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SYNCHRO

INTRODUCTION

Synchro is a type of rotary electrical transformer that is used
for measuring the angle of a rotating machine. 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)
1 MVIRY > OQERKHE (TXRUTR)

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

2 HEAY7O0HAEE (CXRUBCXDHE)

THE APPLICABLE CONDITIONS fii=isis

Equivalent Series Equivalent Series
IS g owog NDS e x &
Temperature . .
& ’ i3 —20 ~ +50C —30 ~ +60C
IS
Vibration Full Amplitude Vibration Frequency Full Amplitude 0.76mm  Vibration 5 ~15Hz
= ) 2 ik 18 YRENE 3R 10~55Hz £ & %8  0.50mm Frequency 16~25Hz
0.5mm 0.25mm  IRENAKE 26~33Hz
(Low Shock) (fEETE) (High Shock) (T%T_@Ti)
Shock The acceleration 98m/s2 IR E98m/s2(10G) NDS XF 8005 HI 1A ek
& oy 20ms time duration The acceleration 9800m/s? REF
INE E£9800m/s? (1000G) P
EREHE  20ms 2.3ms time duration &EEEFE 2.3ms | =
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FUNCTION OF SYNCHRO > ONESE
SYNCRO TORQUE WITH BRUSH——1—— 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 (cT)
BRUSHLESS T BRUSHLESS CONTROL TRANSMITTER (BCX)
BRUSHLESS CONTROL TRANSFORMER (BCT)
>ryn MVIHEY >0 TIIFE —— ML RER (TX) (@)
—— ML SHEH (TR) (M)
—— ML EEFEH (TDX) (DG)
L ML EEIR{E (TDR) (DM)
HEA> 70 TI7oFE — RS (cx)
HIfEE=EN RIS 1E (cDX)
TR (cm)
TR 7T L RHIESFER (BCX)
L5350 L (o)
WIRING DIAGRAM .%7?
| TX. TR. CX. CT. G. M | TDX. TDR. CDX. DG. DM |
¥ YELLOW # YELLOW £ BLACK
B WHITE (s2) (s2) (R2)
(R1) E
(Ré) BLACK )
(s3)  (s1) (s3)  (s1) (R3)  (R1)
BLUE  RED BLUE RED GRAY WHITE
"R 5 & ® B
EXCITATION SIDE OUTPUT SIDE EXCITATION SIDE  OUTPUT SIDE(ROTOR)---TDX, CDX, DG
(ROTOR) (STATOR) (STATOR) HAE (O—%)
bl (R —%) AR (27 -%) TR (A7 —%) EXCITATION SIDE (ROTOR)---TDR, DM
Fh#fal (B —%)
Box BCT
# YELLOW 2 YELLOW 2 YELLOW
(s2) & WHITE & WHITE @ (82) (s2) & WHITE
€ (R1) (Rﬂ:E H @ ; (R1)
(R2) (R2) el S (R2)
(S3) (S1) & BLACK & BLACK ! (S3) (S1) (S3) (S1) / £ 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)
EhRfl (R7—%) HAA (O—%) EhRMEl (B—%) HAAN(R7—%) EhRfEl (R 7—%) HAE (E—%)
HOW TO ORDER CHEXICELT
Please specify the following codes when ordering. ZTHXOBRICIE, RIKROEH & ZHREL 280,
Model Number  Input Voltage Frequency W = —REIT [
/ TS5N2E11 /100/11ov / 50/60Hz TS5N2E11 100/110V 50/60Hz

Janggaus, 2



SYNCHRO

@ JIS (JAPANESE INDUSTRIAL STANDARD) EQUIVALENT SERIES JIS#HY &4

B EVWEEE
TS4 (tx-TR) TS5N2 (1X - TR) (S a>a kO AR
SPECIFICATIONS f+ #
Model A = TS4E11 ‘ TS4E12 TS5N2E11 ‘ TS5N2E12
Function % BE TX TR TX - TR
Input Voltage (Vrms) - X B E 100/110 ‘ 200/220 100/110 ‘ 200/220
Input Frequency (Hz) A P4 # 50/60 50/60
Output Voltage (Vrms) Z— xR B E 90+3 90+3
Input Current (A Max) EAFBHER 0.23 ‘ 0.12 0.35 ‘ 0.17
Torque Grad. (N-m/deg. Min) o = 3.44X10* (3.5¢f-cm/deg.) 8.14X10* (8.3¢gf-cm/deg.)
Receiver Error (deg. Max) B E B = +1 +1
Synchronizing Time (sec. Max) % E E 5 5
Temperature Rise (°C Max) " E £ 7 30 30
Insulation Resistance (MQ Min) #& #& & #H 10 (DC 500V) 100 (DC 500V)
Dielectric Strength (Vrms.1 min) # #& MW &K 1,500 1,500
Mass (g) =) = 390 1,100
( ) inch
TS4 (TX - TR) P
“[2.8501(11200%)  goMax(3.15M)
(39+02) |0705  70Max(2.76V=)
3-¢35%45(3-0.14) T —
EQL SP 2 7 (e —® £ =250Min(9.8)
=2
B |
I|3lels ‘ ‘ 2 0‘
NS £
212315 Ed
S =
(TS8N39 ORREIEAN  Substitute model for TSSN39 )
(2-6.1575H6(* §4)) 65(2.56) (4720 o 100.5@.95)
2 _¢p 416(+3072) ‘m‘ei_o%) 12 17(67) 71.5(2.81),
4-942 10£005( 394+ 001) (079) [o2).38(:31) *ZZHTIA
(4-0.17) B 2] Name Plate
=& T 147)
e 7
gﬁa g _:731*"/ o
IR B
s Cin NN
BEEE . e
< 4:|-
(TS7T9N13 OREERS  Substitute model for TS7TIN13 )

Test Source - 110Vrms 60Hz, 220Vrms 60Hz
7 L AABRFE 1T 110Vrms 60Hz % 72 1% 220Vrms 60Hz T,
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SYNCHRO

