FEIEAERE L LE T,

Motortronics® Catalogue No.T12-1206N20

o0

SYNCHROS

, SIS D RIS
‘Highly reliable angle'detector with long operating life

V‘& ’i‘ é

A SEIKI CO.LTD.



L=
SYNCHRO

INTRODUCTION

Synchro is a type of rotary electrical transformer that is used
for measuring the angle of a rotating machine. Synchro is
sometimes called selsyn with aliases. It is classified into two
types ; Torque Synchro and Control Synchro.

The principles of Synchro are similar to those of an electrical
transformer except that the iron core of Synchro consists of a
rotor and a stator. Output voltage of Synchro varies in
accordance with a rotation angle of a shaft.

Torque Synchro is used by connecting a torque transmitter (TX
or G) with a torque receiver (TR or M) as illustrated in Fig.1. A
shaft of the receiver rotates in unison with the rotation of a
shaft of the transmitter. In other words, the receiver
synchronizes exactly with the transmitter. So you can detect
the shaft angle of the torque transmitter by measuring the shaft
angle of the torque receiver.

Control Synchro detects a rotation angle by reading output
voltage. When a shaft of a control transmitter (CX) or of a
brushless control transmitter (BCX) is rotated, 3-phase output
voltage changes corresponding to the shaft angle. So the shaft
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angle can be determined by detecting the output voltage NTExd, (K2)
(fig.2). A Y v 7 vk, BENZENCKD, 77V fEeT 7Y
Structurally, Control Syncro is classified into two types : a I cEET,
brush type and a brushless type.
\AAAAAAAANAAAAAAAAAAARARANANN] ] ciciting Voliage
URIRRINAVAVAVANANAYAUATAV AV RY AU RRARARRYAYARIRATAYAUATAV AR LA e
IRVATHVAVAVRTRVIV R RIRYRVAYRVRTRTRVEYRURIRT RV Y RIATAVE VAT RGEECR)
v v v v LR
f— 3 A fy Output Voltage
== VAR~ A e
é’@ VU AR IR (s3-81)
"""" The shaft of TR rotates 6° A H —
when you rotate the shaft of TX 6°. U %lﬁlﬂ’ T A b N i Output Voltage
TXD#ZEG EEIEHE = [T JAVILYAVRURYRVAVRYAVAY! LvAyarl HABE
TROBHPRULIICOEET S TR = MYYHHLY RAVATRVA RV (81-82)
Synchro Transmittgr ) N N A W Output Voltage
oY e nchroRece'ver LW AW ANAmAIINN (PSP d W | WA WL WA
T ynEERE :/)f/'yum{%ﬁ UAVAYAY VAVAVRVTIRRVAVAVAIAN ATATRUATATAIAS HAEE
) [ s Vv (S2-S3)
L
N Transmission Distance » AC source 0 90 ~ 180 270 360
=3Izt RRER Rotation Angle6 [°]
[EE=T N

Fig.1 Connection Method for Torque Synchro (TX & TR)
K1 MLVIRAY>7O0ESERE (TX R TR)

Fig.2 Output Voltage of Control Synchro (in case of CX & BCX)

X2 F#HAY>7O0OHAEE (CX XU BCX DHE)

THE APPLICABLE CONDITIONS iRtz MEE

Equivalent Series
NDS 4 u &
Lemperature —30 ~ +60C
= E
Vibration Full Amplitude 0.75mm Vibration 5 ~15Hz
i ) 2 ik 18 0.50mm Frequency 16 ~ 25Hz
0.25mm IRENEKEE 26 ~ 33Hz
(High Shock) (EE%)
NDS XF 8005 HI 1A [2& %
;ock = The acceleration 9800m/s? REF
HnEE 9800m/s2 (1000G) sz
2.3ms time duration &% 23ms |
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SYNCHRO

FUNCTION OF SYNCHRO o O0niESE
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 (4
SYNCHRO —— CONTROL DIFFERENTIAL TRANSMITTER (CDX)
—— CONTROL TRANSFORMER (cm
BRUSHLESST BRUSHLESS CONTROL TRANSMITTER (BCX)
BRUSHLESS CONTROL TRANSFORMER (BCT)
>0 NMVZRT >0 TI3FE& —F——— ML FEH (TX) (G)
—— ML SR (TR) (M)
—— ML EENRERE (TDX) (DG)
L ML EBSER (TDR) (DM)
FilkiiI)z: D g m| TIofFE —— FESEH (cx)
FlEEEN RIS (CDX)
FEEE A (cm
T5YLZR PRSI (BCX)
L350 (B
WIRING DIAGRAM P
[TX. TR. CX. CT. G. M| | TDX. TDR. CDX. DG. DM |
# YELLOW # YELLOW £ BLACK
£ WHITE (82) (s2) (R2)
(R1) E
(R2)
E BLACK (83)  (S1) (83)  (S1) (R3)  (R1)
BLUE  RED BLUE RED GRAY WHITE
5 7 5 E % =
EXCITATION SIDE OUTPUT SIDE EXCITATION SIDE ~ OUTPUT SIDE(ROTOR):+-TDX, CDX, DG
(ROTOR) (STATOR) (STATOR) HAR(O—%)
FhEfRl (O—%) HAHEN(RF—%) el (R 7 —%) EXCITATION SIDE (ROTOR) -TDR, DM
FhRAl (O—%)
BCX BCT
# YELLOW # YELLOW # YELLOW
(s2) B WHITE £ WHITE (s2) (s2) / B WHITE
€ (R1) (R”EHL“ P € (R1)
(R2) (R2) « — gL (R2)
(s3)  (s1) 2 BLACK £ BLACK / (s3)  (s1) (83)  (s1) y & BLACK
BLUE RED BLUE RED BLUE RED
EXCITATION SIDE  OUTPUT SIDE EXCITATION SIDE OUTPUT SIDE EXCITATION SIDE OUTPUT SIDE
(STATOR) (ROTOR) (ROTOR) (STATOR) (STATOR) (ROTOR)
FhagAl (27 —%) HAREN(E—%) gl (0—%) HARN(R7—%) EhRMA (R T —%) HAA(E—%)
HOW TO ORDER CHEXICELT
Please specify the following codes when ordering. ZTHXOBICIE, ROEHZ ZHEL 2 &0,
Model Number Input Voltage Frequency ¥ ® —WKEIE B W ¥
/TS831 N51E11 ﬁ00/110V /‘;O/GOHZ TS83IN51ELL 100/110V 50/60Hz

