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JIS> >0

SYNCHRO

INTRODUCTION LU &IC
Synchro is a type of rotary electrical transformer that is used vy oI ERNT B 0EEMO—FETH D, HHTEL
for measuring the angle of a rotating machine. Synchro is VVEMEIhAZEEHDETHR, ML Vel
sometimes called selsyn with aliases. It is classified into two Yyl HTEEY,

types ; Torque Synchro and Control Synchro.

The principles of Synchro are similar to those of an electrical VYU (T Y R) EIEEALELCTEA, #
transformer except that the iron core of Synchro consists of a BRE—Z L AT = 2PN TS LTI ANRE>TE
rotor and a stator. Output voltage of Synchro varies in T oo Yy uDlIERZEIOREEAIZE > TELL
accordance with a rotation angle of a shaft. 9,

Torque Synchro is used by connecting a torque transmitter (TX FLIZHY Y2315 IR L CHEHLEY, MLy
or G) with a torque receiver (TR or M) as illustrated in Fig.1. A FefEHE GLS : TXE 213G) ot & Rl x ¥ 5 &, ML o 2EH
shaft of the receiver rotates in unison with the rotation of a (o5 : TREZIEM) O & [ERRICHEL £§, S0iRA 3 &,
shaft of the transmitter. In other words, the receiver v aEREORN L REKOFIEEICFEICAEE K S
synchronizes exactly with the transmitter. So you can detect £, Mo ZEMIE L AREL, fahEi L 4,
the shaft angle of the torque transmitter by measuring the MLoHY Y aTid, ML HEEREOEIOAEE Lo %G
shaft angle of the torque receiver. BotomEg s LTt L £,

Control Synchro detects a rotation angle by reading output HIEHS v 7 aid B HE > THEHA L 9,

voltage. When a shaft of a control transmitter (CX) is rotated, IR ERE Gl - CX) Ol # it x5 &, 3HOMIEE
3-phase output voltage changes corresponding to the shaft DNEHEAIZ K > TENTE2DT, ThEHMD I LIk,
angle. So the shaft angle can be determined by detecting the EERETAZENTEET, (X2)

output voltage (fig.2).

I IIAIAIAHI llI\Hl R Exiting Voltage
VU U N UV U P
v v v v V ViV )
[0
— o T A Output Voltage
-‘?;,m A AN A HABE
o= JALVAVATAIAVAYAN v \TAURVAVAVRYRIRVAVATR; (S3-S1)
© L VAUV )2
The shaft of TR rotates 6° M % H m
when you rotate the shaft of TX 6°. "\/ ol MO AN~ et NV A e A Output Voltage
TXD#ZEG EEIEHE H = [T VLYV RURYRVAVRYIVAY) LAvAll HABE
TROBMAFELLSIC0°EERT 3 TR > VYUY VUV (s1-82)
hro T i Ny A I /TT”‘OttVIt
S omae Syncho Rfceiver VAR~ A A ANAA~AARAIREY 2o
» TLUOSMERE = AVR A VUV (s2-53)
L
Transmission Distance AC source 0 90 180 270 360
\; (E%pEs ———————— RREE Rotation Anglef [°]
EEE6[°]
Fig.1 Connection Method for Torque Synchro (TX & TR) Fig.2 Output Voltage of Control Synchro (in case of CX)
K1 MVIRAYOQEGEHE (TXRUTR) X2 H#HAS>7O0OENEE (CXDER)

THE APPLICABLE CONDITIONS [iSiEi4aE

Equivalent Series
IS om g
T t
:Eempera ure — 20 ~ +50C
p-] E
. . Full Amplitude Vibration Frequency
Vibration _ N
iE ) 2 & I8 RENE K EL 10 ~ 55Hz
0.5mm
(Low Shock) (RE%)
Shock The acceleration 98m/s? INEFE 98m/s2(10G)
& = 20ms time duration
R 20ms
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JIS> >0

