
alby Justin Pollard 

Engineering's near 
misses, heroic failures 
and plain rotten luck 

HISTORY IS WRITTEN by the 
victors, or at least it's written 
about the victors, and this 
column is as guilty of that as any 
other. Yet in focusing on the glory; 
I wonder if I fail to give a genuine 
picture of engineering and 
invention. The Brunels, Teslas 
and Leonardos of this world were 
undoubtedly brilliant and 
tenacious, but they were lucky: 
There have been other engineers 
who have worked just as hard, 
perhaps with just as much 
vision, but perhaps the dice 
simply never landed well for 
them. This month's column is a 
tribute to them and particularly 
the unluckiest engineers of all. 

The flyers come high on this 
list. To build a flying machine 
and then attempt to fly in it 
yourself requires enormous 
faith. Eilmer of Malmesbury was 
a 12th-century monk, so he had 
faith, but also had some 
engineering skill. He fixed wings 
to his arms and feet, and jumped 
from the tower of Malmesbury 
Abbey: Reports say he "flew" over 
a furlong, although much of that 
flight was in a downwards 
direction. He was lucky in only 

breaking his legs and he survived 
into old age. 

Ismail ibn Hammad al-Jawhari 
was less fortunate. At about the 
same date, he jumped from the 
roof of a mosque in Nushapur, 
held aloft with only wooden wings. 
He died in the fall. Franz Reichelt, 
the Austrian 'flying tailor' , wanted 
to make flying safer when he 

· invented the wearable parachute 
in 1910. In 1912 he told the French 
authorities he intended to test 
his invention with a dummy from 
the Eiffel Tower, but at the last 
minute announced he would test 
it himself. Despite numerous 
attempts to stop him, he 
plummeted to his death. 

Other forms of transport have 
proved equally fatal. Sylvester 
Roper had a serious reputation 
as an engine inventor, but came 
to grief on a Columbia bicycle 
he had fitted with one of his own 
steam engines for a speed trial. 
He was found to have died from a 
heart attack, although no one is 
sure if this led to his crash, or the 
alarming speed of his steam bike 
caused the heart attack. 

Ships have also done their best 
to devour their inventors. In 1843, 
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Horace Lawson Hunley drowned 
on his great invention, the 
combat submarine. In an ironic 
twist of fate, the naval architect 
in charge of the plans for. Titanic, 
Thomas Andrews Jr, also 
happened to be on board for her 
first fatal voyage and didn't live 
to tell the tale. Even when not 
afloat, the sea can remind 
inventors that it's not to be 
messed with. Henry Winstanley; 
builder of the first Eddystone 
Lighthouse, was inside his 
magnificent invention when the 
Great Storm of 1703 struck. 
Neither he, nor the five men with 
him, were ever seen again. Nor 
was the lighthouse. 

Of course, many have died 
quite heroically for their work. 
Marie Curie, double Nobel prize 
winner, died of aplastic anaemia 
brought on by radioactive 
materials she studied, as did 
Sabin Arnold von Sochocky; the 
inventor of radioactive paint. 

Others, we might feel, 
succumbed to a universe intent 
on getting even with them. Soviet 
scientist Andrei Zheleznyakov 
was developing the nerve agent 
Novichok 5 when a malfunction 
in his suit exposed him to the 
chemical. Unhappily for him, the 
agent worked perfectly: 

However, while most of these 
unfortunate ends might in some 
way be predictable outcomes of 
trying to go further, faster and 
higher, not all inventions have 
done this for their inventors in 
such obvious ways. 

Thomas Midgley Jr is 
remembered, and sometimes 
reviled, today for his invention 
of two of the most damaging 
chemicals of the 20th century; 
tetraethyl lead and chlorofluoro­
carbons. Yet neither of these 
killed him. Having contracted 
polio in his early 50s, the ever 
resourceful Midgley invented a 
mechanical device to help him 
get out of bed unaided. Becoming 
entangled in the ropes and 

pulleys one morning, he was 
strangled to death. 

