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PURPOSE

To determine whether this site would be suitable for inclusion in an
in-depth epidemiological, industrial hygiene, and medical study of
health hazards in the painting trades.

PERSONS CONDUCTING SURVEY

Genevieve M. Matanoski, M.D., Dr.P.H., Epidemiologist, The Johns
Hopkins University

Petel~ S. J. Lees, B.S., Industrial Hygienist, The Johns Hopkins
Uni vel~sity .

J. Herbert OIToole, Ph.D., Industrial Hygienist, The Johns Hopkins
Uni vel~S i ty

Harry Dona-ldson, n.s., Industrial Hygienist, The National Institute for
Occupational Safety and Health

PERSONS PREPARING REPORT

Dr. GeneviE~ve H. Hatanoski, The Johns Hopkins University
Hr. Petel~s S. J. Lees, The Johns Hopkins University
Dr. J. Herbert O'Toole, The Johns Hopkins University

PLANT CONTACTS

Mr. Charles M. Carey, Vice President and Operatinq Officer
Mr. George Ka1anzis, Vice President of Manufacturing -
Mr. L. S. Inscoe, Vice President of Manufacturing, Case Goods
f1r. Haskell Reid, ::Jirector of Safety
Mr. Bill Parks, VP Engineering _
Mr. Handley Fincher, Manager, Research &Testing
Mr. Frank Griffin, Manager, Finishing

UNION-CONTACTS
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DESCRIPTION OF PLANT

, Drexel-Heritage plants currently specialize in specific product lines.
Variation in processes and materials are minimized to the extent that
chairs from one plant are often part of a group built and finished in
another plant. Production areas observed were chosen to represent
different types of exposures encountered in all phases of manufacturing.

Drexel and Heritage Furniture Companies merged in 1960. Prior to the
merger, both had expanded by buying small local factories. There
are hlelve Drexel-Heritage factories in North Carolina, but finishing
operations are located in only ten of these plants:

Plant # 1: bedroom furniture and chairs
Puant # 2: bedroom and dining room furniture (except chairs)
Plant # 3: occasional and dining tables
Plant # 5: ch~irs
Plant # 6: dining room furniture
pOI ant 4/33: speci a1ity decorated items
Plant #34: case goods and occasional furniture
Plant #37: upholstery
Plant #43: case goods, rotogravure process
Plant #45: church furniture

Plant numbers 1, 2, 3, 33, and 43 were visited as a part of the walk­
through insJections.

PROCESS DESCRIPTION

The production process begins with the purchase of green, rough-cut
hardwoods from various suppliers in North and South America and Africa.
The \'lood is graded and stacked on arrival, allo\'/ed to air dry until
needed) and kiln dried before use. Upon entry into the factory, the
wood is rough-cut to length, fine-trimmed, and directed to the appro­
priate preparation area. Assembled furniture, usually affixed to
pallets set on powered roller conveyors, then proceeds through the finishing
and rubbing rooms before being shipped. Since 1965, production
levels have been relatively constant, averaging bet\'leen 650,000 and
700,000 units per year. Appendix 1 shows examples of one group of
furniture currently in production. About a dozen other groups of
equal size are also currently in production .•

FINISHING OPERATIONS

The first finishing step is a light bleaching to remove pigments in the
woods and to establish a uniform surface. The present bleaching method
consists of spraying the furniture using a two nozzle gun with mixing
occurd ng tet\-I(~en gun and \'lOod. The hlo components used in the
spraying operation are Bufol-A-~lS (11202) and Hurol-B-NS (a perfumed
arrmonia solution). Pl'(:~vious bleaching systems also involved hydrogen
peroxide but were premixed and reportedly less stable. The pieces are
either air dded for a minilllum of three hours (but usually overnight)
or oven dried, then hand sanded as needed.



The specific staining and lacquering procedures depend upon the
specifications for the final product. All sprayinq is done in booths,
the design of which varies with the age of the plant. Generally, the
first step is a "nongrain raising" sta-in I'/hich is usually follow:d by
a vinyl sealer. The solvents present are listed in Appendix 2. Stain
pigments are protected by the stain manufacturer as trade secrets.
The pi ecc is next 1i ght ly sanded, then eitherspriJyed vii th a "fi 11 er"
(a vehicle for depositing silicates in open pored woodS), sprayed wlth a
''\-liping oil" (a filler 'tIithout silicates), or sprayed vlith a second
sealer coat. Normally, a filler or a stain would be applied with
an air gun, while other materials can be delivered by air1ess spray.
New equipment is usually airless when possible.

