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The design of radio equipment that will come from Hallicrafters is
already shaping up—determined largely by thousands of hams who,
from their remote control locations all over the world, are sending
advice and suggestions on new radio ideas to Hallicrafters engineering

department.

Thousands and thousands of Hallicrafters pieces of high frequency
radio equipment are in use in the armed services. In a high percentage
of cases this equipment is used by operators with practical amateur
experience. From these qualified experts Hallicrafters has received
bhundreds of letters telling how Hallicrafters-built equipment stands up
under the most vicious battle conditions. Hallicrafters receives regularly
many valuable suggestions from hams in the field and at home. From
this rich deposit of “‘design by remote control” will emerge Hallicrafters
new line—built to meet ham requirements, designed for the world’s

most exacting users—the radio amateurs.
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READY NOW

The full text of
the official report

Omic
EIET0Y

FOR MILITARY PURPOSES

By Henry
DeWolf Smyth

Chairman, Dept. of Physics, Prince-
ton University. Consultant to the
“Manhattan District” (The cryptic
title given to the Atomic Bomb
project by the U. S. Corps of En-
gineers)

HIS is the famous “SMYTH REPORT”

as issued by Dr. Smyth at the

direction of Maj. Gen. L. R.

Groves, in charge of the Atomic
Bomb project. It is a general account of
the development of atomic energy under
the auspices of the United States govern-
ment.

D€ “One of the most fascinating and"al-
most certainly one of the most important
books published in our time. Here are the
authoritative facts as to that extraordinary,
terrible and unbelievably successful experi-
ment. They have already been summarized,
popularized, ‘explained” in a thousand
newspaper articles; but all the articles put
together do not carry the impact of this
sober, ‘semi-technical’ narrative exposition
of the most revolutionary single develop-
ment that any men now living are ever
likely to know. Deserves the profound and
prayerful consideration of every citizen of
the United States.”—N. Y. Herald Tribune

250 pages, containing all informa-
tion released to date, 12 photo-
graphs, 8 drawings.
Paper bound, $1.25.
Cloth bound, $2.00.

At your bookstore
PRINCETON
UNIVERSITY PRESS
Princeton, N. ].
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Previews of the Industrial Horizon

OIL RUSH

WAR’S heavy drain on known underground petroleum re-
serves and the probability that civilian consumption of
all types of petroleum products will increase in the near
and more distant future, demand that something be done
about it. And several things are being done that brighten
the oil horizon considerably.

Up in the Pacific Northwest there is a new oil rush on.
At the time of writing, no oil has yet been found in the area
around Portland, Oregon, but a number of dry wells have
been drilled and abandoned, others are down several thou-
sand feet, and new drilling is being started almost every day.
Cause of all the excitement in this area, where wild-catting
has been going on sporadically for almost a quarter of a
century, is two fold. Surface formations in this section of
Oregon are identical with those in the highly productive
fields of California, and geophysical prospecting has given
definite indication that the underground formations are of
the type in which oil may be found.

Still farther north, in the Canadian province of Alberta,
oil exploration is going on apace. Twenty miles from Turner
Valley, Canada’s most productive oil field, geologists are
confident that a dome-shaped formation has been located
that will soon be producing crude; out on the Alberta plains
a well was drilled last year that produced 1000 barrels a day
and is now being held back to 100 barrels. Since then, other
producing wells have been drilled, and still more are going
down.

This is a brief view of part of the exploratory work that
is going on in an effort to increase the proved oil reserves
of the world. But there is another part of the picture that
may someday become as important to the oil industry as
the familiar drilled wells. This involves the extraction of
petroleum from shale and sand. This type of work has been
carried out on a small scale in many parts of the world
but has the drawback that costs are too high. Now Socony-
Vacuum has announced a new method of processing oil
shale which, while still expensive, could make available 90
billion barrels of petroleum or in excess of four times the
present probable proved crude oil reserves.

Now, back to Canada again, and to northern Alberta.
Here, in and around Fort McMurray, is what has been re-
ported as one of the world’s largest oil reserves. The oil is
at or near the surface, but it is mixed with sand; extracting
the oil, again as in the case of shale, is expensive. However,
four companies are actively at work in this region and have
developed fairly economical methods of separating the oil
from the sand. But then they are faced with the problems
and expense of transportation. At present there is only a
single-track railroad to the oil-sands area and freight rates
are high. Someday a pipe-line to the “outside” may open up
this rich resource.

Eventually the oil resources of this world are going to
dwindle and disappear, but the work that the oil industry is
doing today seems to be pushing that day farther into the
future instead of bringing it closer. ’

MAGNESIUM POSSIBILITIES

LIGHTER than aluminum and, like that metal, available
in almost unlimited quantities, magnesium may be consid-
ered as a war baby that has cut all its teeth and is now
lustily chewing its way into many phases of industry. Thus
far the surface has only been scratched, and the wheel-
barrows and other gadgets that have been featured in the
daily press are mere straws in the wind. Wherever light-
ness and rigidity are required, there magnesium holds
promise. Production problems have been solved; the metal
can be adequately protected from corrosion; methods of
welding have been perfected; casting procedures no longer
present difficulties—all in all, magnesium is not only ready to
go, but it is going places rapidly.
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By A. P. Peck

In the textile industry magnesium is replacing steel and
wood for such parts of machinery as have to be handled in
the mill or sent by freight; thus labor and transportation
costs are reduced. Used in fabricating movable roller con-
veyors, magnesium makes the unit so light that one man can
move it from place to place instead of calling for additional
help or using a plant truck. These are only two concrete
examples; the future will disclose many more possibilities
as thinking machine designers delve into available facts
about magnesium and really put the metal to work.

PUDDING PROOF

No oNE department of an airline can anticipate all the
various problems which may arise in connection with the
operation of an airplane. With this truism in mind, Ameri-
can Airlines has invited nearly all of its 10,000 employees
to aid in the selection of a new utility type of plane. The
plane to be used will be selected from several specifications
after the employee survey is completed.

Here is an approach to an industrial problem that parallels
familiar consumer polls. It could well be extended to ma-
chine tools, plant layout, materials handling, and even mate-
rials selection.

SMOKELESS CITIES

JUST BEFORE the war, St. Louis succeeded, by passing laws
that were drastically enforced, in virtually eliminating in-
dustrial and residential smoke from its atmosphere. Other
cities were ready to follow suit when the war emergency
pushed the problem into the background. Now the question
of city smoke comes up again.

In the meantime, smoke precipitators have been improved,
smokeless stoves burning bituminous coal have been devel-
oped, and furnace attachments have been perfected which
eliminate smoke. Another approach to the problem is group
heating of buildings, where highly efficient fuel-burning
equipment is in charge of an experienced fireman.

City smoke is wasteful, not only from the fuel standpoint
but because it increases laundry and painting bills and prob-
ably has serious health implications. It can, and should, be
eliminated.

FOR FUTURE REFERENCE

BY USING aluminum as a coating for steel and as a deoxidiz-
ing agent in the manufacture of steel, it is foreseen that
the steel industry will become one of the principle cus-
tomers of the aluminum industry. . . The Department of
Agriculture estimates that farmers in the United States may
buy 200,000 tractqes a year for the next three years. . .
Despite cancellations, machine-tool manufacturers report
huge backlogs of orders, especially in high-production
machines; apparently few industries are willing to wait for
release of government owned equipment, both because of the
time element and the risk of obtaining tools that are on their
last legs. . . In a recent housing survey, only 3 percent of
the people questioned said that they were considering pur-
chase of prefabricated houses . . . Fallen trees, left in the
woods' from one logging season to the next, may be saved
from insect destruction by DDT.

SCIENTIFIC AMERICAN +* NOVEMBER 1945



. A

et

l"_
‘ X IR &
S5 gl o et
R, >,
ue At . e v
ik ¢ 3 v

The RCA Radio Altimeter assures that the last mountains have been passed before letting down to the airport in the valley below.

Measuring "every bump on the landscape”

A radio altimeter —that indicates the exact
height above land or sea—is another RCA
contribution to aviation.

Old-style altimeters gave only the ap-
&)roximate height above sea level —did not
warn of unexpected “off-course” mountains.

To perfect a better altimeter was one of
science’s most baflling problems. So RCA
developed an instrument so accurate it
“measures every bump on the landscape”
from the highest possible altitudes...so sen-
sitive it can measure the height of a house
at 500 feet!

This altimeter —actually a form of radar
—directs radio waves from the airplane to
earth and back again . . . tells the pilot ex-

NOVEMBER 1945 -

~-af 20,000 Feet!

actly how far he is from the ground. . .warns
of dangerously close clearance . . .“sees”
through heaviest fog or snow.

All the radio altimeters used in Army,
Navy and British aircraft were designed
and first produced by RCA. This same pio-
neering research goes into every RCA prod-
uct. So when you buy an RCA Victor radio,
Victrola, television receiver, even a radio
tube replacement, you enjoy a unique pride
of ownership.-For you know it is one of the
finest instruments of its kind that science
has yet achieved.

Radio Corporation of America, Radio
City, New York 20. Listen to The RCA
Show, Sunday, 4:30 P.M., E.T., over NBC.

SCIENTIFIC AMERICAN

The RCA radio altimeter will be a
major contribution to the safety of
post-war commercial flying. The
section at the left sends the radio
waves to earth and back again
while the “box™ at the right —tim-
ing these waves to the millionth of
a second—tells the navigator the
plane’s exact height in feet.

RADIO CORPORATION of AMERICA
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S0 Years Agoin . . .

(Condensed from Issues of November, 1895)

CARBORUNDUM— “Among the new industries resulting
from the economical production of electrical current at
Niagara Falls is that of Carborundum. . . To produce Carbo-
rundum at the lowest possible cost, and thereby permit of its
general adoption as an abrasive for all classes of work, has
of course been a subject of vast importance to the Carbo-
rundum Company, and after having investigated the possi-
bilities of Niagara Falls as a manufacturing point, they
determined to locate a plant in that city that they might
have the benefits of cheap power from the Power Company
and have also the advantage of railway facilities there
offered.”

PUNKAH PULLERS — “There are over 120 patents for punkah
pullers, and yet none have come into general use in India.

. So long as the coolie is cheaper than the cost of working
a machine puller, there is no chance of their ever coming
into general uses.”

ELECTRIC LOCOMOTIVES — “The first of the lot of four elec-
tric locomotives to be built by the General Electric Company
for the Baltimore & Ohio tunnel at Baltimore is in active
service. The second one is being shipped in parts. The con-
tract requires the engine to haul 15 loaded passenger cars
and a locomotive at 35 miles an hour and 30 loaded freight
cars and locomotive at 15 miles an hour through the tunnel
up an 0.8 percent grade.”

NATURAL GAS — “Since 1886 natural gas has been a com-
mercial product in Kansas, where it has been found in
numerous localities, although the total supply thus far ob-

tained has not been great. Quite recently, however, oil and
gas were discovered in the southeastern part of the State,
and several companies obtained leases and began prospecting,
the Palmer Oil and Gas Company, of Ohio, operating in the
neighborhood of Iola, Kansas. In a well recently drilled
near that place, the pressure of the flow of gas was so great
that drilling operations had to be suspended, and, after get-
ting the well under control, the managers arranged to drill a
second well by operating the engine and drilling plant with
the high pressure gas obtained from the first well.”

TRANSSIBERIAN — “A work of prime importance is now being
accomplished in Asia, silently and without parade—the
construction of the Transsiberian Railway. When finished,
this line will exceed in length any of those that exist upon
the globe. In fact, its length, from Tcheliabinsk, its initial
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point, to Vladivostok, its terminus, will be 4,536 miles, while
the length of the Transcanadian, which is alone worthy of
being compared with it, reaches, between Montreal and Van-
couver, but 2,760 miles.”

FIREPROOF — “The ideal fireproof building should -fulfill
three conditions: 1. It should be proof against attack from
without. 2. The skeleton frame, consisting of steel columns
and horizontal girders, should be inclosed in some thoroughly
fireproof material. 3. It should be able to localize a fire, and
confine it to the particular floor upon which it originates.”

RATIONS — “The federal government has been experiment-
ing at its various military posts with condensed army rations.

. The theory of condensed rations is, not that they shall
serve the army as permanent food, but rather as provision
to be taken along in an emergency. The condensed rations
have less weight and bulk than the regular rations, but
the prime desideratum was that the food should be service-
able in emergency cases, for expeditions of about four days’
duration.”

INDIAN SILK — “Though the Indian trade in silk has fallen off
since the days when the Portuguese found the silk-laden
ships of the merchants of Cambay the greatest prize they
could win, or the industry constituted the chief source
of revenue to the old ‘Honorable Company, yet still it
forms in the raw a very appreciable item in the commerce
of India.”

GLASS HOUSES — “The day may yet arrive when people will
live in glass houses. A patent has been secured for glass
bricks of a peculiar pattern. The material of which they
are composed being a first rate non-conductor, these bricks
will keep the cold out of a dwelling built of them, while
admitting the light. It is claimed they will exclude noise,
being hollow. Furthermore, the inmates of a glass house
need not be afraid of being under too close observation
by neighbors, inasmuch that it is not requisite that the
bricks shall be transparent. They may be of opaque ground
glass or of any color that may be suitable for decorative
effect.”

SAFETY — “A safety appliance for electric wires consists of
a bracket at the top of the pole which supports the line,
the bracket having at its extremity a pear-shaped loop,
the inner portion of which has a sharp edge. . . When the line
breaks it drops upon the sharp edge of the loop, which cuts
the insulation, if there be any, and forms an electric contact
with the bracket, and the bracket being connected by a wire
with the ground, the fallen wire is immediately grounded
and the portion lying outside of the loop or within reach
is thus rendered harmless.”

WATERWHEEL — “A waterwheel of remarkable construction
has been introduced in the North Star mine, Grass Valley,
Cal. It is eighteen feet in diameter, weighs 10,500 pounds and
develops 250 horse power, running under 750 feet head, at
110 revolutions, and is directly connected to the shaft of
a duplex compressor, compound tandem type, of same ca-
pacity. . . From a cast-iron hub radiate twenty-four steel
spokes, which are connected to a rim made up of angle iron
properly shaped, having a slat for the buckets, which are
bolted to the periphery, the strain being taken by four heavy
steel truss rods.”

LIQUID AIR — “An interesting illustration of the rapidity
with which purely scientific discoveries frequently become
the starting point of new industries is furnished by the case
of liquid air. It is no long time since liquid air was pro-
duced for the first time in quantities great enough to admit
of its application for purposes of research; yet steps are
already being taken to treat liquid air as an article of com-
merce and to turn it out upon a large scale.”

WOOD “CANS"” —“Wood pulp fruit cans are among the latest
applications of wood fiber to a useful purpose. One method
of manufacture consists in taking the soft pulp direct from
the wire netting and moulding it into cylindrical form,
about the length of a dozen cans, and keeping it as hollow
tubes until ready for cutting and heading.”

SCIENTIFIC AMERICAN + NOVEMBER 1945
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BELL TELEPHONE LABORATORIES

Exploring and inventing, devising and perfecting for continued
improvements and economies in telephone service.

TINY GIANT WITH A HISTORY

Long before the war, the men who design your Bell
Telephone System were looking for an electron tube
with frequency capabilities never before attained.
With it, they could transmit wide bands of tele-
phone messages — several hundred of them — simul-
taneously through coaxial cable—economically, and
over long distances.

They developed a tube which set a new standard in
broad-band, high-frequency amplification. So minute
that its electrode system had to be inspected under a
magnifying glass, the tube could amplify either the
voices of 480 people talking at the same time, or the
patterns of television. Long-distance, broad-band
transmission became a commercial reality.

Cross-section of Electrode System
(five times actual size)

When war came, this tube excelled all others as an
amplifier in certain military equipment. It then
grew into the 6AKS, one of the great little tubes of
the war. Besides producing 6AKS5’s in large quanti-
ties, the Western Electric responded to emergency
needs of the Army and Navy by furnishing design
specifications and production techniques to other
manufacturers, of whom at least five reached quan-
tity production. On every battlefront it helped our
ships and planes to bring in radio signals.

Developing electron tubes of revolutionary design
has been the steady job of Bell Laboratories scien-
tists ever since they devised the first practical tele-
phone amplifier over thirty years ago. Now tubes
like the 6AK5 will help speed the living pictures of
television, as well as hundreds of telephone con-
versations simultaneously over the coaxial and radio
highways of the Bell Telephone System.
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BETTER GASOLINE
IS HERE!

You can utilize today’s gasoline quality to

pay extra dividends in power and economy

BETTER GASOLINE is no longer a
hope —it’s a reality. Gasoline
companies are now supplying gas-
oline with improved base stock and
higher octane ratings.

This high-quality fuel will be of
great value to truck operators, who
are faced with the changing condi-
tions of the postwar world—heavier
competition in the truck field, de-
mand for better service, and the need

for lower ton-mile operating costs.
Higher octane gasoline, used to full

advantage, can help provide the extra
power, performance and economy
needed to solve these problems.

In ordering new equipment, you’ll
want to specify compression ratios to
utilize better gasoline. Many engines
now in service can also be brought
up to date—can be modified to util-
ize improved antiknock value.

By keeping pace with gasoline im-
provements you will be taking a long
step toward more economical opera-
tion per ton mile.

More power from every gallon of gasoline and
from every cubic inch of engine displacement through

RESEARCH + SERVICE « PRODUCTS

ETHYL CORPORATION, Chrysler Building, New York 17, N. Y.
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Life-Blood Of
The World

Petroleum Was Known and Used in Limited Ways
fJor Thousands of Years Before It Was First De-
liberately Sought After on a Commercial Scale.
Then Came “Drake’s Folly” and the Dawn of the
Petroleum Age. The Development of Produciion,
Transportation, and Processing of Crude Oil Pre-
sents a Vivid Background Against Which to Evalu-
ate Achievements of the Petroleum Industry

By RUSSELL HOGIN

American Petroleum Institute

EAL beginnings of the petroleum industry of the
world date back only to the middle of the 19th
Century, when Drake drilled the first well ever
sunk in deliberate search of a supply of “black gold.”
Yet, as long as history has been recorded, and even
before, mankind has been making use of petroleum in
one or another of the many natural forms in which it
is found. The chariots of ancient Egypt’s pharoahs were
greased with a lubricant provided by nature and the
bodies of these mighty monarchs were preserved in
pitch obtained from the same sources. Herodotus re-
lates that the walls of Babylon were cemented by a
mortar of pitch; the curious round boats that have
plied the waters of the Euphrates from the time of Ne-
buchadnezzar to the present day are made water-tight
with pitch; the Bible states that Noah’s Ark was made
of gopher wood, pitched “within and without with pitch.”
The Zoroastrians of ancient Persia built their temples
around natural gas vents in what is now the Baku oil
field and thus obtained the “eternal fire” which they
worshipped. The more practical Chinese were using
natural gas carried through bamboo pipelines to heat
and light their houses 2000 years ago, and Pliny tells
us that oil from Sicily was burned in the temple of
Jupiter. There are many other references to the use of
petroleum in ancient times and there is, in addition,
a large body of evidence of its use not set down in writ-
ten history.
“ One of the strangest of the latter is that oil pits were
dug in eastern North America at least hundreds of
years before the first white man set foot on this con-
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Courtesy Drake Museum
The famous Drake oil well rig as it appeared about
1864. In the foreground, sitting on wheelbarrow,
is “Uncle Billy” Smith, who did the actual drilling

tinent. These ancient workings in the oil regions of
Pennsylvania, Kentucky, and Ohio have been examined
carefully by a number of early historians who fairly
well agree that these pits are hundreds of years old
and that they were used to collect oil. These workings
had long since been abandoned when they were first
noticed by early-day explorers. Large trees were grow-
ing out of some of them, testifying to their age.

Nobody knows who the ancient people were who
dug these pits, nor the use to which they put the oil.
The pits do not resemble the work of Indians, who were
not given to the digging of wells. These ancient oil pits
were carefully prepared, frequently lined with timbers
that had been hewn with stone axes, and in some cases
were dug to a considerable depth. The evidence is
strong that the eastern petroleum fields were producing
oil hundreds of years ago and on a more extensive
scale than they were when the white man first pene-
trated these regions.

The first Europeans to visit the New World found the
Indians collecting and using petroleum. Spanish ex-
plorers visiting Peru in 1527 named La Brea after the
asphalt deposits there. Juan Rodriguez Cabrillo, a
Portuguese navigator in the employ of the Spanish,
toured the coast of California in 1542-3 and found the
Indians at what is now Carpenteria, California, water-
proofing their dugout canoes from a pitch deposit there.
Cabrillo took advantage of the deposit to repair his
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ships, as did many navigators in those distant days of
uncharted seas and fragile wooden ships. At approxi-
mately the same time a group of the survivors of the
De Soto expedition, attempting to make their way
from the mouth of the Mississippi back to Mexico, were
blown ashore near Sabine Pass, Texas, and repaired
their boats at a nearby pitch deposit.

The first written reference to the use of petroleum
on this continent in its more familiar liquid form was
made in 1627 by a French missionary, Joseph de la
Roche D’Allion. This lay brother followed the Indian
trails to a famous oil spring near what is now Cuba,
New York, which was under the control of a branch
of the Iroquois tribe whom the French called the “Neu-
tral” Indians. Warfare was forbidden in the area around
the spring over which these Indians held sway, and ac-
cess to the oil was open to all.

De la Roche recorded his experiences in a letter dated
July 18, 1627, in which he said that “these Indians col-
lect a good kind of oil called Antonotons, which is trans-
lated to mean ‘oh how much there is of it.” Other
French missionaries later visited the spring, and by
1670 it was marked on a map of the French colonies.

For two centuries thereafter, the story of petroleum
follows an unvarying pattern. As the early traders and
explorers followed the Indian trails across the Alle-
ghenies, the Great Smokies, and up into Texas from
Mexico, they found the Indians collecting seepage oil
and using it as a medicine for themselves and as a cure
for ailments of horses. The early travelers and settlers
followed their example.

The Indians had an unusual custom of “peace trails”
and “war trails.” Situated on the peace trails were
common necessities such as salt deposits, oil springs,
and the like. A party of Indians traveling the peace trail
could traverse hostile areas to obtain these necessities
without danger of attack. The early white men noted
this and acted accordingly. The trail down Oil Creek
in Venango County, Pennsylvania, was one of these
peace trails. Petroleum flowed as scum over the surface
of this creek, which later was the scene of the first oil
well and the first oil boom. The seepage area in
Naccgdoches County, Texas, was known to travelers

Prom Scientific American
0il well in Ohio, drilled in 1864, which has continued to produce for over three quarters of a century
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“Kicking down” a well in the early days of the oil
industry was only a slight improvement on the method
used in China for many centuries to sink water wells

up the Spanish Trail as early as 1790. They collected
the oil to use as a lubricant for the axles of their wagons
and carts, in addition to the common use as a supposed
cure-all for man and beast.

William Byrd III noted two oil springs southwest of
Richmond, Virginia, in 1705, although their exact loca-
tion is now unknown and in 1753 George Washington
and General Andrew Lewis received a patent on a sec-
tion of land near Charleston, West Virginia, that con-
tained a “burning spring.” All of these and doubtless
many other oil seeps were known and visited by the
early settlers.

DESPISED PETROLEUM — The world’s first oil well
was drilled in 1859, but the method by which it was
drilled was developed west of the Alleghenies in 1806.
Salt was a highly prized commodity in the newly settled
western country and the Ruffner brothers started a
salt works in 1806 at what is now Charleston, West Vir-
ginia. Their procedure was to drill a well to salt water,
which then would flow to the surface in artesian fash-
ion; the salt was obtained from the brine by evaporation.

The Ruffners’ method was to dig a shaft down to
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bedrock and to fix a “conductor” made of a hollow
sycamore log in the shaft. They then drilled through
the log down to a depth of 58 feet, where they struck
a strong flow of salt water. The Ruffners encountered
only a small amount of oil in their well, but did get a
flow of natural gas which they used for fuel for evapo-
rating the water from the salt. Many of the later salt-
well drillers were not so lucky. They got large quanti-
ties of petroleum, for which they had no use whatso-
ever.

It is of interest to note the Ruffners’ drilling method,
not only because it was widely used in the early oil
fields, but because the Chinese had invented it 2000
years before. The chief feature of the method was the
spring pole, a green tree trunk some 40 feet in length
with one end firmly imbedded in the ground or attached
to the butt of a tree. The pole passed over a forked post,
with the lighter, or spring, end of the pole extending
over the drilling site. The drilling tools were attached

Courtesy Drake Memorial Museum

Tools used in drilling the Drake oil well in 1859

to the spring pole. These consisted mainly of a heavy
length of iron, slightly sharpened on the end, and
chained to the spring pole. A couple of men would
throw their weight on the spring end of the pole, thus
dashing the iron bit against the bottom of the hole.
There were a number of variations of this primitive
method in later wells, but the spring-pole rig remained
in use for a long time.

For almost. half a century after the Ruffners drilled
their first well, petroleum was a despised and thrice-
cursed intruder to the salt-well drillers of the Ohio
Valley region. Nobody wanted it. The small amount
used as medicine and as a lubricant was readily ob-
tainable otherwise and the remainder was not only a
drug on the market, but a discouraging deterrent to
the profitable business of obtaining salt. Oil ran out
onto the ground from salt wells, floated down rivers
and streams, caught fire, and served mankind only as a
topic of conversation in the pioneer countryside.

True, as early as 1819, men were suggesting simple
refining methods to remove the unpleasant odor from
burning crude oil, thus making it available as an il-
luminant, but nothing was done about it at the time.
The best explanation for this apparent lack of fore-
sight seems to be that the world simply was not yet
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ready for oil and men’s imaginations had not envisioned
its possibilities. We do know that when oil was found in
quantity in 1829 in Cumberland County, Kentucky,
as a result of the usual salt-well curse, it was allowed
to flow for months down the Cumberland River, reach-
ing as far as Gallatin, Tennessee, 100 miles away. The
oil later caught fire, and the “burning Cumberland”
was noted and commented upon all over the burgeoning
United States.

The times cried for a new source of light. In common
use were tallow candles, sperm oil lamps, pine knot
torches, and open fires—essentially unchanged since the
dawn of history. The world wanted something better
and in various countries men were seeking it. James
Young of Scotland distilled “paraffine 0il” from shale
and coal in 1848; Abraham Gessner, a Canadian, started
the manufacture of illuminating oil from coal at about
the same time. Gessner called his product “kerosine,”
but “coal 0il” was the popular name for it for years to
come. Tiny refineries sprang up throughout the United
States and a brisk industry was aborning when Colonel
Edwin L. Drake drilled the world’s first oil well on the
banks of Oil Creek, near Titusville, Pennsylvania, on
August 27, 1859, and the Petroleum Age began.

DEVELOPMENT STARTS — Many men had a part in
that first oil well. It was the result of a chain of actions.
The time was ripe for beginning the development of
this great natural resource and men and events moved
in sequence to bring it about.

George H. Bissell, New York lawyer and New Haven
businessman, started it. The story goes that, in 1854, he
visited Dartmouth College, his alma mater, and called
upon Professor Crosby of the chemistry department.
The professor showed Bissell a small bottle of crude
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Well drilling in the early days of the oil industry
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Photo taken in 1865. Courtesy The Texas Company

Within a few years after the Drake well was brought in, oil derricks dotted the Pennsylvania and Ohio country sides

oil sent by his nephew, Francis B. Brewer, who had col-
lected it from an oil spring on his father’s land near
Titusville, Pennsylvania. '

Bissell was impressed. Here was Opportunity with a
capital O and he determined to take advantage of it.
Persuading his former law partner, Jonathan G. Eve-
leth, to join him, Bissell leased, in November of 1854,
105 acres of land from Brewer for 99 years without
royalty. The price was $5000; $500 down and the rest
on notes from Bissell.

The opening move of this first oil operation was to
have the land trenched to collect the surface seepage
oil. When three barrels had been collected, they were
sent to Benjamin Silliman, Jr., professor of chemistry
at Yale University.

The report of this chemist is a monument to scientific
analysis. He analyzed the many components of the
crude oil and set the pattern for refining that has en-

Courtesy American Petroleum Institute
One of the early Pennsylvania oil refineries
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ured to this day. He concluded with the statement that
many valuable products could be obtained from petro-
leum. That did it. While it took Bissell five years to get
an oil well—and many more years for refining to emerge
from its swaddling clothes—nevertheless the basic facts
about this great mineral resource were resolved.

ORGANIZING FOR OIL — Backed by the Silliman re-
port, Bissell and Eveleth obtained limited backing from
a banker, James M. Townsend, and others and that same
year, 1854, the Pennsylvania Rock Oil Company was
formed. The company later was reorganized as the
Seneca Oil Company and it was this latter concern
that drilled the Drake well.

There was Bissell, then, with oil land, with capital,
and with a report that indicated a profitable use for the
product. The problem was how to get it out of the
ground in commercial quantities. Samuel M. Kier, a
salt-well owner of Pittsburgh, provided the answer.

Kier, associated with his father, had put down two
400-foot salt wells on the Allegheny River near Pitts-
burgh. True to form, they produced some oil. The re-
sourceful Kier, having no ready market for his oil, put
it through a crude refining process, and put it up in
half-pint bottles labeled “Kier’s Petroleum or Rock
0Oil, Celebrated for its Wonderful Curative Powers. A
Natural Remedy. Produced from a Well in Allegheny
County, Pennsylvania, 400 Feet Below the Earth’s Sur-
face.” Alongside the lettering were drawings of the
derricks used in boring and pumping the brine wells.

Bissell saw one of these bottles in a New York drug
store window in 1857 and decided immediately to drill
for oil in the same manner in which salt wells were
drilled. Colonel Edwin L. Drake, a 40-year-old railroad
conductor, was hired by the company to go to Titusville
and arrange to drill a well.

Colonel Drake, whose title was purely complimentary
although it stuck to him for life, reached Titusville in
May, 1858, and proceeded to encounter every kind of
trouble possible to a new venture. He was beset by lack
of finances, lack of faith, and lack of knowledge. His as-

SCIENTIFIC AMERICAN + NOVEMBER 1945



sociates failed to meet their financial commitments and
Drake was forced to strain his own limited credit to the
utmost. The countryside, almost to a man, scoffed at the
idea of drilling for oil. “Drake’s Folly” became a topic
of conversation as far away as Pittsburgh.

Drake was a patient, steadfast man, however. He vis-
ited the salt wells at Tarentum and studied drilling
methods and talked to salt-well drillers. Finally, he
found the experienced driller he needed for his experi-
ment. That 1nan was “Uncle Billy” Smith, who was as-
sisted by his two sons. The well was rigged up in June,
1859, close by the oil spring from which Drake had been
collecting seepage oil.

Then Drake made his big contribution to oil drilling.
He had an iron pipe driven from the surface down 39
feet to solid rock. The drill stem was inserted in the
pipe and the world’s first oil well was on its way. On a
sultry Saturday afternoon, August 27, 1859, Uncle Billy
found oil bubbling in the pipe within a few feet of the
surface. Bottom of the hole was at 69 feet.

Uncle Billv jumped on a mule and hurried to Titus-
ville to spread the good word. That oil brought $20 a
barrel. Less than three years later, oil was down to 10
cents a barrel, so rapidly had the Oil Creek region be-
tween Titusville and Oil City been drilled after Colonel
Drake pioneered the way.

For a good half dozen years or more, the Oil Creek
area was a milling maelstrom of brawling rivermen and
teamsters among closely packed oil wells. Vice flourished
openly. Conflagrations were of almost daily occurrence.
Mud—deep mud—was everywhere. It was a wild and
roaring time as a great industry went through its birth
pains.

Refineries sprang up at Oil City, Pittsburgh, Phila-
delphia, Cleveland, and New York. (The first one was
built at Titusville in 1860 by William Barnsdall and
William H. Abbott.) These small “teakettle” refineries
had one principal product, kerosine. Gasoline, produced
naturally and as a by-product of kerosine refining, was
known as “volatile spirits” or naphtha and was the

From Th Wililam H, Coverdale Collectlon
One of 50 oil wells drilled in 1860 on Gaspe Peninsula, Canada. Production was small and they were abandoned
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Courtesy Drake Memorial Museum
In the 1860s, before the advent of pipe lines, oil
was transported in drums by slow horse-drawn wagons

curse of the industry. It was a dangerous nuisance that
sometimes contaminated kerosine, causing lamps and
lanterns to explode. Hence the gasoline at refineries was
shot into the air as gas, dumped into lakes and streams,
burned—or gotten rid of by whatever other expedient
the exasperated refiner could find.

OIL TRANSPORTATION — Earliest method of trans-
porting crude oil from wells to refineries was in barrels
carried on lumbering horse-drawn wagons. Dirt roads
and mud limited severely the quantity of oil that could
be carried and the speed with which it could be moved.
However, from the middle 60’s on, the industry made
good progress in solving the important problem of trans-
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Delivering kerosine in the old horse and buggy days

portation. The first successful “long-distance” pipeline
was constructed in 1865 by Samuel Van Syckel. It was
a two-inch line, five miles long, in the Oil Creek
region. In 1874, J. J. Vandergrift and George W. Fore-
man built the first trunk line—60 miles of four-inch
pipe from the Oil Creek area to Pittsburgh and four
years later work was begun on a line across the Alle-
ghenies to the Atlantic seaboard.

The railroad tank car made its first appearance in
1865, to be followed three years later by the prototype
of the present horizontal, cylindrical tank. Tank ships
made almost equally rapid strides. The first transoceanic
shipment of o0il was one of five barrels from Philadelphia
to London in 1861. By 1869, the Charles was fitted with
59 separate iron tanks with a total capacity of 714 tons
and she plied regularly between the United States and
Europe. In 1872, Palmer and Company of England built
the first tank steamer, the Vaterland, for the Red Star
Steamship Company of Antwerp 'and by 1885 more than
1000 vessels were transporting American oil across the
waters. The “Lamps of China” were far from being
the only ones that burned American oil.

