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This booklet commemorates the demgnatmn
of Kem-Tone® Wall Flmsh, a prodnct of The -
Sherwm—Williams Company, Cleveland, Oh10, as
a Natxonal Hlstonc Chemu:al Landmark. The '
designation was conferred by the American .
Chemical Society (ACS), a non-proﬁt scientific
and educational organization of 150,000 chemists
and chemical engineers.

On April 23, 1996, a plaque marking the
ACS designation was presented to The Sherwin ’
Williams Company. The i mscnptlon reads

waterborne mtemor wa]l pamt Wlth colors that
could withstand rubbmg or Washmg The product
was based on the chemical innovation of H
emulsifying casein, lmseed oil and, Iater, tall oil as
binders. This technology led to the development
of improved waterborne paints by replacing
naturally occurring binders with synthetlc ones. .
The new product, along thh the Sherwin-

World War I development and expansion

of ‘do-it-yourself’ painting. The innovative
technology that made Kem-Tone® paint a success
permanently changed the archltectural painting
habnts and products of the Umted States.” -

V. V. Zeller, Public Outreach Comsnittee, Cleveland Section, ACS, and

Nathan E. Van Stone and Donald A. Kohzr, Jr.

Acknowledgments: -

The Sherwin-Williams C acknowledges the
assistance of the scientists and historidns who helped prepare this
booklet, including: Charles K. Beck, Alan J. Rocke, and John C.
Weaver of the Archives Committee, Cleveland Section, ACS; Mary

_rrl

Mark C. Cesa, Chairman, Cleveland Section, ACS; Victor M. -
‘Willis, Federation of Societies for Coatings Technology; Jeffrey L.
‘Sturchio of Merck & Co. Inc., Past Chairman of the ACS Advisory
Committee on National Historic Chemical Landmarks; and Lydia
BazafkoandKathleenCmﬂaRofﬂwShemn-WﬂlmuCompm

This booklet was oompﬂedby The ACS Office of Public Outreach
and The ShenmeiIhams Cmnpany. Production Supervisor:

Cwerlllustrauons Inventors lﬁmnleftwnght).!amesv Hunn,

Copyright © 1996 by The American Chemical Society.




' uring World War II, the pamt mdustry geared up
for defense production. Thousands of military -
items required paints, including camouflage paint for
tanks; aircraft, ship, and truck finishes; and coatmg'
. for guns and bombs. Every. soldier was equip ‘
many painted items, some of whlch had the
special finish. In addition, construction equrpment,
water supplies, and électrical lighting systems ne
sary to a military campaign also required paint.”
Sherwin-Williams, a leading paint manufac-
turer based in Cleveland, Ohio, worked to accom— .
modate this defense conversron Pl
converted old equipment
to new manufacturing uses.
Chemists experimented. -
with old, almost forgotten
oils and resins and treated
them with modern process- - -
ing equipment. Purchasing
agents combed the country .
for raw materials so that
shortages. would not halt
. productlon e
. Shortages affected .
v every corner of life durmg
‘the war, from women who
gave up stockings because - |
silk was unavailable, to =
* paint manufacturers who
. were required to ration lin- -
seed oil, 2 common paint - - -
_binder. These constraints - ..
- led Sherwin-Williams to -
"accelerate their research
- into new coatings concepts. .
" Their chemists took casein,
“a milk protein used by the
-ancient Egyptians for mak-

ing paint, and emulsified (or suspended) vamrsh in it. R

They then added a number of other ingredients,
with water as the largest component, to create a
. water—based paint.

- The result was Kem-Tone® pamt, a fast—drymg
emulsion that met with instant public acceptance

- and would ultimately become one of the best-selling -

' paints in the United States. Kem-Tone® paint
became the first widely accepted waterborne interior

_wall paint with sufficient binding power to allow

* washability.

Developed by a team of Sherwin—erhams
chemists, Kem-Tone® paint did not depend on
organic solvents (based on carbon, such as pet-
roleum derivatives), and it reduced the required

IMISTRY OF WCRLD WART

amounts of tradrtronal bi 'ders, whrch Were ‘n short

‘During World War Il women took over many of the nation’s manufacturing jobs, replac
*'men who went to war. Sherwin-Williams factorres were no exceptron om
the Kem—Tone assembly line xllustrate. o :

wartiine shortages played a significant role. Richard
Adams, an engineer for Sherwm—erhams, invented .
and patented the roller as an alternative to brushes,
which were in short supply because the war between
China and ]apan restncted the avadabdrty of hog
bnstles

" Kem-Tone®p pamt and the Roller—Koater .
applicator ushered in a new era in the do-it-yourself
paint market, which comprises about 50 percent of
the architectural coatings (paints applied to
residences) sold today. The innovative chemistry of
Kem-Tone® paint also opened the door to continued
developments in waterborne paints, which account
for approximately 80 percent of all the architectural
coatings sold today.




The Kem'Tone°formula set 2 new industry su\ndard

he abundance and WLdespread use of paint in our -

- daily lives makes it easy to take paint for granted.
A look at the chemistry of paint 1 leads toa better e
appreciation of its complexities.

