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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
angle can be determined by detecting the output voltage
(fig.2).

Structurally, Control Syncro is classified into two types : a
brush type and a brushless type.
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Fig.1 Connection Method for Torque Synchro (TX & TR)
E1 RUVIRAY7O0#EREX (TX RUTR)

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

2 FIHAY > 7O0OEAEE (CX RV BCX DHR)

THE APPLICABLE CONDITIONS [iSiEi4aE

Equivalent Series
NDS
O &
:I:mperature - — 30 ~ +60C
/m 2.
Vibration Full Amplitude 0.75mm  Vibration 5~ 15Hz
iE & £ ik %8 0.50mm Frequency 16~ 25Hz
0.25mm  HRENEHE 26 ~ 33Hz
(High Shock) (&fEE)
Shock NDS XF 8005 HI 1A (2 & %
The acceleration 9800m/s?
= - SNEFE 9800m/s? (1000G) ;E:g
2.3ms time duration @EEEREE 2.3ms J ©
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FUNCTION OF SYNCHRO o OnEsE
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——— CONTROL TRANSMITTER (CX)
SYNCHRO —— CONTROL DIFFERENTIAL TRANSMITTER (CDX)
—— CONTROL TRANSFORMER (cm
BRUSHLESS T BRUSHLESS CONTROL TRANSMITTER (BCX)
BRUSHLESS CONTROL TRANSFORMER (BCT)
>oun MVIRY 78 TooftE& ——— NIV RER (TX) (@)
—— ML S{EH (TR) (M)
—— NIV EEIFER (TDX) (DG)
L ML EES{E (TDR) (DM)
Hl#EA> >0 TIof& — HIERER (CX)
HIEZEENFIER (CDX)
2T A% (cm
TSR T I L XEIEREE (BCX)
LS5 L (Bom
WIRING DIAGRAM P ,%,i
| TX. TR. CX. CT. G. M TDX. TDR. CDX. DG. DM |
S YELLOW # YELLOW £ BLACK
B WHITE (s2) (s2) (R2)
(R1) E
(R2)
E BLACK (83)  (S1) (83)  (S1) (R3)  (R1)
BLUE  RED BLUE RED GRAY WHITE
5 i 5 B % =
EXCITATION SIDE OUTPUT SIDE EXCITATION SIDE ~ OUTPUT SIDE(ROTOR):+-TDX, CDX, DG
(ROTOR) (STATOR) (STATOR) HAR(A—%)
FhEfRl (O—%) HAHE(RF—%) Bl (R 7 —%) EXCITATION SIDE (ROTOR) -TDR, DM
Fh#El (B —%)
BCX BCT
# YELLOW # YELLOW # YELLOW
(s2) B WHITE & WHITE (s2) (s2) B WHITE
€ (R1) (R1)3 H (R1)
(R2) (R2) ' 2 (R2)
(83)  (s1) 2 BLACK 2 BLACK / (83)  (s1) (83)  (s1) i £ 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)
Bl (X7 —%) HAR(R—%) Bl (O—%) HARN(R7T—%) Fha Al (X7 —%) HAMA(0—%)
HOW TO ORDER CHENICELT
Please specify the following codes when ordering. ZHXDEICIE, ROBH % THREL 230,
Model Number Input Voltage Frequency ¥ = —WKEIE B O ¥
/T8831 N51E11 ﬁ 00/110V AO/GOHZ TS83IN51E11 100/110V 50/60Hz
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SYNCHRO

@ NDS (NIPPON DEFENSE STANDARD) EQUIVALENT SERIES NDS fH4 &4

TS831N51 (311X) TS831N55

(31TR)

TS14N3(15cx) TS14N7(15CT)

Hiff s sEVEEE
SPECIFICATIONS # # (Fova=a bR LA
Model 7 = TS831N51E11 TS831N55E11 TS14N3E15 TS14N7E15
Function #% ;13 X TX- TR CcX CT
Input Voltage (Vrms) - Rk B K 100/110 115 90
Input Frequency (Hz) A Pt # 50/60 400
Test Voltage (Vrms) s OB E E 110 115 78
Test Frequency (Hz) 2 BRHE BB 60 400
Transformation Ratio z E 4 — 0.783 + 3% 0.735 = 3%
Output Voltage (Vrms) - xR B K 90 =3 — —
Input Current (mA Max) EEMBEER 420 85 25
Torque Grad. (N- m/deg. Min) [N Y A = 24.6 X 10* (25gf-cm/deg.) —
Elggg‘ilzarl gr:?rr (minutes Max) PR( ;ﬁé’ g §§ E +16 *48 +18 *16
Residual Voltage (mVrmsMax) 7% &8 E &K — 125 75
Friction Torque (N- m Max) EBg ML 35.3 X 10* (36gf-cm) 4.9 X 10+ (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) & #& W &£ 1,500 900
Mass (g) =1 =1 1,400 1,600 180
() inch
NG it i e
(87) 9.5 (2525909 \ oo prote
. Slgge o |7 [ {518 J‘Sv
% M gg ¢
5 / 5

