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LEAD INDUSTRIES ASSOCIATION

430 LEXINGTON AVEINUE
NEW YORK 17, M. Y.

dpril 13, 1955
SUBJECT: KATEUIALS THE RAILRQADS

30X -« TdE STQUY OF LEAD
An

To Mombers of tha Lead Industries Associations
Attached please find a cojy of Part 2 of tho article "Katerials the

Pailroad Buy = The Story of . «d,® rcprinted from the Pebruary, 1955 4ssus of

¢
YRailway Purchascs and Stores,®

Part 1 of the article was sent to mumbers on Jamuary 26, 1955,

If you would like additional copies of oithor of these articles we

shall be gled to supply them upon roqiest, as long es our supply lasts,

Very truly yours,

U 22 Do

Secretary.
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Materials the Railroads Buy
' Part 2
Reprinted from
RAILWAY PURCHASES AND STORES

February, 1855
Distributed by

LEAD INDUSTRIES ASSOCIATION F

420 Lexington Avenue Y

New York 17, N.Y. 4
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Stondard A. A. R. solid type lead-bose Learings moke pouible the vast interchonge of freight cacs in clossification yords
o3 shown bere

Materials the Railroads Buy

No. 18 of a Series

‘ The Story of Llead—Part Il

ROBERT L. ZIEGFELD AND DAVID M. BORCINA

SA RETARY AVD AISTANT TO WA NTARY, REWEL TINTLY, LEIAD INJUVTRIZE ASWN 14 TION

As well as being the principal fead producing coun-

try of the world, the United States, as can casily be
imagined, is the Lirgest consumet of this mmt versatike
metal.
Industrial comsumption of lead in the United States
has averugedd roughly 1100000 ¢ons a year since 1948
with about a third of this comsumption attributable
te ity use in kead-acid storage hatterics. The second
largest consumer for the last three yrears has been the
production of Wtraetind fluid, a uss that has grown
from pathing in 1923 to more than 160000 tons in
1934. The cabke indudry, in third place, casily outdis-
tances the many other uws as indicated in the table
of United States comsumplion shown on page 68

As old us kead is. the table graphically portrays the
fact that the bulk of the kad comumed today s
in uses developed in the twenticth century,

Uses of Lead

Some of the inportant developments and uses of
recent years, nat indicatend in the comumption table,
inchude lead soaps for greaves, Jesd in steel foe better
machincability, leaded fnts for porcelainizing alumd-
num, dead mokds and kead compound stabilizens for
plastics and of course its use as a shickling material
in atomic energy fnstallations and shipping containens
for radicsctive material

The use of kead in bearings has Leen fairdy consist.
ent in recent years requiring in the neighborhood of
30,000 tons of k-ad a year.

It is a strange paradox that kead, one of the heaviest
of the common metals, plays such an important role
in lightening the tawk of transporting our goods and
ourclves.  Leud's anti-frictional properties are being
utilized to some degree in practically cvery modern
made of transportation in which safe, cfickent and
eomoumical operations depend on a bearing surface.

Lead hardencd and strengthened with small amounts
of tin, antimony and arsenic, or evvn smaller percent.
ages of the alkaline earth medtals, s a standard sutl-
friction material for tmany types of bearings, and one
of the major consumens of kad for this purpose is our
vast mailroud systen. Many yean ago CE Assuciation
of American Railroads stundandized on lead-base bear
ings for freight cars uwd in interchange.  like the
cars themselves, thewe railmad bearings must be com-
pletely inteschangeable,  They must provide depend-
able =l weather performance with simple maintenance
and mdulimura starxlby inventories.

Lendhuse bearing metals oficr high resistance to
compression yit are xlt enough to prevent wear of the
more ¢ ntly and hard ta eeplace axle.  They possess
the plasticity necewary to abnorh forvign  particls
which normally would score the shaft.  Should the
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arke joanial itself bevone hudly scond, the kead bear-
ing intallation perouts it to be turid down as much
as 1 2 inch bndow the odginal disimncter and reused.

