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In my brlef talk to-day Colonel Jordan has asked 

me to cover three maln subjects ~,,hlch in bhemselves arc qc!te 

dif±erent but ,~h~ch are related to f~elds of industry ,,_J [h 

~hich I have been closely connected for many years° 

These maln subjects are - flrst: the tin s±~uaLzon 

prlnclpally as it affects theeconom~c poslt~on of the United 

States in t!n supplles for industrial and military uses; 

second: besting metals for automobiles and other motor versicle, 

~cludlng airplanes, and thl~d: palnt wit~ special referel0ce t 

its use in the protects_on of ships~ industrlal structures anc~ 

equipmen~ of importance to the War anc Navy Departments° 

With the tlme a~ my disposal ~t ~iI not be pos~_~_~ 

to discuss these subjects ",n great deta~l~ out I ~ll try be 

g~ve you a comprehensive understanding of each of them and I 

feel that presenting the subjects in th~s general way ~ill be 

more important to you than a lengthy d~scuss~on of tecnn~cal 

facts and f~gures wh~eh are a!~ays ~va~lable and , h~ch you can 

obtain whenever c~rcumstances require. 

TI__N_N 

i will f~rst briefly describe the ~ orld t~_ si%uat~o~, 

and ~ll then more completely discuss the economic posit±on 

of the United States in regard to tnzs metal. 

TAn ~s a natural chemical element and ~s a metal el 

greab importance to all c~vilized highly devcloped ~ndustr~al 
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natlons° Tin .%s impof~ant in m~ny Indu~ries whlch con- 

tinuou~ly contrlbute to our peace actlvitles ~nd is ai~,o 

extensively required for millt~ry purposes in tlme of 

peace and to a much grea~er exten~ in tlme of ,,~aro 

The tin consumption of the United States du~inz 

some recent years~ ~hich ~re typical of normal indus~rlal 

activities, may be classified ~s follo ~s: 

Tin Plate and Terne Plateo..o,..,....~o 38°S% 
Soldero.~oo~..o~°o°o°..~°.° ...... o .... o 18.7 
Be~rlng Metals°,.°.°°°°o.,o.o~ooooooooo i0oi 
Bronze.°,°°°°°°.°.°.°°°°°°°°°°° .... oo°° 6°0 
Tinfoil°ooo°oo..~o.o°°o.~.o.°°oo°~o .... 5o9 
Collapsible Tin Tubes°°.°°°°..°.°.°°°°° 4o6 
Varxou~ Tin Chemical Compounds°..°°.°°° 4°8 
Tln O~ide ....... °°..°oo..°...,o,°oo.°o, i°5 
Tin Coatings(other than Tin Plate)°.°°° Z°9 
~,~ite Metal Alloys.,°..°°°..,.,°,,° .... 1o4 
~jpo Metal° ..... o. ........ .,.o.oo.°...o °5 
Tin Ca~tlngs°°®°°o..o .... °...o°o°.°°.°. .8 
Varlous other alloys°.°.....°°°°.°°..°, .7 
Mlsce!laneouso.,°°.°.....°.o.°.oo. .... . ~°8 

