:

LtC-F, LC-FH, LC-FL, LC-G,

LT-F, LT-G .

Ground the system st the emplifiet/indicator. At

thet time, connect an oscilloscope to the output of

the gmplifier/indicator and check waveform for in-
duction and noise. Grounding does not always en-
sure good result.

When you install two or more load cells in a system,

you may find an average value by connecting the

junction box (refer Fig.10) or find an added or
deducted value by providing a reguleted DC power
for each load cell (refer Fig.11 & Fig.12). Select

(3

—

the suitable method 1o meet with your requirements.

(4} To let each load cell exhibit the full performance,
unify the table length between each load cell and
the junction box and ensure the same temperature
{or each load cell,

Individua! bridge powers, if used, are required 1o
provide high stability.

(5

-~

tadieator | o

Fig.9 Fig.10
Configuration of a system Configuration to find
with one load celi BN everape value

Indicator

—
!
—
i Indiceror
| S |

s o ve.
Fig. 11 Fig.12
Configuration to fing Confizuretion to fing
an edded value a dedacted walue

5. How to Search for a Load Weight

When an unknown load is applied 10 the load cell, the
pointer of the amplifier/indicator swings or the digital
display indicates a numerical value. To find the weight
of unknown load, calculate it besed on the indicated
value referring to the section “Sensitivity" in the calibra-
tion sheet and the calibration value of the amplifier findi-
cator. If you use an amplifier of other make, you need to
accurately know the input bridge voltage. Based on it,
calculate to what pV/V the output torresponds. Load
weights which correspond 10 the output voltages ‘in
1uV/V ate described in the calibration sheet. Find the
toad weight by multiplying the indicated value by the
corresponding value.

. Maintenance

(1) Never disassemblé the load cell.

(2) Avoid dropping a material or giving an impact onto
the top of the load cell.

(3} Let your dealer calibrate the load cell once a year.
Especially, if an excessive horizonial force compo-
nent or excessive load is applicd to the load cell,
you should calibrate it.

(4) Be careful that such foreign materials as water, oil
and dust do not stick on the terminals of cable and
plug and socket of the connector.

. Inspection
. (1) Using & tester or digital multimeter, verify that the

input/output resistance as well as the resistance
between red and black wires (A-C) and white and
green wites (B-D) is 3509. Further, for the B-wire
cable, verify that the red and yellow wires as well as
the black and blue wires are in shorted condition,

{2) Verify that the insulation resistance between the
casing and any termipal of the cable except the
shield wire is more than 100M/50V DC with the
casing connected 1o the negative terminal of the
insulation resistance tester,

4-wire cable
X’('_— Whiie (~)
Duipu
Green {4}
4
3 T
k-]
£ %
- ©
[
Input
OGreen (1)
Sheld Outpy
O White {-)
O Black {-)
ORed (1) Input

Blank

Fig.13 4-wire cable arrangement
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2
{$3 mm)

