STUART WARREN CRAMER and
HIS WORK in AIR CONDITIONING

by Brian Roberts, CIBSE Heritage Group

Stuart Warren Cramer, 1868-1940

Stuart Cramer was born on 31 March, 1868, in Thomasville, North Carolina. He studied
Naval Engineering at the United States Naval Academy, graduating in 1888. From 1888-
1889, he studied Mining Engineering at Columbia University, leaving to become Assayer
at the United States Mint in Charlotte, North Carolina.

In 1889 Cramer married Bertha Berry, with whom he had a son, Stuart Jr, and a daughter
Katherine. After Bertha’s death in 1895 he married her sister Kate, who died within
months of their wedding. He married a third time to Rebecca Warren Tinkham, with
whom he had a second son, George Bennett.

In 1893, Cramer went to work for Daniel A Tompkins, a leading textile mill engineer,
being rapidly promoted to Chief Engineer & Manager of Tompkins’ company in
Charlotte, which represented the Westinghouse Electric Motor and other textile mill
supply companies. After two years, he left and set up in business as an Engineer &
Contractor specialising in designing and equipping cotton mills (At this time, there was a
region-wide boom in textile production).



In 1905, Cramer worked with Tompkins and Westinghouse to help establish the Duke
Power Company which invested in hydro-electric power plants. He encouraged the
widespread installation of electric-drive motors in textile mills to replace water power
and Corliss steam engines, with the added advantage of providing electric lighting,
enabling the mills to run full-time.

From 1905 onwards, Cramer carried out the design and construction of his own textile
mills, notably Highland Park No. 3 Mill & Mill Housing. He planned the spinning and
weaving mill beside its railway tracks to “facilitate an integrated work flow from
unloading the cotton from railroad cars to shipping out the finished gingham. It was one
of the first textile mills planned specifically for electric power and had its own generating
plant.”

Cramer’s major contribution to the cotton industry was his work on improving spinning
efficiency by his innovative invention of a water-spray humidifier to control relative
humidity levels, reducing yarn breakage and improving worker comfort levels. He is
credited with coining the term air conditioning which he introduced in his paper of 1906,
Recent Developments in Air Conditioning, read before the American Cotton
Manufacturers Association. It is believed the term was suggested by the use of the term
conditioning in the treatment of yarn, cloth or raw materials before manufacture. Cramer
also used term in his US Patent of 1907. He wrote Useful Information for Cotton
Manufacturers in 1906 and 1909. (Cramer discovered independently some of the
psychrometric relationships set out in 1911 by Willis Carrier). In 1913, Cramer obtained
a further patent for his Air Conditioning (Humidifying) Apparatus.

In 1918, Cramer sold his air-conditioning business to the G M Parks Company of
Fitchburg, Massachusetts and ceased his interest in air conditioning. The new Parks-
Cramer Company was formed with additional offices in Boston and Charlotte and, in
1924, published the classic textbook Air Conditioning in Textile Mills based on his work.

Ceiling-hung humidifiers in a textile mill
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Carolina cotton mills in 1908

(Photographs by Lewis W Hine, from “Children at Work, ” Vicki Goldberg, Prestel, 1999)



Cramer System

of
Air Conditioning

in

Cramar “ High Duly '™ Al Condliivaer Cremer Auwlomailc Reguisior

FACTS

In several large mills equipped with humidifiers of other
makes, we have entirely reorganized their system, installing our
“High Duty” equipment with automatic humidity and temper-
ature control and the average improvement during t{e succeeding
twelve months test is:

A—Seconds reduced over 50%,.

B—Production uniform day after day (No big jumps.)
C—Actual waste account halved,

D—Large saving in “invisible waste.”’

What Would Similar Results Be Worth To You?