Jamygaug, D



SYNCHRO

@ NDS (NIPPON DEFENSE STANDARD) EQUIVALENT SERIES NDS#H4:%

TS831N51 (31TX) TS831N55(31TR)

TS14N3(15cx) TS14N7 (15CT)

R sMVEEE
SPECIFICATIONS #  # (Emraza = bV
Model i = TS831N51E11 TS831N55E11 TS14N3E15 TS14N7E15
Function % B TX TX-TR CX CT
Input Voltage (Vrms) - R B K 100/110 115 90
Input Frequency (Hz) A P E 50/60 400
Test Voltage (Vrms) s B B E 110 115 78
Test Frequency (Hz) #HOBRHAE KR 60 400
Transformation Ratio z E e — 0.783%3% 0.735%+3%
Output Voltage (Vrms) - x B E 90+3 — —
Input Current(mA Max) BB ER 420 85 25
Torque Grad.(N- m/deg. Min) oWy =E 24.6x10*(25gf-cm/deg.) —
Resanven toror(minutes Max) T A 1 & 5 % +16 +48 +18 +16
Residual Voltage(mVrms Max) % & T &K — 125 75
Friction Torque (N- m Max) |- N 35.3x10+(36gf-cm) 4.9x10*(5gf-cm)
Temperature Rise (°CMax) " E Lt R 60 30
Insulation Resistance (MQ Min) #& & & 10(DC 500V) 100(DC 500V)
Dielectric Strength(Vrms.1 min) #& #& @ &K 1,500 900
Mass (kg Max) =1 2 2 2 0.25
() inch
TS e —
(87} 9.5 (252%:909) \ 2o plate
Bl g*ﬁ* 2 o= |53 J gs
Bg ¢

(TS125 DREIERS  Substitute model for TS125)

TS14N3(15CX), TS14N7 (15CT)

Shaft end

v 5B
0T 10039 | (55501 62.5%15(2.46% 05
Electrical Zero DNH:LE 14.0+05
BRHFY—7 1 (04)1.0 ||, 2.5(01)
) 3.5(14) Name Plate
aTRTE ’
e Sle
Blee| 5 <m i3 ol
B s
| o
2,3 B=
o6 \
(11.8Min)
£=300Min

(TS130 DR M  Substitute model for TS130 )

The test voltage of CT is applied to between S2 and S1-S3 with S1-S3 short-circuited.
T CTORRERETE X, S1& SsZfHiE L 7-IkBET, S2- S1- SsiIZHINML 4.

3 amugaug,



SYNCHRO

@ NDS (NIPPON DEFENSE STANDARD) EQUIVALENT SERIES NDS#HY 5

TS472(5G6) TS453(6G)

B A sMVEEE
- AzZy 72X P
SPECIFICATIONS #  # (B=shR=y TR
Model i = TS472E11 TS453E11
Function - B 5G 6G
Input Voltage (Vrms) - R E E 100/110
Input Frequency (Hz) B P # 50/60
Test Voltage (Vrms) 2 OB g K 110
Test Frequency (Hz) #HOEBRRA KK 60
Transformation Ratio z K e —
Output Voltage (Vrms) - xR B E 90+3
Input Current(mA Max) EATRHEER 600 | 1,200
Electrical Error, _ TDXERBE=
Receiver Error (Mminutes Max) TDRIEERZE
Electrical Error, G E | 78 = +05
Receiver Error (deg. Max) M ¥ E R = -
Torque Grad.(N-m/deg. Min) [NV B 29.5%10+*(30gf-cm/deg.) | 88.3%10%(90gf-cm/deg.)
Residual Voltage(mVrms Max) % & E &£ —
Temperature Rise (°C Max) 2 E L 7 30
Insulation Resistance (MQ Min) # #& & 10(DC 500V)
Dielectric Strength (Vrms.1 min) ¥ #& @ E 1,500
Friction Torque (N-m Max) E ® sy —
Mass (kg Max) = 2 35 6
() inch
| 153(6.02)
TS472(5G) (8921 29 5(1.16)58(2,28)
('04‘)_1‘-1’524'5 65012564 %) |- me| Plate
| @ toes) |[|5(2)
;§ 8! 5 o
3gE - s
o 4laf 2las & a8
b SE e e TR T g
NHE N 3
343 Nl
N=600Min
(N=23.6Mn)
(TS61 DIRFFERAM  Substitute model for TS61 )
TS453(6G) S o et e
< . (08) (1.55-8 7.05
{JECID 8 (m L1§° 35 5 65.5@58) AName Plate
‘ (2 |5_5512:01 _1o(an) N=500Min(N=19.64")
= (22) [[(42003)
$ % gg —o|ga % ;gom.g?.
232 slstH-—1&28
g =1 —le 2|52
RIS ee Y
Sle

CH
(TS60 DRIFEAM  Substitute model for TS60 )

Zamgaus, 4}



SYNCHRO

@ NDS (NIPPON DEFENSE STANDARD) EQUIVALENT SERIES NDS Y%

TS473(5DG) TS473N6 (5DM)

