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A typical “postwar” item is this Silex
Steam Iron illustrated. Like so many
new products which are a part of our
long-awaited civilian economy, this
revolutionary home appliance makes

prudent use of Durez phenolic plastics.

Why Plastics?

Notice the eye-appealing, heat-resist-
ant handle. Exhaustive tests proved
that plastics were better suited for
this purpose than any other material
known. Their use resulted not only
in a better finished product but also
in a product which could be produced

very economically.

Why Phenolic Plastics?

Of all plastics, the phenolics are the
most versatile. Naturally, this makes

’ | L R
IRONING OUT|A MATERIALS PROBLEM

them the logical starting point for the
design engineer with a materials prob-
lem. The handle of this Silex Steam
Iron, for example, called for heat re-
sistance, smart appearance, pleasant
and hand-fitting “feel,” moisture re-
sistance, and excellent moldability .. .
all inherent characteristics of phenolic

plastics.

Why Durez Phenolic
Plastics?

The more than 300 multi-propertied
Durez phenolic molding compounds
available today are the direct result
of a quarter century’s continuing re-
search and product development on
the part of Durez laboratory techni-
cians. This rich background and the
high quality of the materials them-

selves are convincing reasons why

=

manufacturers in every field of indus-
try look to Durez for the plastics that
fit their jobs.

Experienced Assistance
Avdilable

Do you have a plastic materials prob-
lem? If so, see your custom molder.
Wartime developments have endowed
him with many new molding methods
and processes so that his services are
even more valuable than before. Should
further assistance be necessary, the
competent advice of experienced
Durez service engineers and a wealth
of proved product development data
await your request.

Durez Plastics & Chemicals, Inc., 5213
Walck Road, North Tonawanda, N. Y.
Export Agents: Omni Products Corporation,
40 East 34th Street, New York 16, N. .

MOLDING COMPOUNDS

PHENOLIC

RESINS INDUSTRIAL RESINS

OIL SOLUBLE RESINS

PLASTICS THAT FIT THE JOB
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All the

essential facts...

IN
WAR a0 PEACE

By GESSNER G. HAWLEY,
Chief Technical Editor,
Reinhold Publishing Corp.

and

SIGMUND W. LEIFSON,
Professor of Physics,
University of Nevada

If you want a clearer under-
standing of what atomic energy
is, and how it will affect man’s
social, economic, and political
life — you'll want to read
ATOMTC ENERGY IN
WAR AND PEACE.

Carefully prepared by a bril-
liant science. writer in collabo-
ration with an eminent physi-
cist, this book explains the na-
ture and uses of this amazing
discovery. Tt is a logically co-
ordinated presentation of the
essential facts drawn from thor-
oughly reliable sources which
surveys the background of com-
bustion, explosions, atomic
structure, -‘radioactivity, and
nuclear fission to furnish a
well-rounded view of this revo-
lutionary new force.

It surveys this most remarkable
scientific achievement in his-
tory, and discusses its eventual
opening of new frontiers in in-
dustry, science, and in everyday
life. $2.50

REINHOLD PUBLISHING CORP.

330 West 42nd St., New York 18, N. Y. .




50 Years Ago in . . .

(Condensed from lIssues of January, 1896)

X-RAY — “There have been received from Europe by cable
very insufficient accounts of a discovery attributed to Pro-
fessor Roentgen, of Wurzburg University. By the use of a
radiant state of matter tube, a Crookes tube, it is stated that
he has succeeded in obtaining photographic effects through
opaque objects. . . Metals cutting off all rays alike would
produce a shadow, so that a metallic object in a box or em-
bedded in the human system could be made to give some
kind of an image. The operations are said to have been con-
ducted without a lens, entirely by shadow.”

TRANSPORTATION — “Electric street traction has continued
to grow in favor. In 1887 there were only 13 electric roads in
the United States; today there are 850 roads with a total
mileage of 10,000, representing an investment of $400,000,000.
In this connection it is interesting to note that the possibili-
ties of canal towage have been tested in both the old and
new worlds; here in the form of a traveling motor, working
separately from the boat, and in France by the use of a
motor upon the boat itself, hauling upon a chain laid in the
bed of the canal.”

SUBMARINE — “A new submarine boat, the Goubet, re-
sembles a whale in shape, being spindle shaped and measur-
ing 26 feet in length and about 5 feet 6 inches in diameter
in the middle, with a capacity of 10 tons. . . The boat is
propelled by a screw, which also serves the purpose of a
rudder, the shaft being pointed to enable of its being moved
right or left. . . The motive power is supplied by an elec-
trical battery.”

HELIUM — “N. A. Langlet has succeeded in obtaining helium
perfectly free from nitrogen, argon, and hydrogen, when
tested spectroscopically. This gas, when weighed in the usual
manner, proves to be exactly twice as heavy as hydrogen,
the usual standard, its density in relation to air being 0.139.”

TAXI! — “M. Roger, manufacturer of automobile carriages,
has made application to the police authorities of Paris for
permits to run a number of horseless carriages on the streets;
for hire at the regular legal rate of 30 cents a drive or 40
cents an hour. . . That horseless carriages can be run cheap-
ly enough to compete with the regular fiacres is thus shown.”

BICYCLES — “Within the past three years, the American
bicycle industry has grown up to dimensions which fairly
entitle it to be considered representative of the country and
of the day. . . The industry has brought about an enormous
manufacture of special tools and of
For the production of the absolutely

development in the
parts of bicycles. . .

Wl

A bicycle assembly line of 1896

high grade American bicycle, a factory is required which
will turn out practically all the parts of the wheel manu-
factured, for unless such is done one concern cannot be
answerable for the perfection the whole machine.”

CAR WEIGHT — “Railway cars could be lightened in their
construction by the substitution of high grade steel for
timber. The use of nickel steel for the floors and side trusses,
with thin plating for sides and roof, would result in a light,
but very stiff and strong car. By furnishing the interior with
rattan or basket work chairs and lounges, such as are to
be found on some lines today, a further saving of weight
could be effected.”

NIAGARA POWER — “The generators at the Niagara Falls
Electric Power Plant, which may be termed a genuine
triumph of electrical engineering, are of the Tesla vertical
type, and were built by the Westinghouse Electric Manu-
facturing Company. For each generator there is a turbine
wheel. The axis of the generator comes directly in line with
the axis of its own turbine, situated 150 feet below it.”

ENGINES — “Gas, gasoline and petroleum oil engines are
daily becoming more popular, and not only is the number
of regular manufacturers becoming very large, but many
amateurs are trying their hands at the production of engines
of this class. . . One of the most difficult problems is that
of providing an efficient means of igniting the explosive
charge in the cylinder at the proper instant without inter-
missions or failures. . . The electric spark, taken all in all,
is probably the best igniter.”

RESONANCE AND ECHO — “Architects should keep in mind
the rule that resonance, such as is to be obtained by thin
elastic linings, or even by masses of air judiciously dis-
tributed, is a thing to be sought in designing rooms for
hearing music, or for public speaking, while echo, such
as is produced by hard unyielding surfaces, is to be avoided
as much as possible.”

100 Years Ago in . . .

(Condensed from lIssues of January, 1846)

ELEVATED —“We have heretofore alluded to the construct-
ing of Elevated Railroads over the centers of some of the
principal streets of this city; since which we have more at-
tentively examined the subject, and are fully convinced of
the practicability not only of constructing such roads, but of
rendering them unobjectionable to the citizens resident on
those streets.”

MAGNETISM — “Galvanic Electricity, under certain circum-
stances, is capable of inducing magnetism more powerful
in its effects than that of any permanent magnet.”

RAILROADS — “Every railroad company . . . should be made
to know that they are in some measure dependent on the.
public; and all travelers, and men of business, should from
principle refrain from patronizing companies who neglect
due accommodation of the public.”

TELEGRAPH — “The magnetic telegraph line between Phila-
delphia and Norristown commenced operations about a week
since. The line between this city and Philadelphia is finished
and has commenced operations.”

BELLS — “We learn that 258 bells averaging 534 lbs. each.
have been cast at the extensive foundry in West Troy dur-
ing the past year—just 113 more than in 1844.

SCIENTIFIC AMERICAN + JANUARY 1946



Clocks with tiny crystal hearts

that beat 100,000 times a second

CrysTAL HEARTS beat time in Bell Tele-
phone Laboratories, and serve as stand-
ards in its electronics research. Four
crystal clocks, without pendulums or
escapements, throb their successive
cycles without varying by as much as a
second a year.

Precise time measurements may seem
a far cry from Bell System telephone
research, but time is a measure of
frequency, and frequency is the foun-
dation of modern communication,
whether by land lines, cable, or radio.

These clocks are electronic devices
developed by Bell Laboratories, and
refined over years of research. Their
energy is supplied through vacuum
tubes, but the accurate timing, the con-
trolling heart of the clock, is provided
by a quartz crystal plate about the size
of a postage stamp.

