


Red Lead and White Lead

To Protect New Cincinnati Automebile Viaduet

HE new {our thousand foot ‘ong

Sixth >treee siaduct wiil farm an
important ank in the Master Plan to
~peed the dow of automobiie trathe to
ind from ‘he center. Western Hills
and lower River Road sections of Cin-
cinnati, [t wail also serve as a by-pass
through the citv. from east to west
making t  unnecessarv  to  drive
through the center of town. Busitto a
height of thirtyv-five feet this structure
vasses over congested trathc areas and
-everal ratlroads serving the city from
the south and west. [t wiil also ailow
a {ree How of trathe without :nterfer.
ence from the Ohio River and \ill
t_reek auring Hood stages.

A complete lead paint svstem will
protect the struciurar seel in this
viaduct. 4700 tons of it. against the
deteriorating effects of 2 humid in-
dustrial environment. The <teel was
shop roated with a red lead-in-oil
paint conforming to City of Cincin.
nati Specification M-9.9¢c. The paint
calls for a red lead content of 75 to
30 percent bv weight 935 percent
zrade or highery and a raw linseed
oil content of 20-25 percent. The shop
roat was spray applied ar the Detroit

1 detaif o1 ine steei-
work tar the fincin-
nat qutomooiie via-
duct. The paint svs-
cemowtil include ruo’
wats of ted leaa tof-
lowed By 1 rup coat
ol unite lean saing.

MARSH  PHOTAS

piant of the R. C. Mahon Companv.
who produced. fabricated and erected
the structural steel.

After erection the structure was
touched up with the M-9.9¢ paint used
for <hop coating and then given a full
field coat of the same paint tinted with

The purtly conpleted steel tramework tor e 1000 N, long iaduer ororecred
qgarnst corroston hy g lead sarnt svstem
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white lead paint 1o furnisn contrast

between coats. The red lead corrosion
inhibitive coats will be {ollowed by a
hinish coat of parchment wolored
white lead paint prepared to meet the
requirements of the Ciev of Cincinnat
Specification M-9.6p. The pigment
portion of this linseed il vehicle
paint is composed entireiv of basie
carbonate white lead tinted with
French Ochre in the proportion of
two pounds 1o one hundred pounds of
white lead. This tvpe of fimish paint i~
preferred by manv ~iates and muanier-

bhecause it assare~ lona e

valities
protection and can be reaaily inted
to coutrast or harmonize with the ~ur.
rounding landscape.

The red lead field ~oats ind the
white lead finish coat were hrush ap-
plied by the G. = Zagors Compam
of Pittsbureh, Pennsvivania.

The planning and buiiding of this
viaduct were carried out under the
jurisdiction of the Citv of Cincinnart
at a cost of $3.377.000—exclusive of
the cost of rights of wav. Mr. H. H.
Kranz. recently deceased. wuas the
Chief Engineer. The project was be
gun in December. 1049,
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NE of the delignts of touring mo-

torists these davs is the number
i exceilentlv equiwped and delight
tully foeated “Moteis”T available on
oracticathy every major highwav
he sountry.

Vmong the Anest of these. dexigned
svooarchitects Soute and Murphy, s
the "~ea Captain’s Motor Hotel.”
owned and operatea by Captain Jok-
-tad. retired. The Motel is located on
1 beautifut scemc drive throuch the
Montecito district on Highwav 101.
;ust eaxt of Santa Barbara. Calif,

The cabins. for the most part, are
two stories and include kitchen as
well as bathroom facilities. Each of
the 38 cabins. unusuval in this respect,
has almost as manv plumbing fixtures
and waste and vent lines as are ordi-
nany found in the small one-family
home. As everv louring motorist
knows. nothing appeals more after a
‘ong dayv’: drive than a weil equipped.
perfectly {unctioning bathroom.

New Sulphuric Acid Dilution System

O\E'S frst exposure to chemistry
usually brings the warning.
“Never pour water into concentrated
<ulphuric acid!” Having once mixed
-ulphuric acid with water the wrong
way, it is unlikelv that the mistake
will be repeated—aut least intention-
allv. Technically :peaking the re-
action of water with concentrated
<ulphuric acid is highly exothermic,
which is the chemists’ wav of saving
:hat much heat is generated during the
reaction. What can happen when mix-
ing much acid with little water is that

Lead Plumbing in Deluxe

Motor Hotel

FAULDING 3

The weil jesigned and -;uioped Sea Captain’'s Motor Hotel lvcarea an
Hignuay {01, just vutside the cuy {imus of Santa Barbara, Catii.