Still more surprising was the 
death of William Bullock, 
inventor of the revolutionary 
but generally rather innocuous 
web rotary printing press. An 
improved version of Richard 
Hoe's rotary press, Bullock's 
machine allowed huge rolls of 
paper to be fed into the machine, 
rather than cut sheets, and 
printed on both sides as well as 
then folding and cutting the 
pages. This marked the 
beginning of mass publishing, 
but also the end of Bullock. 

While installing a press he 
attempted to kick a drive belt 
into position on a pulley and got 
his leg caught in the machine. 
The leg injury went gangrenous 
and he died during an 
amputation attempt, thus giving 
the lie to the phrase: "Sticks and 
stones may break my bones, but 
words will never hurt me." · 
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This edition of Eccentric Engineer tells the story of the BBC Time Signal, 
and how. over the years. it has just got more complicated. 
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A tale of six pips - how 
the BBC became the 
national arbiter of time 

EVERY ENGINEER needs to 
know the time, if only so as to not 
miss lunch. Since 1924 many 
Britons have been checking their 
watches against the BBC time 
signal, known affectionately as 
'the pips'. 

The history of the 'pips' is 
almost as long as the history of 
the BBC itself. The first 
transmissions from what was 
then the British Broadcasting 
Company began in late 1922, and 
soon afterwards there were 
suggestions of broadcasting a 
time signal under the control of 
the Royal Observatory at 
Greenwich-then the arbiter of 
time in the UK. 

No one seems to have seen a 
need for this degree of precision, 
but early broadcasts did use their 
own ad hoc 'pips', marking the 
8pm and 9pm news programmes 
with a time signal consisting of 
the announcer playing the 
Westminster chimes on a piano, 
and later a set of tubular bells. 
This proved rather popular with 
listeners, who could now adjust 
their clocks and watches daily, so 
the BBC decided to invest in 
some more high-tech clocks from 

the Synchronome Company. 
These provided audible 'ticks', 
which the announcer then 
simply counted down. 

The idea for the actual pips 
probably came from amateur 
horologist and radio enthusiast 
Frank Hope-Jones, who ended a 
particularly well-timed radio 
lecture by counting down the last 
five seconds to lOpm. After this, 
he suggested that the BBC might 
broadcast an audible time signal. 

John Reith, managing director 
of the BBC, decided to contact 
the Astronomer Royal, Frank 
Watson Dyson, to discuss the 
idea. Dyson agreed to modify two 
clocks at Greenwich, so their 
escapement wheels controlled a 
switch on a lkHz oscillator, 
which sent this signal down a 
telephone line to the BBC to 
produce a time signal every 
half-hour. To help people set their 
watches it was decided to 
broadcast six tones from the 
oscillator starting at five seconds 
to the hour and ending on the 
hour, the start of the last tone 
being the hour itself. The 'pips' 
were first transmitted at 
9.30pm on 5February1924, 
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introduced by Dyson himself. 
For 13 years the system 

worked well, until the Royal 
Navy, which controlled 
Greenwich Observatory, 
realised the BBC had never paid 
for the service and sent them a 
bill. In return, the BBC reminded 
the Navy that they had never 
billed them for the shipping 
forecast and the matter of fees 
was quietly dropped. 

When the Royal Observatory 
moved to Herstmonceux Castle 
in Sussex in 1958 the 'pips' had to 
move too. Here two electric 
clocks generated the signal, 
which was sent down two phone 
lines (one for redundancy) to the 
BBC in London. To confirm that 
the lines were working the clocks 
sent a continuous tone all the 
time, the 'pips' being short 
silences. This signal was turned 
into lkHz 'pips' by the BBC. 

With the occasional spurious 
pip, the time signal survived 
largely unchanged until 1971, 
when an international 
agreement brought all time 
signals on to International 
Atomic Time (IAT). While this 
hardly bothered those setting 
their watches before the news, it 
bothered the timekeepers. IAT is 
relentlessly accurate whereas 
the Earth itself is not, running 
slightly slow. It was decided that 
local time, such as GMT, would 
have to occasionally be adjusted 
by adding a 'leap second'. Yet this 
proved problematic for the 'pips'. 
Obviously, a seventh 'pip' could 
be added, but how would the 
audience know which was the 
last pip? The answer was to alter 
the length of the last pip from 
O.ls to 0.5s and so the familiar 
sounding last 'pip' was born. 