The first nitrocellulose-base sealer coat usually follows; this is
hand sanded. An oi l-based II g1aze" is sprayed on, fall OI':ed by a
nitroce 11 u1 ose c1 eur 1acquer. The next steps vary dependent upon
the desirec final appearance. Steps may include hand~padding, a
technique 1',1hich renders the finish uneven. Pads or "daubs" soaked
in methanol and sometimes a stain are applied to the piece. The
operation is done by hand usually using "rubber" gloves. Spattering,
sometin-,esc:alled "fly-specking," is done by spl~aying (\'lith 10Vl air pres­
sure) - small volUines of stair. droplike on the surface. The starns
are usually darker than the base stain but otherwise identical.
Various "an tiquing ll

pl~ocedures may also be done at this time,
usually involving variations of padding or Ilscl~atchingll with cl~ayons.

At least tllO top coats of lacquer follCl'I. (·lost quality furniture is rubbed \'lith
~brasives and then waxed to a deep sheen. Cheaper pieces are com-
pleted after the second lacquer except for finishing the insides of
the work with a light stain and a lacquer.

Drexel ap'p'lies a limited number of unique finishes. IIBrush ~iark"

finishes are characterized by a white, painted appearance. The first
step is the application by spray of a vinyl sealer which is sanded
smooth. 1'1is is follo'o'Ied by a \·/hite water based, (latex-emulsion) rrimer & a
water based, thick latex paint. The latex paint is brushed after application for
the antique appearance. The brushings are covered by cellulose
acetate-butyrate lacquer if no decals are to be applied, or a nitro-
cellulose lacquer if decals are to be used. The rest of the work-up
is essentially identical to that described previously.

A number of furniture lines are decorated with decalcomania to give
the appearance of hand painting. The decals are silk-screened by
Dl~exel in one plant. The printing area is in a large room in \'Ihich
a nCh' ventilation system \'las under construction at the time of the
walk-through. With completion of this ventilation system, solvent
concentrations (and thus hazards) should be very low. Estimates of
prior exposure arc highly speculative. The screening is done by hand
instages (0neealor atati me) 0 nto a baCkin g \'1hiehis sol ub1e i n
the finishing lacquer. Some of the \'lOmen in the room "'Jore "rubber l'
gloves, bet no other protective equipment was used. A cutting and
baking lire is installed but not now fully operative.

iil.. ..-;...,>.-{t--



The decals are applied in a near-by plant. Partially finished
furniture is \'/iped down \'lith a diluted glue called a "bonding
emulsion." The decal is applied on a turntuolc in a larger open
room \'/ith good air supr1y and large hwindm'l fan tl type exhausts.
Some hand painting is done to edge the-decal or raise some parts
of the design. The hand painting is in the open, but otherwise
unvented. Once the decal is applied, the decal is tlfloated tl into
the finish by spraying with a lacquer apparently identical to the

. other finish lacquer to dissolve the backing of the decal. The
pieces are rubbed to a high finish in an adjacent building using
a \-/ax-based pol ish rubbed i'lith a heavy rubbi ng machi ne.

The "me talizing" process is used to convert wood and aluminum frames into
imitation readboards. The process is similar to the making of a
mirror, \'lith the backing applied fil~st and tlgl ass " last. All materials
are hand sprayed in booths. The paints are supplied by Jema-
American, Inc., (P.O. Box 236, Dunellen, N.J. 08812), and consist
of a reducer coat, a sensitizer, and a silver (Ag N03) buffer
concentrate. The paints are mixed at the booth. Approximately
5 gallons per day are now used. The product is silver-colored,
but easily tarnished. The brass appearance and protective coating
are applied by spraying a yellow transparent lacquer. Some decora-
tions on metalized products are hand-painted.at small tables without
local ventilation. No ducted air supply was apparent, but large
volumes of air come through open doors at each end of the room.
Production volume of metalized products is declining.

