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1.

. Study in Inform tional and Vocational Mathematlics

Informational
In making this study I am takling as a

standard an ordinary eight room house, thirty
feet long, twenty-four feet wide, and twenty
feet in height, that is, to the eaves. The
house has a two-pitch roof, and therefore two
zable ends, eight feet high. (p. 51)

Occaglonally a bullding has irregular
lines. In moet cases of thie kind, a fixed
get of rules for measurine or palntins would
be confuelng and unneceseary detall. 1In
general, the same 1s true regarding voorches,
bay wlndows, fancy trimminegs, ete.

For the purpose of this study 1t is
aggumed that thle is a new house =2nd the
estimates made are for the ecost 2f painting

the first time.



Cost of Painting, Orileginal

Three coates of paint should alwaye be applied
to a surface which has never been palnted. The
first coat 1s called the priming coat and ies
thinner than the two followlng coate. It 1s good
business to put on the third coat becsuse 1t costs
only a thlird more and will last twlice as long.

There are two ble ltems of expense in connection
with any palntling Job; the first is material, and
the sgecond 1ls labor. Of these two items, the cost
of labor 1s by far the greater. However, the kind
of material used entere very materially into the
cross expense when the lasting aqualities of the
Job are taken intos coneideration. Although
authorities differ somewhat in regard to what
constitutes "the best paint", yet for general
purposes 21l painting materisl may be divided
into three classes; flrst, best materials; second,

medium grade; and third, pooreet grade materials.



Best Materlals

Nearly every one thinks of lead and oll when-
ever the subject of painting is mentioned. 1In fact,
thie has been the standard for years, snd it 1s hard
to find anything better providing good srades of lead
and o1l are used. Zine Oxide is remarded by =zome zs

1 But when used

superior to white lead as a plgment.
alone, pure zinc oxide forme a very brittle surface
on the wood. and because of thie it easily'chalks" or
flakes off. Possibly 1t would be proper to mention
here that white lead when used alone, ls regarded
as belng too soft by some authorities. At the same
time men who have hasd the largest experience in
outting on paint know that is not practically true.
Posltively the best oll to use for outside wood-
work 1s raw linseed oll. To this should be added as

Much dryer as neceésary. Linseed oll 1= also prepared

by bollineg, and it may be used satisfactorily on

outside woodwork without dryer.

1. New Jersey Zlnc Co. (40-40-20)



"Boiled linseed 01l is particularly desirable for
paint to be used on metal. plaster. concrete, and
stuceo™,l It 1s well to bear in mind that when
epeaking of bolled linseed o1l that the menuine
01l iz meant. There are olls on the market =zold
for boiled linseed o1l which in reality are raw
oils with dryer added. The danger le that a cheap
grade of dryer msy have been uged and posalbly too
much was added.

There le no reason why white lead should not
be practically pure. It is usually prepared by
the "Parkes" 2 process which consists briefly of
skimming the lead at low tempereture which removes
the copper and other 1lmpuritles which have higher
g0lidifying points. The lead ie then drawn off
into reverberating furnaces and the tempersture
Talged very hisgh. While the lead 1s stirred the
arsenic and certain other impurities are oxidized.

These impurities are skimmed off as dross.

l. Handboosk of Painting
2. Painter's Magazine--Nov. 1926
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At thls point the lead may contain silver,
zold, zine, and even traces of copner. To remove

these the lead is now poured intos deslilvering
kettles where metallic zinc is added ia minute
quantities. The zine unites with everythine but
the lead and rises to the top, and the temperature
being lowered, s2l1ldifles and 1s removed. The
remaining zine ls oxidized by placine the purified
lead in areverberatory furnace and is gkimmed off.
Lead thus purified is one of the nurest metsls
in the industries. Lese than .06 of one per cent is
the demand for usge in white lead. To be exact, what
is known in the trades as "ordinary corrodine" lead
is not less than 99.9424 per cent pure. 7Thlte lead
with impuritles such as copper 1lg 2bjectlionable as
a plegment. It wlll be readlly seen, however, that
thers 1s no exeve=e for anything but pure white lead.
Zine Oxide 1is the finest of the pasint plements

in seneral use. It 1s so fine that the highest



power microscope must be used in order to see the
outline of the individual pleces. This makesz it a
deslirable plement because the finer the particles the
thinner the coatineg that can be applied. and
conseguently the more surface can be covered by a
unit quantity of material. Althoush there are two
methods of preparling zlinec oxide, the prineciple 1s
egsentially the same which consltss of the oxidation
of vaporized metallie zine which insuree a pure product.
"Not only 1e zine oxide being used now in larzely
increasine guantltiee from year to year, but 1t has been
892 used for nearly two hundred yesrs." 1
It may be of interest to guote from an English
paper on palnt plegmente presented before a meeting
of chemists and sclentiats.g In the data presented
the suthor gave hlg determination of the hiding power
of varlous plements. The figures in the following

chart tell thelr own story:

1. Paintere Mamezlne--Nov. 1926
2. "Zinec as a Pisment
New Jersey Zinec Sales Co.



HIDING POWER OF PIGMENTS

Plgments : C. C. of : Weight :Rala.t. ive
Tested : Vehicle : of : Hiding
: per gram of ' Pisment ' Power
' Pilgment : (zrams) : of
: at : required : equal
: Painting : to : magees
: Congistency : hide :
1 : ;
' 1 '
Lithopone (1; 0.61 : 2.00 : 100.0
Lithopone {25 0.55 : 2,28 : 87,8
Zine Oxide : 1.07 : 2.56 . 78.1
White Lead : 0.42 : 3.88 : 51.6
; : I



From this table 1t 1s clearly evident that
zine oxlde 1s a better piement =ae far 2s hidinez
Power 1ls concerned, but for reasons previously
mentioned it 1s not desifable except when mixed
in emall amounts with some other kind of plement.
Some paintere put in small amounts--poesibly one
pound of zinec with twenty pounds of leade-to make
a firmer film.

Lithopone 1s a recent addition to the plmment
f&mily.l In reality it ie =2 combilnation of several
ingredients. It usually cantains from iwenty-seven
per cent to thirty per sent as zinc sulphide., "Litho-
pone is mede by nouring tomether very pure sslutioneg
of Barium Sulphide and Zinc Sulphate. The Lithopone
forms immedlately in this mixture of liquids as a
combination of Zine Sulphide Barium Sulphate. This
white slime 1g then separated from the liouid,
washed, burned. washed amain, wet zround, dried,
and dry eround before packing. It 1= 2 dense white

pigment, and, if properly made, shows no reaction

1. "Zinec as a Paint Pigment"
New Jersey Zinc Sales Co.



when exposed to sulphur or sulphur gases." 1

Lithopone hae several adventages in that it
ie very white and almost s fine as zinc oxide.

It 18 practiecally unaffected by lizht and molsture
reactions, While this 1s properly classed with the
zinec plement, it 1s nevertheless a meduim mrade
Productlion. Thile willl be mentioned again under
Medium grade materilals.

Turpentine has been the standard thinner for
pzints for years. It 12 indispensable to the painter.
It 18 a product of the southern pine produced by
a  distillation process. There are two kinds of
turpentine. the sgo-eslled mum snirits of turpéntine
and steam distilled wood turpentine. Both kinde are
now coneidered to be uniform in properties and are
held to the same speclfication (U. 8. Govt, Master
Specification for Turpentine--Nos, 7b).

