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Introduction 
 

George Edward Mortley (1880 – 1974) was an engineer, inventor and musician. 
He was born in West Kent and lived most of his life in Forest Road, Tunbridge 
Wells. While still a young man, he founded a radio and electrical engineering 
business manufacturing technically innovative products. The company 
developed a world-wide reputation for excellence, existed for over 70 years, but 
eventually succumbed to the forces of hi-tech global competition.    
 
George Mortley was married for over 60 years to Rose, mother of their four 
children: Wilfred, Winifred, George, and Geoffrey, who also worked for the 
business. Geoffrey went on to become Managing Director from 1972 to 1996, 
and remained as Chairman until the company was voluntarily wound up in 2002.   
 
George Mortley’s account of the formative years of his business was written in 
the 1940s in response to the interest expressed by his employees at the time. 
Originally published as a series of articles in the G E Mortley, Sprague & Co Ltd 
staff magazine, the Emesco Forum, the description of the technical, financial and 
business issues he grappled with in the first few decades of the 20th century are 
perhaps more fascinating now, a century later, than they were to young 
employees during the Second World War.  
 
His son Geoffrey planned, after his own retirement, to assemble the Emesco 
Forum articles into a single document for contemporary readership, but this 
ambition was thwarted by his own deteriorating personal circumstances. The 
task was undertaken in 2016 by Christopher Mortley.  
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Foreword to ‘Genesis of EMESCO’ – Geoffrey Mortley 
 
A few words of explanation1 as to how Genesis of Emesco came to be written may be helpful. My father 
was not only one of the principal pioneers in the development of amateur radio broadcasting before 
the advent of the B.B.C. - I believe he was the first amateur radio enthusiast to set up his own local 
broadcasting station. He broadcast regular musical concerts from our home in Hawkenbury, Tunbridge 
Wells, in the early twenties, and many people in the area listened in with their first “wireless” and 
“cat’s whisker” crystal sets. He commenced his own business in 1913 principally to manufacture his 
own inventions, in particular petrol-gas lighting units. But in 1916 his enthusiasm in the amateur radio 
field gave him an understanding of the need for relatively high voltage power supplies and his first 
introduction to the defence industry was to tender for, and supply, streamlined wind-driven generators 
for mounting on the wings of aircraft. The business was incorporated as a limited company in 1923 
and from then on many types of electric motors, generators, inverters, etc. were designed and 
produced into the 1939-45 war and many years beyond. 
 
Because of the importance of the Company’s products to the war effort we had various directives from 
the Government concerning protection of the manufacturing plant or demolition should we be invaded. 
As a consequence, long hours were spent by designated “fire watchers” waiting for the drone of 
German bombers to signal the manning of sand buckets and stirrup-pumps. During long stretches of 
time when no action was needed time could be spent writing copy for the works journal. The then 
secretarial and wages clerk (my friend, Ken Cowburn) persuaded his boss to allow him to edit a revised 
form of works bulletin which was entitled ‘The Forum’ and, by definition, this monthly publication 
became a vehicle for comment - and not always flattering - relevant to all matters concerning the work 
force and its relationship to the management. In fact, it gave a new meaning (in those days) to the 
term ‘free speech’.  
 
One of the many attributes of my father, apart from his inventive and entrepreneurial skills, was a love 
of music (of the classical kind) and his ability to play many musical instruments. The young employee 
destined to edit The Forum was also a keen lover of classical music and it was possibly this affinity he 
had with my father that enabled him to “get away with murder”, so to speak, in terms of all sorts of 
concessions - such as a blind eye being turned to his lateness in the morning and unduly long breaks 
for lunch, as well as allowing quite cheeky, even daring, contributions to appear in his Forum. (I hasten 
to add that any charge of nepotism was avoided by not extending such concessions to the writer of 
this foreword!) However, in addition to contentious matters there were reports of social events, 
holidays and the like and my father used the vehicle of the FORUM to record for posterity the manner 
in which his business was born and developed - and hence this series of articles submitted to the editor 
from time to time. 
 
Of course many things have happened in later years but this record, as the title suggests, deals 
exclusively with those formative years between 1913 and the founder’s retirement. 
 
Geoffrey E Mortley (b. 2nd March 1919 – d. 25 August 2012) 
Managing Director, 1972 – 1996 
Chairman, 1978 - 2002 
 
  

                                                           
1 It is believed that this foreword was written in about 2003. 
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THE GENESIS OF EMESCO 
By George Edward Mortley 

(1880-1974) 

 
Part One:  August 1943 EMESCO Forum 

 

One day in about 1910, before the formation of G E Mortley, Sprague & Co 
Ltd, the author’s ‘boss’ received a laconic and uninformative telegram from a 
Sussex village - “Send Engineer to repair petrol lighting set”. This was 

interpreted as relating to a petrol-electric set, so the writer was sent out on 
his motor-bike with spare sparking plugs, odd bits of pipe and packing, tape, 

voltmeter and ammeter and the usual clobber which habit, rather than 
experience dictated - only to find on arrival that the lighting set was a petrol-
gas plant - a type of apparatus which he had not previously encountered.  

 
About this time the possibilities of petrol-gas (or air-gas as the propagandists 

called it) as a cheap and good illuminant for sizeable houses, Parish Halls etc. 
in rural districts, were beginning to be appreciated. The vile smell and 
considerable danger of acetylene, and the high first cost and need for skilled 

maintenance with small electrical installations were against their general 
adoption. And here it must be remembered that the grid system had not yet 
come into existence, and indeed was not even foreshadowed in the public 

mind. The commercially minded were not slow to visualize the prospects, and 
as a result many experimental types of petrol-gas plant were making sporadic 

appearances at country mansions, Churches and even railway stations. One 
of the many advantages of this gas lay in its safety. At the dilution originally 
employed, i.e. 1.5% petrol vapour to 98.5% air, the velocity of flame 

propagation was so low that gas issuing from a leak could not be ignited; it 
would, to us an ‘Irishism’, blow itself out before it was alight, and could only 
burn in contact with a gauze mantle. With the richer mixtures of 5% - 6% 

which were adopted later for certain practical reasons, its safety was almost 
as complete, for very little dilution by the ambient air made it non-ignitable. 

 
The broad principle of petrol-gas production was simple in the extreme, and 
consisted merely in passing a supply of air over surfaces carrying a thin film 

of 0.680 spirit, which was thereby evaporated. The apparent simplicity of this 
requirement however disguised a multitude of pitfalls in the path of its 

successful accomplishment, and the writer became interested in the 
circumvention of some of these snags by the application of more scientific 
principles of design.  

 
But to return to the Buxted (Sussex) installation. A preliminary examination, 
with the help of the Gardener-cum-Engineer in charge, disclosed the fault, 

which was soon remedied. Interest had been aroused, and the next half hour 
was spent in investigating and making notes for possible future use – a 

commendable habit which, alas, grows less as the birthdays pass! In this 
plant the air was pumped by means of an arrangement similar to the old type 
“wet” gas meters, but in reverse; power being supplied by means of a caloric 
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engine of 1/16th H.P., a silent but cumbrous device about as large as the 
average 3.5 H.P. gas engine. The plant was designed to be run for an hour or 

two each day to charge a gas-holder which had a capacity for about two 
evening’s normal consumption. Tests proved that the gas was delivered at a 

pressure of about 2” water-column, and that it was of maximum dilution, i.e. 
no extra air was admitted at the burners. This plant had no automatic 
features, and among other defects of design, had the obvious one that, as a 

mixture of petrol and vapour is not a stable gas, and tends to separate out if 
stored in quantity, its quality was very inconstant. A partial remedy resulted 
from running the engine during the evening to provide some freshly mixed gas 

and to create turbulence in the remainder.  
 

As stated, the writer’s interest and commercial instincts had been aroused, 
and he made a point of visiting all other gas plants he could locate within an 
easy motor-biking radius, and absorbing all the technical literature which had 

any bearing on the matter. Nearly all the installations visited were arranged 
for weight-driving and employed the “wet” meter system of revolving air-pump. 

Many of these were crude in design and few had provision for delivering a pre-
determined proportion of air and petrol to the evaporator. In one case, 
evaporation was assisted by a naked flame beneath the evaporator! Needless 

to say, this plant - and the outhouse in which it was installed - had a short 
existence and a lurid end!   
 

