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INTRODUCTION 

Mr. Chairman,  Distinguished Guests, Fellow Members of the Electrical Engineering 

Division of the Hong Kong Institution of Engineers., Ladies and Gentlemen: 

It has been some years since I attended a similar meeting in this room. 

It has been many more years since I spoke at a meeting in this room. 

When I was invited by our chairman, Mr. Tai, to be the speaker at our A.G.M. today, I 

felt a little bit uneasy as I am not really as up-to-date in the latest development and 

progress of our endeared profession as many of you are. 

In order that I shall not make a fool of myself,  I have chosen to speak to you on a 

historical subject of which I have personal knowledge. 

 

Ladies and gentlemen: 

As you may know,the Hong Kong Institution of Engineers and its Electrical Engineering 

Division in particular were  for a number of years  very much a part of my professional 

life.On my return to the Institution  today, I feel somewhat emotional as I am reminded of 

the days when I made my humble contributions to the birth and the growth of the  

Electrical Engineering Division of the Institution. 

I am very glad to see that at the age of 25 , the Electrical Engineering Division is now in  

excellent shape thanks to the devotion and efforts made by members of the successive 

committees and  members of the Division during the last 25 years.In particular, I have  

noticed that in last year’s annual report , there have been 14 technical talks 12                                   

technical visits including one to overseas and one to mainland China. Mr. Chairman,  

please accept my heartiest congratulations upon a job very well done. 

 

Ladies and gentlemen: 

You may wonder, with full justification, why and how I am standing here and speaking to  

 you tonight in view of the fact that I have not been playing an active role in theDivision 

 for some time.Well, it all began at a dinner of past chairmen of the Division six months 

ago.On that occasion, our chairman, Mr. Tai,announced that a publication of the Division 

was under preparation and he called for contributions  to go into the publication.For my 

sin to have responded to his call by submitting an article in support of the publication, Mr. 

Tai followed the matter up by requesting me to speak to the Division at to-day’s meeting.  

   .  

Ladies and gentlemen: 

Here I am standing in front of you, hopefully, not to make  a fool of myself.   

   

FROM  DISCOVERIES  TO  INVENTIONS 

When I went to England as a teen-ager to study and to receive practical training  more 

than half a century ago,I came across the  proverb which says that: 
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                        THERE  IS  NOTHING   NEW  UNDER  THE  SUN 

 

Actually the proverb is probably only valid for  the period of history from 

 the beginning of the existence of the human race many thousands of years ago  to the end 

of the Middle Ages in Europe and it refers to the discoveries which mankind had  made  

up to that time. By then,everything on earth that could be discovered had already been 

discovered and the above proverb was written to proclaim that no more new things could  

be found on earth.  The period of discoveries was followed by a period of 

inventions,possibly, beginning with the four major inventions of China, namely:  

 

                          PRINTING, PAPER, DYNAMITE  AND THE COMPASS 

 

The Europeans were so inspired by the Chinese inventions when they first visited China  

that  when their industrial revolution came in the 18
th

 and the 19
th

 centuries , they 

followed our foot-steps by producing many more inventions,  the majority of which were 

science-orientated.The inventions at the time included a variety of electro-mechanical 

machinery and devices. Inventions continued to prevail into  a good part of the 20
th

. 

century.   To-day I shall be talking about inventions and in particular about some of my 

own inventions  which have been registered as British Patents more than twenty years 

ago. By the way, I am not worried about publicizing the patents since all their copyrights , 

which lasted for only 15 years,have already expired. 

 

Ladies and gentlemen,  

Fig. 1 shows:     

                     THE WORLD’S  FIRST COMMERCIAL MAGNETICALLY- 

                           LEVITATED TRAIN OPERATING  IN  SHANGHAI   

I think some of you must have seen it if not have also travelled on it  as it is  the airport 

express  train between the Potung Airport  and its city air terminal . As you probably 

know, Germany manufactured the train which is the first and only such train put into 

commercial use in the world. Prior to this first train commercially-exploited by Germany, 

Japan manufactured a prototype train based on the same principle of magnetic levitation 

but the Japanese project was halted at the prototype stage because the train is considered  

to be uneconomical to run. Prior to the Japanese prototype train, believe it or not, I had 

invented the experimental magnetically-levitated train in Hong Kong. To justify my  

claim, the photo in Fig. 2 shows: 

    

 THE  MODEL TRAIN DRIVEN BY A LINEAR  MOTOR & SUPPORTTED BY  

    MAGNETIC  LEVITATION MADE IN DEPT. OF  ELECTRICAL  ENGINEERING           

           OF  THE UNIVERSITY OF HONG KONG  IN 1975           

I shall now explain briefly the principle of operation of the magnetically-levitated train. 

