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NEW SAFETY SPECIFICATIONS

The new  Sibver Memorial  Bridee
spanning the Ohio River between
West Virginia and Ohiv is protected
from the elements by a lead-based
anti-vorrosive primer paint coat. it
shares this distinction with  every
other State-maintained bridee in the
State of West Virginia.

Many factors make thiz new bridee
hoth unusual and newsworthy, It was
built under Federal order to replace
the old Silver Bridge that collapsed
int the river in 1967. with the tragic
loss of 10 lives. Also. it was built un-
der rigid new safety specifications
that grew out of the tragedy. Among
these specifications was the use of an
anti-corrosive primer coat.

This particular specification, how-
ever. was not new to the West Vir-
ginia State Road Commission under
whuse :upervision the new bridge was
built. They had for a long period of
time specified a red lead primer coat

The new $10.1 million Silver Memorial Bridge is dependably protected frcm the elements by

FOR BRIDGES

Include Red Lead Primers

for bridees throughout the State.
When queried as to the reason for
~electing this particular tvpe of anti-
vorrosive primer. a Commission
~pokesman reported that It has been
our experience that this type of paint
performs  satisfactorily when sub-
jected to the varving conditions found
throughout our State.” The pigment
specification adopted by the State of
West Virginia in 1960. the last time
paint specifications were updated. is
as follows:

Red Lead (97%¢ Pb.O;)
757 Minimum
Red Iron Ovxide (857¢ Fe,O)
24.7% Maximum
Aluminum Stearate
0.3%¢ Maximum

E. Lionel Pavlo Consulting Engineers.
New York City. were awarded the job
of designing the superstructure of the
new $10.1 million bridge. Ap-

proaches. design foundativns and sub.
~tructures were desizned by various
other firms. The superstructure erector
was Allied Structural Steel Company
of Hammond. Indiana.
The new structure. about 'y mile
downstream from the old hridge. is
an 1.800-ft.. four-lanc. three-span.
cantilevered through truss. with a
T3-ft.. [-heam approach span at either
end. The truss =ection comprises a
900-ft. mainspan of which 150 ft. i
suspended and two 130-it. sidespans. "
The truss is 0810t wide hetween 17
chord centers. Over the channel the
bottom chord~ clear normial water

level by 70-ft. The top steel over the Ru
piers rises 200-ft. above the river. tn
The designers. engineers and build- Dot

ers of Silver Memorial Bridee have
hopefully insured that history will e
not repeat itself. Lead makes a small its
but essential contribution to that ob- \'®
jective, m.
‘Ll\

a red lead anti-corrosive primer coat
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Rubbermaid. Inc.. one of the coun-
ve leading manufacturers of rub-
her and plastic housewares products
——some 5.000 of them. turned to a
“total electric concept’” in designing
its new 146,000 square foot plant in
Wooster. Ohio. Evervthing from the
mar hinery. light. heat and materials
handline equipment is operated elec
ricallv.

An exciting and major innovation
i the new plant is the use of two
completely autumated lead acid bat-
tery-powered trains  to
transpert merchandise from each of
two manufacturing areas. in the mid-
dle of which is a high bav holding
warrhouse,

A -tudy of various material han-
dling svstems for this area persuaded
Rublermaid that the electries were
the casiest and least expensive to in-
~Lll and maintain. Actual operational
results indicate an annual saving of
SH000 according to Rav Slabaugh.
Project Engineer for the plant.

The trains travel over pre-estab-
lished tracks consisting of a wire im-
tedded in the plant floor. When the
wire is energized by 24 volts. a mag-
netic field s set up. forming an elec-
trical path that the vuidance system
of the train’s tractor follows.

Various safety checks have been
designed into the no-hands material
handling system at Rubbermaid. Any

driverless

" DRIVERLESS

ELECTRIC
TRAINS AT

@9 RUBBERMAID SAVE
" $50,000 ANNUALLY

Lead acid battery-powered driveriess trains glide noiselessly
between storage bays at Rubbermaid's new Wooster piant.

obstruction in the path of a train will
cause it to stop immediately and re-
main stopped until the obstruction is
removed. A flashing red licht on the
top of the tractor and a ringing hell
warn of the train’s approach.

Each trailer in the train has an
electric eve circuit that triggers an
automatic stop at the appropriate
work stalion. In turn. the weicht of
the pallets on a loaded train auto-
matically vloses a limit switch that
defeats the electric eve circuit. The
next empty train then gets the signal
to stop. All current for the electrical
system on the trailers is provided by
the lead acid battery on the train's
tractor.