SYNCHRO

FUNCTION OF SYNCHRO o O0OERsE
SYNCRO TORQUE WITH BRUSH— T TORQUE TRANSMITTER (TX) (@)
SYNCHRO —— TORQUE RECEIVER (TR) (M)
—— TORQUE DIFFERENTIAL TRANSMITTER (TDX) (DG)
—— TORQUE DIFFERENTIAL RECEIVER (TDR) (DM)
CONTROL WITH BRUSH—7—— CONTROL TRANSMITTER (cx)
SYNCHRO —— CONTROL DIFFERENTIAL TRANSMITTER (CDX)
—— CONTROL TRANSFORMER (cm
A MVIRY 78 TSI E ——— ML R (TX) (@)
—— ML S{EH (TR) (M)
—— MV EBIHER (TDX) (DG)
L ML EES{E (TDR) (DM)
Hl#EA> >0 TIoFE — HlEREH (cx)
HIEZEENFIER (CDX)
I EZE (cm

WIRING DIAGRAM
| TX. TR. CX. CT. G. M |

B R X

| TDX. TDR. CDX. DG. DM

# YELLOW £ BLACK
(S2) (R2)
(83)  (S1) (R3)  (R1)
BLUE RED GRAY WHITE
= PN 73 =]

EXCITATION SIDE

OUTPUT SIDE(ROTOR)---TDX, CDX, DG

# YELLOW
& WHITE (S2)
(R1) 3
(R2)
= BLACK (83)  (s1)
BLUE RED
5 o
EXCITATION SIDE OUTPUT SIDE
(ROTOR) (STATOR)
BhEEMRl (O—2%) HHE(RF7—%)
# YELLOW
(s2) A WHITE
E (R1)
(R2)
(83)  (S1) 2 BLACK
BLUE RED
= 7
EXCITATION SIDE  OUTPUT SIDE
(STATOR) (ROTOR)
FhEMR (R 7—%) HAMA(0—%)
HOW TO ORDER

Please specify the following codes when ordering.
Model Number

/TSSN2E11

Input Voltage

/ 00/110V

Frequency

/’)O/GOHZ

(STATOR) HAR(E—-%)
hE& A (X7 —%) EXCITATION SIDE (ROTOR)---TDR, DM
Bl (O—%)
TEXICELT
THEXOERCIE, ROHH & TfREL 230,
B K — KB A B
g\r—J | |
TS5N2E11 100/110V 50/60Hz

Zamagaug, )



SYNCHRO

@ JIS (JAPANESE INDUSTRIAL STANDARD) EQUIVALENT SERIES  JIS #8345

TS4 (7x-TR) TS5N2 (TX-TR)

SPECIFICATIONS f{t

¥

Model Z = TS4E11 TS4E12 TS5N2E11 TS5N2E12

Function % ;13 TX-TR TX - TR

Input Voltage (Vrms) - X B K 100/110 200/220 100/110 200/220

Input Frequency (Hz) A Pt # 50/60 50/60

Test Voltage (Vrms) s OB E 110 220 110 220

Test Frequency (Hz) =B AE K 60 60 60 60

Output Voltage (Vrms) - R B E 90+ 3 90+ 3

Input Current (A Max) BRATHHEER 0.23 0.12 0.35 0.17

Torque Grad. (N-m/deg. Min) [ 27 A 3.44 x 10* (3.5gf-cm/deg.) 8.14 X 10* (8.3gf-cm/deg.)

Receiver Error (deg. Max) w E B = +1 +1

Synchronizing Time (sec. Max) % b E 5 5

Temperature Rise (°C Max) " E £ R 30 30

Insulation Resistance (MQ Min) # #& & 10 (DC 500V) 100 (DC 500V)

Dielectric Strength (Vrms.1min) # #& W & 1,500 1,500

Mass (g) =1 = 390 1,100

() inch

TS4 (TX - TR) ghat, end

80Max(3.15"=)

