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Chosen to lighten the struc
tural {oad while providing
tasteful  colortne.  porceluin
cnameled  aluminum will
grace the exterior ol the
Uinited Fuel Gus Co. hutlding
now under construction in
Charleston. §'. }'a. The paneis
seen in the architect's druu-
ing are 1o be light blue while
the columns will be. alter
nately, light blue und berze.
The enamel cuuating in s
new product contains o high
percentage ol lead.

OFFICE OF DOUGLAS onn

Colorful Porcelain Fnameled 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, aithough 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. Oddly 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 to 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 mav
be finished in matte or gloss and in
multicolor effects. It is resistant to
spalling or flaking ofl. If chipped or
cracked the damaged area will not
enlarge and. since the. underlving
aluminum does not corrode. repair is
necessary only where damage 1s ex-
treme. perhaps the complete deforma-
tion of a panel or component sectian.

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 boomins
curtain wall field. Panels of porcelain
enameled aluminum mav be a fftieth
or even less than the weight of con.
ventional wall so that large savines
accrue from lighter siructural iram.
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 easily in rapid. drv con
struction  with  comparatively  few
joints so that completion of a huilding
is speeded. Once the panels are in.
stalled, rainfall becomes an «fiicient
maintenance man for the alass 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 meliting point than the un-
coated stock. whose low melting point
has been an objection to such use of
aluminum by the Navy. Concerning
friabilitv, 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 sertvice station are often of

Quick erection because nf
casy handling is another
advantage o f porcelain
engmeled aiuminum like
the pastel hued facing on
this building. The surface
is maintained by rainjall
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
moiten glass compounds into water.
the glass shattering into fine particles

porcelain enameled aiuminum,

THE TEXASR CO.

MONARCH

MARFAX LURRICATION

which are called frit. The frit for 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-
ally 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
isometimes 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

scruliny.

ALUMINUM MFG. CO.




Cold Setting Lead Cement
In Mobile Radiation Shield

Yot a-man from Mars. but a worker at
the drgonne Natvnal Laboratory who
can safely approach the cyclotron target
area in this mobile lead snield equipped
with manipulators.

&

A UNIQUE radiation shielding
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
cvclotron target area while the mag-
net is on. the Argonne National Lab-
oratory at Lemont. Hll. has developed
a mobile lead shield. The device.
basicallv. is a 4-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
arose as to how to construct a joint
from a high density material. such as
lead. which would function properiy
and at the same time prevent entry 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 be
poured into =simple wooden forms
around the balls themselves. The
mixture is poured cold and setx to a

The ronstruction of a radia.
tion-shielded. ball-joint socker
fur the  Adrgonne  National
Labarators mobite shield pre-
sented u problem. 1t was
sofred. at low cost. by the
derelopment of a cold-setting
lead cement that could be
poured into custlv constructed
uooden forms around the bull
itsellf,

cement-like consistency with a density
of from 515 to 525 lb. per cu. i1
1Cast lead has a density of 707 b,
per cu. ft.) Composition of the mix-
ture is as follows:

Lead <hot. 3716 in. diumeter

maximum. ballast tvpe ... 707 bvowt
Lead powder. 100 mesh ... 177 by wt
{.ement. expanding tvpe ... 37 by owi
Water ... i 270wt
Aerosol (for hetter wetting ). Trace

The water and cement are frst
mixed to a slurrv. after which the
lead powder is added while ~iirring
continuoushv.  The lead <hot 15 then
worked in to form a uniform disper-
sion. The mix sets ~lowlhv permitting
~mall batches ta be convenienth
poured. The forms can be constructed
of wood. hiber. metal or plastic coated
with parting grease. Forms are re-
moved from 16 to 21 hours after
pouring.

Rotating parts cast into place are
grease coated and rotated free within
8 to 12 hours alter pouring. The hall~
or rotating parts should not he oifed
as this will cause them to bind. I the
rotating parts are not moving freciv.
the grease should be removed and
creamy slurry of water and “Time-
saver Lapping Compound™ «Time-
saver Products Co.. Chicago. {1,
the vellow label type for ~olt metals.
is applied to the moving parts. After
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working the parts. the excess is wiped
off and these parts will 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-
matelv 114 times as effective as steel
for gamma rav energy up to 1.33
Mev.

