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Abstract

We developed a new weighing sensor construction which we named Super-Hybrid-Sensor (SHS) for
the new electronic balance GX series. The construction of the SHS is a hybrid body which combines
an Electromagnetic Force Motor and a Roberval body, the construction of which is same as a Load
Cell using strain gauges.

Since the SHS has both greater stability, due to its Roberval body, and greater sensitivity, because of
the Electromagnetic Force Motor, the new sensor achieved a faster response time of approximately 1
second and higher stability (for example, 2mg by 6000 g) compared to conventional weighing
sensors. We report the principle, construction and features of the SHS and also report
specifications, performance & benefit of the new electronic balance GX series.

Keywords : Super-Hybrid-Sensor, Sensitivity & stability, Fast response time

1) IFLoic
FEEEY—L LT, “A—=R=n ATV v Rt
YH— (SHS)” B LE L, 2Ok —IF,
E7— VR — RV S 5 R R E R
ROXR /B =Ll B G MELZ L TWET,
v A TIRE SRR O ERCEE, KoMk
MEEZZT oG L LIRS — Ve — N
HEnsEEERORBAIMEEZFIH L, @& ORI H2
HhEREER > TVWET, ZOSHSDRREED
SHS ZFM LICIHRIEG X ¥ Y — XOHREIC DN
THBLET, (Fig. 1~3)

EHIEHATVAODERE

O—F&JLXXTADRERE

T

Fig.l Fig.S



2) SHS G &EE
B ORFETIR, RS ICEE oD 1

L E O DRRE R MR SHE T T 2 F N TE £,

ZD#, ZL OB TENEREROA L LTHER S
TWBHEERH Y 9, L., MEEZIT HHEET
&t FEERETICIL, BT E oD DY BRFR A 2 g
HT 280N N— U Y 2L OBMRER %
MEEL LTWET,

INHOEHEITIT, M EERIN D SMFEEOR S
D, RERGERAIC T~ 1 0 2 7 vV HALOREE 72N T
DER SAu, F TG RN S WIS K D MR
ENRAETLHELH Y £, L EOEBTERIRED
KO E L TOMRERR - fEHRE TOAREE ) &
b g x b EREBOTHELEZ, b0
RES A RIS 5 212, SHS Tiku N— LR &
—REL. K6 0 ROEBMAE 1HME LE L1,

(Fig. 5)

ZDOFETHSLFRAZEDMIEIC & 2 mBIsE 72 & o RAR
PERE DB L HEARER fh D = A b &HMST T E D KT 8
M LE Lic, E7o. — KB a S— 0 2 I i
FRERDIE/ AN R Le—a (S8) (ZHEf;
LE L7, ZNHDMazitEks 5F Tr—n
JUBERES « 3R - B — A & BEAF O BN T CTAE
AREE LE L7z, SN LAEORMBIZEDY
BN — U e E B o — R O ARy [ O R
OIS ENAREERY . oK, ROCAT—
ARTRAT DHMEBIZOROMER L e F Lz, £/
KOOI 72O FRR & 720 4, @frE,/
EREMEICLD S Ay ROBHEIZ L THER
EhASSHRATREL L, A U T U ANEGICTE D
L LEL
UTICSHS DFrkaE L HET,

© mftag
ATV FMEIZ &Y m3— U B o m A
ZFHL, ZORERTHBEINE &m o MEHE & K

@ /ML
RO & 7S — LRI K D B R
T —E o/ N A S

® fEHEH:

WoZe “Za - H 0”7 OERAICHR G 25

@ =AY
R B OB, NI X B ER A &N T2k
DRI 7B A FEEL

G K= T axb&A T AN
IR N RpE | TRIE S 4L 5 0L A3 e CE L
s 28 AT BE

Fig4 SHS LEEFEE H—nkik 1

Py€vious Model

Figsh SHS LEEFEE o —oikl



3) SHSZFIALEGXY Y —XDkE

- e B; 3008, 'Il:ur |.
Wiz e | R P i h
Rﬂl} U K Vﬂuﬂ '\unvn'n‘ v,.v.v.i,v y sfz:s - $
GXVVU—XATIHNHROCA L LTSHS #FIH < ooo L LLYVVETE A00i 00 o
) e : : £44.72140
LI K6 057D 1 Oofifae % EBL L TWET, Sl S S S S — o.'BFI?’;
2000 L hddddd R R i +34.72140
PR T TV 8 BEMl & FSRER & £ 7 /1 6 BRI AR oot TR )
. B PINER foL i P oo
1 4 HFE A 40 B S AR AE SRR D T X B/ N R 1 toan [T e e L e
JJ\F k 7L£ D i‘é‘o (Flg 11) -£0.00 52‘55005 : Eﬁ;:h:ﬂ FR.ENEH::J B IESRHA l.u@Fﬁmﬁ;
; Y =000 —30.68271  dblr | Z.500000Hz

