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Chosen to lighten the siruc
tural loud while prorviding
wasteful  colortng.  porrelain
cnameled  aluminum  will
grace the exterior of  the
United Fuel Gus Co. hwilding
now under construction in
Charleston. ¥'. Va. The paneis
seen in the architect's Jdruu
ing are 1o be iight blue while
the columns will be  altes
nately, light blue and beige.
The enamel couting in s
new product contains o high
percentuge of lead.

QFFLCE OF DOUCLAS Oln

Colorful Porcelain Enameled Aluminum

N Charleston, W. Va. the United

Fuel Gas Co. is erecting an 11-story
office building whose exterior will be
beautified by light blue panels and
columns of both beige and blue, At
Penn Station in New York train an-
nouncement signs. lettered in bright
vellow on a red background. are al-
most floated into place because of
their lightness. And New York City
subway riders are soon to be treated
to tasteful interior decoration. part of
it accomplished by a material they
have never seen. in 200 cars recently
delivered to the city’s Transit Au-
thority.

Porcelain enameled aluminum is
the material common to each of these
applications, although the word un-
common is more appropriately as-
sociated with the new material. Ar-
chitects, designers and decorators
have found in porcelain enameled
aluminum a strong, light, colorful,
highly workable, corrosion resistant
material that sparks their imagina-
tions. They are working industriously
to exploit its possibilities.

Essentially, porcelain enameled
aluminum is the wedding of glass and
aluminum. for the vitreous enamel
coating is a true glass. To the light-
uess, strength, and easy working of

Made Possible With Lead

aluminum are added the hardness.
color amenability and chemical in-
ertness of glass. Oddlv enough. the
adaptation of the lightest common
metal which porcelain enameled alu-
minum represents is made possible
by the heaviest of the common metals.
lead. Lead’s place in the enamel coat-
ing for aluminum will be explained
later.

The enamel coating adds consid-
erable rigidity o the aluminum
sheets. A coating, for instance. of
only 3 mils on an 0.051 in. thick
aluminum sheet increases flexural
strength and resistance to surface
denting by more than 60 percent.
Porcelain enameled aluminum may
be finished in matte or gloss and in
multicolor effects, It is resistant 10
spalling or flaking off. If chipped or
cracked the damaged area will not
enlarge and. since the underiving
aluminum does not corrode. repair is
necessary only where damage is ex-
treme, perhaps the complete deforma-
tion of a panel or component section.

For many applications the outstand-
ing characteristic of porcelain. enam-
eled aluminum is its workability.
Sheets of the material can be sheared.
sawed. drilled or punched with little
or no exposure of the metal and no

—_2

progressive spalling of the enamel.
Thus standard size sheets can be cut
to size on the job with the elimination
of costly prefabrication.

A big market for porcelain enam-
eled aluminum is in the booming
curtain wall field. Panels of porcelain
enameled aluminum mav be a fAftieth
or even less than the weight of con-
ventional wall =0 thal laree saving:
accrue from lighter structural fram-
ing because of reduced dead loadine.
As in all curtain wall construction the
thinness of the panels produce
greater floor area for given ground
space. Panels are easv to ship and
are erected easilv in rapid. drv con
struction  with  comparatively  few
joints so that completion of a buildine
is speeded. Once the panels are in-
stalled. rainfall becomes an ficient
maintenance man for the class sur-
face. Allied to and. in fact. preced-
ing. the use for curtain walls is the
use of porcelain enameled aluminum
for colorful facading of stores and
buildings.

