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Synchros

Synchros

Synchros are used to transmit angular data electrically from one
location to another where a high degree of accuracy is required.
They are essentially variable transformers in which the coupling
between windings varies with the rotor position relative to the stator.
Several different types are produced to suit particular applications
and whilst their external appearance is similar, the internal
construction varies to optimise the units’ functional requirements.
Muirhead'’s pedigree and capability in the field of Synchros will
ensure the most demanding specifications are met. Typical
applications include remote positioning of low torque mechanisms,
remote control by servo motor driven mechanism, remote digital
measurement of angle via a suitable signal converter, remote pointer
indication of angular position.

Control Synchros

The design principle of a Control Synchro is to minimise errors in the
output signal due to current loading, magnetic non-linearity and
temperature rise, by the use of high impedance windings and special
attention to the magnetic circuits. The Control Transformer which
provides the error signal to a servo amplifier, can be considered a
‘null detector and it is most often used In this way. However the ‘null’
is never zero due to residual voltages. This is due to stray couplings
within the laminated stator that result in an in-phase voltage, a
quadrature voltage, both at fundamental frequency, plus a number of
harmonics. These residual voltage levels are quoted in the
performance data tables for each unit.

Differential Transmitters

It is sometimes necessary to add or subtract additional information
from a Synchro Chain and Differential Transmitters serve this
purpose. They are similar in construction to the other elements
except for a 3-phase winding on the rotor.

Torque Synchros

The Torque Synchro is designed to provide a light torque output
without additional servo components. Current is fed to both the
Transmitter and the Receiver from the same source and the winding
impedance values are considerably lower than the equivalent control
elements. Torque is generated as a result of the interaction of the
stator and rotor fields in the receiver which drives the rotor of the
Receiver into alignment with that of the Transmitter. The torque /
misalignment curve takes sinusoidal form through 360 degrees with
maximum values of opposite polarity at 90 and 270 degrees.
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Winding Configuration
Synchro Function

51
Control Transmitter '
Torgue Transmitter
Torque Receiver — Transmitter
Torque Receiver

S_‘
Control Differential
Transmitter

Torgque Differential
Transmitter

81
Control Transformer

Specialised Synchros

Indicating Receiver
(See page 15)

51

Brushless Control

A
Transmitter

(See page 14) - T
ROTOR (PRIMARY)

Brushless Control
Transformer
(See page 14)

52

53
STATOR |PRIMARY)

Winding

Configuration

Hardware
Information

STATOR (SECONDARY) 53

¢ R2
. ROTOR (PRIMARY)

STATOR [PRIMARY) 53

v R3
m
ROTOR (SECONDARY)
A2

s2
STATOR (PRIMARY) 5

'Rt 2. ROTOR (SECONDARY)

STATOR (SECONDARY)

. Y
] R2 53
ROTOR (PRIMARY)

51
1

52 53
STATOR (SECONDARY)
0BM71 SERIES

ROTOR (SECONDARY)
72 SERI

Tandem
(See page 14) PICK-OFF STATOR

TR RED*—_( 0 0 o GAREEN
PICK-0FF [ * YELLOW/WHITE u'A'EE

ROTOR | BLUE = . BLACK
o= \0n A8
) 4 b

v CONTROL
R : ';-_: TRANSFORMER
BLACK/WHITE = STATOR

RED/WHITE & b '
CONTROL TRANSFORMER ROTOR YELLOW

Note

Winding configurations are shown at zero shaft
positions viewed from the terminal end. For
example, in the wiring configuration for the
Control Transmitter, voltage (R1 R2) is
approximately in phase with voltage (S2 S1) and
voltage (S3 S2).

Damping flywheels are fitted to size 15, 18, and 23
Torque Receivers/Transmitters. For size 08 and 11,
damping is achieved by the use of high viscosity
bearings.

Mounting Hardware

Each synchro (except size 23) is supplied with a set of
three mounting clamps, and where required, shaft nut
and washers, together with terminal tags. In addition,
Muirhead Vactric can supply at extra cost a variety of
hardware. Full details are described in the Mounting
Information leaflet. A reference table below shows
some of the available choices.

PINION AND SOCKET WRENCHES
Please note that these parts are ordered separately.

Order Ref Frame Size

08 [Fild s g res
Pinion wrenches
F500/8 & F500/9 * b i *
Socket wrench
F500/21 »
Socket wrench
F500/51 * * *
Socket wrench
F500/52 L

* Available

METRIC CONVERSION FACTORS
Torque 1 gcm = 0.098 mNm
Torque 1gem=1.389 X 1020z in
Torque 10z in.=72.01 gcm
Inertia 10z in?=1.829 X 102 g cm?
Weight 10z.=28.349¢
Distance 1in. =25.4mm
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Size 08 Synchros ""'

STANDARD HARDWARE ALL DIMENSIONS ARE IN INCHES
SUM|ED m ¥ T ViLw WITH NUT & BDENTIFICATION READ
EACH INSTRUMENT DRAWING No. 1 {0 iRl . o e .
WHEN THE n:nc:.un‘l:;l sl:«:r :n_m g m 2 ]‘_
Item Type No- Detail Ref - APPABAMATE T ECTHICAL 180 siae L
0226 DI = o.3
BLTAINER
ul p I m me H CLEARANCE ‘./
Shaft Nut F500/37 At
\
Drive Washer F500/38A At
26V 400 H (Aluminium) -
Z El.lui'li‘ﬁ»ﬂllii WOUNTE ;IQ o
1 2-ANE -7 TAPPED MOLES OW 2580 PCcD
EL 1790 ——
FALE OF BEARING
LEAD ARRANGEMENT Sionuss e e w0,
57 BLALKE
SX-ORANGE L4THREADS RUNDUT
sgon
1 SUPPLIED EXCERT PLAIN SHAFT TYPES >3 camry |
f f aga 8170 g —
'III FULL DEFTH
Weight 50g (1.75 HaTDRLERE s Seme —— -
AMBIENT Rotor Inertia 1 lg:?nplm?g;s oz ,ﬁf; ‘g‘:.[:;:x \\;‘I‘:l“ ualﬁh!-_n a::;:u:r&l;um - STAINLESS STEEL BOOY & SHATT
TEMPERATURE HANGE' F’r‘h‘.‘llﬂn Torque 2.910 cm (0-04 oz in) s L s
_65, C + 150., C (Not applicable to Torque Receivers)
DESCRIPTION PRIMARY
SYNCHRO Drawing & TYPE NATO MILITARY LENGTH RATED NO LDAD D.C.
FUNCTION Hardware DESIGNATION NUMBER SPECIFICATION (Dim-L)in  TERMINALS VOLTS INPUT RESISTANCE
Detail Rei- Military Muirhead 5890-99- inches maxs Volts Amps Watts Ohms
max max nom
CONTROL R1 R2
TRANSFORMER 1-A 26VOBCX4(B1)  08MIC1  947-3051 EL 1790 130 RoroR) 26 26 0111 0.95 60
CONTROL S1 .52 83
R NSEORMER 1-A (26VOBCT4(B1)  08M2C1  947-3052 EL 1790 1:350  (s1ATOR) 118  10-2 0137 0-47 28
TORQUE RECEIVER R1 R2
TRANSMITTER 1-A 08M4AT  520-8549 - 1:350  poToR) 26 %6 03 32 26
DESCRIPTION PRIMARY
SYNCRO Drawing & TYPE NATO MILITARY LENGTH RATED NO LOAD D.c.
FUNCTION Hardware DESIGNATION NUMBER SPECIFICATION (Dim:L)in  TERMINALS VOLTS INPUT RESISTANCE
Detail Rel- Military Muirhead 5990-99- DEP STAN MIL-§ inches max Volts Amps Watis Ohms
58-27-2 20708/ max max nom
2a-A | 26V0BCX4b  0BM1G! 972-7610 = 780 2% 26 0-153 0-86 27
26V08CX4C  08MSIC1  014-9848 078 780 2 26 0-153 0-86 27
CONTROL 2b-B 26V08CX4c  0BM1H1 519-5637  DEF148/78 78C 1.240 R1R2 2 2 0-153 0-86 27
TRANSMITTERS 24-8 0BM1P1 199-7029 2 — (ROTOR) 26 26 0-153 0-86 27
2d-8 08M1X1 - - 15 115 0-070 2-4 375
ol O * J6VOBCDXAC 0BM3N1  014-9850 080 80D s1s2s3 118 10-2 0-108 0-3 25
TRANSHITTERS: Bt 26V0BCDXAC 08M3D1 519-5636  DEF148/80  BOC 1:240  (STATOR) 11:8  10-2  0-108 0.3 25
2a-A 26V08CT4b  08M2G1 972-7611 = 79A 11-8  10-2  0-023 0-057 104
CONTROL 2b-B " 26V0BCT4C  08M52L1  014-9849 079 790 5152 83 11-8  10-2  0-023 0-057 104
TRANSFORMERS ~ 2b-B 26V08CT4c  08M2H1 519-5635  DEF148/79  79C | 1240  (STATOR) 18 10:2  0:023 0-057 104
2d.8 08M2T1 199-7030 = t1-8  10-2  0-023 0-057 104
E‘EEE.‘JER 2b-8 08MAL1 712-0795 - R1 R2 % 2% 03 2 153
2c-A 08M4C1 — - 1240  (ROTOR) 15 115 0-070 2-4 375