(TS125 DB AM

Substitute model for

TS125)

TS14N3 (15CX), TS14N7 (15CT)

Shaft end
2
0= 10039 | (55%01) 62.5%15(2.46% 05
Electrical Zero DN, 14.0=05 Electrical Zero
BEXWE—7 1 (04)1.0 |, 2.5(01) BRHEY—Y
-~ 3 3.5(14) Name Plate
aTRTE ’
2258 @
Bles | 5 <= i oy
|88 | ot §=
k=]
2,3 B=
o1& \
(11.8Min)
£=300Min

(TS130 DIEIEAM  Substitute model for

TS130)

The test voltage of CT is applied to between Sz and S1-S3 with Si-S3 short-circuited.

E CT OREBREITEIE, S1 & S3 2588 LZIRRET, S2-S1

3 Zamegaus,
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SYNCHRO

@ NDS (NIPPON DEFENSE STANDARD) EQUIVALENT SERIES NDS fH4 &4

TS472 56) TS453 (6G)

BN L BEVWEEE
— 0= 7 XM%H
SPECIFICATIONS &  # (F—5 hE= o T R
Model 2 e TS472E11 TS453E11
Function ¥ [ 5G 6G
Input Voltage (Vrms) - R B E 100/110
Input Frequency (Hz) A P 8 50/60
Test Voltage (Vrms) # OB B K 110
Test Frequency (Hz) HEBAREHR 60
Transformation Ratio z E 1:4 —
Output Voltage (Vrms) — xX B E 90 +£3
Input Current (mA Max) MATMBEER 600 | 1,200
Electrical Error ) TDX E | 88 = -
Receiver Error (Minutes Max) TDR #§ /E 88 =
Torque Grad. (N-m/deg. Max) GE | 88 = + 0.5
Residual Voltage (mVrms Max) M3 E B = -
Torque Grad. (N-m/deg. Min) NI YA 29.5 X 10* (30gf-cm/deg.) | 88.3 X 10* (90gf-cm/deg.)
Residual Voltage (mVrmsMax) % & E £ —
Temperature Rise (°C Max) "B E Lt B 30
Insulation Resistance (MQ Min) # #& & #H 10 (DC 500V)
Dielectric Strength (Vrms.1min) # #& W E 1,500
Friction Torque (N-m Max) E® Ly —
Mass (g) g 2 2,400 4,500
() inch
| 153(6.02)
TS472 (5G) (830021205 29 5(1.16)58(2,28)
(04) 1)52456.5:0(256=2%%) Name| Plate
| @ toes) [[|5(2)
MR
EEE TR (R T %
R adl
N=600Min
(N=23.6Mn)
(TS61 DRFEEAN  Substitute model for TS61 )
Shaff a
TS453 (6G) N
&% _(.08) (1.55-8) 179(7.05) Name Plate
{:JEI 3 (71)L1§° 395 3 65.5(258) —
‘ (2 |5_5512:01 _1o(an) N=500Min(N=19.6%)
= (5)‘ (22) (_)x.ooa) '
=l |16 B é —
3|9 §§—D§;:§ e S
BRI ol ) 3=
gz 8¢ e
2|35E% 8 ° L
5/ <
ct

(TS60 DIFFEAM  Substitute model for TS60 )

amygaue, /|



SYNCHRO

@ NDS (NIPPON DEFENSE STANDARD) EQUIVALENT SERIES NDS fH4 &

TS473 5pG) TS473N6 (5DM)

SPECIFICATIONS ft #%

BMR L HEVEEE

(E—% A=y 7 ZAMEA

Model i/ = TS473E11 TS473N6E11
Function % BE 5DG 5DM
Input Voltage (Vrms) - R B E 90

Input Frequency (Hz) & P 8 50/60

Test Voltage (Vrms) 2 OB 8 K 78

Test Frequency (Hz) HOEBRA K H 60

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

Input Current (A Max) HATNBEER 1.0

Torque Grad. (N-m/deg. Min) [N YA 1.57 X 10° (16gf-cm/deg.)
R 5 X B
Temperature Rise (°C Max) " E Lt R 30

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

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

Mass (g) =1 2 2,600 2,900

( ) inch

TS473 (5DG), TS473N6 (5DM)