i0-0.o% 

This table indicates the impoztance of tin in 

var!ous industries and it ,z~ll be seen taut the consumption of 

tln in tin plate, solder, bearing metals and bronze represents 

73.1% of the total tin used for all purposes, These four 

classes of tln products are obvlously of great importance in 

many Industrial operations and tin for these purposes is 

practically indispensable for military operations in w~llch t~n 

plate containers are necessary for maintaln~ng food s~pply~ 

bearing metals are vital in thc operation of sh~ps, moto~ ~ vehlc[es 

and airplanes4 bronzes are required for mm%y kinds of equlpmen~ 

and for munitions, and solder ~s used fo~ purposes alr~ost too 



xo?S  

C 

numerous to ment~ono 

During ~ecent years the t~n production of the ~'ozLd 

has v~rled from somethlng over 90~000 long tons at the bottom 

of tl~e depression in 19~3 to slightly mo_~e than 2009000 long to~ 

in 1937° Durlng these same years the virgin tln con~tunp~±o~ 

of the United States has varied from about 61,000 long ~on~ A~ 

19S3 to about 86,600 long tons !n 19~V. Those statistJcs sho,~ 

tha~ the United States consumes approximately half of all of [he 

tln ~roduced in the "~orld and the serious economic posltzon o~ 

the Unlted States is due to t~e fact that substantially no b~u ~ 

produced on r.hc North Amer~ca~ continent° A ve~y smsll amount o~ 

tin !s ~ecovered from the gold placer minos of Alaska and a~ 

almost infin~tes~al amount comes from occasional pz'ospects In 

dlfferent places~ but practlcally speaklng~ the Unlted States ~ 

entlrely dependent on other parts of ~he ~. orld for ~ts tin sup~lyo 

Tl~e principal t~n producing d~strAct~ of the ~orld 

in the order of ~he~r importance are - ~.~alaya~ Bollvla~ Dutch 

East Indies, S~am~ China and Nigeria, ~ ith much smaller &u~ cc~o~ 

para~ively unimportant production from Austral~a~ Great Br'~ta~u 

and Burma° ~alaya~ including the Federated and Unfeder~ted ~a~ay 

States, is now producing about 89%, Bolivia about 1~%~ Dutch 

East Indies abou~ ZO%, China about 8%, Siam about 8% and Nigeria 

about 5% of the total production of the ~orld and these ma3or 

producing districts represent about 90% of the total tin 

production. 
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The loc~tion of the bin mines in the~e various 

countries is only part of the economic picture because the 

smeltlag of the tin ore to produce refined tin is done in a 

low very large efficient smelting plants whlcl~ are loca be~ 

in Eagland~ Stralts Settlements, Dutch East Indies~ Holland 

and Belgium and the actual source of the refined tin metal 

is in these oountrles v~ere the tin ore is smelted. Thi~ 

complicates the situation concerning the availability of ~In 

in tlme of war because the securing of a tin supply requires 

opera~ion of the m~nes %n ~he places where they are loca~edo 

the transportation of the tin ore to the great smelting 

districts and the transportatlon of the refined tin me bal to 

localities ~vhere ~t Is consumed. 

There i s  authentic occurrence of t~n m~Jae~als in 

many places in the United States, ~Jidely scattered and 3ocated 

in a number of different states. Considerable publicity hss 

been given to some of these tin occurrences and in a few placBs 

considerable sums of money have been expended in an endeavor bo 

develop tin supplies. .The failure to develop producing tln 

mines In the United States is not due to any lack of pers~eotlve~ 

tecl~nical knowledge or aggressJveness on the part of ~erlcan 

$ndustrlal±sts but ~s solely due to the fact that even afte~ 

many years of most intelligent and continuous search no 

commercial tin deposits have been found° 



/07? 

5 

Nany of the claims concernlng the value of ~ner~can 

tin occur,ences have bcen made through ignorance or to 

promote t1~e sale of prospects or aid in the f]o~ation of 

stock !n connection ~ith properties which have never beew 

developed sufflcaently to warrant any conclusion theft they 

have even the promlse of becoming commercial sources of tln 

supply. 

Because tin mSne~al actually does occur In so~ue placer 

in the Unlted States it may be reasonable ~o find that m&uy 

people who a~e not familiar ~ith mln~ng o~ the tin ~nqu~try~ 

including some legislative and executive officials~ may read~] 2 

accept the idea that all bhat ls necessary is to spend sufflcl~n~ 

money for development to change some of these sligh~ ~in occur= 

fences into important tan produclng mlnes. 

~lthough it is probably obvious, I would llke to comment 

that there are In this country very large industraal operators 

vitally interested !n tln who ~ ould welcome ~J thout regervat~_on 

the development of a domestic tin supply. Nany of these 

operators have spent large sums of money in prospecting, examiuln~ 

and developing all tin prospects an th%s country whic~l ,~ave e~c~ 

the slightest ina~catlon of havang commercial value~ Tbe,e h~s 

been no lack of effort and no lack of financial resources and 

some of these lsrge operators ~ith staffs of the most experienced 

mining englneers and metallurgists have made every possible 
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attempt to find tin in commcrcAal quantities. 

The tin prospects mo~t frequently ment!oned~ such 

as those ~n North Carollna~ South Dakota, Virginia and some 

other states, have been exam~ed many times and p~Jvate 

interests have ~nvestlgated them ~t great expense by 

prospect!ng, dr~lllng and in some cases by exbenslve under- 

ground mlning, often fequlring the ?~rk of large f~eld parbie~ 

of englneers for long perlods of t~me. In our o~ flles ~e 

have englneerlng reports on practically every occurrence of 

t±u in thl~ country and in ~exico, most of ~lch h~ve been 

examined by ou~ own englneers at great expense. 

There has never been and there does not exist 

to-day, ~y point of view on the part of tin ~du~trialists 

~n tnls country wnlch would make them in ~y way favor the 

suppression of any possible domestic tin supply and the 

&nterests of American industrial operators would be greatly 

advanced by the development of domestic sources of tin. 



1 ~,lll not try to d~scuss the problems ~nvolving the 

use of bearlng morals for all kinds of machinery bearings but 

will briefly ment!on some of teem ~ud ~,lll more fully describe 

the use of bcsrlng metals An motor veh&cles m~d airpl~eSo 

Generally speak!ng bearing metals mo~t ~i@ely used 

may be divided into four classes according to com)osltion 

whlch ~e might designate as tin base alloys, lead b~se alioys, 

lead hardened v~th small amounts of other elements and lead- 

copper bronzes. 