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

cast in forms

high-densin
dereloped at the
Argonne  Nationai Laboratars
suggests other applications for
eastiv-made shieiding in spectul
shapes like this laboratorv Hask
shieid made irom paper iorms.

The cold-settine.
lead cement

tion shielding. such as the laboratorv
Rask 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. low-
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 54 ft. in
length. At its central portion it is a
7 ft. 6 in. square. 4 ft. deep. Lining
the entire baptistry required 2100 1b.
of 4-lb. lead. The necessary joints

were soldered for a complete seal and
the lead was attached to the vertical
walls by <o cailed bulls’ eves (a brass
screw and washer holds the lead to the
surface. a wiped disc of solder covers
the fastening device for waterprooi-
ing).

Wherever the lead was in contact
with new concrete work made neces-
sary by the enlargement. it was
coated with asphaitum. 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 baptistry
to protect permanently against leak-
age and moisture. [t 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 day to add tiling to their
baptistry in which case the lead would
become a true safe pan.

T aterproofing with the impervious membrane of a lead lining is common practice. A4t lett. belouw.

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

a lead lining for the baptistry of the First Baptist Church in Tulsa. Okla. The job required 2400 ib.

of 4-lb. sheet lead. At right is a view of the actual work at completion. Note the wiped solder
“bulls’ eves™ to provide a continuous lead surjace.
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Lead Lining For Sulphur Dioxide Recovery Units

ULPHURIC acid is an invaluable

commodity in practically all indus-
tries. but often it poses problems. It
is. for instance. not oniv highly cor-
rosive to practically aill 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 sulphuric acid plant operating
rate. The process was developed orig-
inallvy by the Consolidated Mining
and Smelting Co. of Canada. Ltd..

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

Inen gas to
atmosphere

Water feed

Anhydrous
ammonma

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 sui.
phur dioxide from the stacks couid
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-bisulphite
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'«

rwaoNage

Ammaonium sulphate

10 storage

exit gns scrubbing

Process

Air and sulphur dioxide
o intet of acid plant
arying tower

Suiphuric
acid

for the recovery of sulphur
dioxide und  conversion o
acid has (ncreased suiphurie
actd plant operuting rute ns
high as 200 percent. while
arowding air or stream pol-
lution.  Indicared 1n ihe,
schematic diagram at f{efr
are the lead lining o1 the
stripper and the icad and
brick lining of the scrubber
wump.
hecause of its efhcient pro.
tection against the corrosion
of sulphuric ucid 1n afl con-

Atmospheric air centrations up (o 96 percent.

Exit gas from Stripper
acid plant (Lead lineqg)
absort. tower
1o biower
Anhydrous
.I ammonia
P | |
L-‘-—-’__-—‘
{ Scrubber
[ {Lead ang f
{ brick hned) N
p —
L= { |
RN SN ORI NN N NN Y SRR N R .
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struction sections on lead and lead
and brick linings. The scrubber sump
is lined with 12.b. 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
system 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 ffth
— and finest — of its line. Wooden
bridges were erected originally, In
1841 t(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
1697. has been modernized many

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

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

1ts 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 foreseeable 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, prefise 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, $400
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 ft. 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:

100 1b. red lead
4 gal. raw linseed oil
-1 qt. turpentine
1 qt Japan drier
Wt./Gal. 22.9 Ib. = 26,

LIAZ6057
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The (ollowing ariieles and reprints contain information. drawings and specifications
architects, engineers and others interested. They are available, free of rharge, exeept where otherwise Indieated. upon request to the
Y.