"3um Spirits of Turpentine ecnsists almost

éntirely of a single chemical; namely, Alpha Pinene,

l. Zine aeg a Peint Piement.
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about 95%. The remaining 5% is composed of higher
bolling Terpene Hydrocarbons. Steam Distilled
Wood Turpentine containe, in addition to Alpha
Pinene, Dipentene. Dipentene is very closely
allied to Pinene, but has been found to have higher
solvent power for most of the gums or resins used
in varnish manufacture and li-ewlse have been found
to produce a more stable dlsversion of the plegments
used in paint and enamel manufacture. It also has a
hirsher oxygen absorbing power than Plnene and ehould
tend to ineresse the oxidation of dryine 9115.“1
"In the dietillation of the crude turpentine
obtained from steaminsg the plne wood chlps it 1is
possible, throuch fractional distillation, to produce
a turpentine which 1s composed almost entirely of
Pinene and Dipentana."2 Turpentine readily oxidizes
when stored with access to the air and becomes thicker
and more viscous. In thiles oxidlzed ccndition the

resldue on evaporation ie conelderably lncreased.

1. C. F. Kinney, Mgr.--Technlical Service

Hercules Powder Co.
1] (1] 1] L]

2.
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"Spirits of turpentine 1s belleved to owe its
superiority as a paint thinner to its property of
absorbing oxysen from the alr, the drying of paint
belng due to the abeorption of oxygen from the sir
by the linseed or other dryling o1l, forming a hard
insoluble film of linoxyn. It 1s g2id that turpen-
tine acts ae an oxygen carrler, transferring oxygen
from the alr to the linseed oil, and finally adding
to the paint film the nonvolatile residue left after
evaporation, which aleo acte like a dryine oil."l

There are other thinners on the market, but they
are hardly worth mentioning because of their inferior-
ity. Unprincipled painters have been known to use
even gesoline as a thinner.

The cost of painting a house wlth the best grade
of material would be about $4.25 per gallon for white
paint.2 The colored palnts are usually 25 cente a
rallon cheaper with the exceptlon of ereen which 1ls =

little more than white paint. This i1e the retall price

1. a. "Turpentine" U. S. Govt. Bulletin #898
b. "Volatile Thinners" by Pickard
American Paint Journal Co.--8t. Louls

25 ﬂ-pf‘il— —1927
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of ready-mixed paint. If one mixed the paint himeself,
that is bousht the lead, turpentine, oil, dryer, and
posslbly a small amount of zinc, the cost per mallon
would be less. The saving would anze between twenty-
five cents and eeventy-five cents per mallon. Of course,
the time consumed in mixine the psint is not reckoned

in this estimate.

Babor

The cost of a filrst clase palnter varles slightly
in various states and in different citles in each state.
It 1e safe to assume that in order to get first class
gervice, one would have to pay at least one dollar per
hour. In some citles painters met the same wages that
are exacted by carpenters or osther skilled workmen, .

In having a2 house painted the job is usually let
out by contraet rather than by the hour. There are
several reasons for this. In the first place =2 man
knows just what the job will cost him whlle he asgsumes

no responeibilities. Another reason 1s that it
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usually costs lese by the contraect than by hiring
by the hour.

Another item of expense 1ls brushes. On a
two-color Job, at least three brushes are needed;
one wide brush, about three and a half inches which
1g ueged for puttine on the maln color; a smaller brush,
about two inchee, 18 used for the trimmines; & third
brugh called the sash brush 1s used for the windows.
Brushes wear out quite rapldly. in faet, on larese
houseeg 1t usually requires a2 new set of brushes for
every Job. The prices vary from thirty-five cents,
the price of 2 sash brush, to $2.50 for a mood grade

three and 2 half inech brush.

Medium Grade Material

The cost of 2 paintine jJjob where medium =rade
material is usged 1s approximately one fourth less in
cost than a first class Job. A good medium =rade

paint can be bousght for about £3.25 a gallon.l This

1. April_-lqu
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‘would conelst of lead, oil. and a small amount of
turpentine or dryer. This kind of paint is the kind
that 1s used in the majoritv of cases. A recent
addition to the list of prepared painte is known
as 40-40-20.1 It 1e prepared by the New Jersey
Zine Company. The formula 1s as follows:

XX Zine Oxide.. vvisviassivesi 0%

"A1balith™ (Lithopone)..eeeess.. 40%

- & 1 5 . (R NUMSR RO SRRPOTRUSPOIL) | . -

Magneslum Silicate...... PP, I+ , -

1007

"The plement mixture 1s desizned to produce a
high srade exterior white paint when combined with
the right proportione of pure lingeed oil, turpentine
and dryer. Careful and elaborate tests show that it
is & superisr pmaint in color. clearness of tint,
brizhtness, and permanence of cotlor znd tint. It
chalkes gradiually snd leaves an excellent surface

_for repalntin.ﬂ:.“E

1. "40-40-20" New Jersey Zine Co.
-E 4 1] L 1] n " "
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This paint ie srowing rapidly in popularity
2t the present time. It wes designed primarily to
compete with white lesd. and it seems to be a feir
rival. Referrins to the formula, it may be sald of
Silica 2nd Maeneslum Slllicate that thelr falue is
nil except to fill the paint can. The value of this
paint liles chiefly in the zlnec which it contains.

In regard to medium grade labor there may be a
saving in the flirst cost, but 1t 1s a question
whether there ks a saving in the long run, that ls,
how well the paint endures ag far as proper applica-
tion is eoncerned. DBy medlum grade painters we must
consider the larze class known as journey men palinters.
Although they do good work and might even belons to
a Union in some instances, yet they are not master
painteras. OCne might posslbly sawve aeg much as
twenty cente an hour 2t the most by employing this
class of painters. This might vary in different

partes of the country.
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There would not be a very large saving by
getting medium grade bruchee for a painting job of
any slze. Poorer bristles are used in a medium grade
brush, and they are ususlly shorter in length. 1In
general, medium grade brushes may be purchased at

about 25% lower than first zrsde brushee,

Poosregt Grade Materials

Then we speak %t poorest grade materials the
way 1s immediately opened for a flood of "just as
eoods" and substitutes. There are so many imitatlons
that only a few samples m=2y be mentlioned. In regard
to whiite lead there can be no imitation. However,
it is often adulterated with such material as
whiting, eilicates, barytes. challk, ete. This gives
a'"body" so called t> the paint and "aovers well"
temporsrily. The lasting quslities of such an
adulteration may easily be suessed. These cheapest

grade prints may be bought at an averace price of
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'.Lwn dollars per nallan.l

In place of pure linseed oil, fish 0ll is =ome-
times uged and wvarious erades of mineral oile. Such
oils usually produce a paint of very inferior gquality.
A house palnted with such material ie apt to peal in
a chort time. The savine 1s uncertain.

Turpentine substitutes may be prnéured at about
ninety cents per gallon. Thlie is at a saving of
approximately sixteen per cent. Some of these
subgtitutees are very satisfactory.