The “Motel™ located just outside
the ity limits of Santa Barbara does
not come under the jurisdiction of
any city, county or state plumbing
code rezulations. In this connection.
the architects and the zeneral contrac-
tor. €. D. Craig Co.. along with the
plumbing contractor. Thomas M.
"Meara, Inc.. favored the use of lead
wastes and vents and lead bends or
stubs under the water riosets. Their

Some 9t he lead
wastes and rents.
lead traps. bends
and stubs derore in.
stallation in the Sea
Captain’'s Motor Ho-
el {ocated -ust out-
side Nanta Barhara.
Calif.. disoiaved bv
the plumoing con-
tracror and Ais son.

the water turns into steamn fast enough
to blow the whole corrosive concoc-
tion out of its container, Concentrated
sulphuric acid as tuch can be used in
only a limited number of applications.
therefore it has been necessarv for
most plants using large quantities of
the dilute acid to buv the concentrated
acid and then to devise zome practical
means for cutting strong acid (66
Baumé) to the desired concentration
by adding water.

For the dilution of acids zreater
than 60 Baumé, such as oil of vitriol.
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selection. based on lead’s unexceiled
record of long life and trouble-free
service. is assurance of a perfectly
functioning waste disposal svstem at
all times.

An added factor in the selection of
lead was the minimum amount of
cutting and notching of the support-
ing members that is necessarv when
iead is used. Lead’s flexibilitv and the
ease with which directional changes
can be made without bulkv joints
makes this possible. The flexibititv of
lead aiso ailows for minor adjust-
ments to make up for slight inaccura-
cles in measurements.

Practically all of the lead work was
prefabricated in the olumber’s shap
and sent to the job as needed. This
procedure often saves construction
time as weil as providing high qualitv
workmanship because the work s
done under ideal conditions onlv
available at the plumber’s own work

hench.

Uses Lead

monohyvdrate or oieum. special pains
must be taken to aveid spiils 4nd
burns. With highlyv concentrated acid.
special apparatus is generally em-
ploved. A typical acid diluting piant
will usually include 1) mixing cham-
bers where the concentrated acid and
water are brought together. 21 :ome
type of cooling system to dissipate
the heat of reaction. and 3) storage
vessels and handling lines {or the con-
centrated and diluted acid. Because
of its corrosive characteristics sul-
phuric acid up to 60 Baume is aimost




aniversally handled in lead protected
equipment. [t is usually conducted
through lead or !ead-lined pipe. stored
in iead or lead-lined vesseis and re-
acted in lead. lead-lined or bonded
{ad reaction vessels. Therefore, since
all corrosives become more active at
nigher temperatures. it is doubly im-
portant that lead be utilized in acid
diluting apparatus.

In modern indusirial practice it has
nitentimes been necessarv to dilute
concentrated sulphuric acid bv re-
versing the usual practice and adding
the zcid to water Instead of water to
acid. [f proper precautions are taken
and if the acid to be diluted is a
moving stream. the water or weak acid
may be added to the strong acid.
A. J. Sackett & Sons Company in Bal-
timore. Md.. constructors of modern
fertilizer and superphosphate plants
recently deveioped such an acid dilu-
tion unit.

The dilution equipment consists of
a tapered lead mixing boot connected
to nne leg of an “H" shaped dilution
chamber also made of lead. The entire
unit is situated in a bath into which
cooling water is pumped {rom a well.
The acid. dilutent water and air for
agitation are introduced into the mix-
ing chamber through its removable
cover. Although it is adjustable. the
rate of the acid flow into the mixer
is usually held constant, but the rate
of dilutent water addition is auto-
matically controiled by a specific
gravity indicator and controller in the
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control room located inside the acid-
uiation building. A continuous sample
of the mixed acid is drawn into this
device which actuates the water valve
to produce the desired amount of di-
lution.

A secondary cooling of the diluted
acid is made inside the acidulation
building in an open. rectangular,
lead-lined steei tank. [n this case, the
cooling water is passed through a
series of lead immersion coils by a
manifold which is fed from the plant’s
water supplv.