Stationery machinery bearings are of many dlffcrent 

kinds and operate under many d~fferent conditions varying from 

high speed and light pressure to low speed and heavy pressure° 

I ~ill only comment that bearing metals of the proper class 

and formula may be selected to meet any bearing requirements 

in this field. 

One of the large uses for bearing metals is In Journal 

bearings of railroad cars and locomotives ~d ~iie railroad 

equipment is of great importance, I ~vlll pass over this part of 

the subject very briefly. For a number of years there has b~eu 

a rather general practzce in railroad bearings An which much 

of the bearlng metal used has been of the lead base type~ The 

metal most generally used has beeu an alloy conta!nlng about 

85% of lead, 10% of antimony o~qd 5% of tin~ 
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During ~he last two or three years a ~oasher definlte change 

has takeA place in railroad bearings ,Th&ch has l~esulted .~n the 

gro~vlng use of such alloys as 8atco ~letal v.nlcn ±s essentlal]y 

lead hardened with small amounts of calcium and ~in and lesser 

but important az~loun~s of o~her elements. Bearing metal of the 

SaUce type has ma~ly advantages in railroad servzce as It has 

not only the desired hardness and antl-frlcc&on character!stlcs 

under normal operatzng conditlous, but also performs particularly 

~ell at elevated te~eratures where bearlng metals of other 

hypes may fail. 

One of the important bearing problems in the a~tomotive 

field is the main crank shaft and othe~ engine bearings for 

passenger automobiles, busses~ trucks a~.d lorries. This is 

high speed service and during recent years with increased 

cylinder oompress~on and greatly increased engine power, 

continuously greater duty for such bearings has beea requzred. For 

many years tin base bearing metals of the Babbitt type ha~e been 

extenszvely used in automobile englne bearings and probably such 

bearing metals are used to a greater extent than any other ~ype 

by most of the automobile engine builders in all parts of the 

world at the present time. 

Several years ago when engine operating condztions were not 

so severe, these standard tin base bearing metals met the requ~re- 

merits fai~_~ly well but in modern automobile engines with very 



much more severe operating condltl~IS~ many fa~lLLces 1~h 

the tin base bearlng metals have been experienced. Such 

metals are not altogether satisfactory particularly when 

the bearings become overheated because of faulty lubrication 

or other abuse to wh!ch they may be subjected° The difficu]tles 

are increased by ~he fact that the tin base be=ring me~sls are 

very expensive and close competitlon in automobile production 

has resulted in the use of exceedingly thin bearing metal llnxngs 

which fail rapidly under adverse condltions~ 

The manufacturers of automobile enoanes are seeklng 

bearing metals ,~z~h deslred hardness~ propes antl-fr~ctlon 

quallties and reasonable performance even ~hcu overheated or 

otherwise abused° A number of new bearing metals are being 

tried and considerable experimental ~ork has been done with 

~ead bronzes~ cadmlum hardened wl~h nickel or cadmlum hardened 

wibh silver and lead hardened ,~th calcium and tin such as 

Satco ~etal~ Bearing metals of the Satco type in particular 

are gro~ng in importance ~n diesel engine use as ~hey have 

certain inherent advantages, especially continued performance 

at abnormally hzgh bearing temperatures, v~ich strongly recommend 

them. 

The sub3ect of bearing metals for alrplane engines has 

probably been given more attentlon and has requ!red more 

scient&fic development then any other bearing metal problem~ 

The development of airplanes and airplane englnes has 

been so rap~d ~th ~ncreasing speed, very gre=tly increased power 
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and much longer fllght range, together ~llth limited load-carryi~g 

capacity, requlr~ng minimum o±i consumptlon~ that bear!rig me~als 

which have been ~atisfactory for a short time have often soon 

proven inadequate and increased service requirements have fo~ced 

the development of newer bearing metals to meet the needs° To- 

day airplane engines may be requlred to operate over very long 

distances between oil changes and general overhaul so that the 

bearing metals must be perfected to the greatest posslble degree. 