Pamtlsahquxdcomposmonthatdnestoan

opaque film. It is composed of four basic typesof -
ingredients: pigments, which are powders that g nge 8

opacity and color; binders, which act like glue tohold the -+
19305, when brilliant exterior waterborne paints -

- ‘enhanced and survived the 1933 Centuy of Progre&s -
- ’Exposition in Ch"cago and the 1939«40 World Faxr in
-+ New York City. :
Paints are generally classtﬁedaselther solvent— R " HOW W&S Kem—Tone® Palnt leferent7
borne or waterborne. Solvent-borne wall paints, such as_

pigments together and cause the film toadhere tothe -

surface being painted; liquids, which make the paint thin - .

enough to spread on a surface, and additives, which -
perform special functions such as tl'uckemng, reducmg
mildew, and more.

~ oil paints, use a petroleum derivative (for example, -
" mineral spirits) as the solvent Waterbome pamts use -
water.

Waterbome wall coatings prevalled from

prehistoric cave paintings up to medieval wall paintings. - =

‘Natural proteins were used as binders for the pigments.
Tempera used egg whites as a binder; distemper, a similar

Whitewash used milk casein to bind lime (calcmm
hydroxide) onto Tom Sawyer’s fictional fence. But all
these exhibited poor washability and durability. Linseed-
oil-bound pigments — ~used by the ancient Egyptians; early
~Romans and renaissance artists such asdaVinciand

" Michelangelo — were more durable, but were scarce until
the linen industry expanded to provide ample flax seed,

" tocontrol paint vtsc051ués‘unt11 the coke and petroleum "
: mdusm% distilled various napht:has B

These separate crafts came together only in the R

Sherwerﬂllams chennsts used scienceto -

| - combine two chemical opposites —~oil and water. Their

‘chemical innovation was to emulsify, inan aqueous

system, traditional solvent-bome binders with casein and
other traditional paint ingredients. The binders were
" casein, linseed oil and, later, tall oil {obtained from wood
. pulp). This techmque setanew standard for the -
~ . improvement of water-based paints. Eventually, as the
_ watetborne paint, used animal glues from hides and hoofs. -

product evolved, newly developed synthetic bmdeps

E replaced the ones used in the original Kem—Tone
_ paint.

Solvent-borne paints generally contain mineral

; spirits to thin the paint and make it “brushable.” In

contrast, Kem-Tone® paint could be diluted with water.
The Kem-Tone® paint formulation consisted of many
different ingredients.




© pain :
Wllhams fatmly of “Kem” ( tandlng for chermcally
evolved material) products, was the first multl—rmlhon«
-gallon, commercially accepted interior wall paint -
emulsified in water. The flat, in

paint odor, and could be washed without removing the
color. After painting, cleanup was easily accomplished -
‘with soap and water. These benefits were summarized in
the advemsmg slogan, “No Muss, No Fuss, No Bother ?
. Kem-Tone® paint’s ease of application was
' enhanced by the introduction of the Roller-Koater™ pamt
roller. Inexperienced painters found that the applicator
. was  faster to use than brushes and provided more even

- coverage. This made it easier for homeowners to become . - s
* - do-it-yourself painters—an attractive altematwe clurmg §

the labor shortages of World War II.

- Kem-Tone® paint had another great advantage
lt completely covered wallpaper, plaster, and painted
walls, without requiring messy primers, sealersor
thinners. Soon Kem-Tone® and other watetborne paints
supplanted wallpaper as the decoratlve wall finish of
chmce inthe United States.

st re, New York Clty,

" Future Inventions -

‘ » ior finish covered w1th B
“only a single coat, dried in oné Tour, had greatly reduced .

“The lntroductlon of Kem—Tone pamt in 1941 B
was the milestone that showed the viability of durable, L

- washable water-based paint and led the way for fumre
- _improvements. ‘For example, after World War I, the
- Dow Chemical Company searched for ways to use its

styrene-butadiene polymer (40 parts styrene, 60 parm

v butadlene), which it had developed for tires during the

ar. The search led Dow to develop styrene-butadiene

,latex (60 parts styrene, 40 parts butadlene) asa binder m'
‘waterbome paints.

Dow's binder helped to Create anew Sherwm

‘Williams product: latex paint. In the late 1940, the

company introduced Super Kem-Tone® paint, which used

- styrene-butadiene latex as the principal, but not sole,

binder. This significantly improved the adhesmn and

durability of waterborne paints.