165(6.50) |

16)

|
1.
(832002105 20'5 " 58(2.28) ‘

(TS64 DIRFFEAM  Substitute model for TS64 )

| |
+0.1 +.001
(04) 15 24.5‘6.5 (.256+:001) Name Plate
(.965) | |5(.2)
3|9 tr]f
A -
© T~ o2
| O g+ =-"9— o=
|2 It g = 7|8
g8 5“&.&? 518 Sl
HERE SR 2 e
o3| 0| T & = 3
NERS = Jhe
IR =" N\
£=600Min
(£=23.6V")

The test voltage of DG, DM are applied to between Sz and S1-S3 with S1-S3 short-circuited.

i1 DG. DM OFRBREEIE, S1 & S3 & a#E L 72IKET, S2- S1- SsIIZAIIL &9

5 omugaug,



SYNCHRO

i s RAVEEE
(E—% b=y 7 LR

@ IPPON DEFENSE STANDARD SYNCHROS BHF&TA 1 (NDS XXC 5340)

Model Input Input Input Trans. Torque Moment Electrical Receiver Mass Dimensions
Voltage | Freque- | Current | Ratio Grad. | of Error Error SR (EERAER<)
26Vrms,115Vrms oy | EAE neria | mmEE | sEEE
400Hz i =® — R BRERE|B W ZEEWR| ME (B # Minutes Minutes # &  Body Flange | Length
g K g & B X Max Max Dia Dia
LS S IDAAY: AT
(NDS XXC 5340) N-m/deg. ¢ mm ¢ mm mm
(gfcm/deg) | X 107 | 1st 2nd 1st 2nd (inch) | (inch) | (inch)
Vrms Hz A Max + 2% | Min. kg-m? | class | class | class | class g
5 0.49 X 10+ - - (150) 27 27 50.1
HKRYIMREERVET, TS139E16 (JL11TX4W) 26 400 0.28 0.454 05 3 12 24 ‘5 2 ) %)
1x 10 - - (250) 36.5 36.5 53.5
TS129E15 (J15TX4W) 115 400 0175 | 0783 | (<8 16 12 24 e 3% e 330
255 X 10* R - (400) 44.45 | 4445 71.6
TS121E15 (J18TX4W) 115 400 0.275 | 0.783 t26) 27 8 16 200 WS o5 &)
9.22 X 10* R - (1000) 50.5 57.15 91
TS109E15 (J23TX4W) 115 400 1.2 0.783 tod) 97 8 16 '500 399 o5 (359)
47.4 X 10* R - (2000) 68.5 78.75 | 114.9
TS125E15 (J31TX4W) 115 400 1.76 0783 |49 324 8 16 2080 &5 510 453
0.294 X 10* (150) 27 27 50.1
TS139N4E16 (JL11TR4W) 26 400 0.28 0.454 0.3) 3 12 | 24 60 20 ‘5 o | e | 3%
0.922 X 10* (250) 36.5 36.5 53.5
TS131N8E15 TS129N4E15 (J15TR4W) 115 400 0175 | 0783 |02 16 12 | 24 60 90 135 (.43) | (143 | (210
255 X 10* (400) 44.45 | 4445 71.6
(J15CDX4W) TS121N4E15 (J18TR4W) 115 400 | 0275 | 0783 |25 54 8 | 16 60 | 90 00 S e SO A
9.22 X 10* (1000) 50.5 57.15 91
TS109N4E15 (J23TR4W) 115 400 1.2 0.783 o) 153 8 | 16 60 20 530 3% | W | o
47.4 X 10* (2000) 68.5 78.75 | 114.9
TS125N4E15 (J31TR4W) 115 400 1.76 0783 |4 s) 616 8 | 16 48 72 2080 | 8% | B | U
0.775 X 10* R - (250) 36.5 36.5 53.5
TS131E15 (J15TDX4W) 90 400 0215 | 1154 0702 16 10 20 200 3% e 330
1.97 X 10* R - (400) 44.5 44.5 71.6
TS123E15 (J18TDX4W) 90 400 0.675 | 1.154 (20) 27 10 20 250 Rar %3 &)
6.38 X 10* R - (1000) 50.5 57.15 91
TS111E15 (J23TDX4W) 90 400 1.21 1.154 (5.5) 97 8 16 510 399 o5 (559)
0.775 X 10* (250) 36.5 36.5 53.5
TS131N4E15 (J15TDR4W) 90 400 0215 | 1154 |07 16 10 | 20 60 20 200 (43) | (43 | (@10
1.97 X 10* (400) 44.5 44.5 71.6
TS123N4E15 (J18TDR4W) 90 400 0.675 | 1.154 20 54 10 | 20 60 90 280 75 | 75 | (281)
6.38 X 10* (1000) 50.5 57.15 91
TS121N4E15 TS111N4E15 (J23TDR4W) 90 400 1.21 1.154 e s) 153 8 | 16 60 90 o 3% | W |
42.37 X 10¢ (2000) 68.5 78.75 | 114.9
(J18TR4W) TS127N4E15 (J31TDR4W) | 90 400 | 26 1154 |2 X10) 616 8 | 16 | 48 | 72 | (0000 | 685 | 7875 | 1148
Model Input Input Input Trans. Phase Residual | Moment Electrical Mass Dimensions
Voltage | Freque- | Current | Ratio Shift Voltage | of Error SHE (@A ERR<)
ncy A Inertia BREE
i e — R|AKH | B W ZTEHKR | B H| & B|fR #4 H B | Body Flange | Length
B E g R B OE| B X Max Dia Dia
B g vynNg | 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) 27 27 50.1
: TS140E16 (JL11CX4W) 26 400 0.14 0.454 14 30 3 12 24 o 2 & a7
(250) 36.5 36.5 53.5
TS106N4 (23TR) TS130E15 (J15CX4W) 115 400 0.085 | 0.783 4.5 125 16 12 24 2 33 33 X
(400) 4445 | 4445 71.6
TS122E15 (J18CX4W) 115 400 0.12 0.783 4 115 27 8 16 200 S S &6
(1000) 50.5 57.15 91
TS110E15 (J23CX4W) 115 400 0.265 | 0.783 1.5 100 97 8 16 'S0 3% RS (308)
(150) 27 27 50.1
TS140N4E16 (JL11CT4W) 1.8 400 0.03 2.203 12 30 3 10 | 20 i & & 3%
KRYIBREELIET, (250 36.5 36.5 53.5
TS130N4E15 (J15CT4W) 90 400 0.025 | 0.735 16 75 16 10 | 20 250 363 393 o
(400) 4445 | 4445 71.6
TS122N4E15 (J18CT4W) 90 400 0.008 | 0.735 5 65 27 8 16 2y RS %S A
(1000) 50.5 57.15 91
TS110N4E15 (J23CT4W) 90 400 0.007 | 0.735 2.5 60 97 8 16 'S0 3% RS (308)
(150) 27 27 50.1
TS141N8E16 (JL11CDX4W) | 11.8 400 0.15 1.154 6 30 3 10 20 5 2 o) 3%
(250) 36.5 36.5 53.5
TS131N8E15 (J15CDX4W) 90 400 0.1 1.154 3 125 16 10 | 20 2 363 363 F5T)
(400) 44.5 44.5 71.6
TS123N8E15 (J18CDX4W) 90 400 0.145 | 1.154 3 115 27 8 16 o0 343 a%3 AR
(1000) 50.5 57.15 91
TS127 (31TDX) TS111N8E15 (J23CDX4W) 90 400 0.3 1.154 3 100 97 8 | 16 s 3% P (o08)

