Lead Heat Exchangers

PURE SULPHUR DIOXIDE
UTILIZES UNUSUAL

T HE nosetmgiing smetl of burnine
~utphur nas Jecome 1 modern in-
tustrial  chemical ot far-reaching
commercial importance in the form
ot compresszed liquid sulphur dioxide.
Though better known as an industrial
raw material used in the production
W a variety of important chemicals.
this acrid gas when purified and in
liquid form has found a ready market
in a varietv of important industries.
[t 15 used as an antichlor in bleaching.
for refrigeration. as a solvent in pe-
troleumn refining, as a disinfectant.
For these uses and a host of others

sulphur  dioxide must be at least
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99.997 percent pure. Manufacturing
suiphur dioxide to meet such a high
degree of purity depends to a sur-
prising degree upon the metal. lead.
whose resistance to the corrosive at
tack of sulphur dioxide has been long
established.
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The latest and most unique method
for refiming imuure sulphur diovide
into pure liquid form 1s credited to
research engineers at the Seibv Plam
ot the American Smeiting and Refin.
ing Co. who put into commerciai vn-
eration an interesting and unique
patented process.” The operation of
the process depends upon the fact that
old. Higuid dimethvianiline : DMAY
dissoives impure sulphur gioxide and
zives it up when heated. free of im-

purities and readv to be «dried and
compressed.
The heat exchanger phase of the

svstem 1s particularly interestina. The
heat exchangers heat the saturated
DMA with hot zas-free DMA and 1t
the same time cool the latter. This
compiicated sounding maneuver s
easily accomplished by using two lead
coils. one within the other. as 1llus-
trated. In one illustration three such
coils are shown connected in series,
The other is an interior cross-sectional
view of the two lead pipes that make
up the coil. The larger pive has an
inside diameter of 2 in. witha '} in.
wall thickness and is made of » per-
cent antimonial lead. The inside pipe
made »f chemical lead is | in.
ameter with a wall thickness a little
less than 14 in. at the thinnest section.
The exterior of the inner nipe has
been extruded in the shape »f a six-
pointed star to provide :upport and
also to retain concentricity. [n addi-
tion. the pipes were designed o that
the area of the space between the two

in di-

* [J. 8 Patents No, 2.295.387 and 2.299.017.
Vethods of construction or the lead
heat cxchangers used in ‘Ae produc-

tion of pure suiphur dioxide.
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is approximatelv equal to the cross-
-ectional area of the inner pipe. Af.
ter extrusion. the smailer nipe is in-
«erted into the larger and both are
then coiled into units 11 ft. in circum-
terence and 27 coils high tabout 7
t. Three nundred {t. of pipe are
i=ed in each coil weigning a ‘otal
't about 5.000 Ib.

The <aturated DMA containing 15
nercent by weight o1 sulphur dioxide
enters the heat exchangers at a tem:
perature of 86 decrees F. and i< cal-
~uiated to leave at about 175 degrees
F. The sirinped DMA enters the ex-
~hancers at a temperature of 198 de-
zrees F. and is calculated to leave at
about 110 degrees F.

Because of the corrosive nature of
DMA in combination with :ulphur
fioxide the major portion of the pro-
cessing equipment which comes in di-
rect contact with these chemicals is

(Cross-sectional tiew ot the lead heat
~xchanger coil <nows the specially
<hapea inner lend pipe.

constructed of lead. The absorption
tower isx made of lead with a steel
‘ramework {or support. Bubble caps
sre made of antimonial lead as well
as the shelves for supporting them.
The stripping tower is constructed of

stee] with a bonded lead lining. This
iype of lining is necessaryv because of
the higher temperatures encountered.
{Other materials have been tried in the
heat exchanger coils but none have
succeeded in providing the long ser-
vice life nbtainable with lead.

This process is an outstanding ex-
ample of lead's utility in modern
chemical engineering and it serves
also as an excellent iilustration of the
versatility of lead. [t mav be formed
into virtually anv extrudable :hape.
Assemblv requires a minimum of et
‘ort because of the simplicitv of bend-
ing and joining by weiding :“burn-
ing ") It has the highest salvage vaiue
of anv of the common metals. And
of even greater importance in this in-
~tance. is lead’s unequaled corrosion
resistance. the property which zov.
erns the high purity of the fnished

:ulphur dioxide.