STUART W. CRAMER

50 Ch h St. Tremont Bldg.
H'*“;:ru Chﬂflﬂﬁ&, N- C- BI::tun. Mass.




WILLIS CARRIER AND TEXTILE MILL AIR CONDITIONING

Cramer had a rival in the design and installation of humidity control systems for the
textile industry. It was Willis Carrier, when operating the Carrier Air Conditioning
Company of America (a subsidiary of Buffalo Forge) who developed “Apparatus for
Treating Air” (US Patent No. 808, 897 of 1906). This was probably the world’s first
spray-type air conditioning equipment. “It was designed to humidify or dehumidify air,
heating water for the first and cooling it for the second.” The idea of using spray water
for humidifying was readily accepted but the idea of using it to dehumidify was greeted
with incredulity. Over the next few years, Carrier developed his equipment and
established the “dew point control” method, successfully installing systems in a range of
textile mills. In 1915, Carrier, with others, set up the Carrier Engineering Corporation. He
developed air conditioning theory and designed new equipment which led to him being
known as “The Father of Air Conditioning.” His company went on to be a world leader.
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%N no class of textile mills does the
question of A proper temperature and

|l|':g @ humidity deserve and probably re-
‘B ] ceive maore attention than in the silk

,,..AJ 7 | industry.
L

The reason is very apparent, as
silk is one of the mose hygroscopic of fibres,
and changes in temperatuere and humidity
greatly affect its manipulation and manufacture.

A few years ago, and only a very few, too, the
best of the mill managers felt that they had done
all thar was necessary when they boupht almaost
any kind of a humidifying svstem, They had
bertered their conditions withaue a doubt, for
even the carlier types of humidifiers were an im-
provement on nature. OF late, however, the
more progressive of these men have been very
crtical in passing judgment, and have demanded
something more than the mere moistening of
the atmosphere of the mill.

Amang their demands bave been that there
be provided some means for ventilation, cooling
of the mill, and automatic regulation of both
temperature and humidity.

Mearly all the foremost mill engineers in this
country today are advocating adequate ventil-
ation as an economical consideration as well as
humanitanian.

The artifictal cooling of mills was unnecesary
until mills became filled with: high speed mach-

[Foar]

Samr Hilk Mills

inery, using a large amount of power, with the
resultant rise in temperatures.

Hl.ll'l'l.i'di't!.’ ancd tEMperature are (oo cl_ggq-hl al=
lied for the former to be successfully treated
without considering the latter,

The automatic regulation of the relative hu-
midity and temperature has proven te be a big
step toward a uniform production as well as an
increased production.  With an atmesphere
maintained uniformly at the poine best suited o
the operation at hand, few adjustments in the
machines are required, and usually they can be
n|!=r.1t¢d at increased spesd,

There is only one system of Air Conditioning
that does Humidifying, Cooling, Heating, Ven-
tilating, and Automatically Contrals the temper-
ature and humidity, and thar & the CARRIER
SYSTEM—the guaranteed system.

THE CARRIER AR Coxnprriowivg Co. not
anly sell you apparatus, but alse results, which
are. what count. Write for complete catalog,
or if you desire, an engincer whe is a specialise
en Air Conditioning will be sent o tell you more
about the System, the results and methods.

CargiER AR CUNUITEGHING CQMPA.HY
oF AMERICA
No. 30 CorTrLakoT STREET, NEW YORK

[Fire]

1910




(arrier Fngineering (orporation .

Humidifying, Dehumidifying, Cooling.
Drying, Air Washing. Auvtomatic Temparalure
and Humidity Redulaiion

39 Cortlandt Street, New York

& BOSTOH, MASS PEILADCLPALL HUFFALD, K ¥ CHITAGD, 11
!‘ 176 Federnl St Lasd Tile Bdd.  Moiead Life IS4 Transperisfin Hidg.

Bullefin No. 103
The

Carrier System of Humidifying
as applied to textile mills

e Typical Carrier Humidifier with antomatic temperatiire and hu-
midity contral. This instellation served the Largest alpaca mill
i the [inited Stafes and one in which wworsted dress goods and
e court linings of the highest quality are made.  Forr Alpaca
] Company, Holyoke, Mass.

Cosrrlghied, 1796 by Caivler Boglscxrisg Carpantion
. —— T

1916



Machinery on the Ceiling
Would Double Production

HUMIDIFIERS ABE EQUAL T USNG THE CEILING FOR PRODUCTION

U place your mechinery on the floors of
rour mill, mostly in responss to the appli-
calicn of the |sws of gravity.