These crystal plates vibrate 100,000
times a second, but their contraction
and expansion is submicroscopically
small—less than a hundred-thousandth
of an inch. They are in sealed boxes

to avoid any variation in atmospheric
pressure, and their temperatures are
controlled to a limit as small as a
hundredth of a degree.

Bell Laboratories was one of the first
to explore the possibilities of quartz in
electrical communication, and its re-
searches over many years enabled it to
meet theneed for precise erystals when
war came. The same character of re-
search is helping to bring ever better
and more economical telephone service
to the American people.

BELL TELEPHONE LABORATORIES Exploring and inventing, devising and
perfecting for continved improvements and economies in telephone service.
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Previews of the Industrial Horizon

TELEVISION ON THE MARCH

TECHNICAL advances in television transmitting and receiv-
ing equipment are encouraging for the future of the indus-
try. Already available are the image orthicon super-sensitive
camera tube, described on page 11, and developments in
microwaves (page 28) that now permit high-power opera-
tion on television wave-lengths. These, together with small
yet brilliant cathode-ray tubes for receivers, which permit
construction of relatively low priced equipment, should
boom the television market in the very near future.

BETTER RUBBER

SIX TIMBS as fast as conventional methods, and capable of

-turning out better rubber products, is the way electronic
curing and drying of rubber is characterized by Westing-
house engineers. Under “For Future Reference,” this page,
July 1945, electronic vulcanization of rubber was pointed
to as an important probability. Now the process is here to
stay (see also page 32, this issue) and is being applied not
only to tires but to mattresses, cushions, elastic threads,
rubber wheels for industrial trucks, and so on.

FUNDAMENTAL RESEARCH

GUIDING purpose of the Stevens Research Foundation, estab-
lished as a non-profit corporation by Stevens Institute of
Technology, will be to investigate any promising fields per-
taining to industry that will improve the technical and
economic life of the. country. Here is not just another
organization to conduct routine test work or to engage in
factory “trouble-shooting.” In fact, problems of these na-
tures will be passed along to the many groups already avail-
able for such work; Stevens Foundation will concern itself
with more fundamental projects. Thus the Foundation will
make available a means of investigating problems of indus-
trial significance which, if left to individual companies,
could be tackled only by those of the highest order of magni-
tude—those with relatively unlimited resources that can
afford to concern themselves with matters which have no
immediate probabilities of profits.

FOOD FOR THE FUTURE

ASK ALMOST any returned G. I. for his opinion of dehy-
drated food. His reply, stripped of the almost inevitable pro-
fanity that accompanies discussion of Army or Navy chow,
will probably indicate that, for his part, dried foods of
all kinds are out—definitely out—of his life forever. Per-
haps much of this attitude can be attributed to the relative-
ly poor quality of dehydrated foods that were supplied in
the first rush of the early days of the war. Perhaps another
large part of it is the contempt that accompanies familiarity.
In any event, it appears that, of the 141 food dehydrators
in the United States at the peak of war demand, only about
a quarter of them ‘intend to try to stay in business.

But now comes Clarence Birdseye, of quick-frozen-food
fame, with the announcement of a new “anhydrated” food
process that differs from ordinary dehydrated-food in much
the same manner as quick-freezing differs from slow-freez-
ing. In the new Birdseye process, the foods—a wide variety
of them, including carrots, broccoli, and mashed potatoes
—are quick-dried to reduce weight and volume and then
packaged for sale. The time of drying is reduced from the
usual 16 hours or so to about 90 minutes. At the same time,
the foods are partially cooked during the drying process
and, require only a few minutes—four to ten—for final
preparation before they are put on the table.

Result of the anhydrating process is a reduction of from
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By A. P. Peck

88 to 95 percent in weight and a corresponding saving in
bulk. To the store-keeper this means reduced storage space
plus longer keeping time for vegetables; to the housewife
will accrue similar advantages, with the added factors that
the vegetables are ready for use and have minimum waste.

Regardless of the G. I. opinion of dried foods, many of
them are going to eat the new anhydrated foods in the fu-
ture—and like them, if this writer’s experience in eating
(and preparing them) is any criterion.

FOOD PACKAGING

BEFORE leaving the three-times-a-day important subject
of food, passing mention must be made of a new packaging
method for quick-frozen foods that has definite industrial
implications for tomorrow. The new package, developed by
Continental Can Company, has a treated paper body and
metal ends. Flat and rectangular in shape, it conserves space;
because of its construction, it offers maximum protection
against dehydration (not desirable in frozen foods), oxida-
tion, loss of flavor, acquisition of off-flavors, leakage, and
loss of vitamins. Of industrial importance is the new pack-
age’s adaptability to automatic filling and closing operations,
with consequent reductions in labor costs.

AIRPLANE POWERPLANTS

IMPORTANT on the airplane horizon, and becoming more so
every day, is the jet engine, used either for its reaction
thrust alone or for combined thrust and conventional pro-
peller operation. There is no doubt that these prime movers
will be in the big-business class in the very near future.
Both General Electric and Westinghouse, for example, are
busily exploring their possibilities and exploiting their po-
tentialities. Thus, a G. E. engineer has predicted a 10,000
horsepower unit for the future but has cannily refused to
place this figure as the upper limit. A Westinghouse tech-
nologist looks to gas turbines of 5000 to 8000 horsepower
“within the next few years.”

The probabilities are that the gas turbine, no matter how
its power is applied, is the coming prime mover for aircraft"
of large size and high speed. But the aircraft field is certain
to be shared for many years to come by the turbine and
the more familiar reciprocating engine. These latter will
continue to power planes of small size and relatively slow
speed, while the turbine will extend greatly both the top
speeds and cruising range of larger commercial ships.

FOR FUTURE REFERENCE

BIGGEST PROBLEM of the rubber industry in the immediate
future is the adjustment of the nation’s huge synthetic out-
put to the increasing supply of natural rubber. . . Aluminum
Company of America, with its enormously increased war-
time productive capacity, is girding for battle for expansion
in fields where it had pre-war holds, as well as in brand-
new markets for its products. . . Ford’s new foundry methods
bring the molds to the molten metal, instead of vice versa,
with resulting economies in time and labor. .. Those manu-
facturers who conduct continuing research in product im-
provement, instead of waiting until competition forces them
into improvements, are the ones who keep on top of the
pile; it is too late to start research when compelled to do
so by loss of business.

SCIENTIFIC AMERICAN -+ JANUARY 1946



CHEMISTRY IN INDUSTRY

Scientific American

JANUARY - 1946

|s DDT Poisonous?

Legends of All Kinds Have Been Built Around this Newest of Insecti-
cides. It is Poisonous, but-. . ..Many of the Troubles are Traceable to
the Solvents Used. There is'Nothing to Fear if the Material and Prod-
ucts Containing it are Handled With Respect

By D. H. KILLIFFER

Chemical Engineer

TREMENDOUS publicity and in-
tense general interest have al-
ready built up numerous legends
around DDT, the new war-proved
insecticide. Unquestionably effective
in many important applications,
DDT owes its value to its toxicity,
a fact which many people seem sur-
prised to discover. Because of its
toxic character, DDT will kill in-
sects and for the same reason it will
cause disagreeable symptoms, if not
death, in warm blooded animals and
persons under certain circumstances.
That seems elementary. But reports
of the effectiveness of the insecti-
cide have grown to be barely less
fantastic than baseless tales passed
around, which presumably confirm
the hazards incurred through using
it.

Typical is the story of Henry’s
dog. It seems that Henry’s dog had
a prolific crop of fleas during the
summer of 1945 and that Henry
sought to relieve the animal’s suffer-
ing by dusting it with DDT. Later
the dog died and apparently became
at once a martyr. As I heard the
story first it went something like
this:

After the dusting with DDT, the
animal lived on in comfort for about
a month. At the end of that time,
Henry was called out of town for a
time and left the animal at a nearby
kennel in his absence. The veteri-
narian in charge noticed that the dog
was dirty and instructed the attend-
ant to give the dog a bath. That was
done using a high grade castile soap
shampoo, and as soon as the dog
had been completely lathered, it died
right in the attendant’s hands. Such
was the interest of veterinarians in
the dire fate of Henry’s dog that no

JANUARY 1946 -

less than four from the surrounding
countryside - were present at the
autopsy and saw indisputable proof
that the animal had died of poison-
ing from the DDT dusted on its coat
a month previously and only now
activated by being emulsified by the
copious lathering.