The cheaper grade brushee may be procured at
& paving of a oproximstely sixtiy per cent of the cost
of the firet grade brush. However, every painter
¥nows that what 1s saved in the initial outlay is
more than offset by the lose in time in spreading
the paint. Cheap brushes are characterized by
poor, short bristles which are prone to come out

easlly to the annoyance of the painter. Usable

brushes may be obtained in the ten and twenty-five
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cent stores. Needleses to eay, no resl palinter ever

uges one of these,

Labor

In the class of poorest srade painters the
me jority are amateursg or those who paint from
necessity or faney. The savyine on labor of this
grade is difficult to estimate. Unquesticnably
the initial expense is very low, possibly seventy-
five per cent or more of what a first class palnter
would demand. HMuch painting 1s done by thls type of
painter. Housewlves contribute to this list by
thelr ingenious and interesting devices to renovate.
It 1s probably true that 1ln the majority of instances
the ordinary Jobe about the home, shop, or ahed'
may be credlitably performed by this type of
painting., Of course there are no fisures available,

but it may be deduced that about one fourth of

the prepared paint 1s used by representatives of
this elass.
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Repainting

There are two theories remarding paintine outside
woodwork. The firast theory 1s that a house shall be
painted one coat every two or three years. There is
one advantage in thlis in that a house alwaye looks
frech, and the woodwork le thoroushly protected. The
arsument agalnst it ls that it le more expensive while
those who advocate its benefit claim that it ie cheaper
in the long run. A house well painted in the first
place might =0 for three years if painted with eithér
best. or medium-grade materials. A house painted
with the poorest grede materiale would certainly need
repainting by the end of two years ln order to
thorouzhly protect the wood.

The second theory 1s that a house should be painted
two coats when necesssry to repalnt at all, approximately
every flve yeare. Thls 1s the custom in zeneral use.

As a matter of fact, & house painted well with two

coats of paint willl o some times as long as eight
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dbr ten years without the wood takine serious injury.

Of course, the cost forlabor iz more in putiine on
two coats than puttine on one, but nat twice ae much,
because in puttine on one coat, greater care must be

exerted; and the paint ie apnlied a little thicker.

Cost
The cost for puttinz on one coat &f paint can
be determined by the followine formula:
100-pounds pure white lead
3% gallons pure raw linseed oil
1 pint pure turpeutiine
1 pint pure drier
This would make about six and a half a=allons of
paint and should cover four thousand scusre feet
one coat, This would be enoush to palnt the house
described on page 51 of this thesis. In faet, there
would probably be some paint left over. This formula
ie for medium-grade material. The only way it could

be improved would be by =sddins zinc thereby increasing
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-the cost relatively more than the value. The cost
of putting on the medlum-gzrade materiale 1igs
determined as follows:

100 pounds white lead-----=----=-- $13.25

31 gellons pure raw linseed 0il--- 3.95

1 pint pure turpentine------------ .09
1l pint pure drier---eec--c--ceaoa_. .07
4 17.36

6.5 mallons @ $17,36 = $2.67 per mallon.

The cost of labor for putting this paint on
would be aproroximately forty dollars. Of course,
theee figures, eegpeclally the labor, sre subject to
many modifications. The cost for first class painters
would not be much more than thls--hardly worth mention-
inez. The poorest class of palnters is subject to
such a tremendoug fluctuation that the cost of this
grade of labor cannot be approximsted with any
dezree of accuracy.

The cost of palnting = house when two coate
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are applied ie estimated by the following tables:
100 pounde white-lead
2 gallone pure turpentine
1 pint pure drier
Thieg formula makee seven gallons of paint which
ghould cover about 4,200 sguare feet. one coat. This
1s for the first coat in repaintine outside wood.
The followine forula is for the second coat:
100 pnupﬂa white-lezd
4 gallons pure raw linseed oil
1l pint pure turpentine |
1 pint pure drier
Thies formula makes about seven =allones of paint
which should cover about 4,200 square feet. one coat.
These two formulas would make enoush paint to eover
two houses, nearly. of the size mentioned on El.
The coet of puttlinez on these two coats of paint

i1s estimated ae before:



23.

100 pounds white-lead-~-===eaccaa-x &13.25
€ mallons turpentine--=--------- 2.22

€ mallons linseed o0ll-=---e----- 2.26

1l pint driere-e-cecccccccccccacaa B
$17.86

7 mallone of paint @ £17.8/= $2.55 per, gallon.

Second Coat.
100 pounde white-legd-----=-cc-=a- 8§13.25

4 gmallons pure raw linseed olil-- 4,52

1 pint pure turpentinge---c---- .09
1 pint pure drierecec-cccccccaa .07
$17.93

T =allona ofpaint @ 517.9%= 4$2.56 per mallon®

In painting the house described o>n page 51, two
coats. about 7.2 mallons of paint would be required.
It would cost approximately sixty dollars for labor

to apply this paint.

Thest estimates are based on the current market

prices of April 1927. They may be ﬁsed in comparins
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‘the approximate cost of a one and two coat job.

No attempt has been made in this study to estimate
the cost of repaintine the cheapest grade material.
Ag estimated earlier in this paper the cost of a
poorest grade painting Job could be safely fimured
at fifty per cent of the cost of a medlum srade job.
This 1s estimested by comparison as no figures are
available in this class.

"Paintine a house these days 1is ; aeriﬁus
matter--particularly from the pocketbook point of
view. It costsa real money. The facts about paint
must be learned or we find ourselves out several
hundred dollars with nothing to show for 1t but a
temporary coating on the house and a bad temper.“l

It would probably be well to mention in this
etudy a certaln kind of psint called "Barreled Sun-

1light." It 1s manufactured by the U.S. Gutta Percha

Paint Co., Providence, Rhode Igland, and ie srowing

rapildly in popularity as a white paint. The formula

1. "When White 1s White"
New Jersey Zine Co.
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-for making this paint has not been publisghed for
the publiec. It le mentlioned in this article mailnly
because of ite popularity =snd the menersl assumption

amone palnters that it ie not made according to the

usual paint formulas.
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II. VOCATIONAL
The palntlineg industry has become a large

profeselion. It le estimeted that there are twenty-
five thousand master painters in the United States
and about one hundred thousand Jjourneyman pﬁiniers.l
Yet, very litile has been done to provide for the training
of palnters. As a profession, pRinting offers to the
master palnter a salary comparing favorably with that
earned by the sverage professional man. In the Painter's
Magazine of February 1927, there is recorded a rsurvey
made by 3 voestlional superintendent in 2 mid-western
tﬁwnig He found that the averasge professional man

in that city was earnine between twenty-flve hundred
and three thousand dollars a yesr. A master palnter
could earn thies amount in a year only under unususal
conditlione. Painting is a seasonal occupatlon; yet.

it offere adequate flnanclal lnducements to the boy

who would learn this trade.3

1. Estimation by Editor of "Painter's Magazine"

2. Harvey L. Freeland
Supervisgor 5f Industrial Eduecatlon in Nebrasgks

3. U.S. Census 1920 shows 25,000 legs jnurne;m&n
painters than in 1910-!Painter's ¥acazine’-Feb.,1927
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At pregent there egeem t2 be few echosls where
one may learn painting as a trade. The General lMotors
Company recently opened a schoosl for auto painters.
because of a scarcity of skllled painters and finicshers.
These trained men will be used in their own plante, and
the training 1le for a definite branch of the painting
industry. New York state 1s offering twenty-five ﬂnék
thousand d2llar echolarships to men and women of
requisite training who wish to become teachers in
trade aohoals.g Thle opens the way for the training of
ekilled teachers for paintine as well as other trades.
Salarles in New York range from eichteen hundred to
thirty-five hundred dollars a year. This places the
trade's teacher on the same plane with the teachers of
the so-called llberal artis.

Michigan has done much to develop voecational
training, but as far as can be determined no proviegion
for irainineg palnters has been made. The same 1s true

of California and certain osther states which are well

1. Painter's Mamazine--Nov., 1927.

2' L] n n n
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-developed in certaln kinde of trade achcnla+1
Bulletins from the Department of Commerce, Washington,
D. C.,, mentlion nothing regardine the training of

boys who wlish to become palnters. It seems that

there ls no remson why an opportunity should not

be zlven for studente to learn this trade as well

as carpentry, mechaniees, ete. The modern trend in
education 1s to fit one for the practical dutles
around the home., It 1g Just as essentizl to know

how t5 paint a door as it 1e to nail on a shinele.

