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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. 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) is rotated,
3-phase output voltage changes corresponding to the shaft
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angle. So the shaft angle can be determined by detecting the EERTsZENTEEY, (K2)
output voltage (fig.2).
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Fig.1 Connection Method for Torque Synchro (TX & TR)
K1 MVIRAY>7O0ESESE (TXRUTR)

Fig.2 Output Voltage of Control Synchro (in case of CX)
X2 H#EAY7O0HEHEE (CXDESR)

THE APPLICABLE CONDITIONS iRtz MEE

Equivalent Series
A T
T
:Eemperature & —20 ~ +50C
/m 52
. . Full Amplitude Vibration Frequency
Vibration _ N
#E ) £ #E 'pE *EEJEI?&%& 10 ~ 55Hz
0.5mm
(Low Shock) (RE%)
Shock The acceleration 98m/sz AN E 98m/s2(10G)
& -4 20ms time duration
EEeERE 20ms
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FUNCTION OF SYNCHRO oyOniEsE
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—T—— CONTROL TRANSMITTER (CX)
SYNCHRO —— CONTROL DIFFERENTIAL TRANSMITTER (CDX)
—— CONTROL TRANSFORMER (CT)
> NMVZRY >0 TI3oFE —F——— PV FERH (TX) (G)
—— ML S{EH (TR) (M)
—— ML BRI (TDX) (DG)
L ML EES{EE (TDR) (DM)
Fl#EAs 70 TIoftE&E —— FlE ISR (CX)
FlEEEN RIS (CDX)
FEE A (cm

WIRING DIAGRAM

[TX. TR. CX. CT. G. M|

w R X

| TDX. TDR. CDX. DG. DM |

# YELLOW # YELLOW 2 BLACK
B WHITE (s2) (S2) (R2)
(R1) 3
(R2)
& BLACK (83)  (s1) (83)  (s1) (R3)  (R1)
BLUE RED BLUE RED GRAY WHITE
= 2 &5 B 173 =]
EXCITATION SIDE OUTPUT SIDE EXCITATION SIDE OUTPUT SIDE(ROTOR):--TDX, CDX, DG
(ROTOR) (STATOR) (STATOR) AR (0—%)
hREARI (O—%) HAR(R7—%) BhEAl (X T —%) EXCITATION SIDE (ROTOR) -TDR, DM
FhEgfAl (O—%)
# YELLOW
(s2) B WHITE
E (R1)
(R2)
(s3)  (81) £ BLACK
BLUE RED
5 B
EXCITATION SIDE  OUTPUT SIDE
(STATOR) (ROTOR)
FhEfAl (X7 —%) HAA(0—%)
HOW TO ORDER CHAEXICELT
Please specify the following codes when ordering. ZHXOBICIE, ROEHZ THHEL 2 &0,
Model Number  Input Voltage Frequency ¥ ® —WKFEIE B W
/T85N2E1 1 / 00/110V /‘)O/GOHZ TS5N2E1LL 100,110V 50/60Hz
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SYNCHRO

@ JIS (JAPANESE INDUSTRIAL STANDARD) EQUIVALENT SERIES JIS fHi &

TS4 (TX - TR)

TS5N2 (1x - TR)

SPECIFICATIONS f+t

Model i e TS4E11 TS4E12 TS5N2E11 TS5N2E12
Function #% BE TX - TR TX - TR
Input Voltage (Vrms) - X B K 100/110 200/220 100/110 200/220
Input Frequency (Hz) A P4 # 50/60 50/60
Test Voltage (Vrms) H OB E I 110 220 110 220
Test Frequency (Hz) HEBRA KSR 60 60 60 60
Output Voltage (Vrms) Z— Rk E E 903 903
Input Current (A Max) HETHEER 0.23 0.12 0.35 0.17
Torque Grad. (N-m/deg. Min) | N 2 A <4 3.44 x 10+ (3.5gf-cm/deg.) 8.14 X 10“ (8.3gf-cm/deg.)
Receiver Error (deg. Max) B OE B OE +1 +1
Synchronizing Time (sec. Max) % E E 5 5
Temperature Rise (°C Max) " E £ R 30 30
Insulation Resistance (M Q Min) # #& & # 10 (DC 500V) 100 (DC 500V)
Dielectric Strength (Vrms.1 min) # #& @ &K 1,500 1,500
Mass (g) =1 = 390 1,100
( ) inch
TS4 (TX - TR) ghaft,end
= |2.80.1(.11=.009) 80Max(3.15"=)
(39=02) | 1005~ 70Max(2.76"=)
3-¢3.5% 5 (3-¢.14) @* ‘ ‘ 140 545)
EQL sP 3 3 s (16) £=250Min(o.8)
7%:26 =)