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

o EEO () NEHEEERL, () & UIESEHEZ RS,
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@ NIPPON DEFENSE STANDARD SYNCHROS

BFATE A& (NDS XXC 5341)

Model Input Input Input Trans. Torque Moment Electrical Receiver Mass Dimensions
Voltage | Freque- | Current | Ratio Grad. | of Error Error SR (EERAERR<)
115Vrms 60Hz ney | EAE nertia | EHIEE farisE
i =® — R BRERE|B W EE| MUE R M Minutes Minutes # &  Body Flange | Length
(NDS XXC 5341) Z B % B = Max Max Dia Dia
B Og|yNE|IR &
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 [¢]
1.97 X 10¢ - - (400) 4445 | 4445 71.6
TS12INS0E13 (J18TX6W) | 115 60 0.115 | 0.783 |97 % 27 8 | 16 270 | a8 | (175 | @&n
8.34 X 10* R N (1,000) 50.5 57.15 91
TS109N50E13 (J23TX6W) 115 60 0.23 0.783 8.5) 97 8 16 620 kD) (2.25) (3.58)
24.6 X 10* R - (2,000) 68.5 78.75 114.9
TS125N50E13 (J31TX6W) 115 60 0.46 0.783 (25) 324 8 16 P80 &5 S laes
1.97 X 10¢ (400) 4445 | 4445 71.6
TS12IN54E13 (J18TREW) | 115 60 0.115 | 0783 |97 % 54 8 | 16 | 60 | 90 270 | Grs) | (75 | @8
8.34 X 10* (1,000) 50.5 57.15 91
TS122N54E11 TS109N54E13 (J23TR6W) 15 60 0.23 0.783 (os) 153 8 | 16 60 20 o 3% | U |
(J18CT6)
24.6 X 10* (2,000) 68.5 78.75 114.9
TS125N54E13 (J31TR6W) 115 60 0.46 0.783 (25) 616 8 16 48 72 P80 &5 S laes
Model Input Input Input Trans. Phase Residual | Moment Electrical Mass Dimensions
Voltage | Freque- | Current | Ratio Shift Voltage | of Error SHE (@A ERR<)
ncy |ETW Inertia BEREE
iz o — R AR | B W ZEER | B H|EZ B B # Minutes H E | Body Flange | Length
g E g R E K| B =E Max Dia Dia
#g|lYNE | K &
¢ mm ¢ mm mm
deg. mVrms | X107 | 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 71.6
iy 280 (1.75) (1.75) (2.81)
] TS110N50E13 (J23CX6W, 115 60 0.085 0.783 6.5 100 97 8 16 (1000) 50.5 57.15 1]
TS111N58E13 ( ) 600 (%8 | @2 | 65
(J23CTBW)
TS122N54E13 (J18CT6W) 20 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) 90 60 0.02 0.735 14 75 97 8 16 (1000) 50.5 57.15 9N
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) 20 60 0.1 1.154 1.5 125 97 8 16 (1000) 50.5 57.15 1]
600 (1.98) (2.25) (3.58)
WBEEO () NEBEEERL, () & LIEFIEERT,