@ JIS (JAPANESE INDUSTRIAL STANDARD) EQUIVALENT SERIES JIS#HY &4

BifeE SHVWEEE
TS20 (tx-T™R) TS21 (TX - TR) (E—%a>as hO—LHEHR)
SPECIFICATIONS f+  #
Model bid = TS20E11 ‘ TS20E12 TS21E11 ‘ TS21E12
Function 1% BE TX TR TX - TR
Input Voltage (Vrms) - X B E 100/110 ‘ 200/220 100/110 ‘ 200/220
Input Frequency (Hz) A P4 # 50/60 50/60
Output Voltage (Vrms) Z— X B E 90+3 90+3
Input Current (A Max) EATBHER 0.26 ‘ 0.13 0.5 ‘ 0.25
Torque Grad. (N-m/deg. Min) [N A 8.9X10* (9gf-cm/deg.) 13.8X10* (14gf-cm/deg.)
Receiver Error (deg. Max) B E B = +1 +1
Synchronizing Time (sec. Max) =& E E 5 5
Temperature Rise (°C Max) B E L B 30 30
Insulation Resistance (MQ Min) # #& & 50 (DC 500V) 10 (DC 500V)
Dielectric Strength (Vrms.1 min) #& #& W &K 1,500 1,500
Mass (g) =) = 950 1,400
( ) inch
TS20 (TX - TR) Shaft end
g i 5
4,58 47) 104(4.09)
4—-05 %5 (4-0.20) (1778 12/17.5(.69)  74.5(2.93)
EQ.SP. ST H2) Bl6(2e)
(.04) H —
L;%Sf_ Name Plate
5 \'*"/1 2 |4
2 . S/ 3(8
@ H ' SIS
ES L] 3 |
b
(TS10N35 OfREEEAN  Substitute model for TSTON35)
TS21 (TX . TR) 65+2(2.56+.07) | 116Max(4.57=)
" 38+0.1(1.496+009) (47) 12 17(67)
107003394 00) (08 (2P 85T
=t = (.12§ Name Plate
5|3 § - ﬁ S
&l alers A5
e 3|
g < ) RS ASY
2 pare(3e) 4-042 ;
(2— ¢.1575"6 +§%%) (4-9.165)
(TS8ON11 OREERS:  Substitute model for TS8ON11 )

Test Source - 110Vrms 60Hz, 220Vrms 60Hz
W - ABRTEIE I 110Vrms 60Hz & 7213 220Vrms 60Hz T,
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SYNCHRO

@ NDS (NIPPON DEFENSE STANDARD) EQUIVALENT SERIES NDS#HY4 &

TS466N50 (231x) TS466N54 (23TR)

TS831N51 (317x) TS831N55 (31TR) Ty Sy

SPECIFICATIONS #+  #

Model biA =R TS466N50E11 TS466N54E11 TS831N51E11 TS831N55E11
Function % ;13 X TX TR X X+ TR
Input Voltage (Vrms) - X B K 100/110 100/110
Input Frequency (Hz) A P4 # 50/60 50/60
Transformation Ratio or Outputg\llio};ctaget P 90+3Vrms 90+3Vrms
Input Current (mA Max) WETWBBER 230 420
Torque Grad. (N- m/deg. Min) vy o= 7.36X10* (7.5gf-cm/deg.) 24.6X10+ (25gf-cm/deg.)
ST (osn) TAB R B S 2o | Palm | s =
Friction Torque (N- m Max) E®gr~Ly 24.5X10+ (25gf-cm) 35.3X10+ (36gf-cm)
Temperature Rise (°CMax) " E £ 7 60 60
Insulation Resistance (MQ Min) #& #& & R 10 (DC 500V) 10 (DC 500V)
Dielectric Strength (Vrms.1 min) # #& MW &K 1,000 1,500
Mass (g) =) = 570 610 1,400 1,600
( ) inch
TS466N50 (23TX) s
TS466N54 (23TR) [Presste nle 755 2

Outside Dia S1% 961 Jor (.2402_%003)
Pilch Dia_E » 7% ¢5.82305( 9.229 %01 )
Full Spline Depth % %05 10(.39)
2.Thread Data_% ¥
1/4-28 NF-3 (.421+.003)

Outside Dia 51 06.1.805(#.24 oz ), ) (.04)

. 7

Electrical Zero[ Full Spline Depth &%1% 7 (.28) 18 90Max.(3.54"x)

BINEY—T o 3 1107 0.16.4207(252% 003)

8 P N 5075015 p+0
"i%‘;‘é 421+ 00371~ {{ 505+ 003 Name Plate|
N H
RN ES M 0 =
21212, ol g
IR 5 P53
Ales | 1 tH 5|5

LRT|SIS S _ ol
Nlols|® Y N <0
P3lelre) s s i
Slersy =

(TS109 OREHZA  Substitute model for TS109 )

TS831N51 (31TX)

(71+01) 18205 (gg) 115Max(4.534=)
TS831N55 (31TR) (67 |17 25 6.45976.425)

(37) 9.5..] (252+:009) Name Plate

3% A 7
wles (59
58 _ |8
| STy fores 2268 w|S
R hRiey 2 |37 QiR
o |os| S o [ o
0 |°F| = /| NS ©
SlelEa o | [FS | | [3] B
{FERS <
B ¢
S =
i
S

(TS125 OREIZR  Substitute model for TS125 )

Test Source . 110Vrms 60Hz
W ABREE 1T 110Vrms 60Hz T,
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SYNCHRO

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

TS14N3(15cx) TS14N7(15cT) TS486N50(23cx) TS486N54(23CT)

L BEVWEEE
(E=¥3>a> bA—IVIREHR)
SPECIFICATIONS f+  #
Model i3 = TS14N3E15 TS14N7E15 TS486N50E11 TS486N54E11
Function 1% BE CX CT CX CT
Input Voltage (Vrms) 5 E 115 90 100/110 90
Input Frequency (Hz) A P4 # 400 50/60
Transformation Ratio or Output Voltage
TELE £ 13 = REE 0.7831+3% 0.735+3% 90+3Vrms 57.3+3Vrms
Input Current (mA Max) EAHEER 85 25 85 20
Electrical Error (minutes Max) E K B = +18 +16 +16
Residual Voltage (mVrmsMax) % 8B & K 125 75 100 110
Temperature Rise (°C Max) "2 E £ F 30 30
Insulation Resistance (MQ Min) #& #& & # 100 (DC 500V) 10 (DC 500V)
Dielectric Strength (Vrms.1min) # #& W &K 900 1,000
Friction Torque (N-m Max) E®LILY 4.9%X10* (5gf-cm) 24.5X10+ (25gf-cm)
Mass (g) =1 2 180 570
( ) inch
TS14N3 (15CX), TS14N7 (15CT)
Shaft end
07 10039) | (55+01) 62.5%15(2.46+09)
Electrical Zero DN— 14.0%05
BRMEY—Y (0411.0]| |, 2.5(01)
- 3 3.5(14) Name Plate

_ <8

iy ’

BRI

ONEIE==T1 -

(08 S|z

S §7§ | Bg =

(11.8Min)
2 =300Min

(TS130 OREIZA  Substitute model for TS130 )

TS486N50 (23CX) . Il Spine Data €2~ 13771
TS486N54 (23CT) [ Footh Narber #7552

Pressure Angle [E/1/8 20°
[Outside Dia $1%206.1.80;  (.2402 -8oca)
Pitch Dia_E v 7% 95.82_80s( ¢.229 _ 01 )