The train is lifted above the ground by the opposing magnetic forces between the steel 

rail and magnetic poles on the train.The related British Patent No. 1518520 was issued on 

my invention in 1978.The train was propelled by the reaction between the linearly-

moving magnetic field produced by the winding in the train and a short-circuited winding 

in the track. While the principle of lifting the weight of the train by a magnetic force is  
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sound, it is an uneconomical proposition since the additional cost of the magnetic force 

which is produced by a very large electric current  is higher than the reduced cost for 

overcoming the mechanical friction of a train running on the rail. 

There are  pros and cons of the magnetically-levitated train propelled by the linearly-

moving magnetic field. I described the principles of operation of such a train in a couple 

of  international conferences. One of such papers, shown in Fig. 3, was my joint  paper 

with  Mr.B.K.Mak,who is currently a senior executive in the Hong Kong Electric Co. Ltd. 

The paper which was presented at a conference in Australia was  entitled: 

      

 AN  INVESTIGATION  ON A MODEL A.C. LINEAR TRACTION  MOTOR  

  

Fig. 4 shows the general principle of operation of a magnetically-levitated train in greater 

details.  The upper and lower parts of the diagram represent the train and the track 

respectively. The electric current in the polyphase winding on the train provides a 

linearly-moving magnetic field while the short-circuited winding on the track produces a 

magnetic field which lifts the train above the track and another magnetic field which 

reacts with the magnetic field on the train to propel the train forward. 

One way to construct a model magnetically-levitated train is to have ferro-magnetic cores 

for both the train and the track. A 3-phase winding in the train is energized and the train 

will be lifted up and be propelled forward along and above the track.On the model train 

designed and built in the University of Hong Kong, the windings in the track and the train 

are reversed for ease of supplying electrical power to the stationary primary winding. The 

track is in the form of a laminated core with a 3-phase winding while the train carries an 

aluminium plate which serves as the shorted secondary winding of an induction 

motor.Actually, the core in the train can be made of solid steel since the slip frequency of 

the a.c. magnetic field on the train is very low. The power loss due to the eddy current in 

the solid steel core is negligible when the model train is running at its cruising speed. 

 

MEASUREMENT OF MOTOR TORQUE 

One of the principles of applied mathematics which has made a very deep impression on 

me  states that :  

 

                    ACTION  AND  REACTION  ARE  EQUAL  AND  OPPOSITE 

and it has led to my invention of several instruments for measuring the torque of rotating 

machines such as motors.A motor normally consists of a rotating part,commonly referred 

to as the rotor, and a stationary part,commonly referred to as the stator. The torque of a 

motor in motion is a dynamic torque and to measure a dynamic torque implies that the 

measurement has to be made on the rotating part of the motor, namely the rotor. However, 

basing on the principle of “action and reaction are equal and opposite” the stator of a 

motor is also subjected to a torque of the same magnitude but in the opposite direction. 

When the rotor of a  motor rotaytes , the stator of the motor is prevented from rotating (in 

the opposite direction to that of the rotor) by being held steady onto  a bedplate. Unlike 

the dynamic rotor torque, the stator torque is a static torque which can be measured much 

more conveniently. 
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Fig. 5 shows a motor which rests on two pedestral bearings instead of being secured on a 

bedplate. When the motor shaft rotates, the motor frame (which accommodates its stator) 

is held steady by a strain gauge. The static force on the strain gauge can then be measured 

of the dynamic torque of the motor.Fig. 6 shows a motor which is vertically secured on to 

a turn-table. When the motor rotates,the turn-table is held stationary by a strain guage. 

Similarly, the static force on the strain gauge is proportional to the dynamic torque of the 

motor.All the above motor torque related inventions have been registered as British 

Patents a list of which is given in the Reference Section of the paper.  