CIRCUMSTANCES CHANGE—That

is a pretty dreadful fate for a dog

and so I inquired of Henry himself
as to what had happened to his pet
and what were the circumstances. I
learned: (1) that the dog was well
along in years; (2) that the bath
was given two days after the dusting
and with a strong pine oil prepara-
tion intended to assist in clearing up
a skin irritation that had troubled
the dog for some time; and (3) that

Courtesy Westinghouse
A DDT “bomb” in the home

SCIENTIFIC AMERICAN

the dog survived the bath by a
month. I also learned that it was
reasonably certain, on the basis of
the veterinarian’s report, that  the
dog’s death was due to apparently
natural causes far less spectacular
than DDT. And thus the object
lesson in caution with which I had
hoped to start this article collapsed.

Several other stories of DDT’s
harmful tendencies similarly petered
out when an earnest effort was made
to confirm them. Like the one about
the lady in New York City wkho
suffered serious frost bite on two
fingers from using an aerosol bomb
that she couldn’t shut off and who
blamed the injury on DDT. So many
were traced out and found baseless
that I have come fully to believe
that one must try hard to be harmed
by DDT.

RELEASE SUFFERINGS—Like many
other novelties growing out of the
war, DDT suffers from its sudden
release from war-time censorship
and restricted production. Many
factors set the American stage in
the best possible manner for the
mushrooming of fantastic tales: par-
tial information allowed to be pub-
lished during the war years; the
demonstrated high value of the stuff
against body vermin; tremendous
demand for the meager output of
American plants to meet war de-
mands; lack of men, materials, and,
above all, time to extend investiga-
tions of the material into all fields

. interesting to civilians; and the re-

ports spread by enthusiastic GIs-
of the magical effectiveness -and
extraordinary safety of DDT as they
have used it. Now authentic in-
formation from reliable sources
sounds a warning note of caution,
and suddenly the slightest mishap
is magnified into a great calamity.
Any harm to man or beast connected
with DDT is reported in expanding
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detail by scaremongers as tending
to show that DDT should be banned.

Meanwhile, demand has built up
for the product during its restriction
to military use. This demand over-
whelmed legitimate producers soon
after the ban on DDT’s use by
civilians was lifted. The excess of
demand over supply created oppor-
tunities for every shyster and mar-
ginal manufacturer to produce and
market DDT. It is all very con-
fusing and much in need of clari-
fication.

First clarification should be to
define DDT. It is a white crystalline
chemical compound rejoicing in the
name of 2, 2 Bis (p-Chlorophenyl)
1, 1, 1, trichloroethane. It can be
produced without great trouble by
chemical manufacturers by the re-
action of chlorobenzene with chioral
in the presence of sulfuric acid. No
patent covers the preparation but
the hazards of handling the inter-
mediates and the product require
that only skilled and experienced
persons in properly equipped plants
should undertake the synthesis. It
is decidedly not an enterprise for
neophytes. The reaction that pro-
duces DDT at the same time gives
rise to other compounds which also
seem to possess insecticidal value.
. But DDT as produced is in a form
by no means satisfactory for use
against insects. It must be extended
with other things to make it fully
useful. Some aspects of its applica-
tions are covered by a United States
patent issued to Paul Mueller, a
citizen of Switzerland (U.S.P. 2,329,-
074 of September 7, 1943). It may be
used in the form of a dust diluted
with talc or other powders. In solu-
tions or emulsions, it may be applied
to many purposes. It may also be
included in the aerosol bomb. Each
of these forms has its particular
values.

TOXICITY—The questions of tox-
icity of such preparations are most
effectively

answered by official

Courtesy Todd Bﬁlpyanu Corporation

DDT rids beaches of annoying insects

Courtesy Gelgy Company, Inc.

Neocid” barn spray, containing DDT,
may be used as a residual type spray
against flies and mosquitoes or as a

dip against cattle and goat lice
and sheep ticks. This insecticide is
supplied in a wettable powder
form that is stable in water suspension

statements from those best qualified
to know. Dr. H. O. Calvery of the
Food and Drug Administration and
Dr. Paul A. Neal of the National
Institute of Health have issued this
joint statement:

“The extensive animal experi-
mentation and investigative agricul-
tural uses indicate quite clearly, we
believe, that DDT is a deleterious
substance. On the other hand, the
use of DDT by the armed forces as
well as the above experimental work
on animals has shown that DDT in-
secticide can be used safely when
properly labeled and handled with
adequate precaution. DDT is not a
caustic poison, a primary irritant,
and probably not a sensitizing agent.
For example, it is not dangerous
like carbolic acid, thallium, strych-
nine, bichloride of mercury, aniline,
methyl bromide, cyanides, fluorides,
arsenic trioxide, caustic acids and
alkalies, and so on. This group of
chemicals are so dangerous that they

SCIENTIFIC AMERICAN +

Courtesy Colonel Dale Bumsté‘ad
Spreading a DDT mixture with a Todd fog applicator

must be handled with extreme care
and the labeling must be so dis-
tinguishing as to thoroughly warn
the handler and user. If substances
like DDT are classed with these and
the individual learns that he can
submit to considerable exposure
without eye irritation, skin irrita-
tion, or any subjective signs of
harm, he instinctively but uncon-
sciously begins to disregard such
warning labels and the hazard to
health is vastly increased. Therefore,
it"is our opinion that DDT does not
belong in the class of compounds
usually labeled “Poison” with the
skull and cross-bones. DDT does,
however, warrant the exercise of
caution in its handling and use and
as a result we as toxicologists feel
that such caution statements as are
recommended by the Insecticide
Division are appropriate.”

A previous statement by Dr. Cal-
very also has a direct bearing on
the subject:

“DDT, the much publicized in-
secticide, is a toxic substance. The
toxicity of DDT to humans is of a
sufficiently low order to permit the
use of DDT without danger to per-
sonnel if reasonable precautions are
taken. In spite of the extensive em-
ployment of this insecticide to date,
there has been no reported es-
tablished case of poisoning. This is,
in large part, the result of observ-
ing previously published precautions
and should not be interpreted as an
indication that any relaxation in
the observation of those precautions
is warranted. . .

“None of us has yet seen a case
of anyone poisoned by DDT, but our
laboratory tests show that poisoning
is possible. . .

“We receive many reports of
poisoning blamed on DDT. One told
of dizziness from spraying all day.
Most DDT spray solutions have been
based on kerosine and the reported
dizziness is a perfect textbook pic-
ture of kerosine poisoning. As true
with many reports, the public are
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just not aware of the toxicity symp-
toms of commonly used materials.
To date we have not seen a case of
anyone poisoned by DDT.”

BEST INFORMATION—In a letter
on the subject of DDT toxicity, Dr.
Neal quotes the following state-
ments summing up the best and
latest information available:

“Although DDT is deadly to many
insects, it is not harmful to man if
properly applied. DDT is definitely
less toxic than Paris green and
sodium fluoride —long in use as
common insecticides. But, as with
any ' insecticide, there are certain
precautions which must be taken
to avoid any possible harmful effects.

“In spite of its toxicity, no harmful
effects have been observed in ani-
mals exposed in rooms containing
many times the recommended in-
secticidal concentration of DDT in
sprays or dusts. But careless use and
exposure to abnormally high con-
centrations of DDT may cause toxic
effects. Therefore, it is essential to
follow carefully the directions for
its use as a household insecticide.

“It is very unlikely that food con-
taminated with DDT from ordinary
home use will cause toxic effects in
man, but such contamination should
be avoided by removing food from
the room or covering it during
spraying. :

“DDT in dust form is not absorbed
through the skin unless greases, oils,
or greasy skin lotions are already
present on the skin. Nevertheless,
DDT powders should not be al-
lowed to remain on the skin, and
excessive inhalation of the powder
should be avoided. Since the diluted
dust (if uncolored) may be mis-
taken for flour or other foodstuffs,
the material should be carefully
labeled and every precaution taken
to keep it away from children. Any
danger of food contamination should
be avoided.

“DDT in oil solution is readily
absorbed through the intestines and
is also absorbed directly through
the skin. Therefore, DDT-o0il solu-
tions should not be allowed to re-
main on the skin or saturate cloth-
ing. Wash the hands and exposed
skin with warm soapy water; and
if oil solutions or concentrates are
spilled on the clothes, change them
promptly. Avoid inhaling the mist
and contaminating food with the
spray. Never use it on the skin or
coat of animals. If the solvent is
inflammable don’t use it near a fire.

“It should be pointed out that
many of the solvents (kerosine and so
on) used in preparing DDT insecti-
cides in themselves may cause irri-
tation of the skin and other harm-
ful effects when handled carelessly.
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By observing proper precautions and
cleanliness, these can be avoided.

“If a good deal of spraying is to
be done it is advisable to wear
gloves, goggles, and a respirator to
avoid excessive contact and inhala-
tion of DDT and its solvents.”

NO ACTUAL POISONINGS — A
subsequent statement by the Indus-
trial Hygiene Division, U. S. Public
Health Service contains the follow-
ing:

“Before the Army’s release of the
insecticide for field use by its per-
sonnel, extensive tests of biologic
effects were made by this labora-
tory. No case of poisoning actually
due to DDT has occurred in the
United States, reports the Chjef of
the laboratory. In more than two
million persons exposed to DDT in
its use by the Army for control of

‘insect-borne diseases, no case of

poisoning is known to have occurred.