BTG HEVE L
— — " 2=
SPECIFICATIONS £+  ## (£—%rO=y 7 ZFIRA)
Model A = TS473E11 TS473N6E11
Function # BE 5DG 5DM
Input Voltage (Vrms) - R E K 920
Input Frequency (Hz) A s 8 50/60
Test Voltage (Vrms) H® OB B I 78
Test Frequency (Hz) OB A KB 60
Output Voltage (Vrms) - x B E 90+3
Input Current(A Max) EERMHEER 1.0
Torque Grad.(N-m/deg. Min) [N A - 1.57%10*(16gf-cm/deg.)
Electrical Error, G E R &2 =
Receiver Error (4€g- Max) M E E B = £05 *1.5
Temperature Rise (°C Max) B OE 2 30
Insulation Resistance (MQ Min) # #& & #H 10(DC 500V)
Dielectric Strength(Vrms.1 min) #& #& @ 1,500
Mass (kg Max) =1 = 35 3.5
() inch
TS473 (5DG), TS473N6 (5DM)
| 165(6.50) |
(8302105 505 "58(2.08) _ ‘
(04) 1]5 24.56.55(256=001) Name Plate
(.965) | |5(.2)
| Q| @ S L e N
 PEEE Sl ek
o5 10| Tk s = g
% % hS =—1 \§
£=600Min
(£=23.6Mn)

(TS64 DIRFFEAN  Substitute model for TS64 )

The test voltage of DG, DM are applied to between S2 and S1-S3 with S1-S3 short-circuited.
7 DG, DM OB 1%, S1 & S3 &A% L 72IRRET. S2- S1 - SsIICHINL 4,

5  zumgaus



SYNCHRO

B A EVEEE
(E—# Oz y 7 AFREFR)

@ NIPPON DEFENSE STANDARD SYNCHROS BF&T&#I& S (NDS XXC 5340)

Model Input Input Input Trans. Torque | Moment Electrical Receiver Mass Dimensions
Voltage | Freque- | Current | Ratio Grad. of Error Error NstiE @SR ER<)
26Vrms,115Vrms AR Digigt ertia | memex | s
400H z i =® — R|IBEH|BH W ZEEHK| M (B # Minutes Minutes H & | Body Flange | Length
g E g8 & B E Max Max Dia Dia
W #|YNE R &
(NDS XXC 5340) N'm/deg. ¢ mm ¢ mm mm
(gfcm/deg) | X 10-7 | 1st 2nd 1st 2nd (inch) (inch) (inch)
Vrms Hz A Max + 2% | Min. kg-m? class | class | class | class g
4 0.294 X 104 . . (150) 27 27 50.1
HEMEEEEE A ET, TS139E16 (JL11TX4W) 26 400 | 028 | 0454 (0% 3 12 | 24 o & | & | 3%
1x10¢ . . (250) | 365 | 365 | 535
TS129E15 (J15TX4W) 115 400 | 0475 | o783 | X1 16 12 | 24 20 835 | & | 38
255 X 104 . . (400) | 4445 | 4445 | 716
TS121E15 (J18TX4W) 115 400 | 0275 | 0783|258 %S 27 8 | 16 00 | M4 | s | TS
922 X 104 . . (1000) | 505 | 5715 | 91
TS109E15 (J23TX4W) 115 400 | 1.2 0783 | 922X 97 8 | 16 s | T |
474 x 10* . . (2000) | 685 | 7875 | 114,
TS125E15 (J31TX4W) 115 400 | 176 | 0783 |4TAXI0'| 324 8 | 16 20000 | &85 | 8IS | 145
0294 X 10* (150) 27 27 50.1
TS139N4E16 (JL11TRAW) | 26 400 | 028 | 0454 (0% 3 12 | 24 | 60 | 9 o & | & 8%
0922 X 10* (250) 36.5 36.5 53.5
TS131N8E15 TS129N4E15 (J15TRAW) 115 400 | 0175 | 0783|0822 16 12 | 24 60 | 90 135 (143) | (43 | @10
255 X 104 (400) | 4445 | 4445 | 716
(J15CDX4W) TS121N4E15 (J18TRAW) 115 400 | 0275 | 0783 | 25X 54 8 | 16 60 | 90 s WA | s | L8
922 X 104 (1000) | 505 | 5715 | 91
TS109N4E15 (J23TRAW) | 115 400 | 1.2 0783 |SZ2X 10" 153 8 | 16 | 60 | 90 s | EY | &
474 x 10* (2000) | 685 | 7875 | 114,
TS125N4E15 (J3ITRAW) | 115 400 | 176 | 0783 |4TAXI0' 616 8 | 16 | 48 | 72 | (20000 | 688 | 78IS | 114
0.775 X 10* . - (250) 36.5 36.5 53.5
TS131E15 (JI5TDX4W) % 400 | 0215 | 1.154 (077X 16 10 | 20 20 85| B | B8
197  10¢ . . @00) | 445 | 445 | 716
TS123E15 (J18TDX4W) % 400 | 0675 | 1.154 |1 27 10 | 20 prr s R B 5 AT
638 x 10* . . (1000) | 505 | 5715 | 91
TS111E15 (J23TDX4W) 90 400 | 1.21 1.154 | 638X 97 8 | 16 08 | T |
0.775 X 10* (250) 36.5 36.5 53.5
TS131N4E15 (JISTDRAW) | 90 400 | 0215 | 1.154 (077X 16 10 | 20 | 60 | 9 200 | (.43 | (143 | (@210)
197  10¢ @00) | 445 | 445 | 716
" TS123N4E15 (J18TDRAW) | 90 400 | 0675 | 1.154 |1 54 10 | 20 | 60 | 9 280 | (73 | (79 | (28D
638 x 10* (1000) | 505 | 5715 | 91
TS121N4E15 TS111N4E15 (J23TDRAW) | 90 400 | 1.21 1154 |63 153 8 | 16 60 | 90 510 3% | Wl | o
4237 X 104 (2000) | 685 | 7875 | 114,
(J18TR4W) TS127N4E15 (J31TDR4W) | 90 400 |26 1154 |2F X100 616 8 | 16 | 48 | 72 | (20000 | 688 | 7878 | 114
Model Input Input Input Trans. Phase Residual | Moment Electrical Mass Dimensions
Voltage | Freque- | Current | Ratio Shift Voltage | of Error SR (BERS 2 BR<)
ncy &AW Inertia BRRE
2 =® — R BER® B W XEHKR | B B | % B|H B £ | Body Flange | Length
g K g R g E |\ B = Max Dia Dia
B #&|vNE|R &
¢ mm @ mm mm
deg. mVrms | X 10-7 | 1st 2nd (inch) (inch) (inch)
Vrms Hz A Max +2% Max Max kg-m? class | class g
150 .
TS140E16 (JL11CX4W) 26 | 400 014 0.454 14 30 3 12 | 24 (s0) & | & gl
(250) 36.5 365 53.5
TS106N4 (23TR) TS130E15 (J1I5CX4W) 115 | 400 0085 | 0783 | 45 125 16 12 | 24 2% &3 | 23 &3
400 ' y X
TS122E15 (J18CX4W) 15 | 400 0.12 0.783 4 115 27 8 | 16 o0y | 4445 | 4445 | 716
(1000) | 505 | 57.15 91
TS110E15 (J23CX4W) 115 | 400 0265 | 0783 | 15 100 97 8 | 16 o g | ks &
(100) 27 27 1
TS140N4E16 (JL11CTAW) | 118 | 400 0.03 2203 12 30 3 10 | 20 P & | & A
KEMSERBELUET, 250, . . :
TS130N4E15 (J15CTAW) 9 | 400 0025 | 0735 | 16 75 16 | 10 |20 @50 | ges | &8 | B8
400 y y X
TS122N4E15 (J18CT4W) % | 400 0008 | 0735 5 65 27 8 |16 4o0) | 4445 | 4445 | 716
1000, . :
TST10N4E15 (J23CT4W) % | 400 0007 | 0735 | 25 60 97 8 |16 (%0) | fgos | o715 | o1
(150) 27 27 1
TS141N8E16 (JL11CDXAW) | 11.8 | 400 0.5 1154 6 30 3 10 | 20 I & | & AL
(250) . ! '
TS131NSE15 (J1I5CDX4W) 9 | 400 0.1 1154 3 125 16 10 | 20 2%0 g3 | 23 238
400 X | X
TS123N8E15 (J18CDX4W) 9 | 400 0145 | 1.154 3 115 27 8 | 16 “oo) | g45 | 448 o8
1000, . :
TS127 (31TDX) TST11N8E15 (J23CDX4W) 9 | 400 03 1.154 3 100 97 8 |16 (000) | fgos | o715 | o1