 

MEASUREMENT  OF  OUTPUT  POWER  OF A CEILING  FAN 

Before the coming of age of air-conditioners, electric fans were for many years the most 

widely-used cooling devices in the world. In public areas and commercial premises, 

many electric fans are mounted under the ceiling and they are known as ceiling fans.For 

several years in the 1980’s Hong Kong was the No. 1 manufacturer and exporter of 

ceiling fans in the world. Thanks to the invention described below, we were able to match 

the fan (wind) power with the fan motor output power, thus making the ceiling fans made 

in Hong Kong the most efficient and the most economically marketable in the world.This 

was made possible by the ability of our fan manufacturers to measure the output 

power,i.e. the wind power, of their ceiling fans. While we provided a matching motor for 

our fan, our competitors elsewhere provided a “more power than necessary” motor for 

their fan to ensure that their fan was not subjected to an overload. Ceiling fans made in 

Hong Kong were thus lower in cost and therefore more competitive in the world 

market.A brief description of the torque meter for ceiling fans is given below: 

A ceiling fan is usually hung on to the ceiling via a stationary vertical support rod as 

shown in Fig. 7 a.  At any cross-section of the support rod, there is a vertical force which 

supports the weight of the fan. In addition, there is also a turning moment which provides 

the fan motor with its torque..If we cut the rod into two halves and join the two halves   

back  by a ball bearing,  the section of which is shown in Fig.7b.The torque between the 

two halves of the bearing can be measured by a strain gauge mounted in the torque 

measurement device. The reading on the strain gauge multiplied by its radius from the 

centre of the bearing will give the output torque of the ceiling fan. Fig. 7c  shows a 

ceiling fan with the torque-measuring device in a container between the fan and the 

ceiling. Below the container is a wheel which, being in contact with the top of the 

fan,measures the speed of the fan. Hence the output power of the fan motor can also be 

obtained as the product of its torque and speed. 

Contrary to the general belief, an invention can only bring a fortune to the inventor if the 

product can be sold in very large quantities. Clearly this is not the case with a torque 

measuring device for ceiling fans since each fan factory only needs one such instrument 

for measuring the output powers of their ceiling fans. To promote the sale and export of  

ceiling fans in the interest of Hong Kong’s economy, I invited the top management of all 

the ceiling fan manufacturers in Hong Kong to a tea reception one afternoon at the 

Mandarin Hotel where I demonstrated the operation of the torque and power measuring 

device for ceiling fans. In the event, representatives of some thirty fan companies came to  
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the reception. In the course of the following few months, about twenty five fan 

companies undertook to purchase one such device each. As the ceiling fan as a cooling 

device ran out of fashion a few years after the invention, so went its torque and power 

measuring device into the archives of history. As a matter of academic interest, one such 

device was presented to each of the top technologically-oriented universities in China and 

one device was sold to the University of Singapore. 

 

Ladies and Gentlemen: 

Just as ceiling fans ran out of fashion twenty years ago, so did inventions   run out of 

fashion several years ago. Today, inventions are  by and large replaced by innovations 

and we have now a new situation where: 

 

     THERE  IS  ALWAYS  SOMETHING  NEW  EVERYDAY  UNDER  THE  SUN . 

 

Ladies and Gentlemen: 

I  know that some of you expect me to tell you  one or two stories related to my 

inventions. I know too that some of you are in a hurry to get away. Let me conclude my 

talk now and tell you my stories at the end of our dinner party. 
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Inventions, inventions,continued 

 

Ladies and gentlemen, 

 As the magnetically levitated train does not rest on the ground there is no 

mechanical friction on the wheels.There will be saving of running cost on the train. 

However, in order to lift the train up, we require a very strong magnetic field which in 

turn requires a very large electric current resulting in a very large I R power 

consumption.One practical way is to reduce the electrical resistance R of the circuit to 

practically  zero at absolute zero temperature..This will require very powerful 

refrigeration to all the copper wires in the electric circuit. The cost of the powerful 

refrigeration will be so large that it will offset the savings on the reduced frictional loss. 

 At the time of the invention, I thought it was really not very practical for anyone 

like myself in Hong Kong to commercialise and exploit the invention, since Hong Kong 

did not have a base for heavy industry.  I was very glad to see that Japan took an interest 

in the invention and proceeded to make a prototype train. However, Japan did not go 

further beyond this point. The promotion of the use of the magnetically levitated train 

was followed by Germany which produced several such trains. While Germany itself 

dropped the idea of using these trains commercially, China proceeded to purchase one 

and run it as an airport express train for the new Po Tung airport in Shanghai. I 

understand that the results are not up to expectation. The service of the train has been 

suspended.Nevertheless, plans are being made to have another such train running 

between Shanghai and a neighbouring city. 