“Those cases of toxicity which have
occurred to the present time have
been found to be due to the sol-
vents used in the DDT mixture.
Many of these solvents, such as
kerosine, xylene, and others in
themselves may cause irritation of
the skin and other harmful systemic
effects when handled -carelessly.
Such effects may be avoided by ob-
serving proper precautions and strict
personal cleanliness. It is recom-
mended that the chlorinated hydro-
carbons, with the possible exception
of methylene chloride and trichlor-
ethylene, should not be used as
solvents for DDT.”

Obviously, when properly han-
dled, DDT is one of the safest of
the various dangerous substances
used by the American people and
there is nothing to fear if the mate-
rial and products containing it are
handled with proper respect. Clear-
ly, too, the great value of DDT fully
justifies proper precautions in its
use. One such precaution is to use
the products of trustworthy manu-
facturers and to avoid fly-by-night
products having no responsible
sponsor.

Yes, DDT is poisonous . . . but it
is extremely useful if you treat it
right.

® ® ®

DRYING OILS

Obtained by Electrolytic
Reduction of Glucose

SORBITOL, an alcohol containing six
hydroxyl groups and made by the
electrolytic reduction of glucose,
has been found to yield drying oils
of uniquely valuable properties
when combined with the fatty acids
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of linseed oil, replacing the glycerol
naturally present. Glycerol, the al-
cohol naturally present in fats and
oils, has three hydroxyl groups as
compared with four in pentaeryth-
ritol and six in sorbitol. Each of
these polyhydric alcohols imparts
valuable properties to drying oils
and apparently the greater the
number of hydroxyl groups, the
quicker drying is the product. Var-
nishes made with the sorbitol oils
are reported to dry to a hard finish.

YEAST VS. FAMINE

Special Product Is
High in Vitamin B

GROWTH of a special yeast high in
protein and the B vitamins is being
undertaken in the West Indies with
the expectation that the highly con-
centrated nutriment of the product
may be especially valuable in war-
torn Europe. The yeast product has
a protein content of 40 to 50 per-
cent and is expected to cost about
12 cents per pound, when produced
from sugar cane grown in Jamaica.
The average person’s daily require-
ment of protein and B vitamin is
reported to be met by about half
an ounce of the concentrated yeast.

PRESERVATIVE

May be Perfected
From Penicillin

PENICILLIN, heralded for its feats
in conquering infections, has been
suggested by United States Depart-
ment of Agriculture scientists as a
possible preservative of foodstuffs.
Tests have shown the drug’s effec-
tiveness against many types of mi-
crobes, but not all and while it
seems likely to have value, much
more research is necessary to show
how it should be used. Tests on
milk are promising but not conclu-
sive.

ARTIFICIAL FALL

Aids in Harvesting
Many Crops

CHEMICAL dusting of cotton plants
to cause their leaves to fall when
desired in order to allow mechanical
pickers to handle the crop has
proved successful and is now mov-
ing into other fields of usefulness.
Similar dusting defoliates tomato
plants and lets the sun reach the
fruit to ripen it as the season ad-
vances. Removal of the leaves from
vines is reported to simplify har-
vesting soy beans. Other applica-
tions of the new technique are ex-
pected to benefit those who can’t
wait for Nature to bring on Fall
in due course. Active principal of
the dust used is calcium cyanamide.
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METALS IN INDUSTRY

Boron Carbide: A Challenge

Industry Has Available a Material which Can Be Put to Many Produc-
tion Uses, When Means Are Found to Capitalize Fully on its Ad-
vantages and Overcome its Weaknesses. Already Boron Carbide is Be-

ing Used in Blast Nozzles, Gages, and Specialized Cutting Tools

By FRED P. PETERS

Editor-in-Chief, Materials & Methods

IF EVER an industrial material
could be said to be “noble” then
boron carbide is that material. The
word “noble” in the industrial argot
means “not susceptible to attack by
other materials,” as in the case of
gold, which is not readily attacked
by acids, and pure silver, which does
not oxidize at room temperatures.
And boron carbide is less suscepti-
able to attack than almost any other
material known to industry. Acids
will not etch it; only diamonds will
cut it (and then only very slowly);

alkalies do not bother it; water will
not rust it; heat at temperatures
ordinarily found in industrial fur-
naces will not melt it; intense cold
will not weaken it; and electrostatic
charges will not gather on it. It can-
not be swaged, forged, or extruded.

It has just one weakness. Solid
boron carbide is brittle. And the in-
dividual - grains that make up the

'solid form also are brittle. Boron

carbide shapes should not be hit
with hammers nor dropped on the
floor. Boron carbide grains cannot

Right: Micrometers and gages made
with boron carbide have advantages

Blast nozzles of boron carbide, be-
cause of the hardness of the mate-
rial, have extremely long life. In many
cases, where ordinary nozzles will last
only a matter of a half hour or so, a
switch to boron carbide nozzles results
in a life extension of some 3000 times
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be used as the abrasive in a grind-
ing wheel; their sharp points will
break off and leave the wheel glazed
and useless.

And this is the challenge of boron
carbide, a challenge which has been
too tough for most industrial de-
signers to accept during the ten
years or more that the material
has been on the market. Fabrication
always involves processes which are
either deforming or destructive:

processes which cut away, eat away,
melt away, or squeeze away some
parts of the material being fabri-
cated. Wear and other damage in
service are caused by exactly the
same processes. With the exceptions
of cutting by diamonds and break-
ing by rough handling, boron car-
bide defies all such processes. Let
industry learn how to fabricate
boron carbide and to so design prod-
ucts that their boron carbide parts
are protected against breakage, and
some of the most durable products
known to man can be made.

A few industrial designers and
production men have met this chal-
lenge, and with startling results.
The boron carbide parts often out-
wear the ones they displace hun-
dreds and even thousands of times
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boron carbide

the

In fact,
parts have been known to bring
whole new industrial developments
into being. Here are some examples.

over.

BLAST NOZZLES—Ordinary chilled
iron. blast nozzles for handling
abrasives are likely to last only 30
minutes in service, whereas those
made of boron carbide may have
3000 times that life.

With the boron carbide nozzles,
many a sand blaster has had to
change his whole conception of his
job. He had been used to having his
nozzle start with a small orifice
which delivered a small and control-
lable stream of sand with minimum
use of compressed air, but having
the nozzle rapidly wear larger at
the orifice with the sand becoming
less and less contiollable and the
air wastage greater and greater
until he had to discard the nozzle.
During this 30-minute period he
had to accommodate his blasting
technique to changes in the blast
stream. But with his boron carbide
nozzle the blast stream and the air
consumption remain constant, hour
after hour, day after day; eight
weeks of 40 hours a week steady
service will pass before he has to
change a nozzle. His work is done
more rapidly and is accordingly of
higher quality.

Thousands of abrasive blasting
operations are done by automatic
machines today. It would have been
impossible to develop some of the
best of these machines if the long
lived boron carbide nozzles had not
been available to keep them in con-
stant operation. The machines could
not have compensated for rapid
nozzle wear the way the operators

of manually directed blast nozzles *

do.
GAGE PARTS—Gages which are

used for inspecting extremely ac-
curate metal parts are subject to
many ailments. They can wear to
smaller dimensions or to false
shapes. The metal in them can creep
or warp out of shape. They can pick
up electrostatic charges which cause
bits of metal or of abrasive to cling
to them. They can be scratched by
work-hardened steel chips or by bits
of ‘abrasive. They can scratch the
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Left: Boron car-
bide inserts
in this
mortar and pestle
are held in
stainless steel.

Right: some

of the more

common shapes

into which
boron carbide can i

be formed
parts which are being inspected,
especially if bits of metal or of
abrasive cling to them.

One result of such troubles is
false gaging. Another is that metal
gages may have to be called in at
the end of every eight hours of use
so they can be checked for accuracy
and for damage.

Boron carbide gage parts lack
some of those ailments entirely, and
have others only in much lesser de-
grees than do the tool steels of
which gages ordinarily are made.

The boron carbide parts wear only
at a fraction of the rates of steel
ones. They will not warp or creep.
They will not pick up or hold elec-
trostatic charges, therefore chips or
grits are not likely to cling to them.
They will not scratch the work. They
cannot be scratched by any steel
chips nor abrasive particles.

One result of this superiority is
that boron carbide gages often are
called in for inspection only once for
every 40 hours of service or even
longer; they have been known to
reduce gage inspection costs by 99
percent. Another is much lower gage
life; in extreme cases, such as the
gaging of rough porcelains, boron
carbide gages have been known to
last 4200 times as long as the gages
they displaced. A third result is the
elimination of false gaging which can
be caused by gages wearing to false
sizes or false shapes. .