The Navy, looking for even more
particular characteristics than those
already mentioned. was one of the
eariier users of porcelain enameied
aluminum. Originally they tried out
the material in several destrovers as
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partitions in wet spaces such as heads
and shower rooms. The success of the
experiment was such that 80.000 sq.
ft. of partitions made from porceiain
enameled aluminum have been in-
stalled on the carrier USS Saratoga
and the USS Forrestal is also being
fitted out with the material. after her
launching several months ago. Light-
ness. ease of working and no main-
tenance were important considera-
tions. of course. but so was the supe-
rior resistance to fire hazard and the
friability of the vitreous coating. On
one hand paint is eliminated. on the
other the enameied aluminum has a
higher melting point than the un-
coated stock, whose low melting point
has been an objection to such use of
aluminum by the Navy. Concerning
friability, under severe impact or
bending the coating breaks up into
powder or small bits, avoiding
schrapnel-like large pieces, The Navy
is also sponsoring experiments in
color harmony as an effective morale
booster. particularly in submarines.
Porceiain enameled aluminum figures
prominently in this investigation.
The variety of uses to which por-
celain enameied aluminum has been
put may be further indicated by its
use for traffic signs. colored storm
sash and architectural tile. The bright
red strips that signify to the motorist
a Texaco service station are in many
instances of enameled aluminum.
Airport runway markers of the mate-
rial have recently been approved by
the Civil Aeronautics Authority. And

The three bright red strips that tell the motorist he
has come to a Texaco service station are often of

Quick erection because nf
casy handling is another
advantage o f porcelain
enameled aiuminum like
the pastel hued facing on
this building. The surface
is maintained by rainfall
because the vitreous enam.
el coating is a true giass

KAWNEER CO.

just about to come onto the scene are
products made from aluminum cast-
ings that have been porcelain enam-
eled—for instance, a line of cast alu-
minum cooking utensils whose out-
sides are pastel shaded with porcelain
enamel.

Lead. in the form of oxides and
silicate. has long been used in the
ceramic field. It imparts brilliance
and clarity to glassware. it provides
color in dinnerware and in the ce-
ramic labels on many bottles. and it is
a component of the enamel on power
resistors. In the enamel for aluminum
lead is prominent because of the low
temperature requirement in working
with aluminum. Enamel coatings are
made from the product of pouring
molten glass compounds into water.
the glass shattering into fine particles

porcelain enamefed aiuminum.

THE TEXAS CO.

MARFAX LUBRICATION

MONARCH ALUMINUM MFG. CO.

which are called frit. The frit {or the
enameling of aluminum contains 30
to 50 percent lead. It fuses at a little
above 950 deg. F. while the melting
point of aluminum is 935 to 1215
deg. F.

A typical porcelain enameling of
aluminum operation might be sum-
marized so: The frit is ground in a
ball miil in a water suspension. Mean-
while. the aluminum stock is pre-
treated. prefired and cooled. The
suspension is then applied in a thin.
smooth ground coat. which is gener-
allv unpigmented. by dipping, slush-
ing or spraving. The stock is dried at
low temperature and fired. Finally.
after the ground coated stock is cooled
to room temperature the cover coat
tsometimes more than one) is applied
by spraving and is fired.

Aluminum castings which have been porcelain
enameled are the objects of this young lady's

scrutiny.
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Cold Setting Lead Cement
In Mobile Radiation Shield

Not a man jram Mars. but a worker at

the Argonne Nativnal Laboratory who

can safely approach the cyclotron target

area {n this mobile lead shield equipped
with manipulators.

L

A UNIQUE radiation shieiding
device makes use of lead in
novel form in addition to more con-
ventional employment of the metal.
In order to enable personnel to trans-
fer radioactive materials without the
use of a cave and to approach the
cvelotron target area while the mag-
net is on. the Argonne National Lab-
oratory at Lemont. lll. has developed
a mobile lead =hield. The device.
basicallv. is a {-in. thick lead shield
with a nonmagnetic stainless-steel
skin. Large enongh to hold two ob-
servers or one operator. it is mounted
on a battery-powered chassis and is
equipped with a window of heavily-

leaded glass for viewing. and ball-
joint manipulators for remote hand-
ling. It was in the construction of the
ball and socket joint that a problem
arase as to how to construct a joint
from a high density material. such as
lead. which would function properly
and at the same time prevent entrv of
harmful radiation. Cast metallic lead
would not work nor would anv other
material having high enough density.