Following these investigations, the writer commenced work on the design of a 
machine in which the defects of previous types were to be eliminated, and 

which would embody new features felt to be desirable. A complete break-away 
from existing practice was indicated to give scope to these aims. 
 

The first consideration was to determine the best source of power for the air-
pump. In existing types, the power required varied between 3 and 10 ft.lbs.  
per minute per light, or, to take 6 ft.lbs per minute as fair average - less than 

1/5,000th of one H.P. per light. In view of this, weight-driving might at first 
appear to be an attractive solution. But wait a bit! For a 40-light plant running 

six hours at full load, an expenditure of at least 86,400 ft.lbs would be 
required, and, failing the availability of a deep well for the fall of weights, this 
would involve the erection of a huge gantry capable of supporting 3,600 lbs 

and providing a fall of 24 feet, or allowing for losses, say 30 feet. In either 
case, a reduction gear of some sort (Weston pulley-block?) would be required, 

and there would be a pretty strenuous twenty minutes or so for someone in 
“winding up the clock” each day. 
 

Now, most large country houses would be served with a pressure water supply 
of some sort, either by a water company or by means of a self-contained 
system. What, then, could be more convenient than the employment of a 

reciprocating hydraulic motor for driving the air-pump and its accessory 
gadgets? In place of the gantry and its 3,600 lb. weights, a few cubic inches 

of mechanism at a tenth of the cost!  
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Other points to be aimed for were: 
 

(a) Complete automaticity 
(b) A measured, but adjustable proportion of petrol to air 

(c) Constant velocity of air through evaporator irrespective of load 
(d) All gas-containing compartments under water-seal 
(e) Pilot quantity only of gas to be stored 

(f) Gas to be 6% mixture at 2.5” water column, and diluted with three 
times the quantity of air at burners. 

 
Part Two: September 1943 EMESCO Forum 

 

Every spare moment was devoted to the design, the calculations for which 
were considerably more extensive and intricate than those required for the 
design of a dynamo of equal capacity. Much midnight oil was burned in 

preparing patent specifications and drawings, and the patent was secured. A 
lathe was purchased - incidentally, this same lathe was the first to be installed 

at the Tonbridge Works (a reference to the new factory built many years later 
for the manufacture of electrical defence equipment during the second world 
war) - a back bedroom requisitioned as a workshop and a small 5-light 

experimental model built. It must be confessed that there was a slight element 
of surprise in the satisfaction felt by the maker at its complete success on first 
test. Too detailed a description of the various devices employed and the 

principles involved ¡n their application would be tedious, but the following 
brief survey of the functioning of the machine, read in conjunction with the 

illustrations may be of interest:  
 
Turning on a single burner caused the weighted gas-holder to fall slowly, 

until, when about half empty, a tappet attached to it came into contact with 
the lever of a governor-cock in the water supply. This admitted water under 
pressure from the mains to a pilot valve, and thence to a secondary piston 

valve, which in turn opened a port and enabled the water pressure to act on 
a small vertical long-stroke piston. In the 5-light version this piston was 

5/16th of an inch diameter, with a stroke of 4 inches. Attached to the top of 
the piston, and surrounding it, was an inverted container immersed in water, 
similar to the gas-holder but smaller. On the up-stroke of the piston the air-

bell was lifted with it, and the air was admitted through the top via a rubber 
flap-valve. At the top of the stroke a tappet actuated the pilot hydraulic valve 

and thus the secondary main valve, which cut off the water supply and opened 
the cylinder to exhaust. The weighted air-belt then fell by gravity - and in so 
doing closed the flap-valve and depressed the level of water inside to a point 

where the air could escape into the water-sealed receiver, thence through the 
evaporator where it acquired its quota of petrol vapour, and to the gas-holder 
by way of a second non-return water seal. 

 
At the bottom of the stroke the pilot and main hydraulic valves were reversed 

by a second tappet, and the cycle of operations repeated until the gas-holder 
was again filled. The water supply was then automatically cut off by the 
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governor valve, when the pumping action ceased until the gas-holder fell to 
its lower level again. At each up-stroke of the air-pump, petrol was lifted from 

a constant-level well by a tiny bucket, and at the top of the stroke was 
squelched out by the bucket being drawn over a displacer. 

 
The minute quantity thus measured out at each stroke was conveyed to the 
evaporator just before the arrival of the air quota. All the above mechanism 

was under water seal in the interior of the machine, but the effect of the 
displacer could be adjusted from the exterior. It is not possible within the 
present limitations of space to describe fully the action of the hydraulic valve 

gear but suffice to say that this was somewhat the same principle as that 
employed in the Westinghouse air brake or the Weir feed-pump. The petrol 

tank was of sufficient capacity for about a week’s operation and kept the feel 
well supplied at a constant level by means of a device operating on the 
principle of a chicken fountain! (At the time of writing this article for the Forum 

in 1943, drawings relating to the experimental model still existed - they have 
since been lost) For some time previous to this the Writer had not been entirely 

satisfied with the balance between the efforts he had been putting into his 
Employer’s business and his resultant reward. In addition to supervision of 
his workshop (a small one, it is true, with only six lathes, a few drilling 

machines, armature stamping presses etc.) - he was frequently called upon to 
take complete control of the business for many weeks on end owing to illness 

and absence of the Principal. This involved dealing with correspondence - 
which was considerable owing to the nature of the business - accounts, 
interviews with customers, estimating, designing and drawing, winding 

calculations and stores; also working out and writing up one or two columns 
of replies to queries in a weekly technical journal. For these onerous if 
interesting duties he was receiving the princely wage, at the age of 33, of 9 
1/2d per hour, which was indicated as being the ultimate maximum. With 
growing family responsibilities, it had become necessary for his wife to revert 

to her pre-marital profession of music teaching to keep the wolf from the door 
and hopefully to permit the growth of a small reserve for contingencies.  
 

Here, then, was the opportunity to introduce a new and lucrative line to the 
business with the prospect of improvement in his economic status.  
 

He therefore approached his boss with the suggestion of a review of the wage 
situation on the basis of his receiving a small percentage of the profits, or a 

commission on turnover. This idea was rejected by a very chilly negative; so 
chilly indeed that the Writer immediately gave notice to leave. In June 1913, 
within one week of leaving, he had installed his lathe in a small workshop and 

acquired a few other tools, had received an definite order for two 40-light 
petrol-gas machines and had been offered a premium as an inducement to 

take on an indentured trainee. With all these requisites for the genesis of a 
new business, prospects at this stage assumed a deceptively rosy hue. 
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Part Three - October 1943 EMESCO Forum 

 

During the period of experimentation invaluable help was given by Arthur 
Parks (of Parks & Kemp) in fitting up pipework for the experimental 

installation and by permitting the display of the original model under 
functioning conditions in his shop window. He it was, also, who procured the 
first order for two 40-light plants to be installed at ‘Cryals’, Matfield, a new 

house of considerable size which had been piped for 90 points.  
 
 

 
  

Cryals, Matfield, near Tunbridge Wells, Kent 
Two of George E Mortley’s patented petrol-gas electric light plants, each capable of servicing 40 lights, 
were installed here for the owner, Mr Scott, in 1913. (George Mortley was born in Matfield, and spent 

his young childhood in the village before his father, a Police Constable, was promoted to the rank of 
Sergeant in Hawkhurst, Kent.) 

  

 

As a result of the earlier experiments certain small improvements were 
incorporated when designing this model - for instance, greater evaporative 

and radiation surfaces were provided – but in the main the original design 
was adhered to. It was found that the pressure of the water supply was subject 
to considerable fluctuation and to circumvent this an automatic pressure-

controlling valve was designed and fitted. Full load consumption and candle-
power tests were made and the “Firm’s” first order completed to the 

satisfaction of all concerned. 
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George Mortley collaborated with the Tunbridge Wells illuminating engineers Parks & Kemp: 
this extract is from a brochure of about 1911 

 

 
 

Following demonstration of this plant, and of a smaller one at the annual 
Agriculture Show, several other orders were placed, including one secured in 
competitive tender for a complete plant including duplicate petrol-gas 

generators, pipework, glassware, pneumatic switch-controlled burners etc. for 
an Isolation Hospital. 
 