In spite of these boron carbide
advantages, the great majority of
gages are, and will continue to be,
made of steel, tungsten carbide, and
other materials. The boron carbide is
too costly when only a few thousand
pieces of a size are to be gaged,
and there is no point in risking the
penalties of boron carbide brittle-
ness on easy jobs. But where the
boron carbide is needed its ad-
vantages are likely to be overwhelm-
ing.

MORTAR AND PESTLE — When
mortar linings and pestle tips are
made of boron carbide they are not
affected chemically by the materials
being ground up and will not ac-
quire scratches which might hold
tiny particles of material and pre-
vent completely clean washing.
Therefore, the chemist never has
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his materials contaminated by
chemical reactions with the mortar
lining or the pestle tip, or by previ-
ously ground materials which stayed
in scratched places when he was
cleaning his equipment.

Moreover, the boron carbide parts
can be supplied with different sur-
face finishes, ranging from highly
polished to satin. Each of these fin-
ishes has a different coefficient of
friction and therefore a different
speed at which grinding can be
done.

CUTTING TOOLS—Boron carbide
is too brittle for use in ordinary met-
al-cutting tools. But it can be used
on glass-bearing plastics, on porce-
lains, and on other materials where
the abrasiveness of the material
being cut is a hard problem and the
shear resistance is not.

BLASTING MASKS—When glass,
wood, plastics, and other compara-
tively soft materials are to be sand
blasted to produce special patterns
and finishes on them, the areas
which -are not to be blasted often
have to be masked to keep the fly-
ing abrasive particles from striking
and marring them. Most masking
materials are rapidly worn away and
have to be replaced at frequent in-
tervals. If the masks are of intricate
or closely controlled shapes this re-
placement may be costly.

Boron carbide masks are not af-
fected by the blasts in most cases,
and when they are affected the wear
is so slow as to be negligible. Their
use is permitting much fancy pattern
blasting which would otherwise
never be attempted.

EXTRUSION DIES—Many abrasive
materials are extruded to shape.
Since extrusion involves heavy
pressure to squeeze the materials to
shape, the wear on the die can be
rapid. Leads for pencils have this
problem, and so ‘do abrasive rods,
coatings extruded on welding rods
or on cables, and many others. The
superior resistance to abrasion of
boron carbide permits great savings
in these dies. And not the least of the
savings is in the fact that as a die
wears larger it extrudes more mate-
rial per lineal foot of extruded prod-
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uct with consequent wasteage of the
material. '
‘Other ‘industrial parts that -are

§iibject to extreme wear éxist by the

tHousands. The ‘problem ‘is to fabri-
cate the boron ‘carbide to'the neces-
sary shapes and sizes. ,

First attack on this problem is be-
ing made by the Norton Company
whose Norbide is the best known
commercial boron carbide. The at-

Diamond dust as a lapping agent has
been replaced, in many applications,
by boron carbide in the powder state

tack begins with the first steps in
boron carbide production.

Norbide is made from the finest
boric acid crystals combined with
ash-free petroleum coke. The mix-
ture is heated to a temperature very
near to 5000 degrees, Fahrenheit, in
an electric furnace. This results in
cinder-like chunks of boron -car-
bide. These pieces are ground to a

@®

BERYLLIUM STEEL

Retains Spring Properties
Up to Red Heat

A RECENTLY developed alloy of pos-
sibly interesting but still undeter-
mined future is beryllium steel, ac-
tually a “stainless steel” containing
12 percent chromium, upwards of 8
percent nickel, and 1 percent
beryllium. The alloy has high-tem-
perature oxidation resistance but an
outstanding additional advantage is
the fact that the beryllium steel
can be age-hardened at around 1350
degrees, Fahrenheit, and that the
consequent good spring properties
of the material are retained at op-
erating temperatures up to a red
heat.

HEATING ELEMENTS

Improved by Addition of
Small Amounts of Thorium

GERMAN workers in the field of elec-
trical resistance alloys of the 80 per-
cent nickel, 20 percent chromium
type (used for heating elements in
honfie appliances and industrial elec-
trical furnaces) recently reported

10

fine powder, and the powder in turn
is heated to over 4000 degrees, Fah-
renheit, and pressed into solid
shapes. No binder is needed.

Experiments in pressing the pow-
der into larger and larger rods,
tubes, and other shapes are continu-
ally in progress. Many special shapes
are made so the final diamond cut-
ting operations will be held to a
minimum. _

Sometimes the pressed shapes can
be used without further finishing, as
is the case with some abrasive blast
nozzles.

When finishing is needed for ac-
curacy or because the shape cannot
be produced by pressing a powder at
such temperatures, the fabricator
can learn how to do the work him-
self or he can turn to houses like the
New .England Carbide Tool Com-
pany which have made a specialty
of this art. Full instructions for pro-
cedure are available, and the sales
engineering behind this product is
high quality, but nevertheless it
sometimes is best to turn to a house
which already has acquired the
know-how.

Learning how_to use boron car-
bide, and especially how to fabricate
it, is difficult. But any engineer who
masters that art can proceed in the
knowledge that he is using the hard-
est material ever made by man and
one of the noblest materials known
to industry.

®

that the addition of thorium to such
alloys improves their life at 2000
degrees, Fahrenheit, by 500 to 600
percent.

Thus at 1920 degrees, Fahrenheit,
a wire with 0.02 percent thorium had
a 75-hour life; with 0.1 percent
thorium, 140 hours; with 1 percent,
325 hours; and with 2 percent, 400
hours. The increase in life seems to
continue with additional thorium
beyond 2 percent, but the alloys then
become very difficult to work.

HIGH-TEMPERATURE STEELS

Out-Do Best Pre-War
Materials Many Times Over

AMONG the most significant war-
time developments from the point of
view of planners of peace-time
engineering products are the new
high-temperature steels and alloys
developed for gas turbines, super-
chargers, and so on.

Falling into the class of high-al-
loy stainless steels with special ad-
ditions such as molybdenum, these
modern alloys can operate success-
fully at 1500 degrees, Fahrenheit,
and 15,000 pounds per square inch
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stress or pressure. Best pre-war
materials lasted only' 100 hours;
steady improvements in the last five
years have resulted in alloys that
now operate successfully for 9000
hours under the same conditions.

Developed primarily for gas tur-
bines, which are expected to find
use in the future in aircraft, electric
power plants, locomotives, ships, and
perhaps even autos, the alloys may
also find service in steam turbines,
where the higher temperatures and
pressures they permit will provide
increased efficiency.

WIND-TUNNEL STEELS

Point Way for Other Applications
At Low Temperatures

Tm: NEw and unique sub-zero,
high-altitude wind tunnel at the
engine research laboratory of the
National Advisory Committee for
Aeronautics, Cleveland, Ohio, re-
quires for its walls a material that
is highly resistant to impact and to
the -embrittling effects of low tem-
peratures, as well as easy worka-
bility and reasonably low cost.

The material finally selected was
one of the “low-alloy” steels (ac-
tually Youngstown’s “Yoloy,” a low-
carbon nickel-copper alloy steel)
that are also finding increased use
for their weight-saving advantages
in transportation and construction
equipment. This newest application
in low-temperature work (the tem-
perature of the 500 miles per hour
wind in the tunnel is 48 degrees be-
low zero, Fahrenheit) suggests
many possible uses for such low-
alloy steels in aircraft themselves
and in air-conditioning and refrig-
eration equipment—especially if
the latter are to be portable or used
in transportation equipment.

POT CLEANERS

Will Use Extruded
Monel Metal Ribbons

Po'r CLEANERS made of meshed
metal strip, a war-time civilian
casualty, will be made of more dur-
able and corrosion-resistant metals

_when converted production really

gets rolling.

Dairy-industry needs led to the
study of Monel metal (nickel-copper
alloy) for pot cleaners, but difficul-
ties in extruding the alloy in ribbon
form and then weaving it delayed
the application. With the recent so-
lution of these manufacturing prob-
lems, pot ‘cleaners made of  this
bright, non-rusting, long-lasting
material are a reality, and not only
Mrs. America but also.whole indus-
tries (such as chemical-processing
and food-manufacturing) will be
putting them to effective use.
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ELECTRONICS

Conducted by KEITH HENNEY

Television In The Dark

‘ ouPLED with other recent tech-
nical improvements, a new
television camera tube recently an-

nounced by Radio Corporation of

America is expected to provide
television pictures that will com-
pletely satisfy the public and thus
allow the carefully nursed industry
to find a firm footing.

Called the image orthicon, the
new tube picks up scenes by candle-
and match-light, and can even pro-
duce an image from a blacked-out
room in which invisible infra-red
rays are being radiated. In an RCA-
NBC demonstration of the new tube,
all lights were turned out in the
studio where the audience was as-
sembled. Unseen infra-red lamps

were turned .on, but it was still so

dark that members of the audience
could not see one another. Tele-
vision receivers in the studio were
operated and their screens showed
bright images of a dancer and other
persons who were in the same room,
yet were otherwise invisible to the
audience. This was made possible
by the high sensitivity of the pickup
tube to infra-red rays.