The problem was solved through
the development of a cold-setting lead

cement mixture which could bhe
poured into simple wooden forms
around the bails themselves, The

mixture is poured cold and setx to

The construction of a radia.
tion-shielded. ball-joint socket
fur  the  Adrgonne  National
Lalwratory mobile shield pre-
sented u problem, 1t was
soived. ar low cost. by the
derelopment of a cold-setting
fead cement that could he
poured into eusilyv constructed
uooden forms around the bail
itself,

cement-like consistency with a density
of from 515 to 525 lb. per cu. f1
1Cast lead has a densitv of 707 lb.
per cu. ft.7 Composition of the mix-
ture is as follows:

Lead s<hot. 3716 in. diameter

maximum. ballast vpe
Lead powder. 100 mesh .. ..
Cement. expanding (vpe ...
Water

wi
wi.
wi
wi.

Aerosol i for better wettingt . Trace
The water and cement are frst
mixed to a slurrv. after whieh the

lead powder is added while <tirring
continuouslv.  The lead <hot 15 then
worked in 1o form a uniform disper-
sion. The mix sets slowh permitting
-mall batches 1o he
poured. The forms can be constructed

conyenienti

of wood. fiber. metal or plastic coated
Form< are ge-
from 16 10 21

with parting grease.
moved
pouring.

hours after

Rotating parts ca=t into plare are
grease coated and rotated free within
§ to 12 hours after pouring. The hall-
or rotating parts should not be oied
as this will cause them to hind. If the
rotating parts are not moving ireciy.
the grease should be removed and
creamy slurry of water and “Time-
saver lLapping Compound™ Time-
saver Products Co.. e
the vellow label tvpe for -ofl metals.
is applied to the moving parts. After

Chicago.
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working the parts. the excess is wiped
off and these parts wiil work freely
without oil.

The compression strength of the
mixture after setting for 30 davs
ranges from 2200 to 2500 psi.
Shielding properties are approxi-
mately 11/ times as effective as steel
for gamma rav energy up to 1.33
Mev.,

The ease and speed with which the
material can be cast in forms has
suggested other applications where
special shapes are required for radia-

The cold-settine.
lead cement

high-densin
dereloped ar :he
Argonne  Nationai Laborator
suggests other applications tor
eastiy-made shielding in speciui
shapes like this laboratorv dask
shield made irom paper forms.

tion shielding. such as the laboratorv
flask shield which is illustrated. The
new cement joins lead in its more
customary forms of sheet. brick and
in glass as a means of effective. iow-
cost. radiation protection.

Baptistry Made Waterproof With Lead Lining

N installation seen less usually
than the more common applica-
tions of lead for waterproofing was
the recent lining with lead of the bap-
tistry of the First Baptist Church in
Tulsa. Okla. For baptism by immer-
sion, the baptistry was an enlarge-
ment of a previous smaller one. which
was lined with another material.
With entrance and exit passages
the baptistry measures 34 ft. in
length. At its central portion it is a
7 ft. 6 in. square. 4 ft. deep. Lining
the entire baptistry required 2100 Ib.
of 4-lb. lead. The necessary joints

were soldered for a complete seal and
the lead was attached to the vertical
walls by o called bulls” eves ({a brass
screw and washer holds the lead to the
surface. a wiped disc of solder covers
the fastening device for waterproof-
ing}.

Wherever the lead was in contact
with new concrete work made neces-
sary by the enlargement. it was
coated with asphaltum. This is neces-
sary. only for the curing period. to
protect the lead from corrosion by
the free lime present in the uncured
concrete at that time. Once the con-

crete has cured the danger of corro-
sion no longer exists.

The lead lining provides an im-
pervious membrane for the baptistrv
to protect permanently against leak-
age and moisture. It performs a func-
tion the same, for all practical pur-
poses, as do lead safe pans under
showers. soda fountains. food process
rooms and wherever damage might
result as a result of water seepage.
The First Baptist Church hopes. in
fact. some dayv to add tiling to their
baptistry in which case the lead would
become a true safe pan.

K aterproofing with the impervious membrane of a lead lining is common practice. A1 lest. below.

is the working drawing used by Watt Plumbing, Air Conditioning and Electric in installing

a lead lining fjor the baptistry of the First Baptist Church in Tulsa. Okla. The job required 1300 [b.

of 4lb. sheet lead. At right is a 1iew of the actual work at completion. Note the wiped solder
“bulls" eves™ to provide a continuous lead surjace.
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SL'LPHURIC acid is an invaluable
commodity in practicallv all indus-
tries. but often it poses problems. It
is. for instance. not onlv highly cor-
rosive to practically all materials.
with the notable exception of lead. but
in even small amounts it can become
a serious nuisance as an air or stream
pollutant.