Other electric vehicles in use at
Rubbermaid include lead acid bat-
tery-powered lift trucks of various de-
signs and serving purposes, as well
as personnel carriers serving both the

A variety of electric fork lifts are in use at
Rubbermaid. This one feeds molding powder
intc an extrusion machine hopper.

maintenance crew and management
personnel.

The plant hax three battery charge-
ing ~tations. Fach train has two bat
operation. one  on
charee during Rubbermaid's 24-how
plant operation. Fork lift trucks have
four Latteries: two for operation and
two on charge. The use of voller con-
vevors at chareing stations has re-

teries—one  in

duced battery changing time to just
under two minutes. The power cost
for battery charcing is approximated
by management at 75 cents per hat-
tery per shift.

Rubbermaid considers the us~e of
electrics as having two important side
henefits in addition to their economy
and efficiency. Their quiet operation
helps keep the noise level down in
the 1.200 personnel plant. They min-
imize housekceping because of their
clean operation.
Battery-powered personnel

maintenance crews
square foot plant.

carriers
through the

speed
146,000




Two joining techniques. Low Pres-
sure Solder Die Casting and Mechan-
iral Thermal Pulse bonding. have
been introduced to industry as solu-
tions to difficult bonding operations.

A significant point to these new
honding processes is their ability to
cope with reasonably heavy lavers
of contamination. Manufacturers can
now use lead coatings rather than the
more costly lead-tin coatings normally
used. The new bonding processes no
longer need the wettability provided
by the relatively more costly tin. On
the other hand. the exceilent environ-
mental protection provided by lead
allovs can still be used to strong ad-
vantage.

Low Pressure Solder Die Casting
iFigure 1) simultaneously forms
both an electrical and mechanical
connection between two or more
parts. In the tvpical process cycle.
parts to be joined are placed in a die
held between the upper and lower
plattens of the casting machine. An
ait cvlinder. when activated, brings
the upper platten against the lower
one and carries both of them down
against the nozzle of a heated solder
pot containing 00-40, lead-tin solder.
When the nozzle is engaged in the
die, a switch is triggered which in
turn opens an air valve. This permits
compressed air to flow to the solder
pot forcing the solder within the die
cavity where the metal freezes almost

MECHANICAL THERMAL PULSE
PROCESS

. Heated Ram

Cold Base

Figure 2
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instantly. In a variation of the pro-
cess. lead-tin solder alloys are only
raised to the semi-molten state during
the casting cycle.

This new process bonds parts to-
gether even with relatively fragile
temperature-sensitive  insulation. It
bonds parts with non-uniform, hard-
to-control geometries. Solder casting
can create useful work parts such as
terminal lugs. flanges. etc., as it bonds
two or more pieces. The process can
form mechanically strong joints of
low electrical resistance between in-
sulation-covered wires without exten-
sive precleaning and fluxing. One
simply removes the insulation at the
joint. Under controlled conditions
Low Pressure Solder Die Casting can
even bond unstripped wire. And fi-
nallv, the solder joint formed by this
process provides an unusually high
strain relief against flexing as well as
tension, more so than higher tempera-
ture weld tvpe connections that would
rupture prematurely if subjected to
an identical degree of abusive me-
chanical treatment.

An unusual application of this pro-
cess is the low temperature die
casting of a lead-tin alloy through the
pores or interstices of a woven ma-
terial such as cloth. (Figure 3) Tests
show that it is possible to die cast
solder alloys through low tempera-
ture materials such as cotton, form-

DIE CASTING THROUGH CLOTH

CLOTH FIEER
e ey

Figure 3

*Based upon a paper given before the 42nd Annual Meeting§

of Lead Industries Association, Inc. at St. Louis, Missour

by R. H. Cushman, former staff member of the Special Studies

Engineering Research Center, W estern Electric Co., Inc. Princeton, New Jersey.
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ing a wetted, metallurgical bond to
tinned surfaces on the reverse side
of the cloth without damage to the
cloth fibers themselves. Applications
include the forming of decorative
buttons or fasteners in a small frac-
tion of a second.

Another variation of solder cast.
ing is the Mechanical Thermal Pulse
process (Figures 2. 4). The process
utilizes the thermal encrgy stored
within a ram or other metallic struc-
ture that has been preheated tu as
low as 207 up to 80% of the lowest
melting point alloy being used. The
heated ram is brought down. hvdrau
lically, against the work parts to be
bonded, applying pressure. The ther.
mal energy, stored in the ram, is
transferred to the parts by thermal
conduction. This allows the thermal
energy required for bonding to be
reduced to the lowest possible values,

There are relatively sophisticated
advantages inherent in this particular
process. The total quantum of thermal
energy can be transferred to the work
parts independent of the many vari-
ables that are inherent in other energy
transfer processes. This capability
makes it possible to form strong. re.
liable bonds through heavy lavers of
contaminants. Dirt, grease, and cven
insulations commonly used in electri-
cal and electronic industries are no:
longer a major obstruction factor in;
the bonding process.

