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as designated by the London Times, Willis Caprier (U. 5.

1875-1950) is listed as Cngineer.

say that

CARRIUR - THE MAN AND HIS MESSAGSE

CHAFTER CNE

"CARRISRK THE YOUNG INVERLURY

fmongst the thousand liakers of the 20th Century,

"Carrier was the man who 'invented
Alr Conditioning'. Befere him it
was a crude hit and miss affzir of
ice blocks and punka fans bubt he
made it a2 scientific progress.

The term zir conditioning, first
suggested by Carrier, meant the
process of treating air Go control
simultanecously its temperature,
numidity, cleanliness and disuri-
pution to weet the reguiremencts cf
the conditioned space 1.e. Tthe
complete control of internal cli-
mate. The easence of air con -
ditvioning is full hdmidity control
and Carrier showed how tais could
be achieved in vractice. Aix
conditioning is now indispensible
to many induatrial processes - and
the ¢.B. 2's air conditioning was
installed by the British firm that

Carrier helped to fourd in 1921."

The entry goes on to

Presumably bhose hundred odd words are sufficient



DL

for an encyclopedia but to those who knew W/illis Haviland
Carrier, it leaves so much unsaid. Those of us, who at
different periods worked with him long enough to get to
know him, to be awed by his mental mathematics and endlsss
flow of ideas, Lo be wary of his forthrightness, and to Dbe
charmed by his good humour and helpfulness, chouéht of hin
as the revered Chief. Yet frequently we were worn down by
his ceaseless application to the immediate problem in hand,
to the exclusion of all other ccnsiderations, and driven to
distraction by the sometimes dire resulis of his gbsentmind-

edneas.

"Ipvited to dine at an associates {lat in
Wawardes Square in London, Carrier proceeded
there from the office and it was only after
an hour's wait for Lirs. Carrier that it
emerzed that he was supposed to have picked

his wife up from the Savoy !

On another occasion ne was being seen off
on the boat train from Victoria and

Mps. Carrier was found wandering about on
the platform. Willis was fipally dis -
covered sitting on the train reading a

letter. Je nad forgotten her."

But while he was in mauny Wways typical ¢f the pro-
verbial apsentminded geniug, you must not picture any sort
of ineffectual looking vagueness. Wnat was misnamed ab -
sentmindedness was, in fact, very fierce concentration on
the one absorbing matter in hand .... al: other considera-

tions were at that woment, remote and unimportant. He was,
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probably "one of the very last of the great technical <
perscnalities who built up business and crganisations on

the foundations of their own genius and enthusiasm and to whom
the desire to do the essentizl thing even better and better was

more impelling motlve than the mere accumulation of money."

Oarrier was born on November 26th, 1875, on a farm
near Angola, in the County of Bire, the western vart of
dew York State, USA, His father was D. Williams Carrier and
his mother Zlizabeth Haviland, which accounts for the Haviland
in the Chief's name. As an only child whose imnediate family
included grandparents and great aunt as well as his parents, he
learnt to play alone, made up his own games and these often re-
volved round the introduction of mechanics and automation.
After graduation from /ngola Academy, the financial depression
hit farm product prices so young Willis had to help cut financi-
ally instead of going on to College. e took a teacher's
training course and for nearly two years he taught in:;ne Toom
school in an adjoining school district though nis ambition o
enter Cornell University remained unfulrilled.»?/uowever, his
step-mother arranged for nim to attend high schoel in Buffale
by living with a veterinarian and earning his board and lodging
by helping The veterinarian family. 0 in the fall of 1896,
the farm boy entered Central High School in 3Buffalo, N.Y. zand
in Ghe following spring after a competitive examination found
himself the winner of a state scholarship which paid his tui -
tion at Cornell University for four years, He also entered a
tutoring school at Ithaca with the idea of passing competitive
examinations for one of the university scheolarships which pro -
vidsd funds for worthy students. His luck held because he was

the winner of the H. B. Lord Scholarship providing him with two
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hundrsd dollars for each of two years. He never minded nis lack of

funds, was quite happy to do any odd job, mow lawns, tend furnaces,
wait at table, provided he could go on studying engineering.,

fie does not seem to have been a member of any fraternity
but later two honorary engineering societies Sigma ¥Xi (1914) and Tau

Beta P (1933) honoured him with membership.

Carrier entered Cornell University in September 1897, his
address in Buffalo at that time was 1350 Amherst St. Iven though he
was a woerking student, he was on the second freshman crew and partici-
pated in intramural crew races. He won laurels in a cross country
nandicar and was middle-weight boxing champion in his Zophomors year.
Olasses and sports kept his days and e.enings full and Jillis H.Carrier
was acquiring scientific knowledge and a ruggedness in physique that
made possible his achievements in later life. 1In suumer he worked,
selling sterecscropic equipment and views that have adorned many

library tables.

In his Junior Year, due (o recuperation from typhoid fever
he missed Cctober and liovember and despite a late start ne continued
his scolastic work with success bub sports were no longer a part of
his activities. le gave up the crew, running and boxing. In his
Junior Year he and scme class mates bought 2 laundry concession and
combined the services of two laundries - the beginning of the

students Laundry Agency still going strong.