Since the 1940s, paints emulsxﬁed in water have
passed through several additional phases. Styrene-
butadiene latex paints yielded to new improvements,

such as vinyl acrylic and acrylic latex binders for water-
based paints.




he key players in the development and introduction - . While directing: waterbome paint research Kohr

of Kem-Tone® paint were Nathan E. Van Stone, S employed Hunn’s formulatlons of linseed oilfrosin var-
James V. Hunn, and Donald A. Kohr, Jr,ateamof f.msh Kohr also applied Hunn's work Wlth refined poly- .
Sherwin-Williams chemists who shared a commitment - merized tall oil to reinforce casein and com proteinas
to finding a new type of paint. Under the leadership of - ... - binders. The result was the introduction of Kem-Tone®
Van Stone; éach member of the team successfully buxlt *paintand eventually tb.e evolutlon of more durable '
upon each other’s mdwldual research in'resins and : waterbome paints. i v o
emulsification. -

The research into new coatmg concepts that led
to Kem-Tone® paint began as early as 1930, when
Sherwin-Williams established a central research
laboratory in Chicago known as Allied Research. . In
1933, it established an additional research department
called Resin Research. It was there that James Hunn
began to investigate innovative binders for paints such -
as new alkyds (synthetic polymers formed from complex L
alcohols and acids) and phenolics {; synthetlc polymers =
made from aromatic organic compounds containing OH -
groups). Hunn’s chemical innovations included a
development of the linseed oil-limed rosin varnish that
was eventually used in Kem-Tone® paint. This
represented an 1mportant transition from simple :
waterborne protem palnts, to oxl—mfwater mod1ﬁed o
protein paints. - ' SR

In 1938, Van Stone was promoted from S
Sherwin-Williams' operations in Chicago to Vice- -
President and Director of Paint Manufacturing in -
Cleveland. This move was the beginning of the specxﬁc
research and development that led to Kem-Tone® paint, -
for Van Stone had the foresight to realize that Hunn's
resin research and further emulsification research could
lead to srgmﬁcant breakthroughs in water—based
coatings. .

: Van Stone brought wrth hlm 20 years of L
experience in the Dry Color and Chemical Products
Departments, where pigments prepared in a -

water system were “flushed” (mixed with

emulsifiers and oil-type binders), creating non- |
water, liquid, color concentrates. These were
formulated into both solvent-borme coatings.
and into the textile industry’s waterborne
printing colors used for patterns on cotton -
fabric. This technology extended logically into
both Kem-Tone® paint and the camouflage -
paints that were used in large volume in the
latter years of World War I1. '

It was this vision and understanding of
chemical research that led Van Stone to
appoint Donald Kohr as section supervisor of
emulsion and waterbomne paint tesearch for the
company. Van Stone served as the crucial link
between Hunn’s resin and polymer research and
Kohr's application of this research to produce
emulsion paints.




William von Fischer, Editor. Paint and Vamish
Technology Reinhbld Publishing Corp., 1948.

Wayne R. Fuller Una‘erstandmgPamt American Paint
_ _]oumalCompany, 1965 T

- George B. Heckel. The Paint Ihdmny, Reminiscences and
- Comments. American Paint Journal Company, 1931.

Charles R. Martens. Water-Borne Coatings, Emulsions

and Water-Soluble Paints. Van Nostrand Reinhold Co., -

1981.

]os,éph J. Mattiello. Protective and Decorative Coatings.
JOhn Wiley & Sons, 1941

Kathleen McDermott & Davis Dyer. America’s Paint
Company — A History of Sherwin-Williams. The
Sherwm-Wllhams Company, 1991,

Republic Steel Company. Republic Reports. The
Republic Steel Magazine, Feb. 1966.

Sherwin-Williams Company. 1942 Annual Report.
The Sherwin-Williams Company, 1943.

Sherwin-Williams Company. Sherwin-Williams World,
No. 2, Vol. 1.The Sherwin-Williams Company
Employees, Aug. 1942.

Sherwin-Williams Company. The Story of Sherwin-
Williams. The Sherwin—Williams Company, 1955.

Stanley J. Thompson. The S/B Lasex Story: Recollections
of “Can Do” at Dow. Pendell Publishing Co., 1980.

THE NATIONAL HISTORIC CHEMICAL LANDMARKS
,_?_PROGRAM OF THE AMERICAN CHEMICAL SOCIETY

L The ACS Natxonal Hlstonc Chemlcal Landnmks Progmm recognizes our
T scnentnﬁc and technical heritage and encourages the preservation of historically
" important achievements and artifacts in chemistry, chemical engineering, and the .-
- chemical process industries. It provides an annotated roster to remind chemists,
. chemical engineers, students, educators, historians, and travelers of an inspiring
" heritage that illuminates both where we have been and where we might go when

: txavelhng the diverse paths to discovery.

-An ACS Historic Chemical Milestone designation marks a landmark step
" in the evolution of the chemical sciences and technologies. A Site designation
i " 'marks the location of an artifact, event, or other development of clear historical
| importance to chemists and chemical engineers. An Historic Collection
" designation marks the contributions of a number of objects with special
o »‘~s1gmﬁcance to the historical development of chemistry and chemical engineering.

12 This program began in 1992, when the Division of the History of Chemistry ' T

v of the ACS formed an mtematxonal Advisory Committee. The Committee, composed of chetmsts, chemlcal

. “engineers, and historians of science and technology, works with the ACS Office of Public Outreach and is assisted by
* the Chemical Heritage Foundation. Together, these organizations provide a public service by examining, noting,

recordmg, and acknowledging particularly significant achievements in chemistry and chemical engineering. For

further information, please contact the ACS Public Outreach Office, 1155 16th Street, N.W., Washington, D.C.

+20036; 1—800~ACS—5558 press 954.