~—=|2.8+0.1(11.003)
(.3902) | 10+05 ~ 70Max(2.76"=)
3-¢3.5% 5 (3-¢.14) ‘ 14! as()w)
EQL SP 2 3 o4 ' £=250Min(.8"n)
7§:Dc6 =
e T
=358 =%
© OE 7!
9 "’g‘& N
ZA ubstitute model for )\
(TS8N39 DA Sub del for TS8N39 )
TS5N2 (TX - TR)
(2-¢.1575H6( *F°4)) 65(@256) (.47*-0220.5100_5(3_95)
2—p4He( *4°'?) 38+0.1(1.496+003) 12 17(67) 71.5(2.81)
4-¢ 4.2 10<0.05( 394+.001) (.079) 2(-1?2'3 8an) P
4-¢.17)
(4-9.17) Ili cngl’ A Name Plate
A TET R/
[ s v P
SRR R ERG
Rk 1 | 253
SERE= L— | g 7
<|g :rg

(TS79N13 OHZA S

Substitute model for TS79N13 )

3 Zamugaug,



SYNCHRO

@ JIS (JAPANESE INDUSTRIAL STANDARD) EQUIVALENT SERIES  JIS #8345

TS20 (tx-TR) TS21 (TX-TR)

SPECIFICATIONS &+ #

Model id e TS20E11 TS20E12 TS21E11 TS21E12
Function L BE TX - TR TX - TR
Input Voltage (Vrms) - R B K 100/110 200/220 100/110 200/220
Input Frequency (Hz) A P 3l 50/60 50/60
Test Voltage (Vrms) ® B E K 110 220 110 220
Test Frequency (Hz) =B A KK 60 60 60 60
Output Voltage (Vrms) - Rk E E 90+3 20 +3
Input Current (A Max) EATWBHBER 0.26 0.13 0.5 0.25
Torque Grad. (N-m/deg. Min) KWy = 8.9 X 10* (9gf-cm/deg.) 13.8 X 10* (14gf-cm/deg.)
Receiver Error (deg. Max) w E B = +1 +1
Synchronizing Time (sec. Max) % € E 5 5
Temperature Rise (°C Max) " E £ R 30 30
Insulation Resistance (MQ Min) # #& & #H 50 (DC 500V) 10 (DC 500V)
Dielectric Strength (Vrms.1min) # # W & 1,500 1,500
Mass (g) =1 b= 950 1,400
( ) inch
TS20 (TX - TR) gheg, e
—ja53, 104(4.09)
45353 (4-9.20) (177 8) [12117.5(69) _ 745(2.93)
EQ.SP. : (04) (12 3l6(24)
) 145 ] | Name Plate
(.57) /.
2 J/ R
2=2eiEs |1 3 %8
oS & E—=o] S
©
9 —
(TS10N35 OREEAM  Substitute model for TST0N35)
TS21 (TX - TR) 55:2(2_56107)‘ | 116Max(4.57Max)
381""(1.4‘961‘003) (.47)( 01;;7(.’:7; "
10+0.05(394+.001) P -
[t - (12 Name Plate
5 % — P ﬁ =i
Wil
EE HEE
Sigll® z[e
‘-5. — > RSAAS)
4-¢4.2 i
(2—p. 1575+ ~90%) (4-¢.165)
(TS80N11 OFUEIERAN:  Substitute model for TS80N11 )

Lomygaug, A



SYNCHRO
® TS466 SERIES TS486 SERIES
TS466N50 (231X) TS466N54 (23TR)

TS486N50 (23cx) TS486N54 (23c1)