Bat if same ane wauld d.qip tmxiile ml;hi:nm
to operste pscceisfolly on yvoor celipg—and you
could got operatives that had the faculty of works
ing and walking wpeide down—this sdditional
equipmend would bave seme effect on your pro-
duaction,

Wouldn it 7

And xlao om your profits 7

Turba and Cramer humiifying squipment—
scientifically designed For yomr apecific manufsc-
turing problems nre the squivalant of fust this

Thay wre just as if you wied the ceiliags of your
plant far sdditbona] machisery.

Oy,

Tha operatives atill stsy on the Moot

Machimery om the ceiling would presemt guite
i problam

Humildiflers mear the cniling—oul of the way—
salve problems.

Don't think—just becawie you hare & hamddily-
Ing egquipment—<yom have geiten sl there iz out
of it: [mtallations of humidifiers=—srs angineers
img problems. We have made smsch and sx-
hauztive sady of the sakjsct—have learmed much
during ihe pask faw years particelarly,

If you have mot had ihe bensfle of csie dakin an
applied 1o your problem, there is something mare
in bumidifiara For yoo, Eves i yoo heve hamddi-
Fer now.

Oee of sur euslomers inslnlbed Cramer higmidi-
fiera—he was already equipped s be thoughi--
and wnwed 528,000,040 the firat year. The humidi-
Figra conl him leas than that ascunt.

Dur engleeers can determine szcorately.

Parks-Cramer Company

Engineers & Contractors
Industrial Piping and Air Conditioning

Fitchburg

Boston

Charlotte




Arr Condltmnmg
Textﬂe Mulls

A Handbook on Humidification

for
Textile Manufactu rers

Eng1ne+ﬁ:rs ancl Students

m—

: Edited by
Albert W. Thompson

o
{ Vice-President
"Parka-Cramer Company

Price $5.00

Parks~-Cramer Company
Engineers & Contractors
Industrial Piping and Air Conditioning
Fitchburg Boston Charlotte

1924 Book title page



High level humidifiers in Cotton Ring Spinning Factory, 1924



Lower casing raised.

.
- Hhigh Duty Humidifier—showing accessibility for eleaning

Parks-Cramer humidifiers, 1924
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Humidifiers used in Cotton Drawing Process
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Turbo Humidifiers (Ring Construction) used for Cotton Weaving

High Duty Humidifiers and Automatic Regulators in use for Cotton Weaving



Humidifier in Woollen Card Room



Humidifier serving Noble Comb Machines (Bradford System)
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Humidifier used during Worsted Carding (French System)
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Humidifier used during Worsted Combing (French System)
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Humidifier in use for the so-called Porcupine Drawing (French System)




APPENDIX I: CRAMER’S PATENTS FOR HUMIDIFYING & AIR
CONDITIONING APPARATUS

No. 852,823. PATENTED MAY 7, 1907
3. W. CRAMER.
HUMIDIFYING AND AIR CONDITIONING APFPARATUS.

APPLIOATION TILED APE. 18, 1008,
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No. 852.823. PATENTED MAY 7, 1907.
3. W. CRAMER.

HUMIDIFYING AND AIR CONDITIONING APFARATUS.
APPLICATION TILED APR. 18, 1908,

3 EHEETS—EHELT 4.
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No. 852,823, PATENTED MAY 7, 1807.
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5. W. CRAMER.

HUMIDIFYING AND AIR CONDITIONING APPARATUS,

AFPLIOATION FILED APE. 18, 1004,
2 EHEETE—HHEET 3
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UNITED STATES PATENT OFFICE.

STUART W. CRAMER, OF CHARLOTTE, NORTH CAROLINA.

Wo. 852,823,

Patented May 7, 1807.

Argplieatbon fled Apefl 18, 1906, Bevial Wo. 3124563,

T wald wwoham (8 may concern: .

Be it known that I, Stoarr W. Crauen, o |
eitizen of the [Fnited States, residine at Char- |
lotte, in the county of Mecklenburg and
State of North in&, have invented cer-
tain new and useful [mprovements in Hu- |
midifying and Air-Conditioning Apparatus; |
and I do hereby declare the following to be a |
full, elear, and exact description of the inven- |
tion, such as will enable athers skilled in the !
art to which it appertains to make and use |
the same.