Full Spline Depth H#E 10.39)
2. Thread Data % ¥
1/4-28 NF-3
Outside Dia 51720 6.1-80s( $.2402 -o1)

Full Spline Depth H#& 7(.27) (71)
Electrical ZerfLLT 18 | (421+00990Max(3.544=)
v

FEMNEY—7 o - _04)1L10_7x0.16_4x0.|(_252xv003)
AR S N o1 TO]10.701
A & oy 205+.003)TE 2701 Name Plate
S WIS ——f I~
Nk [1: =
g5 |8
Z|5 @ LENRS
R i o M 22
0 - 1o U o 6|5
=~ 3 =. 28
5|2 < g sl
Sl — =

(TS110 OREERS  Substitute model for TS110 )

Test Source - 110Vrms 60Hz, 90Vrms 60Hz
L ARBREE IS 110Vrms 60Hz % 7213 90Vrms 60Hz T3,

Fanggaug, O



SYNCHRO

@ NDS (NIPPON DEFENSE STANDARD) EQUIVALENT SERIES NDS#H4 44

TS15N11(15cpx) TS820N58(23cDx) TS820N50(231DX) TS820N54(23TDR)

SPECIFICATIONS ft

B

L BEVWEEE
(E—3>a> bO—IVIRZEFR)

Model A =W TS15N11E15 ‘ TS820N58E11 TS820N50E11 TS820N54E11
Function % ;13 CDX TDX TDR
Input Voltage (Vrms) g E 90 90
Input Frequency (Hz) A pid # 400 ‘ 50/60 50/60
Transformation Ratio z E 24 1.154+3% 1.154+3%
Input Current (mA Max) WETBBER 100 200
Rectiea Enel (minutes Max)  TDR1E & B 2 +16 +16 e
Torque Grad. (N-m/deg. Max) [ | A — 2.0X10+% (2gf-cm/deg.)
Residual Voltage (mVrmsMax) % ®& B &K 125 185 —
Temperature Rise (°C Max) m E £ B 30 60
Insulation Resistance (MQ Min) #& #& & #H 100 (DC500V) | 10 (DC 500V) 10 (DC 500V)
Dielectric Strength (Vrms.1min) #& #& W K 900 1,000 1,000
Friction Torque (N-m Max) E®bNLY 6.8X10* (7gfcm) | 24.5X10+(25gf-cm) | 24.5X10+(25gf-cm) —
Mass (g) =) 2 180 570 570 610
( ) inch
TS15N11 (15CDX) Shaft end
t:ﬂi i B
g 1030 62.5*15(2.46% %)
~ 3 Name Plate
:E*;rg G
gg%ﬁé P ge

(TS131 ORI S

Substitute model for TS131 )

\ (e=11.8n)
2=300Min

TS820N58 (23CDX)

TS820N50 (23TDX)

Pitch Ev F 96

1.Involute Spline Data £ > 21— h2 771 >

Tooth Number &% 22

T8820N54 (23TDR) Pressure Angle E71% 20°
Outside Dia 51 06180, ( ¢.2402-8000)
[ _Pitch Dia_E » 7% 058205 (¢.229 -801)
Full Spline Depth %% 10(.39)
2 Thread Data ¥
1/4-28 NF-3
Outside Dia 2 ¢6.1-80s( 6.2402 _801)

Electrical Zero FlSoine Dect {E-%E?('za) (7118 (421+.003) 9OMax(3.54M=)

TEHEY—Y O (0411]10,720.16 4 501( 2522.003)

E)TLE'J 7\066 . *[L‘Tﬁ‘oimum 35

] . [205%003)] 5 %041 Name Plate
S, % |

Substitute model for TS111 )

o
4
)

2402 8005

|
9
[

00

(92.25_802)

(¢2)
~
$48.5(¢1.91
#50.5Max(¢1.99)

$57.15-50s
$6.1-801

(TS111 O S

Test Source - 90Vrms 400Hz, 90Vrms 60Hz
A AR E 90Vrms 400Hz % 7213 90Vrms 60Hz T,

/ Zaingaug,



SYNCHRO

@ NDS (NIPPON DEFENSE STANDARD) EQUIVALENT SERIES

TS472 (5G)

TS472N6 (5m)

TS453 (6G)

NDSHE4 &
TS453N6 (6m)

SPECIFICATIONS ft

TR sEVWEEE
(E—% bOZ v 7 XFREF)

Model biZ = TS472E11 TS472N6E11 TS453E11 TS453N6E11
Function % BE 5G 5M 6G 6M
Input Voltage (Vrms) - X B E 100/110 100/110
Input Frequency (Hz) A P4 il 50/60 50/60
Output Voltage (Vrms) - X B E 90+3 90+3
Input Current (A Max.) EATBHER 0.6 1.2
Torque Grad. (N-m/deg. Min) DI Y A < 29.5X10* (30gf-cm/deg.) 88.3X10* (90gf-cm/deg.)
Electrical Error GE R&R =
Receiver Error (deg. Max) M E R = +05 *2.0 05 £1.0
Temperature Rise (°C Max) 2 E £ 7 30 30
Insulation Resistance (MQ Min) # #& & #H 10 (DC 500V) 10 (DC 500V)
Dielectric Strength (Vrms.1 min) #& # @ &K 1,500 1,500
Mass (g) 1 £ 2,400 2,600 4,500 4,800
( ) inch
TS472 (5G)
TS472N6 (5M) 1 153(6.02)
(.eze,i-‘7‘)2‘1i°-5 . 29.5(1.16)58(2,28)
(04) 1,50456.5°01(256%00%) ame| Plate
_ |2 (ses) | [[5(2
&1 g =8
g § ig gc‘;’:’ § 3|8
- T
alelz g
g8 2 Sl
N=600Min
(N=23.6%")
(TS61 DIREIEZAN  Substitute model for TS61 )
TS453 (6G) -
TS453N6 (6M) RN .
t
- (.08) (1.55-81) 179(7.05)
‘ (7 sz 3955 655@258) MName Plate
(2 |[5_5&[12t01 _1(47) N=500Min(N=19.6%)
’:1 (s)‘ (22) |[(4%-003)
©|85R5 8 s[%E
55 <
(TS60 DAL Substitute model for TS60 )

Test Source : 110Vrms 60Hz

7 ¢ AREREEIE 1T 110Vrms 60Hz T4,

Fanggaus, 8



SYNCHRO

@ NDS (NIPPON DEFENSE STANDARD) EQUIVALENT SERIES NDS#H4 44

TS866 (6DG) TS866N6 (6sbMm) TS473 (5DG) TS473N6 (5DM)