>
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LEAD IN GASOLINE

pead additives for'gaso]ine: which
provide untold millions of inexpen-
ive horsepower for American auto-
mobiles, have been caught in the
wrangle of frantic efforts to reduce
air polluting emissions from auto ex-
hausts.

in the understandable and com-
mendable drive to clean up our air.
.imple panaceas are frequently ad-
vanced where only complexity reigns.

That's why there has developed
considerable momentum behind the
catch-phrase “get the lead out” of
vasoline. even though there is little
evidence that such action would bring
positive benefits and much evidence
that the action could have boomerang
effects,

Since their discovery in the 1920's
lrad additives in gasoline have pro-
vided anti-knock qualities that make
fuels smoother hurning. more effi-
cient. and less damaging to engines.
They make possible higher octane
tmore powerful)  gasoline at lower
refining costs and greater conser-
vation of raw petroleum stocks than
would otherwise he possible.

Lead Industries Association. Inc.
has an obvious interest in getting the
facts and in helping to resolve this
complex problem. That's why [ was
authorized earlier this vear to make
an intensive investigation of all as-
pects of this subject and to represent
the LIA before various legislative
hodies considering the lead additives
question. | am grateful for consider-
able help and guidance from mem-
bers of our own and uther industries
concerned.

As a result, LTA has taken a strong
stand against proposals for the arbi-
trary elimination of lead additives
from gasoline, based on present
knowledge and evidence. At the same
time. we have taken the position that
eflorts to reduce noxious emissions
from automobile engines should in-
clude intensified research for a means
of reducing exhausted lead. which
constitutes about one-third of 1 per-
cent of auto exhaust emissions.

This position is fully supported by
the following basic facts:

1. No data has been advanced to
show that the amounts of lead ex-
hausted from automobiles pose a
health hazard or major pollution
threat. now or foreseeably. The ques-
tion of lead in the atmosphere has
been intensively researched. in large
part with assistance from the lead
industry, for many vears and con-
tinues to be closely studied.

2. Scientific evidence indicates that
pollution hazards could actually be
increased if lead were to be elimi-
nated from gasoline under current
conditions. This is partly because of
the likelihood of increased emissions
of so-called aromatic compounds
which are known to contribute to
smog and eve irritation and some of
which are considered carcinogenic.

3. Elimination of lead from gaso-
line would involve massive expendi:
tures by oil companies. auto com-
panies. and the public—with no clear
assurance at this time that there
would be commensurate benefits in
eliminating the carbon monoxides,
hvdrocarbons. and nitrogen oxides

Cover photo courtesy of The Research Corporation of New England.

X/

By J. L. Kimberley
Executive Vice President
Lead Industries Association, inc.

that constitute the major noxious
automobile exhaust pollutants.

4. Pollution control svstems for
automobiles that work with leaded
gasolines have been developed and
demonstrated. The drive for non-
leaded gasoline is premised primarily
on the automotive industry’s assump-
tion that control svstems (imolving
catalysts) are to be preferred and
would work better and be longer-
lasting  with non-leaded gasolines.
However. at this point there has been
no assurance that this aszumption is
correct or that svstems to work with
non-leaded gasoline are anvwhere
near ready to be put on new meodel
cars in the foresecable future.

These points are a distillation from
the great volume of information col-
lected for LIA since about the first
of the year. They come from study of
past and current scientific and tech-
nical literature. from personal inter-
views | have had with top executives
of automobile. petroleum and lead
additive producers, from discussions
with knowledgeable government offi-
cials. testimony ecither heard by me
personally or read from transcripts
of federal and state hearings on the
question. and from reports of experts
currently studying the question.

On the basis of these facts. | wa-
authorized to appear before. or sub-
mit statements to. several state bodies
considering legislative restrictions on
leaded gasoline. appropriate Congres-
sional committees in Washington. and
a special Presidential Commerce De-
partment panel considering auto-
mobile fuel composition.

LIrZeses
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Gaseous and particulate emission standards for automobiles proposed by the Federal govern-
ment for 1975 can now be met by the use of existing automotive systems. such as the 3-pant
one developed by DuPont. The cycione trap portion of the system shown here traps and

stores particulate emissions, .nciuding lead.