One specialized form of sulphuric
acid production. the recovery of waste
sulphur dioxide gas from sulphuric
acid plants and its conversion to acid,
has become an increasingly important
field—largely because of the growing
emphasis on air pollution prevention.
In this development the Olin Mathie-
son Chemical Corp. has recently an-
nounced the perfection of a two-stage
exit gas scrubbing process which has
permitted increases as high as 20 per-
cent in sulpburic acid plant operating
rate. The process was developed orig-
inallv by the Consolidated Mining
and Smelting Co. of Canada. Ltd..

Towering into the air is the scrubber
tower of the Olin Mathieson Chemica!
Corp.'s SOa recovery piant ar Pasadena.
Tex. The scrubber sump and the strip.
per adjoining the tower are lead lined.

Inert gas to
atmosphere

Ammonium sulphate
to storage
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e
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Air and suiphur dioxide

and is known as the Cominco S
Recovery Process.

Even at the most efficient rates of
operation. contact sulfuric acid plants
normally sustain some economic loss
in the sulphur which is discharged into
the air as exit gases in the form of -
sulphur dioxide and sulphur trioxide.

The two-stage scrubber returns this
sulphur to the production unit. Thus.

not only are economic losses avoided

but in areas where discharge of sul-
phur dioxide from the stacks could _IJ
create an air pollution problem the
process provides effective abatement
while at the same time disposing of
the recovered sulphur in such a man-
ner as to avoid the equally unweicome
nuisance of water pollution.

The first system utilizing the pro-
cess in the United States was put into
operation more than a year ago by
Olin Mathieson at its Pasadena. Texas
plant. There the two-stage scrubber
using ammonium sulphite-bisuiphite
scrubbing solution returns sulphur
dioxide to the production unit and
converts part of the acidic values in
the exit gases to ammonium sulphate.

‘The unit relies for corrosion pro-
tection of the steel and concrete con.

Olin Mathieson's (wotee
cxit gas scrubbing process,
for the recovery of sulphur
divxide und  conversion o
actd has increased suwiphurie
actd plunt operuting rute ns
high as 20 percent. whiie
aroiding air or strean pol-
lution.  Indicated in  (he
schematic Jiagram ar left
are the lead {ining o1 the
stripper and  the fead onid
brick lining of the scrubber
wump. The lead [« utilized
hecause of its eficient pro.
tection against the corrosion
of sulphuric ucid 1n ail con-

Atmospheric air centrations up (o 96 percent.

Water feed o iniet ot acid plant
arying tower
Anhydrous
ammoma Suiphuric
acid
Exit gas from Stripper
acid plant (Lead lined)
absort. tower
10 biower
Anhydrous
ammonia
| i _]_‘—_L
| [——
( Scrutber
i Lead ang 1‘
¢ drck hined) ety
Q - PSRN i
NN ENANANENENIN S N N N N N N NN NN
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struction sections on lead and lead
and brick linings. The scrubber sump
is lined with 12-1b. chemical lead and
covered with acid resistant brick. The
stripper is a steel vessel lined with
10-1b. chemical lead. In both cases
the lead is strapped to the vessel: in
the scrubber sump directly to the con-
crete; in the stripper to the steel. The

steel straps used are. in the customary
fashion. covered with strips of lead
burned to the lining to present a con-
tinuous lead surface. The recovery
svstem has been in operation since
August. 1953. Inspection after one
vear's service found the lead to be in
excellent condition.

How lead is effectively and effici-

ently being used to handle and control
sulphuric acid in all concentrations up
to 96 percent has been covered in
many previous issues of LEAD as well
as in Lead Chemical Construction
Bulletins. available from the Lead In-
dustries Association, which deal spe-
cifically with the characteristics of
lead in use with sulphuric acid.