FEeE 18

P [=%]

S ot

(TS8N39 DREIEA N

Substitute model for TS8N39 )

(TS79N13 OHZA S

(2-¢.157518( *§*)) 65@256) (.47*-010_ 51 00.5(3.95)
2—p4Hs( 912 38101(1 496+003) 12 17(67) 71.5(2.81) _
4-¢p 4.2 10+0.05( 394=001) (.079) 2(.1$)2 38an) TROATTE
(4-¢.17) "2
2 Ili o% A Name Plate
A i T EE
[ s -/ PR
S|2ey r \ Eq =
|- (]
218Jsy 1 | 253
SIS0 i =
ggRE™ L— | 19
© ==
S :r

Substitute model for TS79N13 )
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SYNCHRO

@ JIS (JAPANESE INDUSTRIAL STANDARD) EQUIVALENT SERIES JIS &%

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

SPECIFICATIONS f+t

Model 52 = TS20E11 TS20E12 TS21E11 TS21E12
Function 1 BE X+ TR TX - TR
Input Voltage (Vrms) - X B K 100/110 200/220 100/110 200/220
Input Frequency (Hz) A P4 # 50/60 50/60
Test Voltage (Vrms) H B B K 110 220 110 220
Test Frequency (Hz) =2 EBRRA KK 60 60 60 60
Output Voltage (Vrms) - Rk E E 03 903
Input Current (A Max) AT EER 0.26 0.13 0.5 0.25
Torque Grad. (N:m/deg. Min) | 27 - = 8.9 x 10+ (9gf-cm/deg.) 13.8 X 10* (14gf-cm/deg.)
Receiver Error (deg. Max) B E B = +1 +1
Synchronizing Time (sec. Max) % E E 5 5
Temperature Rise (°C Max) " E £ R 30 30
Insulation Resistance (M Q Min) # #& & # 50 (DC 500V) 10 (DC 500V)
Dielectric Strength (Vrms.1 min) # #& @© &K 1,500 1,500
Mass (g) =1 = 950 1,400
( ) inch
TS20 (TX - TR) gﬂ;wa% er‘:.%
—ja53, 104(4.09)
455453 (4-9.20) (177 %) [12117.5(69) _ 745(2.93)
EQ.SP. ST 12) Ble(24)
(04)
H14.57_ Name Plate
(.57) /7
i
328 N 3 3[3
252 ] HNE
S| o|S el S
©
'S' —
(TS10N35 OFHFAM  Substitute model for TS10N35)
TS21 (TX - TR) 65+22.56%) | 116Max(4.57"=)
381""(144?6'—'-‘003) (.47)( 01;;7(.;78) .
10+0.05( 394+.001) [
et = (.12 Name Plate
=~i: —
S 5 §_ — P ﬁ =i
e ik
25 §s)s 3/
z L 8Js
4-¢4.2 i
(2-.1575% *§*) -e-165)
(TS80N11 OFUHEFIERAN:  Substitute model for TS80N11 )
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SYNCHRO

® TS466 SERIES TS486 SERIES
TS466N50 23T1x) TS466N54 (23TR)

TS486N50 (23cx) TS486N54 (23¢c1)