LIA also prepared a succinct posi-
tion paper for the information of
members of the federal Congress con-
sidering proposals affecting casoline
additives. One propos=al would give
the Department of Health. Education
and Welfare broad powers to regulate
the composition of automobile fuels,
indluding the use of lead and other
additives. Another would place a pu-
nitive tax on leaded gasoline in an
effort to drive it off the market.
Neither of these proposals is justified
by evidence showing that a ban on
leaded ¢asoline would bring the de-
sired results——drastic reduction or
elimination of auto pollutants.

In view of current technical devel-
opments for svstems to control ex-
hausts from leaded gasuline. LIA be-
lieves that a ban or similar legislative
restriction on gasoline composition
would result in restricting the range
of efforts to develop workable sys.
tems to alleviate automobile pollution.
For example. in mid-summer 1970
one of the largest oil .«companies an-
nounced development of a lead filter
for autos that would capture a sub-
stantial amount of the lead resulting
from combustion of leaded gasoline.
This is only one of recent develop-
ments indicating that there is much
progress being made in developing
control svstems that work eflectivelv
with leaded casoline and that would
also be capable of reducing lead emis-
sions, too.

The California Air Resources Board
earlier this vear verified that one
such system cut escaping hvdrocar-
bons and nitrogen oxides to a level
more than 350 percent below the
state’s proposed standards for 1975.
The same device was shown to reduce
carbon monoxide emissions more
than 33 percent below these stan-
dards. Nitrogen oxides were reduced
to less than 50 percent of California’s
1975 standards. And this was with

leaded zasoline.

In fact. the Commerce Depart-
ment’s Technical Advisory  Board
Panel on Automotive Fuels and Air
Pollution recognized the possibility
of eflicient emission control svstems
which operate on leaded gasolines
heing developed in the near future,
and did not recommend the elimi-
nation of lead additives although the
Panel also recommended the avail-
ability of an unleaded fuel.

Aside from technical aspects. there
is the very real possibility that the
changed composition of gasoline that
would result from the elimination of
lead would pose both known and un-
known problems.

A U.S. Buerau of Mines study
published in May reported on tests
comparing leaded regular and pre-
mium gasolines with comparable non-
leaded fuels. The conclusion was that
the unleaded fuels increased eve-irri-
tating. smog-producing emissions by
as much as 25 percent over the leaded
fuels.

These very serious considerations
were succinctly put by Dr. Richard
D. Cadle of the National Center for
Atmospheric Research. An article on
Dr. Cadle’s position appeared in the
April 20, 1970 issue of Chemical &
Engineering News and said in part:

“In connection with any possible
health hazard from the lead com-
pounds that automobiles send into
the atmosphere, Dr. Cadle believes
that there is reason for alarm. but
warns that quick solutions could
build into problems of an entirely
different stripe. He suggests. for ex-
ample, that gasoline manufacturers
who hope to replace leaded alkane
gasoline with high-aromatic fuels
should look at least twice before thev
leap.

“It’s conceivable that some of these
aromatics could lead to the formation
of carcinogenic by-products in the

combustion process. ult’hough [ doy,
know of any hard evidence tg sup.
port that idea. Nevertheless, aromatj,
compounds generallv are toxic. i
respective of whether or not the\"rb
('ar(_'lno\‘_'(’“ll'.

Also. certain aromatic COmMpoyyg,
have been found to be more seve,,
in magnitude. more severe as eve
tants. than the peroxvalkyl nitrg,,
formed from conventional vasiliy,,
What ['m really saving here is thy i;&
the whole area of air pollution con.
trol. we shouldu’t rush ahead with o,
solution before trying to antivig.
the larger problems it mav create.”

Dr. Cadle’s fears mayv have alread,
been demonstrated to have real o,
stance. This occurred this summer gy
Japan. Because of a “lead scare™ thy
was subsequently proved false. 1p,
Japanese government hurriedly [agy
spring set a limit on lead in vasoline
at about one-half of what it had Loy
This lower-level lead fucl went o
sale in Tokvo the first of July and iy
subsequent weeks the gasoline sl
for cars in that large oriental city wy
of the greatly reduced lead conteq
Nevertheless. about four weeks later
Tokvo was experiencing the wors
smog crisis in jts historv—attriliued
not to lead but to the reactive emis
sion= that created the citvwide photn
chemical smog when the spring rain
clouds passed and let the sun hit the
automobile emissions. 4
suggested by the Bureau of Mines
study and by Dr. Cadle. the reduced
lead content of gaxoline mav el
have resulted in
emissions.

gaseous

higher  aromatic

On the economic ramifications ang
uther consequences of a quick switch
to non-leaded gasoline, without good
reason, the April 8 issue of The Fall
Street Journal went into considerable
detail, and can be summed up 2
follows:

1. The oil industry will have te
make a major investment in new I¢
fining facilities. variouslv estimates
from 86 billion to $10 billion. as el
as an additional 6 to & percent draw
down in petroleum reserves.