I wish the authorities in Shanghai good luck and more success in their current endeavour.  

 

Ladies and gentlemen, 

 In the history of inventions, it has been recorded that many inventions were made 

too early, e.g. before the availability of certain material or technique. When the 

appropriate time comes, the invention will find its rightful place in the world. An 

example of this phenomenon is the invention of electricity. Electricity, at the time of its 

invention,was almost useless until the subsequent invention of the incandescent electric 

lamp. Thereafter, electricity became the most widely-used energy on earth.  At this 

point,I would watch the development in utilizing the magnetically levitated train in China 

with great interest and I wish the pioneers to commercialise the magnetically levitated 

train the best of luck. 

 

Ladies and gentlemen, 

 Enough has been said of the magnetically levitated train. I shall now turn to a 

series of inventions on which I again applied the principle of : “Action and Reaction are 

Equal and Opposite “ to measure the power output of motors and to obtain the load 

characteristics of their appliances. 

Let us return to the traditional rotational motor for a moment and take a look at the cross-

section of a 4-pole induction motor stator and rotor  as shown in Fig. 13. 

On the left, we have the normal 4-pole winding in the motor stator producing a rotating 

magnetic field. On the right, we have an additional 4-pole winding in the stator producing 

a repulsive force between the stator and the rotor. Since this repulsive force is uniformly  
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around the airgap of the motor, its net effect on the rotor is zero. 

 

 Applying the principle of : 

Action and Reaction are Equal and Opposite 

 

The rotor experiences a turning moment in the clockwise direction applied to it by the 

stator. Similarly, the stator also experiences a turning moment in the anti-clockwise 

direction applied to it by the rotor. While the rotor is rotated in the clockwise 

direction,the stator is prevented from rotating in the anti-clockwise direction as it is held 

steady by some fixture on the motor bedframe. The motor  bedframe is therefore exerting 

a clockwise moment to the stator to stop it from rotating. The output torque of the motor 

can therefore be obtained if we can measure the torque by which the motor frame is 

subjected to.  

 

Torque Measurement 

 

One way to measure the output torque of the motor under consideration is to rest its shaft 

on two bearings in both sides of the motor as shown in Fig. 14.The motor is free to swing 

on the two bearings. The stator of the motor is tied to a spring balance or strain gauge to 

prevent it from rotating with the rotor. When the motor is switched on, the rotor of the 

motor will rotate as the stator exerts a turning moment to the rotor. The stator on its part 

will receive an equal turning moment in the opposite direction to the direction of rotation 

of the rotor.The output torque of the motor, which is the torque exerted to the rotor by the 

stator, can thus be taken as the product of the force measured in the strain gauge and the 

radius if the force from the axis of rotation of the motor. 

 

Vertically-Mounted Motor 

 

The above method of measuring the torque of a motor requires a motor with a shaft 

extension on both ends and two heavy-duty pedestral bearings which can support the 

weight of the whole motor. A more convenient way to measure the output torque of a 

motor is to place the motor vertically on a turn-table as shown in the diagram in Fig. 15.  

The motor is secured on to the turn table which is held steady by a strain gauge.A 

flywheel is mounted on to the shaft of the motor. On starting, the acceleration torque of 

the flywheel together with the motor will serve as  the load for the motor at starting.A 

photo of the actual turn-table used in the test is shown in Fig. 16. Some means, such as 

brackets, to secure the vertical motor on the the turn-table will be needed.The speed of 

the motor can be recorded by an conventional speed sensor. Both  the speed and torque 

measurements are fed into an electronic measuring instrument for the computation and 

display of the properties of the motor as shown in Fig.17. 
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Motor Torque Characteristics 

 

Having constructed the vertical turntable, three 3-phase induction motors were tested to 

obtain their torque-speed charataristics at starting. The three motors are 4-pole, 6-pole 

and 8-pole motors respectively. Their torque-speed readings at starting were taken and 

the torque-speed characteristics were plotted on the screen of the electronic instrument. 

