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In my brief talk to-day Colonel Jordan has asked

me to cover three main subjcets vhich ia themselves arc cuite
diffcrent but vhich are related to fields of industry ".uth
which I have been closely connected for many years.

These main subjects are - first: the tin situalion
prancapally as it affects theeconomic position of the TUalted
Staces In tia supplies for industrial and military uses;
seconds bearing metals for automobiles and other motor ve'cele.,
includaing oirplanes, and thard: paint with speciali reference 15
1ts use in the protectzon of ships, industrisl structures oand
equipment of importance to the War ana Navy Depuriments.

Tith the time at my disposal 1t 211 not be possible
to discuss these subjects in great detarl, out I w1ll try to
give you 4 comprehensive understanding of each of them and I
feel that presenting the subjects in thas gencral way vwlll be
more importuant to you than a leongthy discussion of technical
facts aad figures which are alrays available and 'hiich you can

obtain whenever circumstdances require.
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I will fairst briefly describe the 'orld tin situatiown

and w1ll then more completely discuss the econcmic posibron
of the United States in regard to tunris metal.
Tin 15 a natural chemical element and 15 2 metal of

great importance to all civilized highly devcloped industrial
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nations. Tin is important in many industries vhich con-
tinuously contribute to our peace activities and 1s also .
extensively required for miliftury purposes in time of
peace and to & much greaber extent in time of war.
The tin consumption of the Unlted Slates dvring

some recent years, which «re typlcal of normal induscrial
activities, may be classafied as follo s

Tin Plate and Terne Plat@oececssevseveoe 08.0%

SOlderonoaoeemoooowwotooaaooonooeooeuoe 1@“”?
Bedring Metalsocwoovuooooooaosoeacauaoe lOel

Bronzeoeaonoaoueooovvvﬂaﬂoct’oéoooaoeoeo 600
TinfOileoooo#oeenuouuooaaoanveeoaooovoo 5#9
Collapsible Tin Tubesﬁﬁ’aﬂ‘ﬂ.@ﬂ.v’oDDDﬂ 406
Various Tin Chemical CompoundSceceossss 408
Tln O}hidedﬁDDl‘HUO‘.OOOOOQQQBOQOQGGOQGO' 105
Tin Coatings{other than Tan Plate).eces &.9
Vmite h&etal Alloys'ﬂc.‘OGUQ.QOQ'UOQ.BGQ 154
T“Jpc Meta}-ﬂﬂﬁﬂQDO‘DhOQBOOQQNOQQOQUO’QQQ 05
Tin CthiﬂgSoowaso-co.nnueetouvcoonoaee .8
Various other 8llOyScsoovevccsooccscsson o7
IﬁlseellmQOHSﬁneonooooBo.otolnouu«buvoot 208;.

100.0%

This table indicates the importance of vin in
various industries and [t vall be secn that the consumption of
tin in tin plate, solder, bedring metals 4nd bronze represents
7%.1% of the total tin used for all purposes. These four
classes of tin products are cobviously of great importance in
many lndustrial operations and tin for these purposes 1s
sractically indispensable for military operdations in whach tin
plate containers are necessary for maintaining food supply,
bearing metals are vital in the operation of ships, motor vehicles
and alrplanes, bronzes are required for many kinds of cquipment

and for munitlions, and solder s used for purposes almest Loo
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numerous to mention.

During recent ycars the tin production of ilthe vorld
has varied from something over 90,000 long toas at the botton
of the depression i1n 1983 *to slightly morce than 200,000 long to1s
in 192%7. During these same years the virgin tin consumptron
of tne United States has varied from about 61,000 long vons in
1953 to about 86,800 long tons in 1937, Thoese statistics shov
Lhat Lane United States coasumes approxiwately half of all of the
tin produced in the zorld and the serious cconomic posilion of
the United States is due to the fact that substantially no tan a3
produced on the North Ameraican contiacnt. A very smoll amount nf
tin 1s recovered frouw the gzold placer mincs of Alaska and ar
almost infinitesimal amount comes from occasional prospects Iin
different places,; but praciically speaking, the Unlied States 173
entirely dependent on other parts of the »orid for its tin supnly.

The praincipal tin producing districits of the vorld
in the order of their importance are - llalaya, Bollvia, Dutch
Fast Indies, Sram, China and Nigeria, i1ith much smaller and com-
paratively unimportant production from Australia, Great Britaiuw
and Buruwa. lHalaya, includang the Federated and Unfederatecd ifalay
States, is now producing about ¥9%, Bolivia about 12%, Dutch
East Indies about £0%, China about 5%, Siam about 8% ang Nigerla
about 5% of the total preduction of the vorld and these major
producing districts represent about 90% of the total tia

production.
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The location of the btin mines in these various
countries is only part of the economlic plcture bescause the
smeltliag of the tin ore to produce refined tin 1s done in o
few very large efficient smelting plants which are located
in England, Straits Settlements,; Dutch Bast Indies, Holland
and Belgium and the actual source of the refined tin metal
is in these countries where the tin ore is smelted. This
complicates the situation concerning the avallabilitiy of van
in tlme of war because the securing of a bin supply requires
operablon of the mines in the places where chey are locaced,
the transportation of the tin ore to the great smelting
districts and the transportation of the refined tin mebtal to
localities where 1t 1s consumed.

There is authentic occurrence of tin minerals in
many places in the United States, videly scattered and located
in a number of different states. Considerable publicity hes
been given to some of these tin occurrences and in a few places
considerable sums of money have been expended in an endesavor to
develop tin supplies, The failure to dewvelop producing lin
mines in the Unlted States is not due to any lack of perspective,
technical kunowledge or aggressiveness on the part of American
industrialists but 1s solely due to the fact that even after
many years of mest intelligent and continuous search o

commercial tin deposits have been found.
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Many of the claims conceraing the value of American
tin occurcences have bcecen made through lgnorasnce or to
promote the sale of prospects or aid in the flotation of
gtocx in conaection w«ith properties whilch have never pesu
developed sufficiently to warrant any conclusiom that they
have even the promise of beconing commercial sources of tin
supply.

Because tin wineral actually docs occur an some place:
in the United States 1t may be reascnable vo find that many
people who are not famaliar ith wining or the tin in~ustry,
including somc legislative and executive offlclals, may readils
accept the idea that all that ls necessary is to spend sufficient
money for developmenlt to change some of lhese slighl tin occur-
rences into important tia producing milnes.

Although it 1s probably obvious, T would llke to comment
that there are in this country very large iandustrial operators
vitally interested in tin who 'ould welcome ithout ressrvation
the development of a domestic tin supply. Wany of these
operators have spent large sums of money in prospecting, exaulning
and developing all tin prospects in this country whicu nave eve.
the slightest incacation of having commercial value. There has
been no liack of effort and no lack of flnancial resources and
some of these large operators with staffs of the most experieaced

mining engineers and metallurglsts have made cvery possible
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attempt to find tin in coamercial quantlties.

The tla prospects most frequenctly mentionesd, such
as those an North Carolina, South Dakota, Virgiania and some
other states, have been examined many times and private
interests have investigated them ot great expense by
prospecting, drilling aad in some cases by exbenslive under-
ground mining, often requiring the rork of large field parties-
of engincers for long periods of time. In our ovu flles we
have engineeraing reports on practically every occcurrence of
tin in this couatry aad in Mexico, most of :ulch have been
examined by our own engineers at great expense.

There has never becn and there does aot exist
to~-day, any point of view on the part of tin industrialists
in tnis country waich would make them in any way favor tne
suposression of any possible domestic tin supply and the
interests of American industrial operators would be greatly

advanced by the development of domestic sources of tin.
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1 w11l not try to discuss the problems involving the
use of bearinyg metals for all kinds of machinery bearings butb
will briefly mention some of taem ond will more fully describe
the use of bcering metuls in wotor vehicles and airplancs,

Generally specking bearing metals most widely used
may be divided into four classes according tec composition
wiich we might designate as tin base alloys; lead base alioys,
lead hardened with small amounts of other elements and lead-
copper bronzes.

Stationery wmachinery bearings are of many diffcreat
kinds and opcrate under many different condlcions varying from
high speed and light pressure to lov speed and heavy pressure.
I »ill only comment that bearing mctals of the proper class
and formmla may be selected to umeet any bearing requirements
in this field.