TRANSMITTERS
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Size 08 Synchros

* Denotes thal the Synchro is ALL DIMENSIONS ARE IN INCHES
on the British Qualified DRAWING No. 2a, 2b, 2c & 2d oA AL
producis list to specmca"m FRONT VIEW WITH NUT & DRIVE li‘.»lF-\}Ull.lZi { AOM ‘;-"" Ll i
DEF STAN 59-27 (PART 2). It AR 98 SYNCARD S SETAT 2 [
is also certified as conforming o A e losm &
to NATO Electronics Parts ELEARANCE / 4 1 |
! . oS T 7
Recommendations for ¢ pé o | T |
B N Standardisation of Synchros = 0 |oso | smsd| | »
. (N.E.P.R. No. 22) which refers \ Lem® e | =
26V & 11 5V‘\ to USA Specification | Pl
MIL-S-20708C. It is preferred o —
400Hz MIL-S-20708| for miltary appications. e = IR
DEF 148 Qualification is subject to ST o toon 0 20 peo e S 5. ey
DEF—STAN Fanowal every fOUr yeaEs; LEAD ARRANGEMENT . SHAFTDATA e
ROTOR/LEADS STATON LEADS o-am 1T 200p
A— R l[J'lI‘_J'lffu 5‘.aunt. A ¢—.19 = ."::“? ﬁ‘ﬂLnn
59 27 PART 2 :;.ﬁml::ﬁ;w"\l:nm g?l‘f‘.lu 0030 e e 083 MAK ROGI 0k
= f §-920 THREAD HUNOUT - T WITH
' i ot | [ asewm,
3 1 R el | FUAL DEFTH SPUNE
AMBIENT et ot [ L] |
Weight 45g (1-6 0z) 425 @our ot
TEMPERATURE Ratorlscks 0580 nut 0.0tk szl WS 1 P T ¢ WSO — n:l;.-}:f.. danr
RANGE: Friction Torque 2-9g cm (0-04 0z in) T 0231 max
° s (Not applicable to Torque Receivers) STAINLESS STEEL BODY & SHAFT
-55'Cto+125°C
SECONDARY PERFORMANCE
NOLOAD  VOLTAGE 0.C my MINIMUM MAXIMUM  PULL-OUT  SYNCHRO-
DUTPUT GRADIENT RESISTANCE NOMINAL IMPEDENCE ohms ERROR mins RESIDUAL  TORQUE CONTINUOUS TORQUE NISING
TERMINALS  Volts Phase Volts/deg  Ohms s0 Stator Rotor  Receiver Fund Total GRADIENT forque  displace- gem  TIME secs
lead nom gem-ozin  gem  ment deg 30° C175°
515283  11.8 13 19 T7+j270  137+j39  17+j49 10 20 40
(STATOR)
R1 R2 22-5 13-5 0-39 145 173+564 253+{104 25493 10 30 60
(ROTOR)
515283  11.3 18 85 36+/88 8+j20 10 120 W 0.2 0-0028 6 23 12 T 2
(STATOR) J i Appicable
SECONDARY PERFORMANCE
MINIMUM
HO LOAD VOLTAGE D.C mv  TORQUE  SYNCHRO-
TEAMINALS  OUTPUT GAADIENT  RESISTANCE NOMINAL IMPEDANCE ohms ERROR mins RESIDUAL GRADIENT  NISING
Volts Phase  Volts/deg Ohms o s s Stator Rolor Receiver Fund Total  Perdegree  TIME secs.
lead nom gem ozin 309 C 1757
118 8 10-8 32+{185 70423  9+j32 12-5+j2-7 7 20 30
st 5283 11-8 8 10-8 32+{185  70+j23 9432 12-5+2.7 7 20 30
R 11-8 8 10-8 324185  T70+23  9+j32 12-5+2-7 7 20 30
(8 ) 18 8 10:8 324185 70423 9+j32 12:5+2-7 7 20 30
1-8 12 65 500+{1890 6:-5+17  86+1-8 7 30 60
R1 R2 R3 11-8  9-5 34 334124 46414 244108 39+j14 7 7 20 30
(ROTOR) 11-8  9-5 34 334124 46+|14 244108 39+j14 7 7 20 30
225 B85 0-39 440 607+2900 B00+j300 1004506  14D+j53 .25 30
R1 R2 22-5 85 0-39 440 607+j2900 800+j300 100+j506  140+j53 7 25 30
(ROTOR) 22-5 85 0-39 440 607+2900 B00+{300 100+506  140+j53 7 25 30
225 85 0-39 440 607+{2900 800+j300 100+{506  140+j53 7 25 30
5152 53 11:8 10-5 6-5 20+j02 6-5+17  86+j1-8 10 120 Not applicable  0-37 0-005 2 4
(STATOR) 11-8 12 65 500+{1890 65417  86+1-8 10 120 Not applicable  0-32 0-004 2 4
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Size 11 Synchros

