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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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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

g 0.035274 oz 28.3495 g
Temperature 

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

rad/s 9.54930 rpm 0.10472 rad/s
Force 

N 3.59572 oz 0.2781 N 
Torque 

Nm 0.73731 lbft 1.355628 Nm 
Nm 141.5636 ozin 0.00706 Nm 
gcm 0.01388 ozin 72.0461 gcm

Torque Sensitivity
Nm/A 0.73731 lbft/A 1.35628 Nm 
Nm/A 141.5636 ozin/A 0.00706 Nm 
gcm/A 0.01388 ozin/A 72.0461 gcm/A 

Motor Constant 
Nm/√W 0.73731 lbft/√W 1.35628 Nm/√W 

Damping Factor
Nm/rad/s 0.73731 lbft/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 lbft2 0.04214 Kgm2
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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

Germany

 

France and Belgium

 

Italy
Ametek Aerospace & Defence Hi-Tech Detection Systems Connex Italiana
Wendelsteinstr. 9, Parc

 

d'activité

 

du moulin

 

de Massy, 20158 Milano, P.le

 

Lugano, 9
Forstern

 

D-85659 –

 

Germany

 

3, rue du saule

 

Trapu

 

-

 

BP 246

 

Italy
91 882 Massy Cedex

 

-

 

France
Tel :+49 (0) 81 24 52 79 17

 

Tel :+33 (0) 1 64 86 27 89

 

Tel :+39 02 39 32 11 47
Fax : +49 (0) 81 24 52 79 18

 

Fax : +33 (0) 1 69 07 69 54 Fax : +39 02 64 64

 

195 
Email : claudia.atzenbeck@ametek.com

 

Email : farice.moudarres@htds.fr

 

Email : marco.infrano@connex-italiana.com

Spain
DONALBA Electrónica

 

SLU
Tel: +34 655 99 55 50
Fax: +34 91 810 72 64
E-mail: jesus.garcia-manes@donalba.com

Canada

 

USA (North East)

 

USA (South West)
CST-Arwin JB Harry & Asssociates JHG Industries
1420 Bayle Street, Unit 3A, Pickering, Ross Commons, 4466 Darrow Road, 2192 Martin Street, Suite 210, 
Ontario L1W 3R4 Canada Suite 14, Stow, Ohio 44224, USA

 

Irvine, California 92612, USA 
Tel :+1 514 332 5115 x 722 Tel :+ 1 33 06 86 90 38 Tel :+1 94 94

 

76 77 58
Email : rforbes@cstarwin.com

 

Email : dharry@jbharry.com

 

Email : wadeewing@jhgindustries.com

India

 

Australia & New Zealand
Links (United Avionics Private Limited)

 

Victory Aerospace & Military Spares Pty
Tel: +91 80 25 22 32 75

 

Tel :+61 7 55 22 43 37
Fax: +91 80 25 22 32 79

 

Fax: +61 7 55 22 47 79
Email: ananth@unitedaviation.co.in

 

Email : tony.mokomoko@victoryaerospace.com.au

www.muirheadaerospace.com
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