Red Lead Protects Twin-Lift Bridge

OME 14.000 tons of steel are go-

ing into the New York Central
Railroad's new $18.000.000 twin-lift
bridge which spans the Harlem River
in New York City. In keeping with
the railroad’s established practice. a
red lead primer was called upon to
do the job of first line protection of
the steel against the ravages of cor-
rosion.

The new vertical lift structure —
actually two almost identical bridges
side by side. each carrving two
tracks—is being constructed immedi-
ateiv to the west of, and then will re-
place. the present swing bridge be-
tween Manhattan and the Bronx. The
first of the spans is alreadv in opera-
tion. When the bridge is completed
in 1956 it will carry all of the heavy
train movements to and from Grand
Central Terminal.

The new structure will be the fith
— and finest — of its line. Wooden
bridges were erected originally, in
1841 (actually, a conversion of a
highway bridge built in 1790) and in
1856. and the third structure. a
double-track iron span. in 1871. The
present steel Uridge. constructed in
18697. has been modernized many

Soon to replace aitogether the older hridge at right is the New York Central

Ratlroad’s twin-span lift bridge over the Harlem River in New York City. Like

its predecessor, the new bridge depends upon red lead for first line protection
against corrosion.

times to care for the increasing size
and weight of trains. The new bridge.
built for the future. will be able to
carry the heaviest {oreseeable trains.
and construction is being coordinated

VOLUME 2 OF STEEL STRUCTURES
PAINTING MANUAL AVAILABLE

Now made possible by the publication of Volume 2 of the Steel Struc-
tures Painting Manual is the; specification of the painting of a steel
structure in the same easy, precise method as the steel itself is specified—
by refcrence to a specification number. Entitled *“*Systems and Speci-
fications” the new volume contains specific recommendations for paint.
ing a wide variety of steel structures and surfaces in diversified eXposures.
The recommendations cover surface preparation, pretreatment. paint
application, paints and paint systems. Very prominent in the recommen.
dations are red lead primers, -

Copies of the 292.page “Systems and Specifications” may be had
at 86.00 each, postpaid. from the Steel Structures Painting Council, 4300
Fifth Ave.. Pittsburgh 13, Pa.

Also available in separate volumes are the 20 SSPC Paint Specifications
and the 9 SSPC Paint System Specifications at a price of $1.50 for each
booklet.

with various highway improvements
in that immediate area. Raised, the
new span will clear masts up to 135
ft. high. and will leave an open chan-
nel 225 ft. wide. compared with two
present 100-foot channels. Overall.
including approaches, the bridge will
be 1.780 {1. long.

The primer used on the Harlem
River bridge was:applied over a sur-
face which had been prepared by wire
brushing. It was formulated in ac-
cordance with New York Central
Specification No. B-3 as follows:

180 1b. red lead

4 gal. raw linseed oil
-1 qt. turpentine

1 qt Japan drier
Wt./Gal. 229 1b. = 2%,
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The (ollowing ariieles and ceprints conrain infoemautian. drawings and specifications
architeets, engineers and others interested. They are available, free of charge, except where otherwise Indicated. upon request 1o the
LEAD INDUSTRIES ASSOCIATION. 420 LEXINGTON AVENUE, NEW YORK 17, N. Y.

MATERIALS OF CHEMICAL CONSTRUCTION
ANNUAL REVIER S — LEAD AND LEAD
ALLOY>

I'p-to-iste reporis on new deveiopments in the uses
of iesd and ilead silovs in chemrcai construction
inciuding research progress.  engineering applica.
nons. ami technological advancements. With bib-
liographv. 1954 and 1733 reviews {editions are nos

cumulative) avaidahie.  Reoninted from “!ndustrial
and  Enzineering Chemistry.”” October, Y34 and
Uctober, 1953.

LEAD REFERENCE SHEET (Parts 1 & 2)

A\ short ouddine of the types. grades. and chemicai
and phvsicai properties of iead in chemical con.
strurtion. with a summary of the corrosion char-
acteristics of lead in use with a large number of
common chemicats and soiutions used in various
industries.  Reprinted {rom “Chemical Engincering
Progress.”” January and February, 1933

LEAD AND LEAD ALLOYS
The corrosion resistance of lead and its alloys as
materials of coastruction in the chemical process
industrice is shown for more than 188 industrial
chemicats. citing the effects of concentration and
temperature. Reprinted irom “Chemical Engineer-
ing.”" February. 1953,

MATERIALS OF CONSTRUCTION — LEAD
A brief survey of the uses of lead in chemical
construction reprinted from the materials review
published io “Chemical Engineering,”” Nov. 1954.

