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In late January, 1968, H«- 
very metallurgists and tech 
nician* faced the crucial 
moment of truth regarding 
their revolutionary use of 
seamless titanium tubing in 
the flash evaporator desali 
nation plant adjoining the 
company's multi-million dol 
lar alumina plant.

Five years earlier at Har

vey eerperatu headquarters 
in Torrance, engineers laid 
out plans for an extraordi 
nary alumina plant. Space 
age technology was applied 
to the crucial demands of 
converting bauxite into alu 
mina. Highly advanced ap 
plication of the new science 
of automation and comput 
erization would be basic in

the concept, design, and con 
struction of these key addi 
tions to Harvey designs for 
a totally integrated com 
pany.

The project was top se 
cret. In cooperation with 
several of the nation's top 
manufacturers, company en 
gineers made innovations in 
computer design and use. 
Many of these technical

patent numbers.
A key installation neces 

sary for the maintenance of 
human life and the alumia 
process would be the sea 
water desalination plant. 
Throughout its corporate ex 
istence, Harvey management 
has been characterized by 
skillful planning, timing, and

IR opcfftuo&s. Tn  
challenge of the sea gave 
promise of a new imagina 
tive response by company 
leadership.

A desalination facility is 
costly to build and maintain. 
Lawrence Harvey wrestled 
with the enduring problem 
of keeping the conversion 
plant from eating up man-

Virgin Islands Plant
An aerial view of the Harvey Aluminum plant at St. Croix, Virgin 
Islands, shows the most modern automated ore plants In the world. 
It was at the Virgin Islands facility that Harvey engineers proved 
that titanium is the most efficient metal for use in desalting plants.

Titanium tubing used for more than two years in a «alt water con 
version unit showed no measurable wear when it was examined by 
engineers.

hours, manufacturing costs, 
and ultimately, profits. A 
chronic problem is the tub 
ing in the units because 
leaks and breakdowns are a 
constant expense. The plant's 
isolated location in the Vir 
gin Islands plus Harvey's 
propensity for economy of 
operation, required the use 
of a material which would 
prevent downtime and hold 
maintenance to a bare min 
imum.

Titanium appeared to be 
the best material available 
because of its anticipated re 
sistance to the effects of salt 
water at a high velocity. 
However, titanium had no 
record of experience in a 
production unit; and there 
were disturbing reports of 
salt water corrosion, partic 
ularly of .the crevice type, 
based on laboratory data de 
veloped by reputable labora 
tories. Counting all the costs, 
a decision was made. The 
Westinghouse designed mul 
tiple flash evaporator would 
use seamless titanium tub 
ing.

Now, more than two years 
had slipped by and Harvey 
personnel were excited about 
the performance of titanium 
seamless tubing supplied by 
the Titanium Division of 
Harvey Aluminum. There 
had been no leaks, no break 
downs, no downtime! Desali 
nation experts from indus 
try, the military and govern 
ment expressed optimistic 
interest in the experiment.

Just what was the condi 
tion of the 100 miles of 
seamless titanium tubing 
after five billion gallons of 
sea water had passed 
through them? Had cracks 
developed inside? Were the 
walls scored? Had the metal 
worn down to the breaking 
point Was there erosion or 
corrosion?

In moments, the metallur 
gical Inspectors would have 
the answer. The cover plates 
were removed Ho expose the 
.tube entrances. Using a 
damp cloth, the investigators 
easily removed brown slime 
to reveal the original ma 
chining marks. Boroscopic

examination revealed orig 
inal production die lines 
identical to I.D. superficial 
indications observed when 
the tubes left the production 
plant. The ends of the tubes, 
the area most susceptible to 
attack because of rolling 
and welding operations, 
showed no evidence of cor 
rosion or pitting.

All tubing was found to 
be in perfect, like new, con 
dition. At the inlet area, for 
more than two years, some 
5,000 to 8,000 gallons per 
minute of raw sea water, to 
gether with abrasive mollusk 
shells and shell particles, 
had surged through the tita 
nium tubes. There was no 
sign of erosion, corrosion, 
or abrasion. Other materials 
used in similar evaporators 
have had failures in less 
than a year's operation.