The three characteristics are shown in Fig. 18. The instrument can also measure the 

characteristics of the load of a motor, such as a fan. A characteristic of a fan load is 

measured and shown in Fig. 19. It can be seen that the load torque of the fan increases 

exponentially with speed and the point where the two curves meet will give the operating 

torque and speed of the fan driven by that particular motor. 

 

British Patents Applications 

 

I have applied and obtained British Patents for the measuring devices for the dynamic 

torques that can be applied to rotating machines such as motors. At this point, you may be 

interested to know the following statistics. It has been said that of all the applications for 

British Patents about 5% were approved and of all the inventions which were 

patented,and again  about 5 % of the British Patents turned out to be of any commercial 

value. As an inventor is usually not in a position to finance the development of his 

invention making the invention a commercial proposition, he would normally assign the 

task of development to an organization of the British Government known as D.S.I.R. or 

Dept. of Scientific and Industrial Research which would proceed to develop a prototype 

and to interest relevant commercial companies to manufacture to put the new product on 

to the market. The D.S.I.R. did indeed take up my invented devices for measuring 

dynamic torques of rotating machines. However, the commercialization of the new 

products did not materialize. So I remained an inventor who continued to live from hand 

to mouth during my entire academic career. 

  

Output Power of a Ceiling Fan 

 

This brings me to my last invention based on the application of the immortal law of 

nature which is, if I may be allowed to repeat one more time,  

  Action and reaction are equal and opposite. 

The invention is a measuring system  for the output of a ceiling fan. 

Ladies and Gentlemen: 

Some of you may still remember that  before the coming of age of air-conditioners, 

electric fans were for many years the most widely-used cooling devices in the world. In 

public areas and commercial and industrial premises many electric fans are mounted 

under the ceilings and they are known as ceiling fans.For several years in the early 1980’s, 

Hong Kong was the No. 1 manufacturer and exporter of ceiling fans in the world.Thanks 

to an invention described below, we were able to match the output (i.e. wind) power with 

the motor output power, thus making our ceiling fans the most efficient and hence also 

the most commercially marketable in the world.  
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This was made possible by the ability of the fan manufacturers in Hong Kong to measure 

the output, i.e. the wind power,of a ceiling fan. While we provided  matching motors for 

our fans,our competitors elsewhere were ignorant of the wind power of their fans and 

hence had to provide motors with “more powerful than necessary” for their respective 

fans to ensure that the fans were not subjected to overloads leading to burning of the fans. 

The fans made in Hong Kong were therefore appreciably lower in cost as there was no 

wastage of extra play-safe material needed for the fan motors. This phenomenon was 

made possible by my invention of a measuring system for the output power of a ceiling 

fan. 

 

Inspiration: 

 

As a part-time academic consultant to a couple of  ceiling fan manufacturers, my duty 

was to study the fan motors with the view to improve their performances and to help to 

solve any problems the companies might have in their manufacturing processes. During 

one of my routine visits to such a factory, no problem was presented to me to solve so I 

decided to look for a problem myself. As I was gazing at a ceiling fan running on test, it 

suddenly dawned on me that the output power of the ceiling fan, namely the wind power, 

could not be measured or determined by any known method at the time. For the 

subsequent two weeks I gave the matter a lot of thought  and eventually I was able to find 

a way to measure the output of the fan motor. The method of measurement is now 

described below: 

 

A ceiling fan is usually hung on to the ceiling of a room via a stationary vertical steel 

support rod. Fig. 20 shows the diagram of a ceiling fan.Let us consider the forces across a 

cross-section of the support steel rod.Again according to the well-known law of nature:  

 

  Action and reaction are equal and opposite. 

 

The lower portion of the section is exerting two forces on to the upper portion of the 

section,namely: (1) a vertical downward force equal to the weight of the fan including the 

fan motor and    (2) a turning moment or torque equal and opposite to the running torque 

of the fan.  If the support rod is cut and rejoined by a ball bearing,the bearing will 

experience a turning moment will will rotate the lower half of the support rod.If the   

lower section of the support rod is held stationary by a strain gauge mounted radially to 

the centre of the ball bearing,the force measured by the strain gauge multiplied by the 

radius of the force from the centre of the ball bearing will be a measure of the motor 

torque.Fig. 19 shows the cross-section of the ball bearing which connects the two halves 

of the broken steel support rod. Fig. 20 shows a photo of the strain gauge and the ball 

bearing inside a metal box as mentioned above.Fig. 21 shows a photo of the ceiling fan. 

fitted with a speed-measuring wheel , which is driven by the fan motor. The metal box 

above contains the ball bearing and strain gauge for measuring the torque of the fan.. 