One of the large uses for bearing metals is in journal
bearings of railroad cars and locomotives and vhile vrailroad
equipment is of great importance, I will pass over tais part of
the subject vory briefly. For a number of years there has been
a rather general practice In railroad bearings in which much
of the bearing metal used has been of the lead base type. The
metal most generally used has been an alloy containing about

85% of lead, 10% of antimony and 5% of tin.
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Durlap the last two or three years a racher deflalte change
has taken place in railroad bearings whaich hes resulted .in the
growlag use of such alloys as Sateo lletal wnich Ls esseatially
lead hardened with small amcuats of calcium and tin and lesser
but important awountcs of other elements., Bearing mcetal of the
Sateo type has many advantages in rallroad service as 1t has
not only the desired hardness and antl-Criccion characteristlics
under normal operating conditiouns, but also performs pacticvlarliy
well at elevated btenperatures where bearing metals of other
types may fail.

One of fthe important bearing problems in the azvtomobive
fileld is the main crank shaft and other englne bearinas for
passenger aubomobiles, busses, lrucks and lorries. This is
high speed service and during recent years with Increased
cylinder compression and greatly increased engine pover,
continuously greater duty for such bearings has been required. For
many years tin base bearing metals of the Babbitt type have been
extensavely used in automobile eagine bearings and probably such
bearing metals are used bo a greater extent than any other btype
by most of the automobile engine builders in all parts of lhe
world at the present time. >

Several ycars ago vhen engine operating conditions vere not
so severe, these standard tin base bearing metals met the require-

ments fairly well but in modern automebile engines with very
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much more severc operabting conditions, many failures »ith
the tin base bearing metals have been expericenced. Such
metals are not altogether satisfactory parctlcularly whea
the bearings become overheated because of faulty lubrication
or other abuse to which they may ve subjected. The difficulties
are increased by the fact that the tin base bearing metals are
very expensive and close competition in automobile production
has resulted in the use of exceedingly thin bcaring metal linings
which fail rapidly under adverse condrtlons,

The manufacturers of automobile en_ines are seeking
bearing metals with desired hardness, proper anti-riction
qualitics and reasonable performance even jneu overhecated or
otherwlse abused. A number of aew bearing metals are being
tried and considerable experimental work has been done with
lead bronzes, cadmium hardened wlvh nickel or cadmaiunm hardeaed
with silver and lead hardened *ith calecium and tinm such as
Sateco lietal. Bearing metals of the 3Batco type in pariticular
are grovwinrg in importance in diesel engine use as they have
certain inhecrent advantages, especially coatinued performance
at abnormally high bearing temperatures, vhich ostrongly recommend
then.

The subgect of bearing metals for dirplane engines has
probably been given more attention and has required more
scientafic development thsn any other bearing mctal problem.

The development of arrplanes and airplane engines has

been so rajid vath increasing speed, very greatly increased power
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and much longer flight range, together wiih limited load-carryirg
capacity, requiring minimum osl consumption, that bearing metals
which have beean satisfactory for & shori time have often soon
proven inadequate and increased service requirements have forced
the development of newer bearing metals to meet the necds. To-
day airplane engines may be reguired to operate over very long
distances beitween o0il changes and general overhaul so that the
bearing metals must be perfecited to the greatest possible degree.

Alrplane engine service differs materially from
automoblile engine operation in that repalrs usually caanot be
nmade as frequently, minimum lubricating oil consumption is
exceedingly important and partial bearing fallure must not
completely cripple the engine so as to cause a disaster which not
only may totally destroy a valuable airplane wilth loss of life,
but may seriously cripple the ailr force when full strength is
badly needed.

The priuncipal requirements for airplane bearing metals
are toughness, hardness, compressive strength, fatigue strength,
some degree of plasticity to conform to shaft imperfections and
evenly distribute the load, good custiag qualities and resistance
to corrosion from commerclal lubricating oils. At the present
time there are two prancipal types of alrplane eagine bearing
metals in 1 ide use. Certaln special tin base alloys are most
generally used in Englaend and Durope and some of the lead bronzes
are extensively used by American airplane manufacturers,; althouvgh
vhe trend in tals country is now tovard the British tin base

.ype of vearing metal.
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The outstanding tin base bearling metal of the Dritish
and Furopean type ls the alloy knowm as Hoye No., 11, *hich, in
its present form is the outcouwe of more than 25 years of research
and development. This metal contains & very high proportioca of tin
with comparacively small amounts of olher metals added 1o gilve
hardness, anti-fraiction qualities, resistance to corrosion by
lubricating olls and other desired characteristics. The Italian
Armada of trenty-four Savoia-Marchettl seaplanes, cach equlpped
with two Isotta-Fraschini 750 HP engines which under the command
of Geaeral Italeo Balbo flew from Italy to fmerica and return in 1983
had tne conmecting rod and wain bearings lined throughout with
Hoyt No. 1l bearing metal, Tnis is & good iliustrabtion of the
present Burcopean practice.

Bearing netal of the Hoyt No. 11 type is in wide use in
army and navy airplanes of England, France, Italy and other
Turopean countries as indicated by the long list of prominent
builders who use bearing metal of tnis type in airplane cogines
for military service. Auong the British and European manufacturers
who use Hoyt No. 1l in airplane engincs, the folloving may be
mentioneds

England

Messrs, Armstrong Siddeley liotors, Ltd.
Wiiger® and Bhenet! radial engines

Bristol Aeroplane dompdny
ipegasush and “Mercurjﬁ engines

Messrs. DeHavilland Aireraft Co., Ltd.
4d-cylinder in-line ®Gipsy Illajor" and
6-cylinder in-line WGipsy VIM englines
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France

liessrs., Gnome ot Rhone
Radzal engiaes

Saimeson
Radial ongines

Lorraine Dietrich
lé-cylinder in--line 'V! engines

Italy

Isotta Fraschinl
12~cylinder an-~line !V'! engines

Alfa Romeo
Mpggasus® and "ercury® radlal engines
made under British license

Plaggio & Co.
Cnome & Rhone licensed radial engines

Czechoslovakia

Walter & Co.
Radial and in-line englnes

Praga
18-cylinder in-linc VY engines

Avia (Bkoda Combine)

12-cylinder in-liine 'V' engines made under

Hispano license

Bata
Small sports type engincs

Poland

Polish International Alrcraft Works

Ipogasus? and Miercury® engines made under

Braitish license
Roumania

Industria Aeronautica Romana
Radial and in-line cngines

e R
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In tne United .tates builders of military airplane
en,ineg have diverged somevhat from the British and ELrcpean
practice and perhaps to some extent have not taken advaniage
of beariag nmetal experlence as rapidly as the foreign
manufacturers. For a number of years the principal bearings
in many American alrplane ongines have been made with lead
bronzes vhich, strictly speaking, are not alloys bub are mi«tg -
of lead and copper coataining from 25% to 45% of lecad im e
form of particles intlmately dispersed through and suspended -
the copoere. Typicel lead bronze bearlng; of this kind werc . .oc
in the fleet of United States Army airplanes knoww as the 87 -
Tlying Foriresses® whilch rocently completed the flighve Lo
Buenos Ailres and return.

Lead brongze besrings are siill used qguite extensivoly
by American military alrplane engine bullders but ilhere is a
stroagly developing trend toward the use of tin base bearing
metals of the Hoyt MNo. 1l type as the more recent changes in enzire
design and performance reguircments ars beginning to demonstrate
that bearing metal of the Hoyt No. 11 type is more satisfactory
than the lead bronzes.

The lead bronze becarings bave given good secvice in
many ways but they have certain inherent disadvantages such as
difficulty In remeltaing and casting the metal, the necessity
for the use of very hard shafts and larger clearance aceded

between shaft and bearings which results in excessive lubricacing

o1l consumption and somebiles causes bad vibravion. The Hoy:s



B

No. 11 tin base bedrings on the other nand may be used with
unhardened shafts and they operdte wich minamum oil clearance
which greatly reduces oil comsumption and 135 Imporicant In
conaection with the limited oil supply which sirplanes are

able to carsry.
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We all realize tnat the geoneral subject of paint 1z a
very broad one including paint products of many kinds used for the
protection and decoration of an almost unlimited numbcr of structur-es,
buildings, vehicles and a multitude of objects familiar to all of us
and more or less important in our rasustrial operetions and ia cuy
daily lives. The general facts apout paiats and painting are avail-
able in reference form .hen required and I am not going vo take time
to discuss the complete subject of paint as I tnink your particulsr
interes-t lies primarily in the use of paint for the probtection and
to only & slightly lesser extent Jor the decorcation of structures
and equipment which arc under the supervision of the Tar and Navy
Departments.,

Probably the wmost important use of paint in connection
rith military operations is on stecel shaips which represent
exceedingly large investments and winch must permanently be kept
in perfect condirtion not only to preserve such valuable equipment
and give Lt the fine ajpearance of whicn a great nution may be proud
but also to insure that the snips of the Navy will always be 1a
verfect condition so that they *ill fuction witn the greatest
cfficiency vhenever recuired.