My invention relates to humidifying and
pit conditioning apparatus for textile and
other factories, is designed for use in systems
of automatic regulation of the humidity and |
temperature in such factories, disclosed in |
my F;'t:am Ko, 511,383, dated January 30th, |
1906 and No. 813,083, dated February 20th,
1006, and the invention consists in ceriain |
i::ifkm'reumnta in construction, which will be
le_? discloged in the following specifieation |

claims. i

This apparatusis designed for placing along |
the wall hetween the windows ijl:a TR0 innE [
factory, mill, or other building, taking air
from the outside, and by a system of dam-
pers also from the inside in varying propor-
tions, as may be desived.  The meoming air |
iz thus treated or lmil'ormlg:} conditioned =0 |
that itz introduetion into the mom doss nok |
dis op disturh the conditions that the
whole object of the apparatus seeks to es-
tablish,

It is a well-known fact that ventilating

textile factory buildings by win-
dows or doors, is not only injurious %‘om i

manufacturing standpoint interfering with
thu_gmiJer running of the work, but also
positively disarranges and disturbs the nor-
mal uniform conditions of the fiberas of the
material which are required for the most
favorable conditions to manufecturing. It
is aleo & well known fact thai air.containing
lint, dust, and other impurities svhen blown
or conducted past wetted surfaces, or sheets |
of water, will not readily part with its im- |
purities. The surface tension of the water

operates in antagoniam to air cleansing, at

least 50 far as relieving it of any dry foreign |

matter is, comcerned. In my tus
thorefore, ?henrthn ?r ia first -;I;mu:‘:nm the
ap tus by a fan, i r a thoro

dnm ur}{ralting of the air by & ﬂ!.na].:!gn;JI
snray or eloud of vapor; in the second place,
renlizing that waler directly disch into

| the stmosphere in however finely an atom-

ized comdition, is not a benefit, but, on the
contrary, an ohjection until it is evaporated,
and r:-?h.v.mg furthermore, the practical im-
possibility of evaporating fine particles of
water when discharged or blown into the at-
mosphere, especinlly after o moderate ?r-
centage of humidity has been attained, I
next provide for removing all of the coarse
particles of water, including the fine spray
and vapor, from the air, that it may issue

: from the spparatus colorless and free from
even @ !'ug—lil e appearanee, but llmrﬂ-llf‘]'llj'
cleansed from all solid impurities. Fur-

thermore, just before the air issues from the
apparatus, it impinges directly and normall
apon the surlace of & body of water, that will
cateh or arrest any coarse foreipn matier that
may have escaped being deposiled upon the
wet surfaces to which reference has aloady
l.raftn mada, Foiaas ey
n my present apparstus I i
casing illn which tupl’:mut the ]:ir- i fan for
drawing in and forcing through the casing s
currentof aireitherfrom without the buildimg
or from within the building itself, or a mixture
of both inside and outside gir; & spray cham-
ber in which the air is driven through a dense
cloud of fine spray and vapor; a collecting,
condensing and evaporating chamber, m
which wetted wowen fabries of an absorbent
and evaporalive nature, geometrically or

{ otherwize arranged to the best advantage,

alm kept moist by the spray deposited on
them
them direct from the spray chamber. Said
waoven fabrics presenting surfaces npon which
deleterious and foreign matier in mgion
in the air are readily deposited by their hav-
ing been wetted in the spray chamber; and
finally, an open basin of water at the bottom
of the casing, upon which water the air must
impinge before it can dssue radially from the
casing, thus collecting, the last traces of any
coarse particles of lint, fly, sweepings, etc.,
that may have been too heavy to remain on
the fabrics in the collecting chamber above,
but which in their heavy and welted condi-
tion are readily caught in the basin of water
instead of being allowed to skip out (as &
atone iz gla or ricochetted on a lor
witer) with the air in the casing, which has
heretofore been the case in apparatus of this

t s
T WPtie invention will to fully dislossd in this

following specification and claims.

the eurrent of air s it comes to.
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8. W. CRAMER.
AIR CONDITIONING APFARATUS.
APPLIOATION TILED JAX. 11, 1910,

1,073,4756.

5
v

i
il
{HHHF
Witnesoss 1 }L{ L
Ny .