LEAD INDUSTRIES ASSOCIATION. 420 LEXINGTON AVENUE, NEW

MATERIALS OF CHEMICAL CONSTRUCTION
ANNUAL REVIEWS — LEAD AND LEAD
ALLOY>

1'p.to-date reporis on new deveiopments in the uses
of iead and lead silovs n chemicai construction
inciuding rescarch progress.  eneinecring appiica.
fons. ami technological adsancements. With bib.
liographv. 1954 and 1933 reviews (editions are nor
cumuiatvei avariahie. Revninted from “!ndustrial
and  Engineering Chemistin.’”” October, 1Y34 and
October. 1953,

LEAD REFERENCE SHEET (Parts | & 2)

4 short outline of the types, grades. and chemicai
and physicai properties of irad in chemical con.
struction, with a cummary of the corrosion char-
acteristics of lead in use with a large number of
rommon chemicals and solutions used in various
indusiries.  Reprinted from "Chemical Engincering
Progress.”” January and February, 1935

LEAD AND LEAD ALLOYS
The corrosion resistance of lead and its alloys as
materials of coamstruction ia the chemical process
industrice is shown for more than 188 industrial
chemicats, ciling the effects of concentration and
temperature. Reptinted from '‘Chemical Engineer-
ing,”" Febraarv. 1953,

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

LEAD LININGS—
FASTER, CHEAPER. BETTER
4 report on a new method of fastening stranped
lead linings by tbe use of a cartridge powered
stud driver. Reprinted from '"Chemical FEngineer.
ing,’" Februarv, 1954.

FEDERAL SPECIFICATION, ¥W¥.P.323
For Pipe, Bends and Traps. LEAD

LFAD WORK FOR MODERN PLUMBING
£1.50 Postpaid, $1.00 per copy in quaati.
ties of 10 or more
Profusely illustrated with over 140 photographs and
drawings, this textbook presents cieariy 10 the
plumbing student :the necessary tools. procedures
and the methods required for lead work.

SUGGESTED SPECIFICATIONS FOR CHEMICAL
LABORATORY DRAINAGE SYSTEM
L compiete guide to the seiection and installation
of .iratnage svstems in chemical iaboratories. In-
cludes laboratory waste and ent piping., traps.
stnks. acid trays. (roughs, safe pans. neutratizing
basins snd other topics.

LEAD IN MODERN PLUMBING—-
WHY, WHERE, HOW IT IS USED
A 24 page bookliet containing deseriptive informa-
tian as well as four pages of detailed drawings
for piumbing installations in various type houses.

LEAD WELDING
An informative as well as practical guide to lead
weiding. Reprinted from the *‘Welding Handbook,
Third Edition" published by the American Welding
Sociely.

LEAD FLASHINGS IN MODERN CONSTRUC-
TION

Lead fashinegs as used in an uitramodern house in
Randolph. Vt. Reprinted from “*Natonal Rooler.”
QOctober, 1954,

THE ~TORY OF LEAD — MATERIALS THE
RAILROADS BI'Y (Parta | and 2}
Lead from mine tn Anished product with special
reference ta its uses bv the ratlroads. Reprinted
from ““Ratlwav Purchases and Stores.”” Decemner.
1933 and February. 1935."

LEAD IN MODERN INDUSTRY
£1.50 Posipaid
A fully silustrated. 230 page. rioth bound book
describing ail phases of the production and use
of lead. iead allovs and lead compounds.

on the use of lead produets heipful 1o

YORK 17, N.

RED LEAD TECHNICAL LETTERS
A «eries of technical ietrers containing red lcad
paint formuistions. (Available separateiv.)

Technical Leiter No. 3-—Red Lead Primens
for Atmospheric Exposure

Technieal Letter No. 5 — Red Lead-Viayi
and Coumarone Type Paints

Teehnical Letter No. 6 —— Red Lead Paint
Formulations

Techunical Letter No. T—Paint Systems for
Hvdraulle Structures

Technical Letter No. 8~=—Primers for Rail-
road Struetures and Rolling Stoeck

Techniecal Letter No. 9—Red lead Painus
for Galvantized Steel. Rusied, Weathered
or Treated New

FEDERAL SPECIFICATION TT-P.86a
Paint: Red-Lead-Base, Ready-Mixed
Covers four tvpes of red.lead-base psints inciuding
two fast-drving formulations. Many intended appii-
cations listed.

RED LEAD PAINTS FOR GALVANIZED
SURFACES
Presentation of five new red lead vaint furmuia-
tions for use on gaivanized surfaces. with  and
without top coats. Reprinted ‘rom “*Paint anu
Varnish Production.’” May, 19335,

METAL PROTECTIVE RED LEAD PAINTS
The versatilitv of red Jead in protective primers
to meet 1 wide range of surface conditions, drving
srhedules and economic demands s described. Re-
painted from ‘‘Paint and Varmish Production.”
lanuary, 1951.