2. Small petroleum refineries mé
have to shut down because they &
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| have the capital resources to make

?}‘Te pew investment.
5. Asphalt. the backbone of road The Unknowns of Hasty Substitution
Jding. would be curtailed since , _ ?
l'“.\, roduct is made largely by the All these dislocations and difficulties might be justified if ;
z_!,:;qllf refineries. there had been demonstrated the availability of devices to i

deal with emissions from unleaded gasoline that would ma-

1 outlets for gasaline would have terially reduce air pollution. However, this has vet to be proven.
ts! .(.1[ new ”tl;()lin(‘ pumps and These then are the major reasons why the Lead Industries :
te m‘:[:d) ctorage l‘taknks. The av a}labil» Association maintains that it is poor pLiblic policy to compel
o U;’ ;mnmps\if strictly limited: the the abandonment of an existing proved source of efficient auto-
”'\l < required to install them and the motive power without a clear. accepted proof that the alterna-
%lmk’l_ willl add to the intlation of con- tive represents a clear and demonstrated improvement.

1. The hundreds of thousands of

gJ:‘Ol

Jtruction costs.

5. Without lead in gasoline. oil ‘ I
(ompanics would have to make |
sreater use of benzene. toluene and ;
wlene, thereby diminishing the sup-
}{Iy of these materials to the petro-

chemical industry. with sharp infla- Six Facts Related to the Proposed Removal ;
tonary consequences. ] i ‘
6. Sellers of bromine and sodium of Lead in Gasoline !

would lose a major market since these
are the elements used in combination

vith lead for gasoline additives. Fact Number 1:
7. The lead industry would lose 20 No proven benefits in auto emission have been demonstrated to re-
percent of its total market. A replace- sult from lead-free gasoline, despite speculation and assurances.

ment market cannot be found over-
night. The problem is complicated by
the fact that many lead producers Fact Number 2:
have alreadv made major capital out-
lavs for recent plant expansions.

Significant reduction in auto emissions has already been accom-
plished with systems that work with present automobiles and pres-
ent gasoline.

The Lead Industries Association, Inc. main-
tains an extensive file of reference material

relating to lead additives. Material available Fact Number 3:

upon request includes:
The knowns and unknowns about non-leaded gasoline do not at this
point support the supposition that auto emission problems will be

LIA statements to:
_ solved by the removal of lead.
The Commerce Department Technical Ad-
visory Board Panel on Automotive Fuels and
Air Pollution.
The California Assembly Transportation Com- Fact Number 4:
mittee.
The Pennsylvania House Committee on The uncertainties about resuits of using non-leaded gasoline empha-

Health d Weif . . H

cath an ore size the need not to ban leaded gasoline now for the future.
The U.S. Senate Subcommittee on Air and

Water Pollution.

L TR T AT TEESTT RIS LSRR

Th 8. Sub i

Heaith ‘snd Weltare - committee on  Public Fact Number 5: !
Lead does not contribute to formation of photochemical smog—one

Intormative material: objectionable result of auto emissions. ?

“Facts About Lead and the Atmosphere.”

Th i P R

Ko A ieg, o o Remeal of Lese Fact Number 6:

St . :
1§ro " the Lead Out” Motor Trend, May Lead in the atmosphere—whether from auto exhausts or other

“Comparative Emissions From Some Leaded sources—does not represent a health hazard to the public. Lead

and Prototype Lead-Free Automobile Fuels.' . .

USS. Bureau of Mines Report 7390, May 1970. traps for automobile exhausts are being developed and demonstrated.
LIt2esey
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View of the computer room at TWA's Rockleigh Communication Center. TWA uses a Burroughs B5500 Data Processing System at this complex

LEAD BATTERIES ASSURE UNINTERRUPTED PCNER
SERVICE FOR AIRLINE COMPUTER CENTERS

Today the air lines are perhaps one
segment of our economy most depen-
dent on real time computers that are
in operation up to 24 hours a day.
Almost every line has installed or is

in the process of installing complex
computerized centers to assist them
in serving their passengers. Prime
functions of the centers are to in-
stantaneously record passenger infor-

mation, flight data. flicht progress,
rental car and hotel reservations,
special meals and other important in-
telligence from a hroad network of
airport and city reservation offices.