Lead Allovs in Aircrait Manufacture

HE smooth contours and stream-

lines of the modern airplane de-
pend. strangely enough. upon lead.
In manufacturing airplanes for the
Air Force as well as commercial avia-
tion an alloy of lead and antimony is
used as the punch casting metal for
forming sheet aluminum. magnesium
or stainless steel to exacting and com-
rlex airflow contours. One reason
+hv lead allov and not steel or other
metal punches are used is because all
minor surface irregularities are im-
mediateiv smoothed out bv dropping
the punch on to the die.

An advanrage from the safety view-
noint is that lead punches are not sub-
tect to fracture. In an operational life
test. one punch formed 3.500 parts
from 14 inch aluminum sheet before
it had to be discarded. [n general
practice punches are usually re-cast
after 100 or so parts are made he-
~ause the high pressure areas are
crowded out of contour. The -<afe
operating properties of lead allov
are further indicated bv the practice
of holding dies in position on the
Arop hammer platen with lead allov
corner blocks. as shown in the illus-
rration.  All other possibilities for
holding dies in position have been

rejected because of the excellent
safety record established by the lead
ailov corner blocks.

Drop hammer forming practice at
Northrup Aircrait. Inc., Hawthorne.
California. is to first cast a punch and
form the initial order requirements
and then re-strike the formed parts
on a new punch. When forming chan-
nel sections the average punch will
produce 100 stainless steel parts or
200 aluminum parts. With simple
shapes. a punch will often produce
up to 300 stainless steel parts or 1.000
aluminum parts.

Standard foundrv  practice at
Northrup is to cast hard lead (6 to 7
percent antimonv:! nunches directly
on to zinc allov dies. The dies are
hoxed in with asbestos coated wooden
sidebnards and a thick mixture of
water and fire ciav is used to s=ai all
openings 1o prevent run-out. Then
the contact surfaces of the dies are
spraved with a thin mixture of water
and fine fire clav or water and tita-
nium dioxide. After this. the surface
is dried and pre-heated hetween 300
Jegrees and 100 degrees F. hefore
pouring the lead allov punch metal.

Hard lead punch metal is poured
in a stream about ! in. in diameter

7

— ) —

and quickly distributed over the sur-
face of the zinc die to start shrinkage
uniformlv. The pouring rate is im-
portant in preventing coid shuts and
folds besides assuring uniform
shrinkage and freedom from distor-
tion. Asbestos covers are placed over
the casting directly after pouring and
are removed as soon as the rcasting

The Northrup Ruider C-125 equippei

with six JATO rocket units. Lead

ounches are used in labricating parrs
‘or such atrpianes.
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Rignt. (vpreai aron Aammer iving lend alloy punch to turm a section tur che
Norchrup (C-125 ligat assault transport piane.

caois o about 300 degrees F. The
then Alled with

<hrinkage cavity |
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moiten metal.

fron bolt holders sre cast into the
hottom of the lead puncn to aid in
attaching it 1o the platen.

"hief among the tactors contribut-
ing to ~uccesstul foundrv oractice are
the ailovs used for making the cast-
'ng. Thus the hrst step in insuring
juality ~ontrol i the procurement of
metal to proper :pecihcations. Ant-

New Concepts

HE 1mpartance of the chemical

properties of paint pigments to
Jdurabilitv and other characteristics
o paint hlms is often overlooked or
inderestimated. This is partiy due to
the fact that at least some of the chem-
ieal reactions that take place are not
widelv anderstood and. in fact. knowl-
edee of them is relativelv new.

\lany piements are emploved for
‘hetr hding power. color or other
~haracteristics that are readilv and
videly understood. But it is only re-
~ently that chemical reactivity of rer-
tain pigments has become fully recog-
nized for its essentiality in providing
nlm forming characteristics.