From 1990, the BBC took over 
creating the signal itself, always 
aiming at higher accuracy and 
even adjusting for the time it 
takes the signal to travel to the 
transmitter and then to the 
receivers, even though these 

fractions of seconds are far less 
than the time lost in the sound 
getting from the radio to the 
listeners' ears. Of course, 
occasionally things went wrong. 
At 8am on 17 September 2008, 
seven 'pips' were broadcast six 
seconds late. To this day, no one 
knows why, but the machine was 
reset by switching it off and on 
again and has worked well ever 
since. 

Being a story of scientific 
endeavour, one might expect that 
from here on in, it just gets more 
accurate - but you'd be wrong. 
With the advent of digital radio 
and internet, the time signal has 
become, ironically, far less 
accurate. Digital signals need to 
be encoded and decoded, and for 
digital radio this can take 1.5 
seconds. For the BBC website, it 
can be as long as 10 seconds. The 
digital age may herald the end of 
the 'pips' as we know them. Time 
to dust off those tubular bells. • 
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The story of an adventurous and revolutionary engineer, draughtsman, inventor, silversmith, 
merchant, banker, statistician, pamphleteer, editor, speculator... and convict. 
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The many, varied and 
unappreciated careers 
of William Playfair 

NOT MANY children who 
grapple with pie charts, bar 
charts and time-series plots 
know they can thank an engineer 
for their misery: Nor would 
William Playfair have probably 
wanted to be remembered as 
such - but few can choose where 
fate takes them, and Playfair was 
taken further than many: 

William was born in 1759 at the 
dawn of one of the great eras of 
engineering. The son of a 
Scottish clergyman, he became 
apprenticed to one of the major 
figures of the Agricultural 
Revolution, Andrew Meikle, the 
inventor of the threshing 
machine, before becoming 
personal assistant to James Watt 
at the Boulton and Watt engine 
works in Birmingham in 1777. 

Just five years later, he left to 
form the first of his many 
companies in London. Sadly, 
business didn't seem to come 
easily to Playfair and his silver­
smithing company failed, though 
not before he had invented the 
first industrial process for silver­
plating spoons. 

Playfair then returned to one 
of his first loves, draughtsman­
ship, which he learned at the 
drawing tables of Meikle and 
Watt. Keen to write about 
another passion, economics, he 
found it hard to visually get his 
ideas across so he meticulously 
'diagrammised' his arguments. 
In the process, he laid the 
foundations of statistical 
graphics. His 'Commercial and 
Political Atlas', published in 
1786, contained not a single map, 
but instead was illustrated with 
43 'time-series' plots and a bar 
chart- the first bar chart ever 
printed. This was revolutionary, 
but received little publicity in 
England. 

Feeling somewhat under­
appreciated, he decided to move 
to Paris in 1787 where he found 
his work much more widely read, 
even by the King, who was fond 
of geography: Unfortunately, 
France was becoming rather 
revolutionary and political 
events began to overtake him. 
Not one to be left out, and not 
showing much loyalty to his 
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royal patron, Playfair decided to 
join in as part of the hastily 
formed St Antoine Quarter 
militia, and took part in the 
storming of the Bastille. 

However, politics proved no 
easier a career than any of his 
others, and he was widely seen as 
an English aristocratic Royalist 
- despite being the Scottish son 
of a vicar. Things weren't helped 
by his involvement in a new 
business - a scheme to send 
French settlers to America which 
had, typically for Playfair, gone 
bankrupt. With the heat rising in 
Paris, particularly after he 
rescued a judge who had invested 
in his scheme from the mob, he 
decided to head for Germany: 

Here, he tried his hand again 
at engineering, deftly copying a 
description of the recently 
invented telegraph and sending a 
model of the apparatus to the 
Duke of York along with a new 
alphabet for telegraphy: Sadly, 
the Duke of York seemed 
unimpressed and no commission 
followed, so Playfair turned to 
yet another career. Now back in 
London, he turned to banking, 
setting up the 'Security Bank' 
using banking techniques he had 
seen in Paris. However, following 
a spat with the Bank of England, 
this business also folded. 