- The fundamental problem in the painting of steel shlps i=
Je permancut protection of the steel against corrosion. Steel ic
. wonderful coastruction material vithout - hich wmodern navies could
wt exast but ath all its unique and marvelous qualities whach

ender it invaluable for the jpurposes for vhich 1% 1s used; steel



e B
i

has one great weakness because the netural clements will corrade
and uestroy 1t move rapadly than almost ony olher wmaterial. TFor
this reason the palating of steel ships i1s not only amportant, but
15 really vital because they con be preserved la uo other way.
The painting of steel ships has received the greatest consideracgiou:
and the most sclentifle study through all the years since sueen ".a3
first used in ship coustruction,

The problem of ship painting may briefly be stateéxas bcing
divided into three rather distinct divisions requiring differcab
paint materials for the three quite different purposes. The foras*
and fundamental problem 1s to select the paint for the pruimmg coactb
which must be applicd darectly on the steel sucface to fuvoish ihe
greatest possible protection against corrosion and permanently
preserve the steel. The second requiremcnt is for paint to be applicd
over the prinlag coat to aid in the protection of the steel and also
to give a fine decorative apjearance to the finished painied surlace.
The tuird reguigement 1s for anti-fouling paint for the outer coacing
below the water line to prevent the adherence of marine gronth vhich
forms very guickly, particularly in some aters and whach hoen nresent
to any considerable degree greatly retuards the speed of a ship vith
the result that fuel consumption becomes very excessive and of even
more importance - the cfficiency of the ship is greatly reduced
perhaps even to a Jisastrous extent when maximum speed may be recuireo

in naval operaticas vitally important to our national wellare,
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For very many veers the navies and also the merchant
marines of the world have relied on red lead paint as preemincatly
the outstanding paint for use next to the steel for protection
against corrosion. At the present time the United States Navy
speeifies that the priming coat on all sbeel ships shall be purc
red lecad saint or paint containing a large proportion of red le.d
with pure red lead paint favored where maximum protection is
required.

There are two generally accephed practices in res.rl to
the paiat to be used over the red lead pramer for the white ox
light colored fiaishing coats on ships. One practice consiscs
in the use of pure white lead paint, 1f a vhite color is desived,
or tinted to & gray, tan or other color as reguired. The other
practice involves the use of white or tinted paint contaiaing
& large amount of tilitanium pigment, elther in the form of Titanlium
Dioxide or Titanium-Barium plgment; together with somc other hate
plgments, Titanium Dioxide i1s the white oxide of titanium and
Titanium-Barium pigment 1s a composite white plgmecat with titenium
oxide precipitated on and coalesced with a blanc fixe {(barium sulphaced
base, At the present time the United States Navy i1s using finishling
>0at paint of the titanium pigment type although many ships of the
“merican merchant marine use vhite lead paint for the fanisning

oats.

Both the red lead paint used next to the steel and the

hite or tinted paints used for finishing coats have linsced oil
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type vehicles.

Anti-fouling paint to prevent the adherence of marine growth
is essentlally paint vdhich permanently remains faircly soft and
contains oxide of mercury and oxide of copper which are inc toxic
poisons required to prevent the adherence of barnacles and other
forms of animal ana vegetable marine life.

The painting practice used in the British Navy is quite
similar to the Americqan practice a8 all British Navy steel ships
receive tvo coats of red lead paint next to the steel forlowed by
fiaishing coats of paint made with a high proportion of white lead
with some other white plgments. The fiaishing coats are uvsed eithe-
for a white finish or vinted to the British Havy colors knomm as
TMediterranean® or WBattleship Gray®. The super-structures and
interiors of both the United States Wavy and British Navy shiprs
are painted substantially in accordance with the practice followed
for the exteriors.

Infortunately I om noit accurately informed concerning the
exact painting procedure followed by the navics of France, Jdormany
and Ttaly, but the navy ships of these countries have been protected
witn red lead paint in the past and I think it is reasonable to
assume tnat a similer practice is belng followed at the preseat Line,

Hany steel merchant ships of different nationalities
are protected with pgaint in a veory similar ay to the painting
wractice mentioned for the ocnlps of the dafferent navies. I uave

ecently had a licecet communication from la Compagnie Génerale

ransatlantique (Frence Line) telling me that the ®Normandio® has
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the entire hull protected with red lead paint. I montion this
fact because the palating of a shap as famous as the "Wormandie® is
of counsiderable gensral ianterest.

0f great importance to any industrlal nation and to our
Var and Navy Departments perhaps second in importance only to the
painting of ships, is ihe painting of steel bridges and other
important steel structures.

Por very many years - in fact since the coastruction cof the
famous Brooglyn Bridge in 1883 - the Clty of Hew York has malntained
and been responsible for & very large number of steel bridges con-
necting different sections of the City. TFor & long tame the bulliding
and maintenance of these bridges has been the responsibliiity of the
New York City Department of Plant and Structures and for a lonz period
of years tnese bridges have been painted with red lead and hite lead
paints. The present standard painting practice of the Department of
Plant and Structures consists in two coats of red lead paint on new
steel followed by two coats of white lead paint tinted to the New York
City standard gray coclor. The bridges are maintaincd by the use of
these same paints and any damage to the old painted surfaces ls re-
paired by using red lead paint for spot repalr next to the steel
and tinted white lead paint for the finishing coats. I parcviculariy
sontron thas practice of the New York City Department of Plant and
-tructures because it probably represents the longest continuous

xperience in aay structural steel painting.
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The Port of Wew York Authority which 1is responsible
for the maintenaance of the steel bridges over the Huuson River
betveen New York City and Hew Jersey is folloving a somevwhatb
similar practice which includes the use of two c¢oats of ved leed
palnt next to the steel followved by finishing coats of +hite lead
paint tinted to a gray color. Aluminum paint has also been used
for finishing coats onr some bridges. The new Georgce Vashing ton
Bridge was painted with two coats of red lead paint followed by
white lead paint tinted to a gray color and the recently bulli
Triborough Bridge was painted with two coats of red lead paint
with aluminum paint for ihe fanish. The Port of New Yorx
Authority is nov going through hat might be considered as large
scale btesting of these two types of finishiag coab paint and I
bellieve they have not as yet developed a standard practice.

Two otheor braidge structures which have become fawous
axamples of modern bridge building are the new Golden Gate Bridge
md the new San Franecisco-0Oakland Bay Bridge ain California. The
-teel towers om the Golden Gate Bridge were painted with two coats
»f red lead paint which was followed by a coat of tinted ihite

ead paint containing a small amount of zinc oxide vith a finishirg
oat of Iateranational Orange paint., The International Qrange finish
as used to make the towers outstandingly visible to airplanes anc
hips which so frequently pass this structure across the Golden

ate.

The suspenced structure other then the towers received

hree coats of red lead paint folloved by a finishing coat of

vternational QOrange paint.
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The San Francisco-0akland Bay Bridge whach had an esgtimated
cost of $55,000,000 had the steel work painted .ith three coats of
red lead paint with a finlshaing coat of aluminum paini. It was
originally estinmeted that the painting work on this bridge would
require 110,000 gallons of paint.

Such practice as I have described for the painting of sleel
ships and steel bridge structures applies equally to all other steel
structures and equipment which must be preserved for extended or
even short periods of time.

Another general field of painting is in connection with
wooden buildlngs and wooden structures of different xinds. The
painting of wood surfaces presents 8 different problem from the
painting of iron and steel because wooden surfaces do not rust
and corrode through chemical action when exposed to the weather
but wood does fall through mechanical weather action vhich causes
warping, cracking and slou disintegration of the wood structure.

Painting 1s, therefore, requlred to preserve wood surfaces
and of course also to decorate them because, particularcly in the
case of residence buildings, decoration is quite frequently more
important than preservation as residences are often repainted to
improve thelr appearance when they still are sufficliently well painicd
to preserve the surface.

There are two general schoeols of painting in comnection with
wooden buildings, one of whach 1s the use of pure 'hite lead

paint, either vhite or tinted as desired and the other is ihe vse of
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paints containing white lead with other white pigments anl Lhese
paints also are used either white or tinted.