After dilution the acid concentra-
tion is in the range of 50-56 Baumé
or approximately 62 to 71 percent
H,30,. The diluted acid is now at a
temperature of 115 deg. to 135 deg. F

Confining X-Ray Radiation

With Sheet Lead

\E of the first considerations in

planning X-ray rooms is that
protection against the rays be sufh-
cient to protect all personnel working
near and around the equipment
against overdosage. The National Bu-
reau of Standards recommends that
no person be subjected to more than
0.1 roentgen during any 24 hour
period.

One of the most practical methods
of affording this protection is with
the use of sheet lead properly installed
and of adequate thickness. Because

Sheet iead lining
deing installed in an
X-rav room of the
St. John’s Hospital.
Tulsa, Okla. All
Joints are lapped
and lead headed
nails are used (o
fasten the lead o
the studs.

ROY SHERROW
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and ready for use. A controlling and
indicating flow meter in the lead-lined
acid line between the pump and the
nozzle reguiates the How of acid to
any desired rate. A flow plan of the
entire acid dilution svstem is shown
in the accompanying diagram.

Suiphuric acid. long regarded as
the beilweather of heavy chemicai ac-
tvity still ranks todav as our most
important industrial acid. In 1949
more than 10 million tons of sui-
phuric acid were produced. This one
example of lead’s use with sulphuric
acid illustrates whv Riegel in his new
fifth edition of “Industrial Chemis-
try” savs. “It mav be caid that it is to
lead that the chemical industries owe
their success.”
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the conditions surrounding anv X.ray
:nsiailation mav infduence the magni-
tude and character of the hazards
nvoived. no definite ruie can be es-
tablished for thickness of sheet lead
required for protection against speci-
fied Noray voltages.

For exampie, the Sarety Code for
the Industrial Use of X-rays prepared
by the American Standards Associa-
tnion takes into account the number of
hours of exposure per day, the tube
current and the distance of the tube
focus from the operator to determine
the proper thickness of lead. The ac-
companying chart shows the protec-
tive shielding required for these vari-
ables at Jifferent X-rav
oltages.

One of the methods used to line
\-rav rooms is shown in the accom-
panving photograph »f an installa-
tlon in 3t. John's Hospital. Tulsa.
Okla. The lead sheets were appiied
to the wall, each lapping over the
other. and lead headed nails used to
fasten the sheets to the studding. All
corners were protected by lead angles.
The work was done by the Wart
Plumbing Co. of Tulsa. Okla.

With the use of lead. existing facil-
ities can easilv be converted to X-rav
rooms without adding too greatlv to
the floor load as would be the case if
other materials.such as concrete, were
used. Another advantage of lead in
such cases is the ease with which it
can be made to conform to the shape
of the room.

As a further and necessarv pre-
caution. everv pian and specification
for the instailation of X-ray protec-
'ion should be checked by a competent
X-rav physicist.

machine

The

SIXTYFIVE vears ago the art of
grease making was first developed
by a man named Raecz who concocted
a simple mixture of lime and oil to
replace malodorous lard as an axle
lubricant. Since then. grease making
has become an important industrial
process which has succeeded in meet-

g the challenge of service in high
speed, heavily loaded machinerv op-

SHEET LEAD
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Use of Lead in Lubricants

PART 1I

erating under a variety of conditions
of temperature and corrosion.

Today the old. hand method of
mixing crude petroleum and rosin
oils with hvdrated lime in a heated
kettle has given way for the most part
to mechanical mixers. steam-jacketed
vessels and highly refined oils and
fats. [n addition, special compounds
have been developed and utilized in

— 3 —

greases designed to meet exacting
requirements of color, gloss, texture,
stability and consistency at widely
varying working temperatures.
Among the noteworthy advance-
ments in the art of grease manufac-
ture has been the development and
utilization of lead soaps. Lead soaps
are the lead salts of fatty acids and
include lead naphthenate, lead

LTIAZ25967
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The auge size xettles in which greases containing lead
soaps are manulfactured.

leate. lead oleate. lead recinoleate
plus others. In addition to lead soaps.
lead stabilizers such as lead oxide
litharge and the recently perfected
dibasic lead :tearate are being added
to improve high temperature and high
pressure characteristics of petroleum
lubricants. In more recent vears the
atilization of <pecial additives such
a3 powdered metallic lead have in-
creased the advantages of vcertain
tvpes of lubricants and enable them
0 he emuloved under conditions of
corrosion and abrasion where ordi-
narv non-leaded greases have not per-
formed =uccessfullv.