The caswe with which kad-baswe bearing metals con-
form and adjust astomatically to slight irregularitios in
the snachining and alicinwnt of the shaft and the
fact that the~e be-arings perinit 2 10 per cent tolerance
in the diannter of thee car puirals to which they are
applied, simplifies maintenance and  nubes possible
rapid repain and replaceent at raiteaad repair yards.

Not only frdght wmd pussensr can nede use of
bead's anti-frictional properties for bearing purposes
but dicse] bcompatives, chtric bavautives and mul-
tiple unit can are alw oxpupped with bead-base bear-
ings In the form of traction awtor support beariogs,

Of particular imterest to comtaomciom operators s
the fact that these wohid beanngs have hich wrap

A typrcol machine for making sand molds ide which the
browu casting for the car bearing back is powred

A red leod primer protects

the steel surfoces of this

railtood barge reedy for

launching of the Bethle- ’

hoem Steel Compeny’s
yords

value and after serving a bong and useful life, can be
reclaimed,

Tetraethyl
Tetracthn | lead, the second lamgest consumer of lead,

Lead Comumption in the U nited Staten (a)

{2 Short Teew)
Fatirmatod

£&2 1938 1954
White lead 22 9no 15 M0 20,000
Red bead and litharge (h) 76,700 5% 600 78,000
Starage Latteries 331.000 67 800 330,000
Cahle 142.n00 148.600 123.00n
Building 34,100 39,100 $2.000
Tetracthyl 148700 162 400 168,000
Amavanition . 38 200 4%.100 3,000
Fod 2,100 4.400 4.000
Berariag metal 8,500 J*.000 27,000
Solder 700 ™00 X
Typemetal 27,400 24.700 27,000
Calling 43200 44200 0 0o
het vy 112,900 18200 108.000
Total T THIO® TIo0m

(4! Bawd om US. Burraw of Mincs statistics.
M Eudusve of oudes for storage betterien.

5 u heavy colorkss liquid cottaining approximately
M0 per ovut Jead. It is the active component in the
anti koo counpound and adiled to gasoline in minute
quantities, 0.3 to 4 cc. per gallon provides a substan-
tial improvement in the anti-knock value or octane
rating of the gasoline,

The basic ingredients of wtracthyl lead are pig lead,
wlt, lndrogen, akvhol and refinery gases. The pig
kead i imetted and mived with sodiuny under & blan
of vdevgen to form a beadsodium alloy. 1t is then
wlihifiet wind gronend and reacted with ethyl chloride
to foem tetracthyl dead.  This is steam distilled and
otherwive purtfid and then blended with ethylene di-
whdatide, ety kene dibromide and dyes to form the anti-
kiexch componnd.

The Storage Battery
The kad-ucid sturage battery, & most eficlent and
economical source of clectical encrgy, wis developed
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leod-acid storoge bel-

‘teriet supply @ constont
source of power for posr-
senger cor lighting end
T i it

by Caston Planté in 1859, after a scrics of experiments
that proved battery electrudes or platis made frum two
‘different forms of kad were superior to electdes made
with other metaks.

Today's batterics are constructed enentially the same

PRIMER

(Podersl Booribrosion, TTP-34a, Trae (2
For Stee] Completely Free of
Mill Scale and Rust (Fast Dry)

This bs a heavy duty, full red dead priswer ktembed for use oa
sandlisted structurrs and factory [abricated evquipoent such 2
riroed. cary, window sash, signal equipment. ctc.

Compneitim Prv Cord Pownds Callons
Pigricni: Red Lead (Fed,
Sgee, TT-R-191s,
Type 1. Clan O %7 12730 1720
Aluminum Strarste 03 a3 o
T
Vehicle: Allyd Resia Soletion (Fed.
Spec. TT-R-206, Type 111 . 840 5230 6750
Aromatic Prtruleum Spirtta 143 900 37
Cohalt Napthenste Drier
8% Co) o3 19 o020
Antionsdasts and Wetting
Agrats . 12 .

mmm

Pigmest = 8738, Vehicde = 277 Wr/Cld = 19 PV = 38
m:ﬁw-mnm.mt-m-
4

as that developed by Planté and consist of grids cast
from a Jead alloy containing small ts of antimony
and ‘or silver or other metallic constituents. A paste
made of ovides and fincly divided mctallic kead &
then applied to the intentices of the grid and with
different mixtures, the negative and positive plates are
formed. The ocl! is then assembled, using vanyving
numbers of plates, and sulphuric acid added.  The
plates are then activated by passing an electrical cur.
rent through them to convert the poutive plate into
lcad peroside and the negative plate into ﬁnrr divided
sponge lead.