Until this point in time, the firm’s personnel had consisted solely of the writer 
and “Scottie” (the late Mr Roy Scott) the apprentice, and it now became 

necessary to obtain additional help. Unhappily the new mechanic did not hold 
the same views with regard to accuracy and finish as required by the “boss” 
land they ultimately parted company! 
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Extract from Tunbridge Wells illuminating engineers Parks & Kemp brochure, c1911 

 

But a word about the hospital plant. The pipework was carried out by a local 
firm, Parks & Kemp, and this constituted a considerable job, as the various 
sections of the hospital were some distance apart. The exhaust water was 

discharged into a cistern about twelve feet above the level of the petrol-gas 
plant itself, and was subsequently used for laundry purposes, any surplus 

being discharged by overflow into a sump for use in the gardens. Acceptance 
tests, carried out in the presence of the Surveyor appointed by the authorities, 
included consumption at various loads, constancy of mixture, candle-power, 

automatic relaying of the second machine when the normal load on the first 
was exceeded, non-contamination of exhaust water, etc, and these were 

concluded without a hitch. 
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Quotation for proposed lighting installation at a hospital (location unknown) 
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At about this period2 Mr Jack Ewins was employed by the writer and he would 
remember, no doubt with some amusement, demonstrating at a local “Ideal 

Homes” exhibition and handing out entirely unrehearsed sales patter to a 
large non-buying public, who were merely intrigued by the mysterious and 

nearly silent bobbing up and down of the highly polished gadgets. One 
sizeable order was however offered, but declined with thanks and suitable 
apologies - the location being in the almost inaccessible wilds of Exmoor. 

One of the problems of petrol-gas generation which was underestimated in 

the original design was due to the large amount of heat abstracted from the 
machine and its surroundings in the process of evaporation. In the original 
“weak” gas of 1.5% strength, sufficient B.T.U.s were supplied by the incoming 

98.5% air. With the 6% mixture adopted by the writer to keep the pipework, 
and in fact the whole plant within reasonable dimensions, it was found that 

in mid-winter, when the loads were heaviest, there was a tendency for the 
evaporator to condense (what a paradox!) the moisture in the incoming air 
and freeze up. 

This was satisfactorily overcome by allowing the waste water from the 

hydraulic to circulate in the tanks before being discharged. A circulating 
warming coil fed from a thermostatically controlled heater in an adjacent room 

was experimented with; but this, although successful, was found to be 
unnecessary and was ultimately discarded. 

By this time – partly as a result of the plants already in operation, and partly 
by reason of journalistic efforts in the ‘English Mechanic’ and other 

appropriate technical periodicals - the Firm had acquired another of the 
requisites of a business in its infancy, i.e. a reputation as experts in their 

particular line of business. In consequence, telephone calls were frequently 
received (generally on a cold winter night) asking for an engineer to go into 
the country to service a plant of antique design which had packed up, 

sometimes during an important function or party. Well, beggars and those 
essaying to found a business cannot be choosers, so the motor-cycle was 
brought into use, not only as a means of transport, but also to provide 

illumination at the site of the calamity. So an inspection lamp was connected 
to the ignition battery for this purpose, but this involved the risk of the battery 

being run down during repairs and the motor-cycle thus immobilized. 

Magnetos were coming into use at this time, but were not easily fitted to 
battery-and-coil motor cycles. Further, they were not too reliable at this stage 
and did not provide the silky running associated with battery and coil. It was 

therefore decided to design a dynamo suitable for keeping the battery charged 
en-route Although Mr Mortley had no immediate intention of putting this on 

                                                           
2 George Mortley was recalling events about 30 years in the past. He was, it seems, unconcerned about 
recording specific dates or even the years of significant events. Much of the documentation that he retained 
(cuttings from trade and technical magazine advertisements and articles etc.) is undated. 
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the market, and the evolution of this scheme rightly belongs to the next phase 
of the story. 

So to give the subject of gas plants its dignified obsequies, it should be 

recorded that the growing U-boat activities of the First World War caused a 
petrol famine and effectively caused a decline in the industry. Many of the 

then existing, but earlier types were allowed to get into a state of disrepair 
and were never used again as the Grid supply became available soon after the 
armistice. Occasionally however, one saw one of the gantries standing like an 

ancient gallows as a reminder of a past era. 

Part Four - November 1943 EMESCO Forum 

Prior to the first World War the question of electric lighting on cars had been 
exploited to some extent; weird and wonderful types of equipment had 

appeared on some cars but no attempt had been made to provide dynamos 
suitable for incorporation on or attaching to motor-cycles Ward and Goldstone 
were manufacturing or importing direct lighting permanent magnet 

generators for pedal cycles, somewhat similar to those now in use, but with a 
smaller output; but these were inadequate for motor-cycle headlights, useless 

for keeping ignition batteries charged, and would not in any case have 
withstood the vibration for more than a few miles.  

As stated in a previous instalment, a very large proportion of the motor cycles 
then on the road were provided with battery and coil ignition, operating from 

a 4 volt accumulator of 10/15 ampere-hours capacity. Magnetos were being 
fitted to most new motor-cycles, but their operation was somewhat fickle and 
uncertain, and moreover did not produce the silky running associated with 

coil ignition. On the other hand, batteries and garage electricians were not too 
reliable and it was the accepted practice to carry a spare battery on coil-

ignited machines together with some optimism as to its condition of charge. 

The problem therefore confronting the writer was to produce a compact and 
light dynamo capable of providing an output of say 5 volts 2.5 amperes at a 
reasonably low speed - no special difficulty about this - to arrange some form 

of governor to ensure that the output did not exceed 3 amperes at the highest 
road speed, and to evolve an automatic switch to come into operation when 

the generated voltage equalled that of the battery. 

A method of output control frequently used on car dynamos at that time 
consisted of a centrifugal governor carrying contact arms working over s 
carefully graduated external field resistance. A method which would admit of 

more compact and integral design was sought, and it was finally decided to 
employ a friction clutch controlled by an annular magnet formed by an 

extension of the end-cover and energised by a series wound coil in the output 
circuit. A similar extension of the other end-cover enclosed a centrifugally 
operated automatic cut-out. 
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An earth-return system was adopted and spring contacts arranged between 
brush-holders and field connections to avoid “tying’ the end-covers. To save 

pattern making, the yoke of the original model was made from the sawn oft 
socket of a rain water pipe! On road-test the machine functioned extremely 

well, and in addition to removing the ever-present worry of immobilisation 
owing to a run-down battery. It provided a light which was more convenient 
and efficient than the usual acetylene. 

 
Looking back, it seems strange that, so obsessed had he been with the idea 
of removing his own battery troubles, the writer did not realize the potential 

market value of the set until its completion. Then patents were applied for 
and an article written for ‘The Motor Cycle’ extolling the merits of the system 

The immediate response was a telegram from Mr A H Hunt (a manufacturer 
and importer of motor cycle accessories) stating that he would be arriving at 
the Works that same morning to discuss the possibility of a sole agency. 

 
What sort of an establishment he expected to find is a matter for conjecture - 

what he did find was a ‘Works’ 15ft. x l0ft., one lathe, one bench, one 
apprentice, one antique typewriter, one gas generator and one motor cycle 
dynamo. Apparently this did not discourage him, for he insisted that no other 

firm should be approached until he had submitted a draft agreement 
arranging for a sole agency with sales control and a guaranteed turnover. The 
latter was ultimately fixed at £2,000 per annum minimum for three years - a 

decidedly better proposition than the manufacture of gas generators in ‘ones 
and twos’. Hunt’s influence with certain departments of the War Office was 

considerable and although it was not then known by the writer, much of his 
enthusiasm was due to the prospect of fitting all D.R motor cycles with 
Mortley dynamos. 