The white lead pigments are unique
for their ilm forming properties, at
e <ame time adding other desirable
rharacteristics and not detracting
rom stidl others. (o fact no other
mgment contributes :0 manv desir-

monial lead punch metai has a special
advantage here because it is not re-
quired to conform to rigid procure-
ment standards. It is capable of tol-
erating a total of 0.4 percent impurni-
‘ies and may varv in anumonv con-
tent from 6 to 7 percent.

When the percentage of antimony
fdroos to beiow 3 percent as the metal
s used over and over again it 1 re-
ected and sold for calvage thus re-
ducing. in effect. the initial metal

cosl. A decrease in antimonv “on-
tent below 3 percent lowers the tensiie
strength to less than 3.000 ps<i and the
elongation befow 19 percent :n 2
inches. Analvsis checks are taken on
onlv a few heats everv 0 months to
~heck the antimonv rcontent. How.
ever. it is interesting to note that aiter
10 vears of foundrv aperations at
Northrup. their lead ailovs are ~uil
catisfactory and have never heen e
piaced.,

Explain Why “Lead” Paints are Better

able properties to a paint ilm. Lead
pigments are not the onlvy reactive
pigments but therr reactisity is of
such a nature and rate that it results
in a Alm having the most desirable
rombination »f properties.

Briefly outlined here are four rea-
sons whv white lead piements make
multiple pigment paints last longer.

Uandrel test demansirares
hign  Hexibility w1 puint
ntasticized with lead shoun
:n renter und non-eaded
puints.  Jetr and  right.
cracking «na Adaking as a
~esull of the bending.

White lead <tabilizes paint. retard-
ing its decomposition. Without 1 re
active mizment. a house pamt nlm
wouid have a refativelv -hort iife in
Whyv? Because as it
sfowliv weathers. the vehicie freaks

outdoor service.

down to form acidic compound-~ ~uch

1s formic. hvdroxvacetic. provionie

and related destructive acid<. The-v
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~trengih-age graph shows Aow mized
nigment paint containing white lead
increases in tensile strength atitages.

icids liquefy or soften the paint fiim
‘ausing early disintegration of the
nrotective paint Alm.

Active lead pigments In a paint
neutralize these products of decom-
position as the flm ages and form
-table insoluble lead salts. In this
wav. the hlm is stabilized and its dur-
ability greatlv improved.

White lead plasticizes paint. in-
~reasing its flexibilitv. In reality a
paint Alm is a plastic. although it is
1ot zenerally referred to as such.
And. like many plastics. it would be-
come hard. brittle and inflexible if it
did not contain a plasticizer. Such a
paint would crack easilv under nor-
mal stresses. not only spoiling its ap-
pearance but also greatlv reducing
its protective value,

White lead pigments permit the
that
provide Hexible films not only after
apnlication. but throuchout the life
ni the pamt. lead soaps. formed bv
the reaction of a lead pigment with
the vehicle. act as plasticizers. Their
#iTect i= supplemented bv other soaps

nroper formulation o1f paints

Fxperimental paint flms with varving lead pigmentation after stripping. sonking nnd drying,

‘ ELONGATION f
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Flongatwon graph  saows Aow  the

dextbiiity o1 1 paint Alm s imoroved
bv  lRe incorporation ot white leqd.

which are usually present in the film.

White lead increases the elastic
strength of 4 paint alm. Lead pig-
ments reinforce a paint Alm mech.
anicallv as a result of chemical reac-
tions.  As the flms containing the
reactive lead pigments age. they in-
crease in !oughness to an obntimum
degree. because the 'ead soaps. that
are formed improve the coherence.
the Aexibiiity, the distensibility and
the other f{actors that contribute to

long life and improved protective .

ability of the oaint Alm.

lead soaps are made up of Hexible
crvstals with a long spinev structure.
Under a microscope. they look like
rockleburs. with the -pines of adja-
cent crvstals intermeshed. This inter.
twining or meshing forms a felted
mat which reinforces the film and in-
creases its elastic strength.

White lead increases the water re-
sistance of a paint Alm. Water at-
tempts to dizszoive and emuisifv por-
tions of a paint nlm causing it to
swell and soften. This tends 1o hreak
its cohesive hond and is probahiv the
greatest single cause o1 lo<s af adhe-
Paints lead

sion. pig-

containing

WATER SORPTION ‘
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¥ ater sorption graph shows how
white iead decreases the wuarer Dick-
up ot muxed pigment paints.

ments. are highlv resistant to water:
they absorb only a {raction as much
water as non-lead paints. Lead sup-
nlies this essential resistance to water
ind its destructive action.