Drilling and production of oil spread rapidly during
these years. Oil was found in California in 1866, largely
as the result of a report on California oil by Professor
Silliman, similar to his 1854 report on Pennsylvania
crude. In the east, production spread into West Virginia,
Ohio, and Kentucky and later into Illinois, Indiana,
Kansas, and Oklahoma. Dry holes were not very ex-
pensive in those days of shallow wells; any surface in-
dication of oil—or nothing more convincing than a
hunch—was enough to set off a drilling campaign.

The present-day highly developed science of petro-
leum geology was practically non-existent, particularly
insofar as the average producer was concerned. Men
of learning were developing, debating, and expanding
the anticlinical nature of petroleum deposits, but knowl-
edge of their findings was confined to the few. All the
crude necessary to meet the demands of the kerosine
trade and the lubricants market was being produced,
so the urge for more intensive exploration was wanting.

GASOLINE ENGINE — Meantime, there was develop-
ing in Europe the invention of the gasoline engine,
which was radically to alter the entire nature of the
petroleum industry and transform the life of the world.

Many men had made satisfactory models of engines
based upon the principle of a piston driven by an ex-
plosive charge before Nicholas Otto and Eugen Langen
brought out the father of the modern: gasoline engine in
1877. It remained for Otto to realize, however, the im-
portance of compression in the internal combustion
engine. His engine worked and his factory near Cologne
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Courtesy American Petroleum Institute

uel oil is delivered to homes today by tank trucks

was kept busy turning out these new stationary engines.

It did not take long for others to put wheels on the
Otto engine. Steam carriages had been made for a hun-
dred years and the application of the gasoline engine
to the “horseless carriage” came rapidly. Carl Benz
patented his machine in 1886, and Gottlieb Daimler’s
appeared almost simultaneously. Americans were not
far behind. Charles Duryea, Elwood Haynes, and Henry
Ford all made cars in 1892. Four years later, these three
cars and one made by Benz in Germany were the only
four automobiles in the United States. Yet, in 1900,
more than 4000 cars were built in this country and in
1910, 368,000 cars and trucks were turned out.

The impact upon the oil industry of the resulting
demand for hitherto-despised gasoline was terrific. Men

Courtesy Hughes Tool Company
Today wells are bored miles deep by tri-cone roller-
bearing rock bits which cut their way by a rotary
motion. Many of these bits are two feet in diameter
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hunted long and hard for new oil fields and found them.
The national production of 30 million barrels in 183
had risen to 63 million in 1900 and by 1910 had reached
209 million barrels.

Even this greatly increased production of crude oil
failed to meet the growing demands for gasoline avail-
able from the simple distillation methods then in vogue.
“Straight run” gasoline, as it was called, is produced
by heating crude oil and condensing the resulting
vapors. More gasoline was needed than this method
could produce.

The gasoline supply situation was tight when, in 1911,
Dr. W. M. Burton patented the “cracking” process and

A
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Courtesy Standard Oil Company (N. J.)

Gigantic hooks, taller than a man and weighing sev-

eral tons, are used in modern drilling operations

the first cracking plant was built at Whiting, Indiana.
This method, in effect, subjects crude to both heat and
pressure so that larger molecules in the crude oil—
unsuitable for motor operation—are broken up into
smaller molecules that work efficiently in a gasoline
‘engine.

SCIENTIFIC METHODS — As the demand for crude
0il rapidly increased, producers sought the help of
science in determining where to drill. Easily-found
fields were becoming far less common. Drilling costs, as
deeper holes became necessary, went up. So, slowly at
first but in ever-increasing numbers, the petroleum
geologist became a man of prime importance in the
industry. He mapped areas of petroleum promise, look-
ing for evidences of the folding and faulting of rock
structures that form oil traps. He studied rocks for
porosity. He brought the physicist, the paleontologist,
and the engineer onto his team so that the search for
0il became a painstaking and precise, if not an exact,
science. With his help, more than 400,000 wells are pro-
ducing oil in the United States today.

The years from 1910 to the outbreak of the recent
war were ones of steady progress for the petroleum in-
dustry. Scientific exploration replaced the hit-or-miss
methods that had gone before. The seismograph and
the magnetometer came into general use and the search
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continued for an exploratory device that would disclose
the definite presence of oil instead of merely locating
formations that might or might not contain it. That de-
vice still remains to be found, however, and only the
drill actually discovers oil.

Great progress was made in drilling methods. While
the rotary drill has, to a considerable extent displaced
the older percussion or cable-tool method, both remain
in use. Rotary equipment has grown heavier through
the years and has been vastly improved in many re-
spects. It is the rotary drill that makes possible the
deeper wells of today. The world’s deepest drilling in
Texas, is more than three miles down—16,555 feet, at
last reports—and the world’s deepest production is
from a Louisiana well, at 13,520 feet.

For many years one of ,the bugbears of drilling was
the crooked hole. As the bit went down it frequently
was deflected by hard rock formations and the result-
ing “bottom hole” might be as much as 1000 feet to one
side of its surface opening. Science changed that during
the 20s by a number of devices, including underground
photography, that enables the driller to determine ex-
actly where his well is going and to correct deviations.
In addition, by use of a weighted bit, directional drill-
ing is now possible, enabling wells drilled on land to
tap oil formations under the ocean, lakes, or rivers.
These are only a few of the thousands of inventions that
have made possible precision drilling thousands of feet
into the earth’s surface.

Equally great progress has been made in the pro-
duction of oil. In the older fields, from 20 to 30 percent
of the crude in a given formation was recovered. Today,
70 to 80 percent is brought to the surface. Again, every
branch of science has been used to achieve this result.

Conservation practices now in vogue, under state

Courtesy American Petroleum Institute
Devices known as “Christmas Trees” eliminate the
spectacular, wasteful “gishers” in oil fields today
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laws, are of great importance in making this increased
recovery possible. These practices prohibit the indis-
criminate drilling of wells, dissipation of gas pressures,
and wasteful production. They are designed to provide
the largest possible total recovery of oil from under-
ground formations rather than immediate flush produc-
tion.

Another outstanding contribution to oil production
was the perfection of the “Christmas tree” connection,
so named because of its many arms and branches. The
“Christmas tree” has ended, almost entirely, the wild
well that was for many years a feature of the oil field
landscape. The “gusher” is a thing of the past. When a
well comes in nowadays, regardless of size, pipe con-
nections already are in place to keep it under constant
control.

ENGINES AND FUELS — The spectacular advances
made in refining, both of motor fuels and lubricants,
are well known. Improvements in gasoline engine de-
signs consist largely of increasing the compression ratio;
that is, increasing pressure in the cylinders in which
combustion takes place. This gives more power from the
same size engine with a smaller consumption of fuel
As motor designers and petroleum refiners learned that
the motor must be geared to the fuel, and vice versa,
for efficient performance, they “teamed up” in their re-
search activities. Steady improvements in the crack-
ing process made possible gasolines to fit any motor de-
sign. Engine lubricants were improved by additives
that increased their adhesiveness to metal and con-
trolled their viscosity. The general trend just before the
outbreak of World War II was more and more away
from ordinary gasoline and lubricants and toward syn-
thetic or “built up” products that render better per-
formance.

At the same time, the number of products obtained
from petroleum, other than gasoline and lubricants, in-
creased enormously. A modern refinery makes some
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Courtesy Standard Oil Company (N. J.) .
Opening huge control valves that regulate flow of

oil from tankships into storage tanks seen in rear
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From Sci-entiﬂc American
The picturesque days of the “gusher” gone wild are

a memory of the past, due to modern control methods

2000 products, from which thousands more are made
by other processors. For more than a decade, every
household and every industry has depended directly,
in one way or another, upon petroleum products in
some of its myriad forms.

While the oil pipeline had its genesis in the 1860’s,
tremendous pipeline development took place in the
20’s and 30’s. Today, a network of approximately 150,000
miles of main trunk pipelines stretches throughout the
country, and thousands of miles of gathering lines ex-
tend through all the nation’s oil fields. By 1941, a
marketing system had been built up that employed some
750,000 persons and had more than 300,000 retail outlets
in every section of the country.

Thus, at the outbreak of the greatest war in history,
the petroleum industry was a strong one, with the men,
the materials, and the “know how” to produce many
and varied products. No one had any inkling, however,
of the industrial miracles the petroleum industry would
be called upon to perform in the recent war.

The first was aviation gasoline. Only two refineries
in the United States made 100-octane gasoline before
the war, and the 35,000 barrels a day which they turned
out was ample for all civilian and military demands.
The armed services suddenly demanded 100-octane fuel
in vast quantities. Processes with which researchers
had been experimenting in their laboratories were
rushed to full-scale production. Every refinery in the
country was assigned some part in the great task and
development went on at a feverish pace. One-hundred
octane, the supposed perfect gasoline from an anti-
knock standpoint, has been topped so frequently that
the motor fuel which powers a B-29 Superfortress, for
instance, can hardly be called gasoline in the usual
sense. Triptane (2, 2, 3-trimethyl butane), the newest
laboratory wonder fuel, gives four times as much power
as 100-octane gasoline and has been developed so rapid-
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e Life moved at a leisurely pace in 1855 when R. T. Crane first opened his
little foundry. The horse-drawn carriage was the last word in private trans-
portation; clipper ships with their spreading sails were deemed fast enough
to carry the world’s cargoes; and chugging locomotives transported their
freight only as far as the brawling frontier towns on the Mississippi.

But 1859 marked an end to the leisurely life our forebears knew, for in that
year a foresighted pioneer broke the soil of Pennsylvania and out gushed a
stream of oil. Almost unnoticed at the time, this development denoted the
birth of our modern age of speed, for from it stemmed such forms of trans-
portation as the family car—the giant Diesel locomotive—the airplane—and
the luxury liner.
® The petroleum industry —typified by wells that bore three miles below the
earth’s surface—by the huge refineries whose daily output is measured in mil-
lions of barrels —by the giant pipe lines carrying gas and crude half way
across the nation —has come a long way.

And atevery step in this progress, Crane has shared in this triumph, match-
ing the technological development of the industry with new valves and fittings
designed to withstand ever increasing pressures and temperatures.

1945 marks Crane’s 90th anniversary—90 years devoted to meeting the
demands of all industry for better piping. Today, the Crane line includes every-
thing a buyer of piping can want; and Crane distribution, nation-wide in its
scope, serves every section of the country.

CRANE CO., 836 South Michigan Avenue, Chicago 5, Illinois

CRANE
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Today's cracking plants represent a
vast improvement in refining tech-
nology. Crane has played a leading
role in developing piping equipment
that has made these new techniques
possible.

VALVES ¢ FITTINGS - PIPE
PLUMBING « HEATING - PUMPS

BRANCHES AND WHOLESALERS SERVING ALL INDUSTRIAL AREAS
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Courtesy Standard Oil Company (N. J.)

Working on an oil drill collar. Threaded ends of
pipe lengths must be carefully joined to insure the
successful operation of the well-drilling equipment

ly that motor designers have not been able to perfect
an engine to use it. It is employed now to blend with
lower grades of aviation gasoline to improve their
quality.

American refineries at the close of the war were mak-
ing more than 500,000 barrels of aviation gasoline a
day, 85 percent of the world’s production.

War suddenly called for lubricants that would work
equally well in Greenland or on an equatorial island.
A plane standing on the North African desert, for in-
stance, might take off from an airport where the tem-
perature stood at 140 degrees, Fahrenheit. In a few
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minutes it would be in the stratosphere where the tem-
perature stood at 60 below. No lubricant had ever been
designed, for quantity production, that would perform
under those conditions. It was vital to the war, so this
nation’s petroleum scientists produced it—as they did
many another “impossibility.”

The list of war-time petroleum industry accomplish-
ments is long: synthetic rubber; rust preventives; DDT,
the wonder insecticide; vast quantities of fuel oil for
our mighty Navy; asphalt for temporary landing fields;
and a hundred others. A case in point is that of Diesel
fuel. Just prior to the war there was approximately 10
million Diesel horsepower in operation in the United
States; by the end of 1944 it totaled 80 million horse-
power and the needed fuel was available.

The American petroleum industry “oiled” World War
II as it did World War I. In 1918, the military forces
of the Allies consumed about 39,000 barrels of gasoline
per day. In World War II, the daily military gasoline
demand reached 800,000 barrels, and gasoline is only
one of many products which modern war requires of the
petroleum industry. This tremendous demand, with the
United States supplying 69 percent of all petroleum
products, has had, of course, its repercussions upon all
phases of the industry. Production reached an all-time
record of 1,678,000,000 barrels of crude in 1944. This was
achieved in spite of manpower and material shortages
of serious proportions.

HYDROCARBON CHEMISTRY — Today the petrole-
um industry looks ahead to a new and vaster usefulness,
based upon hydrocarbon chemistry. Science has solved
the secret of the hydrocarbon molecule, and a great
new vista of synthesis has opened up. The fuels and
lubricants of today are synthetics, chemically arranged
for the best possible use of the tremendous energy
locked in petroleum and natural gas. In addition to
these, there are hundreds of new chemical products
in the making, based upon synthesis of the hydrocarbon
molecule. The industry is convinced it is standing on
the threshold of great achievement—a tribute to its
leaders who never have hesitated to spend millions of
dollars, year in and year out, for scientific research.

Partial view of one of world’s largest oil refineries. It covers 640 acres. The three giant catalytic cracking units
are of skyscraper height. Besides other products, this refinery produces over 70,000 barrels of gasoline daily
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wre not over!

VICTOR
LOAN!

There's plenty of action ahead for
fast-thinking industrial leaders in
putting over the new Victory Loan!
Your Victory drive is important be-
cause:

EVERY VICTORY BOND HELPS TO

Bring our boys back to the
America for which they were
willing to give their lives!

Provide the finest of medical
care for our wounded heroes!

BOOST THE NEW F.D. ROOSEVELT

MEMORIAL $200 BOND!
Urge all your employees to buy
this new Franklin Delano Roosevelt
Memorial $200 Bond through your
Payroll Savings Plan! At all times
better than ready cash, Victory
Bonds are industry’s “'Thanks’ to
our returning heroes!

START YOUR VICTORY DRIVE
TODAY!

Every Victory Bond aids in assur-

ing peacetime prosperity for our

veterans, our nation, your empioy-

ees—and your own industry!

The Treasury Department acknouledges with appreciation the publication of this message by

Scientific American

* Thisis an official U. S. Treasury advertisement prepared under the auspices of the Treasury Department and W ar Advertising Council *
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ENGINEERING

Conducted by EDWIN LAIRD CADY

Precision Quenching

By Control of the Pressure, Temperature, and Turbulence of Quenching
Mediums, Engineers Have Made it Possible to Predict, With High Ac-
curacy, the Exact Amount that Metals Will be Distorted by Heat Treat-
ment. Through Use of these Methods, Machining Time Can be Reduced

WHEN makers of metals shav-

ing machines announced
that they could predict within a
few ten thousandths of an inch the
amounts and directions in which
metal parts would warp and change
dimensions when being heat treated,
they added one more bit of evidence
to the belief that precision quench-
ing will bring a brand new era
to the metals fabricating arts.
Precision quenching is itself an
application of machinery to estab-
lish and control the shapes and sizes
of finished pieces. It is a mechanical
engineering art. But it is mechani-
cal engineering wed to metallurgy.
And its real effects will extend far
beyond the development and use
of equipment for its own operation.
To the extent that precision
quenching proves practical, every
production machine from the hum-
blest lathe or drill press to the most
highly organized automatic will
find the work assigned to it affected.
Grinding and lapping—those final
operations of super-finishing and of
ultimate accuracy—will be displaced

from one operation, be given brand
new opportunities to improve an-
other.

Product designers will select ma-
terials and design parts in shapes
which never before were practical
for production lines. The metal-
lurgist will move still farther out
of his cloistered laboratory (he has
been inching his way out of there
for a long time) and still closer to
a post along the production line.

The process of quenching has been
known for thousands of years. The
steel or other metal part is heated
to a temperature which varies with
the material. As it approaches this
temperature it goes through a
“critical range” during which its
granular structure changes. If it is
then allowed to cool slowly enough
the granular structure may change
back again. But if it is cooled quick-
ly enough the granular structure

can be trapped in its changed con- -

dition. Then the metal, in accord-
ance with its nature and the way
the whole heat-treating operation
was carried out, will be harder,

stronger, more elastic, or have other
characteristics which are more de-
sirable for its purpose than the ones
it had before it was heat treated.
The quick cooling is accomplished
by plunging the heated part into
water, oil, air, salt compounds, soft
metals, or other media; this opera-
tion is known as quenching.

MORE USES—It is not surprising
that the makers of precision shaving
machines and of other 'equipment
which machines so accurately that
final grinding of parts can be elim-
inated, should be among the pio-
neers in precision quenching. Pre-
cision quenching aims at the accu-
rate control of surface finishes,
dimensions, and contours of parts
as well as control of granular struc-
tures and characteristics. If the sur-
faces and dimensions are changed
by non-precision quenching then
they must be restored —and in
some cases created —by grinding.
This means that many a part will
not be finished accurately until
after it has been quenched, since
that accuracy would only be de-
stroyed by the heat treatment.
Thus, accurate machining propon-
ents could even be opposed to the
need for leaving enough “grinding
stock” so that no matter how the

Courtesy Bethlehem Steel Company

Hot metal
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bars being removed from high temperature
chamber of -heating furnace onto quench

Courteay Burtace Combustion

tank rollers

Hardening metal parts without brittleness may be done
on-. the production
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part might warp in the quenching
it could still be ground true to size
and shape. But with precision
quenching the parts can be ma-
chined accurately before hardening
and high-accuracy machining equip-
ment will find more employment
accordingly.

Hard on the heels of these ma-
chine makers are the producers of
inexpensive plain carbon and “low”
alloy steels and of aluminum, mag-
nesium, and other alloys. There is
many a low cost alloy which could
be given hardnesses and other
characteristics good enough to ena-
ble it to displace higher cost alloys
if only it could be quenched without
warpage, internal weakening, or
outright breakage. Moreover, the
higher cost “high” alloys could find
brand new fields of usefulness if
this same quenching problem could
be solved for them.

Warping and other deforming is
almost entirely a function of the
speed with which the heat is re-
moved from the part. Usually the
entire part is heated, although there
is some “skin hardening” in which
only the surface of the part is
heated before being quenched. But
in any case the heat must travel
from its innermost penetration out
to the surface of the part and then
be removed. If a part has thin sec-
tions integral with thick ones (ex-
ample: the teeth of a gear integral
with its main body or hub) then
the heat will tend to travel out of
the thin sections while the thick one
is still very hot, and the teeth may
warp. But if that same gear can be

so quenched that the thick part and

the thin parts cool at rates which
are not out of satisfactory balance
with each other then the warpage
can be held within controllable
limits.

And those amounts of warpage,
together with their directions, can
be predicted. Thus the art of pre-
cision quenching becomes one of

foretelling exactly what the warpage

will be and of allowing for it, and
quenching becomes a means of
making planned changes in dimen-
sions and contours of parts—an
art to take its place beside those of
machining and grinding as a means
of obtaining final shapes and sizes.

Side by side with the warpage
problem is that of the natures of
alloys. If heated above their criti-
cal ranges and then plunged into
cold water, some high alloy steels
would literally explode into small
fragments when their exteriors
cooled and contracted much more
rapidly than their interiors. Some
low alloy or carbon steels, by con-
trast, fail to harden because there
is no quenching medium which will
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Right: “Jet”
quench
nozzles in
roller-hearth
electric
furnace

Below: Gear
revolves in
heater coils
during
automatically
controlled
heating and
quenching cycles

Courtesy General

Courtesy Lepel High Frequency Laboratories, Inc

remove their heat rapidly enough.
Between these two extremes, var-
ious alloys can acquire all sorts of
locked up or residual stresses dur-
ing quenching operations. The
locked up stresses may not warp or
break the part at once, but they
will cause it to warp or “creep”
gradually over a period of years or
they will make their presence
known by warping the part the first
time it is machined, strained, or
slightly injured so as to afford the

“stresses a path of escape. And all

of these problems are related to the
speeds with which quenching me-
diums remove heat from the parts.
So the precision quencher must
predict the exaet amount and direc-
tion in which the part will warp
or change in size, must make the
part so that after warping it will
be to the required size and shape
within a few ten thousandths of
an inch, and must do all this while
respecting the behavior of the alloy
of which the part is to be made.

MODERN MEDIUMS—The first re-
source of precision quenching is the
wide list of ‘modern quenching me-
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diums. It is the boast of large oil
companies and other makers of
quenching mediums that they can
give the metallurgist any quenching
speed he wants, from the extremely
rapid one of wetting-out additives
in water to the extremely slow ones
of lime and asbestos products, with
all the speed gradients of various
oils in between. The medium can be
suited to the desired speed.

Mechanical control of the entire
quenching operation is the second
but by far the more important re-
source. In fact, precision quenching
depends far more upon mechanical
engineering than wupon outright
metallurgy.

The temperature of the quenching
medium must be controlled me-
chanically. This is largely because
the speed with which the medium
quenches is largely dependent upon
its temperature. Quenching involves
the transfer of heat from the metal
to the medium, and since the rate
of heat transfer is directly affected
by the temperature difference be-
tween the hot and the cold body,
a heated medium (medium for me-
dium) will quench more slowly
while a cooled one will quench more
rapidly.

Viscosity of an oil, or of any other
medium which is subject to wide
changes in viscosity, will be af-
fected by temperature. And the
quenching speeds of oils can vary
widely with their viscosities. Fur-
thermore, the viscosity of an oil
affects the ease with which it can
be caused to impinge upon all sur-
faces of the metal part simultan-
eously or to reach selected sur-
faces in selected sequences, which-
ever is desired; heavy bodied oils
are much harder to control in this
respect than light bodied.

Water and oil vary directly in the
effects of their gasifying when used
as quenching mediums. The steam
from water has less cooling ability
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than the water but the vapor from
oil has slightly more than the oil
itself. The water therefore may be
used at the coldest practical tem-
perature so as to increase the
amount of heat it will take away
from the metal before turning into
steam, while oil is quite commonly
used at temperatures ranging from
110 to 120 degrees, Fahrenheit.
One effect of gasifying is that the
medium will impose one cooling
rate where it is striking the metal
as a liquid and another where it is
impinging as a gas only. Control of
this factor is among the newest and
least developed arts of precision
quenching. Water may be mixed
with such additives as sodium chlor-
ide to decrease the rate at which
it will gasify and thus increase the
net area which it  contacts as a
liquid — thus increasing both the
speed and the uniformity with
which it will quench—or it may be
mixed with soaps and other addi-
tives to achieve the opposite effects.
Oil may be fed at varying tempera-
tures to change the areas impinged
upon by liquids and gases — shop
men say “for every oil and every
job there is an ideal temperature”
—and it, too, can be varied in its
action by the use of additives.

SPEED REDUCED—Oil under high
temperature conditions will oxidize,
with the result that its quenching
speed is reduced. Large batches of
quenching oil, as much as 5000 gal-
ons at a time, have had to be dis-
carded for this reason. Oxidation
inhibitors can be used, but tests
have shown that after the oils have
been held for more than two or
three hours at .greatly elevated
temperatures, some of the most
common of these inhibitors lose
their effectiveness and the oils oxi-
dize just as rapidly as if they were
not present. This is just one more
reason for the mechanical control
of the temperature of the quenching
medium.

In precision quenching, materials
handling must be exact. Parts must
be taken from the furnaces or other
heating means to the baths with
minimum exposure to the air. They
must be held in "exactly the right
positions and go through the bath
or be exposed to the jets of quench-
ing medium while travelling at the
correct speeds.

Cleaning of the parts to be
quenched is another mechanical
engineering function. Research has
shown that any fine chips or other
“metallic dirt” placed in the oil
bath at quenching temperatures will
act as a catalyst to hasten the oxi-
dation of the oil. This has definitely
been proved for alloys which con-
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Stainless steel being subjected to
regularly conducted pilot tests to
determine response to heat treatment

tain any iron or copper, but alumi-
num and magnesium are suspect as
well. Lead is a catalyst; it must not
get into the bath. Any shop dirts
can be contaminants.

TURBULENCE—Feeding of the oil
to the parts to be quenched is one
of the most important mechanical
engineering functions. Turbulence
in heat transfer from metals to
liquids is a vital aspect of the prob-

STIFFENING SHEETS

Can be Accomplished by
Backing or Denting

I T 1S nearly impossible to bend the
edges of large sheets of thin metal
without bulging or curving the main
or “flat” areas to some degree. Even
when dead-soft sheet stock is used
there is some spring-back of the
sheet after making the bend at the
edge, and if the unbent area is large
enough this spring-back will appear
as slight curvature near the edges.

In most cases the only damage
done by this bulge is that the metal
makes a slight noise when anything
presses against it—that noise often
being called the “oil-can effect” be-
cause it is caused by the same action
that makes the well-known noise of
pressing a thumb against the bot-
tom of an ordinary oil can. But this
noise almost never is desirable and
in some cases (for example, the
large thin sheet surfaces of airplane
parts) it can be highly undesirable.

One way of removing or minimiz-
ing the noise is to fasten the thin
sheet to a thin but stiff backing ma-
terial such as plywood. Here the
modern glues are valuable. They
will hold the metal to the wood
while compensating for the differ-
ences of thermal expansions and
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lem. It has been shown that oil can
be made to approach the quenching
speed of still water if directed
against the work with sufficient
pressure and turbulence—that those
factors of pressure and turbulence
alone can multiply the quenching
speeds of various mediums by three
or, through control, by any desired
amount up to three. Many engineers
prefer to use just one quenching
oil for all of their work and to vary
its cooling speed by the tempera-
ture, pressure, and turbulence with
which it is fed.

Often the solution of a quenching
problem is to direct a stream of the
quenching medium at some one part
or area of a part, or at selected or
successive areas, before the part as
a whole is quenched. Tricks like
these bring quenching into the
realm of the designing and operat-
ing of quenching machinery. Mod-
ern precision quenching, then, is a
marriage between metallurgy and
mechanical engineering, with the
metallurgist saying what is to be
done and the mechanical engineer
showing how. And this new art may
change many phases of metals pro-
duction and machine design.

contractions of the two materials.

Another way is to corrugate or
otherwise bend the metal to stiffen
it and reduce its motion under pres-
sure. And here many new tech-
niques are being developed.

Rather than going to the extreme
of actually corrugating the sheet,
special pressing dies are used to put
slight bends or dents into the flat
area after fabricating or shaping the
edges. Corrugating could have the
disadvantages of adding to the total
weight of sheet necessary to cover a
given area, or of providing hollows
in which dirt could be entrapped or
by which air resistance would be in-
creased. Controlled bending or
denting can minimize if not elim-
inate such disadvantages while add-
ing the exact degrees of stiffness de-
sired. The areas to be dented can
be selected in many cases to reduce
further the disadvantages of irreg-
ularities of surface.

Like so many techniques origin-
ally developed for aircraft, this one
can have important effects upon
other industries. It can be used to
reduce both. noise and cleanliness
problems in ducts, chutes, bins, and
louvers. Sheet metal roofs can be
made less noisy during rain and
hail storms; machine guards quieter
when machines vibrate.
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FLYING ANTENNAS . . . Television and FM
programs will be “beamed’’ (solid lines) from —
ground stations . . . and from plane-to-plane M\
(dotted lines) . . . for rebroadcast to shaded \
areas. 14 Stratovision planes, now being devel-

oped by Glenn L. Martin Company, can cover

78% of the nation’s population.

How Westinghouse STRATOVISION
took the final headache out of Television and FM

VEN before the war ended, Tele-
E vision and FM transmitting and
receiving equipment had reached
a high degree of perfection. But a
final difficulty remained—the prob-
lem-of broadcasting such programs
on a nationwide basis.

Because of the ultra-high fre-
quencies employed, Television and
FM waves travel only in straight,
“line-of-sight” direction. They do
not bend around the earth’s sur-
face . . . as do those of standard-
band radio.

This limits the range of a Tele-
vision or FM station to a maximum
of 50 miles—even when perched
atop the tallest building. '

A chain of radio-relay stations
across the country—or coaxial
cables spanning the nation —have
been proposed as a solution. But
these are terrifically expensiveand,
worse yet, cause serious distortion
of long distance programs.

Now, at last, Westinghouse re-
search engineers have discovered
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a practical solution through
“STRATOVISION”—broadcasting Tel-
evision and FM programs from
planes flying six miles high in the
stratosphere!

At this altitude, a single Strato-
vision plane can cover an area 422
miles in diameter... 103,000 square
miles ... approximately the com-
bined area of New York, New Jer-
sey and Pennsylvania.

Westinghouse engineers predict
that 14 of these flying broadcasting
stations can transmit 4 Television
and 5 FM programs simultaneously
to 78% of the nation’s population.

The conception and planning of
Stratovision broadcasting are a
tribute to the ingenuity and engi-
neering “know-how” of Westing-

house radio technicians. .. gained
through producing $400,000,000
worth of Radar and radio equip-
ment for our armed forces.

E AR |
HERE’S THE SECRET . . . Stratovision broadcast-
ing, serving an area of 103,000 square miles, will
require only 1/50th as much power as a 50 kilo-
watt ground transmitter covering only 7,900
square miles. That's why a single Stratovision
plane can easily carry and power the equipment
needed for simultaneously transmitting 4 Tele-
vision and 5 FM programs,

Westinshouse

PLANTS IN 235 CITIES

OFFICES EVERYWHERE

Tune in: JOHN CHARLES THOMAS — Sunday, 2:30 pm, EST, NBC.
TED MALONE — Monday through Friday, 11:45 am, EST, American Network
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ELECTRONICS

Conducted by KEITH HENNEY

Refinery Electronics

Temperature Recorder Aids in Accurate Separation of Compounds
Whose Boiling Points Are Very Close Together. Another Electronic In-
strument Measures the Thickness of Walls of Pipes and Tanks, and
Gages Liquids Heights in Vessels Without Access to Their Interiors

By VIN ZELUFF

Associate Editor, Electronics

I N MODERN oil refineries the boiling

points of the various constituents
to be separated by fractionation
must be predetermined accurately.
This is now accomplished with an
electronic instrument that utilizes
electron tubes to magnify small tem-
perature changes.

A high-sensitivity, fine-wire ther-
mocouple, consisting of six indi-
vidual couples spaced about half an
inch apart, is located in the reflux
zone of the fractionating column.
The voltages produced by these
thermocouples are amplified by the
electron tubes and recorded con-
tinuously by pen on a time-tempera-
ture strip chart.

The instrument finds particular
application at present in the rapid
and accurate analyses of four- and
five-carbon hydrocarbons. The spe-
cial thermocouple covers all pos-
sible positions of a wandering con-
densation ring, which is known to
vary several inches up or down in
the fractionating column. Thus the
true boiling point of a compound

Control box of the Penetron. Meter in
center gives readings in microamperes
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is accurately recorded no matter
which couple is located in the coldest
zone. The Brown Instrument Com-
pany’s electronic recorder and a
special Podbielniak fractionating
column makes possible rapid and
accurate separation of compounds
whose boiling points are only one
and one half degrees apart, a feat
which cannot be accomplished by
older types of apparatus.

To accomplish the perfect blend-
ings necessary in producing 100-
plus octane gasoline, Richfield Oil
Corporation has installed this elec-
tronic equipment in its newly ex-
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Diagram illustrating the principle
of the Penetron. S is the source of
gamma rays, Sh the shield, and D the
detector, all in the instrument head.
Arrows indicate back-scattered rays

panded refinery near Los Angeles.
The new development considerably
reduces distilling time, gives in-
creased accuracy, and opens up a
new field in fractional distillation.

THROUGH STEEL WALLS—Wall
thickness and liquid level measure-
ments are important in many phases
of oil refining. Such measurements
can now be made from the outside
of sealed vessels with an instru-
ment called the Penetron. This in-
strument, utilizing electronic and
radioactivity principles, can measure
wall thicknesses when access can
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be had to one side only, can gage
liquid height and density from the
outside of sealed storage tanks, and
can be adapted to control levels in
process units, such as the solvent-
oil interface in a solvent refining
tower, or to determine and control
the catalyst level in catalyzed
chemical reactions—all through
solid walls of steel or other material.

The Penetron consists of two
main parts—the head and the con-
trol box. The head contains the ra-
diation source, the detector, a shield
between the two, and a three-stage
preamplifier. It weighs about seven
pounds and is connected by a cable
to the control box which contains a
measuring circuit and the power
supply. The head is completely

Above: Showing how Penetron is used
in measuring wall thickness. Magnetic
holder secures it outside of pipe.
Below: In measuring wall thickness
from inside, head is held against
pipe by means of a pneumatic holder

sealed in its metal housing, to in-
sure safety in refineries and other
locations “where explosive hydro-
carbons may react to sparks.

In operation, the instrument
bombards the tank walls and the
material inside with gamma rays
which -are derived from a needle
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containing one milligram of radium
in the form of a commercially avail-
able salt. These gamma rays travel
with the velocity of light, and are
not deflected by magnetic or electric
fields. Some of the rays are back-
scattered by the electrons of the
atoms in the material being in-
spected, so that they emerge from
the material on the same side as
they entered.

By measuring the intensity of this
back-scattered radiation, the thick-
ness of the material, whether it be
aluminum, steel, plastics, brass,
wood, or other material, can be de-
termined with extreme accuracy.
By the same means, liquid levels
and liquid densities are found.

The radium source in the Pene-
tron is surrounded with a shield
containing a window which directs
the beam of gamma rays in the de-
sired direction. The source of radia-
tion, the tank wall, and the detector
are set up in accordance with a pre-
determined geometric arrangement.
A metal shield between the radio-
active source and the radiation de-
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Electronic tubes of
various types
monitor and control
many of the vital
processes in
petroleum refining.
Shown below is
the new Richfield high-
octane refinery
in California

tector prevents direct radiation
from entering the detector.

The radiation picked up by the
detector creates current discharges
which are amplified and integrated
to produce a direct current. The
amount of current produced is meas-
ured by a microammeter.