 
In the meantime, several experimental types of handle-bar and top-tube 
control panels were made up, the final model weighing a few ounces only and 

being equipped with a dual scale meter reading 0 – 4A, with a push button 
for the 0 – 6V scale to ascertain battery voltage, and a four-position controller 

type rotary switch giving (1) Off, (2) Dynamo On, battery and lights, (3) 
dynamo battery and lights (4), lights dimmed for parking. Three other types 
of dynamo were also designed: (a) a feather-weight machine with laminated 

fields and aluminium carcase - the forerunner of the L.F. class, and (b) a 
machine with centrifugal clutch – a simplified version of the pedal-drive 

governor; and (c) a generator with special controlling field winding, (somewhat 
on the principle of the 500 watt R A E machines made a few years ago). 
Headlamps and tail lamps were designed, the former to be manufactured by 

Hunt. Photographs and half-tone blocks were prepared by the Photochrome 
Co., catalogue matter written up and laid out, and an arrangement made with 
Fullers for the manufacture of a special size and type of block battery 

 
With brighter prospects on the horizon as a result of the Hunt contract, 

several more lathes were purchased, including a new American 4” (soon 
resold) and S.H. 3.5” Drummond and a Relmac. The staff was increased and 
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a move was made to the present premises in Nelson Road, Hawkenbury, 
Tunbridge Wells.3  

 
A few dozen preliminary sets were made up, some being fitted to motor-cycles 

for purposes of extended trial. Early in 1915 Hunt made an appointment for 
the writer to visit the Royal Aircraft Factory at Farnborough with a sample 
machine. At that time Farnborough was chiefly engaged with the manufacture 

of lighter-than-air craft, blimps, etc., as the utter unsuitability of such types 
for use as fighting craft had not then been finally demonstrated. Some 
development of heavier-than-air machines was however taking place, 

including a tri-plane with the then unprecedented power of 100 h.p. The 
entire W/T Department of the R F.C. and R.N.A.S. was housed in a wooden 

shed about 20ft. x 10ft. and comprised a young scientist and a lad of about 
17 years. Obviously this new-fangled fad was not regarded with any 
seriousness by the military authorities. It should be remembered however that 

the transmission of speech by radio was at this date only a wild dream of the 
inventors, and all W/T transmitters operated on the ‘spark’ system. The 

outcome of the first visit to Farnborough will be dealt with in the next 
instalment. 
 
Part Five - May 1944 EMESCO Forum 

 
The memory of that first visit to the R.A.E. (then known as the Royal Aircraft 

Factory) stands out in fairly sharp detail and always arouses a keen sense of 
the immensity of progress in W/T matters during the progress of the 1914-

1918 war; progress with which surely no other branch of aviation could 
compare during the same period. The writer was received by R Whiddington 
DSc who had just grounded after a flight of a few miles, and who was 

exuberant with joy at the reception of his signals - presumably on a crystal 
set- by his sole assistant, a bright youth of about seventeen. And what signals! 
They were provided by a spark coil of similar type and size to the ignition coils 

then in use, fitted with trembler make-and-break and supplied with current 
from a motor-cycle battery. It must be remembered that although the de 

Forest electronic valve had been invented some years earlier it was as yet but 
a laboratory toy, and practical radio telephony was still a dream of the future.  
 

Whiddington’s scheme was directed to an improvement of this spark 
transmitter by employing one of the motor-cycle dynamos for producing an 

output of 20 watts, thus eliminating the battery: and by providing a contact-
breaker comprised of an 8-toothed cam on a shaft extension in order to clean 
up the note. During the same visit an order was placed by another department 

for one of the motor-cycle dynamos for lamp signalling, to be wound for 12 
volts 2 amps, flat-compounded and governed. The first of these machines was 
delivered in March 1915 (serial No, 27) and it is believed that this was the first 

                                                           
3 The Nelson Road, Hawkenbury, site was finally vacated in 1974. This was many years after the point at which 
all operations could have been undertaken more expediently from the factory at Lyons Crescent, Tonbridge. It 
is probable that the Nelson Road works was maintained out of sentiment, and a sense of duty to the long-
service employees still living nearby.   
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occasion on which a generator was used for aircraft wireless transmission on 
British military aircraft. Further small orders followed for similar and slightly 

larger 60 watt machines of light-weight type, and a first order received from 
the Admiralty for a 60 watt governed machine.  

 
By this time Alfred Funnell and William Woodhams4 had joined the Firm. 
Manufacture of the motor-cycle sets was being proceeded with, now in dozen 

lots instead of singly.  

Towards the end of 1915 an urgent call was received from Farnborough. A 
German aeroplane fitted with wireless gear - or was it a Zeppelin? – had fallen 
into our hands and it was desired to develop a similar type of transmitter for 

British aircraft. The power equipment comprised a 2kW 500 cycle alternator 
arranged for synchronised spark, coupled to a 50V 200 watt 4,000 RPM 

exciter, the steel coupling of which also serving as a pulley to take a vee-belt 
drive from the main engine. It was decided to construct three experimental 
sets; the E.C.C. were to make the alternators and ourselves the exciters. Much 

of the German machine was press-work, indicating that production of these 
sets was taking place on a considerable scale and some modification of the 

design was necessary in order to permit small-scale production on our 
exceedingly limited plant. However, these difficulties were overcome, and the 
three exciters were delivered in December 1915. By this time the serial 

number had reached 85, and this embraced about twenty different types of 
machine, including a number of gas generators, motor-cycle and car dynamos 
and switchboards  

About February 1916 the writer was again called to the Royal Aircraft 
Establishment. A two-mile tramp from North Camp in a foot of newly fallen 
snow while experiencing the throes of incipient influenza was rewarded by a 

very substantial contract for Exciters. Arrangements were made to hold the 
Hunt motor-cycle contract in abeyance in order to concentrate on these 
machines. Some of the work was sub-contracted. The writers “Better Half’5 

suggested that girls could be employed on the windings, and to prove the point 
herself wound an armature quite successfully - then frizzled it to a cinder in 

the domestic gas oven. However, the point proved, a couple of girls were put 
on the job - a wave wound, 4-pole job - on which they performed quite 
excellently. 

Deliveries commenced towards the end of May 1916 and by the end of that 

year 93 Exciters had been completed, representing an average of three per 
week, or approximately 100 man-hours per machine. 

                                                           
4 William Woodhams was Mr Mortley’s first young apprentice. He later became General Manager, until 1972, 
and remained as Chairman until 1978.  
5 Rose Elizabeth, neé Yates. Rose was a professional music teacher in early years, and collaborated with 
George in developing the business and sharing an active interest in performing as a musician, locally, in 
London, and as one of the very first live wireless broadcast musicians.   
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Apparently the complete transmitting gear proved to be a useful general 
purpose set, for orders were placed by the Admiralty and the War Office. Thus, 

by the end of 1916 the budding ‘Firm’ with its personnel of seven (including 
two juveniles and two part-time girls) was now on Admiralty, War Office and 

Air Ministry Ordnance Lists. 

A few of the Exciters were employed for purposes other than W/T, such as 
clothing heating, landing lights etc., and the experiment was tried at 
Farnborough of providing a windmill drive in circumstances where the 

alternator was not required; but more of this matter later on. Certain very 
hush-hush rumours were circulating in the R F.C. and R.N.A.S. as to possible 
startling developments in aircraft radio; a hand-driven demolition generator 

for the Army, capable of delivering 250-500 watts6 for a very short period was 
required for a special purpose; these and other matters foreshadowed a varied 

and almost epoch-making range of Work for 1937 (sic), and from the 
standpoint of technical interest their development merits somewhat extended 

treatment in future instalments. But those of my readers who find these 
historical notes boring need be under no apprehension that they will drag 
their tedious chronicle of the years until 1944 is reached. Even their author 

is wearying of them, and their end is well in sight. (Or is it?)7 

Part Six - November1944 EMESCO Forum 

 

There are two points towards the end of Part 5 calling for elucidation: ‘range 
of work for 1937’ should of course read 1917. The note re a 25O watt hand 
generator has endangered the writers reputed - if erroneous - reputation for 

veracity. Does he realise what it means to grind 50 watts from a hand-driven 
generator, let alone 250 watts? Well yes, he has retained that much technical 
and practical knowledge even in his failing old age8. But consider the effect of 

pushing, say, 40 watts for 60 seconds into a flywheel by accelerating it to 
4,000 rpm. With luck, and good design, you can count on an average output 

of 500 watts for two to three seconds from the energy stored in the flywheel - 
and that’s plenty long enough to ignite a demolition charge. 
 