AN INVESTIGATION OF PRIMERS FOR
MARINE ATMOSPHERIC ENVIRONMENTS
Resuits of an investigaton of avnthetic vehicies and
red  lead mixed plemenl jtimess o a  nigorous
marine simospbere. Reprinted from “*"fhciai Digest™”
published bv The Feaerstion of Taint and Varnisn
Production Clubs.

MEMBERS OF THE LEAD INDUSTRIES ASSOCIATION

Ave. Milwauker 13, Wis IMPERIAL TYPE METAL CO. 34m Araminge Ave. Pheisoeipha 330 Py

ALLIED SMELTING CORP.

ALPHA METALS, INC.

THE AMFRICAY METAL (() LTD
AMERICAN SMELTING & REFINING Co.

5116 W. Lincojn
Bux 34, Bergen Station. jerses Cinn 4 N, ).
6] Hrowdwas. NSew York 6. N Y
120t Broadway. New York 50 N Y.

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

ANACOANDA COPPER MINING CO.

RERS & COMPANY. INC

*BROKEN HILL SOUTH. LTD. —. Box 194.C.

BUNKER HILL & SULLIVAN MINING AND CONCENTRATING O

CAMBRKIDGE SMELTING CO.
*CERRO DFE PASCO COKRP.
*THE CONSOLIDATED \1l\l\(, 4 \\!ELTI\(. Co.

DAY MINES. INC.

25 Broadwar, New York 4. N Y.
THE . A. AVRIL CO.. LEAD PRODUCTS DIVISION

Langdun Farm Kd. & Sesmour Ave.. Cincrmnan 120 Ohie JOHN R. MacGREGOR LEAD Co
Ashland & Lewic Sts.. Philadeiphia 24, P'a
*BROKEN HILL ASSOCIATED SMELTEKRS PROPRIETARY LTD
Coilins House.

KNaPP MILLS INC.

LEAD PRODUCTS CO..

Box 300, Place D'Armes. Mantreal 1. Canada PEND OREILLE MINES & METALS €O Old Nari. BL. Blde.

METRO SMELTING CO..

INTERN ATIONAL SMELTING & REFINING (() fAnaconia Naes (o 3eentss

25 Broadwar. New Yoo 10N Y.

THE JOHNSTON FOIL MANUFACTURING CO

aulb-0l2 N Brosdway. =t Lows 310 Mo

. 2315 Buriden Ave Long Island G 10N Y
INC O Bouy 1341 Hovsren f Tewas
$320 W15 st Chycape 22000

Ontario & Batk >ts.. Mhijanesshia 34 1'a

MIKE HORSE MINING & MILLING Cu. 620 Puser Bldg.. Herena Muany
Melbourne Cl. Aunsrraia THE MURDOCK LEAD PRODLCTS Cu. i 0. Box 329 Danas I Tevas
(.P.O Melbourne, Ausiraiia NATIONAL LEAD CO. P Brogdway, Sew Yok o0 N3
NER PARK MINING CO.- - Kestien L rar
Bov 29 Kelloge. fdaho *NORTH BROKEN HILL. LTD.. . Bev 93 Ko G0 Meltonrne it
100 Pacifie 1. Cambridge. Mas- NSORTHWEST LEAD CO. — 23mi- o Ave, >R D N bW
H Nail S New Yorkrs, NOY. THE OKONITE CO. - E Passnne N
OF CANADAL LTD. OLIN MATHIESON t.HE\ll(.-\L IORP - bast Aiten 2

naar B Was

Waliace. jdalio PENNSYLVANIA SMELTING & REFINING Co.