The following quotation 1s typical of the
palntine gl tuatlon as understood by the averagme
layman of to-iay:

"Paintine ie an art and there are many thines
about the art of pasintine which reguire study,
observation, and econstant opractice. It always pays,
therefore, to hire an experlienced painter if one 1is
available. The superlor knowledee of the man who

'nows how' 1s worth the little extra money it may

1. Bulletine from Dept. of Publie Instruection
Lansing, Michligan.



coet to go without him. Do not, however, allow
yourself to be deprived of the advﬁntagaa of made-
to-order paint simply because & painter who knowa
how to mix white-lead and linseed o0il into paint
lg not within easy reach as is the case sometimes
in the smsller towns."t

While there 1s much truth in the above parazraph,
it does not follow that this condition must persist.
The cloud of mysticism should be stilll further
cleared away from the flelds of knowledme. Already
there are slens of a new psvcholoey in this fleld.

The following quotation 1s sisnificant:

"Evary man should know something about protectlve
paint. Sooner or later he willl find his knowledge
useful., It may result in the saving of many a
dollar."e

When such an attitude of mind ie adonted, the
way 1e opened for the establlishment of echoold where

our future ecitizens may be better informed in

1. Handbook of Palinting
2."Dixon'e Silica-Graphite Paint"



30.

.what to us has been fogm.

Learning the Trade

It has been =aild that paint-makine was first
an art, then a trick, but has now become a scilence.
Paint has been used since the earliest recorded time,
but 1t has taken modern sclence to brinz it to 1its
present state of usefulmess and heauty.l

First of gl1l, it is to be understood that a
paint conelste of two parte--the wvehlele, which is
an 911, and the plsment. Where the wvehlicle 18 a
slow-dring 5il, then what 1s known as a drler 1ls
aﬁdad.g The pigment, strletly speaking, refers to
the color matter. The body of palnt refers to the
consistency or thickness. Thle depends primarily
upon the white-lead, andsecondarily upon the amount
of 011 used to dlssolve it. Drier refers to a special
liguid, rich in oxyeen which caused the paint to form a
film quickly. "Driers consist of combinations of metallie

-galte. xuch as red lead, with linseed oll, resins, or

1. "When White is White"
New Jersey Zinc Co.

2, "Dixon's Silica-Graphite Paint"
Jogeph Dixon Crucible Co.
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.poth. When these combinations, in which the oxygen
1s held rather feebly, are mixed with linseed o0il,
some of the oxygen 1s taken up by the oil, and in
this manner the drylng action is much hastened.

When the salts are added to the oil, while
maintained at a relatively high temperature for a
length of time, a product called boiled linseed oil
is ébhained. in which the drving action 1ls spproximate-
ly the same, as if drlers had been added cold to
the raw oil. By either method, o1l may be made to
dry in as few as six or eight hours, where the raw
01l alone requires as many days.

It should be borne in mind, however. that
extreme rapid drying is invariably accompanied by a
lose of permanency, and we would warn against those
paints which are warranted to dry in elsht and twelve
hours. Such rapld dryline should be resorted to, only
in such epeclal cases where it 1s understood that

durability is to be gacrificed. "t

1. "Dixon's Silica-Graphite Paint"
Joseph Dixon Crucible Co.
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The painter's tool is the brush., It is well to
become z2cqualnted with it. A good paint brush is
usually made of imported bristles, generally from
China., The better brushes are made with the bristles
get in hard rubber. This prevents them from coming
out. A good paint brush ls never made of bristles
of the same lensth and stiffneess, for after the flag
or split ends hsve worn off through use, the brush
would fall to epread the paint pruper1341 As the
brush wears down the flag ends of the shorter bristles
come into uee and contlinue the efflclent 1life of
the brush over a long period of time. In order to do
a good Job the paint must be well rubbed in, and this
requires a good grade of bristles.

The following rules should be borne in mind
relative to the care of brushes:

1--Don't put a new brush in water. Water caused

a new brush to become flabby amd may cause "fingering."

2--Don't allow paint to work in the heel or close

1."Bubristo Brand Brushes"
Hanlon & Goodman Co., N. Y.



33.

to the ferrule. Thie causee flaring of the
bristles.

3--Don't allow the brush to stand on the ends

of the bristles. Thles causes the flag end of

the bristles to curl or bend and the brush will
not spread the material properly.

4--Don't allow the paint to harden in an 214 or
new brush., Keep the briestles pliable by clean-
ing out thoroughly in turpentine or benzine

and ‘then dip in linseed o011 if the brush 1is to be
laid away for a time. After dlppine in linseed o5il
wrap evenly in paper. If the brush 1s used daily
leave it in the materlal Lelng uced or remove as
much of the materlal as possible, dip in linsee=d
01l and place flat on a board.

5--Don't allow water to reach the handle as the
wood will ewell and burst the ferruls.

6--Don't expect a good bristle brush to stand the

burnine effect of newly slacked lime or aclds, I



, in lime the brush should be thorouszhly washed
out dally to prevent the bristles from being
destroyed.

T--Don't econdemn a new brush because a few loose
hairs come out. Speclal machines are used to
clean out the loose bristles. If the brush 1is
twirled rapidly between the palms of the hands
or beaten agalnst the edge of a table all the
objJectionable loose bristles will be removed.
8--There 1s no economy in cheap brushes. Get

a good brush and keep it good, and it will

repay the user by giving good reaults.l

1. "Bubristo Brand Brushes"
Hanlon & Goodman Co., N. Y.
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Usually the first time one tries to put on paint
he thinks he 1s doing a very good jJob, and conslders it
almost fun for a short time. It takes an experienced
eye as well aes hand to put onps&lnt so that 1t looks
sven. It is this experience that détermines the
gkill of the painter, ae a rule.

Besldee having a well trained eye, 1t 1s equally
essentlal that the wrist be trained to rub the paint
in evenly and thoroughly. The pores of the wood must
be filled, and 1t takes pressure and strength to do 1t.
There 1s a difference between simply "puttine it on"
and rubbing it in properly. It can be readlly seen
that the man who claims he can put §n enormous quanti-
ties of paint in a day may be able to do as he states,
but anything quickly put on will often readily come off,
Many jobbers, that 1s, amateur painters, who go into
buglness eimply for the money they can make, often make

a prominent point of the amount of surface they can

cover in a day. Of course, thls reduces the flret cost,



.but in the long run such a Job usually proves

unsatisfactory.

Time to Paint

Briefly. have your paintingz done in warm, dry
weather, and under conditions where the paint will

have time to set thoroughly before dirt or fllee can
get on 1t.!

Paint technologlsts have generally aszreed that
Spring is not necessarily the best time to paint.
The coming of Spring railns ieg uncertaln and melted
enow and ice are apt to leave dirt and molsture on
the sides of the house.

Because of wvariations in seacsonal condlitions it
is very difficult to lay down rules as to exactly when
to paint. The weather 1n ate Summer and early Fall is
generally good. Late Spring, after the rainy season 1is
over and before the dusgst and insects of Summer f111 the
air, 1s aleso a satisfactory time. Never paint when the

temperature is below 40 degrees Fahranheit.

1. "When White 1s White"
New Jersey Zine Co.
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Wherever paint is to be applied, be sure the
surface 1s clean. It must be free of dirt, dust and
grease to 1insure the paint stayline on. Surfaces
previouely palnted should be wire-brushed. scraped o1
burned off wherever the 0ld paint ie loose or scaling.
Dry, powdery surfaces should be sandpapered. The
regular uge of 40-40-20, properly applied, makes
vosesible a great saving in this preliminary work.