SPECIFICATIONS f{t ¥

Model i n TS466N50E11 TS466N54E11 TS486N50E11 TS486N54E11
Function #% BE X X+ TR CX CT
Input Voltage (Vrms) - Rk B E 100/110 90
Input Frequency (Hz) A Pt # 50/60
Test Voltage (Vrms) 2 OB E E 110 78
Test Frequency (Hz) 2 BRHEREB 60
Output Voltage - Rk E E 90 * 3Vrms 57.3 + 3Vrms
Input Current (mA Max) EAETBHEER 230 85 20
Torque Grad. (N- m/deg. Min) | N1 Y A <4 7.36 X 10* (7.5gf-cm/deg.) —
Electrical Error TXE R 8 = +16 TX =16 +16
Receiver Error _(minutes Max) TRIE E R = - TR *+ 60 -
Residual Voltage (mVrmsMax) % B B =K — 100 110
Friction Torque (N- m Max) E®Bg ML 24.5 X 10* (25gf-cm)
Temperature Rise (°CMax) " E £ R 60 30
Insulation Resistance (MQ Min) # #& & #H 10 (DC 500V) 100 (DC 500V)
Dielectric Strength (Vrms.1 min) #& #& @ E 1,000
Mass (g) =1 = 570 610 570
() inch
1.Involute Spline Data A Y Ra—+RXT 51>
TS466N50 (23TX) N —
TS466N54 (23TR) [Pressuro Angls £/ 20° .
Outside Dia 51 6.1 80, ($.2402 -o03)
Pitch Dia_E v 7% #5.82 305(60.229 31 )
o oy 02
1/4-28 NF-3 . . (.421%.003)
Electrical Zero S;:S;ir:an;:i ;‘Z};gﬁ(?fs’m)wu ) L04) 90Max.(3.54Vax)
BRRET—T o 110 72016 4201 55 )
\ N _ 075015 0.
VNGRS : 421003 (205+003) Name Plate|
g all o =15
i HE 2 L
(TS109 DAL Substitute model for TS109 )
TS486N50 (23cx) 1.:::h|u«;3;1nzgaw47#&);—»17547
TS486N54 (23CT) B

Pressure Angle E71f8 20°
[[Outside Dia SV 96130, (9.2402 fues)
[ Pitch Dia Ev7%E 95,82 §0s(¢p.229 -5o1)
[ Full Spine Depth %7 10 (.39)
[2.Thread Data %5

1/4-28 NF-3

[Outside Dia SZ ¢6.1_80s(¢p.2402 —o1)

Full Spline Depth BXE 7 (.27) (.71)
Electrical ZerFP—P—T 18" (421*003)90Max(3.54"=)

ESHE~— = 2041 10.7£016.4 £0-1(.252 .003)
RF =2 \96\@ o =\ 421§‘353-11 7401
NS “?é% 2 o 505% 003§‘2_o,1 Name _Plate|
& jo=8
g M [
S
3

d
O

2
=]
St

TN

$48.5(¢1.91)
$50.5(¢1.99)

O

$57.15-80dp2.25
7

(TS110 DREIERS  Substitute model for TS110)

The test voltage of CT is applied to between S2 and S1-S3 with S1-S3 short-circuited.
W CT OFRBREEIX. S1 & S3 #%5#E L72IRRET. S2- S1 - SsNCEIMIL 9.

5 omugaug,



SYNCHRO

® TS820 SERIES

TS820N58(23cpx) TS820N50(231DX) TS820N54 (23TDR)

SPECIFICATIONS &+ #

Model 54 = TS820N58E11 TS820N50E11 TS820N54E11
Function % :13 CDX TDX TDR
Input Voltage (Vrms) - X B E 90
Input Frequency (Hz) A P # 50/60
Test Voltage (Vrms) # B B RE 78
Test Frequency (Hz) =B A KK 60
Transformation Ratio %z K It 1.154 £ 3%
Input Current (mA Max) EERMBEER 100 200
TR 1 1.1} 16 Rk
Torque Grad. (N-m/deg. Max) [N YA — 2.0 X 10* (2gf-cm/deg.)
Residual Voltage (mVrmsMax) 7% 8 B &K 185 —_—
Temperature Rise (°C Max) "2 E £ R 30 60
Insulation Resistance (MQ Min) # #& & 10 (DC 500V)
Dielectric Strength (Vrms.1min) # #& W & 1,000
Friction Torque (N-m Max) E®g sy 24.5 X 10 (25gf-cm) —
Mass (g) g = 570 610
() inch
TS820N58 (23CDX) i B e AT
TS820N50 (23TDX) ool Number B8 22—
TS820N54 (23TDR) Ousia b A% va 1Ty (92402 k)