DICRKSON “E\THERI‘RU()F \\IL (,U Box 3. Evanston 4. 1N Sl B, Gorarie Rt Philadeicha 330 e
BIVISION LEAD CO. B o TTA2 WL 6! Place. Summat 1L PHELPS DODCE CORP.. . 0 Wall St New doed 30N Y
DINJE LEAD CO. .- P.O. Box 131, Datlas. Tearas RIVER SMELTING & REFINING co. 4105 Bradles Road. Oleveiang 1 0Oho
F. I. DUPONT DE \E\!()l Rq 4 (_0 1\(_'. RWilmington 98, Del ROCHESTER LEAD WORKS, INC._ 38u Exchange >t.. Korheoror ¥ N Y
THE EAGLE-PICHER CO. American Bln”m( Cinernnan 1. Dhia ST. JOSEPH LEAD CoO. 250 Park Ave.. Sew Yo TN Y
THE ELECTRIC STORAGE BKTTERY CO... Box 811K, Philadeivhia i, Pa. SHATTUCK DENN MINING CORP._ 120 Broadwar, Sew Yo 300Ny
|

ETHYL CORP.. ... . — -
ELUSTON LEAD CO. tThe Cl'nlnlen Cn.x

1AHON FERER AND SONS CO.

THE FLEMM LEAD CoO..
W, P. FULLER & CO. .
CARDINER METAL CO.. .
GLASER LEAD CO.. INC. .

GCOLDSMITH BROS. SMELTING & REFI\I\C co.

111 North Wabash Ave.. Chicago 2., 11
-.—3231 Hohman Ave.. Hammand. Ind

HAMMOND LEAD PRODUCTS. INC .
HECLA MINING CO.. _____ —
HUDSON SMELTING 4 REFINING CO.

JOU Park Ave. New York 17, N Y.
. M) Penn Ave. \ruhlnn 3. Pa.
EVANS LEAD DIVISION (Nationai Lead Co.i. Box 1367,
EV4NS METAL CO. Box 97 .
FEDEKATED METALS DI\NIO\ Of \\IEHIC'\\ Q“ELTI\C & REFINING (0
120 Broadway, New Yotk 3.0 N, Y.
- ..-101.19 S. 8 S:. Omaha B. \ebr.
*THE FIRESTONE TIRE & RU HBER CO. .Box F. Firestone Park. Akron I7. Ohio
INCL. Long Islana Cirty 1. N, Y.

- 301 Mission St.. San Francisco 19. Cai.
1820 S. Campbell Ave.. Chicago 32, 11,

No. Side Br..

—.—52-01 31 Place.

BS 95 Hun Ave.. '\eulrk 5. N L

SIP1L METALS CORP.

Charleston .2

SUNSHINE MINING CO.._ .
UNITED AMERICAN METALS CORP.
UNITED PARK CITY MINES CO._Conuncnial Bank Blde.. Sait Lake Cinv 1oLt
UNITED STATES SMELTING REFINING aND MINING CO.

THE VICTORY WHITE METAL CO._
HYMAN VIENER & SONS .
VULCAN LEAD PRODUCTS CO.. _._ 1543 W. Pierre St Milvauiee 3 Wie
.31 Wyckofl Ave., Brooklyn 27N, Y.  THE WENSLEY METAL PRODUCTS CO.._...
WESTERN ELECTRIC CO..
WESTERN LEAD PRODUCTS CO..... 4530 E. Pacific Wav. Los Angeres 22 (at.
WHITE METAL ROLLING & STAMPING CORP._30-Moutine St Bilin 22 N Y

e 1TUB.ITIU Elaton Ave Chicgen 22001

STANDARD ROLLING \IILL\ Division of Kevere Copper & Brass Jnr

196 Diamoni N1, Broasive 22, N Y
- 13 N Nerono St
193 Diamond >t

37 Witham 2. New York
- 6lut Roiand Ave.. Clevelant
em — 3300 Hatcher St Hichmane

1445 Osage St Dinver 4 ol
INC.o . .. —..195 Broadway. New Yurn . N Y.

e .o Wallace. ldaho *THE ZINC CORP. LTD._ .. Box 33%.D. C.P.O., Melbuurne. Autraiia

® Associate Member

UPON REQUEST, THE LEAD INDUSTRIES ASSOCIATION WILL BE GLAD TO MAIL
TO THOSE INTERESTED, AND WILL COOPERATE WITHOUT OBLIGATION IN THE SOLUTION OF YOUR LEAD PROBLEMS

-~ 20

L1A26058

“LEAD™ REGULARLY, FREE OF CHARGE.
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