For determining the extent of

Measurements of wall thicknesses made with the Penetron from the outside of a large
surge drum. The contour lines are drawn through points of equal thickness; the num-
bers indicate hundredths of an inch. Severe erosion of the interior of the tank wall
is revealed by the presence on the chart of several very small closed contour loops
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wear -of tubes and vessels due to
corrosion, fuming, or . erosion, -the
reading of the microammeter is
converted into wall thickness in
inches. The instrument is calibrated
on specimens of tubing and flat
plates having known wall thick-
nesses. Because the geometrical re-
lationship between the measuring
head and the wall changes with the
curvature of the wall, the calibra-
tion curves for a wall of a given
composition will vary depending on
the diameter or curvature of the
wall or vessel being measured.

Calibration curves are furnished

with the instrument. Walls of sim-
ilar materials produce the same
curves. Thus the calibration curves
for iron also can be applied to al-
loyed steels.

Wall thickness measurements can
be made on pipes which contain
fluids, if a correction is made to take
into account the influence of the
fluid on the reading of the instru-
ment. This is made simply by estab-
lishing a calibration curve for pipes
of known wall thickness filled with
the same fluid.

The Penetron can be used for
measuring iron or steel walls up to
approximately 0.75 inch thickness.
For other materials the limit is dif-
ferent, being approximately one
inch for aluminum. Since the pene-
trative power of deflected or scat-
tered gamma rays is less than that
of the primary rays, rays which
are deflected beyond a certain depth
are completely absorbed before
reaching the surface as back-scat-
tered radiation.

The accuracy of the instrument
has been established to he within
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the limits of plus or minus 3 percent.

The Penetron measures the aver-
age thickness over an area of ap-
proximately one square inch. It
measures the total thickness or vol-
ume and not the thickness of any
one layer. If, however, a laminated
wall is composed of, say, two layers
of different materials, the Penetron
can be used to measure the thick-
ness of either layer provided the
thickness of the other layer is
known.

The individual pulses of current
created in the detector do not fol-
low each other at regular intervals
because the rate of emission of
gamma rays by radium is quite ir-
regular. The emission follows cer-
tain statistical laws and fluctuates
around an average value. The ac-
curacy of the instrument thus in-
creases as the time of observation
is increased. The minimum time for
each reading is 25 seconds. Includ-
ing moving the instrument, set-up
time, and recording of results, in
actual field work it is possible to
make measurements at 150 or more
points during a working day.

FLUID MEASUREMENTS — The
density of a fluid inside a container
may be determined directly without
access to the fluid itself. In experi-
mental work employing a Penetron
situated on the outer wall of a con-
tainer having a wall thickness of
03 inch, it was found possible to
check the specific gravities of fluids
having values of between 10 and 75
degrees Baume with a high degree
of accuracy. This measuring tech-
nique can be used advantageously
for determining specific gravity of
liquids in tankage, routing the flow
of oil in pipe lines, control of blend-
ing operations in which two mate-
rials of different densities are
mixed, determination and control
of proportions of reactants in chemi-
cal processes, and in other applica-
tions to determine the density of a
substance without sampling or with-
out access to the material.

If the head of the Penetron is
placed on the wall of a vessel par-
tially filled with liquid and above
the level of the liquid, the amount
of back-scattered radiation is due
entirely to the wall of the vessel,
since the density of the air or vapor
in the vessel is negligible by com-
parison with the density of the ma-
terial comprising the wall.

If the head is moved down the
wall, the reading of the instrument
remains constant until it reaches a
point opposite the level of the liquid
in the container. At this point, the
meter of the instrument will indi-
cate an increase in back-scattered
radiation since the radiation pass-
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ing through the wall is scattered
not only by the wall but also by the
liquid in the vessel. The point on the
wall at which an increase in reading
is obtained indicates the level of the
liquid. In the same manner, the in-
terface between two fluids of differ-
ent densities can be located easily
and accurately from the outside of a
container without actual access to
the interior of the container.

By proper instrumentation, the
Penetron may be adapted to control
as well as to locate liquid levels.
In addition, a continuous record of
levels may be obtained by employ-
ing a recording device.

SOLUTION CONTROL

Made Possible By
Electronic Device

CONTINUOUS measurement of the
electrical conductivity of a solution,
and sounding of an alarm when pre-
determined limits are exceeded, is
now made possible by a unit avail-
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Arrangement of solution control unit

able in a packaged form from Pho-
toswitch, Inc. Automatic control is
easily added, so that the electronic
unit will open and close valves or
start and stop pumps so as to main-
tain the concentration at a desired
value. A 5 percent change in the re-
sistance of the fluid in the circuit
of the detecting probe is sufficient
for operation. The voltage at the
probe does not exceed 25 volts,
which eliminates the possibility of
electric shock or explosion hazards.

RAZOR BLADES

Inspected by
Photocells

l N AT least one razor-blade factory,
the sharpness of each finished blade
is checked automatically by an un-
usual electronic technique. A nar-
row, intense beam of light is directed
at an angle across the shaving edge.
Light reflected by dull portions of
this cutting edge enters a self-gen-
erating photoelectric cell that feeds
an indicating galvanometer directly.
The sharper the blade, the less light
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reaches the electric eye and the
lower is the meter reading. Auto-
matic rejection of excessively dull
blades is but a step further, involv-
ing use of a phototube, amplifier, and
relay arranged to actuate an elec-
tromagnet that knocks a blade off
the conveyor if it reflects more than
a predetermined amount of light
into the phototube.

FILM WIDTH

Now Measured Accurately
By Vacuum-Tube Gage

A NEWLY. developed vacuum-tube
gage is capable of measuring the
width of motion-picture film to an
accuracy of 0.002 millimeters while
the film is in motion, without injury
to the film from pressure. A small
lever swinging on a bearing has a
rounded surface that presses lightly
against one edge of the film as it
passes through the gage. The lever
swings outward and inward as the
film width varies, causing corre-
sponding movements of an attached
metal disk that forms one plate of
a two-plate variable capacitor.

A change in film width is thus
converted into a change in capaci-
tance, and this change is amplified
electronically by vacuum tubes and
made to actuate a meter which is
calibrated to read film width direct-
ly in millimeters.

METAL STITCHING

Controlled by New
Electronic Unit

A COMBINATION electronic and elec-
tro-mechanical seam welding con-
trol unit has been developed by
Westinghouse primarily for stitch-

Disk of the seam welder or stitcher

ing together metal sheets. It is be-
ing used for the fabrication of such
units as oil drums. The duration
of each welding pulse can be chang-
ed by inserting or removing pins
from a 120-hole disk.
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AVIATION

Conducted by ALEXANDER KLEMIN

Cargo By Air

Cargo Airliners of Tomorrow Will Bring Choice Tree Ripened Fruits,
Fresh Vegetables, and Flowers from Far-Off Corners of the World in
Special Refrigerated Compartments. Many Industries Will Profit by
Using Air Freight to Ship Light-Weight and Perishable Merchandise

MOST important of the many
questions confronting the
airlines today are those concerning
the amount of air cargo that will be
carried in the future and the char-
acteristics of such cargo. Air cargo,
according to William A. Patterson,
president of United Air Lines, is an
all-inclusive term that excludes
only passengers and should be
applied to passengers’ baggage,
mail, and what is commonly re-
ferred to as express and freight. No
matter what definition may be ac-
cepted, the answers to the questions
regarding air cargo will affect not
only the design of airplanes them-
selves but the whole future of airline
organizations as well.

Furthermore, the problems of air
cargo interest many more people
than just airline executives. Every
business man in the country who is
concerned with the shipment of
goods is almost equally involved.
Every shipper wants to know what
is coming in the air age—what can
and should be carried by air, what
rates may be expected, and how re-
liable the carrying of air cargo will
be. These questions cannot yet be
answered in definitive fashion, but

Courtesy Natlona! Skyway Frelght Corporation
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an examination of the opinions of
well informed men, of the statistics
which have come from reliable sur-
veys, and of the actual results of
carrying cargo by air to date is well
worth while.

The air transport operators are
most optimistic of the future of their
operations in general. In their early
expanded post-war fleets, 19 airlines
of the United States expect to have
975 planes operating at higher
speeds than formerly, with many
new comforts, and seating 36,180
passengers. And to raise their equip-
ment to meet post-war programs,
the airlines have ordered or have an
option on 409 new planes, according
to the Air Transport Association.
But what is of more immediate in-
terest is that these new planes will
have greatly enlarged compart-
ments for cargo. There will be im-
provements in type and location of
hatchways to facilitate loading and
unloading. Some of the planes will
have quickly adjustable cargo space,
so that the number of seats and size
of the cargo hold can be varied to
accommodate the proportions of the
load.

The increase in cargo capacity

Spacious
interior of
cargo plane

permits
handling of

many types of

air freight—

even household
furniture
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Shipment of gardenias kept fresh in

cooled Fiberglas insulated container

contemplated is remarkable. The
airlines last year carried a total of
202,879,006 pounds of mail, express,
and excess baggage. With their new
planes, cargo capacity will be in-
creased five fold. They will be able
to handle in the coming year a bil-
lion pounds of cargo.

One of the first modern all-cargo
planes to be built has a maximum
gross weight of 45,000 pounds; a tri-
cycle landing gear; a fuselage floor
level with truck floor height and
fitted with skid strips and tie-down
rings for fast and secure loading.
It has a useful load of about 18,000
pounds, a payload of 13,113 pounds
at a range of 500 miles, and a cruis-
ing speed of 190 miles an hour. The
cargo compartment has a storage
capacity of 2870 cubic feet and a
floor area of 347 square feet. Such
cargo carriers will undoubtedly
supersede all the converted military
transports. It will, indeed, be better
for the aviation industry, better for
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the airlines, and better for the na-
tion at large if the great bulk of
military air transport equipment be
frankly regarded as obsolete.

AIR CARGO TODAY—What are the
airlines already doing in air cargo
work? American Airlines (now be-
come American Airlines System
since it absorbed American Export
Airlines and has undertaken ser-
vices to Europe) has converted the
famous Douglas DC-3 to all-cargo
use and named it the “Airfreighter.”
In the first six months of this year
American flew almost two billion
air freight pound miles. This is defi-
nite accomplishment to back up
prophecy or expectations.

Freight by air will be selective in
character; it is hardly to be expected
that coal will be flown from the
mines, or wheat from the western
plains. As United’s Mr. Patterson
has said, passengers when delayed
merely grumble; air cargo unduly
delayed may turn to garbage! For
no class of merchandise is time more
important than flowers, the ultimate
in perishability. United, working in
co-operation with Owens-Corning
Fiberglas Corporation, has devel-
oped what has been called “a floral
ice box.”

Gardenias have thus been carried
in an airliner, packed in Fiberglas
cloth containers insulated with light
Fiberglas insulation. Each container
weighs 25 pounds and has a capacity
of approximately 120 cubic feet. The
top is equipped with five pockets
which accommodate slabs of dry ice,
one inch thick and ten inches square.
The walls of the containers are ap-
proximately one inch thick and ac-

cess to the interior is made possible
by a zippered opening running al-
most the entire height of one side.
Tests in a United “Cargoliner” were
completely successful; 35 boxes of
gardenias, weighing six pounds per
box, were flown via air-express
from San Francisco to Chicago.
Cabin temperatures sometimes rose
to 100 degrees when the ship was
on the ground. Flowers carried out-
side the refrigerated box became
dehydrated; gardenias in the con-
tainers arrived in perfect econdition.

Of course it may be argued that
gardenias are a de luxe commodity
which can demand great care and
corresponding expense. But does not
the experiment warrant a belief
that other perishable goods can
profitably be carried by air? Claude
N. Palmer, of the United Fresh
Fruit and Vegetable Association,

has a vital interest in the problems .

of carrying perishable fruits and
flowers on a large scale. Mr. Palmer
recently said: “I believe I can tell
you that the future of all air trans-
port of goods hinges to a greater ex-
tent upon a large and continuous
volume of perishable soil products
than upon any other source of pay-
load. Why? The answer is simply
that fresh fruits and vegetables hold
a key to the profitable operation of
transport planes on their west-to-
east and south-to-north flights.” Mr.
Palmer also reported on the work
of the Ralph E. Myers Company, of
Salinas, California, which has been
conducting test shipments to east-
ern markets for the better part of a
year, and which has launched a
program of thrice-weekly air car-
goes, the first of which consisted of
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18,500 pounds of California toma-
toes, plums, apricots, strawberries,
and lettuce. These 18,500 pound
shipments, the largest civilian
freight movement by air ever un-
dertaken, are being made in a new
transport plane which was designed
and built by Consolidated-Vultee.
There will be great competition for
the carrying of fruits, vegetables,
and flowers by railroads and trucks.
But a tremendous potential in air
cargo seems to exist also.

COSTS—It is too early to speak
specifically of costs, and difficult to
say what industries will first take
full advantage of air freight. The
costs will depend on volume and the
volume will depend on costs. Air
shipment will be expensive for a
long time to come, and will have to
depend for its development upon
greater speed and convenience. But
a survey made by the Evans Trans-
portation Research has done a great
deal to clarify the situation. When
Colonel L. H. Britain launched the
survey in co-operation with the De-
troit Board of Commerce, he asked
but one question:

“If a reliable daily all-air freight
service was provided that would
leave Detroit at the close of every
business day, and arrive at San
Francisco early next morning, at a
rate of $10.00 per hundred, or ten
cents per pound, airport to airport,
how much poundage would your
company be likely to ship in an av-
erage month by such service, for re-
distribution to Pacific Coast points
and for export from San Francisco?”

Replies were promptly received
from 30 percent of those firms to
whom inquiry was sent and re-
moved a great deal of the guess work
which has accompanied industrial
thinking about air cargo thus far.
The survey indicated that at the
above costs, and at the above rate
of speed, 200 Detroit factories would
ship over 350,000 pounds per month
from Detroit to the San Francisco
gateway. And this at 10 cents a
pound, be it noted, for the long
haul.

The three leading shippers by air
would be the following, in order:
the small tool and die industry; the
automobile and automotive parts
industry; and the pharmaceutical
industry and related producers. The
chief reasons given by these firms
for regular air shipments were
emergencies, reduction of inven-
tories, and the offsetting of local
Pacific Coast competition. Other
firms saw possibilities of expanding
limited local markets. About 200
firms were interested. Negative re-
plies were received from 236 firms
who gave as their principal reasons
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that the shipper could not commit
his customers to increased shipping
expense, and that for heavy articles,
ten cents a pound might increase
cost of the product by a third of its
value, which would be prohibitive.
It is also interesting to learn that
93 percent of all shipments would
be in units of 1000 pounds or more.

FLYING COSTS—On the question
of cost, what may be expected from
the plane builders whose engineers
are busily constructing aircraft- of
greater size and with lower operat-
ing costs? Fred B. Collins, of Boeing
Aircraft, summarizes the situation
as follows: “There are several ways
in which economies of operation
can be obtained. One of the most
important is by cutting the cost of
flight itself, through more advanced
performance characteristics which
are inherent in the newer airplane
design. Another is by designing to
decrease the time and cost of main-
tenance and of ground operations.
Increased speed of flight becomes a
means of saving cost because it en-
ables the operator to spread his
fixed operation costs over a greater
number of miles per hour. .. As a
result of advances in these various
directions, transport planes will be
available for immediate post-war use
which will operate at as low as 8
mills per passenger mile for stand-
ard passenger versions or 4 cents
per ton mile for all-cargo versions.
These figures compare with operat-
ing costs of present type transport
equipment in airline use ranging
from 18 to 25 cents per passenger
mile and approximately 17 cents per
cargo ton mile.”

There are other straws in the
wind. The Manhattan Storage and
Warehouse Company, for example,
is experimenting with special air
shipping containers for fine china,
glass, medicine, and the like. After
packing these articles in containers
of fiber board, plywood, and so on,
they were dropped from a height of
52 feet onto a concrete surface with
astonishingly little damage.

Other experiments are being con-
tinued on dropping of air cargo by
parachute. And Air Cargo Trans-
port is operating non-scheduled
charter flights, ready to pick up and
deliver by air any special cargoes,
of which the recent shipment of 40,-
000 vials of penicillin to Latin
America from La Guardia Field is
typical.

POTENTIAL—While fantastic prog-

nostications of air cargo operations

that will equal truck or railroad

shipments are hopelessly out of line,
there is solid support for the con-
viction that air cargo has a tre-
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mendous potential, that it will rap-
idly find its proper sphere of ac-
tion, that it will interest a few in-
dustries greatly, and almost all in-
dustries to some degree. Economists
are making reasonable surveys, de-
signers are building better planes
and handling equipment, airline op-
erators are making intelligent and
courageous bids to industry and
business, and business men show
every interest in and desire for
greater facilities in aerial transpor-
tation of cargo.

] -] &
CARGO DROPPING

From Conveyor
Belt in Airplane

THE Air Technical Service Com-
mand of Wright Field has developed
a conveyor belt for dropping cargo
by parachute.

The belt is an endless chain-

driven conveyor operated by a 3.87
horsepower electric motor. Power

ML £

Air-cargo conveyor

is provided by the 24-volt direct
current system which is now avail-
able on every plane. The belt ex-
tends from behind the pilot’s com-
partment to the rear door of the
plane, a distance of 22 feet, and runs
at approximately six feet per sec-
ond, or from one end to the other
in four seconds. The belt termi-
nates at a roller-bearing platform
mounted at the cargo door., Pack-
ages are deflected round a corner
and launched in containers from
the airplane. Static lines open the
parachutes when the containers are
15 feet below the airplane. Not only
is speed in dropping increased, but
it was found possible to drop 4000
pounds at a time.

The containers each hold 300
pounds, and are carefully engi-
neered. They are made of strong
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cotton duck and webbing or fiber-
board. Another feature of the de-
velopment is that the area within
which the cargo is dropped is very
much reduced.

WAR TRENDS

As Foreseen by
General H. H. Arnold

DISCUSSING the air war of the im-
mediate past, and the air war of the
future, General H. H. Arnold re-
cently made some highly inferesting
remarks regarding the following
“observable trends”:

1; Manned or pilotless airplanes
traveling at supersonic speeds. At
such speeds aerial combat as it is
known today would be impossible.
2; The development of guided mis-
siles and the refinement of their
controls so that exact hits can be
made on targets of a mile square or
less, at any part of the world from
any part of the world. 3; Improved
atomic bombs, destructive beyond
the wildest dreams. 4; Great devel-
opments in defense both against air-
craft and guided missiles. Every
new weapon of offense brings forth
a weapon of defence, and this should
remain true even in the case of the
atomic bomb. 5; Perfected com-
munications systems between air
and ground, making possible the
most intricate maneuvers either by
piloted planes or pilotless missiles.
6; Extraordinary developments in
the launching and landing and sup-
plying of air-borne troops.

ASPHALT AIRSTRIPS

Surfaced With
Prefabricated Material

AIRFIELDS are being surfaced by
United States Army Engineers with
a new type of material called
“P.B.S.” (prefabricated bituminous
surfacing). The surfaces have taken
the steady pounding of fighter and
cargo planes as well as medium
bombers. The new material is noth-
ing more than burlap, impregnated
and coated with asphalt, which gives
it the appearance of roll roofing.
One of the unusual features of
P.B.S., which is made by the Texas
Company, is the ease with which
it can be repaired. Small repairs
can be made by two men with a
mop, a bucket of asphalt, and a strip
of surfacing. Swab it, lay it, walk
across it, and the patch is made.
For larger repairs, such as bomb
damage or soft spots formed by
trapped water, the surfacing mate-
rial is slit and folded back, repairs
are made to the soil underneath, and
the surface is replaced and sealed
by adding fresh strips of P.B.S.
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CHEMISTRY IN INDUSTRY

Conducted by D. H. KILLEFFER

How Soon Atomic

Does the Atomic Bomb Indicate the Future Mass Destruction of Every

Living Thing?

Or, Properly Controlled, Will Its Limitless Energy

be Utilized and Harnessed to Serve Mankind as has Electricity and
Water? The Next Five to Ten Years May Possibly Provide the Answer

WHAT may be the beginning of
anew era for the human race
started on August 6, 1945, when, for
the first time on a scale larger than
microscopic, the energy of deliber-
ately induced atomic disintegration
was applied to the purposes of man.
What the characteristics of this new
era will be is the most exciting and
most important question now before
humanity. The possibilities clearly
lie beyond present scientific treat-
ment; perhaps they rather belong in
that curious realm of super-stimu-
lated imagination, the so-called
“comic strips,” where stupendous
power has long been commonplace.
Will man’s future lead through
ever-mounting terror and destruc-
tion to a climax in the suicide of all
living things? Or will this source
of tremendous new energy in our
hands create the means to freedom,
prosperity, and plenty for all men
beyond our most sanguine dreams?
The problems immediately facing
humanity are beyond all question
the most serious we have ever en-
countered. The control of this vast
new force poses problems of the
highest magnitude and significance
in the physical sciences; at the same
time its social and spiritual impli-
cations are incomparably greater
than any we have faced before.
Literally everything depends on
correct and timely solutions to these
problems. The present state of
knowledge on the subject of atomic
disintegration cannot justify specific
predictions, but certainly we are
entitled to guidance by the best
views of those closest to the mat-
ter. The whole subject is so inti-
mately tied up with military consid-
erations and consequent secrecy,
that details cannot now be revealed,
but hints and bold speculations
point to tremendous utility for
atomic energy in the future. There-
fore it is easy to justify efforts to
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EDITOR'S NOTE: After the article “Atomic
Bomb” (page 238, October 1945 Scientific
American) was prepared for publication, the
now famous Smyth Report appeared. The
accompanying article, based upon extensive
correspondence with outstanding American
physicists and upon the Smyth Report, com-
plements our October article. Taken to-
gether, the two articles present the whole
picture of the present status of atomic en-
ergy and the possibility of utilization of
it in the future. Any further attempt at
prophecy regarding atomic energy applica-
tions and their economics would be largely
guess work.

gather and to summarize the best
informed available opinion on the
subject as it stands today for the
readers of Scientific American.

In pursuance of this objective, the
writer addressed a letter to 25 men
of science, leaders in the develop-
ment of the new weapon, asking

three specific questions. The ques- .

tions asked are given in the box
on the following page.

Responses were generous and
thoughtful. Above all they reflect
the grave responsibility felt by each
of the scientists as the custodian of
an essential part of a secret of such
overwhelming significance.

The protection placed around the
development of the military weapon
was complete in every respect.
Secrecy surrounded not only results
but every phase of the work. For
more complete secrecy, the subject
matter was subdivided into such
small units that no one person and
no small group ever knew, and does
not yet know, of the whole matter.
Furthermore, the intense preoccupa-
tion of each person engaged in the
tremendous enterprise with his
small segment of it precluded his
interest beyond the narrow assigned
area. Necessarily the details of a
military weapon of such stupendous
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Energy?

power as the atomic bomb will prop-
erly continue under strict secrecy.
But the possibilities inherent in con-
trolled atomic disintegration are so
freighted with human destiny that
they must be discussed and their
implications must be understood by
every thinking American. The mat-
ter must be freely discussed, de-
bated, and pondered.

The implications of the military
weapon are already sufficiently evi-
dent in the surrender of Japan. Pre-
liminary reports of the terrible de-
struction of Hiroshima and Nagasaki
will undoubtedly be much ampli-
fied before this article can appear in
print. Clearly the facts, when fully
known, will prove the strongest pos-
sible stimulus to peace.

Most responses to the writer’s
questions emphasized the necessity
for continued observance of the
secrecy imposed upon all connected
with the project. These generally
referred to what is commonly called
the Smyth Report, an official docu-
ment of 174 typewritten pages writ-
ten by Dr. H. D. Smyth and entitled
“A General Account of the Devel-
opment of Methods of Using Atomic
Energy for Military Purposes under
the Auspices of the United States
Government. 1940-1945.”

This report, issued August 12 and
subsequently published by the
Princeton University Press, contains
the scientific background of atomic
disintegration as a source of power,
the history of the project resulting
in the atomic bomb, and such de-
tails of the whole matter as are
proper to reveal at this time. Quite
probably this will be the only pub-
lication regarding most aspects of
the project. The Smyth Report con-
tains a brief prophecy as its con-
cluding paragraphs. These, in broad
general terms, answer the questions
asked of the 25 physicists and hence
are quoted here:

“Prognostication

“13.4. As to the future, one may
guess that technical developments
will take place along two lines.
From the military point of view it is
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reasonably certain that there will
be improvements both in the proc-
esses of producing fissionable mate-
rial and in its use. It is conceivable
that totally different methods may
be discovered for converting matter
into energy since it is to be remem-
bered that the energy released in
uranium fission corresponds to the
utilization of only about one-tenth
of one percent of its mass. Should
a scheme be devised for converting
to energy even as much as a few
percent of the matter of some com-
mon material, civilization would
have the means to commit suicide at
will.

“13.5. The possible uses of nuclear
energy are not all destructive, and
the second direction in which tech-
nical development can be expected
is along the paths of peace. In the
fall of 1944 General Groves ap-
pointed a committee to look into
these possibilities as well as those of
military significance. This commit-
tee (Dr. R. C. Tolman, chairman;
Rear Admiral E. W. Mills (USN)
with Captain T. A. Solberg (USN)
as deputy, Dr. W. K. Lewis, and Dr.
H. D. Smyth) received a multitude
of suggestions from men on the vari-
ous projects, principally along the
lines of nuclear energy for power
and the use of radioactive by-prod-
ucts for scientific, medical, and in-
dustrial purposes. While there was
general agreement that a great in-
dustry might eventually arise, com-
parable, perhaps, with the elec-
tronics industry, there was a disa-
greement as to how rapidly such an'
industry would grow; the consensus
was that the growth would be slow
over a period of many years. At
least there is no immediate prospect
of running cars with nuclear power
or lighting houses with radioactive
lamps although there is a good
probability that nuclear power for
special purposes could be developed
within ten years and that plentiful
supplies of radioactive materials
can have a profound effect on scien-
tific research and perhaps on the
treatment of certain diseases in a
similar period.

“Planning for the Future

“13.6. During the war the effort
has been to achieve the maximum
military results. It has been ap-
varent for some time that some sort
of government control and support
in the field of nuclear energy must
continue after the war. Many of the
men associated with the project have
recognized this fact and have come
forward with various proposals,
some of which were considered by
the Tolman Committee, although it
was only a temporary advisory
committee reporting to General
Groves. An interim committee at a
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high level is now engaged in for-
mulating plans for a continuing or-
ganization. This committee is also
discussing matters of general policy
about which many of the more
thoughtful men on the project have
been deeply concerned since the
work was begun and especially since
success became more and more
probable.
“The
People
“13.7. We find ourselves with an
explosive which is far from com-
pletely perfected. Yet the future

Questions before the

BEFORE preparing the accompanying ar-
ticle, Mr. Killeffer, the author, asked the
following questions of 25 physicists who had
parts in the development of atomic bombs:

(1) Do you see a possibility within a

reasonable time of the application
of atomic energy on a reasonable
scale to industrial purposes?

(2) What general forms do you anticipate

applications of this kind are likely
to take?
Are you willing to hazard a guess as
to the probable length of time that
will be required from now on to de-
velop any general usefulness for atomic
energy?

How these men of science responded is
told in these pages.

(3

possibilities of such explosives are
appalling, and their effects on fu-
ture wars and international affairs
are of fundamental importance.
Here is a new tool for mankind, a
tool of unimaginable destructive
power. Its development raises many
questions that must be answered in
the near future.

“13.8. Because of the restrictions
of military security there has been
no chance for the Congress or the
people to debate such questions.
They have been seriously consid-
ered by all concerned and vigor-
ously debated among the scientists,
and the conclusions reached have
been passed along to the highest
authorities. These questions are not
technical questions; they are politi-
cal and social questions, and the
answers given to them may affect
all mankind for generations. In
thinking about them the men on the
project have been thinking as
citizens of the United States vitally
interested in the welfare of the
human race. It has been their duty
and that of the high government of-
ficials who were informed to look
beyond the limits of the present war
and its weapons to the ultimate im-
plications of these discoveries. This
was a heavy responsibility. In a free
country like ours, such questions
should be debated by the people
and decisions must be made by the
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people through their representatives.
This is one reason for the release of
this report. It is a semi-technical
report which it is hoped men of
science in this country can use to
help their fellow citizens in reaching
wise decisions. The people of the
country must be informed if they
are to discharge their responsibili-
ties wisely.”

THE ESSENCE—That represents the
essence of the thought of the prin-
cipal workers on the project. It re-
mains merely to add to this general
view a brief summary of the specific
thoughts supplied by those queried.

Emphasis is universally placed on
the restricted view of each person
engaged: on the project. Even those
who occupied key positions found
their interests, activities, and in-
formation confined within limited
areas. Thus it has so far been im-
possible for anyone to view the
whole problem in proper perspec-
tive, and consequently a considered
opinion of future possibilities is vir-
tually impossible to form under the
circumstances.

The view is expressed that present
use of atomic energy in a destruc-
tive bomb is in no sure sense a
guarantee that this type of power
will be usable in other ways. A great
deal remains to be done before an
operable method of utilizing energy
of such enormous concentration can
be devised. When an operating de-
vice is reached there will still re-
main vital problems of efficiency and
cost as compared with other power
sources to be solved. Involved in all
this will undoubtedly be many basic
inventions. These may be made at
any time and such is the intensity
and pace of present-day research
that the most important of these
can scarcely be delayed more than
a very few years (say 5 or 10).

On the basis of the meager infor-
mation now available to anyone on
the entire subject, it seems futile to
attempt any estimate of the engi-
neering phases of power develop-
ment. The high penetration and ex-
traordinary power of the radiation
emitted by present nuclear reactors
requires such heavy shielding as to
preclude their use in any presently
practicable vehicle with the possible
exception of large steamships.

While this aspect of present re-
actors keeps them out of vehicles
and limits their possibilities in sta-
tionary units, it is clear that even
present rudimentary techniques pro-
vide a source of practically bound-
less supplies of radioactive materials
for medical and industrial purposes.
Many of these applications are yet
wholly unexplored, such possibili-
ties having been neglected in the
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past in view of the extreme scarcity
and high prices of radium.
Finally, one must realize that the
whole matter of power from this
new source is and undoubtedly will
remain for a considerable time in a
state of flux. Its interrelations with
the military applications are too
close to permit open discussion of
all details soon. Yet the whole prob-
lem is substantially closer to solu-
tion that it was even months ago.
We can look forward to a better
day for all men to come from this
development within, let us say, a
decade or two—certainly well with-
in the lifetimes of many now living.

@® ® *®

RAT KILLER

Does not Affect
Acceptability of Bait

SODIUM FLUOR-ACETATE, a hew Syn-
thetic compound, has shown great
promise as a poison for mice, rats,
prairie dogs, ground squirrels, and
other small mammals that consti-
tute serious pests. The high toxicity
of the compound, known as “1080,”
allows it to be administered in
poisoned baits and food without
seriously affecting the acceptability
of the food for the pests. The com-
pound is also intensely poisonous
for man and, other animals and must
be used under the most carefully
controlled conditions.

FUNGI

Found Readily by Use
of Ultra-Violet Light

DETECTION of fungi and location of
infected areas are necessary in
cleaning up valuable equipment and
instruments returned for repair or
salvage from tropical war areas. In
normal light fungi are difficult to
see except in lush growth, but ul-
tra-violet light immediately reveals
their presence by causing the or-
ganisms to glow by natural
fluorescence. Clearly outlined in
this manner, eradication of the
fungi is much simplified.

PENICILLIN PRODUCTION

Involves Large Usage
Of Banana Oil

ALTHOUGH the 400 billion units of
penicillin  now being produced
monthly weigh only some: 530
pounds, the amount of material that
must be processed in production
sometimes is so great as to be criti-
cal. Recent reports suggest that 85
to 90 percent of the nation’s amyl
acetate (“banana o0il”), important
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as a solvent, is consumed in this
production. That proportion is too
great for the comfort of other in-
dustries needing this solvent and
hence steps are being taken to de-
velop efficient processes for its re-
covery.

TORPEDO RECOVERY

Made More Certain by
Synthetic Resin

A WATER-SOLUBLE synthetic resin
disk placed in a naval torpedo dis-
solves when the torpedo is lost and
releases a float that enables search-
ers to find it. The resin used is one
of a family that can be prepared
from polyvinyl alcohol. These resins
can be given any desired degree of
solubility in water, from complete
insolubility to easy solution. The
safety disk is designed to dissolve
in a predetermined time, long
enough to allow the torpedo to be
completely tested, but short enough
to expedite searches for any that es-
cape and sink.

DDT TROUBLES

May Hinder Use of its
Valuable Properties

RELEASE of DDT to civilians for
general use recently, led to a flood
of preparations presumably contain-
ing this highly effective insecticide
but actually too dilute to be. use-
ful. Warnings promptly issued
pointed out that abuse of the com-
pound in this way by unscrupulous
persons is likely to lead users to
conclude that DDT has no value,
when as a matter of fact it is highly
effective when properly used.

Legitimate insecticide producers
are proceeding cautiously to be sure
that any preparations they offer are
effective and that correct instruc-
tions for their use are also provided.
DDT itself (dichloro-diphenyl-tri-
chloroethane) requires to be com-
pounded with other materials to be
fully effective and at the same time
safe for use. Some additives, notably
solvents, increase the toxicity of
DDT for human beings unduly and
thus introduce excessive hazards in-
to its use. Fear is expressed that
unfortunate experiences with early
improper DDT preparations may
prevent its legitimate later use for
valuable purposes.

SPECIFIC GRAVITY
Quickly Determined by
Vacuum Method

A NEWLY devised and rapid meth-
od of determining the specific grav-
ity of an unknown liquid consists
in comparing the height to which
it will rise in a tube with the rise of
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a known liquid in a tube under
equal vacuum. In practice, the un-
known and the standard liquids are
drawn up into two parallel glass
tubes joined at the top and con-
nected to suction at the junction
point. The heights of the columns
in the two tubes are in inverse
ratio to the specific gravities of the
two samples. Accuracy can be in-
creased by calculating from meas-
urements of differences in the
height of the columns under two
different suctions. The specific
gravity, accurate to the fourth
decimal place, can be quickly de-
termined in this way.