Mass : Figures in () indicate a rated value. The other indicates a measured value.
WBEO () MIEBEEERL. () & UIESEIIEERY,
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SYNCHRO

R E sEVE %
(E—%bOZy 7 RERRFR)

@ NIPPON DEFENSE STANDARD SYNCHROS PBH&ET&#i&sm (NDS XXC 5341)

Model Input Input Input Trans. Torque | Moment Electrical Receiver Mass Dimensions
Voltage | Freque- | Current | Ratio Grad. of Error Error SHE (EERA % ER<)
1 1 5VI’mS 60HZ ney " Inertia ERRE BERE
i =® — R|BEH|BH B ZEEHK| MIE|E O # Minutes Minutes B & |Body Flange | Length
(NDS XXC 5341) g E B % B = Max Max Dia Dia
R g|YynNg Rk &
N'm/deg. ¢ mm | ¢ mm mm
(gfcm/deg) | X 10-7 | 1st 2nd 1st 2nd (inch) (inch) (inch)
Vrms Hz A Max + 2% Min. kg:m? class | class | class | class g
1.97 X 10* - (400) 44.45 44.45 71.6
TS121N50E13 (J18TX6W) 115 60 0.115 0.783 20) 27 8 16 270 R s AT
8.34 X 10¢ - (1,000) 50.5 57.15 91
TS109N50E13 (J23TX6W) 115 60 0.23 0.783 ©.5) 97 8 16 620 399 12.55) (358)
24.6 X 10+ R (2,000) 68.5 78.75 114.
TS125N50E13 (J31TX6W) 115 60 0.46 0.783 125) 324 8 16 1460 ) 15100 t 4_52?
1.97 X 10* (400) 44.45 44.45 71.6
TS121N54E13 (J18TR6W) 115 60 0.115 0.783 20) 54 8 16 60 90 270 (1.75) (1.75) (2.81)
8.34 X 10¢ (1,000) 50.5 5715 91
TS122N54E11 TS109N54E13 (J23TR6W) | 115 60 0.23 0.783 55 153 8 | 16 60 90 o A T A L
(J18CT6) ”
.6 X 10 (2,000) 68.5 78.75 114,
TS125N54E13 (J31TR6W) 115 60 0.46 0.783 125) 616 8 16 48 72 1480 (2.69) (310) (4.52?
Model Input Input Input Trans. Phase Residual | Moment Electrical Mass Dimensions
Voltage | Freque- | Current | Ratio Shift Voltage | of Error Stk (@ERS 2R <)
ncy ®E Inertia BEREE
i = — R | BAE® B W ZTEH|¥B M|k B B # Minutes % £ | Body Flange | Length
' K g R B E| = Max Dia Dia
B g|lyng| k 2
¢ mm ¢ mm mm
deg. mVrms | X 10-7 | 1st 2nd (inch) (inch) (inch)
Vrms Hz A Max *+2% Max Max kg-m? class | class g
TS122N50E13 (J18CX6W) 115 60 0.05 0.783 15 125 27 8 16 (400) 44.45 44.45 1.6
4 280 (1.75) (1.75) (2.81)
" X ; . 1000 . .
TS111N58E13 TS110NS0E13 (J23CX6W) 115 60 0085 | 0783 | 65 100 97 8 | 16 (1000 | g0 | 8718 | o1
(J23CT6W)
TS122N54E13 (J18CT6W) 920 60 0.02 0.735 19.5 100 27 8 16 (400) 44.45 44.45 71.6
280 (1.75) (1.75) (2.81)
TS110N54E13 (J23CT6W) 920 60 0.02 0.735 14 75 97 8 16 (1000) 50.5 57.15 91
600 (1.98) (2.25) (3.58)
TS123N58E13 (J18CDX6W) 90 60 0.07 1.154 21 150 27 8 16 (400) 44.45 44.45 71.6
280 (1.75) (1.75) (2.81)
TS111N58E13 (J23CDX6W) 920 60 0.1 1.154 1.5 125 97 8 16 (1000) 50.5 57.15 91
600 (1.98) (2.25) (3.58)