HOW IT WORKS—The new tube
contains an electron image surface,
a scanning section smaller and
simpler than those built before the
war, and an electron multiplier sec-
tion. This latter element amplifies
the relatively weak video signals be-

Image Orthicon Tube Has Tremendously Increased Sensitivity, Espe-

cially in the Infra-Red. It Points to Perfected Television and to Mili-
tary Applications in Television-Controlled Pilotless Planes

By VIN ZELUFF

Associate Editor,

fore transmission and is based up-
on principles that led to the design
of the multiplier phototube. The
high sensitivity of that tube depends
on secondary electron emission, in
which electrons are directed toward
a target called a dynode. When an
electron hits the dynode, two or
more electrons are emitted for each
electron striking it. These, in turn,
can be directed to another dynode
and so on through a series to pro-
vide still further multiplier action.
An optical lens system is used to
pick up light from the scene to be
transmitted and focus this light on
a photosensitive surface in the
camera tube. Electrons are emitted
from each illuminated area of the
surface in proportion to the intens-
ity of the light striking the area.
A grid placed behind the photo-
sensitive surface forces streams of
electrons to flow from the back of
the photosensitive element to a
scanning target. The resulting bom-
bardment causes secondary elec-
trons to be thrown off the target and

Official United States Navy photograph of a “Glomb"“—a television-controlled glider-
bomber that can “see” its target ahead and be guided to it from some remote point
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RCA’s new supersensitive television
camera should solve many of the il-

lumination difficulties of the art
leaves on it a pattern of .varying
positive charges which corresponds
to the image of the scene being
televised.

A beam of electrons from a con-
ventional electron gun in the base
of the tube scans the target. Elec-
trons in the beam slow down and
stop just short of the scanning tar-
get and return to the base of the
tube, except when they approach a
section of the target that has a posi-
tive charge. Then enough electrons
are deposited on the back of the
target to neutralize the charge, after
which the beam again fails to reach
the target.

The returning beam thus has a
varying loss of electrons left behind
on the target, and the beam current
corresponds with the picture infor-
mation on the photosensitive surface.
The beam is amplified in a cascade
electron multiplier that consists of a
series of dynodes near the base of
the tube. On weak signals when the -
‘camera tube is illuminated by only
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01 candle per square foot, the mul-
tiplier has an amplification of about
100. At a 10-candle level, this value
drops to about 10; this feature pro-
vides an action similar to automatic
volume control in home radio re-
ceivers. This is an advantage in tele-
vision since it prevents strong light-
ing in the scene from blotting out
weakly-lit portions.

Television cameras fitted with the
new tube are expected to be ready
for delivery to television broad-
casters in about six months. The

IMAGE SECTION

high sensitivity, it provides greater
depth of field and inclusion of back-
ground that might otherwise be
blurred. It may be used in conjunc-
tion with a telephoto lens for long
shots.

PILOTLESS PLANE “EYES” — The
image orthicon tube has been a mili-
tary secret until now. Some of the
uses to which it can be applied will
probably remain secret for some
time, but one application of tele-
vision techniques that the Navy has

SCANNING SECTION

]

]
1
i
)
§
RELEASED ELECTRONS-——-
t
i

PHOTO-ELECTRONS—

!

L

GAMERA
LENS 1y

l MULTIPLIER SECTI%V

P e )

RETURN BEAM

SCANNING BEAM-

BN

9 T

L TARGET

SENSITIVE —
PHOTOELECTRIG
SURFACE

1
|
|
|

—
fLectronmruer  LoouTeut
N SIGNAL

|
i
|
|

Simplified drawing of the image orthicon tube. See description in text

high sensitivity of the new tube sim-
plifies the lighting problems of pro-
ducing television programs and
makes it possible to obtain clearer
television images under changing
light conditions than is possible using
the older camera tubes.

The image orthicon is 15 inches
long and three inches in diameter
at its widest section. In addition to
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disclosed is that of acting as the
“eyes” of a pilotless torpedo plane.
_ As early as 1940, successful dem-
onstrations of pilotless aircraft had
been made with a torpedo plane
which was radio-controlled and tele-
vision-directed from a control plane
10 miles distant. The “ghost” plane’s
torpedo was successfully launched
squarely into a maneuvering de-
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stroyer. Similarly, a dive bomber
was made to plunge through the
center of a moving target. From
these experiments several types of
pilotless assault ships were devel-
oped, a number of which were used
against the Japanese base at Rabaul.

For such use, the television cam-
era “sees” ahead of the guided mis-
sile and transmits the scene back to
the control plane. If the missile is
properly aimed, the desired target
appears on the screen of the tele-
vision receiver in the control plane.
If the target is not visible or not
accurately centered, the flying path
of the pilotless plane is corrected
by radio signals from the control
plane or base.

According to the Navy, future
wars will be fought in the air by
pilotless planes that will “home” by
electronics on their targets. Defense
against these will consist of anti-air-
craft missiles that will have an elec-
tronic brain to guide them with pre-
cision. That such missiles are entire-
ly practical is proved by the results
obtained by use of the electronic
proximity fuze in anti-aircraft shells
that detonates the shell only when
it is in the vicinity of the target.
To develop future weapons, the
United States Navy’s new Office of
Research and Inventions has initi-
ated the enlargement of the airborne
electronic facility at the Naval Re-
search Laboratory. About 25 per-
cent of the efforts of the laboratory
and its personnel will be directed
toward airborne electronic develop-
ments required by the Navy.

®

100,000,000 Electron Volts

New Super X-Ray Generator Makes Possible Transmutation of Elements
and Opens New Fields for Extended Research in Nuclear Physics

By JOHN MARKUS

Associate Editor,

Wrm A ROAR approximating
the blast of the Queen Mary’s
fog horn, the hundred-million-volt
betatron or electron accelerator con-
structed at the General Electric Re-
search Laboratory emerged recently
from behind two years of war-time
censorship to show what it had been
doing. Among other feats, the new
electronic machine can actually cre-
ate matter from energy, duplicating
thé process of creation of the uni-
verse from -atomic particles.

12

Electronics

When the operating switch is
closed, the 130-ton electromagnet of
the unit vibrates with ground-shak-
ing intensity, but. the sound effects
are incidental to the action of the
magnetic field in making electrons
whirl through the inside of a dough-
nut-shaped glass tube at a speed ap-
proaching that of light. At the criti-
cal moment, the electrons are de-
flected against a target, generating
super X-rays of 100,000,000 electron
volts that, in turn, can be changed
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into newly-born negative and posi-
tive electrons—particles of matter
created from energy and nothing
else.

The new betatron produces X-
rays far stronger than could ever
be produced before, capable of mak-
ing sharp, high-speed radiographs
through 12 inches of steel. It is the
first man-made machine that can
duplicate the effects of cosmic rays.
The tremendously powerful beams
can even destroy the uranium atom
(the active substance in atomic
bombs), and can change one element
to another by transmutation in a
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The huge electromagnet of the electron accelerator

successful though not economical
realization of the dreams of alchem-
ists.

The betatron is located in a special
building with concrete walls three
feet thick as a protection from the
dangerous rays. The principal part
is the huge electromagnet, made of
laminated silicon steel arranged as a
block 9 feet high, 6 feet wide, and
15 feet long. In a rectangular open-
ing passing through the magnet
from front to back are the pole
faces, 76 inches in diameter, sur-
rounded by large coils of insulated
1-inch copper conductor. These coils
are energized from a bank of 24,000
volt capacitors in an upstairs room
and the resultant intense magnetic
field is concentrated in the 74-inch
diameter doughnut-shaped glass
vacuum tube positioned between the
pole faces.

Projecting into the doughnut at
one point is an electron gun, similar
to that in a television cathode-ray
tube. This gun shoots out a beam
“of electrons with an initial speed of
several thousand electron volts. The
magnetic field bends the beam into
a fixed circular orbit that clears the
side walls of the doughnut and
boosts their speed and energy at a
rate of 400 electron volts for each
trip around the tube.

When the machine is operating at
full power, the electrons make 250,-
000 revolutions and reach a speed
of 100,000 electron volts in 1/240th
second, after which a pulse of cur-
rent passes through two smaller
auxiliary coils on the pole faces.
This causes the electrons to spiral
away from their orbit and to hit a
tungsten target which they previ-
ously missed, generating X-rays that
emerge from the doughnut in a pen-
cil-like beam only two degrees in
diameter.