SPECIFICATIONS + ##

Model A n TS466N50E11 TS466N54E11 TS486N50E11 TS486N54E11
Function #% BE TX TX-TR CX CT
Input Voltage (Vrms) - X B K 100/110 90
Input Frequency (Hz) A P4 # 50/60
Test Voltage (Vrms) H OB E I 110 78
Test Frequency (Hz) o 60
Output Voltage - kR E E 90 * 3Vrms 57.3 = 3Vrms
Input Current (mA Max) JEATHEER 230 85 20
Torque Grad. (N- m/deg. Min) || Y 7.36 X 10* (7.5gf-cm/deg.) —
Electrical Error TXE R & = + 16 TX = 16 + 16
Receiver Error _(minutes Max) TR g E §8 = - TR =+ 60 -
Residual Voltage (mVrmsMax) #% & 8 £ — 100 110
Friction Torque (N- m Max) E®8 NIy 245 x 10* (25gf-cm)
Temperature Rise (°C Max) " E £ R 60 30
Insulation Resistance (M Q Min) # #& & i 10 (DC 500V) 100 (DC 500V)
Dielectric Strength (Vrms.1 min) # #& @© &K 1,000
Mass (g) =1 =S 570 610 570
( ) inch
TS466N50 (23TX) 1.2:;:\1«;5;;\."2?%47¢<u:—|»x7'547
TS466N54 (23TR) oot Numoer 8 22—
%m‘% (¢.2402-8000)
[Pitch Dia £ 77 #5.82.9 05(¢.229 _801 )
(oo e oy 10(39)
[wa-zmnes ) (421%008)
Electrical Zero ?u".fsé‘l?féaoglf ;;;éo:(?g)ium}mu ) (09 90Max.(3.541ex)
BRHEV— = T]10,7%8.16 4501 252%.005)
. =§\ 4_3(171015’_2:0,1
e?g‘;g 421+.003 (205+.008) Name Plate|
§ Eg— ‘ S 0 =t
IS R Sk
}1 ;g "é 2 o ll§ 3
SRR S I
(TS109 DA NL  Substitute model for TS109 )
TS486N50 (23cx) I.g::::ulzi;;inzgala'(7715')1—%7\75'(‘/
TS486N54 (23CT) [ oot Number B 22

Pressure Angle /15 20°

Outside Dia SVZ ¢6.1 30, (.2402 - 800a)
[Pitch Dia EF & #5.82_805($.229 -801)

Full Spline Depth H#1#% 10 (.39)
[2.Thread Data 2

1/4-28 NF-3

Outside Dia J1% ¢6.1-.05(.2402 —501)

[Full Spie Depth Ak 7 (27)  (.71)
Electrical Zero;Lp—T 18 (4

21+.003)90Max(3.54")
SHNEY— S = [04)1| 10.7.£0-16.4 F0.1( 252 £ 003)
BMFTT R . A L1975
e A y 505+ Dﬂ@igg,m Name Plate|
4

1.996 - 09

Bos(¢p2.25 -801)
1.9

$57.15
$50.78-8

$48.5(p1.91)
$50.5(61.99)

[x:

2
| a
T g

S

N
3 = 0

$50.7-8

(TS110 DA Substitute model for TS110)

The test voltage of CT is applied to between S2 and S1-S3 with Si-S3 short-circuited.
7 CT OfBAEEIE. S1 & S3 2 J0H% L 72IKRET. S2- S1 - SsMICEHIIL £9.
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SYNCHRO

® TS820 SERIES

TS820N58 (23cpx) TS820N5023t1Dx) TS820N54 (23TDR)

SPECIFICATIONS + ##

Model i X TS820N58E11 TS820N50E11 TS820N54E11
Function % B CDX TDX TDR
Input Voltage (Vrms) - R B E 90
Input Frequency (Hz) A P4 B 50/60
Test Voltage (Vrms) ®: B E K 78
Test Frequency (Hz) 2 EBRRA KK 60
Transformation Ratio z E Lt 1.154 £ 3%
Input Current (mA Max) BEERHBEER 100 200
TR 4 .1 1 e e
Torque Grad. (N-m/deg. Max) [N A — 2.0 X 10¢ (2gf-cm/deg.)
Residual Voltage (mVrmsMax) #% & B &K 185 —
Temperature Rise (‘C Max) " E £ R 30 60
Insulation Resistance (M Q Min) #& #& & # 10 (DC 500V)
Dielectric Strength (Vrms.1 min) # & W &K 1,000
Friction Torque (N-m Max) E g ~IL7Y 24.5 x 10+ (25gf-cm) —
Mass (g) =1 =) 570 610
() inch
TS820N58 (23CDX) i e
TS820N50 (23TDX) ool Nurber 22—
TS820N54 (23TDR) ouiseia A% 661 (52402 )