LEAD LININGS—
FASTER, CIEAPER. BETTER
4 report on a new method of fastening steanped
lead linings by 1be use of a cartridge powered
stud driver. Reprinted from *Chemiral Fngineer:
ing.”" February, 195¢.

FEDERAL SPECIFICATION, ¥W¥.p.325
For Pipe, Bends and Traps. LEAD

LEAD WORK FOR MODERN PLUMBING
$1.50 Postpaid, $31.00 per copy in quanti-
ties of 10 ar more
Profusely illustrated with over 140 photographs and
drawings, this textbook presents cieariy w0 the
plumbing student the necesaary tools. procedures
and the methods required for lead work.

SUGGESTED SPECIFICATIONS FOR CHEMICAL
LABORATORY DRAINAGE SYSTEM
A compiete guide to the seiection and instailation
of iratnzge svstems in chemical [aboratories. ln-
ctudes laboratory waste and sent piping. traps.
sinks. actd trays. lroughs. safe pans. neutralizing
basins snd ather topics.

LEAD IN MODERN PLUMBING—
WHY, WHERE, HOW IT IS USED
A 24 page bookler containing deseriptive informa-
tiou as well as four pages of detailed drawings
{or plumbing imstailations in various type houses.

LEAD WELDING
Ap informative ax well es practical guide 1o lead
weiding. Reprinted from the *“Welding Haodbook,
Third Editlon' published by the American Welding
Sociely.

LEAD FLASHINGS 1IN MODERN CONSTRUC-
TION

Lead flashings as used in an uitramodern house in
Randolph, Vi. Reprinted from ““National Rooler.”
October. 1954,

THE ~TORY OF LEAD —= MATERIALS THE
RAILROADS BLU'Y {(Parta 1 and 2}
Lead from mine to finished product with special
reference ta its uses bv the raidroads. Reprinted
{rofm "‘Railwav Purchases and Stores.”” Deccmber.
1934 and February. 1935."

LEAD 1N MODERN INDUSTRY
%£1.50 Posipaid
A fuily ljustrared, 230 page. rioth bound book
describing ail phases of the production and use
of lead, lead allova and lead compounds.

on the use of lead produets helpful 1o

RED LEAD TECHNICAL LETTERS
A series of technicsi ietters contsining red lead
paint [ormuistions. { Available separateiv.)

Terhnieal Letter No. 3—Red Lead Primers
for Atmospheric Exposure

Technical Letter No. 5 — Red Lead-Viavi
and Coumarone Type Paints

Technical Letter No. 6 ~— Red Lead Paint
Formuiations

Technicat Letter No. T—=Paint Systems for
Hydraulle Strucrures

Teehaical Letter No. 8«—Primers for Rail-
rosd Struetures and Rolling Stock

Technjeal Letier No. 93—Red lLead Painus
for Galvanized Steel. Rusted, Weathered
or Treated New

FEDERAL SPECIFICATION TT.P.86a
Paint: Red-Lead-Base, Ready-Mixed
Covers four 1vpes of red.-lead-base paints \ncluding
iwo fast-drving formulations. Mans intended appii-
cations listed.

RED LEAD PAINTS FOR GALVANIZED
SURFACES
Presentation of Ave new red lead paint furmuia-
tions  for use oun gaivanized surfaces. wath oanid
without top coats. Reprinted from “Paint and
\arnish Produerion.’” May, 1933,

METAL PROTECTIVE RED LEAD PAINTS
The versauility of red lead ip protective primers
to mee! 1 wide range of sutface conaitions. drving
srhedules and economic demands s describea. Re-
peinted from “‘Paint snd Varmsh Production.”
January, 1951,

AN INVESTIGATION OF PRIMERS FOR
MARINE ATMOSPHERIC ENVIRONMENTS
Resuits of an investigation of avnthetic veBicies and
red  lead mixed  pigment primers n ow  ngorens
marine stmospbere. Reprinted from “"fhciai Digest™”
pubtished bv The Feaerstion of Taint and Varnish
Production Clubs.