PENICILLIN

When Properly Protected
Can Be Taken by Mouth

EFFORTS to find a way to admin-
ister penicillin effectively without
the use of a hypodermic syringe
have developed various methods
designed to protect the active prin-
ciple of the drug while it is passed
through the stomach when taken by
mouth. Apparently absorption of
penicillin takes place from the small
intestine, but the drug is delicate
and cannot survive the high acidity
of the human stomach. Several sug-
gestions have been based on the
inclusion of varicus anti-acids with
the penicillin in the dose but it
has been found that high alkalinity
also destroys its effectiveness. One
successful method dissolves the drug
in oil. Latest successes have been
scored by the use of calcium car-
bonate—precipitated chalk—to neu-
tralize stomach acidity without
creating alkalinity since the neutral-
izing agent is insoluble except in
acid.

SAFER LABELING

Important in Handling
Of Hazardous Chemicals

THE FIRST comprehensive effort to
systematize and standardize labeling
of hazardous chemicals, considered
of special importance in view of the
pace of developments in the indus-
try, -has just been completed and
published by the Manufacturing
Chemists’ Association of the United
States. ‘

The main objective of the work is
to discourage use of code labels
which leave the user,with no infor-
mation about the product. Principles
are established to govern prepara-
tion of precautionary labels, with
maximum emphasis on protecting
the users, handlers, repackers, job-
bers, and distributors of chemical
products or others who may be less
familiar with them than the manu-
facturers.
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““purity seldom achieved even on a
laboratory scale’’—so is described”

MALLINCKRODT’'s CONTRIBUTION
TO THE ATOMIC BOMB.

Such purity distinguishes Mallin-
ckrodt's fine chemicals for Medic-
inal, Photographic, Analytical and
Industrial uses.

FINE CHEMICALS *A GENERAL ACCOUNT OF THE DEVELOPMENT OF METHODS OF

USING ATOMIC ENERGY FOR MILITARY PURPOSES UNDER THE
JM AUSPICES OF THE UNITED STATES GOVERNMENT, 1940-1945; by
H. D. Smyth, Chairman of the Deportment of Physics of Princeton
University, Consultont to Monhatten District U, 5. Corps of Engineers.

SINCE 1867

MALLINCKRODT CHEMICAL WORKS
78 Years (/’ Service lo Chemical Wsers

Mailinckrodt St., St. Lovis 7,Mo.-72 Gold St., New York 8,N.Y.
CHICAGO . PHILADEL?HIA - LOS ANGELES . MONTREAL

i
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THE BUILDINGS of the Technical Center will face a seven-acre

LOCATED ON a major highway leading from Detroit, access to the
lake. These buildings will be connected by a covered walk and

Center will be through the Administration Building sketched here.
vehicular roadway. Sketched below is the Advanced Engineering A system of modern roadways will provide practical opportunity to
Building in which improvements will be quickly made in existing studv traffic control as well as to make simple road tests of new car
prraducte

developments.
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The New
GENERAL MOTORS TECHNICAL CENTER

will be created to stimulate opportunities,
promote employment and bring about

MORE and BETTER THINGS FOR MORE PEOPLE

HESE are times when the world
Tcries out for new and finer
things. There is a great hunger,
broad as all mankind, for happier
relationships among men — for
greater individual opportunity for
accomplishment, for more and bet-
ter goods within reach of everyone.

It is by satisfying this hunger that
we can bring greatest benefit to our
national economy in the future.
Through such action lies the road
to more good jobs, to an ever-rising
standard of living through the con-
tinual replacement of old things
with new and better ones.

The General Motors Technical
Center is dedicated to such an ob-
jective. It will occupy a 350-acre
tract of land outside of Detroit as
soon as conditions permit. Its pur-
pose is to develop new things that
add to the comfort and security of
our living, and to enable existing
things to be made more efficiently,
hence at lower selling prices, so
more people may own and enjoy
them — all with expanding job op-
portunities.

It will shorten the time required to
bring the work of creative thinkers
out of the idea stage and into usable
reality.

Heee in groups of buildings de-
signed especially for the purpose,
General Motors will gather in ad-
vantageous and inspiring new sur-
roundings the most modern facili-

ties for research, advanced engi-
neering, styling and the develop-
ment of new manufacturing tech-
niques.

Here physicists and engineers will
discover new facts and convert them
into new improved products. Styl-
ists will give them new and more
attractive form. Process engineers
will develop better manufacturing
techniques for making them.

Science here will go to work in the
intetest of economic progress. And
history is full of proof that when
science is so harnessed, more jobs
are created, more comforts and con-
veniences are brought within reach
of more people.

Serving as a source on which the
engineering staffs of all of our Divi-
sions may draw, the General Motors
Technical Center will stimulate im-
provement in all General Motors
products. Automobiles, refrigera-
tors, Diesel engines, locomotives
and other good and useful things
may be expected to be improved at
even faster pace than in the past.

But the work of the Technical Cen-
ter will not be confined to existing
things. It is dedicated to the idea
that progress is the servant of man-
kind and that whosoever advances
it not only helps himself but his
fellow men. Its goal will be “more
and better things for more people,”
whether that comes through im-
provement of the old or develop-
ment of the new.

A FLOOD OF SUNSHINE will pour into the southern
windows of the Research Buildings where experimental
work is carried on in such diverse fields as the study
of chlorophyl, research into fuels and engine design.

(ENERAL MOTORS

MORE AND BETTER THINGS FOR MORE PEOPLE

CHEVROLET « PONTIAC « OLDSMOBILE « BUICK - CADILLAC - BODY BY FISHER
FRIGIDAIRE . GMC TRUCK AND COACH . GM DIESEL

Every Sunday Afternoon
GENERAL MOTORS SYMPHONY OF THE AIR—NB8C Network

MAKE VICTORY COMPLETE—BUY MORE WAR BONDS
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METALS IN INDUSTRY

Conducted by FRED P. PETERS

Lithium, Servant Metal

As a Scavenging Agent, This Lightest of All Metals Makes Possible
Alloy Castings that are Stronger, Less Porous, and Higher in Elec-
trical Conductivity. Because of its Extreme Chemical Activity it
Purifies Alloys and Gives Them Much Finer Grain Structure

NATURE seems to have given
the United States another
world-wide superiority in a re-
source to join those of iron, petro-
leum, and so on. This latest one is
lithium. The best source of lithium
is Searles Lake, at San Bernadino,
California. Searles Lake is a dry
lake in which the evaporating water
left all kinds of valuable salts which
are processed by heavy chemical
industries. One of the by-products
of processing contains over 10 per-
cent of lithium as compared to a
top of 3.3 percent in spodumene, the
most used ore.

There is plenty of spodumene,
too, in the Carolinas and in the
Rockies. The trouble is, it has never
been possible to get the price of
lithium extracted from this and
other ores down below the present
level of from $12.50 to $20.00 a
pound, nor is the Searles Lake con-
centrate any better in this respect
so far. But with the uses of lithium
advancing rapidly and with the
bright promises of the Searles Lake
development, the price might get

down to $5.00 a pound. And that
would make big differences to many
an industry. Lithium is making big
differences even at its present price.

Lithium is a strange metal. It is
the lightest of metals—a cubic foot
of it weighs only 33 pounds vs 108
pounds for the same amount of
magnesium and 176 pounds for alu-
minum—and yet it very seldom will
be used as a light-weight structural
metal itself nor to lighten the
weights of other alloys. It can be
purified to a commercial degree
very easily, yet it seldom will be
used in pure form. It can be alloyed
very easily with other metals, yet
only a fraction of its total produc-
tion will be used as a constituent’ of
alloys. It already is an important
metal of industry and is destined
to be a far more important one, yet
in its largest commercial applica-

Pouring molten lithium from an electric furnace into ingot molds
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tions it does not gain its markets
by displacing other products.

The reason .for these seeming
contradictions is simple. Lithium is
a “servant” metal. Its big function
in metallurgy is to help other met-
als to behave better. It does the
same thing for gases, welding-rod
fluxes, lubricants, soaps, and air
conditioning.

IMPORTANT TASK—One major use
of lithium is in the making of non-
ferrous alloy castings. Only about
0.01 percent of lithium is used in
the ordinary metallic mixture, and
only about 0.05 percent is, in most
cases, found in the finished casting.
Sometimes only a trace of lithium
remains. And yet the task of the
lithium in the making of the cast-
ing is an important one.

Nonferrous alloy castings are
made of metals (copper, zinc, and
so on) which have different melt-
ing points. They also solidify at dif-
ferent temperatures when being in-
dividually cooled. @ Melted and
cooled together, as they must be
for casting, they have all sorts of
behaviors toward each other. They
form solutions, emulsions, matrixes.
They combine in varying grain
sizes and shapes.

While all of this is going on, vari-
ous “unwanted” elements alsp are at
work within the melt. Gases and
impurities like hydrogen, oxygen,
nitrogen, sulfur, and particles of
sand, are having bad influences on
the ways in which the “wanted”
elements are behaving toward each
other. The unwanted elements are
changing the grain structure for the
worse, causing porosity and setting
up weak spots.

Here is where the lithium goes to
work. Lithium is the most chemi-
cally active of all the metals. It
combines with almost any gas, tak-
ing that gas unto itself and away
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from the wanted metals in the melt.
It takes hold of sand particles, too,
and of other impurities. Opposite to

the corruption resisting “noble”
metals like gold and platinum,
lithium welcomes corruption.

Now the extremely light weight
of lithium comes into play. It rises
to the surface of the liquid, molten
metal, bringing the impurities with
it. Behind is left a melt of cleaner,
purer metals.

The grain structure of the lithium-
scavenged casting is likely to be
much finer, as much as 98 percent
finer in some cases. Gas pockets,
“blow holes,” and porosity can be
completely eliminated.

The real story is summed up in
the metallurgist’s expression: “theo-
retical maximum values.” For every
alloy which is cast there is a list
of such values in tensile strength,
electrical conductivity, coefficient
of friction, and others. If a melt is
mixed and cast perfectly it can
reach those values—be at the best
which is theoretically possible for
it. If handled perfectly it will have
lower values or abilities in various
respects. And lithium-scavenged
castings are likely to approximate
many of their theoretical maximum
values.

Electrical conductivity is an ex-
ample. Lithium-scavenged castings
often reach their maximum con-
ductivities at normal temperatures.
Thus their desirabilities for elec-
trical purposes are greatly increased.

GREATEST STRENGTH—Most im-
portant of all, the castings can ap-
proximate their theoretically great-
est strengths. This is partly a mat-
ter of uniformity, of being sure that
all parts of the casting are more
nearly alike and that the whole
casting is more dependable. Outright
additions of strength as compared
to ordinary castings can be had
too. A maker of Navy composition
“G” castings found that before
lithium was used the tensile strength
was 42,000 pounds per square inch;
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Lithium
is so soft
that it
can easily
be cut
with an
ordinary
pocket-knife

lithium-scavenging raised it to a
range of 48,000 to 52,000. Similarly,
the elongation was raised from about
35 percent to a range of 45 to 65
percent. With every equipment
maker trying to work with more and
more power at higher and higher
speeds while fitting his machine
parts into smaller and smaller
spaces, increased strength with in-
creased uniformity means that
lithium-treated castings may be used
for many purposes from which the
same alloys might otherwise be ex-
cluded.

Pure lithium is not likely to be
used in any foundry. It is added to
copper and brass products in elec-
trical furnaces in copper and brass
mills, but for most foundrymen it
would be bothersome to handle.

Rather, “master alloys” contain-
ing varying proportions (usually
from 2 to 10 percent) of lithium are
purchased from such companies as
the Lithaloys Corporation. The bal-
ance of these alloys is copper, zinc,
or some of the other “wanted” met-
als of the castings. These “balance
metals” enter directly into the cast-
ings, and if the mix is to be care-
fully controlled then their amounts
are considered in proportioning it.

The amount of lithium in a mas-
ter alloy depends first upon the
scavenging to be done—there must
be enough for this—and second up-
on the degree of grain refinement
needed for the purpose of the cast-
ing. The more the lithium the finer
the grain. Very seldom is more than
1 pound of master alloy added to
each 100 pounds of melt, and almost
never more than 11 pounds. These
points require careful metallurgical
consideration for which the master
alloy maker supplies a consulting
service.

In the foundry, the master alloy
must be added early enough, usually
from three to five minutes before
the mix is poured, so that the lithium
will have enough time to do all of
its work. And the stirring-in must
be so controlled as to do a thorough
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job without unduly disturbing the
mix.

Castings made by these methods
are likely to approach the “no spoil-=
age or rejections” ideal of mass pro-
duction. One foundryman averaged
25 percent of weepers (castings re-
jected for porosity) before using
lithium-scavenging—Iless than 1 per-
cent afterwards. When spoilage ran
so high he always had to guess
what it would be, and to pour extra
castings accordingly. If his gueds was

The lithium ingots are so light they
are balanced by small brass weight

wrong—as it nearly always was—
then he either had extra castings or
else too few to fill his orders. With
spoilage nearly eliminated he
avoided this extra cost. Lithium-
scavenging often saves its cost by
the reduction of the percentage of
rejections.

Fine grained, highly uniform
castings work better on the lathe
and milling machine than do their
coarser grained brothers. Accura-
cies, surfaces, and finishes are
better. This makes for better prod-
ucts at lower machining costs.

FOR STEEL, TOO—Lithium soon
may do as much for the ferrous as
for the nonferrous industries. Im-
portant studies are now being con-

‘cluded and their results may be an-

nounced any day. When this news
breaks, every steel mill producing
every kind of steel from plain car-
bon to stainless and other high al-
loys, may be offered brand new ad-
vantages.

The bearings industry, also, is
being helped by lithium. Many of
the toughest bearings problems are
in the mixing of lead-copper alloys
for heavy-duty, heavy-pressure,
high-speed bearings such as are
used in modern engines and other
machines. The lead has the anti-
friction qualities and the copper the
compressive strength needed by
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these bearings. But the trouble has
been that some of the most desir-
able proportions of these two metals
either could not be cast together
at all or else they would form strati-
fied grain structures which are too
weak for this purpose. With tiny
amounts of lithium in the mix some
of these mixtures can be cast with
complete success. The lithium takes
care of the troubles which had
previgusly caused the separation of
the copper and lead.

Sometimes, lithium requires new
industrial techniques. The die cast-
ing of zinc metals is an example. If
lithium is alloyed with the zinc and
the melt is kept in special types of
closed melting pots and is fed under
controlled atmospheric conditions
such as are used in heat-treating
furnaces (these methods will be
brand new to many a die caster)
then the alloys will flow with
enough extra freedom to provide
new opportunities to the die casting
art.

Alloyed with magnesium—another
of the up-and-coming “new” metals
—Ilithium adds to tensile strength and
hardness. And there are other
lithium alloys as well which will be
found in industrial products of the
near future.

One odd use of lithium is in the
production of hydrogen. A little
less than five pounds of lithium
hydride immersed in water will re-
lease 225 cubic feet of this gas. Our
military forces used this process.
Hydrogen from a small container
of lithium hydride immersed in the
ocean inflated a rubber balloon, the
balloon raised one end of a copper
wire 300 feet into the air, and the
wire became the antenna by means
of which the shipwrecked aviator
or sailor radioed his call for help.

The figures on such hydrogen
production are intriguing. Each
pound of lithium hydride will yield
a by-product of about three pounds
of lithium hydroxide which is worth
about $2.00 a pound today. With
lithium hydride costing $12.50 a
pound, even with the value of the
by-product counted in, the hydrogen
from it would cost about $15.00 a
hundred cubic feet as compared to
less than $2.00 (all factors consid-
ered) for hydrogen which is bought
in rental-return steel containers.
But if the price of lithium were to
come down to its hoped-for $5.00
a pound then the cost of hydrogen
from its hydride could become less
than that of hydrogen in steel con-
tainers—the fact that the by-prod-
uct hydroxide also might have less
value being given full consideration.
Andreven now, wherever the cost of
transporting and handling the 140
pound steel cylinder is high enough
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to overbalance the price differential,
hydrogen from lithium hydride will
find a market.

In lubricants lithium both in-
creases and decreases the tempera-
ture limits at which it is possible to
use bearings. Although not an ap-
plication of lithium in the metallic
form, the use of lithium compounds
in the production of atmospheres
for metal-heating is receiving in-
creasing attention. In industry after
industry lithium pushes back other
limitations. Lithium is a metal on
the march. It is a valuable servant
of industry and will become a more
valuable one.

PUMPING MAGNESIUM
Molten Metal Can be Handled
Economically by Pumps

TEN years ago the pumping of a
molten metal was generally con-
sidered impossible, but today molten
magnesium is being pumped in
melt-shops and foundries with mass-
production benefits not previously
attainable.

Ordinary cast iron and steel pumps
are used for magnesium, which
melts as low as 1200 degrees, Fah-
renheit, whereas special refractory
equipment must be used for other
higher melting point metals. Ac-
cording to Dow Chemical Company,
molten magnesium is being pumped
over distances from a few inches to

25 feet and in capacities from a

trickle to a ton per minute.

With the use of pumping equip-
ment, one operator can empty a
4000-pound pot of molten magne-
sium alloy into ingot molds in 30
minutes, or at the rate of one ingot
every 12 seconds. Formerly two men,
dipping metal from the pot and
pouring it into each ingot -mold,

“could empty one 2000-pound pot in

about an hour—an efficiency im-
provement of about eight times on a
man-hour basis.

ALLOY STEELS

Will Find Greater
Use in the Future

THE FUTURE of alloy steels in this
post-war era, the types of steels that
will be used, and the relative im-
portance of the electric furnace and
the open-hearth furnace for their
production are questions of great
interest to the steel-producing and
steel-using industries. The follow-
ing forecast, based on the answers
to a survey conducted by Edwin F.
Cone, of Metals and Alloys, can now
be made:
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The post-war volume of alloy
steels will be higher than pre-war
and may even exceed the war-time
level. A chief reason for this will be
many new uses for alloy and stain-
less steels, especially in gas turbines,
superchargers, jet-propelled planes,
railway and automotive equipment,
and so on. Most of the “lean” N.E.
alloy steels will be discarded in
favor of the older higher alloy types,
but some N.E. steels will remain.

Post-war use of electric furnace
steel will represent a greater per-
centage of alloy steel than pre-war,
and consumers strongly believe the
extra price charged for electric fur-
nace grades over open-hearth alloy
steel is warranted by the quality
and uniformity advantages of elec-
tric steel. Steel producers do not ex-
pect to be able to lower the selling
prices of electric furnace steels, al-
though some large electric furnaces
can approach the open hearth in
their economics.

STEEL RECONVERSION

Costs Will Include
Repair of Worn Facilities

To RECONVERT plants and equipment
to handle the expected production
of steel for non-military and civilian
use, steel companies are planning
to spend more than -$200,000,000.
Reported costs of reconverting steel
plants do not include any expendi-
tures which individual steel com-
panies may be planning.

Part of the $200,000,000 will be
spent for reconverting to peace-time
production the big continuous wide-
sheet mills, which during the war
were adapted to permit the rolling
of large tonnages of heavy plates
for shipbuilding and so on. Other
reconversion tasks facing the indus-
try include realinement of steel
fabricating departments and plants
from production of such war goods
as deck houses for merchant ships,
artillery shells, and tank armor to
production of commercial produects.

Large expenditures will be re-
quired for the repair of facilities
which have become badly worn
under the strain of operations dur-
ing the war. Heating facilities of all
descriptions are reported to be par-
ticularly in need of attention. Be-
cause furnaces are difficult to repair
quickly, patching jobs have been
resorted to frequently during the
war emergency period by some steel
companies to save time.

The estimated cost of reconverting
the steel industry is less than 10
percent of the total amount of money
spent since 1940 by the steel indus-
try and the government to expand
and supplement steel plants and
properties for war-time production.
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Is there a way to get 4 times the service

°
from things made of steel?
HE ANSWER o this question may soon affect your
life . . . and your pocketbook . in a big way.
Because there is a remarkable discovery that will
enable you to get up to 4 times the service for
every dollar spent on items made of steel! From

washing machines, automobiles, hardware, tools, wire
fencing, screens—dozens of products whose life was

formerly cut short by rust

This remarkable discovery is CORRONIZING
a new patented process of plajing steel with a tissue-
thin “armor” that far outlasts other rust-protection
coatings.

Actual use in the war, in every kind of climate
gives proof to that statement. Now, America’s more
progressive manufacturers and retailers will be able
to bring you many articles with the sensational ad-
vantages of “Corronized” steel. New model automo-

biles, always famous for progress, will be among

the first to bring you these advantages
if you want utmost dependability, lasting

So, i '
beauty and safety in things made of steel, wisely
inquire whether they are made of “Corronized” steel
If they are, you’ll be the winner in years of service
... by as much as ¢ to 1!

Ll
Standard Steel Spring Co.

ORIGINATORS OF

CORRONIZING

galmmm

Agamst Rust

Quick Facts for
Manufacturing and Sales Executives

Do not confuse CORRONIZING with other metal coatings
This patented process provides a permanent alloy “armor

with 5 layers of defense against corrosion! It becomes part
can be worked in any manner. Permits
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of the steel base
est strength. Write for samples and complete information

STANDARD STEEL SPRING COMPANY
CORAOPOLIS, PENNSYLVANIA

using lighter materials by prolonging steel’s period o f great-

SCIENTIFIC AMERICAN

NOVEMBER 1945



PLASTICS

Conducted by CHARLES A. BRESKIN

Petroleum In Plastics

Hydraulic Presses, Operating Around the Clock, Must Use the Correct
Fluid for Continued Economical Operation. Heat Transfer, Rust Pre-

vention, and Adequate Lubrication are Other Special Problems of the
Plastics Industry that are Being Solved by Petroleum Products

MENTION of petroleum in the
plastics industry immediate-
ly brings to mind the various syn-
thetic compounds which have petro-
leum as one of their basic ingredi-
ents. But petroleum has another and
equally important role in the in-
dustry. As lubricants, hydraulic
fluids, and heat exchange mediums,
petroleum products are used in all
types of plastics processing equip-
ment.

In the machinery used in the
production of such basic materials
as esters and monomeric hydrocar-
bons, petroleum has been instru-
mental during the past four years
in keeping the mechanical equip-
ment necessary to the production of
plastics articles in running order.
And this in the face of day and

Courtesy Farrel-Birmingham Company, Ine.

night operfting schedules which
taxed the newest equipment as
well as the over-age machines that
had to be kept running for want of
replacements.

Now, as plastics processors turn
to peace-time civilian and industrial
articles, there is no abatement in
the importance of using the right
petroleum product in the right place.
To meet the anticipated demand,
plastics machinery must continue
to operate on a rapid, accurate, full-
time basis. And machinery which is
running at repair or maintenance
cycles because operators are ig-
norant of the newer and more suit-
able petroleum products, can seri-
ously retard the flow of plastics
articles to the civilian market—and
add considerably to their cost be-

This calender, designed for double coating and multi-pass sheeting of rub-
ber and plastics, uses special oil and grease in operation of its heavy rollers
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Processing

cause of low production and expen-
sive machine repairs resulting from
incorrect lubrication.

It should not be thought, however,
that petroleum products are cure-
alls, that the use of the correct oil
at the correct spot will prevent all
mechanical difficulties. But just as
bad is the belief that any quality
of oil ‘will be satisfactory for all
classes of service.

The truth lies somewhere between
these extremes. Petroleum products
are, rather, preventive maintenance
materials that greatly influence
continuity of equipment service and,
to an important degree, overall op-
erating costs. In the following list
are presented some of the factors
that are influenced or controlled en-
tirely by lubrication in modern ma-
chinery:

1. Machine down-time and labor

for cleaning oil systems.

2. Lubricating oil cleaning (fil-
tering, filter material replace-
ment, centrifuging, and so on).

3. Oil consumption or make-up.

4. Machine parts failure and re-
placement costs.

5. Power costs.

6. Costs of lubricants and their
application.

How well-informed use of petro-
leum products can thus affect the
operation of plastics production
equipment will become evident as
the various uses are discussed in
some detail.

HYDRAULIC PRESSES—The most
widely used machine tools in the
plastics industry, hydraulically op-
erated presses cover the entire range
of compression, transfer and injec-
tion molding, and extrusion. For
these methods of processing, smooth
functioning of the moving parts is
all-essential. This means that there
must be no sticking of the pistons,
no leaking valve, no worn pump
parts. Also, the fluid must not de-
teriorate and foul the pump and the
control mechanism.

One of the prinicipal causes of
pump wear in hydraulic presses,
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particularly in vertical units operat-
ing in the plastics industry, is the
abrasive ferrous oxide formed on
the interior of the reservoirs which
combines with microscopic particles
of plastics-dust blown from the mold
platens at the end of each operation.
Adhering to the oil wetted plunger,
these dust particles are - gradually
drawn  through the packing gland
into the oil system.

A further source of contaminants
that accelerate pump wear is found
in the metallic soaps which may be
formed in the deterioration of petro-
leum. These soaps form sludges
which are picked up from the bot-
tom of the reservoir and circulated
throughout the entire system. When
these sludge formations become ag-
gravated they deposit on the metal
surfaces and, at times, varnish hy-
draulicplungers to a point where the
presses operate erratically and tear
the packing gland from its seating.

Where water collects in the hy-
draulic system the problem of pump
and plunger wear is further ag-
gravated. This is because many oil
decomposition products are water-
soluble organic acids and tend to
attack the metal surfaces of the hy-
draulic system, often etching them
quite badly. This etching action also
releases finely divided metal par-
ticles into the system where they
act as an abrasive, grinding away
machined surfaces.

Some of the older press installa-
tions employ water alone as the hy-
draulic fluid. This type of fluid,
however, is not as economical as it
would at first appear, due to the
cost of periodically replacing pack-
ings and refinishing control valves
and plungers. One solution is the
addition of wetting agents and sol-
uble oils to the water—a blend of
one part soluble oil to 60 parts water.
A reduction in corrosion within the
fluid system is an immediate result
of this addition, a circumstance
which exerts a protective influence
on the control' mechanism. But to
maintain the fluid stream in a physi-
cally clean condition by reducing
the concentration of solids to the
lowest possible degree, inexpensive
mechanical filtering devices are re-
quired.

Oil is the best hydraulic fluid for
modern presses which usually are
equipped with individual reservoirs,
pumps, and control mechanisms. To
assure continuous service of this
equipment, oxidation resistant hy-
draulic oils containing corrosion
preventives are often used since
these oils lessen o0il and machine
maintenance and do not precipitate
deterioration products.

Sometimes, however, corrosion oc-
curs independently of the oil in the
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Courtesy Farrel-Birmingham Company, lnc.

Multi-platen  hydraulic  press

employed

in precision processing of single

sheets or laminates uses oil in the cylinders for the operation of the rams

system. For example, the underside
of the top of the oil reservoir may
corrode to a point where rust drops
into the oil and contaminates the oil
stream. This danger can be elimi-
nated through the use of an oil-
and water-impervious coating on
the inside of the reservoir.

Foaming of hydraulic-press oils,
however, is dependent upon oil
quality and its resistance to de-
terioration. The entraining of small
air bubbles, which is common in hy-
draulic oils that contain even small
amounts of acidic and saponifiable
material, will reduce pump capacity
and produce erratic plunger opera-
tion. The more thoroughly refined
oils will reduce these troubles since
they contain fewer oil decomposition
products and hence have less tend-
ency to hold moisture and finely di-
vided air in suspension.

That the use of oxidation-stable
hydraulic oils is economical as well
as good operating practice is evi-
dent from the fact that these oils
almost completely eliminate control
mechanism wear. Since the lubri-
cant does not tend to deteriorate in
service, waxy or varnish-like sub-
stances are not deposited on the
plungers and controls; therefore oil
leaks through packing glands are
reduced and the life of the packing
is greatly extended.

A further economy is achieved by
periodically filtering the oil in each
hydraulic system without removing
the press from service. Much less
labor and expense is involved than
when efforts are made to salvage
deteriorated hydraulic oils in an in-

dependent . recovery system. And.
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this filtration will also reduce to
a great extent the frequency of oil
changes in a given system.

HEAT EXCHANGE OILS—Heat is
essential in mold platens, extrusion
press cylinders and nozzles, dip
coating tanks, mill and calender
rolls, and so on. The older concep-
tion of petroleum as a heat-transfer
medium calls for steam refined
cylinder oils having high flash
points. These oils, however, contain
unsaturated hydrocarbons which
cause them to deteriorate and form
tarry deposits when subjected to
elevated temperatures for long
periods in the presence of air. Since
these tarry deposits soon coat the
heating elements and the surfaces
of the vessels being heated, the heat
transfer rate is soon lowered. Then,
to counteract this lowered rate the
temperature of the oil is increased.
But this only accelerates the oil de-
terioration rate. So the vicious circle
simply speeds up.

Field investigations of heat-trans-
fer liquids over the past few years
have -shown that temperature
ranges from —20 to +500 degrees,
Fahrenheit, can be served by rela-
tively light bodied, highly refined,
oxidation resistant oils.

In open heating systems operating
at atmospheric pressure, tempera-
tures of 350 ‘degrees, Fahrenheit,
can be safely maintained without
undue vaporization or the formation
of explosive vapors ‘if the area is
well ventilated. However, when the
temperature is to be carried beyond
350 degrees, Fahrenheit, the boiling
point of the oil must be raised by
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Courtesy Watson-Stillman Company
Quality of the oil used as a fluid
medium in this type of press ma-
chinery is of paramount importance

exerting a pressure of not over 10
pounds per square inch. Continuous
operating temperatures of 550 de-
grees, Fahrenheit, with intermittent
short intervals of 650 degrees, Fah-
renheit, are being studied to note
the behavior of oil in these ranges.
It has been recognized that as 750
degrees, Fahrenheit, is approached,
regardless of the pressure that is
carried, the zone is reached where
oil will crack into gasoline, light
oils, and heavy ends. It would appear
that temperatures above 500 de-
grees, Fahrenheit, are best served by
some of the commercial heat ex-
change fluids rather than by oil.

As with the hydraulic fluids, fil-
tering devices improve the efficiency
of heat exchanger systems. It has
been found possible to keep units
functioning at their peaks by allow-
ing the filtered fluids continually
to scrub the surfaces free of all
deposits that tend to interfere with
the free flow of heat.

RUST PREVENTION — Just as
presses must operate smoothly and
accurately, and the platens must be
heated evenly if plastics items of
good quality are to be produced at
minimum cost, so the molds them-

selves must be maintained in good .

condition.

Molds are not always in produc-
tion} and whenever they are placed
in storage—even of the shortest
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duration—their highly polished sur-
faces are protected from rust which
would destroy the usefulness of the
mold even though the rust can sub-
sequently be removed.

When the period of storage is
short, washing the molds with a
polar type thin film rust preventive
having good solvent properties is
enough protection. This preventive
removes all sweat stains from the
mold surface and displaces any
water or moisture that may be pres-
ent. But for longer or an indefinite
period of storage the cleaned mold
should be further coated with a
soft petroleum rust preventive.
Similar treatment should be given
other machinery spare parts. There
is no problem involved in the re-
moval of the coating. The metal
surfaces need only be washed with
regular petroleum solvents.

LUBRICATION—Roll temperatures
not above 350 degrees, Fahrenheit,
in plastic mills and calenders of
conventional design present no un-
usual lubrication problems. How-
ever, it has been discovered that
light lubricants possessing high oil-
iness and load carrying properties
give the equipment better protec-
tion than do the heavy-bodied cyl-
inder oils which have been custom-
arily accepted as the best.

There is the possibility that rolls
may someday carry a temperature
of 550 degrees, Fahrenheit, for the
processing of plastics and synthetic
rubbers. When and if such equip-
ment goes into production it may
be necessary to use hydrocarbon
lubricants that become effective in
bearing temperature ranges above
500 degrees, Fahrenheit. Then there
is the further modification of ma-
chine design where a given calen-
der will have some heated and some
refrigerated rolls. The presence of
two temperature extremes in a
single unit will make necessary the
use of lower viscosity or more fluid
lubricants if unnecessary equip-
ment and service complications are
to be eliminated. :

Lubricating greases for plastics
processing machinery raise few
problems. In fact, the toggle joints
and stops on a press are almost the
only points where special attention
is necessary. The difficulty here is
that the motion is very slow and
purely oscillating. Consequently it
is difficult to apply the lubricant
at the point of greatest pressure and
keep it from being forced from be-
tween the surfaces when the press
goes into operation. The best pro-
tection has been found to be active
extreme-pressure greases of pres-
sure-gun consistency compounded
so as to provide a strong affinity for
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metal. This lubricant resists the
shearing and wiping effect of the
oscillating motion.

There are, of course, many other
applications for petroleum in plas-
tics processing equipment. But the
biggest* mechanical elements—hy-
draulic presses, mills and calenders,
heat exchangers, and molds—have
been touched upon. The facts indi-
cate the importance of the selection
and use of the correct petroleum
product for the correct job.

OXYGEN TENTS

Made of Clear Plastics
In Small Size

MINIATURE oxygen tents for babies
born prematurely are now being
fabricated from Ethocel sheeting.
Still in the experimental stage, the
tents consist of a center curved sec-
tion of heavy gage sheeting and ends
of laminated sheeting. The transpar-
ency of the plastics material permits
a full view of the tiny patient.

COMPACTS
Combine Use of
Metal and Plastics

HOW WELL plastics can work with
other materials is evident in the
Lucite and silver compacts which
are fabricated by Alzac California
Jewelry Creations. Assembled en-
tirely by hand, these compacts have
lids of black methyl methacrylate

, to which is laminated the sterling

silver design. The base, with its"
powder compartment, is fabricated
from transparent acrylic.