Outside Dia #HE ¢6.1.34
Pitch Dia £ 7 1% 582 005 (.229 _81)
Full Spline Depth %% 10(.39)
2.Thread Data_*3
1/4—28 NF-3

Outside Dia 1 ¢6.1.30s(¢p.2402 _§o1)

Electrical Zero Fellspine bepth GE 728 (74118 (.421:003) 90Max(3.54V)
STV — D (04)1|10.72076.4+0.1( 252=003)
BamET 7% P NI 10,70 41003)
R F2 B 2055095351 Name Plate| &
Ol ST [ 3
| Sfofu = =
MRS / BE
IR | ol 2| %
52 o H 35S
213 M3
NS g frotirs]
(NN |- a £
5(8/3|8 s
RSIR=RASE 17y

(TS111 OREBEAS  Substitute model for TS111)

The test voltage of CDX, TDX, TDR are applied to between S2 and S1-S3 with Si-S3 short-circuited.
 : CDX, TDX. TDR OifBRAEIEIE, S1 & Sz & MifE L 72 IRET, S2- S1- SsZAIML 9,
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SYNCHRO

® TS800 SERIES
RUGGEDIZED 5#&{b#2 TS801N5 (1x) TS806N5 (cx)

»

| Tssos8 x

WATER-PROOF Bk #:
DUST-PROOF BFEF.

SPECIFICATIONS + ##

Model i = TS801N5E11 TS806N5E11 TS808E11
Function % BE TX CX TX
Input Voltage (Vrms) - X B K 100/110
Input Frequency (Hz) A P4 # 50/60
Test Voltage (Vrms) H OB E I 110
Test Frequency (Hz) HOEBRA KSR 60
Output Voltage (Vrms) - Rk E K 90+£3
Input Current (A Max) HEATHEER 0.5 0.6
Electrical Error (minutes Max) E R B = + 60 + 30 + 60
Torque Grad. (N-m/deg. Min) [N | A <1 1.38 X 10°(14gf-cm/deg.) — 2.95 X 10 (30gf-cm/deg.)
Residual Voltage (mVrmsMax) #% & 8 £ — 200 150
Temperature Rise (°C Max) " E £ R 30
Friction Torque (N-m Max) E®B sV 4.90 X 10* (50gf-cm) 78.4 X 10* (800gf-cm)
Insulation Resistance (M Q Min) # #& & i 10 (DC 500V) 100 (DC 500V)
Dielectric Strength (Vrms.1 min) # #& @© &K 1,500
Mass (g) =1 B 3,000 11,000 (11kg)
( ) inch
TS801N5 (TX), TS806N5 (CX) | B
90+2(3.54+07) Jg7_(1>.06)
74:05(2 91+.01) 5(197) 8(.31) Heigs —h
= 20(79)_ (08) Name Plate Insulation Sheet
s o 143 P "
= ©) 53 N ) = : B %rrr?i_naﬁﬁBoard
53 0788 SIBEE ¢ E B %
il ﬁ = 3 gﬁ'iﬁ* Vil p 2
sg N SIME'% g g
313 - $i°5s S 's):
3 E—a F—key 5 B 1 88
; 4-¢7 1) (Holes) —— 1
32:2(1,26+07) ?ﬁﬂm 17‘£73\ PIP'I(ESSBEE_IIE_Q\Dmﬁ]I; 5
64.5(2.54) | 67(2.64) EHXYPF1,2
GRE16LE)
TS808 (TX)
40(1.57) 185Max(7.2gMax) Approx43(1.7)
12047 Name Plate
& i i 0
(511-5). 2 ‘4\
133238 Sale 28 ri——— - NN
I JSepe —
J_EEIEe
S A e
e — | | \ JIS F 8801
S| o 30(1.18) [ 1 = A25b
T t04asatoy T 029 | (29 bt s
140(5.51) ' 79 14051 15|\ 4-¢10(4—¢.39)
G11) (1.57=9) (59

7/ Jamagaus,



APPLICATIONS Jix F 65

M Detection of winding length [l Detection of roll interval

B REREH

Wind-up drum
EBRT L

O — IV

_d
Bad
o

Synchro
un

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

pn

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
ok E
Synchro
i

S/D converter
S/DEHazE

N\

Ei)

Control panel
AR

. Control signal
(Relay contact signal)
HEES
(L—#&R1ES)

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.