Airplm~e engine service differs materially from 

automobile engine operation in that ~epairs usually cannot be 

made as frequently~ minimum lubricating oil consumption is 

exceedingly important an~ partial bearing failure must not 

c~mpletely cripple the eugine so as to cause a disaster whlch not 

only may totally destroy a valuable airplane with loss of llfe, 

but may serlously cripple the air force when full strength is 

badly needed° 

The principal requirements for a~rplane bearing metals 

are toughness~ hardness, compressive strength~ fatigue strength; 

some degree of plasticity to conform to shaft imperfectlons aud 

evenly di~trlbute the load, good casting qualities and resistance 

to corrosion from commercial lubricating ozls. At the present 

tlme there are two prlncipal types of airplane engine bearing 

metals in ~ ide use. Certain special ~zn b~se alloys are most 

generally used in Engl~uad and Europe and some of the lead bronzes 

are extensively used by American azrplane manufacturers, althouzh 

ohe trend in tnls country zs now to~rard the British tln base 

ype of bearing metal. 
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The outstanding tin base bearlng mebal of the Brltish 

and European type is the alloy kno,~ as Hoy~ No. ll~ ~ hich~ in 

its present form is the outcome of more ~han 25 years of research 

and development° This metal contains a very high proportlon of tin 

~th comparatively small amounts of other metals added to give 

hardness, anti-fr~ctlon qualltles~ resistance to corrosion by 

lubricating oils and other desired characteristics~ The I talie~ 

Armada of t~-enty-four Savoia-~archettl seapls~%es, each equippe~ 

with ~wo Isotta-Fraschlni V50 HP engines whlch under the command 

of General Italo Balbo f]ew from Italy ~o America and return in 19~3 

had tne connecting rod and main bearings lined throughout wlth 

Hoyt No. ll bearing metal° This is ~ good illustra~lou of the 

present ~uropean practice. 

Bearing metal of the i~oyt No. iI type is in ~de use &n 

a~my and navy airplanes of England, France, Italy and other 

Europeau countries as indlcatedby tl%e long list of promlneDt 

builders who use bear&ng metal of tn~s type in airplane e~,glnes 

for military servlce. Among the British and European manufacturers 

who use Hoyt No. ll in airplane engines, the follo~ing may be 

mentioned: 

England 

Messrs. Armstrong Siddeley ~otors, L t_d. 
WTiger ~ and 1'Genet" radial englnes 

Bristgl Aeroplane ~omoau_y 
~Pegasus ~ and ~Mercury" engines 

!lessrs. DeHav~lland Aircraft Co., Ltd. 
4-cyi~iader in-line ~Gipsy Hajor1~ and 
6-cyllnder in-llne ,Gipsy VI" englnes 



France 

bless_ s. Gnome et Rhone 
Radial englnes 

Salmson 
Radial engines 

Lorraine Dietrich 
l~-cyllnder In-l~ne ~V~ englnes 

Isotta Fraschini 
l~Lcyilnder ~n-line 'V~ eng!nes 

A!fa Romeo ~ 
~Pegasus~ s~d ~'~/ercury~ radial engines 
made under British license 

Gnome & Rhone licensed ~ad~al englnes 

Walter & QO. 
Radial andin-llne englnos 

Pr_ aaa 
I2-cylinder in-line ~VT engines 

Avi  (Skoda Combine) 
l~-cylinder In-llne ~V ~ engines made ~]der 
II~spano license 

Bat._.~a 
Small sports type engines 

Poland 

Polish International Aircraft Works 
"Pegasus" and "~ercury I' engines made under 
Brztlsh license 

Roumania 

In dustr~ia Aeronaut!ca R_omana 
Radial and i~-llne engines 



In the United ,~tates btuilders of roll, tar2 a~rplane 

engines have diverged somewhat from the Brlt~sh az~d EL~cpean 

practzce and perhaps to some extent have not taken advan'-~a~ ~e 

of bearing metal experience as rapidly as the fovelgn 

manufacturers° For a ntu~ber of years the principal bea~ogs 

in many American airplane engines have been made ~0~ith lead 

bronzes which~ strictly speak~ug~ are not alloys bub are m~_~ 

of lesd and copper co~talning from Z5% to 45% of lead lu ~,l~e 

form of ~articles mntlmately dlspersed through and suspemd~ ~ 
Q 

the copgoro Typlc~l le~d bronze bearings of this kind were ~.ec 

in the fleet of United States Army airplanes k n o v m  as ~hc ~S_, - 

Flying Fortresses~ which recently completed the fligh~ to 

Buenos Aires and returno 

Lead bronze bearings are still used qulte exbensively 

by American m~lit~ry airplane engine builders but there is a 

strongly developing trend toward the use of tin base bearing 

metals of the Hoyt No. ll bype as the more recent changes In eog~e 

design and performance requirements are beginning to demonstrate 

that bearing metal of the Hoyt No. ll type is more satisfactory 

than the lead bronzes. 

The lead bronze bearings ~ave given good service in 

many ways but they have certain ~uherent d~advantages such as 

dlff~culty in remelt~ng and casting the metal, the necessity 

for the use of very hard shafts and larger clearance needed 

between shaft and bearings which results in excessive ]ubricaczu~ 

oil consumption and sometimes causes bad v~bra~zon. The HoV : 
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No. ll tin base bearings on the other hand may be used ~J~ith 

unhardened shafts and they operate wi~h minlmum oil clearanc~ 

which greatly reduces oil consumption and is lmporbant in 

eor~ectzon witi~ the llm-~ted oil ~upply whlch sirplanes are 

able to ca~ryo 



PAINT. 