White lead pigmented paints pos-
<ess high water repellency. This fact
is vividly :ilustrated in practice by
the formation of distinct water drop-
tets on “lead” pigmented paints and
the complete wetting of non-“lead”
paint hlms.

Photomicrograph ot lead  <oaps

‘ormed trom fead pigments in paint.

These intermeshing crvsaals  rein-
farre the paine flor structure.

4s the lead content increases

irom lett to nght disintegration is macerially reduced.
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Flexible Lead Connections in

NE of the most practical advan-

tages offerea by lead in any
piumbine svstem is the Jexibility of
the metal :tself wanich s surhcient to
ake up. sithout fatlure. differentiai
movement between the rierd pipe svs-
‘em and the Xitcnen and hathroom
axtures,

This unique apility +f lead to serve
n eifect as an expansion and contrac-
on joint between materials of differ-
>nt coethelent of expansion has been
‘ong recognized bv the building in-
dustry. [t is one of the primary rea-
:ons whv lead connections are pre-
‘erred and required bv so many
nlumbing codes. As a matter of fact.
it is one of the few materials used in
plumbing svstems that are permitted
ov practically every plumbing regu.
latory code in the c.untrv.

Among the many areas of the coun-
trv that require lead connections be-
tween rigid piping and kitchen and
pathroom naxtures is Fuiton County.
Ga.. which includes the City of At
'anta. This requirement has bene-
fittea the public as well as the build-
ing industrv in this area bv providing
a fexible rconnection between rigid

1 generar tew ! tne
Hesiors Al Dare
lthelon {partments
0u andaer Tonsirie -
ton tust outside ‘he
My iumurs of difanta

fri.

FATES (AMERA

materials that unquestionably adds
vears of trouble-iree life to the entire
plumbing system.

A fine example of this tvpe of
plumbing installation has just been
installed in the new 11 storv, 612.
unit Darlington Apartment project
designed bv architect William G.
Tvler. Bissett. Carlisle and Wolfl. of
Columbia. 3. C. This project located
on famed Peachtree Road. in Fulton
County. just outside the city limits of
Atlanta. will have every fxture con-
nected to the cast-iron soil and waste
lines with lead pipe. bends and stubs.

The plumbing contractor. George
D. Smith Plumbing and Heating Co.
of Atlanta. installed 4-in. lead bends
under the water ciosets and also used
11% in. manufactured lead bends for
the lavatories and kitchen sinks.
Lead stubs were used to connect the
bath to the soil and waste lines. All
joints in the cast iron were calked
with lead.

Le([‘ an ecxneipie ot
the type of plumbing
nsed in the Dariington

{partments. 0 Av-

fires are onneeredd

1o the soil Jines with
{end.

Right. a rourneyman
plumber preparing the
lead stubs  or 4
2%-unit project  in
Spokane. ¥ ash.

Hub type lead vent stack Hashinus
were used on the 10 vent stacks pro-
truding through the roof. Here
again. the flexibility of lead 1= used to
zood advantage. Differentiai move-
ment between the vent stacks and the
building itself will be absorbed w0 a
large extent bv the lead. thus aveid-
ing failures which would permit
water to enter the building interior

Further evidence of the rontinued
and growing acceptance of lead con
nections in the plumbing svstem. par-
uculariv between the water closet
and cast iron so1l stack. are recenth
enacted piumbing codes
that these connections be made wit
lead.

The city of Spokane. Wash.. in its
new plumbing code which went into
effect January 1. 1950. requires hat
water closet connections in buildines
with wooden flooring or joists must
he made with lead.

Under this recentlv enscted pro-

requiring

ol
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vision, the Standard Plumbing and

“vokane. insialled
iead stubs under everv water closet
in the 200-unit Guinrie Housing proj-
ect located in northeast Spokane.