FURNITURE

Uses Plastic Straps
For Comfort and Durability

VINYL elastic strapping forms the
backs and seats of “Put-A-Way”
folding and demountable garden
chairs that can be readily adjusted
to different positions. Not only does
this Koroseal webbing add a touch
of color but it withstands the often
damaging effects of outdoor weather.
Washable, acid-proof, non-abra-
sive, the extruded vinyl -elastic
strappings are resilient enough to
conform to the shape of the body
and to provide a maximum of
bodily comfort—an advantage which
is often sadly lacking in summer
furniture. The frames of these
chairs, which were designed by
V. F. V. Gerstel and Ferdinand
Kramer of Products Development
Division, are built of cypress.
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DUREL

MOLDING COMPOUNDS

PHENOLIC

INDUSTRIAL RESINS
RESINS

OIL SOLUBLE RESINS

MOLDING COMPOUNDS

THE “EYES” HAVE IT

There are literally thousands of applications for Durez
phenolic molding compounds . . . applications which the
casual observer is likely to overlook. Bausch & Lomb’s
“Arc Ban” and “Chip Ban” safety goggles, for example,
have eye cups of molded Durez. These possess high-im-
pact strength and are not affected by moisture, sterilization
by steam, or most acids. The unusual versatility of the
more than 300 Durez phenolic molding compounds has
made their use throughout industry practically all-inclu-
sive. Such properties as impact and dielectric strength,
moisture, heat, and acid resistance, highest dimensional
stability at temperature extremes, diversity of finishes, and
excellent moldability make them the logical starting point
when you’re searching for the plastic that fits your job.

INDUSTRIAL RESINS

LET'S GET DOWN TO CASES

Another interesting application for Durez industrial re-
sins is the war-proved Armed Forces binocular case where
a Durez phenolic-impregnated fabric is combined with
other materials to form a weather-proof case which is vir-
tually indestructible. Durez impregnating and laminating
resins have many new peacetime applications developed
from wartime counterparts which promise to be big
profit-makers for progressive manufacturers.

OIL SOLUBLE RESINS

NO SENSE “RUBBING IT IN”

Emulsion “no rub” waxes having a wide range of pro-
perties can be made with Durez resins. Though all have
rich, full gloss films, the films may be varied from those
which may be removed with mild soap to those which
permit the cleaning of waxed floors without harming the
waxed surface. Well-known throughout the entire pro-
tective coating industry, Durez resins promise many
profitable applications for peacetime markets.

——.

free copy. Absolutely no obligation, of course.

HERE'S WHAT YOU'VE BEEN WAITING FOR

Right off the press, the Durez Plastics Primer is a brand new,
illustrated booklet about phenolic plastics and is especially de- 4
signed for quick reading by today’s overburdened executive. Not
for the technical man who is already familiar with the subject, the
Durez Plastics Primer is a brief, simple, crystal-clear digest filled
with basic facts covering the part the phenolics play in the over-
all plastics picture. Clip the attached coupon and send for your

e
Durez Plastics & Chemicals, Inc.
5211 Walck Road, N. Tonawanda, N. Y.
Please send me a free copy of the new Plastics Primer.
Name
Company
Address .
m—
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RAILWAY TRANSPORTATION

Conducted by C. B. PECK

Chasing Water Pockets

Soft Spots in Railroad Tracks, Caused by Pockets in the Subsoil, Create
Maintenance Problems and Frequently Necessitate Speed Reductions.
Effective Use of Cement Mixtures is Eliminating Such Pockets Without
Interfering with the Use of the Track

RAILROADS have always been ac-
customed to worry along with
occasional “soft spots” in their
tracks. As wheel loads have grown
heavier, train speeds higher, and
the gross tonnage of traffic move-
ment greater, however, this old an-
noyance has become a problem of
major importance. These changes in
conditions have all helped to create
more miles of soft track; as sched-
ules have been stepped up, the re-
duced speeds required for safe op-
eration over unstable track become
a serious operating embarrassment.
Keeping the track on these spots in
line and up to grade is an extremely
expensive job and most of the
former methods of restoring stability
interfered seriously with the use of
the track.

In recent years a number of rail-
roads, as the result of extensive
study and experiment, have learned
that a mixture of cement and sand,
injected into the affected spots,
eliminates most chronic soft track
conditions. They have developed
effective means of injecting such
mixtures, or “grouting,” without dis-
turbing the track or interfering with
its use.

WHAT CAUSES IT—Soft track is
caused by wet subsoil below the
rails which, because of its more or
less water-saturated condition, has
relatively low weight-bearing ca-
pacity. Certain spots along a given
track, for various reasons are never
stable. In such spots frequent ad-
ditions must be made to the ballast
and the subgrade may require oc-
casional refilling to restore the track
to its normal surface level. In ex-
treme cases the instability is such
that soil squeezed out from under
the track dislocates the right-of-
way fences. v

Such are the occasional soft spots
which have long had to be tolerated.
Those which have been created or
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aggravated under the stress of
heavy, high-speed traffic arise from
the destruction of normal drainage
conditions.

When a train passes over a track
at high speed, each rail is subjected
to a series of vertical loads varying
from around five to upwards of 18
tons each, depending upon whether
the passing wheels are those of an

~binders
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,-Stone

-Cinders
o et
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F1G.5 GROUTED 9-10-42 DUG OUT 10-14-43

Test cross-sections on the New York

Central show how the injected con-

crete grout seals off the soft sub-grade
and helps to spread the load over it

empty freight car or of a large steam
locomotive. In the case of a freight
train operating at 70 miles per
hour, the impulses, passing along
the track in waves of alternately in-
creasing and decreasing load on the
rail, occur most frequently in groups
of four at the rate of about 15 per
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second as the ends of the cars pass,
the groups recurring at intervals of
a half second or less. The rail, ties,
and ballast tend to distribute these
loads over a considerable area of
subgrade, but nonetheless the sur-
face of the subgrade directly under-
neath the rail is subjected to a series
of blows at air-hammer rapidity,
the total effect of which is to create
pockets in the surface of the subsoil
in which water tends to collect and
from which there is no drainage.
Thus the softening process proceeds
and the pockets tend to become
deeper until the track instability
has to be dealt with.

SPEED RESTRICTIONS — Where
such track conditions have devel-
oped, it becomes necessary to add
ballast, sometimes at frequent in-
tervals, to restore the sagging
track. It may also be necessary, in
the interest of safety, to issue “slow
orders” limiting train speeds over
the soft spots. These slow orders
may be removed after repairs have
been made, only to be required again
in all too short a time as the pocket
continues to grow. On important
main lines where traffic is heavy,
such soft spots may have to be
worked on several times a week,
and may be subject to speed restric-
tions for more than half the time.

Not only is such attention very
expensive as compared with main-
tenance requirements on normal
track, but the slow orders interfere
with the smooth and economical
movement of traffic. With passenger
trains frequently running on sched-
ules requiring many miles of line to
be passed at speeds upwards of 100
miles an hour and freight-train
speeds running up to 70 miles an
hour, the incidence of enforced
speed reductions is far more seri-
ous, both as to the number of trains
affected and as to the disruption
of schedules, than they were two or
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three decades ago when top speeds
in the two services were more near-
ly 60 and 50 miles an hour, respec-
tively.

REMEDIES—Methods of remedying
these conditions have included in-
stallation of special drains, digging
out and backfilling the pockets, and
even removing the track to permit
placing wood or concrete mats to
distribute the track loads over a
large area. But, even where effec-
tive, these methods are expensive to
apply and most of them involve
serious interference with the use of
the track.

About 1940 several railroads un-
dertook investigations and experi-
mental programs intended to de-
velop more satisfactory means of
dealing with these conditions. One
of these roads, the New York Cen-
tral, selected six spots for investiga-
tion on its Toledo-Detroit branch.
At each spot a series of trenches,
spaced 25 feet apart, were dug
across the roadbed; the bottom in
each case was carried down to dry
subgrade material. No free water
was found in the pockets exposed by
these trenches, but the subsoil in
the bottoms of the pockets was suf-
ficiently wet to be oozey. The cross
sections ‘also disclosed invariably
that the point at which the pockets
were deepest was directly under
the rails.

The investigations of this and
other railroads led to the conclusion
that whatever treatment was de-
veloped should cut off the supply
of moisture from the subsoil in the
water pockets, and that whatever
material was used should be forced
into the pockets under pressure.

GROUTING —In December, 1940,
the New York Central began grout-
ing with a sand-cement mixture at
the six test locations already re-
ferred to. In an expanding program
this work has progressed until, at
the end of 1944, such treatment
had been applied at over 200 loca-
tions having a total length of 36,379
track feet. The future program con-
templates the correction of condi-
tions” at some 1200 additional soft
spots on main-line track, with pos-
sibly as many more on branch lines.

The New York Central method

Grout injection
p}oinf'

r<— ¢ Qufside track:

Subsoil hne-

430 X
W a{ 2 rf\"fAFmrJ'
T Liquefied iot-is “Gompacted. ¥open ballast -
streak == AR A ballast

rafr!y open ballast

comprises the use of a rich 1-to-1
sand and cement grout with enough
water to make it soupy; this is in-
jected into the soft spots below the
rails by pneumatic pressure. The
rich cement mixture not only serves
to seal out the water from the sub-
soil around the water pockets but
it develops considerable strength
which aids in distributing the traf-
fic load over the bottoms of the
pockets.

Essentially, the equipment for
grouting these pockets includes a
mixing tank, a portable air com-
pressor, a supply of injection pipes,
a pneumatic hammer suitable for
driving the injection pipes into
place, suitable lengths of air and
grout hose, and portable water
tanks.

The injection pipes are driven
through the ballast outside the ends
of the ties, using the pneumatic
hammer on the capped ends of the
pipes. The pipes are slanted to
bring the end as nearly as possible
directly under the rail when it has
reached well into the pocket. Then
the water, cement, and sand for a

batch of grout are mixed and the

grout forced into the water pocket
through an injection pipe. The
quantities injected are said to have
varied up to as much as 50 one-sack
batches through a single injection
pipe.

LEAN MIXTURES—Another road
which has made an intensive study
of the soft-track problem is the
Atchison, Topeka & Santa Fe. For a
number of years prior to its adop-
tion of cement grouting, this road
had been trying to find a practi-
cable means of filling water pockets
with a very fine drifting sand com-
monly known as “blow” sand, of
which there are quantities available
at many points west of Kansas City.
That water could be sealed out of
the pockets with this material had
been proved by experience with
soft spots which had been dug out
and back-filled with it.

Based on this experience, unsuc-
cessful efforts were made to inject
dry sand into water pockets with
air pressure. Then in December,
1941, the Santa Fe began experi-
menting with cement grout pumped
into the pockets. It should be noted

Grout supply .

Grout injection points,

Two crews at work grouting soft spots
in track of New York Central System

that, unlike the New York Central
and other roads, the objective of
the Santa Fe was confined to sealing
out the water and restoring original
drainage conditions. The cement
and water served as a lubricant to
enable the blow-sand grout to pene-
trate and fill all the voids: no
thought was entertained of creating
concrete “beams” under the rails.

The initial experiments were made
with mixtures ranging from one
part cement and six parts sand, to
one part cement and 13 parts sand.
Eight gallons of water were intro-
duced for each cubic foot of dry
mixture. This grout was injected
into the pockets under 100 pounds
per square inch air pressure.

Research has continued since
these early experiments. Many va-
riations in the richness of the grout
mixtures have been tried, and
numerous materials have been sub-
stituted for blow sand. In the end,
however, the best combination was
found to be within the original
range of cement-sand mixtures, and
the fine sand—the finer the better
—was found to be the most effective
material.

EMULSIFIED ASPHALT—In 1944
extensive laboratory experiments
were undertaken in co-operation
with the Texas Company in an at-

- Gompa cted ballast

Cross-sections showing locations of injection pipes for filling different types of water pockets under tracks
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tempt to work out a combination
of asphalt and cement for use in
track grout. The results were en-
couraging and after a series of track
trials a grout consisting of one part
of either Portland cement or mortar
cement to 6 to 20 parts of sand,
to which were added 1/5 to 1/10
gallon of emulsified asphalt per cubic
foot of sand and from 4% to 8
gallons of water for each cubic foot
of dry material, was finally adopted
as most satisfactory. This formula
gives the same penetration and is
considered even better in water-
sealing properties than the richer
céement-sand mixture.

Much of the experimental work

done by the Santa Fe has been de-

voted to the improvement of meth-
ods and equipment for getting the
grout into subsoil. One of early
developments was the substitution
of hydraulic for pneumatic injection.
The latter was slow and otherwise
unsatisfactory and a piston-and-
cylinder grout pump which forces
the mixture into the roadbed under
a maximum pressure of 450 pounds
per square inch was developed.
Then began the successful develop-
ment of complete mechanical equip-
ment for mixing and injecting the
grout as a continuous process.

Unlike the New York Central, the
Santa Fe method involves driving
holes into the water pockets and
then inserting injection pipes into
the holes. The holes are spaced
about 5 feet apart. Since May, 1942,
the Santa Fe has grouted wet spots
aggregating considerably more than
50 track miles in length.

COSTS RETURNED—Results so far
observed have shown satisfactory
improvements in track stability and
reduction in maintenance costs. For
instance, on the New York Central

system, two soft spots not far apart, -

aggregating 312 feet in length, were
grouted at a cost of $300.88. Prior
to grouting these spots required
maintenance at least three times a
week at a cost of $248.96 a month.
Grouting reduced these costs to
$17.70 a month. The grouting thus
returned its cost in savings in main-
tenance within less than 115 months.
While the aggregate results are not
as striking as this specific example,
they are highly satisfactory.

One of the oldest sections of
grouted track on the Santa Fe in-
volves 4.2 miles of single-track
main line over which speeds up to
100 miles per hour are permitted.
In 1940 slow orders had been in ef-
fect on this track for 262 days of the
year. In 1941, after an attempt was
made to improve the track, it was
still necessary to keep slow orders
in effect on a 115 mile section for
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163 days during the year. This track
was grouted in 1942. Since the work
was completed no slow orders have
been required at this location. The
cost of stabilization is said to have
been returned within one year by
the reduced expenditures required
for maintenance.

From the standpoint-of the Ameri-
can traveling public this develop-
ment spells better riding qualities
of passenger trains, the on-time
performance of which will be pro-
gressively improved as the number
of soft-spot speed restrictions are
reduced.

DRAGGING EQUIPMENT

Spotted Before Loose
Parts Can Cause Derailment

OCCASIONALLY, but rarely, some
part of a railway car truck may fail
in such a way as to drop down and
drag along the track. To avoid the
hazard which such parts cause if
they are dragged into a switch,
where they may catch and derail
the car, the Pennsylvania has in-
stalled dragging-equipment de-
tectors on its main tracks.

Each installation consists of four
castings, the tops of which are made
of U-section bars. These are placed
across the track, two between the
rails slightly below the level of the
top of the rails and one outside each
rail. These castings are connected in
an electrical circuit which energizes
a relay that in turn controls the cir-
cuits for the next interlocking home
and distant signals. The detectors
function by being broken by .the
dragging member, thus interrupting
the electrical circuit.

These detectors are located a
suitable distance ahead of the road-
side signals so that the breaking of
a detector allows the signals to come
to the most restrictive aspect in time
to permit the engineman to stop the
train at the home signal. When the
train stops, the signal-tower op-
erator advises the crew that the
dragging equipment detector has
functioned. The crew then inspects
the train and repairs or removes the
affected car.

ALUMINUM TANK

Still in Excellent Condition
After 17 Years

Trm FIRST aluminum tank car was
built in 1928 by the General Ameri-
can Transportation Corporation. In
August, 1945, it had been in service
for 17 years. At the outset it was
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handling glacial acetic acid for the
Niacet Chemical Company and since
March, 1930, it has been assigned
exclusively for the handling of gly-
cerin for Procter and Gamble. Dur-
ing this period it has traveled 408,-
000 miles and, except for minor
running repairs, was shopped but
five times. The tank itself has never
required any repairs, beyond re-
placements of aluminum heater
pipes. The only repairs had to do
with the trucks, brakes, and draft
gear. The tank, built of Alcoa 3S
alloy, was butt welded throughout by
the gas process.

This tank has a capacity of 8000
gallons and was designed for a
working pressure of 25 pounds per
square inch. Weighing 33,900
pounds, the car represented a saving
of about 8300 pounds as compared
with a steel tank of the same ca-
pacity. It and other aluminum tanks
subsequently built have demon-
strated the ability of this material
to transport such commodities as
glacial acetic acid, hydrogen perox-
ide, glycerin, formaldehyde, naph-
thenic acid, nitric acid, and other
chemicals and food stuffs in bulk
which do not require a special tank
lining.

RAILROAD RADIO

Network Uses Portable
Frequency-Modulation Sets

EQUmzn with mobile frequency
modulation radio sets in an indus-
trial version of the Army’s “walkie-
talkie,” five Diesel-electric locomo-
tives of the Westinghouse Electric
Corporation now roll over 25 miles
of switchtracks in Pittsburgh, their
crews in constant radio communica-
tion with the yard office.

The new static-free radio com-
munication system which allows two-
way conversations between engine
and yard office, quickly proved its
worth. Now, instead of the engine
running back to the yard office for
instructions, the yard office com-
municates with the engine crew in
any part of the yard and gives in-
structions. The saving in time and
also in the physical labor of throw-
ing switches, which was necessary
when engines had to keep running
back and forth to the yard office,
has speeded up the movement of
freight in the yard. Where, hereto-
fore, hours were consumed in mov-
ing certain cars, minutes are now re-
quired.

The little network consists of five
mobile stations on the five locomo-
tives and one stationary transmitter
and receiving set in the yard office.
Frequency modulation radio was
chosen because of its elimination of
static.
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SENSATIONAL WAR BARGAINS

i LENSES & PRISMS

TANK PRISMS

In order that the tank driver shall not get shot
in the face, 2 of ‘hese Silvered Prisms are used
to make a Periscope. We have secured a number
of these that are very slightly chipped, making

SILVERED TANK PRISM

ock #3004-S........cuuntn $2.00 Each Postpaid

PLAIN TANK PRISM
ock #3005-S..............$2.00 Each Postpaid
OUR TANK PRISMS—Special..... $7.00 Postpaid
. The most sensational bargain we have ever been
e to offer.

possible their sale at a very low price.

They are

90-45-45 degree Prisms of huge size—5%"” long,

214 ” wide, finely ground and polished. Used
build a Periscope . .
ments, classroom demonstrations.
ingenious customers have used these prisms

to

. excellent also for experi-
Some of our

to

make camera stereo attachment, range finder,

etc. Prism easily converted into desk name
plate by affixing gold letters. 100 supplied at
only 10c. (Order ‘Stock #3008-S.) Normally

these Prisms would retail from $24 to $30 each.

| g TO SEE THE COLORS OF THE SPECTRUM,
VIOLET HOLD PRISM IN SUN'S RAYS hold a plain tank prism in sun’s rays as shown
INDIGO < in drawing. White incident light which passes
BLUE through prism is thus broken up into a band of
GREEN primary colors known as the spectrum—a beau-
YELLOW tiful sight! By looking through a tank prism
g:;NGE at a certain angle, you can see a world of
<«WALL colors everywhere. Truly amazing!
SPECIALS IN LENS SETS MISCELLANEOUS ITEMS
et #1-S—‘‘Our Advertising Special”’—15 Lenses for :
’L.60 Postpaid, plus 10-page idea booklet. For copying, g:)?ék-S’EPentagofltegrism. Bach ............... P()"'f;
JLTRA CLOSE-UP SHOTS, macrophotography, experi-  2024.S10 Pieces Circular A-1 Plate Glass (Diam.
sental optics, magnifying and for making a two power 31 mm.—for making Filter)............ .25
/18 Telephoto Lens, “Dummy Camera,” Kodachrome  3021.S  Amici Roof Prism (3rd Grade). Each.... .25
7iewer, DETACHABLE REFLEX VIEWFINDER for 35  2009.S—Heat Absorbing Glass 4” x 5”. Each..... .35
om. cameras, stereoscopic viewer, ground glass and 4010-S—Heat Absorbmg Glass 2” x 2”. Each' 10
nlarging focusing aids, TELESCOPES, low power Micro-  3020.. S—Inght Angle Prism 48 mm. wide (3“1
copes and for many other uses. grade) %a ........................ .35
et ##15-S—*The Experimenter’s Dream’’—62 Lenses, 523-S—Six Threaded Metal Reticle Cells....... .25
!\’Iritsmscanrl o B ml.ms’ o N;vllssgépaﬂe ?°°"! “Fun 26- S_I'fi{ft SuEr%e Aluminized Mirror, Diam. 2
ith Chipped Edge Lenses.” . ostpaid. The . A4 - SACH ... ..o A0S it '
rariety of Lenses and Prisms in this set will enable you 624-5—Neutral Ray Filter size 43" x 8347 110 25
‘0 conduct countless experiments, build a great varlety =~ 3022-S—Round Wedge 65 mm. Diam. Each...... 5.00
of Optical Equipment. A sensational buy. 3036- S—l;;cm. Prism — 80 degree, face 154” wide. 400
NEW 50-PAGE IDEA BOOK “FUN WITH 22-S—Inclinometer—Aireraft type. Each....... .25
CHIPPED EDGE LENSES” 704-S—Lens Cleaning Tlssue. ,one  ream (480
Contains wide variety of projects and fully covers the sheets), size 7%4” x teeeciees.. 1.50
(ascimtins uses of all Lenses in sets listed above . . .  1030-S—2” Diam. Reducing Lens "Each..... ... .25
nly $1.00 Postpaid. 1031- S—Perfect. 6 Power Magnifier—Diam. 28 mm. L
POLAROID (Dyed)=—Suitable for Experimentation. Con- 050126 Qtandard Croscline Peticle - Dia .
sists 2 discs—214” diam. Some imperfections in glass. 2043- S—Stanﬁ]ar(.l. .Cr?s.sllne Reticle Dianf. 29 mm 50
Stock ##622-S.cvveiiineniiinnnenanns $1.00 Postpaid 1034-S—Burning Glass Lens, 25

12-POWER COLOR CORRECTED MAGNIFIER SET—
Consists of two 15 mm. diam. magnesium fluoride low
reflection coated Achromatic Lenses and section of metal
tubing for mount.

Stock #1029-S......c00vevennnnnnnn $1.50 Postpaid

LENS FOR KODACHROME EYE-VIEWER . . ;FColor

(Minimum Order on Above—$100)
SPECTROSCOPE SET . .

. These sets contain all Lenses

and Prisms you need to make a Spectroscope plus FREE

15-page Instruction Booklet.
Stock #1500-S—Hand Type Spectroscope.

.$3.45 Postpaid

All Items Finely Ground and Polished
but Edges Slightly Chipped or Other
Slight Imperfections Which We Guar-
antee Will Not Interfere with Their
Use. Come Neatly Packed and Marked.

YOU CAN EASILY MAKE

Telescope, Magnifiers, Photographic Gadgets and Hun-
dreds of Experiments with these Low Cost Lenses.
Excellent also for XMAS gifts.

To tv;anﬁlate millimeter measurements: 25.4 mm, equals
one inch.

8 MM. MOVIE PROJECTING LENS SET—Consists
of 2 Achromatic Lenses, Diam. 15 mm. and a F.I.
when combined of approx. one inch. Each lens has
the new magnesium fluoride low reflection coating.
Stock #4011-S......coviveennnnnns $1.40 Postpaid

16 MM. PROJECTING LENS SET—Consists of 2
Fluoride coated cemented Achromatic Lenses 1 inch
diam. with combined F.L. of 2 inches.

Stock #4024-S............. «.....$L70 Postpaid

MONOCULAR SET OF LENSES AND PRISMS . .
From Navy’s 7 x 50 Binocular. All the opties you
need to make a 7 Power Monocular. Complete Di-

rections included.
Stock #5101-S............ viees...$5.00 Postpaid

MICROSCOPE SETS

Consisting of 4 Cemented Achromatic Lenses for mak-
ing a 40 Power Pocket Microscope or 140 Power reg-
ular size Microscope. These color corrected Lenses
will give you excellent deﬂmtion and may be used for
Micro-photography.

Stock #1037-S............ 00a000aC $3.00 Postpaid
Consisting of Prism, Mirror and Condensing Lens.
These used together with Stock #1037-S will make an
excellent micro-projector enabling you to get screen
magnification of 400 to 1,000 Power according to

screen distance.
Stock #1038-S..... cetteeerenees..$2.00 Postpaid

ALL THE LENSES YOU NEED TO MAKE
YOUR OWN TELESCOPE!
ALL ARE ACHROMATIC LENSES
GALILEAN TYPE—Simplest to make but has narrow

Field of View.
Stock #5003-S—

Power of either 5, 6 or 10......... $1.60 Postpaid
Stock #5004-S—
Small 2 Power Pocket Scope........$1.00 Postpaid

TERRESTRIAL TYPE—Mave much wider Field of
View than Galilean Type.

Stock #5007-S—11 Power Telescope. . $3.20 Postpaid
Stock #5008-S—20 Power Telescope.. 3.45 Postpaid
Stock #5009-S—40 Power Telescope.. 7.45 Postpaid

PRISM TELESCOPES—Uses Prism instead of Lenses
to Erect Image and are much shorter tban Terrestrial
Type. Have wide fleld of view.

Stock #5010-S— 6 Power Telescope..$3.00 Postpaid

corrected cemented lens 41 mm. diam., 66 mm. FL. Stock #1501-S—Laboratory Type Spectroscope.......... Stock #5011-S—11 Power Telescope.. 3.25 Postpaid
Stock #6116-S ............. R $1.00 Postpaid Ceeieiiteecietestttteetnnaeensess.$6.50 Postpaid Stock #5012-S—20 Power Telescope.. 7.25 Postpaid
COLOR FILTERS PRISMS TANK PERISCOPE

1 Red and 1 Yellow Filter in following Diam. Base Base Complete Set Mounted Components
20mm. .........(seconds)......... 40c Stock No. Type Width Length Price Rugged, strong, originally constructed
32.5mm. .........(seconds)........ .70¢ 3040-S—Right Angle ........ 33 mms 23 mms. $1.00 for U. S. Tank Corps. Consists of 2 fine
37T mm. .........(seconds).........70c 3042-S—Right Angle ........41 rms 40 mums. 1.00 Periscope lMirromf mounted in metal

5 R ) N and plastic. Perfect condition. Onl
#B5mm. ... (seconds) ... .90 3045-S—Right Angle ....... .70 mms 168 mme. 8.00 ywood body frame 1 Toouired  te
8lmm. .........(seconds).........70c 3001-S—Lens Surface .. ... 14 mms. 2.00 finish this exceptional Periscope. First
(Minimum Order on Above—$1.00) 3009-S—POITO ........ 25 mms. 1.00 surface mirror is well protected by
CLEANING BRUSH SET . . . For Lenses, Opti- S—) glass windows. Set welghs 2% lbs.
cal instruments, ete. Perfect quality—12 inch Fe it IR0eaa000000 K s 22 mms. 2L Overall length of mount 614, width
Flexible Plastic handle, hollow circular const. 3029-S—Doe ..............16 mms. 65 mms. 1.25 23%”. Would normally retafl at $40 to $50.
Range from stiff to very soft. 4 Brushes to set 3036-S—80 Degree Roof .....60 mms. 36 mms. 4.00 Stock #£700-S....$3.00 Complete Set Postpaid
Stock #504-S—(Reg. $6.00 value).......... 6136-S—Rhomboid ..........20 mms. 17 mms. .50 TWO SETS (4 UNITS) . ..vevvnennrennnnn.
.................... Price 31 00 Postpaid weeeeessseenn.es SPECIAL $5.50 Postpaid

ORDER BY SET OR STOCK NO. -

SATISFACTION GUARANTEED

EDMUND SALVAGE COMPANY - ».0.AuDUBON, NEW JERSEY
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IN OTHER FIELDS

Conducted by The Staff

An Expanding Chemical

Sodium Methylate, Now Available Commercially, is Used in Drugs and
Cosmetics, in Perfumes and Lacquers, in Dyes and Insect Repellants

KNOWN as a laboratory product
: for some time, sodium methy-
late is used in research and is es-
sential in the manufacture of sulfa-
diazine and a number of other prod-
ucts. But its use in industry has
been limited because, until recently,
there was no “ready-made” sodium
methylate on the market.

Whenever methylate has been
needed, the user has had to make
it himself, by dropping small pieces
of metallic sodium into methyl alco-
hol. The resulting solution is not
completely satisfactory where high
yields of certain products made
from the methylate are desired,
since it may contain various im-
purities and may be too dilute. Now,
however, the chemical is being made
on a commercial scale.

HOW MADE—Commercial sodium

methylate may be made by a modi-
fication of the Castner electrolytic

i-_.

ju S e f

process which has been used for
years to produce chlorine and caus-
tic soda. In the Castner process,
brine is electrolyzed in a cell con-
taining mercury as its cathode. The
sodium chloride is separated into its
elements, the sodium combines with
the mercury to form sodium amal-
gam, and chlorine gas is liberated
at the anode. When sodium amal-
gam is treated with water, the so-
dium reacts to form sodium hy-
droxide (caustic soda) and hydro-
gen, and the mercury which re-
mains is returned to the electrolytic
cell.

In the production of sodium
methylate in The Mathieson Alkali
Works, the same process is used,
but the amalgam, instead of being
treated with water, is brought into
contact with methyl alcohol (meth-
anol). The sodium amalgam is
circulated through a specially de-
signed contact tower (or decompo-

s -

tal"\ﬁ-:ln\.

Castner mercury cells in which the sdlt is electrolyzed iinto its elements, sodium and
chlorine. The sodium forms an amalgam with the mercury and is then treated with
methyl alcohol in a reacting tower to form sodium methylate which is dryed and packed
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sition chamber) which is packed
with pieces of graphite flooded with
the amalgam. Methyl alcohol pre-
heated to reaction temperature is
forced in at the bottom of the
tower under sufficient pressure to
overcome the head of amalgam in
the tower. The sodium in the amal-
gam reacts with the alcohol, pro-
ducing gaseous hydrogen and a
solution of sodium methylate, as the
amalgam and alcohol move in op-
posite directions along the pieces
of graphite. The mercury is re-
turned to the Castner cell from tha

Sodium
Chloride
Solution

MERCURY

CELL —> Chlorine

1

Mercury Amalgam

—{DECOMPOSITION

CHAMBER —)-Hyd rogen

Methanol Methylate Solution

EVAPORATORS

Powdered M ethylate

PACKAGING

Flow diagram of sodium methylate
commercial manufacturing  process

bottom of the contact chamber by
means of a riser. The solution of
methylate and the hydrogen formed
with it are separated at the top of
the tower. The methylate alcohol is
then evaporated from the solution
to give a white, dry powder con-
taining at least 95 percent methy-
late. The powder is packaged in air-
tight containers to prevent reaction
with components of the atmosphere.

DRUGS AND EXTRACTS—Among
the drugs, in addition to sulfadia-
zine, which require sodium methy-
late in their manufacture are sulfa-
merazine, atabrine (the quinine
substitute), the barbiturates (vero-
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nal, phenobarbital), and some of
the vitamins.

The perfume industry, too, uses
considerable quantities of sodium
methylate. Flowers owe their scent
to chemical compounds—aldehydes,
ketones, and esters. When synthetic
perfumes are manufactured, similar
compounds can be prepared with
the help of sodium methylate. For
example, nonaldehyde is used in
making rose oil, benzaldehyde for
heliotrope perfume, methyl nonyl
ketone for the sweet pea odor, and
ionone for violet perfume.

Sodium methylate is useful in the
food industry for the preparation of
flavorings, essences, and extracts—
compounds which are chemically
similar to scents.

In the field of cosmetics, sodium
methylate is used to prepare a va-
riety of beauty preparations, includ-
ing a light screen medium for sun
tan lotions and creams.

OTHER USES—Sodium methylate is
used in preparing xanthates, re-
quired in metallurgy to extract
copper, lead, and zinc from their
ores by the flotation process.

Components of nitrocellulose
lacquers involve the use of sodium
methylate. The solvent for the
lacquer and the plasticizer added
to make the film strong and pliable
are made with the help of this ver-
satile chemical.

Methylate is widely used, both in
research and industry, for the
preparation of organic intermediates
—chemicals used in the preparation
of other chemicals. One of these is
acetoacetic ester, used in the manu-
facture of innumerable compounds.
These include many dyes and pig-
ments, such as the “Hansa Yellows,”
used in lacquers and inks, and the
pyrazolones, used in textiles be-
cause of their fastness to light.
Among the new insect repelling
compounds is indalone, a product
also prepared from methylate inter-
mediates.

EXPANDING RESEARCH

Predicted by Educator
As Result of War

A RAPID expansion of industrial
research after the war was pre-
dicted by Dr. Harvey N. Davis,
President of Stevens Institute of
Technology, in a recent address be-
fore the American Society of Re-
frigerating Engineers.

“American post-war industry will
be definitely on the move,” he said.

NOVEMBER 1945 -«

“It will be changing rapidly. The
total volume of production will, we
all hope, continue to be as it is now,
greater than ever before in our his-
tory.

“The kind of things produced will
be very different from our present
output, and probably different in
many significant respects from pre-
war production. And the keynote of
all this change is going to be indus-
trial research. Even if one prefers
to limit the term to what goes on in
our 2000 to 3000 industrial scientific
laboratories, it is still true that ac-
tive vigorous industrial research will
be a far more important factor in
post-war industry than was ever

before the case in this er any other
country.

“The first World War, and par-
ticularly the spectacular develop-
ments in military aviation,. drew
general attention both to the actual
and to the possible achievements
of applied science, and by 1940 the
number of industrial research lab-
oratories was more than seven times
that of 20 years before. There is
every reason to expect that the
after-effect of the present war will
be even greater.

“Furthermore,” Dr. Davis contin-
ued, “this country has experienced
an immersion in war research in
the last two or three years that is

SCIENTIFIC AMERICAN
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Ingenious New

Technical Methods

To Help You With Your Reconversion
y Problems

*Die-Less Duplicating” Eliminates
Time Loss and Die Expense!

The DI-ACRO Bender is a precision unit, designed
to form and duplicate an unlimited variety of
parts and pieces—eliminating, in many cases, the
need for sEecial dies. Tubing can be accurately
formed with the DI-ACRO Bender to a center line
radius as small as 2%, times the outside diameter of
the tube without distortion. Shapes and outlines,
impossible to obtain with.regular production dies,
are easily formed withthe DI-ACROBender. These
include round, half-round, hexagon, and square
rod, tubing, angle, channel, moulding, strip, stock
and bus bar.