Actually, on test the machine gave sufficient output to fire a fuse through 60 
metres of standard shot-firing cable. It was used to blow up a small hill in 

France held by the enemy and tunnelled under by our sappers, and the report 
of the explosion could be heard in this country. Serial number of this machine 
was 215. The output from the compound-wound generator was taken to a 

“firing box’ fitted with a 250V meter, a field circuit switch which was only 
closed after running up to speed, and a firing key; the switch and key being 
under lock and key. 

  

                                                           
6 See George Mortley’s later correction, in Part Six. 
7 George Mortley’s own remark. 
8 Early evidence of George Mortley’s adoption of the mantle of old age – he was aged only 64 when this was 
written, and was to live for a further 30 years. 
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The set was tested in the field where the Government Offices9 now stand in 
Forest Road, Tunbridge Wells, being connected by about 100 yards of 26 

s.w.g. wire to a home-made maroon which went up with a resounding bang. 
Subsequently a similar charge was placed a couple of feet or so below the 

surface and blew a small cave in the soft soil without much noise or disruption 
of the surface soil.  
 

By this time several firms were making generators with windmill drive, but 
apparently no one had yet thought of giving them streamline form, for the 
word ‘streamline’ had not emerged beyond the vocabulary of aircraft 

designers. The writer spent the Easter Holidays of 1917 treadling out the 
foundry patterns for a streamline generator (using a treadle lathe as distinct 

from a motor driven lathe). Although this invention involved an exceedingly 
small expenditure of technical ability, and only a modicum of common-sense, 
patents were applied for. When these reached the sealing stage an astonishing 

amount of opposition was met from rival firms of influential status and after 
volumes of official correspondence had taken place with the Patent Office, the 

case had to be legally fought, with final success, and the patent was ultimately 
granted. Why on earth the writer thought it worthwhile to bother is not now 
apparent for at the end of the war, although many thousands of streamlined 

generators had been manufactured, he made no claim on the Government for 
royalties; in fact deliberately waived his right to them.  
 

It may have been through an over-developed - and since atrophied - sense of 

patriotism, or from sheer absence of business acumen. Anyway, half an hour 

after waiving his rights, he was told by a high official of the Air Ministry that 

he had thrown away the incontestable right to a small fortune! Well, one 

doesn’t complain; it is more satisfactory to acquire a competence by methods 

involving a greater expenditure of mental and physical effort.  

During 1917 rumours of a new marvel - aircraft radio telephony – were 

seeping through to the public. One gathered that the mysterious ‘thermionic 

valve’ had at last made this practicable for aircraft, and had superseded the 

cumbrous and inefficient apparatus of Alexanderson and others which had 

preciously effected a crude form of wireless telephony. 

Power supply for the valve transmitter was 400V supplied from torch type 

batteries in series. This battery was of course extremely heavy and unreliable, 

and in the best conditions lasted for very short periods of service, torch 

batteries being then much inferior to the present day product.  Col. 

Polyblank10 called on the writer and gave him much information on the 

applications of the thermionic valve, its possible development and the future 

                                                           
9 The site of two generations of the future Land Registry offices, and now occupied by AXA, the insurance 
company.  
10 Lieutenant-Colonel William Joseph Polyblank OBE (1874 -1938), at the time a member of the Royal Navy 
Volunteer Reserve, was responsible for all contracts for naval aircraft electrical systems. He went on to 
become a Chief Technical Officer with the RAF.  
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probable requirements of the Air Service i.e. a generator of 15-20 lbs. weight 

giving an output of 1,500V and 100 mA. At that date a voltage of 1,500V was 

unheard of for any but the largest generators, but being cursed with the 

experimentalist temperament, the writer decided to have a shot at it. 

It was obvious from the start that, in such a small machine, the field coils 

could not be excited from the 1,500V output, so the original machine adapted 

to employ existing materials, was designed to have three windings and 

commutators, i.e. two at 750V to be connected in series, and a low voltage 

exciting winding connected to an outboard commutator. The connections 

being brought through the bearing via a hollow shaft. It must be remembered 

that none of the special materials now in use such as Duply, varnished silk 

tape, coloured sleeving etc. were then available, all these having been since 

developed as a result of Emesco researches for improved insulating materials. 

The insulating materials existing in 1917 were adhesive tape of a coarse 

quality, vulcanised fibre etc., all highly hygroscopic and of poor insulating 

properties. 

A first attempt was made by winding with green silk-covered instrument wire 

and impregnating with hot paraffin wax. Alfred Funnell, who took part in 

those early attempts, no doubt remembers the long series of experiments, 

which included impregnation of the windings with a thin solution of rubber, 

and adaption of certain articles of silk lingerie etc.! At long last apparent 

success was achieved. A half H.P. 4-stroke engine was purchased (much later 

to serve a term of service for vacuum impregnation in the winding shop) and 

fitted with tanks, drip-feed lubrication and a combination base for belt-driving 

the generator at about 3,500 rpm. Col. Polyblank was notified and inspected 

the set running in Heath Robinson test conditions, for the Firm possessed 

only one instrument which could be adapted for test – a 200V moving coil 

instrument which h.ad to serve the purpose of voltmeter, milliammeter and 

partial load. Alas, after about ten minutes run the machine broke down. But 

the test had proved there was a glimmer of hope for this seemingly impossible 

project; but more of this later. The serial number of this machine was 298.  

PART SEVEN - APRIL 1945 EMESCO FORUM 

During the early part of 1918 an invitation was received to tender for the 

supply of 450 motor-interrupters of Admiralty design. These comprised small 

28V motors fitted with an interrupter having one of the brushes capable of 

being rocked by means of a worm and sector, an instrument panel fitted with 

a flush type Weston voltmeter, a voltmeter push-button and various 

terminals, the whole mounted on an aluminium base and enclosed by a 

papier-mâché cover. 

The price quoted, £9 35s 8d each, was accepted! This was by far the largest 

single contract so far embarked upon. As there were several hundreds of parts 

on each interrupter, and the required delivery programme was fifteen rising 
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to thirty per week with a staff of only six, this meant considerable hustle and 

some degree of organisation. It may be said with some pride, and perhaps to 

the surprise of my readers, that the requirements were achieved and 

surpassed. 

Drastic measures had to be taken immediately with regard to sub-contracting, 

and practically every workshop within a considerable radius was roped in, as 

well as some London firms on capstan and press work. Before these could be 

started on the work certain modifications to design were made to facilitate 

production, and preliminary models were made up for approval. In spite of 

these necessary delays, the first batch of machines was delivered in May 1918, 

the serial numbers starting from 317. “Blimey, what ruddy marvels these old-

timers must have been” may be the sarcastic comment. Well, no; but there 

was much pride in the work, as now, and perhaps the sense of urgency and 

co-operation is greater when the number of operatives is small. Certainly the 

conditions as regards red tape and officialdom were not so irksome and 

retarding as in this war (1939-1945). One just got on with the job as quickly 

as possible and put good conscientious work into it. And somehow all the stuff 

seemed to work all right - in spite of the total absence of A.I.D11 inspection 

before despatch, rejections after delivery were nil. All right, all right MSTW/1, 

nothing personal intended! 12 

During the progress of this contract the author became restive on account of 

the fact that these were merely adaptations of existing designs and were not 

evolved in their entirety by the Firm. The experimental trait – that bug-a-boo 

of the production minded - was still in its vigorous prime and in spare 

moments between machining, winding, testing, supervising sub-contracts 

etc., an entirely new design was committed to the drawing board. Foundry 

patterns were produced by Mr Funnell, and the prototype finished up to the 

stage of winding. It was the original SL/4, a new attempt at solving the H.T. 

problem, (high tension for aircraft radio) this time in a streamline carcase, 

with a centrifugal governor for controlling the speed of the armature, provision 

for running as a rotary transformer in case of forced landing, and a ratchet 

clutch for automatically disengaging the airscrew under the latter conditions. 

It was designed for the same output as in the original experiment i.e. 1500V 

100mA and over-optimism suggested that the causes of failure encountered 

in the previous machine had been eliminated. 