Y / 4/ 4 /4

ALL DIMENSIONS ARE IN INCHES
DRAWING NO. 12 & 1b b
||.--:~1 \"fnw.l.l-l NUT I DRIVE WASHER REMOVID DT & | — L
L 1 1 1 APPROUMATT LECTNGAL TE70 S N ST ‘_"‘o =
CLAMP ASSIMLILS MOUNTED [*oia
:;s;::‘n o N 8and 7 u‘rp:.‘a;uus = =
rimng\ \ oy ,:,’(D ;g r |
\ ) /l i || bime
o
26V & 115V, 400Hz ; PR ol
M"_ S 20708 :,‘T’ -'" W NORMAL SHART SHAFT DATA gmums:nl-mu
bt e [t B
DEF 148 A SRt ||| taEm—y
s P ! s
DEF STAN Bt "w‘:g g e g J‘ | -su-‘ar::\f,'.‘.’fouj {
59_27 (PART 2) I-wmufm % 3;::“:;»::;1_
S i Eiigéi_:;:l‘?;wr o fror=y ]| INVOLUTE SPUME 13 T 1200
AMBIENT Rotor Inertia 2-59!3": 0 thd! l;l' |‘:|§J| TERMINAL e f_‘x 0 o0 31?‘1:?.54:&“: "
TEMPERATURE RANGE Friction Torque 3-6g cm (0-05 oz in) ARRANGEMENT s - ’
_550 C to +1 25o c {Not applicable to Torque Receivers)
DESCRIPTION PRIMARY
SYNCHROD Drawing & TYPE NATO MILITARY LENGTH RATED NO LOAD D.C.
FUNCT:ON Hardware DESIGNATION NUMBER SPECIFICATION (Dim-L)in  TERMINALS VOLTS INPUT RESISTANCE
Detail Rel - Military Muirhead 5990-99- DEF STAN MIL-5  inches max Volts Amps Watts Ohms
58-27(2) 20708/ max max nom
CONTROL 1a-A 26V11CX4b 11M162 g‘lﬂgggﬂg _ DEF 148/8 fe R1 R2 26 26 0-130 0-56 21-2
TRANSMITTERS 14 *o2gviicxac  1M1x2  014-9804 008 8¢ (ROTGR) % 26 0130 056 212
CONTROL 1a-A 26V11CDX4b  11M3B3 519-5602 DEF 148/9 152 §3 1-8 10-2 0-150 0-34 10-4
DIFFERENTIAL % 580-9000 - 9A 1-789 (STATOR)
TRANSMITTERS 1a-C 26V11CDX4C  1IM3IM2 014-9805 009 9c 11-8  10-2 0-150 0-34 10-4
+ CONTROL 1a-A 26V11CT4c 11M262 g;g::ggg - DEF 148/7 s S 15253 118 10-2 0-086 0-18 17-0
TRANSFORMERS 1 * | (STATOR)
a-C 26V11CT4D 11M52A2 014-9803 007 7C 11-8 10-2 0-086 0-18 17-0
TORQUE 1a-A 26V11TX4b 11M3D2 g;gg:gg B DEF 148/6 . s R1 R2 26 26 0-280 1-10 77
TRANSMITTERS * l (ROTOR)
1a-C 26V11TXAC 11M9Y2 014-9802 006 60 26 26 0-280 1-00 7-7
TORQUE 5152 83
DIFFERENTIAL 1a-A 11M5A2 — | - 1-789 (STATOR) 11-8 10-2 0-375 1-00 4.7
TRANSMITTER
;gggl\i'éﬁs 1b-B ) 26V11TR4b 11M4E2 ;;g_gg?; _ DEF 148/5 & i :;D?EFH 26 26 0-280 110 7-7
1a-C 26V11TR4C 11M4N2 014-9801 005 5C 26 26 0-280 1-00 7-7
DESCRIPTION PRIMARY
SYNCHRO Drawing & TYPE NATO MILITARY LENGTH RATED NO LOAD D.C.
FUNCTION Hardware DESIGNATION NUMBER SPECIFICATION (Dim-L)in  TERAMINALS VOLTS INPUT RESISTANCE
Detail Ret- Military Muirhead 5990-99- DEF STAN MIL-3  inches max Volts Amps Watts Ohms
59-27(2) 20708/ max max nom
CONTROL 1a-A 11CX4c 1IM1GT g;gggg: B DEF 148/2 ” e R1 R2 115 115 0-031 0-61 320
TRANSMITTERS 1 - | (ROTOR}
a-C 11CX4E 1IM1X1 014-9807 002 2C 115 115 0-031 061 320
CONTROL 1a-A 11C0X4a 11M3B2 519-5603 DEF 148/81 S152 53 90 78 0-049 073 200
DIFFERENTIAL i 972-7576 ! 81A 1-789 (STATOR)
TRANSMITTERS 1a-C 11CDX48 11M3M1 014-9811 081 81C 90 78 0-049 0-73 200
+ CONTROL 1a-A 11CT4c 11M2G1 g;g_?g?; _ DEF 148/1 o e 5152 53 90 78 0-018 0-29 600
TRANSFORMERS SSSGCime *-i1orac RN v - - - AIATOR) 9 78 0018 0-31 600
TORQUE 1a-A 11TX4b 11M3D1 g;:gggg N DEF 148/4 - bt R1 R2 15 115 0-060 1-10 160
TRANSMITTERS * | (ROTOR)
1a-C 11TX4C 11MIY1 014-9810 004 4C 15 115  0-060 1-00 160
TORQUE 5152 83
DIFFERENTIAL 1a-A 11M5A1 - | - 1-789 (STATOR) 90 78 0-09 1-50 135
TRANSMITTER
TORQUE 1b-B 11TR4b 11M4E1 g;g:gggg B DEF 148/3 s e R1 R? 15 115 0-060 1-10 160
RECEIVERS . | (ROTOR)
1a-C 11TR4C 11M4N1 014-9809 003 ic 15 115 0-060 1-00 160
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Size 11 Synchros

STANDARD HARDWARE *
WITH Denotes that the Synchro is
Els(l:jl'll, muu!m on the British Qualified
products list to specification
DEF STAN 59-27 (PART 2). It
Item Type No-  Detail Ref is also certified as conforming
to NATO Electronics Parts
Clamp Assembly | F500/1 A-B-C Recommendations for
Shaft Nut F500/11 |A-C Standardisation of Synchros
(N.E.P.R. No. 22) which refers
Shaft Nut to USA Specification
(Small shaft) | F500/37 |B MIL-S-20708C. It is preferred
Drive Washer | F500/10A | A for defence applications.
(Aluminium) Qualification is subject to
renewal every four years.
Drive Washer F500/10B |C
(Brass) t The voltage gradient for
Drive Washer | F500/38A | B Control Transformers is
(Small shatt) 0 - 39 volt/degree (26V) and
1 - 0 volt/degree (115V).
TerminalLug  |F3384  |A-B-C ki
SECONDARY PERFORMANCE
MINIMUM
NO LOAD D.C. mvV TORQUE MAXIMUM PULL-OUT SYNCHRO-
TERMINALS DUTPUT RESISTANCE NOMINAL IMPEDANCE ohms mins RESIDUAL GRADIENT CONTINUDUS TORQUE  NISING
Volts Phase Ohms Zro I Is0 ss Stator Rotor Receiver Fund  Total Fund degree Torque displace- gem  TIME secs
lead  nom gem  ozin gem  ment deg n°-115
s1sasa 118 45 71 34265 5121 7Tids 87482 7 12 19
(STATOR) 1.6 4.5 7.1 34+j265 51421  7-7+j45  8-7+3-2 7 12 19
arpzRg 118 57 159 176486 207487 12:2475 17-5+48:5 10 10 17 28
(ROTOR) 4.5 5.7 15-9 17-6+i86 20-7+{8-7 12-24{75 17-5+8:5 7 7 17 26
Wi 26 8 a0 1304716 151473-5 204128  27+{13-8 7 15 18
(ROTOR) 25,5 & 80  130+j716  151+73:5 204128  27+{13-8 7 T5: 8
s1sps 118 3B 29 1374114 194487 3-141-3 33413 7 0-610-0085 25 38 40
(STATOR) 114 3.8 2.9  13-7+{114 19-4+{8-7 3-1+{19-4 3-3+1-3 7 0:550-008 25 38 40
R1 R2 R3 :
(RoToR) 118 65 6:3 6:75+130 10 10 0-3 0-0042
Sispsy M8 B8 29 1374114 194487 314194 3:341-3 7 60 0-610-0085 25 38 40 1-5 2.5
(STATOR) 116 3.8 2.9  13-7+{114 19-4+{8:7 B3-1+{19-4 3.3+1-3 60 05600085 25 38 40 1 2
SECONDARY PERFORMANCE
MINIMUM
NO LOAD D.C. mv TORQUE MAXIMUM PULL-DUT SYNCHRO-
TEAMINALS ouTPUT RESISTANCE NOMINAL IMPEDANCE ohms ERRORA mins RESIDUAL GRADIENT CONTINUDUS TORQUE  MISING
Phase Ohms Zro Irs Iso Stator Rotor Receiver Fund  Total Fund degree Torgue displace- gem  TIME secs
lead nom gem  ozin gem  meni deg 30°-175
— 45 348  550+j4070 725+{307 33042080 387+j147 7 45 75
(STATOR) g9 4.5 348 550+4070 7254307 33042080 387+j147 7 45 75
i 80 4.7 450  450+1930 487+j200 242+{1690 4214211 10 10 59 94
(ROTOR) g9 4.7 450  450+{1930 487+j200 242+{1600 421+211 7 7 60 90
Rige 573 45 350 51043020 5354302 70044900 9004515 7 30 80
(ROTOR) 57,3 4.5 350  510+j3020 535+j302 700+j4900 900+j515 7 32 60
T 6 135 28542140 370+{159  175+{1090 191476 7 0-61 0-0085 25 38 40
BIATOR) | o9 6 135 28542140 370+j159  175+{1090 191+{76 7 0-610-0080 25 38 40
R1 R2 R3 .
(ROTOR) %0 6 310 180+/1030 10 10 0-3 0-0042
S 5iag W 6 135  285+2140 370+150  175+1090 191476 7 60 0-61 00085 25 38 40 1-5 25
(STATOR) 95§ 135  285+2140 370+{159 175+{1090 191+j76 50 0-58 00080 25 38 40 1 2
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Size 15 Synchros ""'