In use, the battery plates on discharge react with

the sulphuric acid clxctrolyte comverting them to kead
sulphate. Charging the battery s just the reverse. The
ead sulphate is converted to bead perovide and sponge
kead and the sulphuric acid is regemerated, increasing
the concentration of tin: cheetrolyte.  This cycle i con-
tinvously taking place when the battery is connected
to a pencrator such as is found in every antomobile and
on railroad cars.

The voltage of rach ocll remains constant, appeoxd-
mately 2 wilts and the addition of plates o a oell
only increasus its capacity of life evpeetancy.  The or-
dinury 3 ol 6 volt autommbike butte 1y contains roughly
60 to 0 per cent beald or alwat 20 pounds.  The

Iead contained s oplit roughly half and half hetween
metallic kead and kead ovide.
Lead covered cable iv a pesduct of etrusion. Mol

The composdron of the brass bock of o freight cor bearing

s horo being tedded for the proper proportions of copper,

leod, tin ond 2irc. Semidor te.'i are conducted fer the
kining metol for lead, tin ond entimony

L
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The deel work of the famous Hall Gole roitrood bridge is protected ogoinst corrotion by © red leod bose primer peint,
oncther form of leod vied extensively by the rodroads

ten kead is placed in the chumber of a hydraulic press
and allowed to solidify under pressure.  Within the
chumber is a hollow mandre] through which the cuble
core paswes. When pressure is applied the Jead &
extruded through a die controlling the outside circum-
ference currying the cable core along with ft. A pres.
surc of somcwhere around 55,000 Th. per sq. in. &
required.

Lead ss a Point Pigment

Lead in an entirely dificrent fonn, as a paint pic-
ment, also finds extensive use on railroads.  Many rail-
roads proteet and presenve their signal towens, bridges
and other richtof-way structurcs from corrosion by
painting them with red bead primers.

Developments in this fcld include better and more
cconomical paint systems, from slow<drying fornulu-
tions to primen that are dry for hamdling in one hour
and ready for recoating in about four hours.  This par.
ticular formula may be found on page 68.

- Many railroads are involved in the construction wixd
maintctame of freight-carrying barges and of particu.
Lar interest to them are the various paint formulatiom
that have bern developed for this type of service,  In-
asmuch as the sendoe nequirements are so stringent,
no one particular formula can be recommended without
detailed knowledge of the varfous conditions that may
be encountendd. However, the gencral compasition of

the following primer may be of interest:

Marine Red Leod Prioner

Per Cent
Pigmest: Red Leed Xy
Zinc Oxide 80
Silicete and Sulphste 0
T&D
Vehicke: Phenolic Varnidy 160
Linsred ON Mo
Thinacrs and Dries 4.0
™0

Pigucat = 797, Vehice = 21%. WL/Cal. = 221 B

Bosides railway stnuctures, much rolling stock &
primed with nd bead hase paints and research in this
particular type- of application has nat been overkookhed.
Two lowcast primers have been developed that are
dry for handline in four to six hours and ready for
reenating in about 18 houn.  Despite their low cost,
Sold tests have indicated that these particular formula-
tions have an unmsaally high degree of desirable char-
acteristics for their particular use,

Allof these recomnmended primet formulations are the
rewult of extemsive fickd testing and rescarch by the
Red Lead Technical Commiitter of the Lead Tndustries
Asvsociation and are included in that committee’s Tech-
nicul latter No. 8—Primens for Railroad Structures and
Rolling Stack published b the Lead Industries Aswo-
ciation, 420 Leaington Ave, New York 17, N. Y,

White lead, ancther highly regarded paint pigment
is the base for a nuinber of hich quality multi-pigment
puitits used for beautifying and prtecting wooden and
other structures maintained by the raflroads.

The authars are indebted to R. G, Altizer, Magnus
Mdctal Corparation, for assistance in the preparation of
this article.