  

                                                           
11 Aeronautical Inspection Directorate 
12 Note added by Geoffrey Mortley, when drafting his Foreword in about 2003: MSTW/1 was the then number 
one A.I.D. Approved inspector, Dick Steer, whose delegated authority and slavish adherence to the letter, and 
effective power to slow things down was evidently a source of irritation to George Mortley, whose 
entrepreneurial inventiveness had been the source of employment for all staff including those approved by the 
Aeronautical Inspection Directorate as in-house inspectors. 
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At this crucial period the Air Ministry called a conference at their HQ – the 

Savoy Hotel - to discuss the burning question of H.T. for their aircraft 

transmitters. The author arrived, late, with a roll of drawings under one arm 

and a bomb-shaped brown paper package under the other, to encounter the 

awe-inspiring sight of a conference table, at the head of which sat Warrington 

Morris and, down a long vista, representatives of about twenty dynamo 

manufacturers, interspersed with Air Ministry technicians 

Requirements were discussed, the output decided upon being in line with that 

mentioned above, with, it is believed, only one Trade exception - Newton 

Brothers of Derby - the scheme was turned down, either as being impossible 

of achievement within the weight limitations, or involving more experimental 

work than could be commercially justified. No doubt these firms were already 

snowed under with contracts for search-light generators, lorry and tank 

dynamos etc., and just didn’t want to be bothered with experimental work. 

At the close of the meeting the writer sought an interview with Warrington 

Morris and his star electrical technician, Frank Murphy, and exhibited the 

drawings and the non-wound SL/4 generator. 

Considerable surprise and satisfaction were evinced at the knowledge that 

their requirements had been to some extent anticipated, and an urgent 

request was made that the machine should be completed with all possible 

speed. Then followed a long series of experimental windings and 

disappointments owing to the lack of suitable insulating materials, with the 

knowledge that Newtons were racing us ‘neck and neck’ to get their machine 

in first. It was on this machine that the ‘duply’ type of insulation was evolved, 

and coloured identifying sleeving first used. 

Success was finally achieved, the machine taken to Kidbrooke (then the Air 

Ministry electrical test department) where the ‘experts’ applied 4,000 volts to 

the field winding and thus caused a further unnecessary delay. The repaired 

machine was next taken to Biggin Hill Aerodrome, where the writer met P. P. 

Eckersley (Capt. RFC) who later joined the Marconi Wireless Telegraph 

Company, and still later became the Chief Engineer of the B.B.C. 

On flight tests were satisfactory and the R.F.C. and R.NA.S. were delighted 

with the prospect of consigning their bulky dry batteries to the dust-bin. An 

immediate order was placed for one hundred machines and Newton’s also 

received an order for one hundred of their design. It is not known who came 

first in the race - anyway the two firms were within days of each other. The 

serial number of the prototype machine was 501. 

The contact had to proceed concurrently with the interrupters and it therefore 

became necessary to arrange for the greater part of the machining to be sub-

contracted. A Chelsea firm of some standing engaged on military equipment 
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Messrs Graham & Latham Ltd., was approached and an interview arranged 

with their Works Manager, Mr Walter Sprague. 

PART EIGHT - MAY 1945 EMESCO FORUM 

Whilst it is not my intention to throw bouquets, it is fair to acknowledge that 

the workmanship, accuracy and adherence to delivery promises from Graham 

& Latham surpassed previous experiences with other sub-contractors. The 

SL/4 machines for the Air Ministry were completed mechanically, but before 

many could be wound instructions were received to stop work on this contract 

- the war had ended and there were to be no more wars. 

An immediate re-start was made on the motor-cycle dynamos, an order placed 

with Graham & Latham for 200 machines, special type block batteries were 

designed in collaboration with Fullers and delivered to us – two hundred of 

them. In the meantime the Firm took a stall at the Scientific Products 

Exhibition, adjacent to Marconi’s stand, and exhibited e complete Motor-cycle 

Lighting and Ignition Set, and an Aircraft W/T Generator. 

An interview with R.D. Bangay of Marconi’s W/T Company resulted in a 

technical conference at Marconi House, during which a specification was 

drawn up for a stationary generator, to produce outputs of 12V 10A and 

1,500V 100mA when run as a rotary transformer from a 20V nickel-iron 

battery. Radio telephony was now an accomplished fact, and these machines 

were required for installation in light-houses, light-ships and shore stations 

working with them - and for a number of similar applications where the ‘new 

telephony’ revolutionised conditions previously existing. 

The Firm was promised an initial contract in the region of £9,000 subject to 

the sample machine meeting the specification, and the writer was of course 

given an entirely free hand with regard to design. Such was the urgency of 

Marconi’s demands that a considerable number of the original aircraft 

generators were re-purchased from the Disposal Board as a temporary 

expedient and re-wound for an output of 100 watts as rotary transformers, 

merely to get their Y.B. transmitters running pending development of the Y.B. 

type generator. 

When somewhat reluctantly acceding to the request for the Genesis series, 

the writer pointed out that it might give rise to the accusation of egotism. Well, 

here and now he cannot refrain from a trumpet fanfare on the success of the 

first Y.B. When it is considered that there was practically no built-up 

experience of H.T. machines on which to draw, it is a matter of some pride 

that, not only did the machine meet the specification in all respects without 

any trial and error modifications, but that over £20,000 worth of machines 

were manufactured before it was even considered desirable to modify the 

design - and then only to meet new performance specifications. 
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It is believed that quite a number of these old Y.B. machines are still in 

operation in different parts of the world. The first machine appeared early in 

1920 and bore the serial No. 862. During the same year machines of 600 and 

900 watts were made for Belfast and Oxford Universities, and several other 

types were experimented with, including a Hand-Driven Generator wound for 

1,500V and the Y.C. type for Marconi’s, having an output of 2,500V 100 mA. 

In view of the urgency of demands for H.T. machines, and the fact that there 

was little or no competition and prices obtainable were very satisfactory, it 

was decided to drop the motor-cycle dynamo work for the time being in order 

to concentrate on the Y.B. contracts. These were of sufficient magnitude to 

absorb all our energies for a period of three years. 

During the period in which Graham & Latham were assisting on the 

motorcycle sets and the SL/4 Aircraft Generators the writer had many 

interviews with their Manager, Mr Walter Sprague, and a very friendly 

relationship had grown up.  
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George Mortley’s letter to Walter Sprague, proposing their partnership, 28th April 1921 

The G E Mortley Company was at that period hampered by a lack of sufficient 

capital for development, also the demands on the author’s time were reaching 

the limit of human endurance! When, therefore, Mr Sprague confided that he 

intended to start in business on his own account at a future date he was 

invited to consider giving GEMCO the benefit of his experience. Thus, in 1921 

the Firm acquired the right to the name G E Mortley, Sprague & Co Ltd. 

Simultaneously Mr Bryant and ‘Hutch’ transferred their services to the Firm, 

followed at a later data by Peter Fenn. 

For some time past the author had become interested in ‘Wireless”, although 

in those days there was little to hear except morse from ships In the Channel. 

But now a desire arose to experiment in transmission, and he managed to 
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scrape through his 10 words per minute sending and receiving morse test, 

and duly acquired a permit to operate an experimental transmitting station. 

The experience subsequently gained was of considerable assistance at that 

stage when designing new types of W/T generators.  

Many amusing incidents occurred during those early days of ‘Broadcasting’ 

before the B.B.C. had come into existence and the Editor has suggested that 

a separate article of anecdotal trend dealing with this subject would be 

acceptable when the present Genesis series have reached completion.   

PART NINE - FEBRUARY 1946 EMESCO FORUM 

The eight previous instalments covered the period between 1913 and 1921, 

and the formidable task now confronts the author of condensing the next 

twenty-two years (preceding the Exodus to Tonbridge) into a single 

instalment, or at most two. The book of Exodus may safely be left to posterity, 

or at any rate to those more closely concerned with the affairs of the Land of 

Promise (?). 

Naturally, only a few of the Firm’s activities during these twenty-two years 

can be dealt with in the small space available, and these activities only in 

limited detail. Further, the description of various types of machine developed 

and manufactured will not be given in strict chronological order, as this would 

involve much time in searching records. 

Be it said - with due semblance of modesty - that the fame of the Emesco H.T. 

machines had begun to spread, and perhaps owing to the difficulty of 

obtaining supplies elsewhere - this Firm certainly led the field. As there was 

little competition and the prices obtainable were good, it was decided to 

specialize in the development and production of power plant for radio 

transmitters to the exclusion of the earlier and patented products of the Firm. 