DRAWING No.1
sy ALL DIMENSIONS ARE IN INCHES
DRIVE WASHER BENMOVED :::f;'.:(‘w:c PR
WhEN THE INHUI“N}A‘J & SkaFt EIME O SHAFT i TINCAT HEA]
MARK AAE 1N LINT THE SYNCHROD 15 FROM T§RMINAL FND
APPRONMATE ELFCTRICAL JERD 0 !::'_‘ L
oa )| P | s ﬂ
26V & 115V,
60Hz & 400 Hz
M I L-S-20708 1 ) 44 ONC-28 EQuaLy SPacEg on V0 i 038 ::'Euu:;sé:?;r‘
::n..ur?»i FULL THREAD 0125 17 :“  SHIMS OM SHAFT
(BOTTON ILES CLOSED) VO LTI
DEF 148 P eSS
DEF_STAN Rotor Inertia 10g cm’ (0-055 0z in?) ) 81T pp DT
Friction Torque 3-Bg cm (0-05 oz in) 2l b o 158 M. HOO1 D1k
59_27 ( PART 2 ) (Not applicable to Torque Receivers) © e 1 A
60 Hz: weight: 340g (12 02)
AMBIENT " e S e =il i
otor Inertia 22g cm? {0+ 120z in”) CONTAGK & TOROUE DIFF oF SN BOCY & SHAFT
TEMPEHATURE RANGE Friction Torque 3-6g cm (0-050z in) TRARSMITIERS
-55°Cto+125°C 1I;::;;:Ti?n‘:azTznzr:::qﬂq;c;::::: TERMINAL ARRANGEMENT
**.55°C to +150°C '
DESCRIPTION PRIMARY
SYNCHRO Drawing & TYPE NATO MILITARY LENGTH RATED NO LOAD o.C.
FUNCTION Hardware DESIGNATION NUMBER SPECIFICATION (Dim-L)in  TERMINALS VOLTS INPUT RESISTANCE
Detail Rel Military Muirhead 5990-99- DEF STAN MIL-S  inches max- Volts  Amps  Watts  Ohms
58-27(2) 20708/ max max nom
1-A 15CX4b 15M1G1 519-5608 DEF 148/14 115 115 0-082 1-41 96
TRANSMITTERS . 9726686 — ol ?F:O?Elﬂj
1-B 15CX4D 15M1V1 014-9812 014 14E 115 115 0-085 1-41 96
CONTROL 1-A 15CDX4b 15M3B1 519-5610 DEF 148/16 S152 83 90 78 0-080 1-60 108
DIFFERENTIAL i 972-6666 = 16A (STATOR)
TRANSMITTERS 1-B 15CDX4D 15M3H1 014-9815 016 | 16D 1-640 90 78 0-090 1-34 108
1-A 15CT4b 15M2E1 519-5605 DEF 148/15 90 78 0-010 0-200 820
1 CONTROL ‘ 972-6661 — 154 515283
TRANSFORMERS  1-B 15CT4C 15M2P1 014-9814 015 ] 15€ 1-640 (STATOR) 90 78 0-010 0-200 820
1-B 15CT4c 15M2H1 - 15D 90 78 0-010 0-200 820
TORQUE R1 R2
TRANSMITTER 1-A 15TX4b 15M9C1 972-6671 See Note 1 1-640 (ROTOR) 115 115 0-200 31 40
TORQUE 1-A 15TDX4b 15M5B1 519-5612 DEF 14817 152 53 90 78 0-215 3-5 40
DIFFERENTIAL . 9726679 ~ — | 174 1-640 H‘ onm
TRANSMITTERS 1-B 15TDX4C 15MaD1 014-9816 017 170 1-640 ( ) 90 78 0-215 35 40
TORQUE 1-A 15TR4C 15M4D1 972-0182 DEF 148/19 19 R1 R2 115 115 0-19  3-4 40
RECEIVERS 1-A 15M4D2 523-3862 — | — 1-640 (ROTOR) 26 26 090 3-25 2-15
DESCRIPTION PRIMARY
SYNCHRO Drawing & TYPE NATO MILITARY LENGTH RATED NO LDAD ..
FUNCTION Hardware DESIGNATION NUMBER SPECIFICATION (Dim-L)in  TERMINALS VOLTS INPUT RESISTANCE
Detail Rel- Military Muirhead 5990-99- DEF STAN MIL-S  inches max- Vols  Amps  Watts  Ohms
§9-27(2) 20708/ max max nom
CONTROL ; r _ ; R1 R2 ) )
THALETER 1-A 15CX6b 15M1H1 972-7593 20A 2.391 (ROTOR) 115 115 0-5 2-4 550
CONTROL S152 53
DIFFERENTIAL 1-A 15COX6b 15M3G1 DEF 148/22 2:39 (STATOR) 90 78 0-038 0-63 500
TRANSMITTER
+ CONTROL . ' 15253 ) )
TRANSFORMER 1-A 15CT6b 15M2N1 DEF 148/21 2:39 (STATOR) 90 78 0-013 0-21 1300
1-A See Note 1 15M901 SeeNote 2
IUF‘“UE 1A See Note 1 15M9E1 ** See Note 1 2391 R ?Zn 15 115 02 1-7 450
HANSWITTERS: (-4 See Note 1 15M9F1 (ROTOR) M5 115 02 17 450
TORQUE ; : R1 R2 Y ;
RECEIVER 1-A 15TRBa 15M4H1 972-0183 DEF 148/23  23A 2:39 (ROTOR) 115 15 0-2 31 400
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Size 15 Synchros