VWhite lead 1s the oldest white pigment and has been used
in paint for many generations. It ls the only i1hite pigment rhich
alone can be used to make entirely satisfactory paint for ood su-f-ces
Many millions of galions of whlte leud palnt are applied every vear
on vooden buildings in this country and a vell established proccdrre
has been developed. Ia general three coats of palnt on nev " ooden
structures and two coats of paint for repainting are to pe recommeunc’
although ‘here the greatest economy 15 necessary and the most satis-
factory results may be partly disregarded, some fairly satlsfactory
work 1s done wlth two coats of paint on new buildings and one coat
for repainting when old paint ls in good condition.
. The other school of painting which makes use of white lead
together with other white pigments in paint for exterror application,
requires & high proportion of vhite lead as one of the essentiial
pigment ingredients and In modern pracitice such paints almost
invariably contain fairly large proportions of titanium plgment in
the form of either Titanium Dioxide or Tlitanium-Barium pigment. In
some of these paints lesser projortions of zine oxide are ailso uscd.

The vehlecles for exterior paints imcluding both purs whi‘e
lead paint and also mixed pigment paints contalning (hite lead and
other white pigments are essentially linseed oil with somc turponuinn

and drier.
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These comments refer princlpally to exterior painting and
of course the painting problems are Innumerable and cover require
ments of all kinds such as interior flat finishes, interior
enamels, automoblle fiaishes and industrial ceoatings of many
kinds. I will not attempt to go intec the details of these variocus
painting problems or discuss the paint products and materials
that are used as [ feel this rather comprehensive outline of palnt
and palnting I have glven you 1s what you would like to have

presented for your general information.

R. L. Ballett.

May 6, 1938.
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Invertod Uopmen®a Yo Attached Yecbure by Drv B Tn Exllelt,
Yational Tead Company

Ho, 1.

Oolonel Jordon, Cestlenen ~ os niual, sudk soerfenus introductions
mite the performmnns of the spesher even more 3457 %enlt than 1% might
Twive: been pithont 3%.

his romning T 9lll 4xy to Interpret whnt T i dslonel Jordon
had dn hin mind dhen he sshed me %o Ytk o vou sgmin ©ils vear, Thase
throe suljocts, as he haw told pm, are ned wory definitely relateds
o 2ight slvost gay s hordlyr velofed of a3l, and as he hos olso told
you, 1% iu because of ouy partioler ekperieowe iz 211 of thew and your
intgrent In all of thew that he lww corbined Fhewm for Lhe vrogran today,
1 em golng to fryr to oover $he thres sublents Pivet yathor broadly and
then ingtead of frring %o hove @n my om nind Parfher delsils that you
wrld 1% to hnow and preswnt %o yeu 1 would wether lenws it o you to
brdar out questione for $lormuston of anyr detalls Phat Tou wounld like
e cover furiher.,

5, 3.

Thous ave sovet Tigoves coverite o perind uf severs] yenrs ohich
Includs years of somdink reducsd activity, redion sebivity snd
fulxly hizh indusirial se¥ivity, so ¥ think they sre o pretty faiy
picture of the present reguiresents of $in. This simly shvws the
parposer Tor vhilch $in %» ueed, Zor the Waited Siates as o thole
mder such Indssfriad conditions sy axlyd ot the present time ond
proughly w1 condinmm,

Yoo &

I il mevh voller to the zevond table {$48le on boord) vhich shoun
the perceniare productlon fyom the Dmpurdent prodaving disteicds of
the wrld ond gives o very good 8o of vhare #in 1o and vhore it can
be obtnined, henvying In wind thed the towage conmagpiion of the wortd
in various countrise wmrdes mreatly, devending on the tndustrial
sondlibiony or wor somitionwy in sther words, deponding on condisions
whidh infinenos the need of $in for She S1fTerent purposes.

Before we poges This fubls T woulld Tihe bo mule o Tow further gome
manie doneerning 1%. Wor quibs o wuber of penrs, bestaning shout
ab the botton of the deproselon, s allamd vos made $o conbeo) the
production of $in beemuse the prices hod fallen to 5 point vheve $in
oould not be profitably produced and the swrpliss hod Moen to what
for $in were onozmous flizures, 50 that from o commeralal position $in

A S Ry vl A e L A Rl S
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wna sulfering oiong with every other buasic comedily of the weld.
Thers keve Yoo reny  sttenpis ot cordyl contyel of mow snterisl shoe
Plies or beslic commeditien profuesd. In almest overy case they
have failed. Thers wos on ohbbamed 4o contrel the rabber cupplv.
1% fulled compleldly becuye there wery mot enough natloms vent inte
5. There hms heen wotte a&mﬁ I contanl soffeey there hos Deen
& shewl vertel In Merope; theres dave btoen ofher aftespds, T shounld
sy lowgely mnseosesitl and fn neerly 211 sones they have failed
hesanee I3 baw beon Inpopsitle o oot a sulficlently large percentage
of the proilfoction Tate the cirtel o mmbe 1% efferiive. Tin, hovever,
I in s migne pogition, You will see that orectienlly 211 the 3in of
the world comes Prom Malswa, Bolivia, and the Dubch Bast Indies, with
Chins, Simm, and Yireria ading e olher fommages $hat are In theme
selvss individually fapordont. You wiXl nobe that thoss coumitries
in which $in is produced are the, we nisht say, loss oivilized comtries
in owr world fodsy. Theyr are countelies In vihich thers sre ve Indusiries.
In other words, ther are cowsbrien whidh sensume procdtically no 3in
thenselves, Thers is » undowe vosition In %in in thet all of 3% is
mraduesd in countrise whvich hove ne $In recuivenents and consnme no
Pin and 1% 13 voed 0 gzreot lrpordent indusizinl cowmieies thad produce
no . The $3n aavbel wnn sob vy end the contyel oorexitlee was formed,
Tinslly with sorplete siprort of the sovernment¥s controlliing the
oomnbvies In vhidh e $in iz grodeced. X7 mou depend on Individenl
mines; Individwl opevaters, o guppord o eariel 1% night Ye done ub
3% e 4Pffiondt. Tore wop & onse wheve 511 ther hed %o do was contrel
the exporks bachuse $in had e be shipped Trom the comiries producing
to the conntrien conemuminge end 4% was bn ecasy Dhiny for sedh govermmnd
b contrel the aoporis. Thet iz opetly vhot they hove done and they
have oranbed n vy suocasslol conteel &F Lin, ob madh g thad fron,
I think, ninely to » Tmodred wounds yer Jung fon In Zandom tin vose to
ghout two hondred sevenly voonds ver Tong ton In lesw than too yenrs,
In the foco of reabtricted Industrial sobivities, zentlemen, thal iz o
ronl sccomyiiidhment. Theve sre pros snd dons Tor Bt sord of thing
tat from the polnt of vier of the people vho were S¥ring to do 1% 1% was
& resl wecomplishment., Thet contwl existe tedny. I fhink you would
be intersaied in Phe dagls of the opevetion. They ook subebantially,
I think, 1039 produoction Cove ench ooonlyy, that ocomotituted the bose
Flgure for aovth counteyy then they euledhlisded z percenioge quota for
s pomnbey, hich wae very Jow for o whils., The dormiifes meets
rogularily, they dooaatenslly change the percentass guols and there hon
Boen some wead oatnent of the base tonnsse. That sudelantisily is e
wy 1t opoysteds. Bach covnbeyr lon o goods under which it con
ganbboe mnd 1t In 5 definite monthly fonmsge gumots for ewpoeri. Tuch
sounley, Rarowh ite own povernment sanppement, hza the respongl-
BIilty of SlatrDmting that oads mony e Individan) producers,
the Individmd nined on the cone mey be.

Thile thegs figures reprommt nobtunl statistion, I hink vou dhonld
take then wy weaning priscindily thed Shey Indieate the vlacen from

&
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wiiioh $1a 14 Savwe goantity ab eowmpetitive sueb van be produged,

These domitries vould 7ot have domlmmily resched these high produstion
fignves wnlene they wore stononionlly abls to gompebs amninat any other
sovrae i Yhe wovld,

Wk ¥ wand do being ond, hiwever, 19 thob any one of these is
sperating uider roeiviction ond In time of necessity, letle shy in
tine of wnr, any ons of then oonld have thews produstlions Insyossed
enprupualy,. Malayn, Bolivie and the Dutch Indise eonld be oalled on
Loy zmﬁ’a?w twine Yholy owesent lomnage produstion very fuildhly, and
in time for evon lavper awemste, In other words, the production in
amyant Is not dependent on the ore vegerees, 1% 1 depondent only on
the sire of the mills sud the mines capuble of dlesning end concenw
;mg%@ the sre for dhipment to the smelters. With jJust thowe comments

Bl B Ol

Ho. 4.