Outside Dia #HE ¢6.1.34;
Pitch Dia £ 7 1% 582 805 (¢.229 _81)
Full Spline Depth %% 10(.39)

2.Thread Data_ %3

1/4—28 NF -3
Outside Dia 51 961805 (¢9.2402 -5o1)
Electrical Zero Full Spline Depth H31% 7 (.28) (7118 (421003) 90Max(3.54Mex)
= pe _ o) (04)1| 10.720-16.4%0.1( 252=.003)
BEOHEY 7\96‘2 3 50.737( 4212.003)
Ny o8 %13 8 (205t0%%)5.2:01  Name Plate >
W& u 2,
NIEE] H =13
8(523 a5
212554 0| me| 3
B o H-3=
oL S o2
NGRS g
S| 916 - -

(TS111 OREBEAS  Substitute model for TS111)

The test voltage of CDX, TDX, TDR are applied to between S2 and S1-S3 with Si-S3 short-circuited.
¥ : CDX, TDX. TDR OiBRAEIEIE, S1 & Sz &MifE L 2IRET, S2- S1- SsBICAIML 9,

Zamagaug,



SYNCHRO

® TS800 SERIES

RUGGEDIZED &1t
WATER-PROOF Bﬁ*ﬁé]

TS801N5 (TX)

TS808 (TX)
TS808N3 (TX)

TS806N5 (cXx)

TS809N3 (DG)

DUST-PROOF BFEH
SPECIFICATIONS f{+

, N TS808E11 TS809E11
Model iz = TS801N5E11 TS806N5E11 TS808N3E11 TS809N3E11
Function #% :13 X CX X DG
Input Voltage (Vrms) - X B E 100/110 90
Input Frequency (Hz) B P4 # 50/60
Test Voltage (Vrms) OB E K 110 | 78
Test Frequency (Hz) 2 BRHERER 60
Output Voltage (Vrms) - Rk E E M+3
Input Current (A Max) EATNBEER 0.5 0.6 | 1.0
Electrical Error (minutes Max) g K B = + 60 + 30 + 60
Torque Grad. (N-m/deg. Min) || YA = 1.38 X 10° (14gf-cm/deg.) — 2,95 X 10° (30gf-cm/deg.) | 1.77 X 10¢(18gf-cm/deg.)
Residual Voltage (mVrmsMax) 3% &8 £ &K — 200 150 —
Temperature Rise (°C Max) m E Lt B 30
Friction Torque (N-m Max) E®g b~V 4.90 X 10* (50gf-cm) 78.4 X 10° (800gf-cm)
Insulation Resistance (MQ Min) # #& & 10 (DC 500V) 100 (DC 500V)
Dielectric Strength (Vrms.1 min) ¥ #& @ [ 1,500
Mass (g) =1 2 3,000 11,000 (11kg)
() inch
‘ 170Max(g.69Max)
TS801N5 (TX), TS806N5 (CX) 0020545 s
74+05(2.91+01) 5(.197) | 8(.31) g —h
~ 20(79)_ [ 308 Name Plate Insulation Sheet
————t 5 143| =
: ©) ‘24," & ST = e B 'Iﬂ%rm?i_na*I&Board
sk X788 8152 F I g 0 %
L5 | ((ensel = EXh= (I ]
38 G SRS g g
L . 8i°s s S fs|2
R F-iey : mEE
‘ : Pl
32:2(1,26+) 7 U (Holes) I PIPES'IE')IEFQ_IIE_QDmﬁS‘/z
64.5(2.54) | 67260 | EEXIPF1/2
(GFEE16L k)
40(1.57) 185Max(7.2gMax) Approx43(1.7)
12(47) Name Plate
3 n
(511-8a).  ~ Y [ T
134?.\0?\:3 E§,’:»§§ 7
: S8SRE ——
NI (Slo
pk = 1
8y — | | JIS F 8801
S| o 30(1.18) 1 = \ A25b
110%1(4.33+03) (1:'3%6) (1:'3%6) 15‘(.59) ““\ g
140(5.51) 79 40+1 ‘15 N\ 4-¢10(4-¢.39)
G11) 1(1.57=03) (59
Shaft end
B % 58 Z Approxss5(3.35) 40(1.57) 21QMax(g 27Max)
TS808N3 (TX), TS809N3 (DG) 22 ~PEESREY (202 Name Plate
LO?’_I -
= % (472-80) , ~ I I ‘
12,81 °5%8 Slat- = 3 FE—. - ==
234 © ME] PR .
(78 3303 ——— R =2
N3N ! ) | Y| =8
iR |
ol @
©|d (1.0% = U
= .27 [(1.26) (LI et JIS F 8801
110+1(4.33209) 35 |32 1550 2 A25b
140(5.51) ‘ (1.26) 79 4041 ‘15@(#.{:.39)
@.11) 1(1.57+09) 1(59)