Yet Playfair was not quite done 
with banking and managed 
finally to attract the attention of 
the government in the form of 
Home Secretary Henry Dundas. 
Disillusioned with the 
Revolution and the subsequent 
conflict with Britain, Playfair 
suggested that rather than 
sending men and weapons to 
fight the French, he could defeat 
them with money: His scheme 
involved forging one hundred 
million 'assignats' - the French 
financial instruments used 
during the Revolution - and 
flooding the country with them. 
His plan was that, as bad money 
drives out good, this would 
cripple the French economy and 
prevent them waging war. The 

forged notes were introduced 
with huge success, and within 
two years the assignat was 
worthless. 

Sadly, he received no credit for 
this work, and instead turned to 
writing and pamphleteering, 
warning the government (among 
other things) of the likely escape 
of Napoleon from Elba. But 
Playfair proved something of a 
Cassandra in official circles and 
was ignored. Forced into debt, he 
ended up in the Fleet Prison for 
three years. 

With the restoration of the 
Bourbons, he decided to try his 
hand again in France as a 
magazine editor but was 
prosecuted for libel and had to 
escape back to England to avoid 
another prison sentence. Here he 
returned to his graph paper and 
publishing, inventing his piece de 
resistance, the pie chart. By this 
time, he had been an engineer, 
draughtsman, inventor, silver­
smith, merchant, banker, 
statistician, pamphleteer, editor, 
speculator and convict, but it 
would be his graphs that would 
live on in every school maths 
book, every economics paper and 
news programme. · 

CAPTION PRIZES 

BAG A BOOK 

This month's competition winner 
wil l receive copies of 'Siege 
Warfare Operations Manual' and 
'Wooden Toy Manual', both 
from Haynes Manuals (haynes. 
co.uk) . The winner of our 
February 2020 caption 
competition is Charlotte Levy: 
"When I took this job at 
Deliveroo, I didn't expect this!" 

www.EandTmagazine.com April 2020 Ef gineering 6 Technology 

91 

l027096
Highlight



... 
The tale of the 
Rocket Girl who 
kept her secrets 

MARY SHERMAN MORGAN is 
perhaps an unlikely hero of the 
space race and certainly an 
underappreciated one. 

One of six children, she was 
brought up on a rural North 
Dakota farm, and only went to 
school aged eight when the local 
education board insisted. At 
school she shone and developed a 
passion for chemistry; later 
enrolling at Minot State 
University; shortly before the 
Second World War broke'out. 
However, her longed-for degree 
would not materialise. One of the 
effects of the war in the US was a 
shortage of scientists and 
particularly chemical engineers. 
Men were sent to the front, so 
local recruiters looked around 
for other qualified people not 
subject to service -the young, old 
and, of course, women. 

Morgan was approached by a 
recruiter who heard of her 
brilliance at chemistry. He made 
her a peculiar offer-ajob at an 
Ohio factory that she must decide 
on without knowing what the 
factory made or what her job 
would be. The only clue was that 
she would have to pass Top Secret 

security clearance. This, and the 
chance to earn some money; 
proved enough for the ever 
inquisitive and almost destitute 
Morgan, who agreed to put her 
degree on hold and take the job. 

Morgan arrived in Ohio to find 
she was to work on explosives 
manufacture at the Plum Brook 
Ordnance Works, which would 
produce over half a million 
tonnes of pentolite, DNT and 
TNT during the war. Despite 
having no formal qualification, 
Morgan developed a unique skill 
- she proved brilliant at 
synthesising explosives. So vital 
did she become, that when she 
had an illegitimate child in 1944, 
even her prudish 0 hioan 
managers could not let her go. 