L BEVWEEE
(E—% bO= v 7 M)
SPECIFICATIONS f+ #
Model bid = TS866E11 TS866N6E11 TS473E11 TS473N6E11
Function % BE 6DG 6DM 5DG 5DM
Input Voltage (Vrms) - X B E 90 90
Input Frequency (Hz) A P4 Eil 50/60 50/60
Output Voltage (Vrms) - kX B E 90+3 90+3
Input Current (A Max) EATBHER 2.0 1.0
Torque Grad. (N-m/deg. Min) [N Y A <1 6.87X10* (70gf-cm/deg.) 1.57X10* (16gf-cm/deg.)
Electrical Error GE R&R =
Receiver Error (deg. Max) M ERE *os5 *15 *o5 *15
Temperature Rise (°C Max) " E £ B 30 30
Insulation Resistance (MQ Min) # #& & #® 10 (DC 500V) 10 (DC 500V)
Dielectric Strength (Vrms.1 min) # #& W £ 1,500 1,500
Mass (g) 1 B 4,800 5,200 2,600 2,900
( ) inch
TS866 (6DG), TS866N6 (6DM) Shatt ong
o in &
@ Q0.1
(354 £.003) (.08) (1.55-81) 189Max(7.44Max)
; (71) 182 395§ 65.5(2.58)
(2) ||5 5.5[12t01 1) 472) £ =500Min( £ =19.6Min)
=3 (2) |(472% 008
§ §§§ zc?o =1 § s
e 8z 523
<3 12|12 Of 5|o IS
QB85S | | 3%
PN [+ |
NC1 Name Plate
(TS89 DB Substitute model for TS89 )
TS473 (5DG), TS473N6 (5DM)
| 116) 165(6.50) |
(83912195 295 58(2.29) ‘
tom) 15 24'5! 6501256271 Name Plate
(.965) | |5(.2)
gl = &
g8 | ==
£ =600Min
(£ =23.6Mn)

(TS64 DAL Substitute model for TS64 )

Test Source - 90Vrms 60Hz

7 ¢ BRI 1 90Vrms 60Hz T4,

Q  Jamagaus,



SYNCHRO

® TS800 SERIES
RUGGEDIZED#1t#2 TS801N5 (tx) TS806N5 (cx)

WATER-PROOFBA K 2 ]Tssos (Tx) TS809 (DpaG)
DUST-PROOFBHEH, 1 TS808N3 (1x) TS809N3 (DG)

A HVWELE
SPECIFICATIONS ft # (EF=¥a>3> bO—IVEZER)
% TS808E11 TS809E11
Model i % TSBOINSE11 | TSBOBNSE11 | 1oooSiti i | TooooNSE11
Function % BE X CX TX DG
Input Voltage (Vrms) — R B E 100/110 100/110 920
Input Frequency (Hz) A picd # 50/60 50/60
Output Voltage (Vrms) Z kX B K 90+3 90+3
Input Current (A Max) EATBHER 0.5 0.6 1.0
Electrical Error (minutes Max) B R 8B = +60 +30 +60 +60
Torque Grad. (N-m/deg. Min) oW U = 1.38X10°(14gf-cm/deg.) — 2.95X10¢ (30gf-cm/deg.) | 1.77X10°(18gf-cm/deg.)
Residual Voltage (mVrmsMax) % & B K — 200 150 —
Temperature Rise (°C Max) m E £ R 30 30
Friction Torque (N-m Max) E®gr~Ly 4.90X10* (50gf-cm) 78.4X10* (800gf-cm)
Insulation Resistance (MQ Min) & #& & #H 10 (DC 500V) 100 (DC 500V)
Dielectric Strength (Vrms.1 min) # & W & 1,500 1,500
Mass (g) g 2 3,000 11,000 (11kg)
( ) inch
TS801N5 (TX), TS806N5 (CX) | 170G 69
90+2(3.54+97) J§7_(L-°‘5)
[ 74+05(2.91201) | 5(197) | 8(31) g — b
3 20(79)| 008) Name Plate Insulation Sheet
— " i 143
= ) - ®&r g —— s o= = B 'Igfrr$1£ﬁBoard
Z " ﬁ 0788 S g;s“_:cg_ 1(04) E %
38 (et SBT3 =k
bl =t gess S ——Fa)
* E*Eﬂ B X —key E.‘, L ‘ al 2 %
: 4-97 % 1)(Holes) i 1
g 17 B
64.5(2554) | 67(2.64) SH % UPF 14
(R&16LIE)
40(1.57) 185Max(7 2gMax) Approx43(1.7)
12(47) Name Plate
£ ; ——n
%‘. \
3 ez g | e 8 [
R =g —
— ="
2lzgle)s H — L
8l — {1 \ JIS F 8801
Sl 30(1.18) T — A25b
T T (1.26) | (1.26) [ 187
110#1(4.33+.03) ] 32 |, 32 [15(59 ™2
140(5.51) ' 79 40+1 ‘1 4 —910(4-9.39)
(3:11) (1.57%03) (59
Shaft end
g e Approx85(3.35) 40(1.57) 210QMax(g.27Max)
L N - |12(472) Name Plate
68 -
1S i Y i |
of g, | T
I 12.31=?\=§ g gl=z2 4 — | -
(ora- i) 98 3g gﬁe | — N | e
- e | T8
HERNESES T Y \
©l (1.06) = U
110+1(4.33+.03) ‘\‘ - ‘%72' (1:'3226) 15‘(59) ‘ “\ gl il235tf 8801
140(5.51) ' (1.26) '79 40+ [15] 4= ¢10(4—0.39)
@11) 1(1.572%) 1(59)

Test Source - 110Vrms 60Hz, 90Vrms 60Hz
7 L GABREE13110Vrms 60Hz & 7213 90Vrms 60Hz T4,

aingaus, 10



SYNCHRO

HittaSEVnEEE
(AR—R FAZ Y RBRZEFR)

@ NIPPON DEFENSE STANDARD SYNCHROS T EK e (NDS XXC 5340 )