Mass : Figures in () indicate a rated value. The other indicates a measured value.

W EEO () NEBsEEZRL, (

) & LI3SEHIEZ R,

Rt E sEVE %
(E—% 0=y 7 RERRFR)

@ MIL STANDARD SYNCHROS

TX)HEREMR

EQUIVALENTS TO MIL-S-270708D

MIL-S-20708D H [=] Model Input Input Input Trans. Phase Residual Electrical Mass Dimensions
S-20708 ﬁmnn Voltage Freque- Current Ratio Shift Voltage Error S ~HE ERERD #BR<)
ney ®E
i =® — R | BR% | B W ZEHK | B #H % B |8 S| ¥ £ | Body Flange Length
g E g & g E | B = Dia Dia
B # VN E & &
¢ mm ¢ mm mm
) mVrms Max (inch) (inch) (inch)
Vrms Hz A Max + 2% Max Max g
TS150N6E1 (08CX) 26 400 02 04433~ | 7.123 | 30~60 7~14 49 19.17 45.29
- 0.4513 g (.755) (1.78)
TS150N6 TS150N16E16 (08CT) 11.8 400 0.04 2.203 7.8 40 7 50 1(_179,-3 1(97-%5 ‘?;‘_-7%9
X
(08CX) TS151N6E16 (08CDX) 11.8 400 0.1 1.0615 9.0 30 7 38 8y 44.20
TS196N20E16 (10CT) 11.8 400 0.077 2.03 1.3 30 7 55 %_géi} %géi; (‘}1;-10)
23, 23, 46,
TS196N21E16 (10CX) 26 400 0.09 0.454 6.5 30 7 55 238 238 45.65

Mass : Measured value.
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SYNCHRO

i s VS EE
(E—#bO=y 7 XREF)

@ NIPPON DEFENSE STANDARD SYNCHROS BH&T& 3RS (NDSXXC5316B)

Model Input Input Input Output | Torque | Moment Accuracy Mass Residual Dimensions
Voltage |Freque- |Current |Voltage | Grad. |of Voltage SistHE (EED 2 BR<)
115Vrms 60Hz oy |EAH Inertia WooE ® @
bia E — XRIBAR#H B B = X|MIEE M deg. g 2| B K | Body Flange | Length
(NDS.XXC.5316B) T E T KRB E B E Max Max Dia Dia
R g vNAg R &
N'm/deg. ¢ mm ¢ mm mm
(gem/deg)| X 10-7| st 2nd 3nd 1st 2nd | (inch) (inch) (inch)
Vrms Hz A Max | Vrms Min. kg'm? | class | class | class g class | class
TS301N1E13 (1NG-S) 45X 10+ 0.3 0.5 - (1,000) 50 57.2 91
115 60 0.2 90 62

TS301N7E13 (1NM-S) (4.5) 05 | 1.0 — 590 (1.96) (2.25) (3.58)

TS303N1E13 (3FG-S) 15 60 045 % 17.7x10¢| 380 0.3 0.5 - (2,000) 725 80 112

TS301N7E13 TS303N7E13 (3FM-S) ’ (18 | 760 | 05 [10 | — | 1,500 285 || @1 || @a

(1NM-S)

TS305N1E13 (5FG-S) 15 60 06 % 295x10¢ 1,070 0.3 0.5 — (3,500) 85.5 92 134

TS305N7E13 (5FM-S) ' (30) 2,000 05 1.0 - 2,400 (3.36) (3.62) (5.27)
TS306N1E13 (6FG-S) 15 60 12 % 88.3x 10| 2,600 0.3 0.5 — (6,000) 103 1142 |(166.5

TS306N7E13 (6FM-S) ’ (90) 4,700 05 1.0 - 4,600 (4.05) (4.49) (6.55)

TS309N1E13 (5FDG-S) 17.7x10%| 1,130 0.3 0.5 - 85.5 92 145

920 60 1.0 90 3,500
TS309N7E13 (5FDM-S) (18) 2,050 — 1.0 15 (3.36) (3.62) (5.70)

d
TS303N1E13
(3FG-S)

Noticel : The accuracies for G, DG, and CT shall show electrical errors. The accuracies for M, and DM, shall show
receiver errors.

Notice2 : Mass is measured value.