We all reallze tnat the general subject of palnt is a 

very bro~d one lncludlng paint products of ms~y kinds used for Lhc 

p~otectlon and decoration of an almost unlimited nt~nbcr of strac~u~e~ 

buildings~ vehAcles and a multitude of objects familiar to all of us 

8~id mo~e o~ less important in our %aous~r&al opcr~t~ons an6 in our 

dally lives. The 6eneral facts aoout palats and painting are ava~l~ 

able in reference form ,then requlred and I am not going ~o ta~" time 

to discuss the comolete sub3ect of pa!nt as I tniri~ your particv!er 

intere=t lies primarily in ~he use of paint for the pro bect!on aD@ 

to only a slightly lesser extent for the decofatlon of ~tructures 

and equlpme~t which aro under the su@erv~s!on of the V~ac and Na~ ~ 

De par tment s. 

Probsbly the most impo~tant use of paint in connect!on 

~Ith military operations is on stcel shlps whlch re~}z~esent 

exceedingly large ~nvestments and whlch must permanently be kept 

in perfect condltlon not only to preserve such valuable equipment 

and give xt the fine appearance of whlcn a great nat!on may be proud 

but also to insure that the shlps of the Navy will al~,,ays be ~n 

oerfect condition ~o ti~at they ~ill function wltn the greatest 

efficiency whenever recu~redo 

The fundamental problem ~n the ~oa~nting of steel shlps ~ 

~he permanent protection of the steel against corros~on~ Steel is 

wonderful construction materlal vlti~out ~ n~ch modern navies could 

,ot exist but ~th all ±ts unique and marvelous qualities which 

ender ~t invalaable for the purposes for ~,h~ch ~t ~ s used, steel 
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has one great weakness because the nstu~a! elements ,','ill cc_~rode 

and ~estroy it more rapidly than almost ~ny otl~er 1~a~erlaio Fo ~ 

this reason the painting of steel ships is not only !mport~nt~, but 

is really vital because they csn be preserved in no other ,,~ayo 

The painting of steel ships has received the greatest considerac~L~ 

and t/le most hclentific study through all the years since sv~ee)= ',~s 

first used in ship construction° 
'\ 

The problem of ship painting may briefly be staten~as bclng 

divided Into three rather distinct divisions requiring differenh 

paint materials for the three quite dafferent purposes° The f~r,~ ~ 

and fundamental problem is to select the paint for the priming co< 

which must be applied directly on the steel sugface to furnish the 

greatest possible protection against corrosion and permanently 

preserve the steel° The second requirement is for paint to be appl!eg 

over ~ho prluing coat to ald in the proteotlOm of the steel and also 

to give a fine decoratlve appearance to the finished pa±nbed s~faceo 

The t~ird requ~gement is for m%ti-foullng paint for the outer coating 

belo~ the water l!ne to prevent the adherence of maline gro~th v, hLch 

forms very qu~ckly~ particularly in some aters and which ~hen o~eseg[ 

to any considerable degree greatly retards the speed of a sblo ,~ih_~ 

the result that fuel consumption becomes very excessive and of eveu 

more zmportauce - the efficiency of the ship is greatly reduced 

perhaps even to a Iisastrous extent ~,hen maximum speed may be ~ecu~ ~oeo 

in naval operations vitally important to our national wel~a~eo 
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For vcry m~uy yo~rs the navies and also the merchant 

mar!nes of the ~Torld have relied on red lead paint as preeminently 

the outstandl.~g ~alnt for use next to the steel for pro~ectlon 

agaiL1st corroslon. At the ~resent tine the United Statcs Nay V 

specifies that the ~riming coat on all steel ships shall be pure 

red lcad ~aint or palnt containing a large pco~ort±on of ~-ed Io~ 

,'~ith pure red lead pa~l~t favored vlhere maximum protectlou is 

required° 

There are two generally accepted practices in re%~.~d ~o 

the ~aint to be used over the red lead ~rzmer for the ,~h~te or 

light colored f~n~shin~ coats on ships. One ~oract~ce cons Lscs 

in the use of puze ,~hite lead paint, If a ~hlte color is de~!re~ 

or tinted to a gray~ tan or other color as required. The other 

practice involves the use of white or tlnted paint contaL~i~g 

a large amount of titanium p~gment~ either zn the form of Titan!o~ 

Dioxide or Titanlum-Barlum pigment~ together ~ith some other h~te 

pigments. Titanium Dioxide ~s the white ox~de of titanium and 

Titanium-B~rium pigment is a composite white pigmcnt ~.ith titsnium 

oxide preclpltatod on and coalesced with a blanc flxe (barium su%Dh~ce~ 

case. At the present t~me the United States Navy is using fln!shSn~ 

~oat paint of the titanium pigment type although mauy ships of the 

t~er~cau merchant marine u~e ~hite lead paint fo~ the f~n~sn~ng 

oats. 