Stops may be set and material guides mounted for
production work in excess of 1000 operations
per hour. The Bender is compact and portable,
ideal for temporary or permanent work. There are
no extra parts to purchase, as the DI-ACRO Bender
has been builtto cover a wide working range, with
simple conversions.

Peacetime production for industry, forecasts the re-
turn of Wrigley’s Spearmint Gum—that favorite
“help on the job,” for workers everywhere. But
Wrigley’s Spearmint will be back only when con-
ditions permit its manufacture in quality and
quantity to meet your needs. Until that day, we ask
you to remember the famous Wrigley’s Spearmint
Wrapper shown at right, as your guarantee of the
finest chewing gum that can be made.

Typical Shapes Formed by the
DI-ACRO Bender

You can get complete information from

Remember this wrapper
O Neil-Irwin Manufacturing Co., Minneapolis 15, Minn. Z-86
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The Editors Recommend

PROCEDURES IN EXPERIMENTAL PHYSICS —
By John Strong, Ph.D. A wealth of useful data of
a practical kind for the constructor, experimenter,
and skilled craftsman. $6.80

HIGH FREQUENCY INDUCTION HEATING -
By Frank W. Curtis. Answers many questions con-
cerning induction heating and its utility in industrial
processes. Thoroughly practical in scope. $2.85

PLANNING TO BUILD -— By Thomas H.
Creighton. Answers many of the questions asked by
prospective home builders. Planning, design, and
construction are fully covered. $2.60

TOOL MAKING — By C. M. Cole. Instructions for
making and using all kinds, from personal tools to
arbor presses, lathes, planers, etc., in different
metals. $3.60

TECHNIQUE OF PLYWOOD — By Charles B.
Norris Technical information on all phases of ply-
wood manufacture and use, compiled for engineers,
designers, and users of plywood. Important to
many phases of peace-time housing and manufacturing
problems. $2.50

OPTICAL WORKSHOP PRINCIPLES — By Col.
Charles Dévé. War-time translation of a French
work on precision shop optics, with heavy emphasis
on actual handiwork. Covers glass, abrasives, cements,
mechanical theory of working optical surfaces, sur-
facing, tests, centering, and so on. $6.10

HANDBOOK OF CHEMISTRY AND PHYSICS —
A classic reference book recently revised and brought
up-to-date to keep pace with recent research. In-
cludes material on all branches of chemistry, physics,
and allied sciences. Used in laboratories and by
engineers, communications experts, and the serious
2571 pages. $4.10. Foreign $4.50 postpaid

ATOMIC ARTILLERY — By John Kelloch
Robertson. Electrons, protons, positrons, photons,
neutrons, and cosmic rays, all described for the
layman in plain language. Also transmutation of the
elements and the manufacture of artificial radio-
activity. $2.35

PLASTICS — By J. H. Dubois. Third edition,
again revised and enlarged, with two four-color
plates. This is an important book on the whole
general subject of plastics, plus much brand new
material on synthetic rubber, manufacturing processes,
and plastics moldings. $4.10

EXPERIMENTAL ELECTRONICS — By Ralph
H. Muller, R. L. Garman, and M. E. Droz.
A solid book of eminently practical information on
the characteristics and non-communication applica-
tions of electron tubgs. The text describes experi-
ments and presents results. For students, radio
engineers, communications experts, and the serious
general reader. $4.75

PRISM AND LENS MAKING — By F. Twyman.
A wide variety of notes based upon a long lifetime
of practical optical shop work. Not a full step-by-
step manual but a vauable working aid to the ad-
vanced telescope maker and others in optical work.
While the text deals ostensibly with professional
quantity production, much of it is basically ap-
plicable to single-piece work. $4.60

THE MODERN GAS TURBINE — By R. Tom
Sawyer. Fundamental treatment, yet comprehensive
in scope, covering industrial, marine, railroad, and
turbo-supercharger applications of the gas turbine.
Up-to-the-minute data on jet propulsion are included.

$4.10

[ J (The above prices are postpaid in the United States.

“of electronics and

Best Sellers
In Science

A PRACTICAL COURSE IN HOROLOGY — By
Harold C. Kelly. Definite, outright, practical in-
structione on watch making, repairs, and adjustment.

$2.85

SLI{DE RULE SIMPLIFIED — By . O. Harris.
How to use a slide rule without any of the mystifi-
cation that often surrounds this important tool of the
engineer. Excellent illustrations make everything
clear. $3.60 including a slide rule; for book alone.

$2.60

AN INTRODUCTION TO ELECTRONICS — By
Ralph G. Hudson. Clear and concise explanation
its modern applications. Very
little mathematics is used. $3.10

MACHINERY’S HANDBOOK — 12th Edition.
“Bible of the mechanical industry.’”” 1815 pages
of latest standards, data and information required
daily in shop and drafting room. $6.10

ROCKETS, DYNAMATERS, JET MOTORS —
By A. L. Murphy. Question-and-answer text designed
to acquaint the uninitiated with rockets and all their
variations. Power plants are discussed, as well as
vehicles and craft to which they may be applied.

$2.60

PLASTICS, PROBLEMS AND PROCESSES — By
Mansperger and Pepper. The whole story of plas-
tics, including a resume of manufacturing processes
and a number of thorough-going chapters devoted to
plastics uses. $3.10

THE FUNDAMENTALS OF CHEMISTRY — By
Monroe M. Offner. This text introduces the reader
to elements, electrons, acids, alkalis, and so on, and
then covers chemisiry and its relationship to every-
day life. 80 cents

ELECTRONIC PHYSICS — By Hector, Lein, and
Sconton. A simplified text for those who desire to
acquire a sound basis for following the advance of
applied electronics. $3.85

A LABORATORY MANUAL OF PLASTICS AND
SYNTHETIC  RESINS — By G. F. D’Alelio.
How to prepare many of the well-known resins and
plastics in the laboratory. Understanding of the

text requires a knowledge of orgamic chemistry.
. $2.10

FUNDAMENTALS OF OPTICAL ENGINEERING
— By Donald H. Jacobs. This new work starts
out at the very beginning, is mainly non-mathe-
matical, and is probably the best suited of all
existing boeks as an introduction to optical design.
Author is a physicist at Buraeu of Standards. $5.10

WITH THE WATCHMAKER AT THE BENCH —
By Donald DeCarle. Simple, practical, straight-
forward instructions on the repair of timepieces,
with direct implications to the manufacture and
repair of delicate instruments of all kinds.
$3.10

TRIGONOMETRY FOR HOME STUDY — By
William L. Schaaf, Ph.D. Extensive and detailed,
giving explanations as the text progresses, together
with numerous practical applications of trig, such as
machine shop problems, surveying, navigation, and
s0 on. 80 cents

ROCKET RESEARCH — By Constantin Paul
Lent. Partly historical, plus a chapter on theory,
plus descriptions of practical applications and hints
to experimenters. Many drawings give specific de-
tails of rocket and jet motors. $5.10

Add, on foreign orders, [}

25¢ for postage on each book, except as noted.)

(All prices subject to change without netice.)

For Sale by:

November, 1945

SCIENTIFIC AMERICAN, 24 West 40th Street, New York 18, N. Y.

I enclose $...... for which please forward at once the following books:

Name

Address . .......................

Write us for information on books on any subject. We can supply any book in print.
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bound to be contagious. Even our
Office of Production Research and
Development in Washington had
more than twice as large a research
fund at its disposal during the fiscal
year of 1943-44 as was initially al-
lotted by Parliament some 12 years
earlier to the whole of England’s
national Department of Scientific
and Industrial Research. Also dur-
ing that same year 1943-44 the Office
of Scientific Research and Develop-
ment had a budget something like
12 times as large as O.P.R.D.’s, and
I have no doubt that the funds di-
rectly spent on research by the
armed services were even larger.
A very large proportion of these
vast expenditures bore more or less
spectacularly useful fruit. This con-
centrated national experience with
research is sure to have an impor-
tant influence on post-war indus-
trial thinking.”

CABIN-CAR

Will Provide Privacy
For Day-Night Travel

AN 85-foot railway sleeping car
which will have 22 unusually com-
modious private rooms, all on one
level, designed to satisfy the need
for individual day-and-night ac-
commodations and provide every
possible comfort at a nominal tariff,
was recently announced by the Ed-
ward ‘G. Budd Manufacturing Com-
pany. In this new “Cabin-Car” the
beds are to be six feet four inches
long and 35 inches wide. Beds will
be lowered into place or returned
to their daytime positions electri-
cally by the flick of a switch. The
bed frames supporting the springs
will be of lightweight magnesium,
the mattresses of foam rubber. When
the bed is in night position, a case
for valuables and a combination bed
and night light will be conveniently
located.

In daytime a deep cushioned, wide,
adjustable chair-type seat with

curved head rest is provided. With

Daytime make-ub of cabin-car
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the club-type arms folded the seat
is wide enough for two. A clothes
closet, toilet, and stainless-steel
wash basin are fitted into the aisle
wall of each room. The top of the
toilet, arranged as a second seat, is
upholstered to match the chair.

Heated or cool air, controlled by
thermostats, for ventilation, is pro-
vided through an overhead diffuser
outlet, behind which is concealed
a semi-circular fluorescent tube,
providing general' indirect lighting.
Secondary lights are also fluorescent.
Baggage space is large enough for a
full sized suit-case. A locker above
the wash basin contains a water
carafe, glass, and drinking cups. An
electric outlet is provided for razors
and curling irons.

Sound deadening features have
been employed throughout the car,
which is of Budd standard stainless
steel construction.

SCORCHED FIBERS

Revived by Application of
Ultra-Violet Rays

BY BRINGING grandmother’s bleach-
ing technique indoors, engineers
have developed a scorch-removing
process which will make extra thou-
sands of scarce white shirts available
to men in the next year.

Instead of summer sunshine, a
large shirt manufacturer is now us-
ing a standard electric sunlamp to
eliminate scorch marks. In effect,
explains Eugene W. Beggs, West-
inghouse vapor lamp specialist. the

Reviving scorched fibers with sunlamp

long-wave ultra-violet rays gen-
erated by the lamp administer a
water transfusion to parched fibers
of shirts scorched slightly during
ironing.

Irradiating previously dampened
singed areas, the ultra-violet pumps
the moisture into the fibers, restor-
ing the shirts to their'original white-
ness in ten minutes. The phenome-
non is the result of a photochemical
action, or the ability of visible and

NOVEMBER 1945

A portion
weighing opera-
tion in the Con-
sumer Service
Test Kitchen of
Armour and
Company, Chi-
cago, Illinois.

Cheek Your Portions=

The simplest way to control food costs is to check individual
portions every day. Weigh them!

Failure to follow this

practice is the most common weakness in the food field.

Oversized portions lack uniformity . . .

worse still they

are unprofitable. Remember one-half ounce over per portion
is pennies today, dollars in a month, several hundred dollars

in a year .

. profits melting away. EXACT WEIGHT

Scales stop these losses . . . are sound equipment for profitable
operation. Eliminate a real LEAK in your business by writing
for full information covering these types of scales. Do it

today!

THE EXACT WEIGHT SCALE COMPANY

65 West Fifth Ave., Columbus 8, Ohio
Dept. Ad. 783 Yonge St., Toronto, Canada

invisible light rays to cause a change
in ‘the chemical makeup of matter
which absorbs those rays.

“Grandmother probably never
heard of photochemistry or of ul-
tra-violet rays,” says Mr. Beggs,
“but she took advantage of them
when she bleached her white cloth-
ing and' linens under the ultra-
violet radiations of the summer
sun. That is why we adapted the
sunlamp for the job.”

The bleaching process was devel-
oped primarily for commercial use
but eventually the housewife and
hand laundry may adopt a similar
scorch-removing method. Ultra-
violet also may offer a valuable

SCIENTIFIC AMERICAN

bleaching tool for the entire textile
industry, Mr. Beggs adds.

He estimates that the sunlamp
process during- the coming year
would expedite shipments of  more
than 10,000 shirts from one shirt
plant alone.

The parched area in the shirt is:
dampened and the shirt is placed
five inches distant from the lamp,
which is three times more powerful
in its bleaching and suntanning
properties than natural sunlight.
After 10 minutes’ exposure, the
scorch is eliminated. By using the
sunlamp in this manner, results are
quicker and better than those ob-
tained under rays of a summer sun.
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New Products
and Processes

SOLDERING STAND

Features Adjustable Hood
And Fume Stack

EMBODYING the flexibility required for
soldering with iron, torch, or soldering
pot, the hood and fume stack of a new
soldering stand can be raised and low-
ered to accommodate any of the three
heating elements used in soldering.
This SS11 soldering stand, developed
by the Ess Specialty corporation, per-

Three different types of soldering
can be accomplished in this stand
because of flexibility of its design

mits interchangeable soldering, greater
protection against injurious fumes,
minimizes hand fatigue, eye strain, and
so on, and increases soldering produc-
tion and efficiency.

Soldering with this stand allows
maximum freedom for work passing
and enables the operator to focus atten-
tion on the soldered joint by means of
the plate-glass window (or magnifying
glass) in the hood, thus quickening the
soldering pace by elimination of lost
motion.

GAS PACKING

Preserves Foods From
Effects of Oxygen

A PROCESS which may some day match
the popularity of “vacuum packing” as
a guarantee of flavor freshness in
canned foods such as coffee, nut meats,
carmdy, and dehydrated products, is
“gas packing.” Both processes have
the same purpose—to'prevent rancidity,
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off-flavor, and vitamin loss by elimi-
nating oxygen from the containers in
which the foods are packed.

According to R. V. Wilson, director
of customer research for Continental
Can Company, gas packing has been in
commercial use for a number of years,
but has not enjoyed the publicity that
made vacuum packing famous. Each
process has certain advantages, but it is
impossible to tell which is best for any
particular product until specific lab-
oratory tests have been made.

Whereas vacuum packing is the
process of drawing air out of a can be-
fore it is hermetically sealed, gas pack-
ing works on the opposite principle of
displacing the air with an inert gas.
Actually the two processes are usually
combined—the air is first exhausted,
and the gas is then allowed to rush in
and take its place.

The gases used are either carbon
dioxide, the well-known “soda-pop”
gas, or nitrogen, which makes up 78
percent of the atmosphere. Both gases
are harmless, and do nothing but take
up space.

“Oxygen has always been a trouble-
maker in the preservation of certain
foods,” Mr. Wilson says. “Unquestion-
ably, its greatest deleterious effect is
upon flavor. Rancidity and staleness
are caused by the oxidation of natural
oils. This rate of oxidation is affected
not only by the amount of oxygen
available, but also by the moisture
content of the product and the catalytic
effect of light.” However, when foods
are vacuum or gas packed in hermeti-
cally sealed containers, no oxidation
can occur and the foods remain fresh
as originally packed.

He also points out that it is imma-
terial whether a vacuum exists in the
container or not so long as the amount
of oxygen present is low enough to
preserve the product. Common prac-
tice is to limit the amount .of oxygen
to 1 to 3 percent.

One of the advantages of gas packing,
according to Mr. Wilson, is that it per-
mits packing any size container with
an extremely low oxygen content. Since
the containers are then sealed at at-
mospheric pressure, there is also less
likelihood of subsequent strain or air
leakage.

ACID-PROOF WOOD

Produced by
Plastics Impregnation

STRUCTURES exposed to rapid deterio-
ration by contact with acid solutions
or fumes can be made acid-resistant
through use of a plastics-impregnated

Orricar

FOR ELECTRONIC, OPTICAL
AND SCIENTIFIC APPARATUS

MIRRORS
and REFLECTORS

WEe specialize in the production of

front or rear surface mirrors, made to
your specifications. Closest optical and
dimensional tolerances observed.

@ EXCEPTIONAL REFLECTIVITY
@ ALUMINUM, SILVER, GOLD, etc.
@ OPAQUE OR SEMI-TRANSPARENT
@ PERMANENT CHARACTERISTICS
@ PROMPT SERVICE

Because of their proven superiority,
ZENITH mirrors are preferred by many
leading manufacturers of precision
equipment.

We invite your inquiry. Samples and
quotations will be submitted promptly.

123 WEST 64th STREET
NEW YORK 23, N. Y.

SPECIALISTS IN
VACUUM DEPOSITION
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wood. Such acid-resistant wood has
been found to be sound and firm after
18 months service when untreated
wood under identical conditions lasted
only two to three weeks.

The plastics treating material, devel-
oped by Koppers Company, Inc., is
liquified by high temperature and the
wood to be processed is immersed in
the compound in sealed retorts. The
plastics is forced deeply into the wood
fibers by high pressure at temperatures
sufficiently high to hold the compound
in the liquid state. After an impregna-
tion period of 10 to 20 hours, the com-
pound sets-up as a plastics-solid dis-
tributed in the cells of the wood as it is
allowed to cool, to produce the mate-
rial known as Asidbar. The treatment
increases the weight and hardness of
wood, and gives it a black surface
which need not be painted; resistance
to wear and abrasion, water and chemi-
cals is considerably increased. The
properties of Asidbar make it suitable
for many requirements of severe ser-
vice conditions at temperatures up to
180 degrees, Fahrenheit.

Wood thus treated is non-toxic and
can be installed with ordinary wood-
working tools.

PRINT MACHINE

Uses Dry
Developing Method

RAPID and automatic reproduction of
engineering and architectural draw-
ings, printed matter, office forms, speci-
fication sheets, letters, advertising lay-
outs, and a wide variety of other ma-
terials, is possible with a new machine
developed by the engineering depart-
ment of the Ozalid Division of the Gen-

High-speed, versatile printing unit

eral Aniline and Film Corporation.
Known as the Printmaster, this machine
will print and dry develop as much
as 30 feet of material a minute, produc-
ing positive prints, which have blue,
black, red, or sepia lines on a white
background. These prints may be re-
produced on paper, cloth, foil, or film.

These materials are sensitized with
special azo dyes which react in the
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Versatility
Jor Precision Toolroom Work

The ease with which South Bend
Toolroom Lathes can be changed from
one set-up to another for an almost
unlimited variety of precision opera-
tions is one of the reasons for their
popularity in the busy toolrooms of
war-rushed essential industries.

Convenient, well placed controls; easy
reading graduated dials; and smooth operation
save time and reduce operator fatigue to a

minimum. A wide range of spindle speeds per-
mits machining various kinds of metals with
maximum cutting tool efficiency. Threads and

power feeds for all requirements are
instantlyavailable through a full quick
change gear mechanism. A complete
line of attachmentsandaccessories sim-
plifies tooling lathes for many special
and unusual classes of toolroom work.

South Bend Toolroom Lathes and
Engine Lathes are made in five sizes: 9”, 10",
13”,1434" ,and 16"swing respectively. Precision
Turret Lathes are available in two sizes: Ser-
ies 900 with 9” swing and %" collet capacity
and Series 1000 with 10” swing and 1” collet
capacity. Write today for catalog.

COLLETS

Collets for all sizes and types of
South Bend Lathes are now beinf
shipped directly from stock. All
sizes from 1/16” to 1”7 diameter in
steps of 1/64” are available.

Check your collet requirements
today—for toolroom, maintenance,
and production work —and order
all you need. Often the time saved
by having on hand the right size
collet for a single rush job will
more than compensate for the cost
of a full set of these fine collets.
Specify size and serial number
of Jathe,

BUY WAR BONDS —SAVE FOR LATHES

SOUTH BEND LATHE WORKS

458 E. Madison St. » Lathe Builders For 39 Years » South Bend 22, Ind.

presence of ammonia vapor, which is
the developing agent employed in the
Printmaster. They require no wash-
ing, drying, or fixing, as is the case
in blueprint and the “wet” processes.
In addition, this same machine can be
used to produce photographic prints
in a matter of seconds without the use
of wet developing solutions.

LAMINATE PLASTICS

Can Be Made in Any
Color or Thickness

COLORFUL and lightweight refrigera-
tors, luggage, and furniture of any size,
shape, or color you want, made from
a new cellulose plastics laminate, is a
post-war possibility, according to the
Hercules Powder Company.

Made like a sandwich, the cellulose
laminates actually are tougher than
steel of equal weight, lighter than alu-
minum of equal thickness, and have
unlimited color possibilities.

To make the laminates, pieces of tex-
tile, paper, or similar material are
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coated with ethyl cellulose or cellulose
acetate, stacked, inserted between two
highly coated stainless steel plates, and
placed in a press. Under heat and pres-
sure, the plastics textile combination is
welded into one sheet of laminate.

The thickness of the finished laminate
sheet, determined by the number of
plastics-coated textile pieces stacked,
varies according to the use for which
the laminate is designed.

The inherent strength of the cellulose
derivatives is greatly reinforced by this
laminating technique. Some of the
laminate samples cannot be broken on
standard plastics impact strength test-
ing equipment.

Industrial design artists will be able
to let their imaginations run rampant
when thinking about new articles
made from cellulose laminates, because
color possibilities are endless. For ex-
ample, plaids, flowered designs, and
prints can be imbedded in the laminate
to create products of deep, lasting
beauty.

The flat laminate sheets can be
turned into end products with inexpen-
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Get the help of this new
f3 aid to Scientists
$ ? ~Photocopying!

New unit copies anything!
Records important

data in accurate,
permanent form

APECO quickly
makes copies of :

CHARTS, GRAPHS
DRAWINGS
RECORDS
REPORTS
PHOTOGRAPHS
VALUABLE PAPERS
CLIPPINGS
LETTERS
(over 100 others)

PHOTOEXACT
Copies oy .'.&r'nf.’ x
AMERICA'S MOST WIDELY USED

PHOTOCOPY EQUIPMENT

Now, in your own office, make copies of any-
thing written, typed, printed, drawn or photo-
graphed—even if on both sides! Permanent,
error-proof photocopies—at amazingly low
cost! APECO makes them at 1-a-minute speed
—saves hours of drafting, typing, checking. No
darkroom or technical knowledge needed—
even a boy or girl can easily operate APECO.

Send for your free copy
of this informative book!
...tells how APECO

Photocopying can serve you

20-page, fully illustrated book
gives you the story of Photo-
copying—shows graphically
the “what’ and “how”’ of this amazingly simpl 0-
cedure. Yours without obligation. Write, today:

AMERICAN PHOTOCOPY EQUIPMENT CO.
2849 North Clark St., Dept. KH115, Chicago 14, Illinois
Representatives in principal cities and Canada

A, Wé&?
Yok COPYNE |
Wi I
FHeglicoPrne |
||

Electric Heating Elements Now You Can Repair Them

USE NICHROCITE PASTE

Simply overlap ends,apply
Nichrocite Paste and turn
£ en current. Used by large
utility companies. Trial
— order, $1.00; 4 oz, $2.50;
1 pound, $8.00.

Armstrong Electric Mfg. Co.
Box 861-SA, Minneapolis, Minn.

Amazing Opportunities
F'aSh.' NOW (%PEDII: in These
PRACTICAL Money-Making Trades!

‘watch and clock repairing

= Learn‘At Home e InYour Sparetime
Prepare for a happy future of pros-
perity, security ... and get a big- pay
job NOW. Fascinating, high-grade
occupation. Youcan EARN WHILE
YOU LEARN. An excellent field for
4 part-time work at home.
& COMPLETE COURSE in HOROLOGY
A THOROUGH self-instruction
training in American and Swiss
watches, clocks. Special sections
on alarm clock repairs. A new,
practical LEARN-BY-DOING
instruction method. You Learn
QUICKLY, easily. No previous
experience necessary. Watchmaking is the basic trai ning for
aireraft instrument work, and otherscientific precision jobs.
Amazing LOW PRICE. Money-Back Guarantee. Get into
this fast-growing field NOW ... big opportunities ... don’t
delay. Mail coupon below for free information. No obligation.

Complete UP-TO-DATE COURS

How to pick locks, de-code, make mas-
der-keyz, repair, install service, ete.
Dew, self-instruction lessons for every
#handy man, home-owner, carpenter,
mechanie,service station operator, f

Bargain Price! Satisfactionguar-

anteedor money back. Writenow!

r===:Free Details—Mail Coupon Today!=w= =y

1 NELSON CO., Dept. 8L31, 321 S .Wabash, Chicago 1

Please send me—FREE and without obligation—illus.

1 trated Success -Catalog containing information abou
the course (or courses) I have checked below. No sales:

1 men will call. {0 Watch and Clock Repairing.

1 [ Locksmithing and Key Making.

1

1 NANE
: ADDRESS
CITY.
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sive equipment. Operations such as
drilling, punching, and riveting usually
are unnecessary because the plastics
in the laminate sheets forms its own
adhesive, or a solvent-sealing process
can be used.

PUNCH PRESS

Adaptable to Many
Different Jobs

AN OPEN-FACE punch press, suited to a
wide range of small punch press op-
erations, does work fast and accurately
in stamping, perforating, blanking,
punching, piercing, light drawing,
forming and assembly jobs, crimping,
die work, and many similar operations.

Unskilled workmen can quickly learn
its operation and turn out precision
work within exceedingly close toler-

V-belt drive, open face press

ances. The press is said to work equally
well on metal, cloth, rubber, wood,
synthetics, and plastics. The body is
heavily reinforced and the slides are
designed for maximum wear. Pilot bars
are solid ground alloy steel. Automatic
wick-oilers provide guide-rod lubri-
cation. The shaft is a hammered steel
forging. The clutch is positive and
made of heat-treated alloy steel. The
flywheel is solid metal, grooved for V-
belt drive, and balanced for smooth
operation and maximum power.

IMPACT WRENCH

Eliminates Thread
Stretching and Burning

DELIVERING ample power for stall-
proof operation, a ¥ inch -capacity
pneumatic impact wrench with straight-
type grip and lever control is par-
ticularly suited to assembly-line jobs
of nut-setting and screw-driving.
Through its torque control mechanism,
stretching or “burning” of threads is
eliminated. Control is obtained primar-
ily through the construction of a roller
clutch impacting mechanism which
consists of only four major parts—
anvil, hammer, and two -cylindrical
steel rollers. When in operation, cen-
trifugal force throws the two steel
rollers out against the hammer where
they are caught in shear between the
hammer and anvil members. This
transfers the full torque through to
the work in the form of a sudden im-
pact. When the selected torque is
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Air-operated automatic wrench

reached, the rollers rebound from the
anvil face and do not allow the ham-
mer to engage for impact. This method
of impacting prevents any stretching
of the threads on either the stud or
bolt and guarantees maximum torque.
The simplicity of design of the roller
clutch impacting mechanism insures
long life and ease of maintenance. The
motor itself is of rugged construction,
governor controlled, employing a six-
bladed rotor mounted on precision ball
bearings and is housed in an aluminum
case. The complete tool made by the
Aro Equipment Corporation, has been
designed for perfect balance and easy
handling.

APRONS

Have Strong Neck
And Waist Tapes

LIGHTWEIGHT and acid, alkali, and oil
resistant, a new apron is made from
fabric coated on one side with a black
vinyl resin, for use in the canning and
other industries. Announced by The
B. F. Goodrich Company, all edges of
the apron are hemmed and the neck
and waist tapes are in one piece, sewed
into the hem of the arm cut-out, giv-
ing the apron strength and rigidity as
well as a good drape.

LATHE FILE

Has Easy
Replacement Feature

DEVELOPMENT of 'a new lathe file
which retains the advantages of previ-
ous models in that it will cut steels no
ordinary file can cut, at speeds three
to ten times faster than steel files, and
with a life of from 50 to 200 times as
long, has just been announced by Ken-
nametal, Inc. It also provides a longer
filing surface, quick and easy blade
replacement, and greater handling con-
venience.

In this new design, the blanks have
brazed-on nuts, as shown in the insets
on the illustration, and are attached to
the light-weight aluminum alloy han-

< -

File handle shaped-for convenience
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dle by screws. They can therefore be
readily replaced when worn from long
service. The handle grip is shaped to
fit the hand, and has a thumb rest and
knuckle guard. An extension beyond
the filing surface supplies a convenient
finger hold.

SELF-LOCKING PINS

Used to Replace
More Expensive Fastenings

STANDARD and special self-anchoring,
vibration-proof pins, designed to re-
place more expensive taper pins, keys,
cotter pins, set-screws, rivets, and so
on, are pressed or driven into standard
drilled holes. These pins have four
flutes on the surface parallel to the
axis, the length and position of which
can be controlled accurately, so that
fully or partially grooved pins are
available. Fully grooved pins have a
pilot at one end so that the pin can be
easily inserted.

The raised, work-hardened edges of
these flutes provide an expanded di-

Pins lock themselves when driven

ameter of a few (specified) thou-
sandths greater than the nominal
diameter of the pin. When the pin is
inserted in a drilled hole, these raised
edges are compressed inwardly, pro-
viding a resilient self-locking element
which, it is claimed, will hold in-
definitely under vibration or shock
conditions. Manufactured by the Driv-
Lok Pin Company, they are available in
sizes from 3/64 inch to 1% inch di-
ameter, and from 3/16 inch to 4%
inches in length, in any material, and
in a wide variety of types.

DIESEL FUEL

Improved by Use
Of Additive

ESPECIALLY prepared as. an additive
to Diesel fuel oils (four ounces to each
10 gallons of regular Diesel fuel oil), a
new concentrate prevents corroding”
and sticking of injector nozzles and at
the same time gives top-cylinder lubri-
cation where ordinary oil fails, thus
preventing the formation of hard car-
bon and sticking rings.

Gibraltar Diesel Fuel Oil Concen-
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For Modern
Lighting and Electronic Applications

Although specialists in the design and quan-
tity production of transformers for a quarter
: century, the demands of the past few years
have brought about many developments. The
requirements for military and essential in-
dustry purposes have multiplied many-fold
with further emphasis on exactness and uni-
formity.

Hot Cathode Fluores-
cent Lamp Ballost (End
of Bottom Leads).

Transformer specialists before the War—
great strides have been made in anticipating
and meeting requirements of greatly varied
character that have multiplied many-fold for
military and essential industrial purposes.

Reports from all over the world emphasize
the reliability of Jefferson Electric Transform-
ers. Wherever used—on land, sea or in the
air—in the frozen North, or hot, dry or humid
tropics, the value of “quality” is being dem-
onstrated daily.

The Most Widely
Used Luminous Tube (Neon) Transformer.

Now is a good time to study your transformer re-
quirements and let Jefferson engineers make recom-
mendations that will save your time later.

As a first step send for a copy
of new Booklet 45-V. Itis yours

| 4

for the asking. -
Transformers for Radio, Radar, & | Mol
Television and Electronics. : S ]
@
8 ¥,.9
Q !
S L
3 2 RSsEFB NI Mm .
=l s Send for thi
Special Purpose Small y E’ r—L [5_1‘ 2 h gu o [‘—"' .‘el;:,st,-::ed Z::l:v
Transformers. e e e 45-v

JEFFERSON ELECTRIC COMPANY * 916—25th Ave., BELLWOOD, ILLINOIS

In Canada: Canadian Jefferson Electric Co. Ltd., 384 Pape Avenue, Toronto, Ont.
PIONEER TRANSFORMER MANUFACTURER
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“Ought to he read

hy scientist and
non-scientist
alike”

—The Scientific Monthly

A series of lively per-

sonal sketches. and a useful,
rapid picture of what is going on
in such fields as general physics,
genetics, astronomy and atomic re-
search.” —The New Republic

’Mr. Jaffe gives us more than
a series of penetrating biographies.
We have not only pictures of ex-
ceptional scientists in action, but a
history of science in biographical
form. Though the men selected
were not aware of their social im-
portance, they influenced society
profoundly. This social note vi-
brates through the book, and stands
as an example of the way biog-
raphies should be written.”
—Book-of-the-Month Club News

“’A pioneer in an important

field. Mr. Jaffe has succeeded in
stating an outline of American
science and in describing its con-
tinuities and interrelationships,
and is, so far as I know, the first
historian who has ever done so.
He has written a book which has
long been needed.”

~New York Herald Tribune

Professor George Sarton of
Harvard has written the fore-
word. The book contains 600
pages, 28 plates, and 2y text
diagrams. Third printing.

Price $3.75

~ SIMON AND SCHUSTER, Publishers

310

trate is claimed to give instant over-
head lubrication where the ordinary
oil system does not reach. It penetrates
the pores of the metal and, in addition
to giving proper lubrication, prevents
hard carbon from adhering to the
metal surface. Any carbon which is
formed will be soft, and because the
metal pores are impregnated with oil
capable of withstanding high tempera-
tures, the carbon will be expelled from
the engine through the ports.

MARKING POT

Is Economical of
Stencil Ink

CONSTRUCTED with two rotating wooden
rollers which convey the liquid mark-
ing ink from the bottom of the closed
metal container to the top roller and
then to the stencil brush, a new mark-
ing pot is economical of ink. All the
ink in the pot is used and, because
there are two rollers which automati-

Rollers convey marking ink

cally stir the ink to prevent settling,
there is no pigment accumulation on
the bottom and no thickening of the
residue of ink left in the pot.

Ink capacity is 12 ounces. The cover
has the two roller assembly attached
to it. This is easily removable for fill-
ing and cleaning.

GLOVES

Protect Hands of
Industrial Workers

HIGH temperatures and humidity
greatly increase susceptibility to indus-
trial dermatitis and call for the con-
stant wearing of protective clothing.
To protect the hands from irritating
solvents, Resistoflex Corporation has
developed a transparent glove made of
compar, a vinyl resin derivative.
These gloves give complete protection

Com‘tes.y G_rummnn Alrcra-f-t,. Engineering Corp.
Hands protected by plastics gloves
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GET THIS 72¢cBOOK

Onhy book of its
kind ever published.
Yours absolutely
free! Contains spe-
cific and easy to
understand  instruc-
tions on the proper
way to extinguish
motor vehicle fires.
Includes I.C.C. safety
regulations. Get your
copy today! No cost
or obligation! Write
the General Detroit
Corp., Dept. 11-E,
© 2270 E. Jefferson,
Detroit 7.