N . e

bl G.DG.C’I: Z)*;Hzfﬁii’?éj:ua%% ARLEd
M.DM O F§RE I HiE

W2 EEO () WIEHKEEZRL, () & U392 4sRd,
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SYNCHRO

Kt REVEe%k
(=¥ 3> FO—JVRRZEER)

@ SYNCHROS FOR HIGH SPEED ROTATION E¥EHHI>~0

Model Function | Input Input Test Test Input Output | Torque | Synchro- | Accur- Maximum | Mass Dimensions
Voltage | Freque- |Voltage | Freque- | Current | Voltage | Grad. nizing | acy Allowable SHE (@SR EER<)
ncy ncy A T time Speed
i K| # B\ — R BAERHK|R BE BB B Z XR|MIFEREE|R E|BAHE|E 2 Body Flange | Length
T K T ERAR®|E R E E Bl ¥ & Dia Dia
B O#|YNE|lE &
N-m/deg. ¢ mm | ¢ mm mm
(gfcm/deg)| sec. =+ deg. min? (inch) (inch) (inch)
Vrms Hz Vrms Hz A Max Vrms Min. Max Max Max g
TS16N18E11 X 100/110 110 60 1.1 6.57X103]
50/60 90+3 — *+1 1,200 8,000 105 135 199
TS16N18 TS16N18E12 | (TR) |200/220 220 60 06 67) @13 | 63 | 78y

Noticel : Electorical characteristics are specified with a test source.
Notice2 : Mass is measured value.

W BRI GBRE R & SRR T,

W2 BRI AR,

O amygaus



IS5V LAY o0
BRUSHLESS SYNCHROS;

SPECIFICATIONS {1 @/ : 1X Ll i)

BCX (Single-phase input/3-phase output 1A/ 318H)

EE apd Model Lo Input Test Test Current | Transfor- Rl Phase shift Electrical [Friction torqueTempferature Mass
Function ode Voltage ) .| voltage | . ;0 .~ error  |EEENILY Rise -
4 X Frequency| Voltage |Frequency mation ratio| fIfEdh P . = g B
. o e . HEBEE BEREE=| Nm BELR
. - AR | #REE HRAKY —XERK | TER deg. X 5
LU | B % | —REE CHz) | tvims) | CHz) | (mA) mVims Y| e 7y |[minutes (N'm Max) | (C Max) (ke )
o (Vrms ) K = BT | (gem) BUF | (C BUT) &
08BCX|TS513N1E16 26 400 26 400 20 0.454 30 (+76) | *12 3-4(3><5; 01 30 0.1
15BCX|TS543N3E16 26 400 26 400 40 0.454 50 + 20 +12 6.9 (>;)1 0+ 30 0.3
23BCX| TS563E15 | 115 400 115 400 100 0.783 100 +5 +8 ‘9-‘22’5)10“’ 30 10
23BCX|TS563N3E 113 100/110] 50/60 110 60 130 0.818 100 +20 +8 98(1’601)0“ 30 12
The test voltage is 110V, 60Hz.
X HRBREEIL 110V, 60Hz TY,
BCT (3-phase input/Single-phase output 318A 71/ 1#8H77)
i Resi | El ical |Fricti
Size apd Input Input Test Test Current | Transfor- esidua Phase shift| S Tempferature Mass
Function| Model N ’ ~ | voltage N error  |EE¥EBNJVY|  Rise Z
5 Voltage |Frequency| Voltage |Frequency| —XREH |mationratio fHETh e . g B
YA . o e e EZEEE BREE| Nm BELS
. —REBE | ARY | SREX HBEEHE( mA ZEL deg. ; N
BEE B K |y Y Chz ) | tvms) | € Hz ) fyae mVrms Ggz) |[Minutes (N-m Max) | (°C Max) (ke )
o T = KT | gom) BT | (C BT &
23BCT| TS565E15 90 400 78 400 14 0.735 75 2 +8 19'?2)6)104 30 1.0
23BCT| TS565E11 | 90 50/60 78 60 20 0.735 75 30 +8 ‘9?2’3)10“' 30 1.0

The test voltage of BCT is applied to between S2 and S1-S3 with S1-S3 short-circuited.
i BCT OREREE(IL. S1 & Ss I L /-KEET, S2-S1 - SsREICEIMUL T,

amygaug, 1 ()



OUTLINE % #

SIZEO8/TS513N1E16

Electrical Zero

ERWEY—V (%)

1.0|9k0.|2_\

8.4310.88

38Max.

/_1 .573.0.12

\_1 ‘5720.12

$19.05%.025
®12.7 %012

$2.286 %012

»17

N.P.

¢19.05Max.

SIZE15/TS543N3, E16

1.Involute Spline Data
AR 21— XT A

Pitch EvF 120

Tooth Number %X 21

Electrical Zero
BEENEY—V (5%E)

Pressure Angle [ 20°

Outside Dia $}Z¢4.76 801

Pitch Dia B FZ¢p4.45 §os

Full Spline Depth H#E 7

2.Thread Data %%

#10-32NF-2

Outside Dia #MEp4.7 54

Full Spline Depth H#IE&E 5

1 420.5

58Max.

3Max.

2.4

$36.5%.0s

$33.32%015

0
-0.05

$22.23

$4.76 %01

:
1
$33

$36.5

N.P.

£=300Min.

SIZE23/TS563N3E11

1.Involute Spline Data
AR 21— T 51>

Pitch E'vF 96

Tooth Number %} 22

Pressure Angle EAf 20°

Outside Dia #}Z¢6.130

Pitch Dia EvF1&$5.82 805

Full Spline Depth H%& 10

2.Thread Data %%

#1/4-28NF-3

Outside Dia #4%¢6.130s

Full Spline Depth BXE 7

Electrical Zero
BEINEY—V (%)

1 8:.0.5

125Max.