By the end of the war, Morgan 
was keen to continue working, 
but the options for an unqualified 
woman with an illegitimate child 
seemed minimal. She was saved 
by her knowledge of explosives 
and, as the Cold War heated up 
and the space race began in 
earnest, she was snapped up by 
North American Aviation for its · 
Rocketdyne fuel division in 
Canoga Park, California. 
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Arriving at North American, 
she found she was the only 
woman on the engineering floor, 
working alongside 900 men, and 
the only one without a degree. 
Despite the odds, she was quickly 
promoted to theoretical 
performance specialist and 
tasked with solving America's 
greatest space problem. The US 
space programme was based 
around the Vanguard rocket, 
although Wernher von Braun 
and his German naturalised 
team had designed a competing 
vehicle, the Jupiter C, based on a 
Redstone missile. However, the 
Redstone was considered more a 
military project than a scientific 
one and had proved to be too 
heavy to place a satellite in orbit. 
By the time the Russians did 
exactly that with Sputnik 1, it 
had become a matter of national 
pride for the US to join them in 
space with Vanguard. 

While Vanguard was 
developed, Morgan was named 
technical lead scientist on the 
project at Rocketdyne and came 
up with a simple but brilliant 
solution to von Braun's problem. 
She synthesised a new, exotic 
liquid fuel, which simply packed 
more punch than the standard 
75 per cent ethyl alcohol fuel used 
previously. Morgan suggested 
her new fuel be called 'Bagel' as it 
would be used with the oxidiser 
LOX - Bagel and Lox. The Army; 
not finding rocket fuel to be a 
humorous subject, decided on 
'Hydyne' instead. 

Time was pressing. Having 
been stunned by the launch of 
Sputnik, America prepared its 
Vanguard for launch in late 1957, 
only to be horrified as it very 
publicly exploded, just l.2m off 
the launch pad. Von Braun was 
told to prepare his Jupiter C 
rocket for an immediate launch 
in a desperate attempt to save 
face. Fuelled with Hydyne, the 
rocket, now renamed Juno 1, was 
prepared at Cape Canaveral, with 

the eyes of the world waiting to 
see if America's space dream 
might end before it even began. 

They needn't have worried. 
Morgan's fuel propelled 
America's first artificial 
satellite, Explorer 1, into orbit on 
31January1958. The launch 
brought fame to von Braun and 
his team and put America on the 
road to the Moon. Yet no fame 
came to Morgan, who shunned 
publicity and, having been 
employed on 'military projects', 
faithfully kept her secrets as she 
had done since the war. So well 
did she hide her role in saving 
the US space programme that 
when she died in 2004, newspaper 
editors were unable to verify the 
obituary submitted by her son. 
As he later recalled: "My mother 
had done such a good job of 
erasing herself from existence 
by not allowing anybody to write 
about her .. . nobody could verify 
that she ever even existed." · 
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This month's edition tells the story of how mowing the lawn evolved from a task for 
an expert scythe-man to an 'amusing, useful and healthy exercise' for everyone. 
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How green, green grass 
became the symbol of a 
well-kept home 

IN RECENT DAYS, the scope for 
an engineer, even an eccentric 
one, to roam far and wide has 
been somewhat curtailed, so 
we've had to look for engineering 
where we can find it- in the 
shed. With little to do other than 
mow the lawn, we've had time to 
ponder that most useful of 
machines, the lawnmower. 

Were this the 18th century, 
popping out to mow the lawn 
would have also accounted for 
our daily - if not weekly -
exercise allowance. Lawns were 
cut by hand with a scythe, so the 
large garden sward could only 
really be considered by those 
who could afford 'scythe-men'. 
These were the professional 
lawn-cutters of their day, using 
made-to-measure scythes that 
fitted their height. Adjustments 
to the height of grass were made 
by strapping blocks of wood to 
the soles of their boots, rather 
than by trying to adjust the 
height at which they swung the 
blade, as the very finely honed 
edges were instantly blunted if 
they hit the ground by accident. 