A rotogravure printing process is used at Plant #43 to give particle
board the appearance of a grained wood. In this fully automated
process, flat stock is sealed, cured, sanded, coated with a base
color, printed with several different colors to give a grain effect,
and then sealed. All of the finishes employed in this process are
applied by printing press type rollers. Each roller unit is enclosed
by a separate ventilation system. The finishing system that is
applied is essentially the same as the nitrocellulose system
described earlier except that a styrene-based sealer is used.

Drexel uses approximately 500,000 gallons of finishes per year,
including "ess than 25,000 gallons for printing lines. The lists
of solvents used is enclosed in Appendix 2. Glymes, alcohols and
hydrocarbon cuts predominate. No acutely toxic solvents appear to
be used in any volume. Styrene irritation was the only subjectively
noted exposure during the tours. Methylene chloride is presently
used for removal processes. Benzene does not appear on present.
supply lists. The materials currently used might not represent
previous exposures.



Suppliers appear to vary, but most lacquers appurently come from
Inmont, Reliance, Lily and Prillamun. Previous formulations are
best obtained from the suppliers.

WORKFORCE AND PERSONNEL RECORDS SYSTEM

The total p~pulation at Drexel Heritag~ consists of approximately
5000 current employees with about 1,000 individuals working in the
finishing operations. They are distributed among 10 plants all
of which have some variation either in the duration of operation
or in the processes wh1ch are used in that particular plant. The
duration of employment \'li11 vary by plant as \'le11. The turnover
rate is appl'oximCltely 37 percent per year in these plants and this
figure is probably applicable for the finishing rooms as well.

The ratio cf women to men is 34 percent at the present time
with a range of about 20 to 62 percent depending on which plant is
considered. This high ratio of females has been a recent development
from the e~rly 1960·5. Before that time, few women were involved
in the furniture manufacturing plants. At the present time, the
percentage of blacks is 11% a figure which is about twice
the proportion which existed about 15 years ago.

There are t\'JO SOUl'ces of personnel records for Dl'exe1. There is a
centralized card file which includes index cards on all personnel
since 1948 for all plants except t\oJO. The data on these cards
include social security number; name, birthdate, current and pre­
vious jobs and dates of each job change and dates of rehire and
termination. It is estimated that there are approximately 16.000
to 17,000 cards in this file system. These cards are alphabetically
retained \'lith a color code for the shop in \'Ihich the employee vlOl'ked.
The individual in charge of this file is ~jirs. t1arie Hoyle in Central
Employment, ~lorganton.

The second reSOUI'ce is the information kept at the individual plant
sites. They keep a set of cards similar to those which are kept in
central employment and a personnel folder. The individual plants
keep a card which includes name, social security number. address,
wife's nalT.e, each rehire and termination time. the jobs held and
the times of the jobs, and a listing of previo~s schooling. Recent
cards have no birthdate, race, or sex; older cards do. This may
also be true of the cards in The Central Employment Office;
only terminated employees' cards were reviewed. Race and sex are
stated on health forms, however, which are in the patient folders
and so thE~ information can be obtained on all employees. The folder
frequently has less information on job changes than do the cards on
job changes. Each individual section of the industry may retain
records locally for varying periods of time. In one where t'ecords
were reviewed, the data were retained for the past 10 years in
personnel files.



The health and insurance plans of this company consist of medical,
disabi 1ity 'I und reti remcnt and 1He i nsw'ance benefits. There are
no records of medical insurance claims at the local sites since these
are all handled by Blue Cross and Blue Shield. Aetna insurance
carries the disability pol icy. v/hich is elective. The company pays
60% of the cost and the employee 40;;. At the time of disability.
the worker is entitled to 50~ of his base pay after being disabled
for 3 days. Disability forms are retained for about 10 years and
a review of these records revealed no remarkable problems. There
seemed to be many cases of phlebitis and hematomas but I have no
standard with which to compare this observation. Hematomas could
undoubtedly be explained by trauma. Phlebitis could be due to the
prolonged standing required for several jobs or it may be an·
artefact due to local diagnostic practices. The cost for disability
insurance is low and the company is underwriting increasi~g insur­
ance costs at the present time. It is not knO\'!n~ hO\'/ever~ hOVI many
of the employees elect this insurance plan.