Hence the torque and the speed of the fan can be measured and the fan output power 

which is the product of the two quantities can be obtained. 
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British Patents 

A British Patent, No. 1228070, was published in 1971 on a device for measuring transient 

torques of motors using the  principle that: Action and Reaction are Equal and Opposite, 

while another British Patent No. 2127549 was published in 1984 on the measuring device 

specifically designed for ceiling fans.  

Ladies and gentlemen,  

I realize that some of you in the audience may be somewhat skeptical about my claim of 

the inventions. In case any one of you incline to check on the accuracy of my claim,I am 

providing a list of my British Patents with their registration numbers  as shown on Fig.24. 

Actually I have also described some of my inventions at meetings of the Patentees, 

Inventors and Designers Ltd. in Hong Kong as shown in Fig. 25. 

Promotion 

Contrary to the general belief, a patented product can only bring a fortune to the inventor 

if the product can be sold in very large quantities.The inventor will get a royalty which is 

a small percentage of the selling price of the invented product.In the case of a measuring 

instrument such as the torque and power measuring system,each ceiling fan factory only 

needs one such instrument for measuring the output of its ceiling fans. To promote the 

sale and export of ceiling fans in the interest of the economy of Hong Kong, after the 

invention I invited representatives of  the senior management of all the ceiling fans 

manufacturers in Hong Kong to a tea reception at the Mandarin Hotel where I 

demonstrated the operation of the torque and power measuring instrument to the guests.In 

the event, some thirty companies responded to my invitation and came to the 

reception.Almost  everyone of the ceiling fan companies offered to buy one such 

instrument. In order to meet such a demand, I have arranged to sell the instruments to 

them via the company (Fig. 26) of my good friend, the late Mr. Wong Ping Kuen. I was 

also very grateful to Mr. Yung Yau, the late chairman of the Shell Electric Co. Ltd. for 

his enthusiastic encouragement. 

Venture 

I was quite aware at the time that I could have kept the invention as a secret and 

proceeded to set up a factory to manufacture ceiling fans if I set my aim at making a 

fortune. As I do not possess the qualities of  an entrepreneur, I have not taken up this 

option. As it turned out,ceiling fans ran out of fashion several years after the invention. 

The profit from the sale of ceiling fans for a couple of years might well be offset by the 

financial loss in scraping a newly-founded ceiling fan factory. 

As a Chinese proverbs says,: When Grand-Uncle Choy loses a horse how was he to know  

it was a stroke of luck? 

Publicity 

Since it has been decided that the invention is not to be kept as a secret, the torque 

measuring instrument was put on display in the Dept. of Electrical Eng. and shown to 

interested visitors of the University of Hong Kong.Samples of the instrument were 

presented to several pretigeous universities in China, including Ching Hua University, 

Chau Tung Univeristy and the Industrial University of Shanghai. The instrument was also 

supplied to a couple of overseas universities, including the University of Singapore, on 

request.That brings me to the end of the story on the inventions I produced in my life. 
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 Just as discoveries was overshadowed by inventions in the last three centuries, 

inventions in turn are now being overshadowed by innovations at the turn of the 21
st
. 

century.Innovations are very much aided by artificial intelligence and information 

technology in this digital age. As a result,the situation has now turned  a full circle and 

the ancient phenomenon of: 

  “There is nothing new  under the sun.” 

is now replaced by the new phenomenon of: 

  “There is something new everyday under the sun.” 

     (Fig. 27) 

That brings me to the end of my story of  inventions,inventions today. 

 

Ladies and Gentlemen: 

 

As a matter of fact,I  do have another story related to my invention of a measuring 

instrument for the output wind power of ceiling fans. But it would by more appropriate if 

that non-technical story is told informally around a dining table over a glass of wine. In 

the meantime, ladies and gentlemen, I would like to thank you kindly for your patience in 

listening to my talk.  I shall be very happy to answer any questions which you may have 

on what I have  said. 
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2   Output Power of a Ceiling Fan 

     By 

                 Professor Vincent W. S. Leung,J.P.,O.B.E.,F.H.K.I.E.,F.I.E.E.  