American’'s computer room showing its IBM 7090 Data Processing System. In the far background the IBM 1301 Disc Storage units are locatea
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zjrlines pionevrr‘d the
{ the «mnpulc-riu’(‘i pas-
watem. Their en-
ith IBM computer
lennvd the svstem fr)om
Juid smerican’s Sabre Res.
(enter at Briarchiff _\I.anor,
The Sabre center is ac
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it as 2,000 inputs
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it |eased phone lines tic the
1 jocations to the center.
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I make sure this (‘umput?r com-
olen 1= always operable, American en-
Pvmm.\ together with consultants de-
.imf 2 power hackup for the cenlter.

a solid state Uninterruptible

Power Supply 1 UPS) that consists of

o AC o DC rectifier, a 177-cell lead

id Lattery. rated at 2,400 ampere
i are. and DC to AC inverters.

Phe lead avid battery is constantly

o the line and is capable of taking

wer the Ioad of the svstem immedi-

weh. during on outage. until the

Phies 18

1oviliany diesel zenerators are started
ne At American. two diesel genera-
fer sls ane on standby to power the
~omputer if a prolonged power out-
aoe should occur. These generators
vould b automatically started by
tad acid hatteries if such an outage
~oours. A second set of two diesel-
sonerators are installed to power the
air conditioning system necessary to
sintain the proper temperature lev-
of the computers. If for any
reasone during a lenethy power inter-
saption. the auxiliary power plant
could not be started. the lead acid
tattbeny of the Uninterruptible Power
“ipph could sustain the computer
«mplex for 37 minutes, This would
Zive the cumputer room personnel
anple time to complete an orderly
dwtdown of the facility. Under nor-
mal operating conditions. however,
shen the auxiliary power plant takes
“er the load. the lead acid batteries
::gli;z:;m:jii(?“y recharqu by the

< Keeping them ready for any

other emergency.

According to  Arthur (. King,
VManager Facilities Engineering for
American. the svastem was installed
to carry the computer load long
enough to start auxiliary generators
during an extended outage. tu take
over during short power interruptions
and to assure constancy of power.

Maintenance of the system is a rel-
atively casy matter. Once a month the
LP> is tested by purposelv inter
rupting the utility power supply and
allowing the lead acid batteries to
take over. The diesel generators are
also tested about once a month. To
assure maximum batterv efficiency at
all times. about once a month 10%¢
of the batterv's cells are checked
for voltage, temperature and specific
eravity.

Once a vear a 100%¢ check of the
battery is made. As the individual
cell containers are of clear plastic.
a visual inspection of the electrolyvte
level is all that is necessary to indi-
cate the need for adding water.

Trans World Airlines maintains a
similar communications center at
Rockleigh, New Jersey. [t differs
from the American Airlines center in
that the computers were supplied by
Burroughs Corpuration and it em-
plovs gas-turbine generators for aux-
iliary power. The real time computers
are on the line 24 hours a day.

Presently TWA is expanding its
UPS system through the addition of
a second 177-cell lead acid battery
to accommodate additional computer
svstems. When completely installed
the UPS will be capable of sustaining
the computers for a half hour with-
out any outside power. As for the
two auxiliary generators, one is lead
acid battery start and the other is
air start. The system is checked out
once a month when it is run for a
period of between four to six hours.

Because of the critical nature of
the stored information. all airlines
reservations computer centers rely on
lead acid batteries to maintain the
load until auxiliarv power can take
over. These UPS :ystems also insure
against current and voltage variations
that would cause the computers either
to file data erratically or completely
miss information bits.

At the right of the static inverter and rec-
tifier banks are located the 177-celi lead
acid battery of the Sabre Center. To give
some idea of the battery’'s size, 1t contains
about 80 tons of lead whereas an auto-
mobile battery contains 20 pounds of lead.

The two diesel drive generators, used to
power American's computer rocom in the
event of a power outage are automatically
started by five 6-voit lead acid batteries
connected in series.

To power the air-conditioning for the com-
puter room in the event of a power outage,
American maintains two diesel generator
sets. These units are started automatically
by three 6-volt lead acid batteries wired n
series.
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LEAD

Still First for
Waterproofing

Client: Missouri State Board of Public
Buildings: Governor Warren E. Hearnes,
Chairman: Lieutenant Governor William S.
Morris. Secretary: Attorney General John
(.. Danforth, Member: under the direction
of the Division of Planning and Construc-
tion, John D. Paulus, Jr., AIA, Director.