Individuals are eligible to participate in a retire~ent plan after 1 yr. emplo~nent

and are vested aftel~ 10 years. Ar.:edcan Home Sun Life holds .the
reti l~ement benefits. Because of the reti rement pl an, there is a
peculiar distribution with la~ge numbers of individuals turning over
before one year of empl oYI~ent and f1:any turni n9 over aftel~ 10 years
of employment. Individuals are also entitled to life insurance
after the second year of employment. They receive $3,500 paid-up
life. At the time of termination, the \'IOI'ker may either continue
the paid-up policy or claim the cash, At the present time, 80%
or more claim cash. This life insurance is paid for by the employee.
However, if the individual is under 60 years of age and disabled
for longer than 6 months, the C08pany will pay the insurance premium.
If he is over 60 years of age and disabled for 6 months, he must
take early retirement. The retirement and life insurance plans of
this company would dictate that only among the retired will we be
able to identify deaths through company records.

The retirement and vested records are kept in one central file. If
retiremE:nt pay!l:ents are terminated or if a life insul'ance claim is
entered~ there is a death certificate on file. The number of known
deaths iit the present time is relatively small.

I'~EDICAL PROGRAM

The medical department in each plant is sfaffed by the nurse. She is
'the individual \,,1110 retains \·!orkrr,en1s Compensation records on-site for
five years and then refers them to the central personnel file. There
are no routine medical examinations provided for employees. The nurse
keeps cards indefinitely on all individuals \',ho have received first-aid
in the plant. These cards are handled locally by each individual plant
and it is not kno\·Jn\·/hether the retention of records is the same in all



ten plants. The nurse also keeps a log daily on all first aid visits.
These log shc2ts are t'eta i ned for three years. In vi 01'1 of the diffi­
culty in retrieving the information ft~om-the individual employees'
cards and the probability that these records do not indicate serious
illnesses. it is probably not \'lorth the cffort in trying to abstract
these records at this time.

DESCRIPTIOn OF ENGUIEERHIG CONTROL

Because the dozen plants in North Carolina have been constructed and
renovated at various times over the last half century or more, a wide
span of engineering control technolog~ is in usc. Generally stated,
all finishing lines have been renovated since the latc 1950's - most
in the mid ald late 1960's. These systems are all based on a design
face veloci~y of 50 fpm. At the newest plant (#2) and in all future
renovations, a face velocity of 100 fpm will be used to control exposure
in all spray booths. In general. all spraying is accomplished within
these booths, but inevitably some spraying occurs outside of these
booths. Padding, rubbing, and accenting are done outside of the
booths. In addition, flash off is not usually in a booth. Drying
ovens are exhausted to the outside air.

Although Plant #2 has the most modern finishi~g room, the order in
which the finishing operation is accomplished and. therefore, the
ol'der in \';h-ich the spray booths are placed is typical:

Booth #1

Booth #2

Booth #3

Booth f!4

Booth #5
Booth 116

Booth 1/7

Booth fIB

Booth fig

first stain
flash
sap stain
flash
base stain"
wipe stain
stain ovens
washcoat
flash
\'lashcoa t oven
sealer (custom only)
fill er
pad filler
filler oven
sealer
flash
sealer oven
sand sealer
glaze
\'1i pe g1 aze
gluze touch-up
glaze oven



Booth fill
Booth f/12
Booth fiB

Booth #10 first lacquer
flash
lacquer oven
pad and/or distress
spatter
shade
second lacquer
flash

Booth #14 third lacquer
flash
lac~uer oven

Booth #15 back coating
This modern ass·embly-line process uses raised pO\\'ered, roller conveyors.
Host spray booths are of the '·later trough design. Overhead, the
booth covers the conveyor. Air flow at the booths appeared adequate.
The area is designed for 110~ make-up delivered through large
rectangular ducts directed between booths. Make-up air is filtered
(wire mesh) and heated but not chilled.

REPRESENT/\TIVE COATING COr·1PONENTS

These components judged to be representative were selecte~ from lists
of typical ingredients in Appendix 2. This summary includes, when
known, the coating description, quantity of ~se, number of painters
estimated to be directly exposed plus nearby halo or peripheral groups
who might be presumed to be exposed at some level, method of appli­
cation) and ingredients. The following figures represent the totals
for ten Drexel-Heritage plants) although only five (#1, 2, 3) 33 and
43) were included in the walk-throughs.