In the evaporator and 
brine heater areas, high tem 
peratures ranging from 175 
degrees to 250 degrees Fahr 
enheit hold sway, and still 
there was no evidence of 
pitting or the much feared 
crevice corrosion. The de 
salination had been substan 
tiated.

£ A *>
The Harvey metallurgists 

had originally selected a 
tube thickness of .028 inches 
but were now convinced the 
wall thickness could be re 
duced even further, thus 
enhancing the conductivity 
of the condenser. Other ma

terials could not have mat r 
this challenge. The tubing is -. 
completely resistant- to cof-  ; 
rosion in sea water environ- ' 
meats including those in - 
and around brackish inlets  ' 
and industrial areas. It is ex- . 
tremely resistant to velocity ; 
cavitation attack and erosion ; 
Greater velocities may be » 
used in order to increase « 
efficiency in the heat ex-, 
change system, as well as to 
decrease marine fouling.

Harvey's experiment jus 
tifies the original concept 
that titanium is the most 
practical and dependable 
material for desalination fi-, 
cilities. Titanium on a matai 
water basis is now, more 
economical at the initial in 
stallation time, all factors I 
considered, than all other; 
types of tubing. It is esti 
mated competitive material 
would have to be 100 per' 
cent replaced within a ten-, 
year period. The big divi 
dends of no downtime, less; 
maintenance, greater effi 
ciency, add up to greater 
profits.

The original design was; 
for an output of 750,000 gal- ; 
Ions during a 24-hour pe 
riod. However, due to thft. 
success of titanium, the op-! 
eration can, and has been, 
producting a million and a, 
half gallons during the same< 
period. The seamless tita*' 
nium tubing is expected to 

. last more than 30 years 
without replacement.

Harvey Aluminum, Inc., 
reported net sales for the 
first six months ending 
March 31, 1068, were $78,- 
471,711, up 12.7 per cent 
from $69,632,047 for the 
same period last year. This 
has set a new company sales 
and earnings record.

Net income for the six 
months period was $7,258,- 
828 (including investment 
tax credit of $302,772) an

increase of 14.8 per Cent 
over the $6,323,262 (includ-, 
ing investment tax credit of 
$1,211.000) earned in the ^ 
comparable period last year. 

Earnings per share were 
$1.14 on 6,371,922 shares 
outstanding March 31, 1968, 
an increase of 3.6 per cent 
above the $1.10 per share 
earned in the same period 
last year.
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HARVEY
^aluminum

A primary producer of quality aluminum in 
all alloys and sizes: Pig, ingot, billet, rod and 
bar, pipe, tube, hollow sections, press forg 
ing, impact extrusions, cans electrical bus 
bar, rigid conduit, structurals, special shapes, 
press extrusions, sheet, strip, plate, foil, screw 
machine and other aluminum products. Relat 
ed products in titanium, zirconium, and steel. 
Phone: (213) 775-2181 or contact any metal 
service center. , ., . ,., ,

HARVEY ALUMINUM

The affliction, Parkinson's dis 
ease or "shaking palsy." Its cause, 
a bit of diseased tissue deep with 
in the brain-making the hands 
tremble uncontrollably.

For years, doctors tried many 
ways of destroying the trouble 
some spot. Today, in carefully 
selected patients,,operations for 
Parkinson's disease are per 
formed safely and successfully 
with a new type of surgery based 
on cryogenics-the science of ex 
treme cold-that was pioneered 
by Union Carbide.

Working with surgeons at Saint 
Barnabas Hospital, New York City, 
Union Carbide designed equip 
ment by which the intense cold 
of liquid nitrogen, at 320 degrees 
below zero f., is applied with pin 
point exactness to the diseased 
tissue. Instantly frozen and de 
stroyed, the uncontrollable trem 
bling ceases.

Medical science Is finding 
more and-more uses for intense 
cold -another example of how 
Union Carbide takes familiar 
things and puts them to new and 
beneficial uses.
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