Einstein showed theoretically in
his relativity theory that matter and
energy are equivalent and that one
may be changed to the other. With
the betatron, this equivalence can
be demonstrated and proved in both
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directions. In the atomic bomb only
the conversion from matter to energy
is utilized. The reverse change has
been observed in studies of cosmic
rays and rays from radioactive ele-

ments. A small amount of matter*

corresponds to an enormous amount
of energy, however, so only minute
quantities of matter can be produced
even with the expenditure of huge
quantities of energy.

MATTER CREATED—The reverse
process in the betatron, called “pair
formation,” occurs when high-in-
tensity X-rays pass close to the
nucleus of an atom. By some process
not yet understood the X-rays then
cease to exist and there is created
instead a new electron and a posi-
tron (an electron with a positive
charge). The positron quickly gets
together with some other electron,
so they both change to radiation.
The new electron is still there, how-
ever, and, since it has mass, it is a
unit of matter.

An ordinary silver half dollar gives
off rays like those of radium after a
few minutes exposure to the intense
X-ray stream produced in the beta-
tron, demonstrating dramatically
that transmutation of elements is
possible, even though expensive and
impracticable. A Geiger counter is
used to show the effect. The counter
normally clicks about 30 times a
minute, due to cosmic radiation, and
the coin before irradiation had no
effect. When the half dollar is in-
serted in the .counter after being
bombarded with super X-rays, the
clicks step up to about 10,000 per
minute. After a few mihutes, how-
ever, this slows down and finally
ceases, as a result of the decay of
the radio-activity.

What happens is that rays from
the betatron knock a neutron from
the nucleus of a silver atom. This
changes it from ordindry silver, with
mass of 109 units, to an unstable
silver isotope weighing only 108
units. The isotope gives off an elec-
tron, which increases its positive
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Doughnut-shaped glass vacuum tube of the betatron

electrical charge by one unit and
transmutes it to cadmium, since it is

the electrical charge of the nucleus

that determines what element it is.

The electrons given off during
this transmutation are responsible
for the increased response of the
Geiger counter. Simultaneously,
another isotope of normal silver, of
mass 107, changes to silver 106 and
thence to palladium, and some of the
copper in coin silver changes from
its normal mass of 63 to 62, then to
nickel. Since all of these activities
die off rapidly, the coin is no longer
dangerously radio-active after an
hour or so. Although these changes
involve huge numbers of atoms, they
are exceedingly small in proportion
to all the atoms in the coin, and no
chemical test could detect the cad-
mium, nickel, or palladium produced.

Control of the betatron is entire-
ly from a neighboring room because
it is dangerous for anyone to be near
when the machine is operating. An
elaborate series of switches and dials
enable the operators to tell what is
happening.

The big machine was placed in op-
eration in the summer of 1943 but
Government secrecy orders on all
work related in any way to the field
of nuclear physics, designed to pro-
tect the atomic bomb project, pre-
vented its details being revealed
earlier.

® ® ®

BIRD TRACES

Have Been Observed
On Radar Tubes

ONE possible use for radar equip-
ment is the study of the flight char-
acteristics of different species of
birds. Albatrosses and other large
birds have been found to cause spots
or traces on the screens of the ca-
thode-ray tubes used as indicators
of radar units, according to a report
of an ornithologist now in the Navy.
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Standards For Versatility

Industrial Standards Can and Will Give the Whole World a Better
Standard of Living. But Complete International Co-Operation Must be
Gained Before Such Standardization Can be Fully Realized. Industry
Faces Many and Diversified Problems in the Process

By EDWIN LAIRD CADY

A PHYSICIAN-SCIENTIST in New
York, experimenting with the
relief of pain, ran head on into an
international standard. He was
working with a diathermy machine,
and in the process was broadcasting
radio waves that by some freak of
the upper atmosphere were jamming
short-wave broadcasts in England
and California simultaneously, al-
though having little effect anywhere
else.

He had his machine readjusted, of
course, the minute he found out
what he was doing. The authorities
told him what steps to take, and
they in turn based their instruc-
tions on international radio stand-
" ards.

Problems like this caused scien-
tists from all over the world to meet
in New York a few weeks ago and
do the spade-work for a brand new
international standards body. They
called themselves the “United Na-
tions Standards Coé6rdinating Com-
mittee” and they came from Aus-
tralia, Belgium, Brazil, Canada,
China, Denmark, France, Great

P2 i

Comparirig two kilogra‘m weights. The high precision balance

"is accurate within. one part in one
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Britain, Mexico, Netherlands, New
Zealand, South Africa, and the
United States.

Other nations will co-operate.
There will be a formal organization
meeting in London early in the
spring, and then or soon thereafter
the whole world will have to join
in. There are too many problems
which recognize no national boun-
daries, too many situations that will
not wait, for any important nation to
fail to recognize the importance of
standards work.

Radio is just one example. With-
out agreed-upon international stand-
ards, radio broadcasting stations in
any nation could be made so power-
ful that those in other lands all over
the world would be jammed off the
air. A little retaliation, and broad-
casting would be at an end every-
where.

RADIO HEADACHES—The question
is: Where are standards which have
the force or the effect of law to be-
gin and stop? The humble vacuum
cleaner is an example of the prob-

hundred million are used as

SCIENTIFIC AMERICAN

Standard gages, accurate within one millionth of an inch,
masters to check shop’s production gages

lems which cause the standards

.makers to scratch their perplexed

heads. There is many a radar device
which could enormously increase
the safety of aircraft if it were not
for the fact that an old and worn
vacuum cleaner running in some
housewife’s parlor could broadcast
on a wavelength that would throw
the plane completely off the beam.
Passing a law to control the new
cleaners and other small motors as
they leave the manufacturers pro-
duction line would be easy enough,
but passing one to control the old
ones would be political suicide for
many a senator, especially if the
ladies did not like his radio voice
anyhow! And to be much good the
law would have to be international;
it at least would have to get over the
borders into Canada and Mexico.
Enough large cities are close enough
to the borders of those two nations
for their vacuum cleaners to mis-
direct our aircraft and for ours to
draw theirs’ off their intended
routes. ’

Added to this problem are wide
differences in national ideas about
what standards should be enacted
into laws. In the United States we
try to trust the force of public opin-
ion as much as possible, to enact
standards into laws only as a last
result. In England and plenty of
other nations the standards are
matters of legislation and become
laws. But, it is whispered, England

—
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Although a few non-standard parts give this machine tool some special motions, hun-
dreds of standard parts make up bulk of the machine and allow great versatility of use

allows her manufacturers the lati-
tude of ‘“shop customs” and her ac-
tual observance of standards is less
than ours. And, it is retorted, our
standards for the most part are only
minimum ones, and we exceed them
so continually that they are likely
to be obsolete before they are
passed. The arguments go on from
there.

Two things make Americans the
standards leaders of the world. The
first is that standards increase ver-
satility .of = product design rather
than - inhibit it. The second is that
standards work has to be done slow-
ly and open mindedly, with all
attention concentrated on team
work.

Americans did not invent the idea
of standards. Not by the stones of
King Solomon’s temple, the short
swords of the Roman soldiers, and
the bluff British threads of Whit-
worth. But we have gone further
with their use than anyone else.
And we have learned that stand-
ards are to product design what
fundamentals are to football or
finger exercises are to a pianist. Get
the fundamentals fully under control
and the original ideas work perfect-
ly. Ignore the fundamentals and
everything costs too much.

Standardized parts in automobiles
get the basic costs of the cars down
so low that the designers have
plenty of spread between those costs
and the selling prices, and with that
spread they can develop plenty of
new ideas. A machine tool has a
new and better control motion.
Everybody stidies that motion,
Knowing that the rest of the ‘ma-
chine is made of standard parts and
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of materials tested by standard
methods and that the new idea is
supported by parts which are sure
to function.

ONLY 800 STANDARDS—It is the
standards, then, that make versa-
tility possible ‘at a price which the
market can afford to pay. But, we
have also learned, those standards
have to be developed slowly. Some-
times, it seems, with exasperating
slowness; our 33 years -of really
organized standards work under the
American Standards Association
have given us only a few more than
800 standards, including the war-
time emergency ones.

The making of an American
Standard is a tedious business. Its
formal study may take anywhere
from one to six years, and if any-
one wishes to look back far enough
into the formal development he may

BT

Circles on the
ground are
safety standards.
No one may
go within these
circles when
X-ray (on wing)
is being
used for structural
inspection
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find that that part took 16 or even
60 years to emerge into standard
form.

First of all, something new has to
be developed and be good enough
so a great many begin making and
using it. The taper method of hold-
ing drills and other tools would be
a good example. With time the best
taper angles begin to work their
way to the top of the welter of con-
flicting ideas on the subject, and
large numbers of manufacturers be-
gin using ones which are very near-
ly alike. This is the informal stage
of standards development.