Patented Sept. 16, 1913,
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8 W. CRAMER,.
AIE CONDITIONING APPARATDS,
APPLIBATION FILED JA¥, 11, 1810,

1.073475. Palented Sept. 16, 1913.
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8. W. CRAMER.
AR CONDITIONING APPARATUS.
APPLICATION FILED JAN. 11, 1810

1,073,475. Patented Sept. 16, 1013,
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APPENDIX II: SAMPLE PAGES FROM CRAMER’S BOOK OF 1909

USEFUL INFORMATION

FOR

COTTON MANUFACTURERS.

Compiled and Issued

by

StuarT W. CRAMER,

Mill Architect and Engineer.

Cantractor for

Cotton Mill Machinery
and Equipment.

Providence, R, L. Charlotte, N. C. Atlanta, Ga.

SECOND EDITION.

{Complete in Four Volumes.)

VOLUME IV.

e ——

1909.




Providence, R. L. Charlotte, N. C. Atlanta, Ga.

Cramer Air Conditioners, Central Station Type.

Trie central station type of apparatus is a development of tie pld
and well known * Blower™ or " Fan_and Heater f\*stem of jeating
and ventilating. (>ee pages 379-403 inclusive, Vol. 11.)

In the 0]3 form, it consists of a spray I————r—=—
chamber F with baffle plates H at the =3
discharge end to condense out the vis-
ible moisture; a heater section J; and
a blower or exhauster type of fan B ;
according to whether local conditions dic- — AL
tate the use of a “blow through” or a “draw
through” outfit, the latter form being used
in preference. In lieu of the heater section,
or in conjunction with and supplemental to y.
it, the water circulating through the spray ":‘__'Q-
nozzles can be heated by steam jets. {1

The conditioned air is delivered from the ‘|
apparatus into a longitudinal duct R, and xH
thence distributed to the floors above
through flues S, in pilasters spaced along :

the walls into which they are built at reg-
ular intervals; one frequent modification
i1s the substitution of gal-
vanized iron ducts and flues
erected to deliver the con-
ditioned air in the center of
the rooms, the logical ar- _ ;
rangement because the brick e
ducts in the side walls get so hot in summer as to consider-
ably heat up the air going through them.

is often drawn from upper floors to mix with outside
air, as a matter of economy in the saving of heat in winter,
and of expediency in humidification in summer.

S

-

{(In tie above plan, si1owing the lower floor of a mill equipped
witi a Central Station type of apparatus, air comes down tirougi tie
elevators VV and is mixed wit: tie outside air entering tirougi win-
dows TT, fAtted wityr automatically controlled dampers.)
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(The above cuts si1ow the old t_-,r]pe of Central Station Apparatus
1eretofore installed, tie lower view illustrating in plan, its construc-
tion and operation, ——described on the preceding page.)




Providence, R. .
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(The above cuts

T !i:;‘i.

siow the Cramer Improved Type of Central

Statlon Apparatus, tie lower view illustrating in plan its general con’
structlon and operation,—described on page 1416.)




APPENDIX IIT: A COMPARISON: UK TEXTILE MILL AIR CONDITIONING
BY CARRIER ENGINEERING COMPANY LTD, ¢.1950
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English Spinning Cotton Company, Stanhill Ring Mill, Accrington, Lancashire
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Weaving Shed, Gartside & Company, Waterside Mill
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POSTSCRIPT: FURTHER READING

USEFUL INFORMATION

FOR

COTTON MANUFACTURERS.

—————
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STUART W. CRAMER,
Mill Architect and Engineer.

Caatracior for

Cotton Mill Machinery
and Equipment.

MAIN OFFICE, BRANCH OFFICE:
Cramer Ballding. Equitable Baildlag,
Charlotte, N. C. Atlaota, Ga.

SECOND EDITION.
{Complete Ila Threa Velumer.)

VOLUME IIL

1906.

(All rights reserved.)
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EPILOGUE

Marker at Gaston, North Carolina

In 1929, Stuart Cramer was awarded an Honorary Doctor of Science Degree by the
present North Carolina State University. He died on 2™ July, 1940, at the age of 72 and
was buried in Charlotte’s Elmwood Cemetery. In 1962, Parks-Cramer published a
revised, simplified book Textile Air Conditioning.