ST 3 hat the Synchro i SPECIAL NOTES
enotes that the Synchro i1s
ITEMS NORMALLY on the British Qualified
SUPPLIED WITH products list to specification NOTE 1: 15M9C1, 15M9D1 and
EACH INSTRUMENT DEF STAN 59-27 (PART 2). It 15M9E1 are basically designed to
tem TypeNo- Detail Ref| | IS aso certified as conforming MIL-S-20708A. 15M9D1 & E1 are
to NATO Electronics Parts suitable for atomic reactor use as
Clamp Assembly | F500/1 A-B Recommendations for control rod indicator transmitters
Standardisation of Synchros in ambients up to 150°C and
Shaft Nut F500/11 | A-B (N.E.P.R. No. 22) which refers  egions of limited radio activity.
to USA Specification 15M9F1 is basically designed to
Drive Washer | F500/10A | A MIL-S-20708C. It is preferred MIL-S-20708A and is intended for
(Aluminium) for defence applications. use as a transmitter with 15TR6a.
Qualification is subject to NOTE 2: Details as for 15MSE1,
Drive Washer | F500/108 | B renewal every four years. but spiral ligaments limiting
(Brass) 1 Voltage Gradient for Control rotation to 450°.
Transformers is 1 volt/degree.
Terminal Lug F3090 A-B
SECONDARY PERFORMANCE
MINIMUM
NO LOAD D.C. mv TORQUE MAXIMUM  PULL-OUT SYNCHRO-
TERMINALS OUTPUT RESISTANCE NOMINAL IMPEDANCE ohms ERRORA mins RESIDUAL GRADIENT CONTINUOUS TORQUE  NISING
Volts  Phase  Obms I Irs Iso Iss Stator Rotor Fund Total Fund degree Torque displace- gem  TIME secs
lead nom gem ozin gem  ment deg 0°-175°
srsog3 9 38 83 17941400 2174125  100+j775 112463 6 0 9%
(STATOR) o5 3.6 g3 179+1400 2174125  100+775  112+63 6 2 60
. 159+1060 190+/125  129+{917  164+111 6 6 60 90
(ROTOR) g5 5.5 439 15041060 190+125 129+j917 164+111 6 6 32 60
57-3 4.2 530  837+/5170 943+j589  1020+i8330 1500+j982 6 0 60
?n‘o%m 57-3 4-2 530 B37+/5170 943+j589  1020+j8330 1500+982 6 32 60
57-3 42 530  B37+5170 943+{589  1020+8330 1500+/982 6 32 60
152 53 ) ot . " - N
STATOR) 0 25 42 100+i955  96+[68  65+493  48+j33 6 120 220 22 0083 22 10 85
Airgpy W MO0 8 100+j503  107+j62  50+j418  88+60 8 8 - - 0-79
(ROTOR) g9 4.0 o4 1004503  107+§62  50+j418  88+60 8 8 — = 0-79 0-011
§15253 90 5.0 42 1004995  96+/68 654493  48+33 6 45 e 2:2 0-03 22 10 BRI
(STATOR) 11-8 4.0 0:-83 547 — 1-1+8-3  0-9+j0-4 6 45 - - 170 0-23 22 10 8 1 2
SECONDARY PERFORMANCE
MINIMUM
NO LOAD D.C. mvV TORQUE MAXIMUM PULL-OUT  SYNCHRO-
TERMINALS OUTPUT RESISTANCE NOMINAL IMPEDANCE ohms ERROR mins RESIDUAL CONTINUOUS  TORQUE  NISING
Volts Phase Ohms  Zro s 280 2ss Rotor Fund  Tolal Fund degree Torque displace- gcm  TIME secs
lead nom gem ozin gcm  ment deg n°-178
S152 83 3 - = ;
STatom) % 15 470 628+2210 11704299 367+i1190 6304143 7 75 110
R1 R2 R3 N y " .
(RoTomy %0 10 940 78042625 11144270 4352270 930+630 8 8 75 125
R1 R2 Son i P A N
(ROTORy 573 90 900 970+3800 1430:409 114046240 2280+i836 6 60 90
$15253 90 14 390  500+j2000 B00+{180  300+{1300 450+100 10 - = 22 003 70 33 95
(STATOR) 90 14 390  500+j2000 B800+{180  300+1300 450+/100 6 = 2.2 003 70 33 95
15283 i r 2 ; ™, 2 0
(sTATORy %0 14 350 50242240 8854194  301+j1400 509+106 6 45 22 0-03 70 33 N
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Size 18 Synchros

DRAWING NO. 1

FRAONT VIEW WITH NUT &

DRIVE WASHER AEMOVED
WHEN

AR A

9545 (1A
AETANGR
CLEARANEE ™,

AW -SEAD & SHAFT

N LINE THE SYNCHRQ i
APPRODMATE ELECTRACAL TERD

| CLAMP ASSEMBLIES MOUNTED
N &-8BNF-T TAPPED HOLES

oW 1% ppp
1B

ALL DIMENSIONS ARE IN INCHES

BACE O BEARSE
LR RACE DR
SHIME O SHAFT

L— =
TN TFECAT 0N READ
FROM TEAMINAL FND

v J%“ i
0129 o090
60Hz & 400 Hz o L1
MIL-S-20708 g
e e o S
DEF-STAN .2 vt e sung,
59-27 (P ART 2) s b i
"F 5 1-'.3-2”“ - 3 ‘:l.‘:. E:Ei:i:?n
AMBIENT Weight 400g (14 02) | IFSPONE : :
. Rotor Inertia 29g cm” (0- 16 oz in®) 02
TEMPERATURE RANGE: Fricion Torque 369 € (0-05 02 n) I :
-55°Cto+125°C (Not applicable to Torque Receivers)
DESCRIPTION PRIMARY
SYNCHRO Drawing & TYPE NATO MILITARY LENGTH RATED NO LOAD D.C.
FUNCTION Hardware DESIGNATION NUMBER SPECIFICATION (Dim-L) in TERMINALS VOLTS INPUT RESISTANCE
Detail Rel- Military Muirhead 5990-99- DEF STAN MIL-S5  inches max- Volts Amps Watts Ohms
59-27(2) 20708/ max max nom
1-A 18CX4b 18M1B2 513-52;; DEF 148/28 15 115 0-11  1.32 25
CONTROL 972-6i = R1 R1
1-B 18CX4d | 18M1C1 - 28C 2-388 115 115 011 1-32 25
THANSNOTIERS —in | * 18gx4D 18M1D1  014-9822 028 | 280 (ROTOR) 445 115  0-11 1.32 25
CONTROL 1-A 18CDX4b 18M3B1 519-5618 DEF 148/30 P 90 78 0-128 1-21 50
DIFFERENTIAL . 972-6667 - A 2388 oS
TRANSMITTERS ~ 1-B 18CDX4C 18M3D1 014-9825 030 30D ( ) 90 78 0-128 1-21 50
. 1-A 18CT4b 18M282 519-5616 DEF 148/29 90 78 0-0065 0-07 850
t+ CONTROL 972-6662 - 29A 5182 83
TRANSFORMERS  1-B , 18CT4e 18M2C1 - | 29C 2388 (STATOR) 90 78 0-0070 0-07 850
1-B 18CT4C 18M2E1 014-0824 029 29D 90 78 0-0070 0-07 850
TORQUE =
DIFFERENTIAL 18 18TDX4C 18M5C1 014-9826 031 | 31D 2.388 S1528S3 90 78 045 45 11
TRANSMITTER (STATOR)
TORQUE 1-A 18TR4b 18M4F1 972-6677 DEF 148/32  32A 15 115 043 4.0 95
RECEIVERS R1 R2
TRANSMITTERS ~ 1-B 1BTRX4a 18MA4L1 547-0891 - 32€ 2.388  (ROTOR) 115 115  0:40 4.0 9-5
DESCRIPTION PRIMARY
SYNCHRO Drawing & TYPE NATO MILITARY LENGTH RATED NO LOAD D.C.
FUNCTION Hardware DESIGNATION NUMBER SPECIFICATION (Dim-L) in TERAMINALS VOLTS INPUT RESISTANCE
Detail Rel - Military Muirhead 5890-99- DEF STAN MIL-§  inches max - Volis Amps Watls Ohms
59-27(2) 20708/ max max nom
1-A 1BCX6b 18M1B1 519-5613 DEF 148/33 115 115 0-040 1-11 520
CONTROL 972-6658 = 33A R1 R2
TRANSMITTERS ~ 1-B , 18CX6c 18M1C2 = | 338 2:388  (ROTOR) 115 115 0-040 1-11 520
18 18CX6C 18M102 014-9828 033 330 115 115 0-040 111 520
CONTROL 1-A 18CDX6b 18M382 519-5619 DEF 148/36 681 9 78  0.052 1.45 572
DIFFERENTIAL . 972-6668 — %A 2:388  con
TRANSMITTERS  1-B 18CDX6D 18M3D2 014-9831 036 36C 9 78  0-052 1-45 572
80z + controL i s i s O o W B L7 065 2
TRANSFORMERS * (STATOR)
18 18CT6D 18M2E2 014-9829 034 l 34C 90 78 0-017 0-45 2160
TORQUE ) ] . R1 R2 )
aasnis: LA 18TX6a 18M9B1 972-6672 DEF148/37 37A  2:388  poron 15 115 0-100 4 245
TORQUE 1-A 18TRX6a 18M4E1 972-6683 - A 2:388 . o 15 115 0-105 4 245
RECEIVERS 1-8 18TRX6b 18M4N1 - ] 35C RaToRt 15 115 0105 4 245
TRANSMITTERS  1-A b 18M4E2 - ) 115 115 0-094 5 365
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Size 18 Synchros