[10.7

-
|:\1

6.4
«(—1 0.7

$57.15%.05

®50.78 %02

$50.7 %+

6.1 %01

$50.5

N.P.

57 Max.

£=300Min.

SIZE23/TS563E15, TS565E11, E15

1.Involute Spline Data
AR 21— XTFA>

Pitch EvvF 96

Tooth Number #a%i 22

Pressure Angle [ 20°

Outside Dia 4% ¢6.1301

Pitch Dia B F1£¢5.82 805

Full Spline Depth H¥E 10

2.Thread Data %%

#1/4-28NF-3

Outside Dia #41%¢6.1.80s

Full Spline Depth BME 7

11 zamgaus

Electrical Zero
BRINEY—V (%)

1 810.5

10.7*"

110Max.

6.4

/—5.2

~—10.7"

$57.15%.05

$50.78 %02

$50.7 %4

N.P.

$50.8

$50.5




APPLICATIONS i F2 61

M Detection of winding length [l Detection of roll interval

B REREH O — IV

Wind-up drum
EERT L

_d
Bad
o

Synchro
0

B Position detection of stackers / reclaimers
Detection of boom swing angles and elevation angles
AB2yh, VyL—<9L—DOiERE
7 —LOkEE. DAL

pyn

S/D converter
S/DZE#HzE
- Synchro 7'-
R

B Angle detection : antenna bearing angles, and
elevation angles

T TFAMA. A ORKRE

Precise Radar
fERlL—4

S/D converter

S/DE#zk

ho--

M Position detection of an automated carriage
2B EDEITAERE

Molten steel ladle

Ptk

Synchro
it

S/D converter
S/DE#E

=4

=

Control panel
7

Tl
Control signal
/(F?é}ar)? c?)lgPaE::t signal)
HEES
(IL—z=fES)

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. HS5WBEEMEY AT LICRDUTERATZEEZ Y,
@KAIRHE, KPIHIE @FHEEH

OEEH @M @FtAlKS:

Il Dum water level detector.
& LOKGLDOIRE

Instruction from dum to
electrical equipment room

S LDSBEBREETODIER

[] weight

HbY

7|:|i A Water level
= = KA

Synchro
sl

? /Synchro Indicator
it

omygaug, | 2



Cautions For Use

1.

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

. 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.

. The allowable rotating speed of Synchro is 300min~
{300 rpm} in general, while that of high speed Synchro
and that of brushless Synchro is generally 1200min-
{1200 rpm}.

. 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.

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

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

. 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.

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

. 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

11.

transmitter (CX) nor with a brushless control transmitter
(BCX).

In order to prevent back EMF during power ON/OFF,
any component (e. g. varistor) is requested to be
connected between excitation terminals (R1-R2) or
cables (white-black) to prevent surge current.

13 <emygaus

~

P

>

LY UORBEEEMT Y, 1 R—VICEKH SN TVBIER

ODCERALEDER

BERHERTIEAT SV,

LI IO0WMF R —MICKEROEET T, 700

MEFAWEIITHEELTE LT, BRERELEHICIZ
HKOWEDICLTTFE L,

c—fEDT O 2N T

- kB> >0 50N KUIF

. OO RRERIE—#%IC 300min {300rpm} T ¥,

ESEAYC7ORVTSSLAS L7 ONHEREEEH T
—#%(Z 1200min' {1200rpm} T,

. MV RER (TX) & ML RER (TR) 2HEE€ TIE

HIh3EICIR, BRELTTXDMLIRIFTRD b
WIERD1 ~5EEHDELDICEELTTFELY,

. MV RERK (TX) & ML 2ER (TR) 2HEE TIE

AIh3RICIE. SOAEEN 20° LIRELR D LIS
ZEATE W,

. ML RE# (TX) & ML 2ER (TR) 2#BEE TIME

HAEh3RICIE, RA—ERICERL TITERT SV,

L0 EZERINBEICE. TRTORGNERIC

ERIhTWAZ &2 ZHERT IV, HIC. MLIRE
#(TX) & ML Z2{E# (TR) DS BB DEIRDRTR 5
DI RIER. FBREERDCVO%BBI LRI H
EY,

LU IODKEEET [TX - TRl ERE I TVBEEI.