SlAWS AND SHlILAR COi'1PONENT PRODUCTS: 50,000 gal/yr; 26 finishers
and 8 others exposed; air spray

Hethanol
Toluene
Ethanol (Ethyl Alcohol)
Methyl Cellosolve
Butyl Ce 11 oso 1ve
iso-Propyl Alcohol
Mineral Spirits 66/3
140 Solvent 66/3
Butyl Acetate
Hethyl Ethyl Ketone (2-Butanone)
Vf·~tP 66/3
Acetone
~1ethyl Amyl Ketone
Ethylene Glycol Honornethyl Ether
Dyes



THumERS Arm SOLVEr/TS; 75,000 gal/yr; 95 finishers and 5 others
exposed; air and airlcss spray

Butyl J\cetilte
. Hethyl Ethyl Ketone
Acetone
i so-Pl'opa no1
Xylene
Toluene
VI1&P Naphtha
Methanol
Methyl Butyl Ketone
Butyl Ethanoate
Butyl CellosolvQ
Ethyl J\lcoho1
Isobutyl f\cetate
Kerosene
~lethyl Al cohol
Methyl Cellosolve
Mineral Spirits 66/3
Naphtha~ 1% Aromatic (Mineral Spirits)
140 Solvent 66/3
Turpentine
Pine Oil
Styl'ene
Styrene (r':onoD~er)

Ethyl ene Glycol j\ionoi 56 Butyl Ether
Heptane
Isopropyl Alcohol
Diethylene Glycol i'ionoethyl Ether
Aromatic 100

. Ethylene Glycol !·ionobutyl Ether
Stoddard Solvent
1)1,1 Trichlorethane
n-Butyl Alcohol

TONER BASE - STAIN - \'iASHCOAT - TONER (Color Addition or Equalization):
15)000 gal/yr; 125 finishers and 10 others exposed; air spray

Methyl Butyl Ketone
Methyl Ethyl Ketone
Naphtha -VM&P (Lactol Spirits)
Toluene
Xylene
iso-Propyl Alcohol
iso-Butyl-Propyl Acetate Mix
Butyl Acetate Hix
Butyl Alcohol (Butanol)
HethylAlcohol
Butyl Cellosolve
Acetone
Hethyl Amyl Acetate



SEALERS Hf'.SHCOATS AND Cor:CENTRATE:50 t OOO gal/yr; 92 finishers and I~

others exposed; air spray

Nethyl Alcohol
iso-Propyl Alcohol
Butyl Alcohol (Butanol)
Butyl Acetate
Hexane
Toluene
Xylene Plus Vinyl
Xylene
Wl&P Naphtha
Butyl Cellosolve
Methyl Ethyl Ketone
Methyl Amyl Ketone
Hixed Butyl Esters
iso-Propyl Cellosolve
i SO-Pl~opano1
Hethanol
Propylene Oxide
Urea Res i n
Nitrace11 ul ose
Alkyd Resin

LACQUER COATING: 150,00J gal/yr; 103 finisflers and 15 others
exposed; airless spray

Naphtha VI1&P
Naphthol Spirits
Toluene
Butyl Cellosolve
iso-Propanol
Butanol
f.1ethyl Amyl Acetate
Hethyl funyl Ketone
Butyl Acetate
Dioetyl Phthalate
Nethyl Alcohol
Cellosolve Acetate
Xylene
Netllyl n-Butyl Ketone
Methyl Ethyl Ketone
Nitrocellulose
Acetone
Mixed. Butyl Ester
iso-Propyl Alcohol
Alkyd Hesin
Iron Oxide
Titaniu~ Dioxide
Organi c Yell 01'1

Oxide Yellm'J



PRINTING INKS: 2,500 gal/yr; 14 finishers and 2 others
exposed; rotogravure press

Cel1osolve Acetate
iso-Propyl Alcohol
iso-Butyl - Propyl Acetate U1ix)
Naphtha (Mineral Spirits)

FILLER AND GLAZE (GRAIN FILLING): 50,000 galjyr; 330 finishers
and 20 others exposed; air spray and vii pe

Naphtha Aromatic
Naphtha Vi,i&P
Mi.nera1 Spi ri ts
Kerosene
Xylene'
Toluene
iso-Propyl Alcohol
Butyl Alcohol (Butanol)
Silicates
Butyl Carbitol
140 Solvent
Ethanol
Ester Gum
Bentone
Bone Black
Bumt Umber
Van Dyke [3 ro\'m
Sylica

CONCLUSIOHS

Industrial Hygiene: t-1anufacturing operations at the Drexel-Heritage
plants visited seem to be representative of the entire industry. These
operations are relatively unchanged over the last 30+ years. The basic
finishing operations are unchanged over this same period with finish
type and usage easily docusented from purchase records. Control methods
employed are common throug~out the industry and represent, at different
plants, a t\'lenty-year range of engineering contl~ol technology.