When it comes time to repaint, the surface is in mood
condition owine to very gradual surface chalking.l

Do not psint a wet surfasce. It 1s economy not to
start too early in the mornins. Let the dew, frost and
dampness get out of the wood before y-u begin. Never
paint in a2 heavy, wet, fomey atmosphere or while the
surface is still wet from raln. Putting paint on under
theee conditions is almost certain to result in blister-
inz, scalling, and peeline.

Stir your paint thoroughly before using 1it. If it
has to be thinned be sure it 1is well mixed before adding

1."#hen White is White"
New Jereey Zlne Co.
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4he thinner. The proper way to mix a new can of paint
is to pour off all the liguid vehicle on top immediately
when the can is opened. 444 a little of this liquid

to the remsining paste and stir it thoroughly with an
upward, circular motion. Continue thls procedure until

all the liquid 1e ueed up.

Putting on the Paintl
"Brugh out" the paint well. That is put it on
thin with plenty of pressure. Thle rmets the oll down
into the wood and makes the paint stick on. Paint
applled thick ls apt to remain soft under the surface
causing premature checking,

. Put three coate of palnt on new wood. You cannot
met satlsfactory results with less. The first coat
(priminz coat) fills the pores of the wood. The second
coat levels up any flat epots where the primer did
not satisfy the "suction" of the wood and gives hiding
power to the Job. The third coat finishee the job and
gives you the brilliant white surface that looks well

1. "When White 1s White"
New Jersey Zinc Co.



and lasts longz.

In repainting, the number of coats 1s dependent
upon the eondition of the 0ld paint. Two coate is the
zeneral rule. One coat will do if the foundation coat
is sound and in good condition, and the color the same.

The majority of palint troubles originate through
some condition that interferes with the normal course
of drying of the palnt while still wet. These abnormal
conditlione usually demand a reduction in the amount
of 01l and an lnerease in the amount of pure turpentine,
and sometimes drier. The two chief abnormal conditions
to be met are; first, low temperatures; and.azecond,

reginous wnndﬂ.l

Painting at Low Temperatures?
Low temperatures durlne or followine application
slow the drying and may cause trouble. Frosts are

particularly disastrous and painting should not be
undertaken when the temperature is likely to produce

a froet. Paint that must stand a2 temperature below

1. "40=40-20"
New Jersey Zinc Co.
2 A i n n L1]
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55 degrees Fahrenhelt before it is dry eéould carry
leegg o1l and a larger percentage of pure gum turpentine

and drier. Substitute turpentine should nst be used.

Resinous and Sappy WDDdEl

Reeglnous woods slow down the drying time of paint
applied directly on them. Besldes this, they resist
the proper penetration of the palnt. Resinous woods
that are encountered in outdoor paintine and which
require speclal care aret

Red, White, California, Oregon, and Washington

Cedar.

Hard or ¥ellow Plne.

Douglae Fir or Oregon Flne.

Redwood.

Cypress.

Pitech Pine.

In genersl, in priming these woods, 10 secure
penetration, more pure turpentine 1s requlred and

less 01l than suggested in the thinning directlione.

1. “40-40-20"
New Jersey Zinec Co.
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The use of one pint of solvent naphtha or toluol
(exceptionally strong solvents for resins) to the
gallon of primine paint, ie recommended. Thie 18
especially true 1in priming cypress. The best
procedure we know to insure against trouble arising
from resins is to allow the work to etand unpainted
in order to Mair out" from two to four weeks. Any
checks or cracks that may apoear can readily be
puttied after the priming coat has been put on.

This treatment of "airing out" applies equally
well to sappy and unseasoned woode, and what has been
gald about nrimine resinous woods apnlies in meneral
here, Although a wood may appear so dry that 1t 1is
spongy, it often ecarrles injurious amounts of resin,
sap, or water. This 18 especially true of cedar.l
| It 18 not always possible to control the kind
of atmosphere which will ewe®p over a building. At
anyilme some factory, sewer, or gae plant may faill to
funetion properly and the paint be subjected to a bath

which will dlscolor 1it. The only remedy against

1. "40-40-20"
Wew Jersey Zinc Co.
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disgcoloration is to use some paint with pligment

other than white lead--zine for instance.

Learning tp Estimate and Flgure.

There are many factors which enter into the cost
of painting a building. In' this study only the major
iteme willl be considered. These polnts cover the average
painting Job thoroughly. In other words. it makes
much difference whether one plans to be a master painter
or if he eimply wishes to be able to do work around his
own home. The major factors will be cnnsidered under
the four following sub-toples:
1. Condition of Suillding
0ld woodwork usually requires much more paint
than new; and again, wood that has not been
painted for many years naturally requires much
more paint than does wood that has been painted
comparatively recent. Certain kinde of wooad

requlire more palnt than others on the priming eoat.
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The painter may exerclee nis own discretion

in using a8 larger or smaller guantity of o2il
acoording to whether the wood 1s oil-absorbing,
such as white pine, poplar and basswood, or less
permeable, such as yellow pine, cypress, spruce
and hemlock, The painter may find it advisable,
in rare cases, to increase the quantity of
turpentine for extremely =apny or resinous woods,
Where thls is done a correspondins decrease
ehould be made in the specified amount of

1inseed oil.l

Surfaces to be repainted must be considered
as to conditlion. whether very dry or not, whether
the surface 1s roush or smooth ete. Some wood
is more porous than othere and consequently
absorbs more psint.

2. Materials

Briefly considered, all one needs to paint

with is & can of paint and a brush. If, however,

1. "Handbook of Painting"
Wational Lead Co.



one is going to learn the trade. he must learn
how tn mix paint. The stepe to be taken in
mixing white lead palnt are:

1st. Take the proper ampunt of white-lead
required by the directions which follow. "Break
up" or soften it in a large pail with just enouch
01l to brine it to a workable paste. Use =
wooden paddle to stir.

end. Add tinting colors, if the paint is to
be tinted, mixing them thoroughly into the
white-lead.

3rd. Put in drier. Stir thoroughly.

4th. Add the remainder of the 511 reauired
by the formula. Stir thoroughly.

5th. Put 1n the turpentine.

Stir until the whole mase 1ls thoroughly mixed.
8train through wire or cloth sersesn. The paint
ie now ready to apply. The materlals have
already been mentloned.in an earlier part of

this treatise.

1."Handbook of Painting"
National Lead Co.
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Labor
The cost of labor 1ls dependent uposn too
many varlables to be expressed on a cost-unit
basie. The cost of applyinz different palnts,
of aporoximately equal spreading capacities,
ghould be about the same for any given surface.
If anythling, the paint which 1ls =pread out the
farthest requires the most labor. The labor cost
of painting is extremely wvariable. It may be as low
as fifty cents per thousnad sguare feet on flat poofs,
with cheap and inexperlenced men--or it may go ag high
asg three or four dollars on bridgees and bulldings,
where only ekillful and careful men are employed. Much
depends, too,upon the way the palnt is brushed out.l
In learning to estimate and flgure the cost of
labor, or the time 1t would take to do a certain jJob,
there 1s only one safe gulde, and that ls experience.
It has been approrximated that a man esuld average to

enpread one gallon of paint in eight hours but while

1. "Dixon's Silica-3ranhite Paint."
Joseph Diron Crucible Co.
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.this might be a safe principle for one man to follow,
it might mean disgaster to another. Agaln, esome
painters figure that a man can cover elx or seven

hundred square feet of surface a day, on an average.