This involved some risk, for the science of radio was expanding at a 

tremendous rate, and at any moment some new phase of its development 

might render the need for H.T. generators obsolete. As it turned out, however, 

the decision was a wise one. 
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Setting out from Nelson Road on the first Works outing, 1922 

Top row from left: Walter Sprague, George E Mortley, not identified, Jack Ewins 
Middle row: Bill Manning, Cecil Hawkes, William Woodhams, Bill Hawkes, Mr Price (driver) 
Front (standing): A E Funnel, Mr Bryant, not identified, George Wyer 

 

Enquiries for special types and sizes were received from various Government 

Departments to meet the requirements of W/T in the Services, and contracts 

from the Air Ministry for fair quantities included machines of the 1618 and 

3618 types; also dual-purpose generators having separate armature cores for 

the L.T. and H.T. outputs. 

An emergency Hand-Driven Generator was also designed for the Air Force, 

and for a considerable period one of these was carried on all military aircraft 

for use in case of forced landing. 
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Orders for larger, stationary-type machines wound for higher voltages began 

to come in and it was decided to develop the Y.B. class of machine (Type L.F) 

in a complete range of sizes to cover all outputs from 10 watts to 1,500 watts 

and to introduce a new series of machines having cast iron frames (Type C.F.) 

with outputs of 100 watts to 5 kW which could, if desired, be combined into 

motor-generator sets with two, three or more direct coupled units. One of the 

first of these was supplied to a W/T amateur enthusiast, Mr Gerald Marcuse, 

the output being 4,000V 1,000mA. Incidentally, this machine, and two others 
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of smaller output, supplied to Messrs. Partridge & Secretan were used in the 

first epoch-making radio contacts with Australia and New Zealand. 

 
 

1920s promotional material  

At about this time the Marconi Company commissioned this Firm to design a 

motor-generator set, the generator having tandem armatures giving outputs 

of 28V 23A and 2,500V 250mA. These sets were for use on whaling vessels 

and a considerable number were manufactured over a period of years. 
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A Customer in Paris, M. Kraemer, visited our works to discuss generating 

plant for a French W.D. W/T car. The output was, if memory serves, about 

1.5kW and the arrangements with regard to alternative methods of drive etc. 

were very elaborate, but space does not permit of their description. Later, 

Kraemer ordered several generators of 5,000V 5kW output for a French 

broadcasting station. 

Such voltages were somewhat extreme for the size of machine, and technical 

difficulties were experienced with regard to insulation and commutation. 

Subsequently such difficulties were overcome by the use of interpoles and by 

a reduction of peripheral speeds. 

Mr Sprague and the writer, combining agency business with pleasure, during 

a week in Paris, were enabled to inspect the broadcasting transmitters while 

being powered by our generators during tests at M Kraemer’s Works. We also 

saw other things, a description of which, however, cannot find a legitimate 

place in this article! 

M Kraemer also commissioned us to manufacture motor-generator sets for 

use by the French Mt. Everest Expedition in maintaining radio 

communication with their base camp. 

Another interesting type of machine developed by the Firm was the portable 

pedal-driven generator, as supplied in some hundreds to the Romanian 

Government. These machines were provided with centrifugal armature-speed 

governors and were compound-wound. The result being that the L.T. and H.T. 

outputs were maintained constant under varying pedal speeds and loading. 

One of these generators was loaned to the Oxford University Polar Expedition, 

and was operated for many months in a dug-out beneath 15 feet of ice and 

snow. A modified version of this generator has also been supplied in many 

hundreds to the Admiralty for ship to shore morse lamp signalling during the 

Second World War. 

For some time past the present author had been an active and enthusiastic 

experimentalist in radio transmission, and one of the most interesting jobs 

from his personal point of view was the manufacture of a combined hand-

crank generator and 4-band transmitter, of which the following is a very brief 

description: 

The generator was of our then standard “H” type, having outputs of 6V 2.6A 

and 800V 30mA. The generator gear-head was of compound epicyclic type, 

with a ratio of approximately 32:1. At the remote end of the shaft was mounted 

an interrupter gear for L.C.W., also a double reduction worm gear with a ratio 

of about 600:1. This gear operated, at about 5 r.p.m., a spindle carrying three 

removable discs in which were moulded code groups of morse letters. The 

machine was mounted in a cabinet, in the lower half of which was built a 

transmitter which could be operated on 900 metre wavelength (Civil Aircraft), 
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600m (Marine Wave-length), 180m (mobile) or 30m for long distance work. 

Thermionic valves for this transmitter (Type MS/2O) were made by Mullards 

to our specification. At one end of the cabinet, enclosed by a door, were two 

control panels. Through the upper one of these projected the morse disc 

changing cap - it should be mentioned that a pocketful of these discs could 

be carried, and any disc, or group of three, put into operation in a few seconds. 

Also on the top panel was a selector switch with contacts for C.W. or I.C.W. 

and a similar switch for automatic or manual keying, permitting pre-selection 

of any of the three ‘auto’ discs. 

Thus, it was not necessary for the operator to have a working knowledge of 

the morse code; he had merely to select ‘S.O.S’, or whatever, on the switch 

and crank the handle, when the signals would be sent out automatically. 

The tapping-key which could be used for manual operation ¡f desired was of 

the folding type, normally housed flush with the panel. The lower panel 

contained the usual tuning devices. An adaptation made for use on aircraft 

comprised a flexible shaft carrying a windmill (impeller) at one end, the other 

end being capable of being plugged into the generator shaft, bypassing the 

gears. An extension control-box with multiple flex could also be plugged to a 

socket in the cabinet, thus bringing the selector switches and manual key 

within easy reach of the pilot. 

The entire apparatus was designed and made at the Nelson Road Works (the 

original factory was at Nelson Road, Tunbridge Wells) and was intended by 

the customer, Capt. Frost, for, among other things, demonstrations of “wired-

wireless” (what a paradoxical term) to the Dept. of Safety in Mines. 

 

George Mortley with his new partner Walter Sprague experimenting on Ashdown Forest with wireless 

transmission in the early 1920s 
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By the mid-1930s most of the problems connected with High Tension 

generator design and construction had been encountered and overcome, and 

although from that time onward new types were continually developed, 

methods were now more or less stereotyped. Much of the adventure interest 

had disappeared and had been replaced by the more commercial aspect of 

expanding the business. 

 

Thus closed George Mortley’s account of the 

early years of the business he founded in 1910 

 

 

 

Emesco advertisement in The T & R Bulletin magazine, January1926 
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Post script notes 

1 What happened to George Mortley after the 1940s, when his ‘Genesis 

of Emesco’ was written? 

Although still engaged with company matters during the Second World War, George Mortley 

was content to make the transition to retirement by the late 1940s, leaving his colleague 

Walter Sprague to run the business, and for his former apprentice William Woodhams to be 

the General Manager in-waiting.  

George Mortley retained his sharp intellect and practical skills, and was able to indulge his 

interests in technology and music for many years. The close proximity of the factory at Nelson 

Road, Hawkenbury, enabled him to maintain social contact with his former colleagues, and 

provided access for him to machine shop tools and materials to support the occasional 

fulfilment of his creative urges. However, it seems that the achievement of new technological 

advances eluded him, possibly arising from the burden of focusing on business management 

rather than on intellectual curiosity.    

Although he was able to live in modest domestic comfort through his long old age, George 

Mortley did not make his fortune from his inventions and patents (of which there were many), 

or from the business he founded. Apart from a single pre-war business trip to Paris, it is 

thought that he made no other overseas trips for business or pleasure.   

It is apparent that George Mortley exercised a deep sense of loyalty to his workforce. Over a 

period of time, he gifted shares in the business to many long-serving employees, and 

supported the sometimes idiosyncratic conduct of gifted colleagues (including Walter 

Sprague and William Woodhams) for whom he had high regard. George Mortley’s own 

working style – of working hard and long when the mood took him, and eschewing 

conventional business-hours attendance - was adopted with enthusiasm by his key 

lieutenants. Many school-leavers joining in the 1920s and ‘30s went on to work for G E 

Mortley, Sprague & Co Ltd for their entire working lives.   

George Mortley was inclined to hypochondria, took little exercise, and was a heavy smoker. 