(Greases contain four fundamental
ingredients: 11 fat or fattv materials.
2y a base or alkali which is added to
hring about :aponification of the fat.
31 an oil matenial. usually petroieum.
and 11 additives and other materials
which impart special characteristics.
Fal> mav be -aponified by manv ma-
teriais among these being hyvdroxides
of sodium. calcium, aluminum and
lithium. However to ohtain special
characteristics. soaps of lead. barium,
~trontium and magnesium are used
either alone or in combination with
the aforementioned soaps.

Speaking of lead =0aps in particu-
lar. their presence in the lubricant
tuhances the load-carrying capacity
‘)f sxXtreme nressiure agenls and. n
addition, is highlv beneficial in im-
proving resistance to corrosion when
water i3 present.

THE TEXAS 0O

(yreases made with lead soaps give
particulariv good service in auto-
mobile differentials and automobile
worm gears where a verv oiiv, (ree-
fowing grease is required. Greases of
this character resist the scraping,
squeezing action of the worm against
the zear wheel. A tvpical application
is illustrated.

\n added advantage of lead soaps
i= that thev do not change in viscosity
during storage and do not separate
ot hvdrolyze in the presence of mois-
ture. The !atter characteristic is es-
pecially important because non-lead
zreases made with water soluble z0aps
absorb considerable quantities of wa-
ter. This causes precipitation of the
saponifving compound which in effect
destrovs the lubricating properties.

A. F. Brewer. research engineer

ot

1 phantom view of automotive hvypoid
reur action drive gears in which (ead
soup lubricant ‘or extreme pressure
service s used almost exclusivefy.

THE GLEASON WORKS

2

The lower hall o1 the same ~etties shown ar (cit.

The Texas Company ztated in 2 recent
report on gear lubrication that. “Mod-
ern iubricants compounded with lead
soap and sulphurized oils which are
non-corrosive and have excellent sta-
bility even at high overating tempera-
ture. are receiving more favor. Evi-
dence accumulated in actuai <ervice
has proved that the miid. non-corra.
sive iead soap gear lubricant nas a
definite place in worm zear lubrica-
tion whenever severe duly prevaiis.
It 1= also valuable in protecting the
worm and gear tooth <urface ‘rom
wear, ’:OI'I'OSiOn dnd ru,‘«‘tlnr_f under
heavy duty conditions and has no
detrimental effect on
bearings if kept clean so there is no

anti-friction

<ludge and consequent abrasive wear
of the hearine. The oil Alm s un-
n=ually persistent. resisting di~nluce-
ment by the ~hearing action of ‘he
sdiding teeth. The resuitant decrease
n frictional heat zives added protec-

tion from fatigue pitting of the brunze
and steel tooth surface. Also unusual
protection from rusting of gears. zear
case and bearings is afforded ~ince
the oil Alm resists displacement by
water to a remarkable degree.”
Acknowledgment is ziven o
Texas Company, New York. N. Y.
and The Brooks Oil Companv. Pitts-
burgh. Pa.. for much of the informa-
tion used in the forezoing article.
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This is the second and concluding
article. the first of which appeared :n
“Lead,” Volume 8. No. I.
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Scale Model of Plumbing System Useful and Informative

EMBERS of the Texas State

Board of Plumbing Examiners
recentlv prepared 1 very interesting
and informative model of a complete
pIUMDINg s01i. waste and vent -vstem
nstalled in 2 muiniature two-famiiy
dupiex avartment house.

The niodef. one-tfth actual <cale.
sas displaved at the 1950 convention
of the Associated Plumbing Contrac-
tors of Texas and the rougning:in
was installed in accordance with the
olumbing code regulations of most
Texas cities.