However. these estimates are so unstable, and there
are so many factors that enter into such calculations
that hardly a man would venture to put his ideas in
print. Experlence 1ls the only snlution of the labor

problem.

Losses

The losses 1in the psinting Industry. as far as
house painting ie concerned are due lareely to weather
conditione, carelece help, and depreciation of
apraratue., Once in & great while a paintine job has
been known to peel or "chalk off", which of course
must be rectified if only a short time has elapaed
gince painting. This would mean a real loss because
it would mean doing the Job over again, but as stated

before, such a misfortune happens very rarely, probably
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-never with a master psinter. The los=es due to
weather are usually caused by rains or frosts. Very
seldom does the sun cause blisterine. Sudden showers
often wash off wet paint to the loss of the painter.
In eolder weather it sometimes happens that the naint
freezes before dryine, and this may spoil the Job.

l.ogses due to depreclation are not very heavy
ag a rule. Brughee wear out guite rapidly, snd of
coursge are a loss when warn sut.

The amatenr palnter may make a mistake 1in puttiing
on the second or third coat tos gulckly. Allow
plenty of tlme between the cocats for the paint to dry.
Exterior work should be allowed to dry from two to four
days before the next coat is aponlied and interior work
at leagt twenty-four hours.

Another wav in which theres may be a loss due to
inevperience is in gettiinez na2int to the risght conslstency.
Even ready mixed paints often need altering, usually

thinner. Paint that is t25 thin will run.
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How Much Paint? Easy Method.

¥or those who do not wish to =0 to the trouble
involved in fligurine out the measurements of a bullding
in detall and who are content to know the aoproximate
emount of paint needed. the following method will
suffice.l

First measure the mirth of house in feet and
multiply by height in feet to eaves. 1If there 1s a
gable. multioly width of mable in wldest place by
half the height of =able inhighest placa Add the
quantities and divide result by 600 (aporoximately
the number 5f square feet one gallon of white-lead
paint will cover.)

This glvee the number of gellons of paint needed
for the body of house, one.coat.

Multiply the number of gallons thus found by the
number of coats you wish to apply. The result is the

total mallong of p=int you will need.

If a2 house has only medium trim(window frames

1. "The Handbook on Painting"
NMatlonal Lead Co.
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4 inches wide or less, cornlce about 9 inches exten-
eion, porch posts rather slender), count 2/5 =allon
or 3 1/5 pinte of paint for every 100 feet of trim.
If trimming is of more massive style (say window
frames six inches, heavy veranda plllsrs 30 inches
in circumference). fizure 3/5 gsllon or 4 4/5 pints
tc every 100 feet.

For every gallon of palnt you will need the
following quantitiee of insrediente:

PR beu TRl i ieiidnitincins 14 pounds

Pure raw linseed oll....,.1/2 gallon

Pure trupentine...........l1/7 pint

Pure drierl.llli‘illllil.blﬁ pintj

How Much Paint? More Accurate Metheod
The extra area to De palinted and the quantity

of paint needed can be ascertained by employing the
detalled rules which follow. If approximate
calculations wlll do. follow the quicker methed of

flguring described previously.



50.

To calculate the square feet in one end,
multiply helght from foundation to eaves by width.

In dlagram which follows: 20(height) X 24
(width) mives 480 square feet.

Multiply by 2 to met Aumber of square feet in
both ends, or in this case, 430 X 2 zives 960 square
feet.

To calcualte the square feet in one glde. multiply
helght from foundatlion to eaves by lensth.

In dlagram: 20(heieht) X 30 (length) sives
600 square feet.

Multiply by 2 to met number of square feet in
both sides. (in this case 600 X 2 gives 1200 square
feet).

To calculate the sauare feet in gable. multiply
one-half the helght of =able by distance between eaves.
In diagram on following pase: 4 feet (172 of 8

feet, height of m=able) X 24 feet (dlstance between

eaves) glves 36 square feet.



514
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If there is anosther gable of the same shape
and size. multiply by 2 to get the number of square
feet in both gables, ( in this case 96 X 2 gives 192
square feet).

When gables differ considerably in size they
must be measured separately and the results addesd
together to get the number of square fest in all the
gables.

Add square feet in ends. sldes and gables and the
gum is the number of square feet of surface to be
painted.

In dlagram: 960 and 1200 eives 2352
gquare feet to be painted.

If roof 1s to be painted. the paint will probably
differ from that used on the body of the house and the
measurements should therefore be keot separate,

Multiply leneth by distance from comb of rosf to

eutter.

In diagram: 31 (lenesth) X 15% (distance from
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comb of roof to zutter) gilves 480% equare feet.
Multiply by 2 to met the number of sguare
feet in both eildes of roof (in thies case 480% X2
gives 961 square feet).
The preceding directlions can easlly be
followed where the bullding 1s recular in ehape
like a box.
Occaelonally, however, a building has
irregular lines. In most cases of this kind, to
lay down a set of rules for measuring would be to
infliet unnecessary and confusing detail. If there
is 2 large wing, figure the wing as if it were a
geparate bullding, but allow, of coursge, for palnting
only three gldes. If the house 1s very irregular or
confusing it would be advlisable to follow the chort
cut method or "easy method"™ which has been previously

described.



III. Mathematlics Needed.

Just how much arithmetic should be taught to the
boy who plans to become a painter depends upon what
class of paintine he wishes to enter. FRoughly speaking
there are three classes 2f painters:

I--Amateur

This includes trades-sch22l apnrentices,
those learning the trade by experience and

the "lunch-hour"!

method, also many who
pase as first-classe palnters.
II--Journeyman
Trades-schools ars gradually defining this
term as a painter who is able to sub-
contract and do first class work apart
from the business end.
III--Master
This includes the majority of men practicing
painting as s profeselon at the pressnt time.

However, they belong to thisz class rather

by professlon than by sbllity. The trades-

1. Method by which all information was passed on until
very recently. Called "lunch hour method" because
it was at the lunch period that the triecks and arts

of the trade were discussed.
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school is establishing the master-palnter

as a professional business man, contractor
of ability, and gkilled in the art, mathema-
ties, and science of his profession.

The boy who wishes to become a painter but who
finds arithmetic difflcult has nothinz to worry about
from that standpoint; for he may become a first class
painter, Jjoln the union i1f he choioses, and command a
setandard wage without the knowledge of = sinelae
fundamental process., Of course he must be skillful in
the aotual application of paint to a surface with a

brush, and it would be convenlent, at least, to be
able to keep account of the time for checking. It

ie falrly certain that anyone capable of apolylng
paint satisfactorily could set down on a time eard
the number of hours he worked each day without eny
trouble.,

Generally epeaking, the ability of th e pupil

would determine hle class in painting. Probably the
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-game arithmetlec cutline would serve for those who
would become Journeymen or master painters. Those

who excelled would probably fall into the latter class

ag a rule., The Boston Trade School is doine eood
work along this line with no attempt at clagsificatlion,
but letting the pupil's ability determine his place
in 1life. This scho>l teaches the students in the
Paintineg Department the followline in connection with
the lMathem=tics of the trade:

1. Liquld Measure

2. Mensuration

3+ Linear and Square lMescsure

4. Sguare Root

5. Proportion

The head of the Painting Department reported
that the most of this was tausht in the class o5f general
mathematlies where no partleulsr references were msdse
to painting.