Army=Navy Bargains
Shot gun nipples, 4 for ..............ooiiann $1
Flints, assorted, 10 for .............. e 1

Eagle buttons, old style, 6 for ....
Cartridge belt, cal. 30 double row ..
Leather belt, black, bar buckle ......
Watering bridle, bit and reins, black . .1
Krag rear sight. Model '92 ................... 1.
Prices do NOT include postage. 1945 catalog, 3
pages mailed for one dollar. Circular for 3¢ stamj
FRANCIS BANNERMAN SONS, 501 Broadway, N.Y. 1

P S O N

When you write to
advertisers

® The Editor will appreciate
it if you will mention that

yw SCIENTIFIC
itin AMERICAN

FRE

25,000 books of all pub-
lishers listed in our 51st
Annual Bargain Catalog of 320 pages. Old-time favorite
—latest ‘‘best sellers.”’ Reference, Fiction, Juvenile, His
tory, Scientific, ete. Supplying schools, colleges, librarie
and thousands of individual customers. Send postcar
today for our new 1946 catalog, “Bargains ks.'

THE BOOK SUPPLY CO., Dept. 19:
564-566 West Monroe St., Chicago 6, Illinoi

BARGAIN CATALOQ

EXPERIMENTERS

Assortment of almost 400 valuable new springs.
75 different kinds, numerous sizes, containing
torsion, expansion, compression, and some flat
types, 10,000 uses, $2.00. Useful for all experi-
ments, models, repairs. Deluxe assartment, $3.00.
Jumbo assortment, $5.00. Utility assortment,
$1.00. Postpaid. Satisfaction guaranteed.

TECHNICO
P. O. Box 246-C, West Hartford, Conn.

15,000 1077
FORMULAS PAGES
HOPKINS’
“CYCLOPEDIA
OF FORMULAS”

Thousands of copies of this ac-
knowledged leader among books of
formulas are being used daily.

$5.50 postpaid (Domestic)

Order From

SCIENTIFIC AMERICAN
24 West 40th Street, New York 18,
N. Y.
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because skin surfaces are prevented
from coming in contact with fuels, oils,
paints, lacquers, thinners, dry cleaning
Auids, degreasing solvents, sulfur-base
cutting oils, and so on. Impervious to
all organic fluids and many that are
inorganic, the gloves are highly abra-
sion-and-tear resistant. In a wide va-
riety of plants where varsol is used
for degreasing metal parts or where
kerosine is employed in the Magna-
Aux inspection process, compar gloves
are used to protect the skin.

MAGNIFYING LENSES
Now Built Into

Fluorescent Fixtures

AN ADAPTION of “Super Sight” mag-
nifying units to fluorescent lighting
has been announced by the Safety Di-
vision of The Boyer-Campbell Com-
pany. The combination is mounted on
a balanced bracket that can be in-
stantly placed in any position.
Where the units are used continu-
ously—in engineering for reading the
slide rule, making detailed layouts,

Close-up shows lens and lamps

checking prints, and so on; in the shop,
for work over a surface plate; at the
bench, for reading verniers and micro-
meters; for inspection, in checking
hardness cracks and similar work—the
cool fluorescent lighting adds substan-
tially to the comfort of the operator.

FLUORESCENT HOUSING

Made of Transparent Plastics
To Protect Glass Tubing

Ano'mm practical use of “Lucite”
methyl methacrylate resin, which al-
ready has revealed a number of other
possibilities for the plastics in the
fluorescent lighting field, is a cylindri-
cal transparent housing used with
portable industrial lighting equipment.

According to lighting manufacturers,
the light-weight plastics housing, which
is machined from tubes of the clear
plastics, provides good light transmis-
sion, is practically unbreakable under
normal working conditions, and is
water and vapor tight—an important

NOVEMBER 1945 -

Visible Record

25 Card Sheefs Show FACT

Cards

so0 \$ 345

Complete
S on 500 Cards

¥ Easy Cards only. Jom together. File sheets Cost
SRS Quick of Cards on edge in correspondence folders Sales
NG 5 Flexible —Half inch visible margin. Send order. Stock

& \‘&§ Durable 500 Blank Cards 6x4 inch $3.45—10x4 $5.30 Ruled
5, b Portable 500 Printed Cards 6x4inch $6.70—10x4 $8.50 Credit
SR E Compact  Use Visible Indexing, Color Signaling, Visible Payroll
= S Low Cost  Tabulation of vital information. Ten years pyrchase
P YT Convenient national use. Send no money. Satisfaction pggpects
ST, Saves Time Guarmnieed. Wirite for Catalog cColection
% £ E..\ Ross-Gould Co., 365 N. Tenth

Sheets of Cards VISIBLE CARD

MAGIC ELECTRIC WELDER

110 volt AC-DC; welds brazes, solders, cuts
all metals; easy to use; full directions. Com-
plete with power unit, ﬁame and metallic arc
attachments, carbons, ﬂuxes rods, mask. Used
by the Navy. For professmnal or hobbyist.

Only $19.95.
MAGIC WELDER MFG. CO.
239 Canal St. Dept. PA-11 New York City

PIKE
POCKET
MICROSCOPE

Equipped with fully
Achromatic lens sys-
tem 40X 50X 60X in
same tube.  Price

$15.00 in leather case.

E. W. PIKE & CO.,

Elizabeth 3, N. J.

Fi ial aid for ti
new idea for a ﬂash steam boiler.

NORTHVILLE

WANTED

g and developing my

ERNEST TANGE
Box 492 RF.D. 1
NEW YORK

RECORDS:

ST. LOUIS

THE HENRY SYSTEM
Of Finger Print
Classification
and
Identification

is now in use by most
of the Police Departments in the
United States. It is also the system
which applicants for many Civil
Service positions must master before
they can successfully fill all require-
ments.

The only book based on the Henry
System is Frederick Kuhne’s

“THE FINGER PRINT
INSTRUCTOR”

[n this 182-page book, written by a
noted finger print expert who was
for many years in the Bureau of
Criminal Investigation, New York
Police Department, will be found
complete instructions on every phase
of the work from taking the prints
to final identification. Numerous
photographs and reproductions of
prints make all details clear.

Used by many governmental and
industrial personnel departments
and by the F.B.I.

$4.25 postpaid

Order from SCIENTIFIC AMERICAN
24 West 40th Street, New York 18, N. Y.

With DI-ACRO
BENDERS....

The DI-ACRO Bender makes perfectly
centered eyes from rod or strip stock at
high hourly production rates,
Both eye and centering bend
are formed with one opera-
tion. Any size eye may be
formed within capacity of
DI-Acro  bender and ductile limits of
BENDER material.
DI-ACRO Precision Bending is
accurate to .001” for duplicated
parts. DI-ACRO Benders bend
angle, channel, rod, tubing, wire,
moulding, strip  stock, etc.
Machines are easily adjustable
for simple, compound and re-
verse bends of varying radii.

«€Pronounced "DIE-ACK-RO"

Z0tATRD <F
e (1N FIL-IRWIN mrs. co.

SCIENTIFIC AMERICAN

- .~ Precision
&},mm N\ CENTERED

tor) EY [

-1 orslumou

Send for Catalog

“DIE - LESS’’ DUPLI-
CATING showing many
kinds  of ““die-less’’
duplicating produced
with _ DI-ACRO Bend-
ers, Brakes and Shears.

347 EIGHTH AVE, SO.,
MINNEAPOLIS 15, MINN.
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BIG opportunities and jobs
waiting for those who speak
Spanish. Millions of dollars be-
ing invested in Mexico, Central
and South America. Enjoy
more == earn more. Increase
social, business, travel and
reading pleasures. CORTINA
Method famous for over 60
years, teaches you to speak like
a native. Learn qmckIy, easily
at home “by listening” to Cor-
tinaphone records. Thousands have, why not you?
No risk under our Five-Day Approval offer.
FRENCH, GERMAN, ITALIAN also taught by this
amaszing method. Send for Free Book, “The Cor-
tina Short-Cut’—state language interested in.

CORTINA ACADEMY—Established in 1882
Dept. 1511 105 West 40th St., New York 18, N. Y.

*mmmmmmnmmmmmﬂzr
AGHROMATIG TELESGOPE
OBJECTIVES

Built to your order
Fluoride Hard Coated Surfaces Made from
gtlwwn and Flint Precision annealed Optical
ass

Clear Aperture Focal Length Price
2 inch 20 inch $15.00
3 ~ 45 40.00
4 60 100.00
5 75 200.00
6 " 9 400.00

We can manufacture any size objective

and focal length to your order.

All focal lengths subject to plus and minus

tolerances of 2159%,.

REFLECTING TELESCOPE MIRRORS COR-

RECTLY FIGURED: CHROME ALUMINIZED:
Made from Pyrex blanks;

Diameter Focal Length Price
41/ inch 32 mch $15.00
) i’ 48 40.00
8 " 60 70.00

@@@H@@@;fdn;@@m@B\@m@@@@@ﬂ@

10 ~ 80 100.00
1212 96 200.00
Above objective lenses and mirrors guar-

(3]

4]

% anteed to be built to your satisfaction or
]

]

Be]

B<]

43¢

7]
i

2]

we will refund your money.
MAYFLOR PRODUCTS CORP.
KATONAH 2, N. Y.
P 4P P P 9P RS 2 4 P o P P PSP PP

RS P

NOW IS THE TIME TO
PATENT YOUR INVENTION

Manufacturers everywhere
rare buying patent rights
now, so they will have
!new items to make and
" sell for eivilian consump-
tion as soon as the war
is over. You should look
ahead to the future, too.
Protect your invention
and yourself by applying
for a patent now.

GET FREE “PATENT GUIDE”

Our free 48 page “Patent Guide” tells
what details are necessary to apply
for a patent; and countless other facts
ou will want to know. Mail coupon

r_Free “Patent Guide” and “Record
ot’ Invention' form today.

CLARENCE A. OBRIEN
& HARVEY B. JACOBSON

l Registered, Patent Attorneys '
56-L Adams Bldg., Washington 4, D, C.

| Please send your 48-Page_“Patent Guide” l

' and  your ‘“Record of Invention’” form

' FREE. This request does .not obligate me. I

Name. .....oivwee e vnnnns cennns " o 01s = e
' Address..... ceee o eassesssrsssaesenns g
City. . vovoeesrnons cvnensn State.......... j

L——_—_——————-u
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advantage over wire guards common-
ly used with this type of lighting equip-
ment.

The complete lighting units, which
are especially designed to bring il-
lumination to remote, out-of-the-way
places, are available in 6, 8, 15, and 30
watt sizes. They have been found prac-
tical for inspecting large gun barrels
as well as the interiors of tanks and
planes, and are being used by repair
men in the plumbing and electrical
fields and in underwater salvage op-
erations.

CONVEYOR DRIVE

Can Motorize Existing
Conveyor Equipment

To MEET the demand for an efficient
power unit for motorizing conveying
equipment a self-contained assembled
unit has been developed, built solidly
in an iron frame, ready to be quickly

Drive unit and motorized conveyor

and securely bolted to the chassis of any
piece of conveying equipment that
needs to be mechanically operated.

The Island Equipment Corporation’s
“Power Pac” unit consists of motor,
driving rolls, switch speed reducers
(where wanted), controls, correct gears,
and all necessary mechanism to enable
the user to make the proper connec-
tions to their equipment.

With this unit, an ordinary gravity
conveyor can be motorized, allowing it
to carry up grade wheré needed.

DIE CHANGING

Made Easy With
Special Trucks

Dms weighing 10 to 20 tons or more,
as used by builders of heavy industrial
equipment, require frequent removal
and replacing on presses. These large,
cumbersome loads are now handled
quickly, safely, and economically with
a modern - die-handling truck.

The illustration shows such a truck
in operation in an airplane plant. In this
method of handling dies, the driver
pulls up to the press bed and elevates
the platform to the height of the bed.
He then reels off wire cable, on both
sides of the truck, passes each length
through a pulley on the end of the
platform, and hooks it to the rear side
of the die. When the cable is wound
on the drum the die slides off the truck
on to the press. In removing the die

./ TooL oOF
HANDEE 1001 USES

It’s the first small portable tool and today’s
finest for work on metals, alloys, plastics,
wood, horn, bone, glass.

Smooth, steady power at your fingertips.
The Handee is perfectly balanced, weighs
only 12 ounces, fits your hand comfortably
— it’s the “non-fatiguing” tool.

Handee’s usefulness is as extensive as
the number of quick and easy-to-change
accessories you own. Choose from more
than 300 in the Chicago line. Operates on
AC or DC current at 25,000 r.p.m.

Order today. Satisfaction guaranteed.
Postpaid with 7 accessories, $18.50.

Handee Kit — Handee Tool and forty-five prac-
tical, most popular accessories, all in strong,
compact case. Postpaid, $25.00.

FREE — Ask for new 64-page catalog.

CHICAGO WHEEL & MFG. CO.
1101 W. Monroe St., Dept. SA, Chicago 7, III.

PORRO PRISMS

133”7 x 15/16” Oval Face. Manufactured by world-

famous opticians for Army & Navy 8 x 50 binocu-

lars. Rejected for slightly chipped edges.

Outstanding Bargain!

30¢ ea. 4 for $1.00 postpaid
No C O D — Remit with order

HARRY ROSS
Scientific and Laboratory Appara,tus
. Broadway, N. Y. 7,

1553 oﬁﬂﬁs
“ht‘“\:\\\
[ 717210

WITH VEEDER-ROOT COUNTING DEVICES
VEEDER-ROOT INC. "&&? ?

EXPANDING SAFETY LEATHER
WATCH
BRACELET

New Invention!

Fits watches with ad-
justable pins. Made’
from the finest Gen-

uine. Leather. No other
Watch Strap at any
price has these Pat-
ented advantages.

USED BY THE U. S. NAVY
SAFETY WATCH STRAP COMPANY,
Dept. 22, 1944-1st Ave., N. Y. 29, N. Y.
Rush ( ) Watch Bracelets, send prices for
dealers ().
) I will pay postman $1.00 C.O.D. charges
and postage.
( ) I enclose $1.00. Send watch bracelet
post-paid and insured. Regulated i in sizes
within 2 inches. For perfect fit mark size of
wrist: Small ( ) Medium ( ) Large( )

Name (Print) ....................... .
Address ... ....... ... iiaa 7%

f SHAPS CLOSE 1N A JIFFY
{ Cannol Fall off your Weist

ADJUSTABLE TO ANY SITE

SCIENTIFIC AMERICAN + NOVEMBER 1945



JUST PUBLISHED!
COMPLETELY NEW!

The Chemical

Formulary

Vol. VII
H. Bennett, Editor-in-Chief

474 pages $6.10 postpaid
Volume VII of THE CHEMICAL
FORMULARY includes thousands of

the best and most practical formulas,
compiled by authorities and experts in
each field of industry.

It is an entirely new book, complete in
every detail. Not one formula contained
in the previous six volumes is repeated
in this book.

Volume VIl will be of special assist-
ance to returning war veterans wish-
ing to start small specialty busi-
nesses. The formulas for cosmetics,
phar sticals, polishes, cl S,
lubricants, adhesives, inks, foods,
and scores of other products are
particularly svitable for such ven-
tures.

CONTENTS: Adhesives; Flavors and Bever-
ages; Cosmetic and Drug Products; Emul-
sions; and Colloids; Farm and Garden Spe-
cialties; Food products; Inks and Marking
Substances; Skins — Leather and Fur; Lubri-
cants and Oils; Materials of Construction;
Metals and Alloys; Paint, Varnish, Lacquer,
and other Coatings; Paper; Photography;
Polishes; Pyrotechnics and Explosives; Plas-
tics, Resins, Rubber, Wax; Soaps and Clean-
ers; Textiles and Fibers; Trade Name Chemi-
cals; Where to Buy Chemicals and Supplies.

Order from Scientific American
24 West 40th Street New York 18, N. Y.

Owners of

“AMATEUR TELESCOPE MAKING”

who have been bitten deeply by the
hobby bug of glass pushing will find
a competent guide to advanced mirror
technique, flat making, eyepiece work,
telescope drives, aluminizing, observ-
atories, and many other aspects of
the optical hobby in the companion

“AMATEUR TELESCOPE

MAKING—ADVANCED”

This is a wholly different book
from “Amateur Telescope Making.”

By

650 pages 359 llustrations
Owver 300,000 words

$5.00 postpaid, domestic
$5.35 foreign

SCIENTIFIC AMERICAN
24 West 40th St., New York 18, N.Y.
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Moving a heavy press die

from the press the cable hooks are at-
tached to the far side of the die and it
it pulled forward from the press onto
the platform. One man only, the driver
if necessary, can change dies, once
the die is unbolted from the press.

This method of handling is finding
extensive application in forging depart-
ments doing a wide range of work, be-
cause of the ease and safety of the op-
eration. The Elwell-Parker truck con-
serves manpower and avoids tying up
expensive presses while changing dies
manually.

LOUPE

Has Light and Comfortable
Frame of Plastics

USEFUL in occupations involving eye-
tiring close work, a new Berger loupe
has a light-weight plastics frame which
is held securely and comfortably be-
fore the eyes by an adjustable elastic
headband.

Also adjustable for different facial
contours and widths between eyes, the
loupe is well-ventilated and will fit any
type of face. It can be worn over
glasses comfortably, thus providing
for both magnification and eye correc-
tion. Precision-ground glass lenses give
a magnification of 2.5x.

The American Optical Company’s
new loupe has innumerable applica-
tions in different fields where magnifi-
cation is desired, with free use of the

Eye comtort for close work

SCIENTIFIC AMERICAN

LATTLE
J 1ANT
HORJE/HOE
4 OUNCE "Am-co';MAG“ET

ALSO AN 8 OUNGCE HORSESHOE
$ 1.40 POSTPAID"

BAR
MAGNET
139

PER PAIR.

“ALNICO"

BAR MAGNET
is 4 x Vo 1 x Vgt
Has a hole bored at its center

Include Remittance with your order

Send stamp for descriptive circular

HARRY ROSS

MICROSCOPES
SCIENTIFIC & LABORATORY APPARATUS
68-70 West Broadwdy
New York 7, N. Y.

BUY VICTORY BONDS |

The Morse Decimalizer
(9 x .0432 x 74.1 x 38 - (245 x .0093 x 36
= 13346+

What about the decimal point? Place it quickly
and accurately with the Decimalizer. Pocket
size, in leather case, $2.50; with extra (mul-
tiplying and dividing) scale, $3. Money-back
guarantee.

GEORGE H. MORSE
927 28th St. South Arlington, Va.
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THE BINARY SLIDE RULE

equals a 20 Inch
Straight Slide Rule in
precision. Has C, CI,
A, K, Log, LL1, LL2,
LL3 LL4, Bmary Add
and Subtract_ Scales.
Gives Trig. Functions
from 0 to 90 degrees
and reads to 1 Minute.
The Engine - divided
Scales are on white
enameled metal. Per-
manently accurate. Dia.
814” Large figures and
graduations eliminate
Exceptional value and utility.

eyestrain.
with Case and Instructions, $5.80. Circulars free.
Your money back if you are not entirely satisfied.

Price,

Gilson Slide Rule Co., Stuart, Fla.
Slide Rule Makers since 1915.

ATOMIC ENERGY

“A NEW FIELD THEORY” explains nature of

Gravitation, Electricity and ATOMIC Energy. Ele-
mentary $1.00, or write J. P. Kayne, B-517 Shel-
drake, 4518 Clarendon, Chicago 40, Ill.

=INVENTORS=

INDUSTRY NEEDS YOUR IDEAS NOW*‘
Two Reasons: 1. Manufacturers are getting
ready NOW for postwar sales and production.
2. Right now, manufacturers are seeking
products their expanded facilities can handle;
factories must have products to take up the
slack after war orders stop. Your chance
comes with patent protection now—delay may
endanger your chance. Get our NEW FREE
Inventor’s Book today and valuable ‘‘Inven-
tion Record” form. This request does not

obligate you. Act mow. Write today.

McMORROW & BERMAN

Patent Attorneys

1759 Atlantic Building Washington 4, D. C.

EQUATORIAL MOUNTINGS

with or without electric drive for professional
or amateur use.

RAMSDEN EYEPIECES

12", 1” focal length, 1Y4” dia. each $5.00

C. C. YOUNG

25 Richard Road East Hartford 8, Conn.

A

Free Fall
Catalog

Just Off the Press

Showing Hunting
Footwear, Clothing,
and forty-three
other leather and
canvas specialties
of our own manu-
facture for campers
and hunters.

L. L. Bean, Inc.

Freeport 286, Me.

¥ |S POWER
i ; «..Forge ahead, win
special assignments,
promotion, better job
in global peace time
opportunities through
ability to speak a for-
eign language.
MASTER A NEW LANGUAGE
quickly, easily, correctly by

LINGUAPHONE

The world-famous Linguaphone Conversa-
tional Mefhod brings voices of native teach-
ers INTO YOUR OWN HOME. You learn the
new Ianguuge by LISTENING. It's amaz-
ingly simple; thousands have succeeded.
HOME-STUDY COURSES IN 29 LANGUAGES
Send for FREE book—

LINGUAPHONE INSTITUTE

110 RCA Bidg., New York 20 Clrcle 7-0830

LINGUAPHONE INSTITUTE.
110 RCA Bldg., New York 20 N Y
Send me the FREE Linguaphone Book.
S Name oo 00060

Address............... City...ovvvnnn 5
Language Interested....................
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hands. For example, inspectors, die
makers, draftsmen, dental and labora-
tory technicians, doctors, stamp col-
lectors, and artists represent a few of
the many occupations and professions
where the loupe will conserve eyesight
and improve_ efficiency.

VERSATILE ALARM

Will Serve as All-
Around Time Control

AN ELECTRIC alarm clock which will
awaken the soundest sleeper to the
strains of radio music, turn the radio
on for selected programs throughout
the day or night, and automatically
switch the set off upon retiring, heads
the list of post-war products developed
by Warren Telechron Company.
Besides automatically turning on the
radio, the “Selector” can be used for
starting a coffee percolator at a given

Appliance timer, 1650-watt capacity

time, switching household lights on and
off, timing roasting operations, and de-
frosting refrigerators. Due to its switch
mechanism, which is rated up to 1650
watts, it will time and control any
household appliance or similar device
that can be plugged into a conventional
outlet.

ANTI-FOG

Preparation Keeps
Glass Clear

GOGGLE lenses, face shields, and weld-
ing plates are kept clear by a prepara-
tion which penetrates the ultramicro-
scopic pores of glass. It deposits a thin
film which helps prevent fogging,
steaming, and frosting of all types of
glass surfaces. In addition, it removes
grease and dirt from glass, and allows
perfect visibility.

The American Optical Company’s
preparation is easily applied by simply
spreading it on both surfaces of glass,
rubbing the surfaces thoroughly, and
then polishing them with a soft cloth
or paper. The anti-fog preparation is
obtainable in one-ounce or one-pound
jars.

SCIENTIFIC AMERICAN -«

MICRO SWITCH

is a snap-acting, Bakelite housed Underwriters
listed switch. No larger than a man’s thumb,
yet rated at 10 amps. 25 volts. A. C. Over 50
types in stock from $1.00 to $4.00.

ﬁﬁ

Open or closed cir- Open or closed cir-

cuit, each cuit, each .... $1.25

P.DT. ....... $1 ‘30 SP.D.T. ...... . $1.45
ALNICO Pocket Pieces 11/16” x 9/16” X l,q

....................................... r $1.00

Horse Shoe Magnets 'y" x 12”7 x 34" palr $1.25
11%” x 33” Watch size GEAR BOX

150 to 1 Ratio ............ 35¢ . 3 for $1.00
SKINDERVIKEN Transmitter Button with

16 page Experiments Booklet ............. $1.00
TELECHRON 110 volt A.C. motors 1 revolu-

tion per minute ............ ... ... ..., $3.00
One ampere Mercury Switch,

long leads ,............... 35¢ . 4 for $1.00

BLAN, 64L Dey Street, New York 7, N. Y.

Experimental and Model Work

Fine Instruments and Fine Machinery
.. Inventions Developed
Special Tools, Dies, Gear Cutting, Etc.

HENRY ZUHR, Inc., 187 Lafayette St., N.Y. 13, N.Y.

mplete HOME-STUDY
COU SES and self - instruc:
tion textbooks. shghtly used
Rented, 8ol ged.
E“b ects, 1! od% mtlslactlon

paid for used cours
Full dehj]s & 100 -page lllus
ted ba catalog Free

Nuw Repair your own
ELEGTRIGAL APPLIANGCES
CHANITE Self-Weldmg ELECTRICAL
HEATING ELEMENT flux Generous
amount, instructions enclosed $1 00 post-
paid. Guaranteed nothing like it.

CHANITE SALES COMPANY
914 Sauth Main Fort Worth 4, Texas

MAKE YOUR OWN
TELESCOPE

at a cost of less
than $25.

working from inexpensive,
prepared kits of glass, abra-
sives, and pitch, and by fol-
lowing the practical detailed
instructions in

“AMATEUR
TELESCOPE MAKING”

This beginner’s book, from which
more than 25,000 telescopes have
been made by amateurs, gives ele-
mentary information on how to plan
and build the mounting, how to
grind, polish, and accurately shape
the essential glass parts by hand.
All necessary data are presented in
easily understandable form.
Over 500 pages Profusely illustrated
$4.00 postpaid, domestic
$4.35 foreign

SCIENTIFIC AMERICAN
24 West 40th Street, New York 18, N. Y,

NOVEMBER 1945



KNOWLEDGE
THAT HAS

ENDURED WITH
THE PYRAMIDS

A SECRETM
"OR THE
OF LIFE

WHENCE came the knowledge that

built the Pyramids? Where did
1e first builders in the Nile Valley acqun-e
heir astounding wisdom that started man
n his upward climb? Did their knowledge
ome from a race now submerged beneath
he sea? From what concealed source came
he wisdom that produced such characters
s Amenhotep IV, Leonardo da Vinci, Isaac
Newton, and a host of others?

Today it is known that they discovered
nd used certain Secret Methods for the
levelopment of their inner power of mind.
Chey truly learned to master life. This
ecret art of living has been preserved and
ianded down throughout the ages and to-
lay is extended to those who dare use its
rofound principles to meet and solve the
roblems of life in these complex times.

This Sealed Book — FREE

The Rosicrucians (not a religious organi-
:ation) have prepared an unusual book,
vhich will be sent free to sincere inquirers,
n which the method of receiving these
srinciples and natural laws is explained.
Werite today for your copy of this
sealed book. Possibly it will be the
first step whereby you can accom-
M\ plish many of your secret ambitions
%and the building of personal

— achievements. Address your in-

. quiry to: Scribe K.O.Z.

__ The ROSICRUCIANS
= (AMORC)

San Jose, California

" INVENTORS. Do Not Delay.

In order to PROTECT your Invention and reap
the reward that should be yours, PATENT
your invention without delay, and at the same
time have RIGHTS to sell when Manufacturers
convert to Civilian Production. Write for
information TO-DAY.

RANDOLPH & BEAVERS
25 Columbian Bldg., Washington, D. C.

BUY VICTORY BONDS

A COMPLETE SERVICE FOR:—
AMATEUR ASTRONOMERS
TELESCOPE MAKERS
Blanks
Abrasives
Testing

NOW

Telescopes Kits
Mounts Tripods
Castings Eye Pieces
Tubes Mirrors Figuring
Drives Achromats Panchronizing

MIRRORS MADE TO ORDER

xxx Quality oUR MOTTO sk
PROFESSIONAL SERVICE AVAILABLE
Write for Catalogue

ASTRO TELESCOPE COMPANY
. P. O. Box 1365—Glendale 5, Calif.
George Carroll—724 E. Elk, Glendale 5.
—SERVING THE WESTERN STATES—
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Current Bulletin
Briefs

Conducted by K. M. CANAVAN

(The Editor will appreciate it
if you will mention Scientific
American when writing for any
of the publications listed below.)

THE INCENTIVE WAGE is a 24-page book-
let based on a survey of incentive
wage plans now in use. A three-page

introductory summary of the survey -

is followed by direct quotations of those
answering survey questionnaires. In
conclusion the principles of wage in-
centives, set forth by the National As-
sociation of Manufacturers, are listed.
The Douglas T. Sterling Company, Re-
search Division, Stamford, Connecticut.
—Gratis.

FEDERAL PRESENTS FM BRroADCAST TRANS-

MITTERS WITH ANTENNAS is a four-
page brochure announcing a new line
of FM transmitters designed for the
new 88 to 106 megacycle band. Techni-
cal data, answering questions 18 and
19 of Federal Communications Commis-
sion Form Number 319, are supplied.
Federal Telephone and Radio Corpora-
tion, Radio Equipment Division, 200 Mt.
Pleasant Avenue, Newark 1, New Jer-
sey.—Gratis.

INTRODUCTION TO ELECTRONICS is a 20-

page educational booklet written to
provide an understanding of the prin-
ciples of electronics and an idea of
the part electronics will play in future
industrial developments. Request Book-
let E-6358. Allis-Chalmers Manufactur-
ing Company 568, Milwaukee 1, Wis-
consin.—Gratis.

PravsicaL aAND CHEMICAL PROPERTIES OF

PENNSYLVANIA ANTHRACITE is a 26-
page booklet presenting a technical
digest of a number of research studies
and standards for the better understand-
ing of the value of this product for fuel
and non-fuel uses. The Anthracite In-
dustries, Inc., 101 Park Avenue, New
York 17, New York.—Gratis.

BuLLETIN NumBER CB-45 is an eight-

page bulletin covering a complete
line of thread milling cutters that are
heat treated and finish-machined ready
for thread grinding to customers’ speci-
fications. There are 52 shell type and
32 shank type standard cutters listed
in various sizes and with any thread
form. Detroit Tap and Tool Company,
8432 Butler Avenue, Detroit 11, Michi-
gan.—Gratis.

Books, PusLicaTIONS, AND PATENTS OF

BATTELLE MEMORIAL INSTITUTE, 1929-
1944, is a 72-page catalog which lists
the institute’s published contributions
to education, science, and industry.
More than 800 contributions in the fol-
lowing fields are listed: organic chem-
istry, electrochemistry, chemical engi-
neering, graphic arts, welding tech-
nology, applied mechanics, mineral
dressing, industrial physics, ceramics,

SCIENTIFIC AMERICAN

PEACE
RECONVERSION

These have brought in-
creased activity to the
optical field. Long held
up civilian orders for
optics and optical instru-

ments are filling our
plants. In view of this,
and to assure service,

may we suggest that you
contact us at your earliest
convenience if you have
definite optical require-
ments for the near future.

Wm. MOGEY & SONS, Ine.

Established 1882

NEW JERSEY

PLAINFIELD

AND TRADE MARKS |
€.A.SNOWECO._

Reg.Pateut Assorneys Since 1875
430 Snew Bldg. Washington 1,0. C.

%;f,ggy WORK SHOP!

for

Easy to Plate CHROMIUM
GOLD, SILVER, NICKEL, COPPER
. For Pleasure and Profit!

If you have a workshop—at home
or In business—you need this new
Warner Electroplater. At the stroke
of an electrified brush, you can
# electroplate models and projects —
you can replate worn articles, fau-
cets, tools, fixtures, silverware, etc
with a durable, sparkling coat of
metal . . . Gold, Silver, Chromium,
Nickel, Copperor Cadmium, Method
is easy, simple, quick Everything
furnished — equipment complete,
ready for use. By doing a bit of work
% [or others, your machine can pay for
For 11}.32!! w11h17 ta gwk %;) mukvev your
PRI TSI shop complete by getting a Warner
Electroplater ri ht away Send to-

® MAINTENANCE ST MPLE and fllus-
o HOBBY SHOPS truted Iiterature ACT AT ONCE!

® HOME SHOPS WARNER ELECTRIC Co., DEPT. D-82
ARLLELLIEN 663 N. Wells St., Chicago 10, III.

| WARNER ELECTRIC Cu.
663 N. Wells St., Chicago 10, Dept. D-82
IGemlemen Send Free Sample and Details to:

Name
| Address




All Serious-Minded Production Men
SHOULD HAVE THIS FREE BOOKLET!

FORGING AHEAD IN BUSINESS
contains a message of particular impor-
tance to production men. This is your
opportunity to obtain a copy of this
famous book, which has been described
as a “‘turning point in the lives of liter-
ally thousands of men”’!

Although “Forging Ahead in Busi-
ness” has been distributed to more than
3,000,000 men, today’s timely edition
was written in the light of recent world-
wide developments. Its 64 pages repre-
sent more than three decades of suc-
cessful experience in training men for
leadership in business and industry.

It demonstrates the method which
the Alexander Hamilton Institute uses
to give you immediate help in your pres-
ent position, while  preparing you for
post-war opportunities. Subjects direct-

ly related to the work you are doing’

now, PLUS other subjects of fundamen-
tal value to the business executive, are
discussed in the book and placed in
significant relation to one another. Thus,
a helpful, over-all picture is provided.

Said one man who had sent for
“Forging Ahead in Business”:

“In thirty minutes this little book

gave me a clearer picture of my

business future than I've ever had
before.”

. .. and that represents the opinion of

the Institute’s 400,000 subscribers, 77-
cluding 134,000 production men!

The booklet further explains how it
is possible to offer this essential train-
ing in a minimum of time; how the In-
stitute program fits in with the most
crowded of war-time schedules.

Among the prominent industrialists
who assisted in the preparation of the
Course, which is described in “FORG-
ING AHEAD IN BUSINESS” are:
Alfred P. Sloan, Jr., Chairman of the
Board, General Motors Corp.; Thomas
J. Watson, President, International
Business Machines Corp.,and Frederick
W. Pickard, Vice President and Direc-
tor, E. I. du Pont de Nemours & Co.

Send for
“FORGING AHEAD IN BUSINESS” TODAY!

Frankly, this booklet has no appeal for
the immature mind. It does not interest
the man who, for one reason or an-
other, is wholly satisfied to plug along
in a mediocre job. But, for the alert,
future-minded individual—the man with
ambition and “drive”— “Forging Ahead
in Business” has a message of distinct
importance. If you feel that it is in-
tended for you, don’t hesitate to send
for a copy today. Simply fill in and
mail the coupon below.