STANDARD HARDWARE i _
|TE“3 NUHHMJ.Y DBI’IO‘eﬁ that lhe} Synchro IS
on the British Qualified
SUPPLIED WITH products list to specification
EACH INSTRUMENT DEF STAN 59-27 (PART 2). It
Item Type No-  Detail Ref is also certified as conforming
to NATO Electronics Parts
Clamp Assembly | F500/1  |A-B Recommendations for
Standardisation of Synchros
Shaft Nut F500/11 |A-B (N.E.P.R. No. 22) which refers
to USA Specification
Drive Washer F500/10A |A MIL-S-20708C. It is preferred
(Aluminium) for defence applications.
Qualification is subject to
Drive Washer | F500/108 | B renewal every four years.
(Brass) 1 The voltage gradient for the
Control Transformers is 1
Terminal Lug F3090 A-B volt/degree.
$ Designed to operate at 50Hz.
SECONDARY PERFORMANCE
MINIMUM
NO LOAD D.C. my TOROUE MAXIMUM  PULL-OUT  SYNCH-
TERMINALS ~ OUTPUT  RESISTANCE NOMINAL IMPEDANCE ohms ERROR mins RESIDUAL GRADIENT  CONTINUOUS  TORQUE  RONISING
Volts  Phase Ohms Zro Irs Iso Iss Stator  Rotor Receiver Fund  Total Perdegree  Torque displace- gcm TIME secs
lead nom gem  ozin gocm ment deg 30°-175°
90 1 38 7841210 78+i81 52+i598 40+j39 6 50 90
515283
(STATOR) 90 4 1 98 7841210 78+j81 52+i598 40+j39 6 40 60
90 1 38 78+1210  78+81 52+/598 40+i39 6 40 60
R1 R2 R3 90 3 45 654669 724i1 63+j623 65+]64 6 6 40 75
ROTOR) g0 3 45  e5egen 72479 634623 65484 | B 8 w0 75
57-3 2-5 390 BOO+j7770 745+j782 1360+j12600 1240+j1250 & 30 45
R1 R2
(ROTOR) 57-3 2-5 390 BOO+TTT0  745+{782 1360+j12600 1240+j1250 6 20 30
57-3 25 390 BOO+{TTT0 745+i782 1360+j12600 124041250 & 20 30
R1 R2 R3 ) ) .
(ROTOR) 90 3 14 20-8+j206 21-1+j221 174183 18-3+19-9 8 8 Not applicable 4-3 0-06
s1s253 % 1:5 10-5 254370 25+{25 16+{180 12412 5 4  Notapplicable 7.2 01 104 12 455 1 2
(STATOR) g9 1.5 10.5 25370 2525 16+/180 1212 8 & 50 AW T B 4 120 485 1 2
SECONDARY PERFORMANCE
MINIMUM
NO LOAD L my TORQUE MAXIMUM  PULL-OUT  SYNCH-
TERMINALS ~ OUTPUT  RESISTANCE NOMINAL IMPEDANCE ohms ERROR mins RESIDUAL GRADIENT  CONTINUOUS  TORQUE RONISING
Volts  Phase Ohms Iro Irs Iso Iss Stalor  Rotor Receiver Fund  Tolal  Per degree Torque displace- gem  TIME secs
lead nom gem ozin gcm ment deg 30°-175°
90 10 623  605+j3130 1380+j451 510+{1580  740+j150 8 65 115
S152 53
(STATOR) 90 10 623 605+/3130  1380+j451 510+j1580  740+j150 8 30 85
90 10 623 605+j3130 1380+j451 510+{1580  740+{150 8 30 85
R1 R2 A3 90 17 867  T17+{1850 1130+j315 465+i1490  8B5+j308 8 8 80 100
(RATER) 90 17 BBS T17+/1850 1130+j315 465+1490 BBS+j308 7 7 60 100
RiR2 57-3 18 1050  1050+j3280 1880+j611  1690+j4800 2830+848 6 30 60
(ROTOR) ;.5 18 1050 1050+{3280 1880+j611 1690+j4800  2830+j848 6 25 45
5152 83 ; ; , > :
(STATOR) 90 14 300 33541270 686+j210 256+{916 379+i81 6 Not applicable 3-6 0-05 134 37 172
$152 53 90 14 300 335+j1270 686+j210 256+]916 379+i81 6 45  Notapplicable 3-6 0-05 134 172 1 2
sTATom 20 14 300 3351270 6864210 256+{916 379+i81 6 45 50 300 3-6 0-05 134 37 172 1 2
( )90 19 475  565+{1200 405+{1120 5944115 7 60 Notapplicable 2-9 0-04 it
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400 Hz

60 Hz

115V, 60Hz & 400 Hz
MIL-S-20708
DEF 148
DEF-STAN
59-27 (PART 2)

AMBIENT
TEMPERATURE RANGE:
-65°Cto +125°C

Size 23 Synchros

Y / 4/ 4 /4

DRAWING No. 1

WHEN THE ARRCW-HEAD & SHAFT MARR

FRONT VIEW Wil NUT &
DRIVE WASHER REMOVED

ALL DIMENSIONS ARE IN INCHES

HA() 05 SET AT
AL JERG

IDENTIFCATIN READH

7 RSSEMBLIES MOUNTFD FAOM TERMINAL END

‘Weight 850g (30 0z)
Rotor Inertia 130g cm? (071 0z in®)
Friction Torque 14g cm (0-2 oz in)

