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Abstract—The paper is referring to moving coil motor with 

shorted turn, alimented in a.c. In this paper it is studied the 

transitory regime of this type of motors, by presenting the 

contributions of the authors related to the conceiving of a stand 

for experimental tests and those related to the identification of 

mathematical model, parameters and theirs coefficients. These 

motors were recorded with a high-speed camera (HSC). 

Finally, there are presented the conclusions of the authors as a 

result on experimental study related to improvement behavior 

of the motor in transitory regime. 

 
Index Terms—moving coil motor with shorted turn, 

transitory regime, high-speed cameras (HSC) 

I. INTRODUCTION ABOUT HIGH-SPEED DIGITAL 

CAMERAS (HSC) 

Fastec designs and manufactures high-speed cameras that 

deliver powerful performance at popular prices [1, 5, 6]. The 

TroubleShooter, SportsCam and Ranger high-speed digital 

video cameras are ideally suited for factory manufacturing 

and maintenance operations, academic and industrial 

researchers, military test and instrumentation and sports 

trainers who need to see, measure and understand          

high-speed processes and events. 

 

Fig. 1  The TroubleShooter high-speed camera 

High-speed digital cameras today are generally thought of 

as expensive, cumbersome and difficult to operate. Now, 

Fastec offers cameras with outstanding image quality at 

frame rates up to 16,000 per second in compact, point-and-

shoot packages. Priced to fit demanding budgets, Fastec 

high-speed cameras save time and money on the production 

line and simplifies slow-motion research right out of the 

box. 

Fastec high-speed cameras help manufacturers improve 

operational efficiency by reducing downtime and waste. 

University researchers are able to quickly and easily analyze 

human and animal movement, while coaches can accurately 

evaluate the mechanics of athlete performance, eliminating 

guesswork in the laboratory and on the field. 

MiDAS software is the worldwide standard for 

controlling, synchronizing, and automating digital high-

speed and industrial video cameras. With thousands of 

installations worldwide, MiDAS software is used by 

researchers, production line engineers, scientists, doctors, 

and military range operators to convert their video cameras 

into easy-to-use motion capture systems. [4,7]. 

 

Fig. 2   MiDAS Express Software 

MiDAS 4.0 is the premier software for event-capture 

camera control, synchronization with data sources, and 

automated industrial monitoring. Through its comprehensive 

interface, MiDAS enables you to control every aspect of 

acquisition and playback, from triggering to saving. 

MiDAS 4.0 builds on the legacy of previous MiDAS 

versions - the highest accuracy, real-time synchronization of 

high-speed video and data acquisition. Using our proprietary 

Waveform per Frame™ technology, MiDAS 4.0 is 

unsurpassed in accuracy and reliability. 

MiDAS 4.0 now includes intelligent triggering, 

autonomous recording, synchronized video/data collection, 

large file organization tools, and much more. And MiDAS 

The Experimental Study Concerning the 

Transitory Regime of a Moving Coil Motor  

with Shorted Turn 

Daniel Ştefan GEORGESCU 

"Stefan cel Mare" University of Suceava 

str.Universitatii nr.13, RO-720229 Suceava 

dangrig@eed.usv.ro 



 
 

112 

4.0 is now more affordable. Advanced features such as 

distance and velocity measurement calipers, auto-tracking, 

and video triggering are now included in our standard 

package. 

II. EXPERIMENTAL STANDS 

For experimental determination it was used two moving 

coil motors, one of them [3], presented in the fig. 3. 
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Fig. 3   Electric motor with mobile coil with sliding height 

a) scheme of the principle; b) electrical scheme 

1 - magnetic core; 2 - fixed coil; 3 – shorted turn; 4 - slide;  

5 - axis of guide; 6 - stop 

The experimental stand is presented in Fig. 4. 

 

Fig. 4   Experimental stand for testing electric motors  

with mobile coil having shorted turn - variant 1 

The motor has settled on the column a fixed coil which 

deals just half from the height of the column and which 

operates by means of the electrodynamics forces about of a 

shorted turn, materialized from several boulder stones, 

mount butt, existing the possibility of intake or take-out 

these boulder stones, what modifies the height of mobile 

coil and therefore, the eccentricity among the fixed coil and 

the mobile coil too. The moving coil motor was supplied in 

alternative current, primary coil having 500 wires and 

secondary coil having 15 wires (the most rapid variant). 

Second motors is the moving coil motor [2], presented in 

the Fig. 5, who has limited race and commanded sliding 

frequency.  
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Fig. 5  Electric motor with mobile coil 

a) longitudinal section; b) electrical scheme of the principle: 

1 - magnetic core; 2 - fixed coil; 3 – shorted turn; 4 - stop;   

5 - axis of guide; 6 – slide 

The experimental stand is presented in Fig. 6. 