All soil. waste and vent lines are
~ast-iron or lead with ail lead fixture
-onnections. The work. an a minia-
cure :cale. is done so perfectly that
it is difficuit 1o differentiate in the
sccompanving photograph between
this and an actual job without the
size comparison given by the post in
the foreground. The same easy sweep
)i the lead wastes and vents for the
kitchen sink is as evident here as it s
on a full scale instailation.

The modei. in addition to making
an sxcellent display piece. is put to

4 sne-afth  actua
wcate  moael 91 1
omopiete  diumbing
01, waste ana :en:
sysrem oreparea
members of the Tex
as Board ot Plumt.
ng Ezaminers.

much more practical use by the Ex-
amining Board. The Texas State law
provides that ail master and journey-
man piumbers must pass an examina-
tion as to their quaiifications before
thev are given a certificate of com-
petency to practice plumbing within
the State. The plumbing system in the
scale model can be disassembied and
one phase of the examination for
a license includes the proper reassem-

bling of the cast-iron and lead :oil,
waste and vent lines.

This is a very practical method of
determining the appiicant’s knowl-
edge as to proper procedures and
good plumbing practice.

The importance of a plumber’s
competency to do good plumbing
work cannot be overemphasized. The
nealth risk inherent in poor plumbing
is one to be avoided bv ail means.

New Liquid Lead Electrode Furnace

NEW use f{or lead or lead ailoy
compositions in heat treating has
recentiv been perfected. It is now
heing used as a liquid electrode in
electric <ait furnaces. The liquid elec-
trode principle is a modern deveiop-

ment in electnie sall furnaces patented

bv The A. F. Holden Companv. New
Haven. Conn., and Detroit. Michigan,
who also buiid the furnaces. The prin-
cipie is simple. and. in practice. has
already demonstrated several advan-
tages over ordinary electric sait fur-
naces. A pooi of molten lead ailov

The :vpe ot heat

ireating furnaces in

which molten lead

1s used as the elec-
trode.

lving in the bottom of the furnace
chamber contacts a source of electri-
cal power on one end and a molten
salt bath on the other. The How of
current between two such electrodes
in the same =alt bath creates the heat
necessary to keep both the -ait and
the lead ailoy molten. Varving power
input varies the temperature of the
bath.

A batery of three furnaces in-
stalled about eight months ago for the
Sparta Division of the Muskegon Pis-
ton Ring Company are shown in the
accompanving illustration. A cross-
sectional drawing of the furnace
zhows the position of the liquid lead
electrode. The zreatest advantage of
the lead pool furnace is the fact that
high nickel alloy electrodes sus-
pended directly in the moiten salt can
be dispensed with. The disadvantage
of this early arrangement was that the
electrodes eroded at the <ait line and
soon built up resistance to the point

L1A25969
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o overneating, resulting in short elec-
irode life. Another advantage in the
~ase of a lead poof eiectrode is less
power consumption because the us
ible heat treating area of the furnace
's the aniv area heated. “Over-the.
side” type eiectrode furnaces require
more salt area ‘or the electrodes thus
a3ing space wnieh. of course. cannot
ne used for neat treating. but which
severtheless must be heated.

With a liqud electrode it s
-imple matter to remove any :ludge
*hat might form: however, operators
3¢ the Muskegon Piston Ring Com-
panv found that during the eight
months the furnaces have been uszed.
no sludge deposits have been found
an the lead pools. This inav be artrib-
ated to the fact that in a liquid lead
electrode furnace the heat treating
salts neither decompose nor combine
chemically with the electrodes.

This is not the first time lead has
been used in heat treating operations.
For many vears molten lead has been
used for heat treating :teel at tem-
veratures from 6350 dez. 1o 1700 deg.
FOf ail the metals. lead is the oniv
yne that has proved suttable as a
commercial bath material for heat
treating purposes.

HOW TO
IDENTIFY QUALITY

To be assured of the highest qual-
ity lead pipe. traps and bends and
calking lead, specify L.ILA. I"Seal of
Avproval” material identified by the
svmbol shown below. Manufacturers

are licensed to use the "Seal” on such
nroducts meeting the high standards
of workmanship. purity of metal, um-
formity of wall thickness and weight
<t pv the Lead Industries Associa-
nion. These standards are identical in
-ubstance with Federal Specification
WW.P.325, Lead pipe. traps and
henas, and Commercial Standard
C394.41. Calking lead.