Both the red lead ~aint used next to the steel au~ the 

hite or tinted paints used for finishing coats have linseed oil 
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type vehicles° 

Anti-fouling paint to prevent ~hc adherence of mazlne growth 

is essentially paint ,,~h~ch permanently remalns falrly soft a~d 

contains oxide of mercury and oxide of copper .vhlch are tnc toxic 

poison~ requlred to prevent the adherence of barnacles and other 

forms of animal aria vegetable marine llfeo 

The palnt!ng practice used ~n the British Navy is qu!te 

slmilar to the Amerlcan practlce as all Britlsh Navy steel sh~.ps 

rece&ve two coats of red Lead paint next to the steel fo~]o~le~ by 

finishing coats of paint made ~lith a high proport!on of white lead 

~,ith some other ,~hite pigments. The fln%shing coats are ~sed eAthe ~ 

for ~ white finish or ~inted to the British Navy colors !~o~] as 

~,~editerranean~ or ,Battleship Gray~. The super-structures an~ 

Inter!ors of both the United States Na~/ and British Navy ~bIps 

are painted substszlt~ally in accordance ,~,ith the practlce foll o,~ed 

for the exber!ors. 

Unforttu~ately I am not accurately informed concerning the 

exact palnting procedure folle,~ved by the navies of France, Gormsny 

au~ Italy~ but the na~T ships of these countries have been protected 

wltn red lead paint in the pa~t and I think it ~s reasonable ~o 

assume that a slmllar practlce is belng followed at the present t]n e~ 

~lany steel merchant sl~Ips of d~fferent nationalities 

are protected ~:ith paint ~n a very similar ~ay to the painting 

,ract~ce mentioned for the s~±ips of the d~fferent nav_,eso I ~ave 

ecently had a /i.~ect con~unicat~on from la Compagn~e Ge~erale 

ransatlantique (French Line) telling me that the ~Normand~ c ~ has 
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the ent!re hull protected v, lth red lead paint. I mention thls 

fact because the painting of a shap as famous as the ~Normandie~ is 

of cousiderable general anterest. 

Of great importance to any industrial nat-on and to our 

War and Navy Departments perhaps second in importance only to the 

palnting of ships~ as the painting of steel bridges and othef 

important steel structures. 

For very many years - in fact since the construction cf th ~ 

famous Bfoo.~lyn Bridge in 188~ - the City of New York has maintained 

and been responsible for a very large number of steel bridges con- 

necting different sectzons of the Cltyo For a long tame bhe bulld~ng 

and maintenance of these bridges has been the responsibillhy o~ the 

New York City Department of Plant and Structures and for a long pe~°!o4 

of years these bridges have been painted with red lead and ,hite lead 

paints. The present standard pa~ntzng practice of the Depa_~tment of 

Plant and Structures conslsts zn two coats of red lead paint on new 

steel follo~ed by two coats of whate lead paint tinted to the New York 

City standard gray color. The bridges are maintained by the use of 

these same paints and any damage to the old painted surfaces is re- 

~aired by using red lead paint for spot repair next to the steel 

~nd tinted white lead pa!nt for the f~aishing coats. I par~icularly 

~entlon thas pract!ce of the New Yor~ City Department of Plant and 

~ructures because it probably represents the longest cont~_nuous 

xperience in a~y structural steel paantang. 



The Po~t of New York Aubhorlty which !s responsible 

for the maintenance of the steel bridges over the Huuson River 

bet~zeen Ne~ York City and New ~crsey is follov~ing a so~ewhat 

slmilar practice which ~ucludes the use of two coats of red leed 

paint next to the steel follo~Ted by flnlshing coats of ,,h~te lea4 

palnt tinted to a gray color. Aluminum pa~_nt has also been used 

for flnlshing coats on some bridges. The new George V'ash~ng ton 

Bridge was painted wlth two coa~s of ted lead ~aant followed by 

white lead paint t!nted to a gray color and the recently built 

Triboro~agh Bridge was painted w~th two coats of red lead pain~ 

~ith aluminum paAnt for the fl~ish. The Port of Now Yor~ 

Au~horlty is nov golng through ~ hat mlght be considered as la~ge 

scale testing of those two types of finishing coal paint and I 

believe they have not as yet developed a standard practice° 

Two other brldge structures whlch have become fan~ous 

examples of modera bridge building are the new Golden Gate Bridge 

~nd the new San Francisco-Oakland Bay Bridge ~n Californla~ The 

~teel towers on the Golden Gate Brldge were painted with two coats 

,f red lead palnt whlch was follo,~ved by a coat of tinted ~ h~be 

ead paint containlng a small amount of zinc oxide with a finlsh~rg 

oat of Internatzonal Orange paint° The Internat!onal Orange finish 

as used to ms~e the towers outstandingly visible to airplanes ant 

hips which so frequently pass th~s structure across the Golden 

ate. 