Mode | Input Input Input Trans. Torque Moment Electrical Receiver Mass Dimensions
Voltage | Freque- | Current | Ratio Grad of Error Error SR (A ER)
26VrmS, 1 15Vf'mS ney E: 3% Inertia BERRE fRERE
4OOHZ i =® — B | BAEE | R M| TEKk | DR [ B % Minutes Minutes B & | Body Flange | Length
E F g % B FE Max Max Dia Dia
Bl & | yng |k &
(NDS XXG 5340 ) N m/deg. ¢mm dmm mm
(gf-on/deg.)| 107 Ist 2nd 1st 2nd (inch) | Cinch) | C(inch)
Vrms Hz A Max +2% | Min. kg-m? class | class | class | class g
5 N 0.49x 10 _ _ (150) 21 27 50.1
XEMEBRBLEBYET, TS139E16  (JL11TXAW ) 26 400 | 0.28 | 0.454 | OB 3 12 | 24 o O I S e
1x10¢ _ _ (250) 36.5 36.5 53.5
TS120E15  (J15TX4M ) 115 400 | 0.175 | 0.783 | [0 | 16 12 | 200 | 3821 3% | S
2.55x 10 - _ (400) 4445 44. 45 71.6
TSI21E15  (J18TX4M ) 115 400 | 0.275 | o0.783 | 2%x) 27 8 | 16 S s O o B i ik« AT
9.22x10* _ - (1000) 50.5 57.15 91
TS109E15  (J23TX4M ) 115 00 1.2 0.783 | &2x) 97 8 | 16 PR I A
47.4x10+ - - (2000) 68.5 78.75 114.9
TSI25E15  (J31TX4M ) 115 400 | 176 | 0.783 | 440 34 8 | 16 2000 | o | Bl | W
0.294x 10+ (150) 21 27 50. 1
TS13NAE16  (JLTTTRAW) 26 400 | 0.28 | 0.454 |02 3 12 | 24 |60 |9 o O I T e
TS131N8E15 0.922x 10+ (250) 36.5 36.5 53.5
TS120N4E15  (JISTRAW) 115 400 | 0.175 | 0.783 |0%Zxl0%) 16 12 |24 |60 |9 200 | 3821 3% | S
2.55% 10 (400) 4445 44. 45 71.6
(J15CDX4W ) TS12INAETS  (J1BTRAW) 115 400 | 0.275 |0.783 | 22Bx) 54 8 |16 |60 |90 9 i i S AT
9.22x10* (1000) 50.5 57.15 91
TS100NE1S  (J23TRAW) 115 00 1.2 0.783 | &Bx[0*| 153 8 | 16 |60 |90 R S A
47.4x10+ (2000) 68.5 78.75 114.9
TS125N4E15  (J31TRAW) 115 400 | 176 | 0.783 | 4418 616 8 |16 |48 |72 20000 | 8o | B | Wk
0.775x 10+ _ - (250) 36.5 36.5 53.5
TSI31E15  (JISTOXAN ) 90 400 | 0.215 | 1.154 \075x0% 16 10 |20 mO 3B e
1.97x10+ _ - (400) 44.5 44.5 71.6
TS123E15  (J18TOXAN ) 90 400 | 0.675 | 1.154 | 1-¥x] 27 10 |20 SO s B A
6.38x 10 _ - (1000) 50.5 57.15 91
TSTTEIS  (J23TDXAN ) 90 400 |21 | 1154 | 63 97 8 | 16 R S I
42.37x10+ _ _ (2000) 68.5 78.75 114.9
TS127E15  (J31TDX4W ) 90 400 2.6 1.154 43.2) 324 8 16 1500 (2. 69) 3.10) (.52
0.775x 10+ (250) 36.5 36.5 53.5
TSI3INAE1S  (JISTORAW ) 90 400 | 0.215 | 1.154 \0x0% 16 10 |2 |60 |9 BB e
1.97x10+ (400) 44.5 44.5 71.6
TS123N4E15  (J1STORAW ) 90 400 | 0.675 | 1.154 | 1-¥x] 54 10 |2 |60 |9 SO s i A
6.38x 10 (1000) 50.5 57.15 91
TS121N4E15 TST1INAETS  (J23TDRAW ) 90 400 | 21 | 1154 | 68xI0% 153 8 | 16 |60 |90 R S S I I
42.37%10+ (2000) 68.5 78.75 114.9
(J18TRAW ) TS12INAE15  (J31TDRAW ) 90 00 |26 1154|230 616 8 | 16 |48 |72 2000 | 8o | o | Wk
Mode | Input Input Input Trans Phase Total Moment Electrical Mass Dimensions
Voltage | Freque- Current | Ratio Shift Null of Error SR (EER ER <)
ncy E:3=Fo) Voltage | Inertia BERRE
7 =® — B | BK% | B B EEE (B OMH | KR B B #% B ® | Body Flange | Length
E E T R B OE | B E Max Dia Dia
R g | vynRg |k &
@mm ¢dmm mm
deg. mVrms x10-7 1st 2nd (inch) (inch) (inch)
Vrms Hz A Max +2% Max Max kg-m 2 class | class g
(150) 27 27 50. 1
TS140E16  (JT1CX4W ) 26 400 0.14 0.454 14 30 3 12 24 o4 . 06) . 06) .07
250) 36.5 36.5 53.5
TS106N4  (23TR) TS130E15  (J15CX4W ) 115 400 0.085 0.783 4.5 125 16 12 24 (]50 G 3 G.4 .10
(400) 44.45 44 45 7.6
TS122E15  (J18CX4N ) 115 400 0.12 0.783 4 115 21 8 16 260 ) 475 .81
(1000 ) 50.5 57.15 91
TST10E15  (J23CX4N ) 115 400 0. 265 0.783 1.5 100 97 8 16 580 a. o8 (225 3 58)
(150) 27 27 50. 1
TST40N4E16  (JL11CTAW) 11.8 400 0.03 2.203 12 30 3 10 20 8 (. 06) (1. 06) a.9m
HEYMIBRBERYETS, (250) 36.5 36.5 53.5
< TS130N4ET5  (J15CT4W ) 90 400 0.025 0.735 16 75 16 10 20 % R G.43 .10y
(400) 4445 44.45 71.6
TS122N4E15  (J18CT4W ) 90 400 0.008 0.735 5 65 27 8 16 260 ) 475 .81
(1000 ) 50.5 57.15 91
TST10N4ET5  (J23CT4W ) 90 400 0.007 0.735 2.5 60 97 8 16 580 a.o8) 225 3 56)
(150) 21 21 50. 1
TST4INBE16  (JL11CDX4W) 11.8 400 0.15 1.154 6 30 3 10 20 ) (1. 06) (1. 06) .97
(250) 36.5 36.5 53.5
TSI3INSEIS  (J15CDX4W ) 9 | 40 | 0.1 1.154 3 125 16 10 |20 200 RIS Y S IS
(400) 44.5 44.5 71.6
TS123N8E15  (J18CDX4W ) 90 400 0.145 1.154 3 115 27 8 16 270 RIS RES (.81
(1000 ) 50.5 57.15 91
18127 (317DX) TST1INGE1S  (J23CDX4W ) 9 | 400 0.3 1.154 3 100 97 8 |16 o Vi | wm | ase

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

T EED () ARFRBEZRL. () GLERAEZTY,

1 _zemugaus



SYNCHRO

BT ESEOEEE
(AR—Z FOZ Y RBFEFR)

@ NIPPON DEFENSE STANDARD SYNCHROS BT S (NDS XXC 5341 )