Such labour-intensive work 
was clearly in need of a hero, and 

one was found in 1830 in a textile 
mill in Thrupp, Gloucestershire. 
Foundryman Edwin Beard 
Budding had established an 
ironworks in 1827 to provide 
parts for John Ferrabee's nearby 
Phoenix textile mill, and it was 
here that he saw an ingenious 
machine for shaving the nap of 
the cloth used for Guardsmen's 
uniforms to make it smooth. 

Inspired by this 'debobbling 
machine', Budding wondered if 
it could be put to any other use. 
After much tinkering, he and 
Ferrabee went into business 
manufacturing their first 
'lawn-mower', or as the 1830 
patent puts it: " ... machinery for 
the purpose of cropping or 
shearing the vegetable surface of 
Lawns, Grass-plats and Pleasure 
Grounds." 

This patent must have caused 
the heart of many a scythe-man 
to sink, but the lawnmower was 
not so much putting scythe-men 
out of business as creating the 
demand for lawns. So expensive 
was scything lawns that few 
places had them and even parks 
relied on sheep to graze grass 
down rather than having it cut. 
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As Budding also points out in his 
specification, his machine was 
considerably more reliable that 
the most expert scythe-man and 
with his cut: " ... the eye will never 
be offended by those circular 
scars, inequalities, and bare 
places, so commonly made by the 
best mowers with the scythe, and 
which continue visible for 
several days". 

Budding's mower consisted of 
a series of curved blades around 
a cylinder set in a cast-iron frame 
with a handle for pushing from 
behind (or later pulling from in 
front). A system of 16:1 gears 
powered by a rear roller turned 
the blades and brought them 
against a rigid knife-bar on the 
underside of the machine where 
cutting took place. Another roller 
behind the cutting cylinder 
adjusted the height of the cut. 
The cuttings were thrown up and 
caught in a collection tray. 

Under their agreement, 
Budding was responsible for the 
technical work and Ferrabee 
provided money for development, 
patenting and production. After 
costs, the profits were then 
shared equally between the two. 
Ferrabee was an astute 
businessman and in these early 
days of patenting, he decided to 
license the design to other 
agricultural manufacturers 
rather than wait for them to 
pirate it. In 1832 Ransomes, Sims, 
and Jeffries of Ipswich acquired 
the rights to produce the 
machines and one of the great 
names in lawn-mowing was born. 

The lawnmower democratised 
grass-growing, once the preserve 
of the extremely wealthy. The 
mechanical lawnmower allowed 
municipal parks to manage large 
lawns, and one of the earliest 
machines was sold to the London 
Zoological Gardens. Oxford and 
Cambridge colleges also snapped 
them up, and rave reviews 
appeared in the Gardener's 
Magazine for 1831. For larger 

lawns, horse-drawn versions 
were produced including 'pony 
boots' - leather overshoes for the 
horses to prevent their hoof 
marks spoiling the finish. 

The lawnmower also 
democratised sport, allowing 
local teams to maintain a proper 
playing surface for the first time 
and leading to the codification of 
many sports including cricket, 
bowls and lawn tennis. 

Budding himself would go on 
inventing, holding several more 
patents including the screw 
adjustable spanner, but it would 
be another 60 years before the 
first (steam) powered mowers 
appeared. The 'personal' mower 
remained a luxury well into the 
20th century, but the British love 
of a finely cut lawn had been 
kindled. We can all agree with 
Budding that, in troubled times, 
"Country gentlemen may find in 
using my machine themselves an 
amusing, useful and healthy 
exercise." · 
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The largely forgotten 
inventor who gave 
us the Real McCoy 

THERE ARE TWO things you 
need to become an engineer -
ability and opportunity: For a 
black American in the mid-19th 
century, the latter was in very 
short supply: Despite this, one 
navigated the obstacles in his 
path and helped oil the wheels of 
America's coming of age. 

Elijah McCoy was probably 
born in 1844, before the Civil War, 
and under other circumstances 
might have expected to spend his 
entire life as a slave on a 
Southern plantation. Yet Elijah 
was born free, thanks to his 
fugitive slave parents, George 
and Emilia, and the shadowy 
network of anti-slavery 
campaigners who helped them 
escape from the South via the 
'Underground Railroad'. George 
and Emilia (sometimes called 
Mildred) escaped to Detroit and 
then on to Canada, where Elijah 
and nine of his siblings could be 
born free. 