Heating Co. of

A point well worth considering in

slanmng plumbping :vstems is that
those recentlv enacted codes. as well

as the vlider ones in force. do not re-
strict the use of lead ronnections
put often do require that thev be
used under certain conditions.

it has been [ound upon investiga-
tion »f numerous plumbing rodes
that “certain conditions ™ usuallv ap-
piv to tvpes of construction that are

most prone 0 mOvement oOr inaccesi-
bility of piping such as under bath-
room foors.

[n effect. wherever the most trying
‘onditions are encountered or where
replacement would be undulv expen-
sive, lead is the preferred material
for plumbing instailations.

Lead Tape Protects New Type Cable

N improved cable protection de-

sign known as “Modified Tape
Armor” has been deveioped recently
oy Bell Teiephone Laboratories, [nc.,
into a covering that is expected to
furnish better buried cable protection
at less cost. Buried cables, i.e.. cables
buried directly in trenches covered
with earth. are subjected to a varietv
of hazards waich have to be considered
.n the design of the protective armor.
For example. such cable is exposed to
accidental phvsical damage from
sharp tools or rocks. to chemical
attack by certain soil elements. to
electrolytic corrosion, not to mention
impairment bv rodents ar even ter-
attack. Furthermore. the cir-
cuits themselves have to be electri-
caily shieided from power line and
static interference. and in many re-
a special provision against
harm from lightning must be incor-
porated in the system.

Among the several protective mea-
sures which have been developed
over the vears to sult special cases
in specihc areas or conditions. one
o the more zenerally used has been
“tape armor.” Tape armor consists of
heavy steel tapes spiraled over a
paper or jute bedding, an arrange-
ment that mechanically protects the

mite

Jions

underlying lead sheath and shields
the internal circuit wires against ex-
ternal electrical helds. However,
when lightning strikes in the vicinity
the current Hows along the tapes
and sometimes causes potential dif-
{erences between the steel tape and
the lead sheath since these two metals
are not in direct contact. Depending
upon the magnitude of the lightning
stroke and the resisuvity of the earth.
occasionally an arc develops between
the steel tape and lead sheath. This
disadvantage has been overcome by
establishing electrical contact be-
tween steel and lead while sull re-
iaining the mechanical and corrosion
protection qualities of the earlier
tvpes of cables together with their
shielding properties.

As illustrated, the modified tape
armor consists of 0.010 inch lead
tape alternated with 0.012 inch sisal-
kraft paper tape laid over the sheath,
and over them a single 0.010 inch
steel tape and an outer protection of
two 0.020 inch steel tapes. Since ex-
perience had shown that a steel tape
directly over a lead sheath sometimes
damaged the sheath when the cable
was handled. the farst laver of lead
and paper tapes is provided io pro-
ect the :heath against the steel.

ethod used in apply-

ing the lead tape (o0

the modified :ape
armor rable.

THOTOS RY
BELL LABORATORIES

4

N °APTR wRAPOD
. CORE

f —SOLYETHYLENE
EAD
Tare T TN

SISAL CRAFT
PAPER TAPE

NON ADHESIVE
COATING

The construction of :he “Modified
Tape Armor” -aole.

Tests conducted bv Beil Telephone
Laboratories on the modified tape
armor have shown that it has excellent
handling qualities and will withstand
the treatment associated with manu-
facture and instailation with a zood
margin of safetv.

Manufacture of modified tape ar-
mored cable is simple, differing fittle
from normal armored cable manu-
facture. Floodings of asphalt com-
pound are applied over the lead
sheath and over each subsequent serv-
ing of tape and jute to help preserve
these materials. It was determined
that this could be done without de-
stroving electrical contact between
the metal tape and lead sheath.

This tvpe of armor can be applied
to all cables from the very small to
the largest size with minor mech-
anical changes which is an added ad-
vantage from the manufacturing
standpoint and is reflected in reduced
over-ail cost of armored type cable.
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Lead Paints Protect Steel on Railroad Bridge

HE recently compieted 13-track

Jouble-deck Long lsiand Railroao
Bridge over the Van Wyek Eapress
way a4l famaica i 4 prime exampie
)i careful project planning and excei:
cent courdination between the Jperal
ing division of the raiiroad and ihe
contractor.