There is no rescord that can establish whether Carrier
learned to play bridge at the university but he certainly loved the
Wy
game and in later life would frequently comment with a rye smile after

losing a hand of bridge, "If 1 were smarter, 1'd have made that."

Tn June 1901 Willis Haviland Carrier recelved the
- degree of Mechanical Engineer in Blectrical Engineering. He had

plans for specialising in electricity but, as a result of contacts

by the Buffalo Forge Company, (office address: Buffalog Forge CO.,

b
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Broadway, Mortimer, Buffalo), decided to join them. On his way to the

office, he enguired of a young man on the streetcar where lortimer St.
was. It seemed bthe young man was also going to Buffalo Torge Co. znd
could show him the way. The young man was Irvine Lyle, who became a
friend, a partner and a great collaborator throughout Carrier's life.
One year after joining Buffalo Forge, Carrier's suggestion to establish
a research department was accepted in June 1902. The research was pri-/
marily to give bebtter customer service on fans and heaters, but at this
time Lyle brouzht to Carrier a problem involving humidity in the plan

of 5. Wilhems Lithogravhic & Fublishing Co. of Brooklyn., In the first
month of the research's department life on July 17th, 1902, drawings

&,were completed for what came to be recognised as the world's first

scientific air conditioning system.

On the 29th August, 1902, Carrier married 2dith Clair Seymour
in Buffalo - the marriage was to last only ten years because she died in
1912. Later in 1902 Carrier was busy at work trying to produce his
artificial gas, the basis of which was, of course, a moisturising
pozzle. By September 1904 he was apvlying for a patent called operators
for treating air, and described the first spray type air conditioning N
equipment. The first sale of which made in 1504 teo the LaCross

"National Bank of LaCross dinsconsin. In 1905 Carrier was producing &

catalogue for the Buffalo iir Washer and Humidifier. From then Carrier
was designing and suvervising installations of a lerge number of
installations for cotton mills, chemical factories, all of which
included his patented humidifying equipment and, of course, air

cooling anti-humidifying. Also in 1905, he was elected as an

‘ssociate Wember of the American Society of Mechanicel Engineers.
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In 1906 Carrier published in the Textile Vorld Record
'Tan System for Humidifying, Ventilating and Heating Mills'.
The following year he was publisuing an article 'New Depart-
ure in Cooling and Humidifying Textile Mills', and in 1908
Carrier and Lyle together published an article 'Positive and
Accurate Humidity Control' at the National Association of
Cotton ianufacturers. gfln 1910 at the ingineers' Society of
Jestern Pennsylvania darrier gave a talk 'Air Conditicning
Apparatus, Its Construction and Application', and in the same
year he published in the [leating and Ventilating lMagazine
'Notes on the Theory and Iresent Fractice of Humidifying'.
These were all forerumnners of the final achievement of this
young inventor when in 1Yll in the jmerican Society of ilechani-
cal Fngineers Jillis H. Carrier published his 'Rational ¥sychro-
metric Formulae'.j/ This momentous publication was carried also
in November 1911 in the i.8.H.E. Journal. It was asbstracted
in December 1911 in the Heating and Ventilating llagazine, also
in Sngineering ‘ews yolume 65, and in Volume 11l of the Indust-
rial Enginesring ard in Volume 188, and in the following year,
1912, in the Institution of Civil Engineers. Thus in this
widespread publicity was neralded the basic theories that was
to sustain the science of air conditioning through a cenbtury of
achievement., isfter the death in 1912 of his first wife, the
Chief married Jennie llartin, a graduate of Cornell University.
She was active in community and social affairs and a member of

the somen's Cornell Club of Syracuse until her death in 193%9.

The degree of detail which Willis H. Carrier put into
this initial study shows how concentrated could be his thought
process. He was able to eliminate everything else from his

mind and keep the one fact, the one problem so isolated that he
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could bring to bear the whole weight of his intelligence onto
it. This enormous concentration of will and purpose was
here so completvely apparent in 1911 when he was only thirty
five years old. /1t was an enormous scientific achievement
as will be seen by any study of tae original presentation.
Admittedly one or two members of the learned societies tried
to pooh-pooh-this young man's ideas, but others were quick to
see the far reaching eflects that this psychrometic theory

would have, and bo praise the young man for his perception.

Carrier in his presentation of =Xational Psychrometric
Tormulae and their relation to the problem of air conditioning
was establishing the evaporative or psychrometric method as an
absolute means of moisture determination and demonstratsd that
it is independent of and preferable to all other methods in
scope and accuracy. He proceeded to state the need for an
accurate psychrometric formula for vapor pressures and showed

in detail how he arrived at

e = g - §P-e)§t-{)l
2600-1.5%%t

He then declared that tais formula will give values of e for
all wet ané dry bulb temperatures and all barometric pressures
with an error of less than 0.5 per centv, assuming the chosen

value of Cpa to be cerrect.

The careful logic of his arguments, the painstaking

charts that suoported nis words, were coupled with a massive

X

display of mathematical precision of each step in the establish-

ment of the formula.
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It is astonisning teo read today the paper as
presented at the Annual Meeting 1911 of the American Society
of Nechanical Engineers and to realize that this was largely
the result of original thought since at that dace accepbed
data was based largely on empirical formula. It stands as

a fitting testament to Carrier's creative ability and tenacity

of purpose.