Epidemiology: Epidemiologically, this company is appropdate for study.
They have a large number of records located in a central file. However,
finishers cannot be identified easily from these records except through
a color code card system. There is a centralization of retirement and
death l~ecords \'Ihich would allmo,l one to detect knm·m deaths. The only
difficulty that can be seen is an infrequent listing of job changes in
the early 40's which mJy indicate either inadequate record-keeping or
a lack of job changes and it is suspected that the latter is probably
the case.



RECO/·U·jENOI\TIDrl

Because of the 1ilrge number of i dentifi cd fi ni shers at Drexel-Heritage
and because of the representativencs~of exposure at the plants
visited) it is recoml1lended that the complex of Drexel-Heritage plants
in North Carolina be the subj~ct of further in-depth investigation.
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Appendix 2



,-Y?rCAL Il:Cm:DI:::rrS

SILVER SOLUTIO:lS

Silver
Ammonia

TYPICAL n:GR.E!)IE:lTS

p0u:nmIG STAlIT

.}Iethanol
Toluene
l:.'thanol (Et:1yl Alcohol)
Methyl Cellosolve
Butyl Cellosolve
iso-Propyl Alcohol

. TYPICAl, T!iGr-EDElITS

THnnlER

Dutyl Acetate
Methyl Ethyl Ketone
I.cetone
iso-Propanol
Xylene·
Toluene
V1-~p llzDhtha
l!etriomoi
l"ethyl Butyl Ketone



TYPICAL INGHEDISITS·

SOLVElITS MID SD·PtE SOr,vE11T COmUUNDS

Butyl Ethano~te

Butyl Cellosolve
Ethyl Alcohol
Isobutyl Acetate
Kerosens
Hethyl Alcohol
l-lethyJ. Cellosolve
Uineral Spirits 66/3
}lethanol
naphtha, 1% Aromatic (Hineral Spirits)
lho Solvent 66/3
Turpentine
Pine Oil
Styrene
Styrene (Hono;r:er)
Ethylene GIJ'col Honoiso Butyl Ether
Heptane
Acetone
Isopropyl Alcohol
Diethylene Glycol Honoethyl Ether
Aromatic 100
Ethylene Glcol 1!onobutyl Ether
Stoddard Solvent -
1,1,1 Trichloroethane
n-ButJ'l Alcohol
Xylene

JYFICAL mGREDIEiITS

ENPJ1EI..s/PAli,rTS

Naphtha (Lacto1 Spirits)
Butanol/Butyl .Ucol:ol
sec-Butyl Acetate
n-Butyl Acetate
J-lethyl Ethyl Ketone
llethyl Butyl Ketone
Dibutyl Phthalate
Xylol
iso-Propyl Alcohol
iso-Propanol
}:ethyl Ainyl Acetate
Toluol
Heptane
Toluene
iso-Bu tyl Ace tate
CC)ruon lll~ck

Titanium Dioxide
Xylene
).tothanol



TYrrCf-L m::;m~nImTS

Lactol Spirits
Vl·~P Haphtha
Butyl Ccllosolvc
Ethanol (Ethyl Alcohol)
iso-Propanol
Hethyl iso-Butyl Ketone
BUtanol
Acetone
Dioctyl Phi<halate
Nitrocellulose

TYPICAL TIiGREDIENTS

STAIN film smw.R CO;'lPOHFrrr PffiDUCTS

'Methanol
'Ethyl Alcohol ,
Hineral Spidts 66/3
140 Solvent 66/3
Butyl Cellosolve
Methyl Cellosolve
iso-Propyl Alcohol
Butyl Acetate
}iethyl Ethyl Ketone (2-Butanone)
VH~P - 66/3
Toluene
Acetone
}lethyl Amyl Ketone
Eth<1noi
Ethylene Gl~,rcol Honomethyl Ether
Dyes