Bt E sFEVEEE

(E—% b=y 7 ZREFR)

@ MIL STANDARD SYNCHROS

T XA HhERER

EQUIVALENTS TO MIL-S-270708D

MIL-S-20708D &m =] Model Input Input Input Trans. Phase Residual Electrical Mass Dimensions
TEERRR Voltage Freque- Current Ratio Shift Voltage Error SNEHE @EHAER<)
ncy ®E
i = - R | BR% | B W ZEHER ¥ #H | % B S| & | Body Flange Length
g K g & T E|#® = Dia Dia

R ® | vhAg | Rk &

¢ mm ¢ mm mm

o mVrms Max (inch) (inch) (inch)

Vrms Hz A Max + 2% Max Max g

19.19 45.29

TS150N6E16 (08CX) 26 400 0.2 0.454 9.5 30 7 44 ) 1223

TS150N6 TS150N16E16 (08CT) 1.8 400 0.04 2.203 7.8 40 7 43 198 18,98 420

08CX

( ) TS151N6E16 (08CDX) 11.8 400 0.1 1.0615 9.0 30 7 38 1% 429

23.8 23.8 41.0

TS196N20E16 (10CT) 11.8 400 0.077 2.03 1.3 30 7 50 To8) 793) (.61

23.8 23.8 46.65

TS196N21E16 (10CX) 26 400 0.09 0.454 6.5 30 7 53 238 235 1033

Mass : Measured value.
7 dimyaus, VE RIS A R



SYNCHRO

R E BEVEE%E

(E—% hAOZy 7 ZFREFR)

@ NIPPON DEFENSE STANDARD SYNCHROS BHFET&E$#H#&m (NDSXXC5316B)

Model Input Input Input Output | Torque | Moment Accuracy Mass Residual Dimensions
Voltage |Freque- | Current |Voltage |Grad. |of Voltage SR (@A ERR<)
115Vrms 60Hz ney " Inertia ¥ )1 % 4
i =® — R|IEAR#E|B W= X|MIUE|E # deg. g 2| B E | Body Flange | Length
(NDS.XXC.5316B) B K T KRB E B = Max Max Dia Dia
R g v R &
N-m/deg. ¢ mm | ¢ mm mm
(gtcm/deg)| X 10-7 | 1st | 2nd | 3nd ist | 2nd | (inch) | (inch) | (inch)
Vrms Hz AMax | Vrms Min. kg-m? | class | class | class [¢] class | class
TS301N1E13 (1NG-S) 3.44 X104 03 | 05 — | (1,000 50 57.2 91
115 60 0.2 90 62
TS301N7E13 (1NM-S) (3.5) 0.5 15 — 590 (1.96) (2.25) (3.58)
TS303N1E13 (3FG-S) 17.7x104| 380 0.3 0.5 — (2,000) 72,5 80 112
115 60 0.45 90
TS301N7E13 TS303N7E13 (3FM-S) (18) 760 | 05 | 1.0 | — | 1,500 (2.85) @12 || @4
(1NM-S)
TS305N1E13 (5FG-S) 324x104 1,070 | 03 | 0.5 — | (8,500 85.5 92 134
115 60 0.6 90
TS305N7E13 (5FM-S) (33) 2,000 0.5 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) 103 114.2 166.5
TS306N7E13 (6FM-S) ’ (90) 4,700 0.5 1.0 — 4,600 (4.05) (4.49) (6.55)
S309N1E13 (5FDG-S) 295x104 1,180 | 0.3 | 0.5 — 85.5 92 145
90 60 1.0 90 2,500
TS309N7E13 (5FDM-S) (30) 2,050 —_ 1.0 1.5 (3.36) (3.62) (5.70)

TS303N1E13

receiver errors.