The suspenaed structure other than the towegs received 

b_ree coats of red lead palnt followed by a f~n!shlng coat of 

Aternational Orange paznt. 
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The San Franclsco-Oakland Bay Bridge whlch bad an estimate4 

cost of $55,000,000 had the steel work painted ~i~h three coats ol 

red lead paint with a flnlshlng coat of aluminum paint° It was 

originally estimated that the painting work on th~s bridge would 

require llO,O00 gallons of paint. 

Such practice as I have described for the painting of steel 

ships amd steel bridge structures applies equally to all othe~ ~ ~tee3 

structures and equipment whlch must be preserved for extended or 

even short periods of time. 

Another general field of pa~nt!ng is in connectlon with 

wooden buildings and wooden structures of different ~inds. The 

painting of wood surfaces presents a different problem from the 

painting of iron and steel because wooden surfaces do not ru~t 

and corrode through chemical action when ex@osed ~o the weather 

but wood does fail through mechanical weather aotlon whlch causes 

warplng~ crac!~ing and slo~ dlsintegratzon of the wood structure° 

Painting is, therefore, required to preserve wood surfaces 

and of course also to decorate them because, particularly in ~he 

case of residence buildings, decoratzon is quite frequently more 

important than preservatlon as residences are often repainted to 

improve their appearance when they still are sufficiently well pa]ntod 

to preserve the surface. 

There are two general schools of paintlng in connect] ou with 

wooden buildings, one of whzch is the use of pure ~ hlte lead 

paint, either ~Thlte or tinted as desired and the other is tho use of 
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paints contaznlng white lead with other white pigments and these 

paints also are used either white or tinted. 

White lead Is the oldest white pigment and has been used 

in paint for many generations° It ls the only ~hite pigmeut ~h!ch 

alone can be used to make entirely satisfactory paint lot ' oo~ ~u~f ~ ce~ 

Many millions of gallons of white le~d paint are applied every yeac 

on wooden buildings in this country and a well established 2~ocod~re 

has been developed. In general three coats of paint on ne~' • ~oden 

structures and two coats of paint for repalnting are to oe re~o~c" 

although ,~heze the greatest economy is necessary and the most sat~s~ 

factory results may be partly disregarded~ some fs~_rly satisf~ctorv 

work is done with two coats of paint on new buildings and one coa~ 

for repalnting when old paint ls in good conditlon. 

. The o~her school of painting whlch makes use of ~'J~ite lead 

together with other ~%ite pigments in paint for exterior application, 

requires a high proportion of white lead as one of the essential 

pigment ingredients and in modern practice such paints almost 

invariably contain fairly large proportions of tltanium plgment in 

the form of either Titanium Dioxide or Titanlum-B~ium pigmout, fn 

some of those paints lesser proportions of z~nc oxide are also u~odo 

The vehlcles for exterlor paints ~ncluding both pure wh~e 

lead paint and also mSxed pigment paints containlng ~hlte lead ~nd 

other white pzgments are essentially linseed ell with some turpen~z~nc 

and drier° 



These comments refer )rinclpally to exterior palnting ~ud 

of course the palnting problems are innumerable and cover requlre 

ments of all kinds such as interior flat flnishes, inberaor 

enamels, automobile finishes and industrial coatings of many 

kinds° I ,rill no~ attempt to go into the deta~Ss of these varlous 

painting problems or dlscuss the paint products an~ mater~a2s 

that are used as f feel tills rather comprehensive outl!ne of palnl 

and painting I have given you Is what you ~"ould llke to hsve 

presented for your general informatlon. 

R° L. Hallett. 