5 L DKL DIRH

Instruction from dum to
electrical equipment room

S LDSBEBREETOIER

[] weight

Hbh)

7|:|i A Water level
= = K

Synchro
sl

? /Synchro Indicator
2L yO¥ERET
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Cautions For Use > >700QC{ERLEDEE

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.

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 or as 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).

O amzgaus,

LI ORBEERTT., 1N—JICKRHIATVER

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 ¥,

. ML RER (TX) & ML SER (TR) £HE&€ TIE

HAEh3EICE, BRELTTXDMVIERIGFTRD b
WIEDI ~5FEEBLIICEELTTE L,

. MV RER (TX) & ML RER (TR) 2HE&E€ TZE

AEh3RICIE. MOBAEEN20° LRELED LIS
ZERT &L,

. ML RE# (TX) & MLIS2ER (TR) 2BEE TIE

HAEh3RICIE, A—ERICERL TITERT SV,

L0 EZERINBEICIE. TRTORENERIC

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

LU UODMEET [TX - TR EE#MEIN TV BHEE.

ML RER (TX) ELTH, MLIZER (TR LT
& ERATRE T T

L OOREE LTRH I N TWAEWAETO Z{EH

EBPDTEV, MREEZBLIBIANIHNET,

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

H¥32&ldTExLA,
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BE #
T395-:0063 REFRMATNISAN THE1S
WSRRE S FRE R SEE RN Vv 1OE%ER)
T144-0054 RRHBABXFHESTH19%S
WALBIRERA (ANERE  ERE )

WFERRERM (ANERE FRE )

T486-0916 EFRHEAFM/\KESTEH10%H
WPERE R ()

T444-0837 £FRMISTHE1TH2-1 HAKELGF-B
WARRE R (RN ERER v OEER)

WEFAEEAR (ERERE)

BfiZEBERERE (B _FRHMNA)

T395-8520 REFRMABEL1020
BEREES RTRHFLN)

T395-0063 REFRAREMFIGE 1 TEIEIS
WS ERE RFTRHFALN)

T395-0063 REFRAREMFIGE 1 TEIEIS

T330-0071 #HERSVAFMAMK EARE-11-1 SHEOTSHFEINIF

T252-0233 #5IIRIBREHFREEAA1 THIE1557037 1 S 6ONELEF
BWEHEERM (EREEBFREER v/ OE%ER)

T532-0011 ABRE/ IXEFB5T H6%&245 ABUEEEEIN4015

T812-0011 EFREMATIESXESIRA4TEH3EIS #S/\BEALIL6F

TEL(0265)56-5421

TEL(03)3731-2131

TEL(048)833-0733

TEL(042)707-8026

TEL(0568)35-3533

TEL(0564)71-2550

TEL(06)6307-5570

TEL(092)437-5566

TEL(0265)21-1814

TEL(0265)56-5424

TEL(0265)56-5423

SE|IFRIRT A 4

FAX(0265)56-5426

FAX(03)3738-3134

FAX(048)833-0766

FAX(042)707-8027

FAX(0568)35-3534

FAX(0564)71-2551

FAX(06)6307-3670

FAX(092)437-5533

FAX(0265)56-4108

FAX(0265)56-5427

FAX(0265)56-5427

ARLICEATETEE

O L < KAIZBH 2L 220, THDRNC [L4:
FOTREE] E &L BEiAL EED,

BROREE

B O SR LRAEWIBN I AT 5 & U3, 72722 L, BEMO
HUEF 73R L DMEOIK T 2R E 5, ko, MELRFFO
7= DRI Th > Th, PhidakE s s >
Wz U g, Bk B, B S PRI X 2 PR
b (MTBF) (348 TROWEDOTH D 975 TRl X W5 ks
137 (0) Tldd H FHADTHAHR DI RRE TE L 6N
FESE 7213 M DIRIL A BT ST, D 720 B EOR
EREELDOY 2T £ F 7213 BROERISHAAEhE Z &
EENLET,

R A= (L IR e
<Y,

U2 S IR ] OB

SIRIVIZFUVIHKEH
mEi

T033-0036 HFHRE=RMEHITH31-2779

TEL (0176) 57-4171(f) FAX (0176) 53-6837

TAMAGAWA TRADING CO., LTD.
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