The test voltage of DG is applied to between S2 and S1-S3 with S1-S3 short-circuited.

/  Jumygaus, DG OMBEIEIE, S1 & S3 A% L2 IRET, S2- S1 - Ss BICEIML %4,



APPLICATIONS Jitx F 51

M Detection of winding length [l Detection of roll interval

B R ERE O— VR

Wind-up drum
EEUR T L

Synchro
N

P
‘, S/D converter
S/DE g

M Position detection of stackers / reclaimers
Detection of boom swing angles and elevation angles
AByh, UyL—<9L—OiEtRt
7 —LOkEE. ARG

i S/D converter
; S/DE#HEE _
- Synchro _‘

pyn

B Angle detection : antenna bearing angles, and
elevation angles

T FAMA. FHINAOKRE

Precise Radar
fERlL—4

S/D converter
S/DE %

fo--

M Position detection of an automated carriage
ZHEEDOEITAERE

Molten steel ladle
Rk E
Synchro
it

S/D converter
S/DEHazE

PN
=]

Control panel
A

. Control signal
(Relay contact signal)
HEES
(JL—#&RES)

In addition, our synchros are used for every automation
system, including water level detection, water gate control,
welding machines, transportiong machines, aircraft, and
measuring instruments.

ZOfh. H5WBHEEMEY AT LICRDUTERATZEEZ Y,
@KAIRE, KPIHIE @FEEH

O EEE @M @FtAlKSE

I Dum water level detector.
L OKGDOIRE

Instruction from dum to
electrical equipment room

S LDSBEBREETOIER

[] weight
&b

Water level

KAz

Synchro
s

? /Synchro Indicator
2 y08eRET

Zompgaug, 8



Cautions ForUse > > /700 C{EALEDZEE

1. Synchro is one of precise instruments. Be sure to use
Synchro under conditions specified on page one.

2 . Bearings of Synchro are generally smooth fitting. Do not
apply an excessive load onto the shaft. Please refer to
the following for allowable shaft road.

Generally type synchro : 2N Max.
Reinforced type synchro : 50N Max.

3 . The allowable rotating speed of Synchro is 300min"!
{800 rpm} in general.

4 . When using a torque transmitter (TX) in combination
with a torque receiver (TR), the torque gradient of TX
should be 1 to 5 times that of TR.

5. When using a torque transmitter (TX) in combination
with a torque receiver (TR), keep the angular difference
between the shafts within 20.

6 . When using a torque transmitter (TX) in combination
with a torque receiver (TR), connect both TX and TR to
the same power supply.

7 . Take particular care to avoid incorrect wiring. Incorrect
wiring between TX and TR such as breaking of wire, and
short circuit can cause damage or burnout of Synchro.

8 . Synchro described as (TX - TR) can be used either as
TXoras TR.