~ay 6~ 1958. 
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~ ~h~ ~ s t i o n  ~ ~ t i - f o u ~  ~ l n t ~ ,  t ~ t ~  ~f~eiency snd their  
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to=i¢ ~ i ~ .  l~s been ~t~ti~1 in v~y t ~ a ~  d~tsi1~ ~ u l t ~  ~s 

i~ an~i-*~o~llr~ 1~nt ~o~ ~ ! ~ ¢ ~ e  ~ ~ of wa~ee~ in dli~fe~,ent paz.t¢ 
oi ~ ~he ~ e l ~  so that ~o a c~nsi~tl¢ ~t~t the ~ess~o~ oR a~tl- 
f ~ i i ~  l~Ints ~s  ~ ¢ ~  re~. ~ s ¢  t~ 'pi~ paints o~ the United 
~tat¢~ l~ ~¢~1¢ot ~ ¢  ~ ~l~t  Im~ been done ~t~ that oonneOtiO~. 
A~ti-~o~i~g l~tlntS ~ e  ~ n B i s t c n t ~  mthe~ ~ f t  te~mse even the 
m~gt e f f lo i~ t  ~o~ie~ t ~  ~ teen f~n& a~e onl~ p~rtl~ ~oe~full 
by tb~t I ~aea,~ s~e ~letelF m~o¢~1 o~Ir for a e o ~ I n  ~ l o d  of 
t i ~ ,  Z lO~w t h e ~  ~ e  ¢ ~ ¢  ~[a~ ~ in t h e  ~Om S.O I hes lba te  tO t ~  
to s ~  w~h t~o ~ a~sum~t~ o~ actor, tu~ I b~lleve ~he ~hi~s 
of th~ ~ I t e ~  S ta t e s  ~ a i ~  ~aintecl on ~h¢ a ~ e  Of ar~ut ~ 
e~g~t ~ n t h ~  to  ke~o t h ~  in ~ r f ~  ocmtit~on. ~'ha~ps I m a l i t t l e  
t~t ~e~r~ ~a th~ f i g h t s ,  ~ ~  th~ ~r¢ not ~oo~ ~ulte that 
often~ t~t the s ~ i ¢ t c n c F  of ~hsse toxtcS i~ ~tl~ ~ae to the f~t 
~hat the~ ~¢ ~ I i ~ t ~  ~¢~ttie Ir~ ~ea v~te~ m~l theF m~L~ttt£u a 
l~tSonous c~n~tltlon s~ t l~ S ~ . ¢ ¢  s i  ~ the  ~La~ on ~hidh the ~ i n ~  
~owth ~ I I  ~ t  dev~o~p~ ~m~ZIF ~ h ~  ~o~Io ~ o ~ m ~  e f f e c t  
b ~  l e ~ s ~  a ~  ~lea~L~" i~a.~lne ~ t h  ~ e s  be~In to f o ~  ao tha t  

t t ~ t  ~h~n t h ~  ~ into  ~ r ~  t h ~  ~ 7  be ~ t  q ~ l ~ 1 7  and with 

of  ~ n t ~  ~ ¢ h  wi l t  ¢ontlnue to  ~ e ~  ¢~o~ly to the ~ 1  of the 
~'~tp th~at the ~ e ~ t ~  ~,e:~ta~t ~e~re~ ~ a ~ath~ n~oel~ t~lan~l 
l~rotlem t~t I th~ bei~ b~41e~ to~F ~a~F weil. 

~ t ~  ~ r e  a~ou~ th~ pat~tlr~ ~ c t ~ c e  of t~e ~e~oan ~ be- 

Co!o~¢I J o r ~  ~ ~vul~ llb to c~mmt ~t I t ~  tee~ a llttl¢ 
b~t m W ~ i ~  s v ~  a ~e~io~ o~ Fea~ br the £~tct that the ~ n i t ~  

every d~all of the palnti~ p~t~ee in the Nav~ fo~ ev~ ~'Z~sse. 
au~ ~t is almost % ~  1 ~ S ~ i ~ l l t y  to ge~ a ~  i~mti~n fr~n srr~ 

tOl~ m~ st that tlm~ i t  ~ Iml~o~i~l¢ ts ~Iv~ ~s ~ r ~ h b ~  

~ X wr~te one Of ~ ~0o~ f~len~ ~n an~ a~e~ him ~h~tt ho 
~u~d te]L~ ~e, ~ ~ e  me tb~ t n ~ o ~ t t o n  ~h~oh I h~ve ~Iven 
to~, ~ni~ i~ o~ course not d~a~!e~t ~ o ~  (~Ic~ I ~as not ev~ 
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that t s  ~o, ~ t ~  fae~ of %h~ ~mo~L .~Ion of ~Ite~ fn  



, / / / 3  ~ 

~!em~ that a~e ~ ~ y  er~ $~I~F ~ ~h~ ~el. N~t, all ef the 

~I~ ~i~e ~e co~. of ~ ~e all Amerlc~n ~en~e~ f o r  ~II F,~'~ses, 

~e~r4 ~o ~d~[ze a a ~  F~u h~e ~ Increase ~he ~ t  ~le~ ~h~ 
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~ .  One, p ~ ~  ~ ~  ~ ~ ~  ~ ~f  1 ~  ~ l~ 

~ t  ~ ~ m  ~ ~  ~ ~ e  ~ A~ I ~  I ~ .  
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