Mode | Input Input Input Trans. Torque Moment Electrical Receiver Mass Dimensions
Voltage | Freque- | Current | Ratio Grad of Error Error ST (R ERC)
115Vrms 60Hz ncy WA Inertia| ERRE fRERE
iz = — B | A% | B M| EEL | NWUE | E M Minutes Minutes B & | Body Flange | Length
(NDS XXC 5341 ) & E ' R HE Max Max Dia Dia
R #&|Yng |k &
N-m/deg. Gmm Gmm mm
(gf-cn/deg.)| x 107 1st 2nd 1st 2nd (inch) | (inch) | (inch)
Vrms Hz A Max +2% Min. kg-m? class | class | class | class g
1.97x10¢ _ _ (400) 44.45 44. 45 71.6
TS12INS0E13  (J18TX6H) 115 60 0.115 | 0.783 |19x} 27 8 | 16 b W | T | Qe
8.34x10+ . - (1,000) 50.5 57.15 91
TST109NS0E13  (J23TX6W) 115 60 0.23 0.783 8.5 97 8 16 620 R 2.25) (3.58)
24.6x10 _ _ (2,000) 68.5 78.75 114.9
TS125N50E15  (J31TX6H) 115 60 0.46 | 0.783 S 324 8 | 16 2O S | Gy | uk

1.97x10 (400) 44. 45 44 45 71.6
TS121NS4E13  (J18TR6W) 115 60 0.115 0.783 2.0 54 8 16 60 90 270 (.75 .75 .81

S122N54E 8.34x10+ (1,000) 50.5 57.15 91
122N54E11 TS109NS4E13  (J23TR6W) 115 60 0.23 0.783 (S.XE) 153 8 16 60 90 620 (1.08) 2.25) (3 58)
(J18CT6 ) 24.6x10+ (2,000) 68.5 78.75 114.9
TS125N54E13  (J3TTR6W) 115 60 0.46 0.783 (2>5<) 616 8 16 48 12 T 480 (2.69) (3.10) 4.52)

Model Input Input Input Trans Phase Residual | Moment Electrical Mass Dimensions
Voltage | Freque- | Current | Ratio Shift Voltage | of Error Stk (EES EBRC)
ncy ®E Inertia BERRE
i =% — B | FAEK% B M EEE B OMH | B B | B # Minutes B ® | Body Flange | Length
T E E R T OE| B X Max Dia Dia
R & yng |k &
Gmm @mm mm
deg. mvrms %107 | 1Ist | 2nd (inch) | Cinch) | C(inch)
Vrms Hz A Max +2% Max Max kg-m 2 class | class g
TS122N50E13  (J18CX6W) 115 60 0.05 0.783 15 125 21 8 16 (400) 44,45 44.45 71.6
280 (1.75) (1.75) (2.81)
TST11NS8E13 TST1ONSOET3  (J23CX6W) 115 60 0.085 | 0.783 6.5 100 97 8 16 (1000) 50.5 57.15 91
600 (1.98) (2.25) (3.58)
(J23CT6W )
TS122N54E13  (J18CT6W) 90 60 0.02 0.735 | 19.5 100 27 8 16 (400) 44.45 44.45 1.6
280 (1.75) (1.75) (2.81)
TST10NS4E13  (J23CT6W) 90 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)
TS111NS8E13  (J23CDX6W) 90 60 0.1 1.154 11.5 125 97 8 16 (1000 ) 50.5 57.15 91
600 (1.98) (2.25) (3.58)

F-EED () NIIRKEETRL. () BLERAEZTRT,

B SREANAEE
(AR—ZR FAOZ Y RBFEFR)

@ MIL STANDARD SYNCHROS T A HEALENLE,  EQIVALENTS TO MIL-S-270708D

_o_ 5 Mode ! Input Input Input Trans Phase Residual Electrical | Mass Dimensions
MIL-5-20708D 41 Voltage Freque- Current Ratio Shift Voltage Error SR (BERD ZRR <)
ncy WA
i = - B ER: % /- EEL % M % B g = 7 B Body Flange Length
B E E = T OE|B 2 Dia Dia
R & P2AY:3 Kk &
¢mm G mm mm
0 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 75 78
TS150N6 19.2 19.05 | 44.20
TS150N16E16  (08CT ) 11.8 400 0.04 2.203 7.8 40 7 43 (75 .75 (1.74)
08CX
( ) TSIGINGE16  (08CDX ) 1.8 400 0.1 1.0615 9.0 30 7 38 1947 20
23.8 23.8 41.0
TS196N20E16  (10CT ) 11.8 400 0.077 2.03 1.3 30 7 50 Con) Co3) a.6n
23.8
TS196N21E16 (100X ) 26 400 0.09 0. 454 6.5 30 7 53 %39-8? Cop ?16567?

Mass : Measured value.

E EBIENEERT, aigaug, 12



SYNCHRO

B A BEVWEEE
(ZAN—Z Az 7 ZFREFR)

@ NIPPON DEFENSE STANDARD SYNCHROS PBh#iFi#&& (NDSXXC5316B)

Model Input Input Input Output | Torque | Moment Accuracy Mass Residual Dimensions
Voltage | Freque- | Current | Voltage | Grad. | of Voltage SHE (EEAEER<)
115Vrms 60Hz ney " Inertia B OE & #
i = — B BEE® (B W| = R|MUE|RE 4 deg. B BE| B E | Body Flange | Length
(NDS.XXC.5316B) L £ R B E B % Max Max Dia Dia
B g vyng| K &
N-m/deg. $mm $mm mm
(gfcm/deg)| X107 | 1st 2nd 3nd 1st 2nd | (inch) (inch) (inch)
Vrms Hz AMax | Vrms Min. kg-m? | class | class | class g class | class
TS301N1E13 (1NG-S) 3.44X10* 0.3 0.5 — | (1,000) 50 57.2 91
115 60 0.2 90 62
TS301N7E13 (1NM-S) (3.5) 05 | 15 — 590 (1.96) (2.25) |} (358)
TS303N1E13 (3FG-S) 17.7X104| 380 0.3 0.5 — | (2,000) 725 80 112
115 60 0.45 90
TS303N7E13 (3FM-S) (18) 760 0.5 1.0 1,500 (2.85) (3.14) (4.4)
TS305N1E13 (5FG-S) 32.4X10*| 1,070 0.3 0.5 — | (3,500) 85.5 92 134
TS301N7E13 115 60 0.6 90
TS305N7E13 (5FM-S) (33) | 2000 | 05 | 1.0 — | 2400 (3.36) (362) |} (5.27)
(1NM-S)
TS306N1E13 (6FG-S) 115 60 12 % 88.3X10| 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)
TS302N1E13 (1NDG-S) 1.48X10* 66 0.3 0.5 — 50 57.2 100
90 60 0.3 90 590
TS302N7E13 (1NDM-S) (1.5) 135 — 1.0 1.5 (1.96) (2.25) (3.93)
TS309N1E13 (5FDG-S) 29.5X104| 1,130 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) (362) |} (5.70)
=
50 57.2 91
TS311N1E13 (1NCT-S) 90 60 0.04 | 60+3 — 65 | 03 | 05 — 590 75 | 100 (1.96) (2.25) (3.58)
85.5 92 134
TS313N1E13 (5FCT-S) 90 60 0.03 60+3 — 1,100 0.3 0.5 — 3,500 | 50 75 (3.36) (3.62) (5.27)

TS303N1E13

(3FG-S) The accuracies for M, and DM, shall show receiver errors.
H2UEEO () MR ERL, (

13 amgaus,

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

) A LIS AR d .