i:&’:‘;’; A Cross Section

V-Belt QOutside Length V-Belt Outside Length V.-Belt Outside Length
No, {in) {mm) No. {in) {mm) No, {in) {mm)= ;
A20 221 56134 A53 55.1 1309 54 AB6 "88.1 2237.74 .7
A21 231 586.74 A54 56.1 1424 84 AB7 89.1 2263.14+;,
A22 241 612,14 AS55 57.1 1450,34 AB8 90.1 2288.54 1
A23 25.1 637.54 A56 §8.1 147574 A89 91.1 231394
A24 26.1 662.94 A57 59.1 1501.14 _A90 92.1 2339.34 3
A25 27.1 688.34 A58 60.1 152654 A91 93.1 2364.74-
A26 28.1 71374 A59 61.1 1651.94 A92 94.1 2390.14
A27 29.1 739.14 A60 62.1 1677.34 A93 95.1 2415.54 ~
A28 30.1 76454 A61 63.1 1602.74 A94 96.1 244094
A29 311 789 94 AB2 64.1 1653.54 A95 97.1 2466.34
A30 321 81534 A3 65.1 1653.54 A6 98.1 2491.74
A31 33.1 840.74 A4 66.1 1678.94 A97 99.1 2517.14
A32 343 866.14 A65 67.1 1704,34 A98 100.1 2542.54
A33 35.1 89154 A66 68.1 1729.74 A100 102.1 2593.34 %,
A34 36.1 91694 A67 69.1 1755.14 A101 103.1 . 261874
A35 37. 942.34 A68 70.1 1780.54 A102 1041 2644113 74
A36 381 967.74 AB9 71 1805.94 A103 1051 2669.54 =
A37 .1 993.14 A70 723 1831.34 A104 106.1 269494
A38 40.1 101854 A71 731 1856.74 A105 107.1 2720.34
A3 411 104394 A72 74 1882.14 A106 1081 2745.74
A40 421 1069.34 A73 - 75.1 1907.54 A110 1121 2847.34
A4t 431 109474 A74 76.1 1932.94 A112 114.1 2898.14
A42 44.1 1120.14 A75 77.1 1958.34 A120 122.1 3101.34
A43 451 114554 A76 78.1 1983.74 A128 130.1 3304.54
Ad4 46.1 117094° A77 791 2009.14 A133 135.1 3431.54
A4S 471 1196.34 A78 80.1 2034.54 A136 138.1 3507.74
Ad6 481 122174 A79 81.1 2059.94 Al44 146.1 371094 iy
A47 49.1 1247.14 AB0 821 2085.34 A158 160.1 4066.54 %4
A48 - 50.1 127254 AB1 83.1 2110.74 A173 175.1- ——{-- 4447543
A49 51.1 1297 .94 AB2 841 2136.14 A176 178.1 4523.74 234,
AS0 52.1 1323.34 * A83 85.1 2161.54 A180 182.1 4625.34-3
A51 531 134874 AB4 86.1 2186.94 A237 239.1 6073.14 33
A52 54.1 137414 ~ AB5 87.1 221234 A293 2951 ~ 7495.54~
21732 . . 4
117 ehend - LS E3 . . .
me- . - - "Ei’:g#‘
“~B Cross Section 4
.B26 288 731.52 B43 458 116332 4 860 62.8 1595.12
827 298 756.92 ~ Baa 468 1188723 B61 638 1620.52.;,
_.B28 308 782.32 Bas" | 478 121412 B62 64.8 164592
B29 s 807.72 B46 488 1239.52 B63 65.8 16713223
830 ¢ 328 833.12 Ba7 498 1264.92 B64 66.8 1696.72
831 338 858.52 B48 50.8 1290.32 * -B65 67.8 172212
B2 -~ 348 883.92 849 51.8 1315.72 B66 68.8 1747.52
B33 358 909.32 BSO 52.8 134112 867 69.8 177292
B34 368 934.72 B51 538 1366.52 B68 70.8
B35 318 960.)2 852 548 1391.92 869 718
B36 388 985.52 853 4 558 1417.32 B70 728
B37 28 1010.92 BS54 ] 56.8 1442,72 B71 738 187452
838 408 1036.32 BS5 . 57.8 1468.12 B72 74.8 1899.92
B 418 1061.72 " BS6 588 149352 873 75.8 1925.32
B40 428 1087.12 B57 59.8 151892 B74 76.8 1950.72
Ba1 438 1112.52 858 60.8 1544.32 B75 778 1976.12
B42 a48 1137.92 .B59 618 1569.72 B76 788 2001.52
a1 FRERRL S o SRS - BN
WAUNHMIARNATAI TIWNIURIIUININETY IGIUNI]
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mes B Cross Section{cont'd) _ - -
V-Belt Outside Length- V-Belt Outside Length V-Beht Outside Length
No. {in) {mm) No. {in} (mm) No. (in} {mm)
B77 79.8 2026.92 Bi11 1138 289062 - B162 164.8 4185.92
B78 808 2052.32 8112 1148 2915.92 8163 1658 4211.32
B79 818 2077.72 B113 115.8 2941.32 B165 167.8 " 426212
B8O 8238 2103.12 B114 1168 2966.72 B166 168.8 4287.52
881 838 2128.52 B115 1178 2092.12 B167 169.8 * 431292
882 848 2153.92 B116 1188 3017.52 B168 1708 .4338.32