A thoroush acqualntance with the fundamental
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-procesees 1s essentlial. Lliguld measure would include
problems such as how many quarte in one gallon, slx
#allons, ete. This would of necessity be very
elementary work., |

Mensuratlon would inelude the usual problems
of areas of surfaces, particul=rly the rectangle,
triansgle, and circle., Linear and square measure
should be taught in connection with mensuration.

The value of square root 1ls highly questionable.
It was mentioned only once 1in all dats =athered. It
might be used in finding the length of an inaccessible
gable-end where only the width and heicht could be
conveniently measured. Thls 1s verv unusual, however,
and most contractors depend upon Jjudement built up by
experience rather than by complicated mathematlieal
formula. In fact, "judsment is more important than
figures in painting 1ndustry“-1

Generalizations:

1. Very little msthematlics are needed for a

l. Mr. England
Boston Trade School
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boy to become a eaiccesasful painter.
2. Painting has not been taught long in
Trade Schsols. (Two new schoole opened
in 1927-1928)
3. No correlatlion of subject matter.
4. No consensus of opinion as to what
gehould be taught.

5. Very few avallable text-booke in this
field.

The data obtained on the mathematiecs required

check: aza follows:

' . _—
Echmul'ﬁelated‘Formula:hreas'P{gggr-'Squara ES%}HKISEHQQTE

None

No. ' Work ! ' ' Root ‘& ’
t T T T T T 5.2
+ 1 None [ [ [ a 1 ! -

2, T 1 1 1 i ] '

, HNomne . . p : ‘ ' _
'3 1 i " [ ' » i 1 !
0 1 1 1 0 1 '

Z 1 1 - 1 5 [ " 1 " | * 1 *
' 1 1 " 1 1 "

5 ' - ow ! ' e} %
i ' ' 1 ' ' :
6 ' Wone Tl 1 1 [ [
' ' 1 [ 1 ' '
T L ' ® ' [ 1 PR i
I 0 1 [ 1 1 '
g ' ' ' ' ' [ :
I [ 1 1 L] 0 1
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Cne school had a very elaborate program of
required mathematics coverinz a perlod of two years.
In this school, the vupll must be at least

glxteen years of age and have the equivalent of
gix-grade education =28 a minimum.
The course of applled mathematice outlines as
follows:
First Year

la (First Term)--Arithmetic. Fractions, decimals,
gquaree and square root, cubes, areas. volumes,
Percentage. proportion, discount. English and
metric systems of welpghte and measure.

1b (Second Term)--Elementary geometry. Chiefly the
measurement of angles. chords, and arcs; areas of
triangles, rectansles, cireles, and irregular
figures; cubic contents of tanks, bins, cylinders,
cones. and other bodles.

le (Third Term)--Alrebraic formulae. Simple fundamental
processes ilnvolving one or two unknown quantities
go far as these are neceseary in the handling of
formulae commonly found in handbooks and bookas of
reference for tradeworkers or in ithe s-lution of
useful geometrical problems.

Second Year
22 (First Term)--Elementes of plané trigonometryv.
Simple problems involving the measurement of angles,
elopes. oblique forces. wind pressures, resulisnt of
forees. inacceselible helehts, distances, ete,
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.2b (Second Term)--Mechaniecs. Problems involving ;
the laws of the lever, wheel and axle, inclined nlane,
gcrew, wedge, etec,  exnansion 2nd contraction of
g0lids, liqulids, and gases; water pressures; horse-
power of pumps and enszines. friction. ete. (In
connectlon with work in anplied science.)

2e (Thiré Term)--Building Trades--Areas >f wvarious
gshapes and glzes.

The data obtained from paintere and contractors
by the questionaire method tabulate:r as follows:

Mathematics neceded by a master painter
(contractor)

Addition Frequency
l. Keeping time of help=----=-cmecemcemacoaao. >
2. Figuring amount of palnt ugedeeeccccccaa--- 5
Z. Estimating helght of bullding-----------c-- 5
4, Estimating total COSt-=-cc--ccccmacccacaaaa A
5. Figuring overhead--------- S e e 1
6. General banKiNg---=--=-e-saccccacamainocan- 1
Subtractlion

1, PLRUrIng 10BBeB= == === mm - 5

2. Paint returned----===-c=cccc e
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‘3. Amount of stock used---=-m-eceoocaoo.. 5

4. Time lost--1llness, weather, etc.===--3%

5. Flguring profiteccecccccmccaoaoaaoo 4
Multiplication
l. Area 2f surfac@=--—=--c e e 5

2, Estimating amount of paint needed----%
3Days requlred to do the Jobece—c—cmmeaaoo 5
4Total COfl-=—mememccccnrmcmmrencanman 5
5. Insurance--Compensation--Lisbility----1
6. Number yds. can be done in 8 hours----1

¥ "  1inear feet can be done in 8 hrs.-1

Divislon
1. Estimatineg time required for a part of the crew
to do a certaln Jobe-ccccmmmm e e 4
2. Alloting profltg-----c-ccmmmm e e 4
Many of the replies simply stated that the
contractor (msster painter) needed all the arithmetiec
he eould learn. While this statement is far-fetched,

‘it #ndicates a consensus of opinion that arithmetic
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‘1s invaluable to those who lead or excell in this
industiry.

In strilting contracst are the data relative to
the mathematics needed by the "ordinsry" painter.
The following table shows the requirements for a man

t2 become a succeseful painter:

Addition

1, Makineg out time glipg----c-emecmcccmcaeaae o
2. Adding pounds and guarts of paint---===-- 1
3, Proportioning colors in mixing----------- 1
4. Estimating " " W st 1
Subtraction

1. Making ocut time sllpg--=-==ececcemecen-—u- 1
2, Cresit stock returned---- -=----c-—=ewe=- 1
Deducting 1l088€8-=---=c-mccemecmm e me e a——— 3
Work to be left out -—-=-=---cmmcmmmcmmneeaao 1
Multiplication

1. Multiply hours of labor by rate---------- 1

‘2, Prices on different kinds of stock---=---- 1
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-Division
1. Divislion of equare gards--------c---a- i §

It will ULe readily seen that thils is a minimum
amount of arlithmetle, yet fifteen replies were to
the effect that a man could be a very successful
painter without any knowledge of arithmetie. 1In
verification of this, one man was found doing the
work of a master painter who never finished =six
grades of a grammar schoosl.

Valusble datawere obtained from Henry B. Kelley,
Chairman of the Commlittee on Trade Schools in Massachu-
sette. He says: "The consensus of opinion 1is that
exclusgive of the business and bookkeepine end of
affairs, there 1s no need of more than s grammar schosl
erade of arithmetlec 28 the measurement of csurfaces
and ordinary estimating are taken up there'". Thie
includes the master palnter, but those who make up
the mass of Journeymen painters need even much less

arithmetic. ©Some trade schools reported thst no
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-attention whatever was glven to arithmetic. Poesibly
thie 18 a little extreme, but then agein, Jjust
notice the number of painters to-day who make no

use of arithmetle except in reckonine thelr wages--

poselbly.
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PROBLEM

Mr. Brown wishes to have his house painted.
It la a standard two=story house, thirty feet long,
twenty-four feet in width, and twenty feet hileh,
that 1s to the eaves. The house hag a two-pltch
roof and, therefore, two gable-ends, eight feet hish,
There are thirty-one full size windows, 5' by 3*,
and two half-size windowe. The full elze windows
have egix paneg of glases in the up-er frame and one
full light in the lower frame., The house is to be
painted two coste, 21l white, ineluding the sashes.
He agks a contractor, Mr. Smith,to give hin an

estimate on the Job.