ALEXANDER
HAMILTON
INSTITUTE

Alexander Hamilton Institute
Dept. 35, 71 West 23rd Street, New York10,N.Y.
In Canada, 54 Wellington Street, West, Toronto 1, Ont.

Please mail me, without cost, a copy of the G4-page
book—"FORGING AHEAD IN BUSINESS.”

Firm Name..........oooiiiiiiiiiiiiiiiiiiiiens
Business Address. ...t
POSItION. ¢ ottt ittt e

Home Address.....coviiieiiiieiiiiiecinneannn...
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fuels, and metallurgy. Battelle Memo-
rial Institute Columbus 1, Ohio.—
Gratis. Request this catalog on your
university or company letterhead.

SELECTED REFERENCES ON INDUSTRIAL

Uses oF Cerium WITH ALUMINUM
AND MAGNESIUM are two lists of refer-
ences to the uses of cerium as an alloy-
ing agent in conjunction with alumi-
num and magnesium. Included are:
Annotated bibliographies; summaries
of important articles; sources; and
patent listings. Cerium Metals Corpo-
ration, 522 Fifth Avenue, New York 18,
New York.—Gratis.

SHIPS OF THE MERCHANT MARINE is a

30-page ‘booklet presenting pictures,
data, and silhouette models of the
principal types of vessels of the United
States’ merchant fleet. An introduction
by Admiral Chester W. Nimitz is fol-
lowed by definitions of various terms
used in giving factual data of ships, and
a section describing how merchant ves-
sels are named. Tide Water Associated
Oil Company, Publicity Department, 79
New Montgomery Street, San Fran-
cisco, California.—Gratis.

DeminG Pumps EVERYWHERE is a 32-

page booklet compiled to acquaint
the reader with the history of the com-
pany, giving typical views of the plant,
a list of owners of Deming pumps, and
illustrations and descriptions of how
these pumps and water systems can be
used. The Deming Company, Salem,
Ohio.—Gratis.

ELectricaAL Contact AND DaTta Book
is a 36-page catalog describing many
types of contact materials with appli-
cations of each type, factors in the
choice of materials, methods of attach-
ing contacts, and other pertinent data.
Request Contact Catalog Number 12.
Stackpole Carbon Company, St. Marys,
Pennsylvania.—Gratis.

SHIPMATE RESTAURANT AND HoOTEL

RANGEs is a 16-page catalog describ-
ing and illustrating 16 different ranges
for coal, wood, oil, or stoker-fired op-
eration. Complete technical information
on each model is included. Request
Catalog Number 45. The Stamford
Foundry Company, Stamford, Connecti-
cut.—Gratis.

DirroN DYNAMOMETER MANUAL is a 20-

page booklet telling the story of the
traction type dynamometer and its in-
creasing number of uses for testing and
weighing procedures in various in-
dustries. W. C. Dillon and Company,
5410 West Harrison Street, Chicago 44,
Illinois.—Gratis.

TrE BrorocicaL, HYGIENIC, AND MEDICAL

PROPERTIES OF ZINC AND ZINCc Com-
POUNDS .is a 44-page bulletin on zinc
and its relation to health. Compiled by
the United States Public Health Ser-
vice for scientific, industrial, and medi-
cal reference libraries, as well as other
interested persons, it is aimed to cor-
rect much misinformation on the sub-
ject. American Zinc Institute, Inc., De-
partment A, 60 East 42nd Street, New
York 17, New York.—Gratis.
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Our Book Corner

THE BOOK DEPARTMENT of Scientific American is conducted, with the co-
operation of the Editors, to make available for you a comprehensive book
service. Each month the Editors select and review in these columns new books

in a wide range of scientific and technical fields.

In addition, they are ready

at all times to advise you regarding the best available books on any subject.
You are invited to use this service freely. Tell our Book Department what
kind of books you want, and you will be furnished with the names of available

books, including prices.

When inquiring about books, please be specific;

remember that we can be of the greatest help only when you tell us just what
you are looking for. Books listed in these columns may be ordered from our
Book Department. Add 25 cents per book for mailing outside U. S. All re-

mittances are to be made in U. S. funds.

without notice.

Prices given are subject to change

TO MAKE CERTAIN that books ordered by or for men in the Army, located in
the United States, or men in the Navy, Marines, or Coast Guard, located any-

where, will be delivered, insurance fees should be sent with orders, as follows:
To $5 in value, 3¢ additional; from $5 to $25, 10¢; from $25 to $50, 15¢.

CATALYTIC CHEMISTRY
By Henry William Lohse

RIEF, factual consideration of the

underlying principles of catalytic
phenomenon and the application of
catalytic reactions in industrial process-
ing is the aim of this compact volume
designed to aid the industrial chemist
in pursuing his work. Numerous refer-
ences are given to more extensive
sources of information on specialized
phases of the work. (471 pages, 6 by
9 inches, 30 illustrations.)—$8.60 post-
paid.—A.P.P.

UNIVERSAL MILITARY
TRAINING

By Col. Edward A. Fitzpatrick

INTELLIGENT discussion of all angles
A of a question intimately affecting
almost every American family—peace-
time military training for all youths.
The author explains the delicate inter-
national situation today and its in-
fluence on our future military and
naval policy, together with the effect of
compulsory military training on the
civilian. (374 pages, 5% by 8 inches, un-
illustrated.)—$3.10 postpaid.—W.D.A.

ENGINEERING PREVIEW,
HOME STUDY EDITION

By Seven Technical Writers

SENIORS in high school or freshmen
in college will find this introduction
to the whole broad field of engineering
to be a great help in determining their
future careers; moreover, those who
have been away from academic halls
for several years will find the contents
equally informative and stimulating.
A review of mathematics is included for
those who may have become rusty.
The avowed purpose of this volume is
to open the field of engineering study
in its entirety, and then break it down
intd specific subjects, each treated by
an expert in the field. Chemistry,
physics, and mathematics—tools of all
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engineers—are treated compactly yet
completely. Not only is the material
presented for study, but the reader is
shown how to study it. A comprehen-
sive examination section is included,
with an answer key, so that the reader
may examine and grade himself. (619
pages, 6 by 9 inches, over 400 illustra-
tions plus logarithmic and trigonometric
tables.) —$6.10 postpaid.—A.P.P.

THE AUTOBIOGRAPHY
OF SCIENCE

Edited by Moulton and Schifferes

MANY times in scientific books you
have read about the famous world-
changing key writings of the great
scientists but it is hard to get actually
at many of these same passages; instead
you get somebody else’s rehash. This
book is an anthology of careful selec-
tions from such key passages from the
master works of all the sciences of all
times. Its editors have hunted them up
and brought them together in one vol-
ume which you can pick up at any
time, wherever you are, open anywhere,
and dip into some such classic. For ex-
ample, Roentgen discovered the X
rays; wouldn’t you like to read the
actual paper in which he first so lucid-
ly announced them to a local scientific
body? Here, too, is Mendel’s famous
lost paper on his experiments in hy-
bridization. (666 pages, 53 by 7%
1n2hes, unillustrated.) —$4.10 postpaid.
—A.GIL

YOUR PERSONAL PLANE
By John Paul Andrews

MANY aspects of private flying—the
planes themselves, safety, initial
costs and costs of operation, landing
fields, airparks, air routes and the way
to go home, the problem of munici-
palities in establishing air facilities, and
vacations by air—are covered in this
timely book. A chapter entitled “Per-
sonal Planes for Personal Gain” dis-
cusses gainful activities in private fly-
ing for a man of small capital seeking
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SAVE 0%

ON TECHNICAL BOOKS

Quantities Limited

Order Now
Original
Title Author Price NOW
Scattering of Light and the Raman Effect
Bhagavantam .... $4.75 $2.50
Hair Dyes & Hair Dyeing
Redgrove ....... 5.00 2.50
White Shoe Dressmgs and Cleaners
.D.John ..... 1.75 1.00
Chromosomes
White ......... 1.50 1.00
Chemical Species
immermans .... 4.00 2.00
Private Generating Plant
Proton ......... 2.50 1.75
Substitutes
H. Bennett ..... 4.00 2.50
Tin Solders
Nightingale &
Hudson ........ 2.75 1.50
Milling Practice"
Molloy . ........ 2.00 1.00
Manual of Endocrine Therapy
Cinberg ........ 2.00
Windows & Wmdow Glazing
Molloy ........ 2.50 1.50
Tropical Fruits
Sukh Dval ...... 2.75 1.75
Welding & Metal Cutting
Molloy ........ 2.50 1.75
Firepumps & Hydraullcs
Potts & Harriss .. 2.50 1.25
Handbook of Mica
howdhury ..... 6.00 3.00
Stromberg In]ectlon Carburetor
Fisher ......... 1.75
Glue and Gelatin
Smith . ......... 3.75 2.50
Reinforced Concrete Construction
Cantell . ... ... . 3.0 1.50
Elementary Mathematics for Engmeers
Fleming ........ 1.50
Methods & Analysis of Coal & Coke
1.50 1.00
Aviation Instrument Manual
5.00 3.00
Wiring Circuits
Stuart . ........ 2.50 1.50
Modern Oil Engme Practlce
E. Molloy ...... 5.00 3.00

Aircrew’s Book of Practical Mathematics
Robinson and

Allan .......... 1.50 1.00
Automatics in Engineering Productlon

Molloy ........ 2.50 .25
Rubber and Its Use

Fisher . ... .. .. 225 1.50
Drug & Specialty Formulas

Belanger ....... .00 3.00
Plastic Molding

earle ......... 4.00 2.00

Insect Pests

Harvey ........ 4.25 2.50
Adbhesives

Braude ........ 3.00 2.00
Fruit Pectins

Hinton ........ 1.75 1.00
Cellulose Chemistry

Plunguian ...... 2.25 1.75

(To above prices add 10 cents domestic postage
for each beook. For foreign postage add 35 cents
for each book.)

(All prices subject to change without notice.)
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24 West 40th St. New York 18, N. Y.
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ACHROMATIC WIDE-ANGLE
FOUR ELEMENT
TELESCOPE OBJECTIVE

1%
5" F.L

Outside Diameter 1-9/16 front,
and 1-5/16 back.

Consists of

1) Achromatic plano-convex lens
Va'' Diameter, 314 FL, Out-
side surface fluoride coated.

2) Achromatic negative lens in
Aluminum mount; 1-1/16""
Diameter; —12°’ F.L. Outside
surfaces fluoride coated.

3) Metal Mounting (aluminum:
magnesium alloy).

$4.00

Offers innumerable uses: Excellent wide-
angle telephoto lens; superb enlarger and
slide projector lens; covers 215” x 25"
plate; wide-angle telescope objective for
small finders; for Schmidt cameras; col-
limater, and macro-photo lens. Many
other uses will suggest themselves Works
well with our focusing eyepiece. A gem
of beautiful optical workmanship.

OPTICAL RING SIGHT
54.00

A unique adapta-
tion of polarized
light. Used as a
telescope and
camera finder or
shot-gun sight, as
well as for target
sighting, centering
and leveling. In-
cludes a mono-
chromatic deep red
filter; finely pol-
ished, plane parallel; metal mounted;
1-5/ 16" diameter. With mounting screws.

PRISM—LIGHT FLINT GLASS

53.15

Fluoride coated, in g of i -

magnesium alloy, with ball bearmg swivel.
Meets most exacting requirements. 1-5/16”
by 14” face. Suitable as diagonal for
reflectors up to 8”, also as star diagonal
on refractors. These prisms can be used
to make Porro’s system No. 2 erector.
PORRO-ABBE-DIHEDRAL PRISM 5/16”

square face, each 15¢.

To those. who have purchased our focusing
eyepiece we. can supply an inverter, which
threads into their ocular, outside diameter
1Y4"”, Price $7.00. This converts astronom-
ical to a terrestrial telescope.

See our previous ads for other optical
bargains.

Include Postage — Remit with order.

Catalog of Lenses, Prisms, etc., 10¢

HARRY ROSS

Microscopes
Scientific and Laboratory Apparatus
70 WEST BROADWAY, N. Y. 7, N. Y.
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a business of his own. A directory of
small airports is included. A compre-
hensive, conscientious book dealing
fairly well with a subject of vital in-
terest, but poorly illustrated, written
somewhat at second hand, and con-
taining a number of misconceptions.
(230 pages, 5¥4 by 7% inches, illus-
trated.) —$2.60 postpaid.—A.K.

INDUSTRIAL PLASTICS
By Herbert R. Simonds

REVISED and enlarged, this third edi.
tion of a standard text includes a
list of important industrial plastics, the
latest war-time developments and proc-
esses, and a section on the chemistry
of plastics. This is at once a source
book on plasties in general and a specific
text on practices and procedures. (396
pages, 6 by 9 inches, well illustrated
with photographs and drawings; several
tabulations.) —$5.10 postpaid.—A.P.P.

FIBER TO FABRIC
By M. D. Potter

AN INTERESTING textbook on textiles,
both natural and man-made, which
everyone connected with the textile or
related industries should study, as well
as every woman responsible for buy-
ing family wearing apparel, household
linen, rugs, carpets, and so on. It con-
tains valuable information which might
be of considerable economic worth in
the course of a year. The chapters
“Testing Fabrics for Identification” and
“Care of Fabrics” alone are well worth
the price of the book. (314 pages, 5%
by 8% inches, amply illustrated with
photographs and  drawings.)—$2.10
postpaid.—W.D.A.

REFRIGERATION AND AIR
CONDITIONING ENGINEERING

By B. F. Raber and
F. W. Hutchinson

PRACTICING engineers and engineering

students will find this thorough
treatment of refrigeration and air
conditioning fundamentals and pro-

cedures to be invaluable as a reference
text. There is no descriptive material
on specific equipment nor are per-
formance data presented; emphasis is
entirely on the science of the subject.
Chapters cover: Thermodynamic Prin-
ciples, Fundamental Cycles, Analysis of
Cycles, Heat Transfer, Heat Flow, Psy-
chrometric Principles and Processes,
Ventilation Systems, and so on. (291
pages, 6 by 9 inches, thoroughly illus-
trated with drawings.)—$4.10 postpaid.
—AP.P.

MACHINE TOOL GUIDE

By Tom C. Plumridge, Roy W. Boyd,
Jr., and James McKinney, Jr.

TOOL and mechanical engineers, mill-
wrights, and tool equipment sales-
men will find much of interest and
value in this convenient compilation
of data on all types of machine tools.
True, the assembled information has
previously been available in service
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manuals or catalogues but has never
before been assembled in organized
form. The text is entirely composed of
photographs, drawings, data sheets, and
specifications covering all of the prin-
ciple forms of machine tools in use by
industry. Some of the machine tools
covered are automatics; boring, broach-
ing, and drilling machines; gear cutters;
grinders; lathes; millers; presses; tap-
ping machines; and specialties. (630
pages, 9 by 11 inches, loose-leaf bind-
ing.) —$7.70 postpaid.—A.P.P.

CALCIUM—METALLURGY
AND TECHNOLOGY

By C. L. Mantell and Charles Hardy

CALCIUM is an important metal quite
aside from the abundance and im-
mense usefulness of its chemical com-
pounds. Even traces of calcium impart
useful properties to alloys or modify
existing properties in important ways.
Particularly in the present period of
avid demand for metals, both old and
new, the family of calcium alloys is
proving highly valuable. The present
authors review in some detail the
preparation and properties of metallic
calcium and the alloys containing it.
No less than 11 families of alloys are
described in addition to the many uses
in various metallurgical and chemical
operations. (148 pages.)—$3.60 post-
paid—D.H.K.

APPLIED MATHEMATICS
FOR RADIO AND
COMMUNICATION ENGINEERS

By Carl E. Smith

RANGING from arithmetic through cal-
culus, a clear and simple presenta-
tion is given of the principles of mathe-
matics used in radio and communica-
tion engineering. The text is designed
for self-study and each theory is de-
veloped from basic fundamentals; the
application of each theory to useful de-
sign equations is then traced carefully.
Practical examples show how the prin-
ciples are applied in practice. The text
is carried far enough to cover fre-
quency modulation, television, and
radar. (336 pages, 6 by 8l inches,
numerous drawings and complete ap-
pendix of useful tabulations and for-
mulas.) —$3.60 postpaid.—A.P.P.

HAY FEVER PLANTS
By Roger P. Wodehouse

HmErOFORE clinical studies of hay
fever, industrial man-power
scourge as well as an individual handi-
cap, have received the major portion
of research. In this book, however, the
botanical aspects of hay fever are ex-
haustively treated, covering all plants
in the United States known to cause
hay fever, most of those suspected of
doing so, and many which possibly do
not. While not written for “popular”
appeal, the intelligent hay-fever suf-
ferer will acquire much valuable in-
formation from this volume, as will also
the researcher. (245 pages, 7 by 10%
inches, illustrations and index.)—$4.85
postpaid.—W.D.A.
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Telescoptics

A Monthly Department for the Amateur Telescope Maker
Conducted by ALBERT G. INGALLS

Editor of the Scientific American books l’:;.""'“ﬂ'}"“‘g';‘,‘ Making”’
4

and ““Amateur Tel

THE following is the concluding part of
the article on mirror making on the
hand-lever spindle machine, which was
begun last month by Patrick A. Driscoll
of the Eastman Kodak Company Hawk-
Eye Works.

CLEAN up all traces of 180 emery
around the machine, make up a
jar (one pint) of 500 emery, and use a
new brush. Mike the glass and write
this figure down. We must grind with
500 emery until we have removed at
least 0.008” and until the surface once
more exactly fits the gage.

Before proceeding with the 1200
emery, the mirror must be re-miked on
its location mark and the reading noted
down. To wipe out all No. 500 pits we
must remove at least 0.004”.

Assuming that the surface is once
more a gage fit we now can look for-
ward to polishing, with the assurance
that we have a perfect fine-ground sur-
face, free from pits or scratches. A
spindle speed of 200 r.p.m. was recom-
mended for grinding. For polishing, we
must reduce this to about 36 r.p.m.
Any speed within those respective
ranges will, of course, prove quite sat-
isfactory. In Figure 1 (in last month’s
installment) the pulley or gear trains
have been left to the builder’s discre-
tion, in the belief that many will have
their own gear boxes and pulleys and
individual initiative for devising ways
to change spindle speed.

For polishing, Hindle’s machine
(“A.T.M.,” page 234) will give a close
approximation to the action of the
machine in Figure 1 and will be quite
satisfactory if the worker prefers it.
In either case, the spindle should have
a speed of about 36 r.p.m. All belting,
Hindle or Driscoll, should be double V-
belt. The speed reduction from the
motor can be accomplished by belting
or, in the probable event of financial
affluence, by a gear reduction unit.
Try the gear shift unit from the family
flivver.

Elaboration or addition of automatic
stroke is left to the individual’s discre-
tion.

To shape the cold polisher to curve
we place it and the mirror in a large
pan of water and slowly heat them until
the pitch is fairly soft to the touch and
the glass is fairly warm to handle.
Next, place the hot, wet polisher on
the machine, apply thick rouge, start
the spindle rotating and form the polish-
er to curve, using the mirror as a form-
ing instrument.

If the polisher and glass cool down
too soon, dunk them back into the pan

cof water for a while and proceed as
before. The pan of water will stay good
and warm if you make it big enough.
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Do not use soap and water as a
lubricant.

The rouge will color the polisher as
it conforms to the glass, and any black
areas may be assumed not to be in
contact. But when the lap is a dull red
all over it is formed to curve and
contact.

To cut the polisher we place it, cold,
on the machine and, with the spindle
rotating, hold the corner of a single-
edged razor blade against it and scrape,
not cut, grooves into it, spaced about
3g” apart and 1/16” deep. They need
not be wide nor deep. I have found
nothing better than the single-edged
razor blade for cutting the polisher, not
because of its cutting edge but for its
sharp corner when used as a scraping
device.

During the forming of the polisher
and in all polishing it is most important
that the grooves in the polisher or lap
be kept open. They do not have to
be deep or wide.

On a concave surface a polisher hav-
ing the same diameter as the work will
have a tendency continually to shorten
the radius of curvature; that is, it will
“drive the center low,” polishing the
center more than the edge. Therefore
a hyperbola develops, even with a ra-
tional stroke. In trying, then, to length-
en the radius and get out of his hyper-
bola, the worker resorts to a very short
stroke; and thus, by polishing the edge
much more than the center, he length-
ens its radius and winds up with two
foci, a short center and a longer
(turned) edge. The turned edge is
caused by trying to correct the tenden-
cy of the shortening effect on the radius.

Thus, three fourths of the polishing
time is lost in trying to keep the focal
length up to standard and, in so doing,
three fourths of the abrasive effect of
the polisher is put on the edge of
the mirror. This is one of the causes
of that great bugaboo, turned edge.

By inverting polisher and mirror the
worker can reverse the action of his
equal ‘diameter polisher but, while the
polisher when on the bottom unduly
hits the center because it is too small,
so does the polisher when on top un-
duly hit the edge because it is too
big—and in both cases much too hard.
Thus we have the dilemma: either the
turned edge or hyperbola. Of course,
by juggling the polisher and glass, and
by using all sorts of strokes, a spherical
surface is finally attained—if our judg-
ment, timing, and patience are working
overtime.

A convex surface with equi-diameter
polisher on top will be hardest hit on
the edge (and once again a shortened
radius). The equi-diameter method
holds the worker to a short stroke, less
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abrasive or polishing action, and a
greatly increased polishing time.

Proceeding once more on the assump-
tion of a concave surface to be polished,
we place the six-fifths diameter polisher
on the spindle, lay the mirror face down
on it, adjust the stroke neither long nor
short but medium, and give the work a
15-minute polishing spell.

The rouge should be of a creamy con-
sistency. Keep it in a jar and apply
it with a soft %" brush.

The center of the mirror should cross
center of polisher at every stroke.

For a 6” mirror a pressure of about
eight pounds will suffice. A fair rule
for weight on the drive-pin of the
stroke arm (which has a slip fit so that
the weight of the worker’s arm, itself,
is not transmitted to the work) is 1%
pounds per inch of diameter.

Remove the work and measure the
radius by the Foucault test. Use a 4"
pinhole covered with window screen-
ing, and substitute a piece of fine-
ground glass for the knife-edge, the
two mounted so as to move as a unit
together. When the image of the
squares of screening is sharpest on the
ground glass (scan with a 1” f. 1. mag-
nifier) we have ascertained the radius
of curvature, and half this distance is
the f. 1. of the surface within 1 mm.

If the radius is too long, the center
of the mirror must be polished more
than the edge. Therefore, increase the
length of the stroke. If the radius is
too short the stroke must be shortened
to polish the edge more than the center.

By testing often, the action and
effects of the machine will become more
and more familiar as we proceed.

Thus far the radius of curvature has
been referred to as too long or too
short. In optics a concave surface is
often referred to as “high” (long
radius) or “low” (short radius), and
hereafter we shall use these terms.

If the low surface is fitted to the
gage it will show space under the
center, because the curve is too deep.
The high surface will show space under
the edges because the curve is too flat.

Let the polishing spells be about 15
minutes in length. When approaching
the desired radius of curvature, shorten
these spells and test often.

Ring grooving of the polisher affords
an additional correction to obstinate
zones. An example: The curve is too
low (deep) and short strokes do not
seem to change the radius during a few
polishing spells. Therefore, from the
center to half way out on the polisher
we scrape additional grooves between
each present groove. Conversely, if the
surface is high we scrape more grooves
on the polisher’s outer area.

A warning: Do not make these cor-
rective grooves too deep. Be easy with
pressure on the razor blade scraper.
The grooves are to correct a temporary
fault only, and when this has been ac-
complished we do not want them to
continue their effect. Regroove them
lightly and often but only as long as
they are needed. If, however, they
should remain after the surface is cor-
rected, scrape balancing grooves on
the remainder of the polisher, to nullify
their effect and from now on let these
intermediate grooves close up but do
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COMPLETE HIGH-GRADE KITS
OUR SPECIALTY

Each kit has two glass discs
(correct thickness) tempered

mcludmg rouge (fewer may
not give perfect optical sur-
face), instructions, FREE
ALUMINIZED DIAGON-
AL, etc.

Mirrors for Cameras, Range Finders
95 (Pyrex, $4.00)
(Pyrex,
(Pyrex,
(Pyrex, 15.00)
(Pyrex, 25.00)

PRISMS 1‘/4" ,‘33 75, 12" $4.50

ALUMINIZING

A harder and brighter aluminum casting that is
uniform and produces a lasting and superior re-
flecting surface. Guaranteed not to peel or blister.

6 $2.50
I, $3.50
10" .. $5.00

Mirrors for Cameras, Range Finders
and other optical instruments.
Write for FREE ILLUSTRATED CATALOGUE

THE PRECISION OPTICAL CO.

1001 East 163rd Street
New York 59, N. Y.

pitch, 8 assorted abrasives

ALUMINIZED
SURFACE HARDENED COATINGS
Get the BEST. No change in prices.
PRECISION PLUS
ALUMINIZED DIAGONALS, Rectangular
pitch polished flats, suitable for 4” short focus
and 6” and 8” long focus scopes. 133” x 178".
Price, flat to 1,5 wavelength $2.50 ea. flat
to Y4 wavelength $3.50 ea., flat to 1/10 wave-
length $5.00 ea.

LEROY M. E. CLAUSING

5507-5509 Lincoln Ave. Chicago 25, IlI.

REFLECTING TELESCOPE KITS
OUR SPECIALTY

PARABOLIC PYREX MIRRORS Made to Order,
correctly figured, polished, and parabohzed Precise
workmanship guaranteed. Prices an request.
WE DO POLISHING, PARABOLIZING AND
ALUMINIZING
Send for FREE ILLUSTRATED CATALOGUE

M. CHALFIN
G.P.0. Box 207, New York, N. Y.

TELESCOPE
MAKERS

Quality materials of the RIGHT kind.
6” Kit: — Glass, abrasives, pitch, rouge g.rbt(l’

mstrument ...........................
pitch, abrasives ..
HOBBYGRAFS—-INFORMATION—INSPECTION
We offer you the benefit of our 26 years of
experience at this hobby. Free price list.

John M. Pierce, 11 Harvard St., Springfield, Vt.

and
TELESCOPE

A Popular Illustrated
Astronomical Monthly

For amateur astronomers
charts, Gl s for 1

— new star
makers,
page for observers, and celestial photos.
Star charts for N. and S. Hemispheres.
$2.50 a year, domestic; $£3.00 in Canada
and Pan-American Union; $3.50 foreign.
Single copy, 25 cents. Sample on request.

“ SKY PUBLISHING CORPORATION
Harvard Observatory, Cambridge 38, Mass.
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not fail to keep the regular grooves
open at all times. Never let them close.

A corrective method, alternative to
local grooving, is to scrape the center
or edge with the razor blade held square
on. Scrape ever so lightly, my friend,
ever so lightly. Even with this warning
some probably will scrape too much
and get into trouble.

If a slight stain appears on the mirror,

- a 15-minute spell using plain water

and no rouge will usually remove it.
If not, add about & teaspoonful of
vinegar to 1 pint of rouge.

It is not necessary to remove the
work every time the tool needs re-
charging. In applying emery or rouge
use a brush and apply while the machine
is running.

Since all the foregoing has treated
the concave surface for the benefit of
the mirror maker, we must now make
amends to the refractor builder and not
leave him high and dry. Let us bring
him down to our lowly level and carry
this discussion into the field of convex
surfaces.

Our rule calls for the convex surface
to be ground and polished face up, tool
on top. The grinder will be 4/5, and
the polisher 5/6, the diameter of the
lens.

In reversing the position of the lens
from the top to the bottom we also re-
verse the action of the stroke for cor-
recting high or low test findings. The
high concave would require a long
stroke. The high convex would require
a short stroke. The low concave would
need a short stroke. The low convex
would need a long stroke. In sum, on
a concave surface, when the curvature
is not deep enough it is high. When
the curvature is too great, it is low. On
a convex surface the conditions are
directly opposite. The polishing tech-
nique for a convex surface is different
from that of the concave only in the
inversion of the lap and action of the
stroke.

A last and oft-repeated warning: Do
not attempt to polish until the surface
exactly fits the gage after fine grinding.
We do not wish to polish ourselves into
an early grave.

Finally, I extend my condolences, in
the form of a more simplified polishing
machine, to the amateurs who lack the
material, space, and so on, for a better
one. This machine will do everything
the one already described will do,
except that the time factor will be ex-
tended considerably. The spindle
should be vertical, running at about
36 r.p.m. and the stroke arm should
be double, consisting of your own two
strong arms with sleeves rolled up.
Merely place the work in a chuck
(Figure 3, insert, last month), and ap-
ply your strokes exactly as if you were
a part of the machine. The chuck for
hand polishing may be made of metal
or wood, and lined with glued-in felt.
The drive pin notch shown on its top
is not for hand work, but with it this
same chuck may, if preferred, be sub-
stituted for the metal button of Figure
1, in polishing.

After each 15 or so strokes, let go of
the chuck. The work will revolve with
the spindle. After about three seconds,
drop the hands back on the chuck and
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proceed. Do not be afraid of the work
flying off the spindle when you let go;
it won’t, since 36 r.p.m. is not fast
enough to cause alarm on this score.

With this machine no single condition
or relation of work to polisher will be
duplicated, and neither monad, astig-
matism, nor one-sided test (one area of
different radius) will occur.

It is my humble opinion that amateur
optics can well afford to get away
from some of the do’s and don’ts pre-
scribed by workers in the past, not
omitting the wearing of round-the-
barrel ruts in the rug. So roll out the
barrels.

End of Driscoll’s contrlbutlon.

READE‘RS are warned that the 200 r.p.m.
recommended in the above articles
should not be carelessly exceeded.
“Faster, disaster,” is Driscoll’'s warning,
in a private communication, while Leo
J. Scanlon of Pittsburgh, who has used
a hand lever machine, is of the same
mind and urges not falling asleep even
at 200 r.p.m.  Especially is this per-
tinent in the final stages of grinding,
since at this stage the grinding surfaces
become dry or warm and seizure may
take place so quickly as to end possibly
in the disaster against which Driscoll
warns. Henry Paul, Norwich, N. Y,
also has used a hand lever machine
and protects his mid-section by em-
bodying a heavy steel splash pan in
his equipment; an added piece of plank
would serve the same purpose. In the
next number an illustrated description
of Paul’'s hand-lever machine will be
published, with numerous sidelights
on its operation.

GLEANED while reading a back num-
ber of the Journal of Scientific In-
struments (London, February, 1938, p.
3) is the following fragment abstracted
from a paper on “The Mechanical Am-
plification of Small Displacements,” by
Professor A. F. C. Pollard, and of prob-
able interest to Carborundum-conscious
readers.

Place a well-made agate knife-edge
from a micro-chemical balance in con-
tact with a microscope cover-glass
under a high power of the microscope,
in monochromatic light. Note fringes
from the two facets, also black areas
surrounded with very irregular con-
tours from the edge.

“One wonders,” Prof. Pollard remarks,
“how it is that agate knife-edges func-
tion as well as they do.”

Now select a perfect Carborundum
crystal about 35” long and similarly
test it. Though the crystal edge in-
cluded by the facets is at an angle of
about 117°, this edge is almost perfect
and is seen as a black fringe along its
whole length. Such perfect crystal edges
should form ideal knife-edges for
highly sensitive and delicate lever
systems, Professor Pollard states, “but
I know of no case in which the crys-
tals have been used for this purpose.”
But he adds that Professors McBain
and Tanner have used two sharp
points of Carborundum crystals to
function as the knife-edge of their
highly sensitive microbalance, and with
great success.
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November 3 ... To-
night,Johnaskedme
to marry him! And
only a few months
ago I thought I'd
never hear those precious whispered
words I've dreamed of all my life.

Little Book, you know what I mean.
Into your pages I've poured the hurt,
the longing, the loneliness that was mine
because of my poor hearing.

You know how hesitant I was about
wearing a hearing aid. And you know
my joy when I realized how wrong I was.
Because my Zenith has helped me to
find new friends and a new world of

CHOICE OF COLORS, TOO, NO EXTRA COST!

The Lustrous Ebony Amplifier harmonizes
with dark clothing. The new Pastel Ampli-
fier harmonizes with light color and sheer
apparel.

CANADIANS! The Zenith Radionic Hear-
ing Aid (Air Conduction) is available in
Canada—direct by mail only—at $40 (Cana-
dian currency). No extra charges for ship-
ping, duties or taxes. Write Dept. SA-11A,
Zemith Radio Corporation of Canada, Ltd.,
Guaranty ‘Trust Building, P. O. Box 30,
‘Windsor, Ontario.

happiness...and now a full, rich life
with John.

How I wish I could tell my story to
everyone who is hard of hearing!

% % o=
If you have friends or relatives who are
handicapped by impaired hearing, sug-
gest that they visit the Zenith dispenser
for a free demonstration of the Zenith
Radionic Hearing Aid. They will not be
pressed to buy.

They can adjust the Zenith themselves
to their own hearing needs—instantly.
And Zenith’s Neutral-Color Earphone
and Cord are as little noticeable as eye-
glasses. Send coupon below, today!

A New Zenith Model
for Practically Every Type of

Correctable Hearing Loss

Model A-3-A. The popular Air Con-
duction Zenith —a super-power in=
strument. Tremendous reserve vol=
ume to assure maximum clarity and
tone quality even under the most
difficult conditions! Complete, ready-
to-wear, with Neutral-Color Ear=
phone and Cord, only $50.

Model B-3-A. New Bone Conduction
Zenith for the very few who cannot
be helped by any air conduction aid.
Complete, ready-to-wear, only $50.

Model A-2-A . . . the standard Air-
Conduction Zenith. Complete, ready-
to-wear, only $40. -

COPYRIGHT 1945, ZENITH RADIO CORP.

THE NEW

"RADIONIC
HEARING AID

BY THE MAKERS OF ZENITH RADIOS

Buy More Victory Bonds—and Hold Them!
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ZENITH RADIO CORP., Dept. SA-11A
6001 Dickens Avenue, Chicago 39, Illinois
Please send me free literature about Zenith
Radionic Hearing Aids, together with name
and address of nearest Zenith Dispenser.

Name...

Address.

City..

State.
[J Physicians, check for special literature.
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