883 85.8 2179.32 B117 119.8 30p42.92 8173 °| "~ 1758 446532
B84 86.8 2204.72 B118 1208 3068.32 B175 177.8 ~~-| 4516.12
B85 878 2230.12 8120 122.8 3119.12 B178 180.8 4592.32
B86 88.8 2255.52 B123 1258 3195.32 8180 182.8 4643.12
B87 89.8 2280.92 B124 126.8 3220.72 B190 192.8 4897.12
B8S 90.8 2306.32 B126 128.8 3271.52 B191 193.8 492252
B89 o918 2331.72 B128 130.8 3322.32 B192 104.8 4947.92
B90 928 2357.12 8130 1328 3373.12 B195 197.8 5024.12
891 938 2382.52 B131 1338 3398.52 .B205 207:8 5278.12
892 948 2407.92 B133 135.8 3449.32 B206 2088 ~| 6303.52
B93 95.8 2433.32 B135 137.8 3500.12 B210 2128 5405.12
B94 96.8 2458.72 8136 1388 3525.52 8221 2223 5646.42
B9S 978 2457.12 B137 1398 3550.82 B225 226.3 5748.02
B96 98.8 2509.52 B138 140.8 3576.32 B237° -238.3 6052.82
897 998 2534.92 £140 1428 3627.12 B240 241.3 6129.02
B98 100.8 2560.32 B142 1448 3677.92 B255 256.3 6510.02
899 1018 2585.72 - B144 146.8 3728.72 B270 271.3 6891.02
B100 1028 2611.12 B146 148.8 3779.52 8285 286.3 7272.02
B101 103.8 2636.52 B147 149.8 3804.92 B292 293.3 7449.82
8103 105.8 2687.32 B148 150.8 3830.32 B293 294.3 7475.22
8104 106.8 271272 8150 152.8 3881.12 8300 301.3 7653.02
B105 1078 2738.12 B152 1548 3931.92 B315 316.3 8034.02
8106 108.8 2763.52 B153 155.8 3957.32 . B330 331.3 8415,02
B108 1108 2814.32 B154 156.8 3982.72 8360 361.3 9177.02
8109 1118 2839.72 B156 168.8 4033.52
8110 1128 2865.12 B158 160.8 4084.32
78" ’
£22 mm} e . — e - - -
/16" . = "
wamm G Cross Sections ~ . A
(o1 52.2 1325.88 €90 94.2 2392.68 c124 128.2 3256.28
ca9 . 532 1351.28 c92 96.2 2443.48 C126 130.2 | 3307.08
cst 552 1402.08 co3 972 2468.88° 'C128 4 1322 © 3357.88
C54 58.2 1478.28 co4 982 2494.28 - 135.2 3434.08
cs5 592 1503.68 cg5 99.2 2519.68 132 136.2 3459.48
cs7 61.2 1554.48 €96 100.2 2545.08 C136 4 1402 3561.08
c60 642 1630.68 c97 101.2 2570.48 c138 142.2 3671.88
ce1 652 1656.08 co8 1022 2505.88 €139 143.2 3637.28
C62 66.2 1681.48 c99 - 1032 2621.28 c140 144.2 3662.68
672 1706.88 100 104.2 . 2646.68 ci41 *1452 3688.08
682 1732.28 c101 1052 2672.08 C144 148.2 3764.28
69.2 1757.68 C102 106.2° 2697.48 ‘147 151.2 3840.48
702 1783.08 c103 1072 2722.88 -C148 152.2 3865.88
722 1833.88 104 108.2 2748.28 C150 " 1542 3916.68
742 1884.68" c105 *109.2 2773.68 c151 165.2 3942.08
752 1810.08 C106._ 110.2 2799.08 C152 156.2 3967.48
762 1935.48 c107 1112 2824.48 c153 157.2 3992.88
772 1960.88 c108 1122 2849.88 ci54 "158.2 4018.28
792 2011.68 c109 1132 2875.28 C156 160.2 4069.08
80.2 2037.08 c110 1142 2900.68 c158 162.2 4119.88
822 2087.88 cm 1152 2926.08 C160 164.2 417068 .
832 2113.28 Cc112 11622 2951.48 c162 166.2 4221.48
852 2164.08 c114 118.2 3002.28 c167 171.2 4348.48
862 2189.48 c115 119.2 3027.68 C169 1732 4399.28
872 2214.88 C116 1202 3053.08 173 177.2 4500.88
88.2 2240.28 c117 1212 3078.48 C175 178.2 4557.68
892 2265.68 clis 122.2 3103.88 - c177 181.2 4602.48
9802 2291.08 ci1g 1232 3120.28 C180 184.2 4678.68
912 2316.48 c120 1242 3154.68 c183 187.2 4754.88
922 2341.88 c122 126.2 3205.48 c185 189.2 4805.68
o .
MMM 1 7o
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8"
122 mm) —— «
9/16" .
- b
aemm G Cross Section(cont’d)
V-Belt Outside Length® V.Belt Outside Length V.Belt Outside Length.,};{?“;;
No. (in) {mm) No. {in) tmm) No. {in) (mm) - 7
C188 192.2 4881.88 -~ C240 242.2 6151.88 C320 3222 8183.883
c190 1942 4932.68 C246 2482 6304.28 C330 332.2 8437.88%