Procedure:

Mr. 8mith, the contraetor, firet estimstes the
ares of the surface to2 be psinted. The distance around
the hourse multiplied by the heleght to the eaves, =lves

the area in sguare feet. In thls cage, the dlstance
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around the house 1s 30+ 30 ¢ 24 } 24 = 108 feet.
108 X 20 (helsht) = 2160.
Theré ar= two mable ends. The area of a
gzble 1s found by multiplyins the width (at the eaves)
by % the héight (highest point above eaves, usually
to the comb). Thus, 241 X g - 96, So there are 36
gquare feet in the gable-end. Two gables - '192 square
feet. Total area= 2160 +192=2352 equare feet.
The area =»f one window is 6' Y 3' or 18 square
feet. There 1s the equivalent of thirty-iwo windowe
of this slze 8o the total area of windows is 32 X 18 =
576 square feet. Net surface = 2352 — 576 = 1776 sq. fest.
One sallon of paint will cover approximately
gix hundred square feet of surface. 1776 f 600 = 3 -
or three gallons for one coat; six =allons for two
coate. He allows one exira gallon for the sashes and
to avold running short of palnt. Thils makes a totsal

of seven gallons.
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For the first coat, he mixes 3% mallons of

paint as fslluwa:l

50 1be: whilte legdoc-ccicmmmanas $6.50

1l gallon pure raw linseed oil--- 1.10

1 gallon pure turpentine-------- 1120
% pint pure drier---------—————-_. JE
Total .95

For the second coat he mixes 3% mallons of
paint aceording to the followiang formula;
E0 1lbs. whilte lead-—-==---cm-eeeaa £6.50
2 gallonsg pure raw linseed oil-- 2.20

%+ pint pure turpentine---------a- .20

=

# pint pure drier---------————-o- 1
Total ﬁg.ﬁ%’

Total coet of paint = £8.95 ¢ $0.05 = $18.00
A crew of3men will need brushes as followa:?
Femme b @ $2.00 = $6.00
3---==pash brushes @ 35¢ = 1.05

1-1b+-putty for windows @10¢_ .10
Totsl #7-15

Total cost of stock — §18.00 ¢ 37.15 = $25.15.

1. Page 22.

2, New brushes are profitable except on
0ld or roush work.
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Labor

There are no rules far figuring labor costs.
There are too many factore inveolved, However, an
spproximation may be made ae fnllawa:l

One man can average to paint 250 square feet
in a day where the surfsce is good and there are ns
windows or trimminges to bother. So Mr. Smith fisures
thaet the plain surface of the house can be painted
by one man in approximately élsht days.

1776 f 260 = 8 — or 8 days.

He estimated that 1t will +take one hour for eadh
fwll window, or for the 32 windows, *2 hours or 4 days.
If costs Mr. Smith one dollar an hour for a
painter =9 he easily ficsurees that the total number of
hours would be 12 days X 8 hours = 96 hours, or a cost

of § 96 for labor.
Total eost of stock, §25.15 plus cost of lasbor,
896,00 = $121.15.

On a Job of this slze a contractor usually allows

1. See page 45,
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fifteen or twenty dollars extra for use of
ladders and losses due ito rain ete., 82 he tells
Mr. Smith that he will do the whole job for
$140,00

The procedure outlined above ls accurate,
but as statied previously in thies etudy. no one
should attempt to estimate the cost of painting
a house on a basls of the figures glven in the
foregolng problem. There are t2o many variables
gsuch as rain, stagings, labor, surface, etc., to

make plain figures relliable.
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Method of Study

Over four hundred letters were written in
makine this study which 1lncludes data from every
state in the Unlted States. PBeeldes the correspond-
ence, hundrede of pames of printed matter were
snanyzed and claesifled according to the plan of
study.

The outline of thdeé research is miven below:

Informational.

1. Data from painting Jobs.

Thie includee first hand iInformatlon derived
from actual palnting condlitlone and interviews with
painters.

2. Data from paint manufacturers.

' Thie was & valuable spurce of information.
Letters were written to sbout fifty of the larzest
and best known paint msnufacturerg in the country.
Companies furnishine the more valuable information

.are included in the bibliography. By a careful
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salectlion of material, repetitisn was avosided
and information chosen whirch was the most clearly
=nd accurately stated.

3. Data from paint publications.

Such material constltuted a valuable part

of the information in this study and includes
mapazines, gobernment bulletins, state voezational
department studles and outllnes, research publications
made by manufacturers, ete. Only that data was
gselected which appllied definlitely to this particular
phage of informsatlion.

The section of this studr dealine with
vocatlonal mathematlcs was especlially difficult in
several waye. In the first place, a large smount of
corregpondence was necessary io find sources for thése
data, and in the second case. there was such a
divergence of views and opinlons on this sublject.
Arain, there has been no attempt to standardire such

informatlion 2nd no one seems to know what the other

-



fellow 1g doinx. Thile phase of the research was
conducted on the followlne plan:

l. Opinion of authoritlies

2. Opinion of painters

%. Trade scho>l courses

4, Data from paintine Jobs

Opinion of Authorities
This includes data obtained by questionailre
from eontractors, aleo by interviews wlth men
engared in trade schools offering pdinting. 1In
SeVeral instances, oplnions of experts ensaged by
large coporations are used 1n summarizing.
Opinion of Painters
This informstion was alsos obtalined by
guesetlionaire and int erview. One hundred questionalres
were gent to contractors and psinters in greater Boston.
Hany personal interviews were made.
Trade Scho2l Courges

Lettere were written to forty-five trade schonls
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in the United States. It was found that many of

these schosle offered no courses in painting as
such, and no valuable data wae obtalned from such
schools. References are made only to those schools
offerine definlte instruction in this fleld.
Data from Palintine Jobs

Such dats Were not only interestine but also
valuable in checkine on the wvarious publlcations
end questlionalres. Practlcal demonstratlons have
modified the econelusions glven in thle study so
that mere theory has been reducsd toan absolute

minimum.

Coneluglsnt

1. States mivine no course whatsoever in painting---34
2. States givine definite courses avallable data==-= T

3. States glvine courses in paintine of indefinite

This includes courses just started in 1928, also
schools in which wood-finishine 1s a subordinate part

of a wood-workine course.
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The seven states reportines data of value
together with the schools are listed aes follows:
1. Indians--Indianapolie Publie Schaole.

2, Iowa--Industrlal, Trade, and Part-time
Schoonls,

%3, Massachusetts--(a)Boston Trade School
Parker Str=et
(b)Fall River Public Schools
Dept.. of Vocationsl Education

4. Wichiran--(a)Detroit Publlie Schools
(b)3rand Rapide Public Schoole

5. Migsouri--David Rankin Jr. Schosl of
Mechanlecal Trades. St. Louls.

6. New York--Murray Hill Trade Schosl, N. Y. City.

7. Virginige«(a)Hawpton Normal& Agricultural
Institute, Hampton, Va.
(b) The Miller Manual Labsr Schosl
Albermarle, Va.
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SUMMARY

This study has been made primarily for the
purpose of placing in a comprehensive form the
eggentials of ordinary house painting in such a
manner that it may be taught to the boy in echool,
fitting him better for the responsibilities of 1life.
Thie ctudy hae been a step into an unexplored field--
unexplored ae far as the poeeibilites and teachable
gubject matter are concerned. The material molding
the thought of this thesls has been vrocured largely
from orimary eources; that ls, bulletine, perlodicals,
pamphlete, snd advertising matter published by varioue
paint manufacturing companies. A handful of truth
here and there hszs made this study possible.

There i1s much remainine to be done 1in this
field, but this is the beginning of what may become

lmportant subject matter to the student of to-morrow.
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