In retirement, his daily routine included perusal of technical journals, listening to and playing 

music, tinkering with model engineering projects (he had a small lathe in his garage), and 

avidly watching BBC TV broadcasts, critiquing both musical performances and 

broadcast/receiver technology. 

Infirmity in late old age meant that he and Rose had to leave their home in Forest Road, 

Tunbridge Wells, in the early 1970s, to live in specially adapted accommodation with their 

son and daughter-in-law, Wilfred and Greta, in Chelmsford, Essex.  Without ever seriously 

suffering from the ill-health he had feared for many decades, he died in his sleep aged 93.     
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Obituary Notice, Kent & Sussex Courier newspaper, Friday 12th July 1974 

Mr G E Mortley (Tunbridge Wells) 
 
Mr. George Edward Mortley a former resident of Tunbridge Wells where he founded 
the family firm of Mortley Sprague to develop his own inventions and patents, died at 
Chelmsford on Thursday of last week.  He was 93.  
 
A native of Matfield, Mr Mortley was educated at the village school and apprenticed 
to a scientific instrument manufacturer. By 1912 he had established in Tunbridge 
Wells a business of which it was written: “Whilst this firm is scarcely known in its 
local town, its products exist literally in all parts of the world”.  
  
His early innovations tackled the problems of reducing the weight of the electrical 
generators which had to be carried on aircraft using radio; and his use of small 
propeller—driven generators was quickly adopted as standard by the British 
Government.  
  
In the years between the wars his inventions were used by Trinity House and 
Marconi’s and on a number of expeditions including the Shackleton and Mawson 
expeditions.  
 
During the Second World War when he was unable to produce the machines in 
sufficient quantity they were constructed to his design and specification by Hoover’s 
and other large companies without any claim being made for royalties.  
 
Before the days of the BBC Mr Mortley broadcast his own Sunday evening concerts 
from an experimental Station at Forest Road home.  
 
During this period he experimented with two-channel transmission and binaural 
reception and claimed to have coined the word ‘stereophonic’, using the system a 
quarter of a century ahead of its general adoption.  
  
Mr. Mortley’s other great interests was music. He had the rare gift of being to define 
absolute pitch without the need for a related sound. For some years flautist with the 
Tunbridge Wells Symphony Orchestra, he could also play the 'cello, piano, oboe and 
clarinet.   
 
For some time he his wife ran an orchestra 22 players. He had played in 27 churches 
and chapels in Sussex and Kent and at more than 400 performances at Tunbridge 
wells Opera House.  
 
He and his wife were married on April 13, 1906, between the morning rehearsal and 
evening performance or Rossini's Stabat Mater at the Opera House.  
 
Mr & Mrs Mortley left their Forest Road Home three years ago to live with their eldest 
son in Chelmsford. Despite his 93 years Mr Mortley remained active and within the 
last year wrote a letter which was accepted for publication in a scientific journal. He 
leaves a widow, three sons and a daughter.  
 
The funeral took place at the Tunbridge Wells Cemetery on Tuesday. 
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2 What happened to G E Mortley, Sprague & Co Ltd after the 1940s? 

Arising from the company’s core skill – manufacturing high quality electro-mechanical devices 

mainly for aviation applications, with HMG and Empire agencies being by far the most 

important customers – business expanded rapidly during the Second World War. The labour 

force peaked at about 80 - 90 personnel, and production was undertaken at the original 

Nelson Road works, at the new Lyons Crescent, Tonbridge, factory (opened during WW2), and 

with sub-contractors.    

G E Mortley, Sprague & Co Ltd was typical of many enterprises of the age:  it undertook 

original R&D work, product design, manufacture, standards compliance and functional 

testing, apprentice and craftsman training, and marketing, all via direct employees. A stable 

and content workforce precluded the opportunity for recruitment of fresh personnel, new 

ideas, and methods. Capital funding was always achieved via internal sources, made possible 

through a steady income stream from a few long-standing blue-chip customers.   

The founder, and his senior colleagues, encouraged a congenial atmosphere of technological 

innovation and excellence of product quality, where their enjoyment of the self-contained 

business organisation was to them more important than growth, diversification, and personal 

enrichment.  

Through the lens of history, it possible to identify the factors that, in aggregate, contributed 

to the slow decline in the fortunes of the business and its eventual winding-up in 2002. 

 

 The genesis of the business was based on the technical brilliance of its innovative founder. 
However, this brilliance was fading by the 1940s and 50s, as George Mortley grew older. 
Although several early employees (notably William Woodhams), were gifted and able 
engineers, the spark of original creativity was never to be equalled or replaced.  

 

 During the 1950s, the ‘trademark’ products of the company were rotary transformers – 

rotating electromechanical devices whereby a direct current (DC) motor would drive a 

generator on the same shaft, thus producing different DC output(s). Commonest 

applications were in civil and military aircraft, where rigorous performance specifications 

applied. The company had little expertise on power electronics (and, later, in micro-

processor technology), and the collapse in the global demand for rotary transformers by 

the aviation industry was not foreseen. As the rotary transformer business tailed away, G 

E Mortley, Sprague & Co Ltd focused attention on the batch production of small motors 

and generators for specialist applications, where reliability justified high unit costs. 

 

 The management of the company became ineffective. Walter Sprague, older now himself, 

became a part-time presence, and with George Mortley’s blessing, the General Manager 

role fell to William (Willie) Woodhams. ‘WW’ was a loyal supporter of George Mortley, 

and adopted a similar paternalistic regard for long-standing employees. During his lifelong 

role within the company, and inspired by George Mortley, he became a very able electrical 

engineer, but he was not an effective manager. He became Chairman in the 1960s, and 
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continued to exercise an executive role when he judged it appropriate. He held office as 

Chairman until 1978 when he was in his late 70s, attending the Lyons Crescent office on a 

daily basis.  

 

 Geoffrey Eustace Mortley, George’s youngest son, was a professional electrical engineer, 

and worked for the business from 1940. He became Managing Director in 1972 but found 

himself unduly subject to the influence of WW in management issues, and only achieved 

elevation to Chairmanship in 1978 at the age of 59. 

In fact, Geoffrey E Mortley devoted as many years of service to the business as did his father. 

Although in due course many people assumed he was indeed the G E Mortley of EMESCO, the 

charge of nepotism was never associated with him. He was encouraged by his father to live 

away from the family home in Tunbridge Wells and to undertake an apprenticeship with an 

electrical engineering business in London. When Geoffrey sought employment with G E 

Mortley, Sprague & Co Ltd, not to enjoy patronage but as a means of returning to Tunbridge 

Wells to be close to the girl who was to become his wife, he found that his father delegated 

the response to the application for employment to Walter Sprague: see next page.  It seems 

he was not warmly welcomed, and spent many years as a subordinate of Walter Sprague and 

Willie Woodhams. 

Geoffrey Mortley received his higher education at the Borough Polytechnic, London (now 

London City University), and became a graduate Member of the Institution of Electrical 

Engineers (IEE, now the Institution of Engineering & Technology, IET) in 1942. His Membership 

of the IEE/IET spanned 70 years. 

Perhaps as a consequence of the want for personal fulfilment not forthcoming with EMESCO, 

Geoffrey Mortley pursued for many years an active role in local and civic affairs, being an 

independent member of Tonbridge Urban District Council (Chairman 1968), magistrate, and 

supporter of various worthy endeavours.  

  

The Lyons Crescent, 

Tonbridge, factory 

c1972.  A classic 

1930s factory style, 

constructed in 1942, 

with front offices, & 

rear factory floor 

under pitched glazed 

roofing. The site was 

on an in-filled creek 

of the River Medway; 

the structure suffered 

serious subsidence 

problems, & was 

demolished in 

2003/4. 
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Walter Sprague’s offer of employment to the founder’s son, Geoffrey E Mortley 
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It was a matter of great sadness for Geoffrey Mortley, as Chairman, to preside over the demise of the 

business founded by his father, and to witness the demolition of the Lyons Crescent site where he had 

spent most of his own working life.  

But he derived satisfaction in avoiding the bankruptcy of the business, of seeing the distribution of 

remaining company funds to the many shareholders, employees past at and present, and to reflect on 

the development of technical expertise, skills, international reputation, and the provision of secure 

employment for loyal employees over many years. 

 

 

 

Where industry once hummed – now high density commuter housing: Mortley Close in 2014.  
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