Sontlermmn, I hove ;s Shode somvente In Susl that way heoosvde the
qubsbion of the Anerfcan din twpply bag beon g very greatly confussd
igooe for o long Yims, Conproos hos oode st least ons veyy exienslve
and contly fovestientlon, I underetond they sre considering golng all
over 1% sgain.  Thevs howe besn elnden that there ave coowreencey of
$in vhich conld be devaloped t mest ths éntire neuds of this esuntry.
I am frandkt b0 sy thers has nod been o moperdy montionsd in any such
way ue thot thald we oursslves hove nod horoughly cwnstined, Weonlly
%%wggmzﬁ@ wha fall akent thoee thinge heve nod gpent ayrihing %o look
&t tham, 30 veally emeine then, It 1z one thing $o Srive over pronerdy
aud vend 8 Lot of repords thet dode bord 40 1800 snd repnrds of the
Tited Stabes Ueoloplent Survar: it s nnether thing to mit o party of
# dpgen men Into the Fiold sed LTesp then o month with o drilling »ig
snd potusdly 164 sad Whist I in those properilen, Put is vhat we
Bovve dried bo do for every properby vhich o hesh presonted eith any
degres of mven suggeshed value. Mo one hos any thought of preventing
investigetiong which might be to the value of thig coundyy Bud ¥ would
like d0 lesve with you the thought that as for sz the ven bent informed
in this Indostiy are dofcerdnd there is only ons safe procedure for the
United Stabtes ond Dud Is %o veslize, and reslize fully, that our tin
has goh to come from one of those souroey.

Hoxk, zentlendn, T will byr 4o brelefly cmver the sddject of
bonring mebtals in the fom 1 think 1% mayr be of the grestent Interssl

06 pot
oo B

I might ainply somment, gentlemen, that ovsr s long peviod of
years this quostlon of anti-fouling paints, their afficlency and thels
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toxic polsone, haw besn studled in very grest detail, vesulting in
what 1 think has oimvst badoms the standsyd of the world in accurately
deternining the smount of axide copper and oxide of mereury yeguired
in anti-~fouling paint for 41fferent fypes of waters in different parts
of the worlidy abv thed %o a congliderable sxbent the guesswork on sntie
fouling paints has dven removed, These Yyplesl yaindts of the United
Stabes Favy refleot the work that has besn done in that connestion.
Andi~fouling painbs sye connistently rather suft bedause even the

most afficiant foxden that have Besn found are snly partly suwocessfuls
by that I mesn ave dompletsly suscessful only for o coerdain peried of
time. I hoow thers sre some Havy men in the woom so I heslidade %o bty
Yo speads with ton great asswepblen of Aeouvaoy, but 1 belisve the ehips
of the United States Navy are vepsinted on the avevsge of aboubl every
eight monthe to hegp them in perfect condition. Perhaps I ama little
bit weong In the Tigoves, perhans they are not dvpdodked qulte that
often, dud the efficiency of thess toxicsm in purtly due fo the fack
$hat they are slighily soluble in den waber and they meininin a
poigonoue condition st the surface of the palnt on which the marine
growth will not develop. Hvenbuslly this toxic podsoncus effect
beoonss legsened ond finally mavine growth does begin to form gso that
gt proper intervals shilos mued be drydocked and seroped and repainted,
That iz one reason why the anti-fouling painta ave always rather soft,
#o thad when they go inte dredonk they may be sorapsd quichly and with
loss conmmpbion of time mnd labep. Nevertheless, they mist be form
of patnts vhich will conbinue to asdheve closely to the Wil of the
ghip throughout the gerviss period requived « g rather nicely bolanced
probles bot I think belng handled Yoday fairly well.

ﬁﬁﬂ ga@

Genileman, 1% would be Imposing on your bims entively to ey
snything wore about the painting practice of the American Navy bDaw
canse the Navy Deparbment poblishes it in every dstnll in the ¥avy
booklet entitled "Phe Palntisg and Cementing of Vemsels®, which they
got ont ab frequent intsrvals and keesp up to dabe.

Golonsl Jordan, ¥ would 1ike 3o comment that I havs bewn s 11ttle
Bi4 surprisedl over & pericd of years by the fuot that the United
Statss Hovy phblishes in o larze booklet what cerininly appears %o be
avary detail of the palnting practide in the Nawy for every purpose,
end 1% is alwost berond vossibility to got any information fron any
other ravy in the worid, I triad two or thres years azoe to check up
with gome of my verr good friends in Sagland on the British practice.
They told me at thet tine 1% was lmpoesible to glve me anything,
and thess sre paople in the lergest Industeial paint oireles in
Bngland, wory intlmate friende of mine, Howewer; in propering this
paper I wrote one of my good fedends agalin and atgked hism vhat he
coutd tell me., Mo gave me the informntion which I have given yon
today, vhich is of courae nob dotailed formlas {which I was not even

w oL -
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frae to sk fov) but ax anthentic statemsnt of thelr practice. I
Jost malre that comment In paesing. Wa do not sesm to fesl the
necedsity of the grest ssoveoy that wone oiher nstlons do. I think
probably we are right and theay are wrong, Wt 13 hoas Interssted me.

Ho, T4

Tou probaebly lnow that Internatisnal Ovange, vhich sow hag
proctioslly internations asoepbands, le eimply a drilliant orange
which hag been adopied &s the heed worning slgnad for alzplanes,
and 1% 1s Yelng need quite sxberuively.

w B o
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moget fopare ore In the world, reguires far meve indricate sudliting and
refining nethods, so thet o smelter to enelt Bolivian ore s & much
myre cosplimbel pland thon one o smelt ¥Mnlowen ore. Roen afler the
epelver wns findshed ¥t took wome 11%4ls %inme before 1t was ovporating
smouthly and perfowning matisfuctorily, bud T foink that within fron
four to olx months, and perbaps sven s zonsvhat shorter time, we conld
gob Into opemibion & meeldliy olant o smeld and refine Bolivian ore.

T womld 1i%e to molse Just ot other stabement hers. I3 Sust oo hapoened
that var Sompnay for quite a period of weurs had been heovlly interosted
in the $in mines of Bolivis and in the ¥illlsws Farvey Smelting Sompany
In Liverpovl, oo mueh so that e had complets detalils and complete
intiznte oondnet vilh sveryihlng. Yhen wo siarded 4o lld the tin
smellar in Breoklyn snrly In 1918 e browght over from Dnplend emoet
detsiled working dwawings of every wilt aud 1%an of 5 $in suslber.

Ve Brought over thely snpiwers and thelr opesating superintendents.
Doy plant wme pet up here wnder those conditione which, you oan sasily
mdaretand, were Idesl Tor the mut rapid verle, T8 was very fortumie
thot we had Yt contact, Te o111 hove 1% T hope we continus o
hmve 1t becouss we hove mol had & tin emelting Industiey In this soumbry
since 1928, In another few yemrs {and almost now) we will have logt
the tonimigque of tin seelltdng,  Theve are only bwpy or thres of ug

#5111 setive todzy who took vard I the in wrelting industry in this
suntey gt the time veo had If. We will fiot be hevs fovever, and agsip
1t #I11 be névemsnyy to briny o this coundry the nocesoury knowledgs,
Bonerslly informed netallursiots ohn nod build & 4in smelier. They
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bivve to have the dedaily. Seme of then are Highly confidentisl.

1 simply mist vele those cotmenks when you aslh me how lonz 1% =11
teke. I¥ we can do 1t onder the fowrable facilitiss we had before we
eould do 1% In two o three wonthes vtherwise 1 would all be o gues~
tiom ns fo hew long yow wold have Yo operate 1% affer 1t was hulit
hedors you comld mole waitable in.

e T would Tire fo tnow whint progress kg boel made In ve
covering $in Trem serap, iin costing, tin bearings, ote.?

L. Franily, wery 133%1s pregresn hos besn mde in rocovore
ing $in, pure tin, of virgln 4in Iwpeb aualiby, for the gimple and
only wenson that 1t costs very moch wors o get 1% dack out of mived
goray than it doen from wirgin tin ore, and in our commercial world
which ymst e vt anoendially on sound vormereisl stohomics that 1s not
posnible. However, mogt all the 3in Put goes into use for any
purpose gomes badk In sore way. There iy dome seiisfastory tin cones
‘badk from in plate, Prom the dotiming of bin plate. Some fairly
puve iin comes baclk that way. However, alter you hove ot £3n inte
solder-bearing mwlals, Yronzes, snd thoy coms back to the Junl smelter
and eve reduced, we get n fived melsl. %o do Just az 11t¥ile on that
mixed meknl -as we vozuibly van %o comvert 1t inde some solable alloy.
e oy have & solder clement come Yack that hag 2 11ttle antimony in
1% vhich spoils 3% for golder. We tabe the sudinony ont ot fairly
high cost, et s solder base, wmybe very low content, sweeten 1t wp
with & 12t%ke yove Yin, ond the Jowset ooot is o good sopper goins
bade into the mariet. ~ ¥ conld not tuke the lend end tin and sepnrale
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them Becsuse 1t wowld sost very much mors than to bring vixgin pig
Lend nnd vizgdn tin. That 1o the beek atomr I oan glive you.
Hetalturgleally 1t would be poswille pevhaps Lo ged back some pure in
from vesoversd sovsp. Oommercially 1% s uiterly ont of the question
and oven melallursically It would be very very dU7iendl: In some
cases Impossibles in ofhers 1t couwld be done but It wuld be done ab
gulle high cout.