The bridee the
apened Van Wick Exvresswayv, 2
{nternational

Srosses recently
direct link to the new
Airport at [dlewild. Thisexpresswayv.
consisting of six express lanes and
four lanes in the service roadwavs.
required lengthening the bridge be-
tween abutments {rom 100 to 194 feet.
The job involved widening Van
Wyek Boulevard and lowenng s
zrade. This necessitated constructing
a new abutment and wing walls for
the bridge. erecting two aidditionai
<ross bents. and lowering the tfootings
of another bent which was rebuilt be-
~ause of an increase in the span of the
zirders. All the substructure was com-
nieted before erection of the steel.
Temporary shoring supported the
the old steei
steed

extsting girders while
was being cut out and the new
<et. Onlv one track was out of ssrvice
at a time to hold rerouting of trains
10 a minimum. Approximately iwao
thousand tons of steel were required.

The atmosphericaily exposed steel
contained a shop coat of red lead-in-
il paint and received a touch-up coat
of red lead after erection. The red
lead coats were foilowed bv two coats
af gray tinted white lead base paints.

The primer specification calls for a

paint consisting of 78 to 817¢ by
weight of dry red lead inot less than
95¢, Ph,0,} and 19¢% to 22¢; of a
vehicie composed of a mixture of raw
and bodied oils in"the proportion of
one-third boiled oil. the balance being
raw oil. All of the paints conformed
to the requirements of New York State
Department of Public ®Works. Depart-
ment of Highwavs Specifications.

The shop coat was applied bv the
American Bridge Companv and the
field coats by the Lewis Hass Painting
Company of New York City.

The contract for the work amounted
to 82.590.000 and was

under the

Nevron o ne red lead
Drotecteq (PR WOTK
‘roo cadirona hridge
werpass  n lamaica.

y

[N SVRN T

upervision of the New York State
Department of Public Works and the
Long lsland Raiiroad. For the joint-
contractors the work was
under the direction of Charles B.
Molineaux, Generai Manager, and
Alfred . Maevis. Proiect Manager.
Mr. T. W Pinard is Chief Engineer

venture

and eorge Patton iz Fngineer
Charge for the Raiiroad. J. J. Darev
is District Engineer and P. 0. Haie :»
Resident Encineer for the New Yok
State Department of Public Works

ey -
Masan

Based n in articie 5y Alfred
The Artnur A Tonnson Curn  .na
Hanger Jo. puohished n the
sssue »f Contractors ana Engmeers

Senreminher

“Monmn

Tne fcllowing articies and regnints contain information.
aroducts hetofyi to architects., engineers and others i1n the construction (noustry

charge, upon request to the Lead

Industries Association, 420 Lexington Avenue, New

drawings and specifications on the wuse of lead
They are avaiiable. ‘res of
Yark 17, N, Y

A STUDY OF PAINTS FOR ENCLOSED
STRUCTURAL MEMBERS IN STEEL
HOUSING CONSTRUCTION
By 1. A. Prav and R. 3. Peoples, Batteile
Memoriali lnstsiute

A reprint of a1 paper Fnich was read defore ‘the
Meeting of ihe Amertcan Iron and Stees
25-26. 1949 wnich sponsored he

‘nciuded some 31 xinds of Daint

General
[ncuitute.  May
xork  The itudy
1vstems

AN INVESTICATION OF PRIMERE FOR
MARINE ATMOSPHERIC ENVIRONMENTS
i C. ]J. Vander Vaik. Teechnicai Director,
Red Lead Divisian. Lead !ndustries Asso-
tiation

Resuits of an :nrestrgation of tynthetic renicies and
red lead mixed pigment JTimers orer an  exDosure
certod of :hree and >ne nail vesrs n 2 rigorous
marine atmospnere  leprinted from OMcial Digese”
puolished by The Federstion of Paint snd Varntsh
froguction Clubs

RED LEAD TECHNICAL LETTERS

A series of technical .etlers tysuea by 'he Red Lead

Dirision. Lend Industries Associstion The numbers

and titles follow: . Avsilable sepwrateir i
Technieai Leiter No. 3—Red Lead
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