 

      (香港大學梁維新教授) 

 

     Introduction 

 Before the coming of age of air-conditioners, electric fans were for many years 

the most widely-used cooling devices in the world. In public areas and commercial premises, 

many electric fans are mounted under the ceilings and they are known as ceiling fans. For several 

years in the 1980’s Hong Kong was the No. 1 manufacturer and exporter of ceiling fans in the 

world. Thanks to an invention described below, we were able to match the fan (wind) power with 

the motor output power,thus making our ceiling fans the most efficient and hence also the most 

economically marketable in the world. This was made possible by the ability of our fan 

manufacturers to measure the output power,i.e. wind power, of a ceiling fan. While we provided 

a matching motor for our fan, our competitors elsewhere provided  “more powerful than 

necessary” motors for their fans to ensure that their fans were not subjected to  overloads. Our 

fans were therefore cheaper in cost as there was no wastage of extra material for the motors. The 

phenomenon was made possible by my invention of a measuring device for the output power of a 

ceiling fan. 

    Innovation 

 As a part-time academic electrical engineering consultant to a couple of ceiling 

fan manufacturers, my duty was to study the fan motors with a view to improve their 

performances and to solve any problems arisen in the manufacturing processes. During one of 

my visits to such a factory, no problem was presented to me to solve so I decided to look for a 

problem myself. As I was gazing at a ceiling fan running on test, it suddenly dawned on me that 

the output power of the fan,namely the wind power, could not be measured or determined by any 

known method at the time. For the following two weeks, I gave the matter a lot of thought and 

eventually I was able to find a way to measure the output of the fan motor as described below: 

 A ceiling fan is usually hung on to the ceiling via a stationary vertical support rod. 

Let us consider the forces across a section of the support rod. In accordance with the well-known 

law of mechanics: “Action and reaction are equal and opposite.”The lower portion of the section 

of the support rod is exerting two forces on to the upper portion of the section, namely: (i) a 

vertical downward force equal to the weight of the fan including the fan motor and (ii) a turning 

moment equal and opposite to the running torque of the fan. If the two sections of the vertical 

rod are mounted on to the inner and outer rings of a ball bearing and the lower section of the rod 

is held stationary by a   strain guage mounted radially to the centre of the ball bearing,the force 

measured by the strain gauge multiplied by the radius of the force from the centre of the bearing 

will be a measure of the motor torque. A photo of  a ceiling fan with such a bearing and strain 

guage inside a metal box connecting the two halves of the support rod is shown in Fig. 1. Below 

the metal box is a wheel in contact with the top of the fan for measuring the speed of the fan.  Fig. 

2 shows a section of the ball bearing to which the two halves of the steel rod are secured. The 

vertical support rod with the ball bearing and the strain gauge  inside the box as described above. 

Fig. 3 is a photo of the ball bearing and the strain gauge inside the metal box. Hence the torque 

and the speed of the fan can be measured and the fan output power which is the product of the 

torque and speed can be obtained.  



    Patents 

 A British Patent ,No.1228070, was published in 1971 by the author on a device to 

measure transient torques of motors using the above action and reaction principle while another 

British Patent, No. 2119103, was published in 1983 by the author on the torque measuring device 

for ceiling fans as described above. 
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    Promotion 

 

 Contrary to the general belief, a patented product can only bring a fortune to the 

inventor if the product can be sold in very large quantities. Clearly this is not the case with a 

torque and power measuring device for ceiling fans since each fan factory only needs one such 

instrument for measuring the output powers of their ceiling fans. To promote the sale and export 

of ceiling fans in the interest of Hong Kong’economy,I invited the top management of all the 

ceiling fan manufaturers in Hong Kong to a tea reception one afternoon at the Mandarin Hotel 

where I demonstrated the operation of the torque and power measuring device for ceiling fans. In 

the event, representatives of some thirty companies came to the reception. In the course of the 

following few months,about twenty five fan companies undertook to purchase one such device 

each. The most enthusiastic user of the device was the Shell Electric Co.Ltd. whose late 

chairman, Mr Yung Yau, also contributed some ideas on adapting the device to be used on a 

production line of ceiling fans in a factory. As the ceiling fan as a cooling device ran out of 

fashion a few years after the invention,so went its torque and power measuring device into the 

archives of history.As a matter of academic interest, one such device was presented to each of 

the top technologically-oriented universities in China and one device was sold to the University 

of Singapore. 
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