8, T woeld 1ike o ask dbout paint, Destor. In 19734 we
painted one of our poste sonpletely wnder P A Tobor with s new Lype
of point Imowm as ¥llts. My of the quarders wars over & eontury
01d, They were vary thichly svested with paint., Weverthelesw, we Pt
this cont of paint on bop. The following spring the paint had come
off aloost naiversnily in zrent bik ¥hidk potches down o the very
bare wodworks made a1l the houses Jook as though they had smallpor.
e conld not oot the weub of it off. The ewlsnatlon ws glven £t
The new poind, vhen pab on, hed o Sifferent oxpension goefTiclend
fhow the oif paint, which was probably o lead Base or something of
that natues, and thab consequently it uspanded dnring the winterat a
grenter vots than the old psini, curled wp on the wiges, and cume off
I patokes shont & ool In Qlamdber, Yhen palnting with a newly
devalopsd paint honld one be darsful o annlyze the relationehiy
‘betwaen Shot ond the o)d painky

L, I am pgoing % %y %o swwer thel in fs coummnsonse way
s 1 dam.  In She Piret place, paint 1s mot o solid materinl. I% hes
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ne defined menvwrshle physlicsl somcepts 1% has wo esoansion coeffietent
of slastlielyy it fan%t tiet Tind of thing. 1% is 2 plastic maderial.
T do st {hidr there iz any madh thing as fesling thwt two painte
mint be siailar to be sprlted one over mnother with satisfsutory
rosaite. My anmswer 1z thet they et both e sorndly good palnts within
themsolves, Then T Hhink you will have no frouble. Tui, 1F they lack
adhesion, 17 they Beoone uo brittis after ther gat old that ther wo
longer sre sd'Tictently viastio Yo follow the surface movemsnts, then
you sy hewe $rovbls. Ther vay poll avwer frow the paing wider them;
they mgy pull the o8 paind off with po fanli of the old paint, Dot
thers iy not mny somd reasom fo think that ons thevoughly good paind
may ot Be syplisl over ancther thorouwehly good vaint oven 1¥ thay wary
greatly In composlbien.

Colonel Jordam: This ooongion was at Yord Yonves, sir, so i¥
you ever go down there I hope you will imspect cone of those boildings.

8+ T Jooled up the fovmlas of paints thet were being boughi
ot onw iime thetl seemed to consiel of shiut ten peyr cent ground sond,
The iden wis aivenced, sirese 1% way & hovse vaint, $hat 5t really was
ST Pight o« thal von one woy of meling paind. Wos 4had n good buy
for the Government « that Tind of it 9ith ol 40 137

A You menn af pood of the pignent ten per cent way silison?

% Tou sl», thot Is whal they called 3% - giliosn,

A, Fronily, T dove never seoh o prover plsve for thoso so-
ealled exnlondards, vhich is whal they are, in pnint. They have mo
hidine powar. T mean, 3he refroctive Index is g0 dloss to that of
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linsesd o1l that they ars gquite transparent when They are mt In the
ofl, but gome mmfacturers have stateld that a smll amount is of
some aém%ma T Ol T woudd alaply 1ike to answer your by soying
that the Dnited Btates Dovernment, thromgh the Buresn of Siandsrds,
{and they & & very large owount of the work on paint and have adopled
mapy Falersl specifications) bas sdopbed & specification suprosed to
be scosptable o 51l Government departnents for exterior paink mot
roguiring ot permitiing not Yo axoeed ten per cent of such material.
I san only say to you thed that paint is good dsilvery wnder the
Tefloral spesifiontion. Waile T have never ssen awy resl advontage

in adding 1%, and of course it i alwaye chesper ihan the other pizwents,
I think Y hove seon no grent dfsadvantapes In Tt. Y would 1ike to be
in the position of supporting the Felderal specificntion beocauss they
tove seen 1t to do It affer, I think, very careful comsideratlon and
sound Judguent, wo T wuld nol have any sericus eriticien of the ten
por cent miximm persitted by the Felderal specification,

Lolone)l Jordans IT yon were painting yomr own house you
would ot wae 1LY

& ¥ would no¥, Solonel,

G. 1 understand that s mumbey, well 11, of a2 type of recent
yargnit planes have been grounded, motor faileres, due to silver
bearinzs, Wonld you care tv soy muylhing shoub the advantages or
Hlendventages of this siiver Denring?

A, Ouolonel Jordan, vhile I howe trled %o follow as olosely
88 I oonld most of the techilenl lines our company ls interested in
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necessarily T hoave not been oble to follow some guite as olosely as
others. Boaring metals is one thal T feol I ad not quite as fardliny
with oe one of my assoclaben and I, therefore, brought MWr. B
#ith me and T an golng te ash hinm $o anewer any guestiove on Bearing
metnls.

Hr« B,

-
Wk

On the gquestion of the new silver besrings,
to owvercome the 4ifflouliy you mention I muderstend they are doing sowme
worl 15 piating the silver along with lead ont on the heaving hadk, the
lead having anti-~friction propertles, in the hope that this will overw
vome that troukle. T4 4o 3111, you wmight say, In the lsboratory oiage,
¥ do wst think 1% iz in prodoction yebt more or less sxporimentnl.

. Would you snve Lo somment, Doclor, on the persenteze of
Imoem reserves in metal In those (indlzating chart on board) various
vonntrisnt

A, Thase ressrves are exdirely a mtter of widlie record.
Evory prominent ¢in mining comntry in the world gives out nn annusd
report and in slmost al) oases they pablieh their resmwes, Tor
Ingtanoe, T msn 513 you that the Bslivien $in reserves today are ot
Teadt movs than a normm) yexr¥s output of tin, Yot me comment theve
that this 1s not & question of the reserves thot actually exicst. These
are very large nines and In these deep nines the development of reserves
is enormonsly expensive, I% semvs that your mining sperutions have got
%o he carried way zhesd of your present ore revovery, your preésont
stovking of ore Por present uwer so thal io develop & rTeserve Srom
the conservative enginesring poind of view your vain haz o e cut on
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four sides, messured snd sompled. Then you hove a rossrve. To to

%%twe% point you haven'¥, If 1% is only cub on thres efdes you have n

- mwmér entimate that there iz quite z lot fhere. IF 1% is only
tut on twe sldes we do not glve it more than bwentyefive for cent of
vhat is indfvated. So yoo san gsee thet in deep minine, waleh ig vory
xpennive with Sunnels and raises and drif$s, the developrwnt of an ore
reserve ls an expensive thing beownge 1t 1n 23 work and we have %o
bendls the wderzromnd woter with ponping in 211 the new work., The ore
roserve s wob corried bayond the present working lovels may more than
songervative goed Judgwent mekes swre that the mine I8 in ohaps o 2o
shead with. I would say that while we know the present developad ore
regerves, that is no Indieation of whnt 12 in the stound. I think you
tan see thab 1% 1o o compromise hetween what we con sfPord %o do in sound
msinesn. MWining is mot speoulative. It %z Just oz somnd 5 business
a3 & mnfastoring plant 17 you van 1t the right way. A% least T can
say that In ¥Yaleya, Dotch Bast Mndies, and Bolivia thers in mo  ladk of
in ore roverve todny to be any threst thad we wonld not be oble o
@et enough tin or that It can Be recoversd only nt & very high eost,
ag far ag we con ses inte the present fubture. Ohina hos a very lnrge
ore reserve. Ve had mome engineers geo over the Chiness tin districts
sevarsl years agy, fen years aze or lompsr. It wam vhen Chims was
hawing her own infermal froudbles with her different war lords, eto.,
Yo found some very valnable ¥in dlstricts bub we decided not to go
Inte them Beeumse of their Infernal wolities) sitwation. How thelr
extamal political situstion s o much worse than the internal that
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1% hag even shot te pleces thedr own dopestic sporation. However,
ghine I8 capdble of o very much higher percemiage then the Dive per
eont shom here {Indlenting chnvt on board),

Q. Doctor, we bave u problen In sconomy for veing Jead-free
paint for the pretestion of certaln smmmition components. Wi you
Zive ny the Winaf1t of your eoperiance as fo the hetter typs of
paint to use for that phivpose?