(3FG-S)

Notice2 : Mass is measured value.
w1 { G.DG.CT DFEfE I E MR

M.DM D F§EE 1348 342
W2 EERO () WEHBEERL, (

ERLET,

) & LIdFEHE AR,

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

Zompgaug, 8



SYNCHRO

i s BRAVEEE
(E—¥ 30> FO—-JVEREFR)

@ SYNCHROS FOR HIGH SPEED ROTATION EEH> >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 StHE @ER & RR<)
ncy ncy EAM time Speed
i X | # 8| — R|BARB|E BRE R\ B B = R\ MIEREE|HK E BAHF| H & Body Flange | Length
T K E ERBREB|E R E E Bl & & Dia Dia
R #|YNE|R <
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 TX 100/110 110 60 11 6.57X1079
50/60 90 +3 — *+1 1,200 8,000 105 135 199
TS16N18 TS16N18E12 | (TR) | 200/220 220 60 0.6 (67) @13 ) an | 789

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

W1 BRI GBRERIC & B LRRE T,

W2 BRI AR,

Q omugaug,



IS5V LAY o0
BRUSHLESS SYNCHROS

B A EVEEE
(E— 3 >a> hO—IVERZRER)

BCX (Single-phase input/3-phase output 1HAH/ 3 8HEH)

Size gnd Vodel Input Input Test Test Current | Transfor- Residual Phase shift Electrical |Friction torqueTempferature Mass
Function odel Voltage ) | voltage | ..o error  |EEENILVY Rise -
H4 X Frequency| Voltage |Frequency mation ratio| fIfEdh b . = g B
5 e e i HRBEE BREE| N-'m BELR
. . - AREH | #REE HRARY —XER | TER deg. X .
BEY| B & | —REE CHz) | tvims) | L Hz ) | (mA) mVms Y| e 7y |[minutes (N°m Max) |(*C Max) (*C] (ke )
o (Vims ) BT = BT | gem 8F| WP g
08BCX[TS513N1E16] 26 400 2 400 20 0.454 30 (+76) | *12 3-4(;5; | 30 0.052
15BCX|TS543N3E16 26 400 26 400 40 0.454 50 + 20 +12 6.9 (>;)10-4 30 0.220
23BCX| TS563E15 | 115 400 115 400 100 0.783 100 +5 +8 ‘9-‘22’5)10“’ 30 0.790
23BCX|TS563N3E 113 100/110] 50/60 110 60 130 0.818 100 +20 +8 98(1’501)0“ 30 1.100
BCT (3-phase input/Single-phase output 3 8A71/ 118H77)

i Resi | El ical |Fricti
Size apd Model Input Input Test Test Current | Transfor- esidua Phase shift SRl torqueTempferature Mass
Function ode - _ | voltage [ , .. error  |EEEERIVY Rise =

z Voltage |Frequency| Voltage |Frequency| —REH |mationratio| reqn fHETh . = g B
YA - . o e e HBEE BREE| Nm BELR

. —REE | ARHB | AREE HBRAEH( mA TR’ des. ; 5

BEE| B K |y S iz ) | tvms) | € Hz ) fyas mVrms () |[Minutes (N-m Max) |(*C Max) (*C| (ke )
"o T = BT | gem BF| WP &
23BCT| TS565E15 90 400 78 400 14 0.735 75 2 +8 19'?2};)104 30 0.790
23BCT| TS565E11 | 90 50/60 78 60 20 0.735 75 30 +8 ‘9?2’3)10“' 30 0.790

The test voltage of BCT is applied to between S2 and S1-S3 with S1-S3 short-circuited.
£ BCT ORBREEIL. S1 & S35 EHEL /-KEET, S2-S1 - SsEICEIMUL £ T,

amyaus, |0



OUTLINESN 2 H

SIZEO8/TS513N1E16

Electrical Zero

ERNEY—V(8E)

1.0|9*°"2-\

8.4330.38

38Max.

/_1 .57:0.12

\_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— T T
Pitch EvF 120
Tooth Number s 21

Electrical Zero
BENEY—V (5%E)

Pressure Angle [Eh# 20°
Outside Dia $}Z¢4.76 801
Pitch Dia E'yF#%¢$4.45 35
Full Spline Depth B#E 7
2.Thread Data %%

#10-32NF-2

Outside Dia §ME¢4.7 3.
Full Spline Depth H#E&E 5

140° 58Max.

3Max.

| o 4201

$36.5%.05

$33.32%015

$22.23 %05

¢4.76 %ot

#33
$36.5

N.P.

£=300Min.