 

Fig. 6  Experimental stands for testing electric motors  

with mobile coil having shorted turn - variant 2 

This is constituted in principle from a magnetic single-

phase core 1 achieved from electrotechnical metal sheet on 

which is placed a fixed winding-up 2. Concentric with it is 

settled a shorted turn 3, build from a single whorl and 

obtained through fount. The mobile coil is displaced 

between two stops 4, on an axis of guide 5, on which glide a 

slide 6 who make common part with the bobbin and with the 

operated element. 

III. PRELIMINARY EXPERIMENTAL DATA 

These two moving coil motors were recorded with a high-

speed camera (HSC). 

In Table I are presented the preliminary experimental data 

from linear actuator, variant 1. 

 
TABLE I. PRELIMINARY EXPERIMENTAL DATA 

t [s] 0,002 0,004 0,006 0,008 0,01 0,012 

X [cm] 0,002 0,1 0,18 0,28 0,45 0,7 

t [s] 0,014 0,016 0,018 0,02 0,022 0,024 

X [cm] 0,95 1,2 1,5 1,8 2,3 2,8 

 
As it seen in Fig. 7, the indicial function of this moving 

coil motor with shorted turn is II order. 



3
rd

 International Symposium on Electrical Engineering and Energy Converters                September 24-25, 2009, Suceava 
 

113 

Shortcircuit 15 wires

0 0,020,10,180,28
0,45

0,7
0,95

1,2
1,5

1,8

2,3

2,82,92,9

0

0,5

1

1,5

2

2,5

3

3,5

0 0,005 0,01 0,015 0,02 0,025 0,03

Time [s]

D
is

ta
n

c
e

 [
c

m
]

 

 Fig. 7  The indicial function of a electric moving coil motor 

with shorted turn 

Finally, the mathematical equation of this moving coil 

motor with shorted turn is: 

( ) ( )
2

4

2
7,86 10 0,13 8,96 0,02

m

d x dx
x t x t

dtdt

−
⋅ + + = −    (1) 

Mathematically, this moving coil motor with shorted turn, 

presented in this paper, may be studied as a static object II 

order, with delay time. Mathematical model of motor is a 

differential equation II order with pure delay time 

0,02τ = s.  

It may be calculate amplification coefficient of the object: 

0
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In Table II are presented the preliminary experimental 

data of a moving coil electric motor with shorted turn – 

variant 2, realized with a constant current, I = 1 A, and with 

a variable alternative applied tension, form 3V to 10V. 
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Fig. 8  Transitorily regime of a moving coil motor with 

shorted turn – variant 2 

 
TABLE II. PRELIMINARY EXPERIMENTAL DATA 

Voltage  

[V] Time [s]  0.4 0.8 1.2 1.6 2 2.4 

3 

Distance 

[mm] 

0.4 0.8 1.2 1.6 2 2.3 

4 1 1.9 2.8 3.6 3.6  

5 0.7 1.2 1.8 2.4 3 3.5 

6 0.7 1.5 2.2 3.1 3.6  

7 1.1 2 3 3.6   

8 1.1 2.4 3.5 3.6   

9 1.2 2.6 3.6    

10 1.8 3.3 3.6    

Voltage [V] Time [s]  2.8 3.2 3.6 4 4.4 4.8 

3 

Distance 

[mm] 

2.5 2.7 2.9 3 3.2 3.4 

4       

5 3.6      

6       

7       

8       

9       

10       

 
As it seen in Fig. 8, the high speed of moving coil motor 

with shorted turn is obtained when it’s increased the applied 

tension. 

IV. CONCLUSION 

The TroubleShooter High-Speed Digital Cameras (HSC) 

for Factory or Field Troubleshooting offers outstanding 

image quality in a compact, point-and-shoot package. Priced 

to fit demanding budgets, the TroubleShooter high-speed 

camera saves time and money on the production line and 

simplifies slow-motion research right out of the box.  

TroubleShooter helps manufacturers improve operational 

efficiency by reducing downtime and waste while university 

researchers are able to quickly and easily analyze human 

and animal movement. 

The moving coil motors is not only far more adaptable 

and insensitive to thermal issues, it is much faster and more 

reliable than a stepper motor. The motor’s positioning is 

dynamic and is based on feedback from examining the 

actual position of the tracks. This closed-loop feedback 

system is also sometimes called a servo motor or servo 

positioning system and is commonly used in thousands of 

different applications where precise positioning is important. 

Mathematical model of moving coil motors with shorted 

turn, presented in this paper, may be studied as a static 

object II ordain, with delay time and the high speed of 

actuator is obtained when it’s increased the applied tension. 
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