9. Do not use Synchro beyond the specfied functional
capabilities, which can prompt deterioration of the
product.

10. TR can not be used in combination with a control
transmitter (CX).

Q emeyaug,
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LY UORBEEE T, 1RX—JICRHEHINTVIER

BEUHRATIEAT S,

U O0EZIE—MRICKHEHROBETT, >rO0
MEFAWEIITHEETE LT, BRERELEHICIZ
EWEIICLTTFEL,

c—fEDT O 2N T

- kB >0 50N KT

. OO RRERIE—#%IC 300min {300rpm} T ¥,

. ML RER (TX) & ML SEH (TR) #E6€ TZE

HZh3EICE, BRELTTXDOMVIERIGFTRD b
WIEDI ~5EFEEB3LIICEELTTE L,

. MV RER (TX) & ML RER (TR) 2HEE€ TZE

AEh3RICIE, MOAEEN20° LRELED LIS
ZERT &L,

. ML RE# (TX) & MLIZER (TR) 2 &8 TIE

HAEh3RICIE, A—ERICERL TITERT SV,

L0 EZERINBEICIE. TRTORENERIC

ERIhTVWB I e IHIBT IV, IS, MLIERE
#(TX) & ML SZ{EHE (TR) DS L IFDOEIRDBIIR 5
BVIEKRER. BRER 0 RBIEZIBIANH
NEY,

LU UODMEET [TX - TR] ERE#MEIN TV BIHEE.

ML FER (TX) ELTH, MLIZER (TR LT
HEAFIRET T,

OV OOEREE LTRH I N TWEWEETO ZEH

EBPDTEV, MREEZBLIBIANIHNET,

. MLy S{ER (TR) ICHIEIR:ER (CX) 2HAEE TE

H¥32eldTExEA,
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Jamugaus, 9 FE )| ¥ # % R &

BRrestt

9 == o3
SE) BRI 24t AREICET 3R
, TAMAGAWA TRADING CO.LTD. eEL R b SN TR
LD TR & K< BaA &0,
BEREELXR
CHRREEM  T144-0054 RRHAAEXFEAITE19%ES TEL(03)3731-2131  FAX(03)3738-3134 BRORE
- JERARERFT  T830-0071 MERIVEMAFK EAB-11-1 SHEOTSYEINSF  TEL(048)833-0733  FAX(048)833-0766 AR
CAEFEEFR  T191-0011 RRBAFHAGAR2TE15E1S £ hILJU—2ENF  TEL(042)581-9961  FAX(042)581-9963 B MR LRAEIBNA N 2 —E & L& 9, 72722 L, BERD
- WEE)IEER T252-0804 #3)IIRBORMAIEASTE15E5S oF TEL(0466)41-1830  FAX(0466)41-1831 WO F 7 BRICKDWEDIK T AR E £ 3, Zdo, METRFFO
CBEEEE  T486-0016 FHMRHFAHTAKESTE10EH TEL(0568)35-3533  FAX (0568)35-3534 7= ORIRREHIHIFSER TH - T, FthidEs e -C
SR ERE R T444-0837 BHIEMIGHAE1 TE2-1 HAKELLSF-B TEL(0564)71-2550  FAX(0564)71-2551 Wm L g, Bk, S S TR & - TR
cKBREEM  T532-0011 KBRE/IXFEREST H6&E245 KREXEREIM01SE TEL(06)6307-5570  FAX(06)6307-3670 B MTBF) 13450 TEWE OTH b 2328, Tl X h 2 ks
SR E ¥R T812-0011 BRLEMMIESXIESRAATHIEIS $SN\EARL/L6F  TEL(092)437-5566 FAX(092)437-5533 13% (0) Tldd D FHAOTHEA B OFBIA RS TE L OIS
WS A HEHF 7 TR ORI A B ST, RO 729 L EHOR
-SRI CRREER) T144-0054 RRHAEXHEHEITH19%95 TEL(03)3731-2131  FAX(03)3738-3134 BREEEOY 2T £F 7203 BROEBISHAAEhE 2 &
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