Even here, being free wasn't 
the same as being equal, and 
Elijah could only receive an 
education in segregated schools, 
but in 1859 he received what 
would be his great 'break' - the 
chance to go to Europe and study 
in Edinburgh. So, aged just 15, he 
travelled to non-segregated 
Scotland, where after five years 
of apprenticeship and study he 
qualified as a mechanical 
engineer. 

By the time he returned to 
North America the Civil War was 
over, slavery was illegal, and his 
family had moved back to the US. 
Yet life for a black engineer was 
hardly easy: It was impossible to 
practise his profession and he 
was forced to take a job as a 
fireman on the Michigan Central 
Railroad at Ypsilanti. At least 
this job brought him into contact 
with the great engineering 
masterpiece of his day - the 
steam engine. His job revolved 

COMPETITION 
What is the woman in the corner 
thinking? The wittiest caption 
emailed to engtechmag@theiet.org 
by 9 September 2020 wins a pair of 
books from Haynes. 

around keeping them moving. At 
the time, the greatest enemy of 
the steam engine was friction. 
Every few miles the train had to 
stop while the fireman oiled the 
axle bearings and cylinders, as 
the lubricants quickly wore off. 
This process was expensive in 
fuel and time, and there clearly 
had to be a better way of keeping 
the trains running on time, so 
McCoy set out to find it in his 
garden workshop. 

The answer he came up with 
was surprisingly simple - the 
lubricating oil cup. This device 
consisted of an oil reservoir with 
a lid and a feed pipe in the base 
that dripped oil onto the bearing 
continuously through an 
adjustable valve. Perhaps only an 
engineer working in such close 
contact with engines could have 
come up with such an elegant 
solution. It proved revolutionary: 
The lubricating oil cup allowed 
trains to run for hours without 
stopping. It also reduced wear on 
bearings, increased the speed of 
the engines and reduced journey 
times. In 1872 McCoy took out a 
patent for his device and finally 
had the money to begin his 
engineering practice proper. 

Ten years later, we find him in 
Detroit, working as a consultant 
engineer for numerous 
companies and continuing to 
invent. In all he would be granted 
57 patents, mainly in the realm of 
engine lubrication, but also 
including a collapsible ironing 
board and a lawn sprinkler. 

Despite this business success, 
McCoy failed to make much of a 
fortune. Unable to secure the 
financial backing to set up his 
own factory, he was forced to 
assign his patents to companies 
he worked for or sell them to 
investors. The elegance of the 
lubricating oil cup also led to 
other problems - it was very easy 
to copy, and 'pirated' versions 
soon appeared on everything 
from steam trains to ocean liners. 
In McCoy's favour, however, was 
the quality of his design, and it's 

often claimed that railwaymen's 
demands for 'the real McCoy' 
lubricators led to the coining of 
that phrase. As with many such 
expressions, the truth is murky 
and lost to time. 

Even in his 70s, McCoy 
continued improving and 
patenting his devices, inventing 
the graphite lubricator in 1916, 
which used oil mixed with 
powdered graphite to lubricate 
the bearings on the newer 
'superheater' locomotives. 

In 1920, he finally set up his 
own company, The Elijah McCoy 
Manufacturing Company, 
enabling him to fully capitalise 
on his inventions, but tragedy 
soon struck. 

Two years later, he and his 
wife were involved in a car 
accident that killed her and left 
him with severe physical and 
mental scars. Unable to work, he 
died seven years later, poor and 
largely unrecognised. • 

CAPTION PRIZES 

BAG A BOOK 

This month's competition winner 
will receive copies of 'Siege 
Warfare Operations Manual' and 
'Wooden Toy Manual', both 
from Haynes Manuals (haynes. 
co.uk). The winner of our June 
2020 caption competition is 
Colin Payne: "How come that 
I'm the only one who has literally 
been put in 'lockdown'?" 
NB: Delivery of prizes may be 
delayed due to the lockdown. 
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