SIZE23/TS563N3E11

1.Involute Spline Data
A R) 21— T 51>
Pitch EvF 96
Tooth Number 5%} 22
Pressure Angle EAf 20°
Outside Dia #41Z$6.130:
Pitch Dia E'y F1£¢5.82 805
Full Spline Depth H%)& 10
2.Thread Data %%
#1/4-28NF-3
Outside Dia #}Z¢$6.130s
Full Spline Depth BXME 7

Electrical Zero
BRNEY—V (%)

1 81:0.5

125Max.

[10.7

N
|<\1

.40
T 10,701

$57.15%0s

®50.78 %02

$50.7 %4

$6.1%01

$50.5
¢57

N.P.

£=300Min.

SIZE23/TS563E15, TS565E11, E15

1.Involute Spline Data
AR 21— T 1>
Pitch EvvF 96
Tooth Number %R 22
Pressure Angle [ 20°
Outside Dia #4£$6.19.01
Pitch Dia EvF £ $5.82 805
Full Spline Depth H¥E 10
2.Thread Data %%
#1/4-28NF-3
Outside Dia #M%¢6.190s
Full Spline Depth BME 7

amagaus,

Electrical Zero
BERNEY—7(8%)

1 0.7:0.1
1 8:0.5

110Max.

1 6.4
) /—5.2

I j:1 0.7+

$57.15%.05

$50.78 %02

$50.7 %41

N.P.

$50.8

$50.5




APPLICATIONS Jitx F 1

M Detection of winding length [l Detection of roll interval

B RERE O — VR

Wind-up drum
EEURT L

Synchro
un

P
‘, S/D converter
S/DE#zR

M Position detection of stackers / reclaimers
Detection of boom swing angles and elevation angles
AByh, VyL—<9L—OiuEtRt
7 —LOkEE. DAL

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

pyn

B Angle detection : antenna bearing angles, and
elevation angles

T TFAMA. FHINAOKRE

Precise Radar
fERlL—4

S/D converter

S/DE#azR

fo--

M Position detection of an automated carriage
2B EDEITAERE

Molten steel ladle

Pyt

Synchro
it

S/D converter
S/DE#E

=4

=

Control panel
I

R
Control signal
)/(F?G?Iar)(/J csolgPaact signal)
HEES
(L—iz=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.

ZOf., H5WBHEMEY AT LICRDOU THEATZEZ Y,
QKA. KFPIHIE @B ERE

O:EEn @R @FtAlK:E

I Dum water level detector.
L OKGDIRH

Instruction from dum to
electrical equipment room

S LPSBEBREETOIER

[] weight
Bbh)
Water level

7Kz

Synchro
s

? / Synchro Indicator
I y0¥gRET

Zamagaug, | )



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"!
{300 rpm} in general, while that of high speed Synchro
and that of brushless Synchro is generally 1200min"'
{1200 rpmj}.

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
TX oras 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) nor with a brushless control transmitter
(BCX).

11. 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 amugaue,

2.

7.

LY UORBERB T, 1X—JICRHEINTVIIER

BEUHRATIEAT S,

U O0EZIE—RICKEBBROBETT, o700
MEFAWEIITHEETE LT, BRERELEHICIZ
EWEDICLTTFEL,

c—fED O 2N BT

- kB o0 50N KUITF

. O0ERRERIE—#%IC 300min {300rpm} T ¥,

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

. MV RER (TX) & ML RER (TR) 2HEEE€ TIE

HEIh3EICIR, BRELTTXDMLIRIFTRD b
WIERD1 ~5EELEDELDICEELTTFEL,

. MV RERK (TX) & ML RER (TR) 2HEEE TIE

AIh3EICIE. SEOFHEEN20° LIREL D LIS
ZEAT &V,

. MLORER (TX) & ML R{EH# (TR) &L TIE

HAEh3RICIE, RA—ERICERL TITERT S,

Lo ZHERINBBICIE. TRTOEEIESIC
BEHRINTWBR I L& IRBT IV, IS, MLIRE
H(TX) & ML T 254 (TR) DS B RFDEIRDRTIR 5
B dRER. BREEIOCI/O0%2BEBIEIBRAN S
UiTo

LUV IODKEEET [TX - TRl ERE SN TVWBBEEIE,

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

LEAFIEET T,

LD UOOKEEE LTRE I TVWEWHETO ZEH

EHEPDTEV, MREEZBLIBIANIHNET,

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

2 HIEFEER (BCX) 2 A4S THERATHIEETE
T A

I antie T 5 EIRE ON/OFF $3BRDERENIC

fWA3=HIC, P 7On2@E0REHEF (R1-R2) DORE.
FEEBRESE (B-8) OBICNUIZEEDY -
STRBREERTALICHERLETOT, THRFATE
LYo
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TAMAGAWA TRADING CO.,LTD.
& # T395-0063 REFEMHETIIZE1THIEIS