1 | G.DG.CTOH 1 138 e

M.DMD S 13RI 7 E

ERLET,



SYNCHRO

it sEVWEEE
(E—< 33> FO—IVRERRT)

@ SYNCHROS FOR HIGH SPEED ROTATION

SXMA>>v0

Model Function Input Input Input Output Torque Synchro- Accur- Maximum Mass Dimensions
Voltage | Freque- | Current | Voltage | Grad. nizing acy Allowable SHE (EEAERR<)
ncy & T time Speed
i =x woRE | — B BEER B W | = B | ME | REE | B E| BANE | E E | Body Flange Length
g E E R E E HEH Dia Dia
R ® PZAY: k&
N-m/deg. b mm b mm mm
(gf-cm) sec. +deg. min (inch) (inch) (inch)
Vrms Hz A Max Vrms Min. Max Max Max g
TS16N18E11 > 100/110 1.2 3.34X107* ™1
50/60 903 - 1,200 | 8,000 105 185 199
TS16N18 TS16N18E12 (TR) | 2007220 0.6 (67) TR10 @) | (531 (7.83)
Noticel: Test sources are 110Vrms 60Hz for TX and TR, and 90Vrms 60Hz for
TDX. Electorical characteristics are specified with a test source.
1 GRBREIEIITX, TRIZ110Vrms, 60Hz, TDXIZ90Vrms, 60HzC¥ . & o KU Be IR C & 2 (HRkE T3,
2 BRI AR,
Zamagaus, |4



IS5YLAY2o0
BRUSHLESS SYNCHROS

SPECIFICATIONS {1 #hfZ/ : 1X W
BCX (Single-phase input/3-phase output 148A 71/ 3 8H/7)

Size and Residual ...| Electrical |Friction torque|Temperature|
Functtion Model Input Voltage Fr;;z:;cy Current mz;g:f;io voltage Pz;sﬁe _;::ft error  |EEERNILY Rise g as;
«' \ 53 EE N- ] A =
X —XBE | BEM | —RER | TEE | SRR | | BSRE s
LV i = (Vrms ) ( Hz ) (mA) mVrms (&) minutes | (N-mMax) | (C Max) (kg )
" oA KT BT )| (gem BT | (T HF) 9
08BCX TS513N1E16 26 400 20 0.454 30 (+76) +12 3"(‘;2)0'4 30 0.052
6.9X10*
15BCX TS543N3E16 26 400 40 0.454 50 +20 +12 7) 30 0.220
23BCX TS563E15 115 400 100 0.783 100 +5 +8 1 9.(6;3)1 o 30 0.790
. 98X10*
23BCX TS563N3E11 $%100/110 50/60 130 0.818 100 +20 +8 (100) 30 1.100
BCT (3-phase input/Single-phase output 3{8A73/1t8H7)
Size and Residual _..| Electrical |Friction torque Temperature
Functtion Model Input Voltage Input CEJrrent Trafnsfor? voltage Phase shift| o EEgrLY Rise Mas:
) - Frequency| —XRE |mationratio - HETHh | ez - q B
YA —REE N HEEE BRRE N-m BELR
N B mA ZEL deg. ; .
LU 3 =% (Vrms ) ( Hz ) BT mVrms (EH) minutes) | (N-mMax) | (C Max) (kg )
" g B BT )| (gem) MF| (C W) 9
08BCT TS515N1E16 11.8 400 15 1.000 30 35 +12 3"(‘;2)0'4 30 0.052
6.9X10*
15BCT TS545N3E16 11.8 400 10 2.203 50 15 +12 7) 30 0.220
23BCT TS565E15 90 400 14 0.735 75 2 +8 1 9.(6;3)1 o 30 0.790
23BCT TS565E11 90 50/60 20 0.735 75 30 +8 1 9.(6;(;1 o 30 0.790
*Test Source : 110V, 60Hz OThe torque gradient of TS625N2E17 is 13.7X10~*N.m/deg [(14g-cm/deg)

HEBREEIZ110V. 60Hz TT, OTS625N2E17 @ hJL % FE(313.7X10*N.m/deg (14g-cm/deg) TY o

15 semugaus,



OUTLINE % #2

SIZE08/TS513N1E16, TS515N1E16

Electrical Zero

BERNEY—7(8%F)

|
1.09*%"2

8.4310.38

38Max.

,_1 .57i0.12

\_1 ‘57t0.|2

& 19.058 005
$12.7%012

4

0
-0.01

2.286

=

$17

N.P.

#19.05Max.

SIZE15/TS543N3, E16, TS545N3, E16

1.Involute Spline Data
AR 1—hXT 1
Pitch E'yF 120
Tooth Number 8% 21

1 4ﬂ).5

58Max.

3Max.

Electrical Zero
BERNE~Y—7 (%)

Pressure Angle EHf 20°
Outside Dia 911%$4.76 501
Pitch Dia EvF1%44.45 805
Full Spline Depth BRE 7
2.Thread Data X%

#10-32NF-2

Outside Dia §}%44.7 34
Full Spline Depth H%E 5

Lo g201

#36.580s

¢ 33.328015

$33

é 4.76-8.01

@ 22.23805

$36.5

£ =300Min.

=)

N.P.

SIZE23/TS563N3E11

1.Involute Spline Data
AR 21— T
Pitch EvF 96
Tooth Number #%k 22
Pressure Angle FEHfa 20°
Outside Dia 41%¢6.1 301
Pitch Dia EvF1%45.82 s
Full Spline Depth H%iE 10
2.Thread Data X
#1/4-28NF-3
Outside Dia 91%$6.130s
Full Spline Depth BME 7

Electrical Zero
EEME~Y—7 (8%)

1 8t0.5

125Max.

[10.7

T g.4:01
T 0,701

_.
|:\|

\

$57.15%s

$50.78 %02

£ =300Min.

$50.7 %.1

¢6-1 (-)0,01

$50.5

N.P.

#57

SIZE23/TS563E15, TS565E11, E15

-

.Involute Spline Data
A2 HRY21—hXT A

Pitch EvF 96

Tooth Number ta%f 22

Pressure Angle [EH1£ 20°

Outside Dia #41%46.1 301

Pitch Dia By F1£45.82 $0s
Full Spline Depth H¥E 10

2.Thread Data %%

#1/4-28NF-3

Outside Dia §}%$6.1 905

Full Spline Depth EME 7

Electrical Zero
FTRMNEY—T (5%F)

1 8&0.5

10.7°"

110Max.