1.4 r_| 400.000msec
SIZE MID|TYPE INNR|

600g XO0. 001g¢g
6100g X 0. 01g Fig.7 S HS OB,

8000g X 0. 1g

fﬁ“ﬁfmﬂ%i#?ﬁmgmdﬂgg
@I '%Lﬂ:i"?kgg ........... oI
SHS#FIH L7-G XIIREEENHLS . ROA 500.08 ﬁf i | :whﬁm
DRI LA, 1 LU TR RIS ZE S T e e e T o
DEEIGEEEBL L E L, @IS OERICIT, E - Do o
— R N — L O ERIPEC & S = O

IREVE O B UMD | BKEIE - >~ 7 HHlE
D E Hﬂgﬁiz))@m L LVC%H %ﬂi?‘o UIDED PRNT|START BREAK  |FEED |STZE MID[TYPE INNR
(Fig. 6~9)

Fig.8 BEfFEY o —o 8Bk

GX/HF)EH#
S GX/HF 8%
2000.10
1.0 T
:
L |
2000.00 | 5 05 | o
( H 00 1 1 .
2 . . : A
IR0 | H-05 | l
® : A v
AR e W- - —_—l e ——
1999.80 | Q‘i ‘
|
Iloﬁﬁyh i e
|
19%9.70 . 20 \ ‘
0.0 1.0 2.0 0 1 2 3 4
i (sec) i (sec)

Fig.6 Fig.9



@4 E
SHSOMMIZEY ., FHEEOREENSEES L
F L7, BIZIEGX 6100 Tlki/hFro—H# T
L7725 0.001g LUV TORMHEEOZE S MR S
TWEJ, 5k g% 0.001g TitEd 2 &t
50005501 L0 ET, (Fig. 10)

5000. 02

4999.99
T 1777 b

4999. 98

R (sec)

Fig.10

@ AN—A

SHSZMH L-E&Er—icky, #ETD
REREEZRS 0%HIKLE L, ZokrH—
HoPNRIZ LY . BEFOIHR A DOHNE S 1EE
MeFr LN S A 5T 2 Fn T £ Lz, (Fig. 4)

® = A b O
SHSOFMIZLY, BERERE P —Ho=ax %
WHRERR T HE L5 0 %I LE L, Z0
22 FOHIRIZ LV 2= EPERE & AR D
RKOALZWIET D RN aae s e £ L2, £,
B IS S SRR L AR ol &
b RIS 3 A T & | A RIS BEFERE O 57
BAR BRSO TENAREL 20 £, (Fig. 5)

®% Dfth

HHMERE S LT T OMREZ S L £ L7,

a)7 — 4 AE UK  BHREEZ ROAONE A E
U —IZREET S HERE,

b) BRI E © 1 %A BYEIC T RO A ORE SR
BAEROCABE L, ROADISERME
BELET, BARRICIT R OBREE T i
[CERE ., SMELDOZWEREE TIREHR R RME DL E
HAESE LTROE & D HERE,

o) Sl & DIBISHERE
FFEETELY 7 FUxT “WinCT” &HMEB
WER—F (RS 232C) A4mfETif

“Windows” |ZFH&T —

Fig.ll GXvU—X

4) S%oREM

U ED XS 5 EDHH SHS T, BUEIH
ROAGX VY —RZOHRFEHFH L THET, SHS
B e R AR b CRERE O BN K O 43 fRhe Ak & fist
hCed, Fio, mtEReE. &EE,. VR &R 72
CSHSOREZIGH L-HEMERAL, #BED
B REEE P —CIER#EETH o2, HLn
B TO=—REBIT 5L, FHTiSEEE#RL
T BR T A D D T E T,



fili /)

2007 4= 7 A BIfE, SHS (Super Hybrid Sensor) (%L
H&E 7+ XFE GX. GF, GX-K. GF-K, FX-i, GP %
VU= ZXRO, AR Y —AD-4212A Y
— RN L TWET,