BMEREERR
CHREERR
- RIS E R
- NEFEER
- R || B
- BEBEER
3 2
KB R
CEEEER

MBI R E A

T144-0054 RRHFABXHHEITH19FIS

T330-0071 HERSWAEMHME EAK1-11-1 SHEOTSHFEINIF
T191-0011 REMEFHAFAR2TB15EF1S 7L T)—EIL2F
T252-0804 5 I|IRERTHEAIT B15%55 2F

T486-0916 FHRHEBHT/\AEST B10EH

T444-0837 FHIBMiETE1TH2-1 HAKEIL3F-B

T532-0011 ABRmE/ IXFEHE5T B6E245 ABRREEEEI4015E
T812-0011 ERREMMIESXIESIMET4T B3EIS $SN\BAEI6F

- BRI (RREER) T144-0054 RRHBAAXHEEITE19%9S

- BEEE SRR (LRI ERAR)

(FREBEZEFN) T444-0837 FHEMIG™E1TH2-1 HAKEIL3F-B
- ATLASE S (RREEF) T144-0054 RRHBARXHEEITE19%9S
- TUGNAVIERS (BHEE%FT) T486-0916 RHRHEBFHH/\KAST B10%EH
- SREEES (RREEM) T144-0054 RRAAEXFEBEST H19%9S

TEL(03)3731-2131
TEL(048)833-0733
TEL(042)581-9961
TEL(0466)41-1830
TEL(0568)35-3533
TEL(0564)71-2550
TEL(06)6307-5570
TEL(092)437-5566

TEL(03)3731-2131

T330-0071 HEREFAAHK EAK-11-1 5HE/OTFHEILSF TEL(048)833-0733

TEL(0564)71-2550
TEL(03)3731-2131
TEL(0568) 35-3533
TEL(03)3731-2131

(KBRE %R T532-0011 ABRATE/IXFERE5T H6&E245 ABREEEEIL4015 TEL(06)6307-5570

+ MEMSE#E  T395-0063 REFEMRATTISETHIE1S TEL(0265)56-5424
C N AEER T395-0063 REFRRATFUSE1TEIE1S TEL(0265)56-5421
REREER  T395-0063 KEFRRAMTIIEE1TEIFE1S TEL(0265)21-1814
CRAREFEEH  T395-0063 REFEMATIISETEHIEIS TEL(0265)56-5424

MOverseas Sales Department
Head quarters : 1-3-1, HABA-cho, IIDA-City, NAGANO-Pref, 395-0063. JAPAN

BEESEHVEDE
T395-0063 REFRMREATTULENTHIFE 1S

FAX(03)3738-3134
FAX(048)833-0766
FAX(042)581-9963
FAX(0466)41-1831
FAX (0568) 35-3534
FAX(0564)71-2551
FAX (06)6307-3670
FAX(092)437-5533

FAX(03)3738-3134
FAX(048)833-0766
FAX(0564)71-2551
FAX(03)3738-3134
FAX(0568) 35-3534
FAX(03)3738-3134
FAX (06)6307-3670
FAX(0265)56-5427
FAX(0265)56-5426
FAX (0265)56-5427
FAX(0265)56-5427

PHONE : +81-265-56-5423 FAX : +81-265-56-5427

TEL(0265)56-5421,5422

FAX (0265)56-5426

[ e

y E

R e

WAEA - 51 BEA 7395-8515 RFEHAMAKIST9

WE 2 B ¥ PR 7395-8520 RHFEHANEE1020

W% 3 ¥ ¥ P 7300-3303 REE THRIENIIETTAB3174% 122

W\ F F ¥ FT 70392245 FHRENFHALS 42— T¥E1TEE7S
WAFEERMENE1TH T030-0811 HHRE=FERBET AT AMEFIARFIL1-1
W\FEEFMERE2TH T039-0811 HRIE=FES A AT A AR MF—ATPILS-23

BN\FEE£M=RIH 7033-0134 &7

=IRtiA#2TE100-1

WR T B ¥ T T144-005¢ RRBAEXIHAITE19%9S

TEL(0265)21-1800
TEL(0265)56-5411
TEL(0265)34-7811
TEL(0178)21-2611
TEL(0178)60-1050
TEL(0178)60-1560
TEL(0176)50-7161
TEL(03)3738-3133

FAX(0265)21-1861
FAX (0265)56-5412
FAX (0265)34-7812
FAX(0178)21-2615
FAX(0178)60-1155
FAX(0178)60-1566
FAX(0176)50-7162
FAX(03)3738-3134

ARLICETZTEE

@1 a—Xy bR—Lr—"

http://www.tamagawa-seiki.co.jp
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