SEALOF APPROVAL

{ PON REQUEST. THE LEAD INDUSTRIES
AND WILL COQOPERATE WITHOUT OBLICATION

TO THOSE INTERESTED,
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Cross-sectional drawings ot the new slectric saft turnaces showing the pusition
ot ihe liquid lead electrode.

The following artittes and regrints contain information, drawings and speciflcations on the use of 'ead

aroducts neloful to architects, engineers and others in the construction industry.

They are avaiiabie. fres of

tharge. uoon reouest to the Lead Industries Association, 420 Lexington Avenue, New Yorg 17 N Y

PROPERTY PROTECTION WITH WHITE
LEAD PAINT
4 28 page booxlet on the protactive vaiue, durability
and Deauty of pure white ‘esd paint with quantity
sstinating ‘aoles. ‘ormulas and mizing and cinting
1Astructions for exterior and interior use.

A STUDY OF PAINTS FOR ENCLOSED
STRUCTURAL MEMBERS (N STEEL
HOUSING CONSTRUCTION
By H. A. Pray aad R. S. Peopies. Battelle
Memorial Institute

A reprint of 4 Daper which @as read Defore ‘the
Teneral Meettng of he American lIron ind 3teel
Institute, May 15-28 1949, wnich iponsored the
work. The study .ncluded iome 34 xinds f Daint
iystema.

AN INVESTIGATION OF PRIMERS FOR
MARINE ATMOSPHERIC ENVIRONMENTS
By C. J. Yander Yaik, Teehnical Dirsetor,
Red Lead Division, Lead Indusiries Asso-
ciavon

Resuits of an insestigation of iynthetie renicles and
ved lead mired pigment primers OYer in  s¥DOsUTE
oeriod of ihree and one-hail years in 1 rigorous
marine stmosphere Reprinted f{rom ~“OMciai Digest”
sudlisned By The Federstlon of Paint and Varnteh
Production Clube

RED LEAD TECHNICAL LETTERS
A series of tzchnical letiers tssued by the Red Lead
Distaton, Lead Industries Associstion. The numoers
and tities (allow" + Arsilable reparately !
Techpical Letter No. 3~Red Laad Primers
for Atmospheric Exposure
Technieal Letter No. i—Red Lead Paints
{or Marine Ezposures
Teehnical Letter No. 5~—Red Lesd-Yinvi
and Coumarone Type Paints

NEW MARINE PRIMERS
By K. H. Roll and C. J.
Lead [adustries Aasociation
An article on newiy deveioped patnt orimers for
metals exposed 0 Dmarine scmospheres  writlen ex-
preaxly for the person wno {t not s paint technologist
Reprinted from 'Marins Engineering and Shipplng
Teview. " March, 1949

Vasoder Vaik,

PHYSICAL AND CORROSION CHARACTER!S.
TICS OF LEAD IN THE CHEMICAL
INDUSTRY
By K. H. Roil, Lead Indusirias Association

A detatled discussion of the use of lead {n the chem-
icai Industry presented before the Natlonsi Association
af Corrosion Engtneers Conference, April 11.1¢. (349,

ASSOCIATION WILL BE CLAD TO MAIL “LEAD™

IN THE
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COMPARATIVE CORROSION STUDY OF SOIL.
WASTE AND VENT PIPE MATERIALS
Bv Johs D. Kane. Chief Plumbing Insper-
tar, Department of Public Works, Fort
Worth, Tex. .
L «tudv undertaken to determioe :he -elative rares
 corrosion of s1x metadic pioe materials usea or

suggested {or use in the Dfumbding <A1l wasta apd
vent tritem.
Reprigted from 1949 Yearbook of ‘he American

ociety of Janitary Engineering

CORROSION FORUM

A tertes of one page articies on 'ne yse I ‘esd ay 2
Talerisi of chemicai cONSLrUCtion a -Inisct with tne
‘ollowing chemicals ‘availadle separaiers:  Chiorine
Hrdrochlorie Acid. Ayarofluorie Acid Industrial Alen-
nol. Sulphuric Actd. Sodlum Chloride Suipnur Dloside
Phatpnartc Acid

Reprinted from Chemical Engineering °

COMMERCIAL STANDARDS:
Calking Lead. CS94-41
DfMecial pudlications by the Gosernment Printing Of
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