Architect: Richard P. Schneider, St. Louis.

General Contractor: E. G, Linhardt, Jeffer-
son City, Mo.

Lead Work: Larry Goad & Co., St. Louis.

The State of Missouri is currently
vngaged in a program of restoration
of the Capitol Building and sur-
rounding erounds. The badly worn
steps of the Capitol are now being
replaced and waterproofed with sheet
lead.

So successful was the waterproof-
inge installation on the Capitol steps.
sheet lead was selected by architect
Richard P. Schneider of St. Louis to
line the north patio pool on the Capi-
tol erounds.

This oval shaped pool. the “Foun-
tain of the Centaurs.” has leaked ever
since it was frst filled with water
some 40 vears ago. Over this period,
many attempts had been made to seal
the leaks with tar and paint without
SUCCeSsS,

To prepare the pool for lining, all
Joose material was removed and a
new conerete slab. four inches thick,
was poured. New concrete was also
added around the edge of the pool.
Into this. a reglet was cut to com-
pletely encircle the pool. Before the
lead lining was installed, the area was
covered with asphalt impregnated
felt. This was used to protect the
sheet lead from the temporary cor-
rosive attack of the free lime found
in all cementitious materials.

In the construction of the lining. a
membrane of 8-lb. sheet lead (14"
thick ), was laid across the bottem of

10

The sheets on the sides are formed at the
pottem of the pool to follow the cant profile.

View of the finish corner of the pool shows
how easily the sheet lead can be made to
conform to intricate shapes and still main-
tain complete waterproofing integrity.

the pool and the joints burned
{welded). The sheets were overlapped
slightlv and then beveled with a shave
hook prior to burning to present a
smooth. even appearance. This tech-
nique was used because the lead lin-
ing acts as an exposed membranec.
The lead sheets were carried up over
the statue bases and around drains.
overflows and pipe penetrations, Nar-
row lead sheets were next flashed into
the reglet around the top of the pool's
edge with lead wool and lead wedges.
Enough lead was furnished to provide
for the sheets that formed the sides

Workman is forming the 8:-Ib. sheet lead to
the sides of the pool with a wood dressing
tool. The sheets that form the sides are
first tack burned and then finish burned to
the sheets that are flashed into reglet that
was cut around the pool.

The bases for the fountain statues are cov-
ered with lead to insure the continuity of
the membrane.

of the pool to be burned to it. The
sides of the pool were formed in a
“Z" shape to make it possible to hurn
the sheets to the lead along the top
of the pool and bottom linings in a
horizontal position. Sheets on  the
side of the pool were then burned
together to complete the waterproof-
ing operation.

To provide night illumination six
light fixtures have been shimmed into
place with lead wedges and sealed.
These lights are also recessed into
Carthage stone housings using lead
wedges and a sealant.

General view of the “Fou: 'ain of .he Centaurs” on the Capitol grounds at Jefferson City.
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LEAD LOWERS CURTAIN
ON INDUSTRIAL NOISE

The use of a glass fiber fabric sand-
wich between two layers of lead
loaded vinyl as an eflective sound
Larrier is not new. This type of ma-
ierial has been used for some time
lo insulate the cabins of jet air-
planes from the roar of the engines.

A new composite combines this
olass fiber lined leadloaded vinyl
with one-inch thick sound-absorbent
polvurethane foam to form a sound
insulating and absorbing curtain. The
foam is applied to the leaded vinyl
in 10-inch wide vertical strips to per-
mit the curtain to fold in accordian
style when it is opened. The sound
absorption property of the foam helps
reduce noise in the exposed areas and
the leaded vinyl permits a marked
reduction in transmitted sound out-
side the high noise area.

CHANGE OF
ADDRESS OR
NEW READER

Use this side of

the coupon if you

have recently changed
your address or if

you would like to be
added to the mailing
list for LEAD

LEAD WALLED ROOM
AIDS CANCER RESEARCH

With solid lead walls and doors al-
most a foot thick, this radiation-free
chamber at the University of Utah
Medical Center in Salt Lake City
assists doctors conducting cancer re-
search. The doors, as shown in the
photo. look almost like those on a
bank vault. Over 377,000 pounds of
lead were used in the construction of
the room.

The project treats and studies small
animals. The animals are placed in
the lead chamber and examined with
a “bodv counter,” a radiation detec-
tion device that measures the level
of radioactivity in the animal’s body.
The equipment is being used to de-
termine the relationship of radio-
activity to bone cancer.