TERMINAL
ARRANGEMENT

TRRMINAL FITTED DMLY TO
ONTROL & TORCRE o
TRANSMITTERS

A G-AONF-7 TARPITI MOLES
| o 338 pon

300 —'—‘ L
'l o™ /708 MAX 0T B
J ULL BEPTH Wi}, = o PA
f 0% SPUNE r-—
f L5
JJ' [ STAMLESS STREL
SO0 & SHAFT

FULLDEPTH -
OF THREAD h

FACE OF SHOULUER
= "o SHAIT

THEELD BUNDUT

(Nat 1o Torque
DESCAIPTION PRIMARY
SYNCHROD Drawing & TYPE NATOD MILITARY LENGTH RATED NO LOAD D.C.
FUNCTION Hardware DESIGNATION NUMBER SPECIFICATION (Dim-L) in TERMINALS VOLTS INPUT RESISTANCE
Detail Ref- Military Muirhead 5990-99- EF STAN MIL-5  inches max- Volts Amps Watts Ohms
59-27(2) 20708/ max max nom
. 1A 23CX4b 23M1C1 519-5633 DEF 148/45 e 115 115 0245 2.94  15.5
TRANSMITTERS " 971-7208 = 454~ 3960 (potoR)
1-B 23CX4D 23M1H 014-9832 045 450 115 115  0-245 2.95 155
CONTROL 1-A 23CDX4b 23M3B1 519-5622 DEF 148/47 - 9 78 0284 2.9 18
DIFFERENTIAL . 971-8487 = 47A TSI (sTATOR)
TRANSMITTERS  1-8 23C0X4C 23M3E1 014-9834 047 47c 9 78 0285 29 18
— 1-A 23CTdb 23M281 sto-ge2s _OEMBME 55 9 78  0.0058 0-071 730
TRANSFORMERS i (STATOR)
1-8 23CT4C 23M2E1 014-9833 046 46C 9 78  0-0057 0-071 730
— 1-A 237TXdb 23M9C1 519-5634 DEF 148/44 _— 15 115 0-719 6:5 2.8
TRANSMITTERS .5 **23mac3 3.160 (ROTOR) 15 115 0-800 45 3.4
TORQUE $15253
DIFFERENTIAL  1-A + 23M581 972-6681 - - a0 Gl 9 78 0950 52 43
TRANSMITTER
TORQUE 1-A . 23TRdb 23M4D1 519-5624 DEF 148/50 3.160 R A2 15 115 0719 65 2.8
RECEIVERS 1-B 23TRX4A 23M4F2 014-9838 050 50¢ (ROTOR) 15 {15 0720 46 2.8
DESCRIPTION PRIMARY
SYNCHRO Drawing & TYPE NATO MILITARY LENGTH RATED NO LDAD D.C.
FUNCTION Hardware DESIGNATION NUMBER SPECIFICATION (Dim-L) in TERMINALS VOLTS INPUT RESISTANCE
Detail Ret - Military Muirhead 5990-99- DEF STAN MIL-5 inches max Volts Amps ‘Wals Ohms
59-27(2) 20708/ max max nom
— 1-A 23CX6¢ 23M1C2 519-5632 DEF 148/52 S~ 115 115 0.080 1.60 195
TRANSMITTERS @ 972-6659 = 524 | 3160 (novoR)
1-B 23CX6D 23M1H2 014-0837 052 52¢ 15 115 0-080 1.74 184
CONTROL 1-A 23CDX6b 23M3B2 519-5623 DEF 148/54 S 9 78  0-090 1-60 255
DIFFERENTIAL 5 972-6669 = s4A SN ot
TRANSMITTERS  1-B 23CDX6C 23M3E2 014-9839 054 54C 9 78 0-09 1.82 255
N 1-A 23CT6¢ 23M282 519-5625 O s s 9 78 0-0185 0-45 1740
TRANSFORMERS. 4 g * 23CT6D 23M2E2 014-9838 053 53C (STATOR) 9 78  0-0185 0-50 1740
TORQUE R1 A2
manswiiin S 23TX6b 23M9C2 972-6674 DEF14g/51 S1A 3160 (o fd 15 115 023 60 74
TORQUE 515253
DIFFERENTIAL  1-A 23TDX6b  25MSB2 972-6682 = 55A 3410 .o 0 78 020 50 113
TRANSMITTER ( )
TORQUE 1-A 23TRX6a 23M4C1 519-5629 DEF 148/56 - 15 115 023 60 74
RECEIVER " 972-6684 - 56A 3-160 (ROTOR)
TRANSMITTERS  1-B 23TRX6B 23M4F1 014-9841 056 56C 15 115 02 56 74

© 2010 BY AMETEK, INC.
ALL RIGHTS RESERVED



Size 23 Synchros

STANDARD HARDWARE * Denotes that the Synchro is
ITEM MALL on the British Qualified products
SUPf'ﬂgg WITHY list to specification DEF STAN
59-27 (PART 2). It is also
EACH INSTRUMENT certified as conforming to NATO
Item Type No- Detail Electronics Parts
Recommendations for
Shaft Nut F500/53 | A-B Standardisation of Synchros
(N.E.P.R. No. 22) which refers to
Drive Washer | F500/32A | A USA Specification
(Aluminium) MIL-S-20708C. It is preferred for
defence applications.
Drive Washer F500/328 | B Qualification is subject to
(Brass) renewal every four years.
t The voltage gradient for Control
Terminal Lug F3090 A-B Transformers is 1 volt/degree.
** Basically designed to the
requirements of MIL-S-20708A.
+ Basically designed to the
requirements of MIL-S-20708A and
DEF 148.
SECONDARY PERFORMANCE
MINIMUM
NO LOAD D.C. mV TORQUE MAXIMUM PULL-OUT  SYNCH-
TERMINALS  OUTPUT  RESISTANCE NOMINAL IMPEDANCE ohms ERRORA mins RESIDUAL GRADIENT CONTINUOUS  TORQUE RONISING
Volts Phase Ohms  Zro s ss Stator Rotor Receiver Fund  Total Fund degree Torque displace- gem  TIME secs
lead  nom gem ozin  gem  mentdeg 30° -178°
sispss 90 18 118 314530 31436 15+j263 15:7+17-7 8 40 60
(STATOR) o 1.8 11.8  31+j530 31436  15+263  15:7+17-7 6 32 48
ptpops O 3 019 264310 27+j30  24+j280 24.7+27.2 17 40 75
ROTOR) gy 3 19 264310 27430 244280  24-7+j27-2 T 7 30 60
Rl 573 2 30 750+j8570 660+{812 1230+{14300 1100+j1360 6 30 60
(ROTOR) 57.3 2 330 750+j8750 660+j812 1230+/14300 110041360 6 20 45
sieosy 90 1 87 144225  B-7+11  8:5+4110  4-2+5-3 6 - — 18 0:25 290 16 1380
(STATOR) g5 1 3.0 184257  8-B+{12 10+126  4-3+5-8 6 75 100 173 0-24 275 16 1300
R1 R2 R3 . . ! :
ROTOR) % 2 60 104120 8-2411:7 7-8+{107 7-3+j10:6 B8 8 1015
§15283 90 1 3.7 144225 B-7+/11  8-5+110  4:2+/5:3 6 45 it — 18 025 200 16 1380 1 2
(STATOR) 90 1 3.7 144225 8-7+{11  8-5+110  4-2+j5-3 B 45 30 150 18 0-25 275 16 1380 1 2
SECONDARY PERFORMANCE
MINIMUM
NOLOAD  D.C. my TOROUE MAXIMUM  PULL-OUT  SYNCH-
TERMINALS  OUTPUT  RESISTANCE NOMINAL IMPEDANCE ohms ERROA mins GRADIENT CONTINUOUS  TORQUE RONISING
Volts Phase Ohms Iro Irs Iso Iss Stator Rolor Receiver Fund Total Fund degree Torque displace- gem  TIME secs
lead nom gem ozin  gem  mentdeg 30° -175°
s1g253 %0 6 276 242+{1650 462+j150 211+/954  319+j62 8 40 75
(STATOR) g5 § 221  242+{1650 462+{150 211+j954  319+j62 6 30 60
alpapy 90 11 815 453+j147  214+/947 g 65 80
(ROTOR). 99, 41 ‘@15 4534147 214+/947 8 8 o 65
aiRz 573 14 800 883+j3080 1500+512 1380+j4790 2370+791 6 40 60
(ROTOR)  57.3 14 800  883+j3080 1500+/512 1380+4790 2370+[791 6 30 &5
S152 83 . : .
(STATOR) % 7 103 964738 210463  78+j445 106+j24 8 8:6 0-12 475 44 700
R1 R2 R3 ) ) . )
(ROTOR) % 11 129 1054500  181+j62  85+415 152+{54 6 6 2-2 0-03
sisog3 90 7 103 96+/738 210463  78+j445 106+j24 8 45 8-6 012 475 44 700 1 2
(STATOR) g9 5 108 924980  218+66 82+480 108425 8 45 60 160 B-6 0-12 475 44 700 1 2

© 2010 BY AMETEK, INC.
ALL RIGHTS RESERVED




Size 08 Brushless ""'

STANDARD HARDWARE ALL DIMENSIONS ARE IN INCHES
SUPPLIED WITH DRAWING No. 1 S0 sesarsts T
EACH INSTRUMENT WS e e it | Bt A e
s ANE N UNE THE SYNCHAO 15 SET 41
RETAINER APPRONIMATE ELICTRICAL ZFRO
g % L .1'
ltem Type No. %5 //‘ 01:{_1—}: \
Clamp F500/33 % | g ‘
mm b 4 ol s
Shaft Nut F500/37 J_“ —Hll
Drive Washer | F500/38A ™ H - P
(Aluminium) J Hr
26V 400Hz : e iy
| o THAEAD _'_'T‘"'r_ SO ST
| ! :«aur_us monout | elte- 1 :;:Ill{‘i:fv‘nls-f :
. sagee iy || TR e iR 00
__.I_ il “::,,J_. nr.. L. o 1 :.DI:I:Q ROOT DA
FUAL DEFTH o 180
OF SPUINE .- MAX
STAMLESS STEEL BODY & SHAFT
AMBIENT R LEADS W1-SEDWHITE
TEMPERATURE RANGE: e Wt (1.70)
., p riction Torque: 2-9.g cm (004 oz in)
-55'Cto+125°C Rotor Inertia: 1-0 g cm? (0-0055 oz in’)
PRIMARY SECONDARY PERFORMANCE
TYPE NO LOAD D.C. NO LOAD D.C. NOMINAL
DESIGNATION INPUT RESISTANCE DUTPUT  RESISTANCE IMPEDANCE Ohms mV
SYNCHRO Muirhead TERMINALS RATED  Voits Amps Watlls Ohms TERMINALS Valts Phase Ohms Zra Irs Zso0 255 ERROR  RESIDUAL
FUNCTION VOLTS max max MNom. lead nom. mins Fund  Total
CONTROL 08