TYPICAL DIGRSDIElITS

TOrrr.:~ RAS~ - STAHl :. Hi\SHCOi\T - TmrER
(Color Addition or Equalizationr-

Methyl Butyl .Ketone
llcthylEth:rl Ketone
Naphtha - Vl·Z:P (Lactol Spirits)
Toluene
Y.ylcnc
iso-Propyl lJ.cohol
iso-Butyl - Propyl l.cetate Hix
Butyl Acetate Hix
Butyl Alcohol (Butanol)
l!ethyl Alcohol
Butyl 0311osolve
Acetone
llethyl Amyl Acetate

.TYPICAL lllGREOillaS

SEALER AIm Co;rCEIT R~_TE

J-rethyl Alcohol
iso-Propyl Alcohol
Butyl Alcohol (Butanol)
Butyl l.cetate
Hexane
Toluene
XYlene' Plus Vinyl
Xylene
Vl·&P Naphtha
Butyl Cellosolve
}lethyl Ethyl Ketone
l~thyl A~yl Ketone
l1ixed Butyl Esters
iso-Propyl Gellosolve
iso-Propanol
llethanol
Prop:rlene Oxide
Urea Resin
Nitrocellulose
Alkyd Ilesin



TYPICAL IlICFlEDIF1ITS

ADHfSIVES!comACT CE'tE1rr

Synethetic ~Jbbcr, Rosins
Cyclohexane
l!ethylcnc C!Uoride
Ilethyl Ethyl Ketone
Acetone
Toluol (Toluene)
Petroleum Distillate
Aliphatic Petroleum Distillate
Hexane .
Petroleum 1Iaphtha
1 1 11 1 TrichJ.orocthane

TYPICAL TI1GREDnv:TS

FIlLER II GLAZE (GRill! FILLDlG)

Naphtha Aro~atic

Naphtha V1.;:;JJ
Mineral Spirits
Kerosene
Y.ylene
Toluene
iso-Propyl Alcohol
Butyl Alcohol (r~tanol)

Silicates
Butyl Carbitol
140 Solvent
Ethanol
Est.er Gwn
Bantone

J'IGHENTS

Bone Black
Burnt Umber
Van Dyke Bro;m
Sylica



TYPICAl. H!GREOHJITS

NITf,DCFJ,IJJSE LACQUER

CLEAR RF..snl COATHrG

iso-Propyl Alcohol
iso-Propyl Acetate
Toluol
Amyl Acetate
sec-Butyl ji.lcohol

"Alphatic Lactic Spirits
Solids
Ethyl Alcohol
Butyl J\lcohol'
Acetone
Xylol

Stodd ard Solvent
Xylene
Dibutyltindilaurate

TYPICAL lllGREDENTS

pASECOAT &. PRI:,rEP..s (COLOR COATllIG)

Toluol
sec-Butyl Acetate
iso-Butyl Alcohol
HetbJ'l Ethyl Ketene
Lactol Spirits
iso-Propanol
Acetone
"}laphtha V}~}"P

Butyl Acetate Hix
Butanol
11cthyl Dutyl Keto.llC



'l'yprCAI. n:GRillTErrrS

J,ACQUER COATDlG

Naphtha Vl-VLP
llaphthol Spirits
Toluene
Butyl Cellosolve
iso-Propanol
Butanol
Methyl Amyl Acetate
1-lethyl kn:lJ. Ke tone

. Butyl Acetate
nioctyl Phthalate
11ethyl A..lcohol
Celloso]yc Acetate
Xylene
Methyl n-Butyl Ketone
Hethyl Ethyl Ketone
l~itrocellulose .
Acetone
Hixed Butyl Ester
iso-Propyl Alcohol
Alkyd Resin

PIGHElIT ADDITIONS

Iron Oxide
Titanilli~ Dioxide
Organic Yellow
Oxide Yellow

.TYPICAL IHGREDIDITS

pnINrING TIfi\S

Ccllosolve Acetate
iso-ITopyl Alcohol
iso-But~l - Propyl Acetate (I1ix)
Naphtha. (Hineral Spirits)

CT,EIL~mG mSE

lho Solvent 66/3
Butyl Cellosolve
"j'oluenc
iso-Propyl Alcohol