1| [ 64

/—5.2
+ 10,7201

N.P.

$57.15805
$50.7830
$50.7.84

$50.8

$505

Zampgaug,



APPLICATIONS Jitx A 1

Il Detection of winding length [l Detection of roll interval

O —JUERRi%H

B R SR

Wind-up drum
) BB KT L

: ) -
Synchro (BCX) %ynchro (BC)

¥>7R (BCX) T 0 (BCX)

S,

B |]

BB .| S/D converter
S/DE#HE

;@g

ol

B Position detection of stackers / reclaimers
Detection of boom swing angles and elevation angles
AAyh, VL= —OuERK
7 — LOEE. HPAEH

Synchro (BCX)
>0 (BCX)

i S/D converter
' S/DZE R .
A - oo
]

[l Angle detection : antenna bearing angles, and
elevation angles

ToTFHAMA. FMAORE

/ Acuisition Radar
\ HIRL—4

Precise Radar
L — 4

S/D converter
S/DE#2E

Synchro (BCX)
20 (BCX)

B Position detection of an automated carriage
S EDEITUERH

Molten steel ladle
BERER

Synchro (BCX)
78 (BCX) S/D converter

S/DE

o
ZWEE

[=)
Control panel
|

R
Control signal
/(F?er}e:;) csolg?aact signal)
HIEES
(IL—=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.

0. H5WBHEHEMES AT LICRODUTHEATEET,
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Cautions For Use

YOO ERLEDESE

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 except for
reinforced types of Synchro.

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 rpm}.

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) nor with a brushless control transmitter
(BCX).

1.

DOUORBEEEMTT, IR—JICREINATVIIR
BEREHFNTIHERT I,

LY IO0MB R —MICKREROEET T, BIERDOY

CU0RRE, BALEEEZHICMALZVWEIICLTTF
AN

. Yy OOFRBERIE—AZIZ300minT {300rpm} T,

SEAYCI7ORVTS VLAY 7 O0HFREERIT
—f%(21200min" {1200rpm} T,

. MV RER(TX) & MLV S2ER (TR) 2#HE& € TIE

HEIhaRICIR, BRELTTXD MLIEIFITRD ML
TEDI~5BELEDIEITEELTTFEL,

. MLORER(TX) & MLVISERK (TR) 2#HEE TIE

HIh3EICIE, SIOAEEN20" LIREED L5
FHT SV,

. MILORER (TX) & ML ZE (TR) 268 T 2M&E

HEh3BRICIE. R—ERICER L TIEAT IV,

L0 EZERINBEICIE. TR TOEEIERIC

BERIhTVWB I L IHBT IV, IS, MLIERE
# (TX) & bV 2158 (TR) DFEE SR DECKRDRTIR 5
BVIEKREER. BRER /0% RBIEIB/IAYH
NEY,

D UODMKEET [TX - TR] ERBEIN TV BHEE.

ML RAER (TX) £ LTh. ML E{EHE(TR) £ LT
bIEAARETT

LU UOOKEEE LTERE SN TV EWHETO ZEH

BEPHT IV, MEZELOIBIDIH)ET,

. DMLY SER (TR) ICHIEISEIER (CX) £k T VLR

HIEREH (BCX) 2 A S THERATAHILIITEEE
Ao
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MOverseas Sales

HEESHEE
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BRsEatt

SEJIBERETHERA S
TAMAGAWA TRADING CO.,LTD.
X # T395-0063 REFERHEMMIE1-595-1

(RR5EHE @ #TIBR - REFIR - (LRUR - @X)II] LR)

T338-0001 HER SV AFHHPRX EES3IT HeE8S /\EEIL3F  TEL(048) 851-4560
T191-0011 HREAHHAEFAR2-151 > hFILTU—2ENL2F  TEL(042) 581-9961

T252-0804 #ZIIRBIRMMAEAS-5-15 2F
(BRFEHtis  BILR - IRER - BHE - BER LUHE)
T486-0916 FHIREBHH/\LEST B10%EH

TEL (0466) 41-1830

TEL (0568) 35-3533

T444-0834 FHERMBHERIRIEF210 71 /31 REINF 1 > J3038%E TEL(0564) 71-2550

T920-0036 AJIIRERMTHAT17ESSS &+ > HAB015E

TEL (076) 263-3731

T532-0011 ABRTE IRFEHBST B6&E245 KBREEELE L4015 TEL(06)6307-5570

T812-0014 1M BMMIESXILERT12-25 X J > MI306SE
(BR72 - 8 - BHRTRSNEMAE DARE)

T144-0054 REHAAXFEBEST B19%9S

T252-0804 #Z%)I|RERMIMAAS-5-15 2F

T486-0916 FHIREBHH/\KATST B10%H

Department

SALES OFFICE : 1-595-1, HABA-CHO, IIDA, NAGANO PREF, 395-0063. JAPAN

T395-0063 R E IR AR FIHHHET1-595-1

T395-8515 REFIRAREAMAK1879

T395-8520 REFIRARATEE1020

T399-3303 RE R TRIBARAIIIET T B3174-22
T039-2245 HEHBNFALS > 2 —TEEM1 T B3%H47S
T039-0811 HFRR=FEAMEIAF AR FEARPIL1-1
T144-0054 RREBABXHHEIT B19FS

TEL (092) 437-5566

TEL (03) 3731-2131
TEL (0466) 41-1830
TEL (0568) 35-3453

cKBREER T532-0011 ABRE/IXFERBEST B6%E245 APUEEELE V4015 TEL(06)6307-5580

PHONE : 0265-56-5423

TEL (0265) 56-5421,5422

TEL (0265) 21-1800(t)
TEL (0265) 56-5411
TEL (0265) 34-7811
TEL(0178) 21-2611
TEL(0178) 60-1050
TEL (03) 3738-3133

FAX(048) 851-4580
FAX (042) 581-9963
FAX (0466) 41-1831

FAX(0568) 35-3534
FAX(0564) 71-2551
FAX(076) 263-3732
FAX(06) 6307-3670
FAX(092) 437-5533

FAX(03) 3738-3134
FAX(0466) 41-1831
FAX (0568) 35-3534
FAX (06) 6307-3670
FAX : 0265-56-5427

FAX (0265) 56-5426

Y E )l B & & X &

FAX
FAX
FAX
FAX
FAX
FAX

0265)21-1861(ft)
0265) 56-5412
0265) 34-7812
0178)21-2615
0178)60-1155
03)3738-3175

@1 5—2y hMR—L~R—  hitp://www.tamagawa-seiki.co.jp
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