MEMBERS OF THE LEAD INDUSTRIES ASSOCIATION

ALLIED SMELTING CORD. 5136 W, Lineoin Ave . Milwauker 14, Wis IMPERIAL TYPE METAL CO. 330 Araminge Ave Phiiaociiha 54 P
ALPHA METALS, INC. Bux 34, Bergen Station. Jerser Cinn 4, N 1. INTERNATIONAL SMELTING & REFINING €O 1 Anaconia Saws (o 3eentes
THE AMERICAN METAL CO. LTD ~ 6] Bromtwas. New Yok 6 N Y 25 Broguwas. New Yo 40N )

AMERICAN SMELTING & HEFINING Ca.

120 Broadway. “Sew York 50N Y.

AMERICAN ZINC. LEAD & SMELTING CO.Pavi Brown Bhig., St Lous 1. Mo,

ANACOADA COPPER MINI™, Lo

23 Broadwer, New York 40NV

KNaPP MILLS, INC,

THE JORNSTON FOIL MANUFACTURING (o

aole-al2n > Bruedwer. =t Lowns
22.15 Burden Ave. Lone Idami (o

THE (. A. AVRIL CO.. LEAD PRODUCTS DIVISION LEAD PRODUCTS (o }\(.7- P Boy 1341 Hoveran
Langdun Farm Kd. & Sevmour dve.. (incinnan 12, Ohie JOHN K. MacGREGOR LEAD Cu. 8320 W 15 s CRare !
RERS & COMPANY, INC Ashland & Lewie 3., Philaveinhia 24, )a METRO SMELTING CO. Optaris & Bark Stsa.. Phiigoeiphis 340 1'a

*BROKEN HILL ASSOCIATED >MELTERs PROPRIETARY LTD

MIKE HORSE MINING & MILLING CO.

620 Power Bldg.. Heiena, Mo

Coiline House. Melbourne Cl. Austraia THE MURDOCK LEAD PRODLCTS Cun . P Bon 32 Danas 10 Tevas

*8ROKEN HILL SOUTH. LTD. Boxn 194.C, PO Melbourne, Ausitaiia SATIONAL LEAD CO. 11 Brogdwas, Jew Yok oo N Y

BUNMKER HILL & SULLIV AN \ll\l\F AND CONCENTRATING CO NER PARKK MINING COLL - Kevtien  rar
Bov 29 KNelloge, [daho *NORTH BROKEN HILL. LTD.. . Bin I3 K. G100 Mebbunrne Austry

CAMBKIDGE SMELTING CO. - . _ 10 Pacific 31 Cambridee. VMae-. SORTHRERT LEAD CO. — 2Tl Avel >R L soar [S
*CERRO DF PASCO COKP, . 4 Nail S, New Yorkrs, MY THE OKONITE CO. B - B Paseare N
STHE CONSOLIDATED MINING & \\(ELTl\(. CO. OF € \\AD\. LTD. OLIN MATHIESON l,HL\H(.-\L IORI‘ - bast Aiten )

DAY MINES, INC.
DICKSON ‘lEaTHEH!'RUOF NAIL €O,
BIVISION LEAD CO.

Box 300, Place D'Armes. Mantreal 1. Canada PEND OREILLE MINES & METALS CO. OW Nash, BL. Blide.. Nypovane 80 Woasy

Wallare. jilaho PENNSYLVANIA SMELTING & REFINING Co.

Box 3mi Evanston 4. (I

PHELPS DODGE CORP..