C195 199.2 5059.68 €255 257.2 6532.88 C345 347.2 8818.
C202 206.2 5237.48 Cc270 2722 6913.88 €360 .362.2 9199.88"
c207 2112 5364.48 €280 2822 7167.88 C390 392.2 9961.88-1
c210 2142 5440.68 €285 2872 7294.88 C420 4222 10723.88
c212 2162 5491.48 C300 302.2 7675.88 €450 452.2 11485.88°
C225 2272 5770.88 €315 317.2 8056.88 €480 4822 12247.88
] - .
11/4"
32 m
e
wre) Cross-Section : r
D105 1102 2799.08 D210 215.2° 5466.08 D354 356.7 9060.18 °
D112 11712 2976.88 D225 227.7 5783.58 D356 358.7 911098
D120 1252 3180.08 D240 2427 6164.58 D360 362.7 '9212.58
D128 1332 3383.28 D255 257.7 6545.58 D390 392.7° 9974.58 -
D144 149.2 3789.68 D270 2727 6926.58 D420 4227 10736.58 4
D158 .163.2 4145.28 D285 287.7 7307.58 D450 452.7 11498.58 ~
D162 167.2 4246.88 D300 302.7 7688.58 D480 482.7 12260.58
D173 178.2 4526.28 D315 317.7 8069.58 D540 542.7 13784.58
D180 185.2 4704.08 D330 3327 8450.58 D600 602.7 15308.58 -
D195 200.2 5085.08 D345 3477 8831.58 D660 662.7 16832.58 |
12
r-—-(u m R .
T,
! .
wen E Cross Section N
: ]
- E148  [—15:10 38354 |+ E270 2735 6946.9 E480 4835 | 1228091
E180 187.0 4749.8 E300 3035 7708.9 ES40 5435 138049+
E195 202.0 5130.8 E330 3335 8470.9 “EB600 '603.5... 153289 ;
£210 217.0 5511.8 - - £360 3635 92329 E660 663.5 16852.9
£225 2285 5803.9 £390 3935 9994.9 ~411
€240 2435 6184.9 EA420 4235 10756.9 . ;‘?‘3
- —
. -Vﬂ
T4 B _av sV _8v 3
3 2 - = s
A Ao 4 @eltNo. L!'?ﬂv‘:?l:m') L...;:f?mm) BettNo. | | Ooe ) | Length tmmy | oM Ne. L-orvtm:l?n.\m) L-rm':vc?mm) b }
3v 250 635 631 5V 500 1270 1262 + 8V 1000 2540 S" 3
3v 265 673 669. 5V 530 1346 1338 - 8V1050 | 2692 s 4
3v 280 71 707 5V 560 | =~ 1422 414 - 8V1120 | « 284S - .
3v 300 62 758 5v 600 |7 1524 1516 ~ } - 8V 1180 2997
3v_31s 800 796 SV 630 . 1600 1592 + 8V 1250 3175 =
3V 335 =851 847 &V 670 7702 1604 T8V i320
3v 355 902 898 sV 710 - 1803 1795 « 8V 1400 3556
3v 375 953 949 5V 750 1905 ~ 1897 -] -8viscod 3mi0 3794 .
- 3V 400 1016 1012 SV 800 2032 2024 < 8V 1600 ~- 4048 “FY
_ 3v_azs 1080 1076 5V_850 2159 . 2151 - 8V 1700 4318 4302
3V 450 1143 1139 &V 500 3266 2278 ~ 8V 1800 4572 s
- 3v 475 1207 1203 SV 950 2413 2405 - 8V 1900 4826 4810 44
3v s00 | . 1270 1266 +5V1000 |- 2540 2532 .| - 8V 2000 5080 5064 ot
3v 8§30 1346 1342 - 5V 1060 2692 .f L2684 - 8V2120 5385 5369 "%
: 3v_$60 1422 1818 5V 1120 2845 2837 + 8V 2240 5690 £674 be
- 3V 600 1524 1520 5V 1180 2997 <8V 2360 5094 8978 -5
+3v 630 1600 1596 +5V 1250 NS 3167 8V 2500 6334 >
- -+ 3v 670 ~1702 1608 + 5V 1320 3353 8V 2650 6731 6715 3]
e -3v 710 | ..1803 1769 5V 1400 3556 8V 2800 12 7096 4]
-3v_ 7% 1905 1901 5V 1500 3810 3802 - 8V 3000 7620 7604
~3V 800 |_ 20%2 2028 ~5V 1600 56 BV 3150 8001 B A3
. -3V 850 2159 2155 5V 1700 4318 4310 8V 3350 8509 8493 3
- -3v 900 2286 2282 « 5V 1800 4572 4564 - 8V 3550 9017 9001 14
3v 950 2413 2408 5V 1900 4826 4816 8v 3750 9525 9509 E
3v 1000 -2540 2536 5V 2000 £080 5072 8va000 | 10160 10144 d
3V 1060 2602 2688 v 2120 5385 377 8V 4250 10795 10779 )
3vii2o 2845 2841 5V 2240 5690 5682 - 8V 4500 11430 11414 ;‘
3v 1180 2997 2993 « 5V 2360 5904 . 5986 - 8V 4750 12065 12049 A
-3v 1250 3175 31N -5V 6350 €342 * 8V 5000 12700 12684 “* |
- 3v 1320 3383 3349 5V 2650 €731 6723 4
- 3v 1400 3556 3552 ~6V 2800 7112 7104 5
- 5V 3000 7620 7612 _ R
i | Em | B ‘
TVER 0017 9009 :
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