ML SER (TX) ELTH, MLIZRERK(TR) &L T

& ERATHE T T

LD UODKEEE LTRE SN TVEWHETO ZEH

EBPDTEV, MREEZBLIBIANIHNET,

. ML 2{ER (TR) (CHIEIRER (CX) 2213 T 2L

A HlESEER (BCX) ¢ HAEE THERTZ LR TE
T A

O antie T2 EIRE ON/OFF $3BRDERENIC

fEAs7=HIC, > rON2EDREEF (R1-R2) D,
TRFBRESIE (A-8) OBICNVRZEEDY -
SRBREERT AL ICHBERLETOT, THRFATE
LYo
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ARLICHET 5 TEER
r .
%@J l I*%*&Eﬁ%**it%*i O L < LAIZIMVN72 220, THIHIOWNZ [%4:
TAMAGAWA TRADING CO.,LTD. LOZHTE] E KL BFHAL E &0,
& # T395-0063 RFEKEMTIZE1THIEIS
WEREER RADLRAE
CERREEM T144-0054 RRHBABXHHEHEITH19EIS TEL(03)3731-2131 FAX(03)3738-3134 B O M EE NI S — L LT, 7275 L. BREED
-ALBIREERT 73300071 HEBAEHBME LAE1-11-1 SHEOTSHEIVGF TEL(048)833-0733 FAX(048)833-0766 WS 7R KB OIK P2 bR E 5 28, M EIRFFD
c\NEFEERF T191-0011 RRMAHFHAHFAR2TE15F1S £bIILJ)—2EIL2F TEL(042)581-9961 FAX(042)581-9963 7= DRI IROR % Th > T o, WthidaiEs & >C
- MRS T252-0804 WE/IRBERTMEA3THISESS 2F TEL(0466)41-1830 FAX(0466)41-1831 s U E g, WAL BT P X 7 P
| BERERA T486.0916 @%ﬂﬁ%ﬁ#ﬁ/\ﬁmsTE1o§tﬁ TEL(0568)35-3533 FAX(0568)35-3534 Wi (MTBE) 120 T U 0T b 345, Pl & 5 fighiis
SCRESE KRR T444-0837 BT TE2-1 HAKELSF-B TEL(0564)71-2550 FAX(0564)71-2551 2 (0) Tl D 2 AD TR B OB S CE 2 55
CABREER  T532:0011 AMEME/IIKERS5TH6E248 APRERELEL401SE TEL(06)6307-5570 FAX(06)6307-3670 SRS L DA S C . SO 1 4 £ T 0T
o e s s = - = - ¢ o g = s z )l I8 N z
CEEEEMR  T812-0011 ERREMMIESXIESRA4TEIEIS #2/\BAEI6F TEL(092)437-5566 FAX(092)437-5533 A TIED Y A7 2 E FlE b L OB HIGA 213 7 &
WFSEE SR E RN LT
- AHRE R GRREEM) T144-0054 REBABXFHEITH19EIS TEL(03)3731-2131 FAX(03)3738-3134 ’
- B HERELAR) T330-0071 FERALEHAMK LAKI-11-1 SHEOTTHENIF TEL(048)833-0733 FAX(048)833-0766
(FREBE¥FR) T444-0837 FHMEMIFTHE1TH2-1 HAKEIL3F-B TEL(0564)71-2550 FAX(0564)71-2551 . n o )
- DRSS RRSER) T1440054 RRBARKFTHEITHIORS TEL(03)3731-2131 FAX(03)3738-3134 /f‘ 750 7 ROROBLITHRLI A - Y A N BRI | OB
- SHEEEI(ERELAN) T144-0054 RRBABKEFHEITE19%895 TEL(03)3731-2131 FAX(03)3738-3134 R
(KBRE#F) T532-0011 ARl IXEHRS5TH6E245 ABEXEEI4015 TEL(06)6307-5570 FAX(06)6307-3670
- MEMSE %85 T395.0063 EFRAAHIIGA 1 THIES TEL(0265)56-5424 FAX(0265)56-5426 BEH AT OBHVEDERBTRABECLET,
SN A +395-8515 EEFRMMAMAIS79 TEL(0265)21-0501 FAX(0265)21-1896 - ERD TN, BHERARE LI HE OERAE THREL
- REBEEER T395-8520 REFEMRAMER1020 TEL(0265)21-1814 FAX(0265)56-4108 AhELEEL,
CHREER T395-0063 REFEMANTIHE TEIHE 1S TEL(0265)56-5424 FAX(0265)56-5427 - B BRVEHEIR

MOverseas Sales Department E—=Y 3232 OISR

Head quarters : 1-3-1, HABA-cho, IIDA-City, NAGANO-Pref, 395-0063. JAPAN HiiEE B8 TEL(0178)21-2618
PHONE : +81-265-56-5423 FAX : +81-265-56-5427 FAX(0178)21-2616
BEESEVEDE : RS AR RATER
3950063 EFERETIISA 1 THIEIS TEL(0265)56-5421,5422 FAX(0265)56-5426 TR B3 TEL (0265)56-4105
BUERH FAX (0265) 56-4108
Y E )l B & & X & «
A4 - 51 BEAT 73958515 REEMAMAKIST9 TEL(0265)21-1800 FAX(0265)21-1861
W% 2 F ¥ A 73958520 REFEMANHER1020 TEL(0265)56-5411 FAX(0265)56-5412
BREREHEEARTT 73958520 REEMAMHEZ1020 TEL(0265)21-1814 FAX(0265)56-4108
W 3 F ¥ FT 73993303 REHETHEIEMIIETAB3174%1H22 TEL(0265)34-7811 FAX(0265)34-7812
W\ F E ¥ BT 70392245 EHRENAFHAL 54— T¥EM1 THIE4TS TEL(0178)21-2611 FAX(0178)21-2615
W\FEEFMERFE1TH T039-0811 HHE=FEmBAI AT AMBAFTEARFILI-1 TEL(0178)60-1050 FAX(0178)60-1155
W\FEEFMERE2TH 70390811 BT =FEAMBATATHEMMT—ATIIL3-23 TEL(0178)60-1560 FAX(0178)60-1566
BAFEEMZRTH 70330134 FHEB=RMAE2TE100-1 TEL(0176)50-7161 FAX(0176)50-7162
WR T B ¥ BT T144-0054 RRBAEXFHAITE19%9S TEL(03)3738-3133 FAX(03)3738-3134

TAMAGAWA TRADING CO'ILTD' AR 2 a7 IRENNEEPEL LSS 2L A5 ) EFOTHE TR Z &0,
A COMPANY OF TAMAGAWA SEIKI CO.,LTD. T12-1206N20 500 #8. #ENA. '174-3H20H

Overseas Sales Department 1

Headquarters: 1 7 . 3
1-3-1 Haba-cho, lida, Nagano Pref. 395-0063 Japan

PHONE : +81-265-56-5423 A sa s OFLIRANEIZ2017HE3ABHED & D TT,

FAX : +81-265-56-5427
@1 2—3ybk—LR—=  hitp://www.tamagawa-seiki.co.jp
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