. o) Place. Semmi 111

3lom B, rpnarie Rt Philadeinbiog 330 e
W Wil St New Yark 30NN

DINIE LEAD CO. ..o P.O. Box ™M31. Datlas. Teras RIVER SMELTING & REFINING CO. 4195 Bradies Rosd. (leveiana 1 onw
E. 1. DLPONT DE NEMOURS & €O.. INC. Wilmington 94, Del ROCHESTER LEAD WORKS, INC._ 38v Exchange St Kornvenor w0 Ny
THE EAGLE-PICHER CO Ammun Bulllm: Cinrinnan 1. Ohio ST, JOSEPH LEAD C€O. . 230 Park Ave.. New Yo 70N YL
THE ELECTRIC :TOR-\FE B\TTERY CO.. . Box 8104, Philadeivhia 3. Pa. SHATTICX DENN MINING CORP 120 Broadwasr, Sew dok 300Ny
ETHYL CORP.._ Jou Park ave. New York 170 N YL 1P METALS CORP. . 17081700 Elaen Ave. Characn 220 00

EUSTON LEAD €O. 1The Glidden Co

EVANS METAL CO.

. Beo
FEDEKATED METALS Ul\l‘lO\ OF \\lEHlC %\ Q\HELT!\E‘, & REFINING CO.
120 Broadwayv. “ew Yotk 3. V. Y.
.-101-19 S. 8 Si. Omaha 8. \ebr.

AARON FERER ASND SONS CO.

. W Penn Ave.. Acranton 3. Pa.
EVANS LEAD DIVISION (Nationai Lead Co.) Box 14-‘)

Charleston 23, W, \a.

Side Br.. Atania. Ga.

*THE FIRESTONE TIRE & RU HB‘ER ‘co.. Box F, Firestone Perk. ikyon 17, Ohin

THE FLEMM LEAD CO.. INC
w. P. FULLER & CO. -

GARDINER METAL CO...
GLASER LEAD CO.. INC..._ -
GOLDSMITH BROS. SMELTING & REF!\!\C Co.

HAMMOND LEAD PRODUCTS, INC.
HECLA MINING CO..._ ..
RHUDSON SMELTING & REFI\I\C C

-52.01 31 Place.
- 301 Mission St.,
.. 4820 S. Campbell Ave.. Chicago 12, 1],

-31 Wyekoff Ave., Brooklyn 27 N, Y.

Long Islang City 1. N. Y.

111 North Wabash Ave.. Chicago 2.0l

San Francisco 19. Cai.

* Associste Member

SUNSHINE MINING CO..- .
UNITED AMERICAN METALS (OKP
UNITED PARK CITY MINES CO._Connnenind Bank Blde. Sait Lare Cinv 1 1wk
UNITED STATES SMELTING REFINING aND MINING CO.

THE VICTORY WHITE METAL CO._
HYMAN VIENER & SONS
VULEAN LEAD PRODUCTS CO.. . 1545 W. Pierce St Milvauhee 3 Tic
THE WENSLEY METAL PRODUCTS CO. . ...
WESTERN ELECTRIC CO..
WESTERN LEAD PRODUCTS CO..
—3231 Hohman Ave.. Hammand. Ind WHITE METAL ROLLING & STAMPING CORP._
~Wallace. ldaho *THE ZINC CORP. LTD.
- 35 95 Hun A»e Newark 3N L

e BOX 384-D.

STANDARD ROLLING MILLS. Division of Kevere Couper & Braws lnc

196 Diamond Nt Brocaiva 220 N Y
- HIS N Serono St Manau
193 Damond >t Bhhvo 220N Y

37 Witham 31, New York Y
6101 Ratand Ave.. Cleselans 27, hio
— 3300 Hatcher St Hichmond 3 Va.

L1345 Osage St frorver 40 Caia
-~ —.-195 Broadway. New Yorh 70N YL
530 E. Pacific Wav, Los Anperes 220 Cal.

80-Mouftne St Bhhvn 220N Y
PO, Melbuurne, Ausiraiia

INC.. ..

UPON REQUEST, THE LEAD INDUSTRIES ASSOCIATION WiLL BE GLAD TO MAIL “LEAD™ REGULARLY, FREE OF CHARGE.

TO THOSE INTERESTED, AND WILL COOPERATE WITHOUT

~E 20

L1A26058

OBLICATION IN THE SOLUTION OF YOUR LEAD PROBLEMS

PRINTED 1N U. s 4,
Y 18440 COLOMANN COMPANY
NEW YOKL CITY