R1 R2 5 r : 515283 4 1 1 4 9241 1
TRANSMITTER M71A1 (ROTOR) 6 26 012 2.2 80 (STRTOR) -8 28 60 B0+j215  220+j215 80+{80 2413 0 20 30

CONTROL m72a1 S1S283 448 10.2 0.027 0-053 62 RIR2 995 17 500 110041640 1300+{470 75+j400 14 30 40
mansrormer M7 2AT oriton) . (ROTOR) : l /

size 08 tandem synchros

STANDAHD Hmwm ALL DIMENSIONS ARE IN INCHES
SUPPLIED WITH Lot .02 wa —cad
EACH INSTRUMENT i il
Type Mo, |
— .

400 Hz =

AMBIENT —
TEMPERATURE fuction Torque: 19 o (0004 01101
RANGE -55°C to 125°C Rotor Inertia: 1 g cm? (0-0055 0z in%)

PRIMARY SECONDARY PERFORMANCE
TYPE NO LOAD D.C. NO LOAD D.C. NOMINAL

DESIGNATION INPUT RESISTANCE OUTPUT  RESISTANCE IMPEDANCE Ohms mv
SYNCHROD Muirhead TERMINALS RATED  Volts Amps Watts. Dhms TERMINALS  Voits Phase Ohms I I Iso Iss ERROA RESIDUAL
FUNCTION VOLTS max max Nom. lead  nom. ming  Fund  Total
CONTROL : : : i
TRANSFORMER 0BM27H1 (STATOR) 11-8 10-2 0-032 0-070 &0 (ROTOR) 22:5 6-5 260 410+j2040 470+180 60+j370 90+j30 15 40 40
R BM2MV satom) 45 15 0.053 073 277 | (ROTOR) 54 122 1304130  180+/80 2804200 370+[120 15°

* 0r 14,% of electrical angle. whichever is greater. Measured over limited angular range of + 60°
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Size 18 Synchros
Indicating Receiver

STANDARD HARDWARE ALL DIMENSIONS ARE IN INCHES
ITEMS NORMALLY
SUPPLIED WITH b o
EACH INSTRUMENT m——
3 Clamp Assemblies | F500/1 | [ (2.
115V e
60Hz & 400 Hz
52 %
TERMINAL
AMBIENT ARRANGEMENT
TEMPERATURE
HANGE . Weight 370g (13 02)
-55 C to +85° C Rotor Inertia 2-7g cm” (015 oz in?)
PRIMARY ELECTRICAL DATA SECONDARY ELECTRICAL DATA
TYPE NATO D.C. RESISTANCE  STATOR D.C. RESISTANCE FOLLOWING
DESIGNATION NUMBER  FREQUENCY VOLTAGE CURRENT IMPEDANCE Ohms VOLTAGE CURRENT POWER IMPEDANCE Ohms ACCURACY
Muirhead Military 5990-99 Hz TERMINALS  Volts Amps Ohms Nom Volts Amps Watts Dhms Nom Degrees
18R16X 18M23A2 3727453 60 ;&ngl 115 0-03 300043800 2500 90 003 3:0  3300+3000 2900  4(spread)
R1 R2 : o
18M23A1  523-3887 400 (ROTOR) ms 0-03  1500+j3800 410 90 0-03 2.0 2200+13000 2175 4 (spread)
SPECIAL NOTE

These units are low torque receivers for use with size 18 or 23
control transmitters (see pages 10-13). They are designed for pointer
indication only and impose little reaction on the transmitter so that, if
a number of receivers are operated from one transmitler and one is
restrained. the accuracy of the others is not impaired.
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Conversion Table

Conversion Table

Parameter Metric Multiply by Imperial Divide by Metric
Unit to convert to Unit to convert Unit

Length

mm 0.03937 Inches 25.40 mm
Weight

d 0.035274 0z 28.3495 a
Temperature

°C (°Cx9+5)+32 °F (°F-32x5)+9 °C
Speed

rad/s 9.54930 rpm 0.10472 rad/s
Force

N 3.59572 0z 0.2781 N
Torque

Nm 0.73731 Ibft 1.355628 Nm

Nm 141.5636 ozin 0.00706 Nm

acm 0.01388 ozin 72.0461 acm
Torque Sensitivity

Nm/A 0.73731 Ibft/A 1.35628 Nm

Nm/A 141.5636 ozin/A 0.00706 Nm

gcm/A 0.01388 ozin/A 72.0461 acm/A
Motor Constant

Nm/AW 0.73731 Ibft/W 1.35628 Nm/AW
Damping Factor

Nm/rad/s 0.73731 Ibft/rad/s 1.35628 Nm/rad/s
Voltage Sensitivity

V/rad/s 1 V/rad/s 1 V/rad/s
Rotor Inertia

kgm2 23.7303 Ibft2 0.04214 Kgm2
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Contacts

Contacts

Aerospace & Defence Applications

Muirhead Aerospace

33 Oakfield Road, Penge,

London SE20 8EW - UK

Tel :+44 (0) 20 8659 9090

Fax : +44 (0) 20 8659 9906

Email : muirheadaerospace.sales@ametek.co.uk

Industrial Applications

Muirhead Aerospace

East Portway, Andover,

Hampshire SP10 3LU - UK

Tel :+44 (0) 126 434 9600

Fax: +44 (0) 126 433 6444

Email : muirheadaerospace.sales@ametek.co.uk

Aerospace & Defence Representatives

France and Belgium
Hi-Tech Detection Systems
Parc d'activité du moulin de Massy,

3, rue du saule Trapu - BP 246
91 882 Massy Cedex - France

Tel :+33 (0) 1 64 86 27 89
Fax : +33 (0) 1 69 07 69 54
Email : farice.moudarres@htds.fr

Germany

Ametek Aerospace & Defence
Wendelsteinstr. 9,

Forstern D-85659 — Germany

Tel :+49 (0) 81 24 52 79 17
Fax : +49 (0) 8124 5279 18
Email : claudia.atzenbeck@ametek.com

Spain

DONALBA Electronica SLU

Tel: +34 655 99 55 50

Fax: +34 91 810 72 64

E-mail: jesus.garcia-manes@donalba.com

Canada

CST-Arwin

1420 Bayle Street, Unit 3A, Pickering,
Ontario L1W 3R4 Canada

Tel :+1 514 332 5115 x 722

Email : rforbes@cstarwin.com

USA (North East)

JB Harry & Asssociates

Ross Commons, 4466 Darrow Road,
Suite 14, Stow, Ohio 44224, USA
Tel :+ 1 33 06 86 90 38

Email : dharry@jbharry.com

India Australia & New Zealand
Links (United Avionics Private Limited)
Tel: +91 80 2522 32 75

Fax: +91 80 25 22 32 79

Email: ananth@unitedaviation.co.in

Tel :+61 7 55 22 43 37
Fax: +617 552247 79

Victory Aerospace & Military Spares Pty

Italy

Connex Italiana

20158 Milano, P.le Lugano, 9
Italy

Tel :+39 02 39 32 11 47
Fax : +39 02 64 64 195
Email : marco.infrano@connex-italiana.com

USA (South West)

JHG Industries

2192 Martin Street, Suite 210,

Irvine, California 92612, USA

Tel :+1 94 94 76 77 58

Email : wadeewing@jhgindustries.com

Email : tony.mokomoko@yvictoryaerospace.com.au

www.muirheadaerospace.com
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