4. Ty muet 1% Ye lend Trest

Q. On soeowmt of cerinin explosives we une which avs veory
1izbdle $o yenot with leal %o form very sengitive ualts.

L. The Fedewn] Government hog considered palnt for o speeclisl
purpone which geots fo me 1z slmest a divest answer %o your ingquiry,
although the obiective wie o JifPerent one. There are verialn
snlphor sompounds, partiondisrly hydyopen sulvhide which in one fornm
of sulphnr gan given of T iz cerbaln vloces, cerbaln sulphwre water wells
and springs {not very many Yut thore are o few)., There are certain
vlaces in the souhfry thet atill permit sswage dlsposal Into o flowing
stroan vhore locally there ls 1348le condontration of sulphur, and some
of the gas wells glve off some guiphur. Hedrepen sulphide, sulphne
in thiz form, {ond, By the way, this is guite difTerent from sulpmy
Trom borning foel becsuse the sulphey in oil and cosl which le alwmys
present o gome exfent vhen the feel o Yuraed is tuwned to sulpher
dioxide which has no offect on the color of paint) will discolor
the lead bepsuse lead sulyhide ie Wlacdk. The Peders! Sovernment has
developed vhat they wall o gaewpawed paint. 14 simply 1s titantum

w S
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vigment and gine axide. There iz = stunford Governmont spocifiecation
to cover 1%. Y think the best ankwer I gan glve you iz, as I lawve
alunys sdviesd vhenever 5 lead-fise point 1s required {ummlly for this
sulphnr conditiony now you Por s 41ffevent porvose) to sugeest that
standard Government specification for gaosproof paint. I% fs not as
dursble an the other Uoverament specifications which do confnin lesd
and they sny so definttely. Ther zay vhen lesd con ot be vsed this
in the best rocommendation they van mle. I san simply refeor 1t to
wou, and if you 1%%e T can g2ive you the norber, althousghil do aot have
1% vight heve,

G Alominun patnt is frequently used In covering surfaces
of stotsge tarks contsining guweline to prevent rapid evapuration.
Y am carious o know the rdsotion of alusinus paist In the shsorption
of the so™s rayss why thet parblonlsy paint ehould be botter than
other paints?

& Tt is Just olightly selendifte hot very olesr. Let
ne Just say firet thed alnaiwan palnt hae never deen found sntisfactory
noxt to gbeel. T4 wilT not vrevent rost and corvoston, but by patiine
a sabisfsetory primer, ouch as oo Jesd priser, next to the stesl and
Taen potling alunimes patnt sver 1t sone guite gond veeulis heve besn
ohtsined, and you ges & grent desl of i%. Tou agk zbout the painding
of gasoilne and o1l tanke. Tt ig b question of wery siuple physics.
Hest iz In the form of wove vibration In the stmosphers, Jusi as light
iz. There iz very 13%tle &1%Terence betwasn hent snd Yighd, visible

light. Viaible 1isht has derinin vove Yenpihs, as they are colled,
\a

-0 -
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between the top and bottom of the visfble spectrmm, In other words,
1ight thot you oan ses. When the waves geot longer, then at the

Botton of the visible svechron ther slmply become hent voves., Thers is
& very close snalagy Between 1izht and heat In fandmmentndl physics.
Here Is the point: Certoin surfaoe naberinds veflecd both light and
Homt and certain muyfare maberinls absor® hoth light and heat., TFor
instanse, the Wrightest white thet you emn find and the brightest that
we Tnow of is pors sublised magnesiun oride, vhich wiX) reflsct ninsty-
eight per sont of a1l the 1izht woves or hent waven that strile i,
Letts go Yo the othey exivene and faoks Blodk., A dense Black will
sbaprh practically all the Yt or heat wives thet strile It. That is
the one and oily resson vhy vhite olothing fs confortable iz o trvopic
sun and bYlack olothing s the most wnoonforisble that you can wesr.

& really white salt or wiforsm in the trupicsl pun will reflect upeards
of eighty per vent of all the hest woves that strike {4 and & Dleok
sult nnder $he game condtions w1l abeorh alnstpefive por cont of al)
the heat that striles 1%. Tot¥s apply that fo your oil tank. If you
b 4 Dlack paint on yhur 01l fank you will aBsordh practienlly 211 the
heat of the dlrect sonchine and you will zet mnorlem

evaporation of
the 1igmid in the tanfe, IF you pat o pare vhite paint on you will
g2t ninfmum hent sbeorpiion and mintwos evaporatlon., As you go in
betwoon, you will got on in belween resuli, depending on fthe light
reflettion of the partienlar color your uue. In ofthey words, siarting
with white yon go throngh s series of Light grays, mediom dork grays,
#11 the way down %o Blasck and you proportionately incressw the heat

o JT o
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abdorpiion and Incysase the rate of evapwrstion as the rate gets derbher.
Klosinom patod vanks not as 2 pore vhite palnt but an o 1lght gray.

T hag & falr heat reflsotion, compara¥le to o white paind $inted with
& 13%le Wladk materinl to n groy oolor thet corresponds aboud to the
gray color of shosiwon walnt. It Hop o falvly hiedh heal rallosiion

bk ot ag high an pive while.

2. ¥ wmiderstand the Tialisn novy hne devoloped s anti-fouling
paint thnt ip practienlly permanently ani-Toniing. Ouy Bowvy naturally
hop been Srying te Cind out what 1% has been all obout but has been
wngatcessinl. Omn you 31l ve anyihing shont that?

| &, Boy T suk yow 1 in any way you sve referring to the so-
catled Hovavian point, or do you know it by thot namel

Qe I do not Imow 4% by Gt mme, Bt T think the Inforvme
$ion ig probebly covrest In goying thet thelr anti~fouling paint is
nearly povamoent.,

A. Well, Oolunael Jordan, T hoppon to khow sosething aboudt
i%.

Colonel Jordan: Do you wand thie pooredl

: A. I wiXl Just ooowend at the mowment that our luboratory
is coopersting with the ¥avy Teporiwent on Ut parfisuinr painty and,
frexitly, that iz all T can say about i5.
' Uolone) Jordeny T an very zlad to keow that the Havwy is on
the toes, sir.

. In relation o the production contrel messuves thal you
wpoke of In comteation with $in, 438 Bolivia come vholchenriedly into
haty

w12 -
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4. Polivia waz one of the countirles wost vitally interssied.
Yag, Bolivia some In withoud sy resintancs, Wi compllented the
sitnation & 1ittle wae that Yigeria and, I think, 8lan and Poras
(818w anymay)} wers not In the origimel sgreewent. They were nob
wery Mg produbern. Ae soon an the restriction was put In theyr be~
cene very mwh Iswrer producers thon they had besn before and they were
taken In, perhaps throngh pressore. They were given a higher quols
when they went in than they would heve had i¥ they had besn talen in
originaily. Holiviz was in 1% fron the begiwming.

%, Con you tell ds vhether Joran Bow sny contessions for
sonirel of i in the Duloh Sant Tadlewy to what exbent fthey contrel
$4, and vhether they belong to the oartsl?

A. Jupan hos no condvol, ag far az I kaow, of tin in the
Dutoh Bzst Indies. The prinefpel tin supplive, I think thowe which
make up alvost the sutire suppiles, in the Bast Indles of sny degres
of importanse are on the slands of Sankas and . ¥hich are
owmed by the Detch goveriment. Up % thiz ime Jopan hay hed ne ecomonis
fmportance in $in profuction. %hat i goling %o happen in Chinm, I
think yvou gentliomen Toww more a%% than T do. Japasnts hope of getting
& $in supply Ites I8 Ohine, not In the Doteh Bast Indlen, T fesl sure.