[0 FOR CHANGE OF ADDRESS PLEASE

WRITE IN NUMBER FROM TOP OF
ADDRESS OR ATTACH OLD LABEL.

(please check one)

SILENT SAM . . .
THE SWINGER OF THE '70's

A revolutionary approach to
traflic control is represented by Silent
Sam'™, a lead acid hatterv-powered
robot designed and produced by
Queens Devices. Inc.. Long lsland
City, New York.

Sam is a natural for the con~truc-
tion industry. public utilities. road
builders and others who create traffic
control problems in the normal course
of their business. With pedestal. Sam
looms overall at 7'6”. The unit with
battery weighs more than 200 pounds
—a dependable. tip-proof. alwavs on
the job control for traffic.
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NEW LISTINGS

Lead applications for building
and construction

Reprint of article from Progressive Arch
tecture reviewing the latest developments
s the use cf iead 1n architecture and
construction. Twelve pages. A-10

ARCHITECTURAL

Lead armor soundproofs
new arts center

Chicago’'s new Center for the Performing
Arts 1s sheathed entirely in lead. A gen
erar description is given of the job and
how the lead was handled. Four pages
lustrated A-7.

The effects of waste line effiuents
on synthetic rubber gaskets for
cast iron soilpipe
Synthetic rubber of a type similar to that
used as gaskets (n waste hne joints was
exposed to many effluents found in the
plumping waste system. Twelve pages
charts. tables and iilustrations. D-5

CERAMICS

Microstructures and Magnetic
Properties of Lead Ferrites

Investigaticn of isotropic high lead ferrites
shcws they can be prepared with energy
products greater than 14 x 10 G Qe.
Eight page reprint. B9

CABLE SHEATHING

Lead sheathing for power cable

Design guide for use of lead sheathed
power cabie. Factors governing cable se-

lection are also reviewed Twenty-four
pages. ilustrated, C-1
PLUMBING

Will calked fead joints withstand
high temperatures?
Describes tests on uncoated cast ron soil
pipe with lead and oakum joints. Such
joints were found to withstand tempera-
tures to 170° F without leakage. Four
pages. reprint. D-4

ANODES FOR
CATHODIC PROTECTION

Lead-silver alloy anodes in cathodic
protection of ships

Operating etficiency and behavior of iead-
siiver anodes for corrosion protection of
ships. Other anodes are compared. Details
of operation, costs and other rmportant
factors are discussed. Eight page reprint,
tables and illustrations. E-1

PAINTS

Red lead based paint systems

Technical booklet hists properties and ap-
plications for twenty-four red lead paint
systems. Specific uses, e g. fresh water,
manne, etc. suggested for a wide varety
of formulations. Preparation of surfaces
discussed in detail. Thirty-two pages
charts F.1

ANTI-VIBRATION PADS

Ways to reduce press vibration

Two installations of lead asbestos pads to
reduce heavy machinery wv:brations. Sec
tional drawings and loadings are given.
Two pages. illustrated. G-1

CHEMICAL CONSTRUCTION &
CORROSION PROTECTION

Lead in modern chemical
construction

Reprint from Encyciopedia of Chemical
Pracess Equipment. Describes installation.
proper design apphication, and testing of
iead linings. Twelve pages, illustrated. H-1

SOLDERING AND WELDING
Soldering alloys

Describes numerous alloys used as solders
and discusses advantages and drawbacks
of many. Fiux requirements for soldering
most metals, both ferrous and non-ferrous
are listed. Four pages, tables and charts. 1-3
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SOUND BARRIERS

Practical apptlication of sheet lead
for sound barriers

Twelve page manual gives specific wail
constructicn and performances. Tables,
charts and tllustrations. J-1

BATTERIES

Lift trucks: Accent on muscle,
and talent too

Report discusses latest developments in
the hft truck field together wnth future
forecasts. Contains concise details on the
economy of electrics. L-8

Industrial truck cost calculator

Three nomographs permit estimation of
costs for gas vs. battery powered indus-
trial trucks (n two or three minutes
Twelve pages., charts and tables L-1

GENERAL
The U.S. Lead Industry—1969

An annual review of activity within the in-
dustry that contains a general summary
for the year and a series of charts ancg
tables gwving current statistics on iead
Frecduction and consumption. M-14

Publications z~d film=

This book!et 1:sts all the material curcently
availlable from Lead Industries Associa-
tion, Inc. Sixteen pages. M-13

Primary lead production areas
in the U.S.

For schools, libraries. 11”x14” map show-
g focations in U.S. of most lead smelters
and refineries, and lead mines. M-11
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