Colonsl Pogers: X mﬂj fo express the apprecistion of thoge
of us in the Planing Branch wio have Yeen working with raw materials
for the verr definite wuy in vhish the spedier expresssd himsell with
regard to the lady of fin ¥ thiz country. Az you lmow, the Dovermment
1teel? hne heon Thooed with nony «fTorbe to develop & 3in gwpply vheve

R Y e
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apparently 5o Lin supply existed. & popd desl of monwy has been
expended, That 18 not only true of tin, it iz alse twne of other
maberials. I wonder perhaps af the faot that the olase is as clenr

in their conveption of our problem in vow mterinls as they sre in view
of the infommbion thad a% times i slven them fron scwrcss which,

‘ we wuay oy, have parhnpd something $o galn by o favorabls sxpression
of spinion. In other woids, we have a paralisl oxmmples in mangenese,
Of oourse, we have hol rony stiepds $o bring fordh the fuvorsble
situation of this countey i mempenese. T bolieve the oplnion of the
dlngs with vegard to that Ix fairly well ceftled. I vant to sk a
queation definitely with regard 4o the conirel of $in. In view
of the fact that this comntry iz & very laves user of $in, would 1%
nob be desirable, If ve cowld, fo iIn some way euert o considershle
portion of sontrel In the $Estritwilon of the $in indusive? Ang, 17
that 1s so, in the face of the wneconomics)l operation of smeliers in
thils counbry s¢ Bused on past historr, wonld fthe estadlishument of
smliors here be afvisnble In vier of the fact that we would have to
go ontside and worlld probably have %o conbend with Yhe operation of
this cartel? I wanbed to gel the spesborts opinion upon that point,

A, The answey tr thet fs Just 2 11%t%e inwelved as it covers
91lightly more tham oxe phage. In the fivs® place, 1% seew obvious
that $o & comnfyy that conwwen P1f%r per cent of all the t3% in the
world snd profnces neme thet & oorde] of this kind is opamting to
eur disadvantage. T think thet doén mob need any forther comment.
However, vhither wo 414 or 458 not have 4 tin swsiting industry in
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this sountry 1% would be necessary to dvew eur $in ore supplies frowm
eountries that are wtrictly and Mully is the gartel. Hext, all of the
covniries In the carts® are entirely independent of ug and we have no
tnfluence with then exeept ihrough &lplomstie relatifonshivs. Tn other
wode, they are not conpbrdes thad ave In any woy dependunciewn, pro~
tentorates, and all the things that the British Pupdre exerclises in
all hinds of degrees over many parts of the world whidh easbles her
nore or less Yo axord Alfferent kinds of Influence. T think we have
ta politienl influence whabssever sweept through diplomatic relations
with any of the comtries In the tin cartel, and they are Guvernment
aviivities. The tin cor¥el iz now Government suprovied, and that s
the only resson thet 1t has been wuecessfl, I 1% hod been private
operation corbined, T do not $hink 1% would have been any moTe asuccesg.
Pl than the attemt al robber, topper, rvoffes, sico. Texd, 1% would
be quldte poseidle to operete a 4l sneliing industyy in thiz comliry
bt it weuld have to be subsidized, either by Airveot mndaidy to the
sl ting operation or by pudtiny & $ariff on refined in and no $tarify
s bin ore. That can slvars bo domo Bub iF thet were done it would
sioply raise the cost of $in %o all Aserican sonpesers for all purposes,
Bsengses 1€ 18 1z & ebtwmlght oub subsidy vhichever wiy you do iF you ore
golng to subsidize aoyiling you have fo inoresse the cost mmless bhe
Government ig going o pevewaently pay rart of the oosl, and theat is
ceriainly contrary Yo swy Thowht I have Go sound economing. Yowever,
I w11l mot geb into that st all. The tin sibontion 1s so for from
clear. I% would be necsssary $6 purchase tin wder the cartel price,
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walch g subebantislly the price of Jondon metal oxchonge. 17 1t were
selfed here it wuld be af & higher cost than 1F 1% were smelted in
Idwerpool snd brought here se Thabt to the consumer $in would astusily
toul more then 1% coslsy now. T cam not pes thot having o smelting
plant here would in nny woy ensble us So have suy influence in the
prics rontiol of Yhe tin producing comtrien. The only thing, perhops,
in faver of the tin smalting industyy here ls $had in Yine #f necssnity
whon we eonld not get 13 abrond we would bo able to produce it oure
salven, Ieyond that T can mob ses any very clear adweniages in ooy
attampiing te bo movs in tin prodacilion than we ate now, T do not
lenow whether thot 1s o faly ansver o vour goesiion or nod,

@olomel Rogersr I% fv 2 very folr snewsr, In view of the
very comprdiensive staboment you have made, ¥ woudd 1ike o add
ancther question. In wiew of this sitmation 85 1% eziste now, the Tact
that & tin sodliter tan not Ye cotabiisked have eponomlmally, iz there
any oiher sprarent answer Than the sebtablishment of what we c2ll a
e rogerve oo 5 Balter of sufaly Tor the iIndoekris) sotivitien of
this conrdyy? i

A, T Shisle thet is the most commonsense, Toglasl, and
perhaps in the long ron the cheavest way o proluct surselves against
a tin shoriage. I% wonld mean, of course, an intevest carrying charze
on the invenbmsat in the Lin reseres., Beyond $hst I do mot seo that
1t introdaces any grest 41FTicully snd it has the sftvontaze of, under
existing comditions as thay sre fow or as they may be, ensbling the
lazee conwoming tin industries of America o ohinln their supnly In

v LHE
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the world murkety whidh are sl evonvmicel fer us.

Colonel Jordan: ¥ might add for the informniion of the olase
that T attended a conference with ¥y, Cownish, vhe Iz the Chalepen of
the Wablonal Tond dorpany snd who Joob poseed on the Jasty doy or gog
Colonel Hovrls wne thore, and we arked his thet auestion Matfnoted:
gheuld we have smelders In this comntry? My, Jomish was jost as
srchatie ns he oonld Be. He unldy ®Ho%., The questlon wap adledr
gy do you say no?  He snldr I weu heve omelters In this country
ron have pot %o pay the lmerionn rate of waze and that will make the
total cost zere than shat you will bows fo oy 1F yom buyr 1% from
Eagland after 1% hos bheon mmolted and Yransported adross the oocean.”
He paid By a1l wanner of meons Just eraetly vhnt vy spesher hag gald -
mi In & vessyve.

Doleonel Bilewr Tootor, luvee Lhe Philincine Yslands been sure
wayed Sneefily for $InY

A« Yem, 1 thin' so.

S« Ho shou?

&, B¢ indiontion of o $33 wayply o $he Philliymines,

Uolome Jordars: One moober o7 Bhe olass sald somothing aboud
Foré Honros. I want to 3ell somelbing sbout Fori Honroe, oo, 1
Tennme ot one tine Corpg Aven Ordnance OFfiser of the Third Corpe,
and one of wy Jobs was %o Iugpest the Jsaet Aviillerr down at Ford
Honvow. I inspedbeld Yhe Ooant A¥EiYlery carvisges, and I hmve never
seon an wany condy of paint on anyhhing in oy 1ife s T saw on those
carrisges. Bvery %ins They heard that an ingpesbor wan comlng they

- T -
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woild wildly dagh for the paint shop, zeb sone palnt, snd smear 1%

oft. One partieniser corriope hud feurlesn conis of paint on 1% omd
Andey the fourfemth oost of paint wes e finest gonk of wred yust
thed T have over peen. Tell, this parbiculny Dottery gob {iz sontence,
That paint was straped off down fo the nalted selind snd we started in
with ved lesd ngaln bo build up, and by the time ww got through all of
the zes const carringes at Port Monroe had been glven the some
tmaﬁm%m 1 twps they are In good shope fodsy. Rell lead iIs the thing
o pot on wetal., That oiher Color you put ou after that Ie fmmeterial,
Bk T ol 21l pon vhen you ave chargeshle the Cemmending Seneral of
the Thivd Corps Aren io going 4o hold you responeidle Tor the proper
tondition of thote corringes and oy are golng $o soe that there iz no
red sk down wrdermesth ull the paist. A% lesst T 334,

. Hallath, I want 3o 261l pou how mich v¢ appresiste your
coping here snd talklng to use sir, T o not edpress enough the
grabifiontion of ¥Yhe achool for ot you have 34 ve, sir. Tk yon
mary tines,

e, Hallslts Colons), may Y sor thet Bhe suwimestlons you gove
ne in advanee ware $he very greatest hely Beonwme T 344 not Tmow Just
vhed vouu wunted wiil veoun $03d me., 1% hetiped we vory prently.

folonel Jordnnt T hope vhat has besn ssid here shout besring
matals pavtieniarty 1% gofinzg o be of some Poturs intovest io our people
in the Alr Corpe, boosuss I onn alwnys visuslize that desving torning
sub and the aviater stopping in »idaly, gottisg oul, and replowing the
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beering. Thet has alwaye beon a wonderfy) plohure to me. e have
got fo get & bearing metal thed will Be satisfhotory for the Alp
Uorps, whether 4% fo thet Hoyd sleven thal ther $alk so much about,
whiich the Itallians have been nsing or whether 1t i something slse

e are going o dewelop. We have got to gob o bearing metal that will
do the Jobe I think £% 1z In the of fing.
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