After a while the manufacturers
feel a need to agree among‘them-
selves so that anybody’s shank will
fit into anybody else’s socket, thus
saving everybody the cost ‘of con-
tinually making shanks or sockets
of special taper angles. Some of the
larger makers get together with
large wusers, perhaps under the
auspices of an engineering society
such as the American Society of
Mechanical Engineers. The Ameri-
can Standards Association (ASA)
is not a formal party to this, al-
though it may supply advice and
trained secretarial help. And thus
the formal part of building a stand-
ard begins.

The meeting appoints a committee
and the committee works out ‘a sat-
isfactory tentative standard. This is
submitted to the ASA and the real
formal part of standardization is
under way.

The ASA does nothing but co-
ordinate. But there is plenty of that
to be done. The National Bureau
of Standards may have highly scien-
tific ideas on the subject. Labor un-
ions have a voice in standard after
standard; their members may have
their jobs and skills affected. The
National Safety Council is called in;
the new standard must promote
safety. The air forces, the navy, and
the army are important; the stand-




ard must be workable for devices
in the air, afloat, and ashore. Large
users are asked to vote; they may
have big and costly inventories of
tools or parts that will be affected
by a new standard.

The standard has to be complete.
A recent experience with wooden
poles is an example of what can
happen to an incomplete standard.

Courtesy New Departure Division,
General Motors Corporation

Ball bearing sizes are
by international

controlled
standardization

This one was laid down for the mini-
mum sizes for specific strengths of
poles made of the woods commonly
used for this purpose. Poles of the
same sizes but inferior strength
woods began coming onto the mar-
ket. The standard had to be re-
vised to cover wide varieties of
wood so the user could buy his poles
by standard strength figures and not
by size alone. This added greatly to
the versatility of forest products;
timber men could sell poles of woods
that buyers had not previously used
and could prove their values by cit-
ing the standards. But it all took
time.

NEW IDEAS—Out of the chaos of
conflicting opinions new - ideas
emerge. These are discussed with
one interested party after another.
The standard begins to take formal
shape, often on wider and much
more complete lines. The final vote
is taken, and a new American
Standard emerges. It often covers
hundreds of items and their details
may occupy more printed pages
than the average shop manual. But,
few items or many, it always car-
ries the authority of agreement
among highly influential parties and
it always is worth following.

Some matters are progressing too
rapidly for this procedure to keep
up. Cylindrical fits of parts used in
the automobile and aircrafts indus-
tries is one of them. For some 30
years these industries have been try-
ing to work out standards which
could be used and understood alike
by all assembly lines, parts makers,
repair men, and designers. But every
time a new rod or sleeve comes
along with new differences in
thermal expansions, abilities to
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lubricate, and likelihoods of wear,
the cylindrical fits usages of some
manufacturer or  manufacturers
change. Everybody sees the need
for a new standard on cylindrical
fits, but so many are unsure about
just what to do that nobody is ac-
complishing anything.

In other cases standards studies
are being forced by desperate situa-
tions. Men who work around highly
radio-active devices may be steril-
ized if proper safety standards pre-
cautions are not worked out, or the
men themselves may be able to pro-
create but their sons be born sterile.
The wide spread use of the X-ray
in industry, the rapid increase in the
use of devices exuding noxious
fumes, are other examples of situa-
tions requiring heroic measures.

Consumers’ standards are being
built around the “one hoss shay”
idea. Rubber soled sneakers not only
will be true to their size numbers,
but the standard types will be so
designed that the soles will wear
out almost exactly as fast as the up-
pers instead of one part wearing
out while the other still is good.

‘FROM ALL NATIONS—AI of this

work is going to be taken abroad
now, tested, and widened by the
ideas of men from all the other na-
tions, and brought back to give the
whole world a better standard of
living. Nobody knows how much
world-wide cobrdination . can be
done by just talking things . over.
But standards do not depend upon
talk. Standards are like great ground
swells of industrial and public opin-
ion which break up old customs and
allow the building of better ones.
World-wide industry has learned
that without standards there is little
versatility and without versatility
there is little industry.

® ® @®

PLATING TANKS

Can Now be Protected
With Colored Coatings

ONE TROUBLE which ‘electroplaters
have always experienced is the dark
colors of most of the coatings with
which the exteriors and interiors of
their tanks have been protected.
Such coatings must resist temper-
atures up to 160 degrees, Fahrenheit,
in the presence of strong caustics
and of such acids as hydrochloric,
sulfuric, phosphorie, and chromic.
Finding coatings which will stand
up for reasonable lengths of time
has been problem enough without
also worrying about their colors.
Now, coatings can be had in var-
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ious bright colors and with highly
superior resistances to the chemi-
cals. The colors will dress up the
plating room, make adequate light-
ing easier to achieve, permit the
readier use of color codes to identify
tanks and their purposes and dan-
gers, afford color contrasts with
various kinds of platings and solu-
tions so the operators can more
readily judge the qualities of the
work they are turning out. The new
coatings do not stain under the
action of the plating chemicals, they
can be scrubbed clean with clear
water, and their color advantages
are easy to maintain.’

LIFT TRUCKS

Serve Admirably as
Special Tools

A FEW pieces of structural steel,
a few hours of welding, and many a
lift truck can be made into a time-
saving, special-purpose tool.

Modified and amplified lift trucks
are handling cable reels, dies for
setting up presses, heavy forgings
for mounting in lathes, rolls of paper
for printing presses, barrels of oil
for filling the sumps of large ma-
chines, tanks of chemicals for load-
ing process vats, lengths of pipe or
shafting for installation, precast
concrete shapes for placing, and so
on.

In most cases, the special equip-
ment is permanently attached to the
lift truck. But there are a surprising
number of occasions on which the
special device is “false work,” to be
used only once and then dismantled.
The false work may be of lumber;
it is extremely handy when install-

A special purpose lift truck applied
to handling large reels of cables

ing power transmission shafting and
other cumbersome equipment over-
head.

The practice of using partly worn
lift trucks as special purpose tools
will increase as more and more of
them are retired from their present
duties.
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AVIATION

Motorless Flight

Towed Gliders, Proved in Military Uses, Are Now the Subject of In-
tensive Study for Future: Commercial Uses. Special Jet Motors can
Help to Get Them off the Ground. But the Greatest Competitor of the
Cargo Glider is the Developing Type of Cargo Plane Itself

Daniel Guggenheim School of Aeronautics, New York

‘ vers did very well during
the war and served the Allies
in a new method of warfare but will
gliders and gliding have any impor-
tance or significance in peace? The
Motorless Flight Conference, recent-
ly held at the Polytechnic Institute
of Brooklyn under the auspices of
the Soaring Society of America,
gave answers to this question, indi-
cated the remarkable range of ac-
tivities in which the glider is con-
cerned, and also brought to light
some interesting devices and ideas.
Thus, when Howard Burr, of
Schweizer Aircraft, discussed the
use of a shoulder harness for glider
pilots and passengers, he dealt with
a topic which concerns safety in all
aviation, powered as well as motor-
less. However well designed aircraft
may become and however skilful
pilots may be, there will always be
crashes and head-on landings. In
the case of a crash landing, the five
major sources of injury are due to
structural collapse, the location of
the instrument panel in front of the
pilot, the back of the front seat in a
two seater tandem airplane, belt
failures, and striking the control
wheel.

When the airplane .crashes on
landing, a high value of forward ac-
celeration is created. Even though
the body is held in the seat by the
lap safety belt, the upper part of the
body and the head may be thrown
forward and serious injuries or
death be the result. The dangers at-
tendant on crash landings when the
lap belt is used have been con-
firmed by many studies.

On the other hand, when the
shoulder harness has been employed,
in experiments where the pilot was
éxposed to a forward acceleration
of 8 G (which simply means eight
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times the ordinary force of gravity
acting in a forward direction on the
body and spells 1600 pounds for a
two hundred pound man) no injury
and hardly any discomfort followed.
Shoulder harness has frequently
been used in England and Germany.
There are disadvantages in the
shoulder harness: more webbing
and more hardware are required,
and the shoulder harness is harder
to fasten. But it should most cer-
tainly pass from the experimental
stage to serve in gliders and in air-
planes which are at all likely to be
subjected to dangerous crash condi-
tions. It is also probable that the
use of shoulder harness in sailplanes
will be the spear-head of more ex-
tensive use.

TOW LINES—A paper presented by
Captain R. S. Barnaby, of the Phila-
delphia Navy Yard, on “Gliding’s
Contribution to the War and Vice
Versa,” dealt particularly with nylon
tow lines connecting towed gliders
and “tug” planes. This amazing ma-
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A towed glider leaves the ground; elastic tow line absorbs the initial shock
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terial is light and strong, has a sur-
prising amount of stretch, and, be-
cause of its slow return or hysteresis,
has the ability to absorb shock
without causing surge. No wonder
nylon has had to leave stockings to
take up war duty! A good tow line
is essential in straight flying. But the
best of tow lines will not take care
of blind flying, or flying at night
when the glider pilot cannot see the
towing airplane. Nor is the tow line
primarily designed to correct for
gusts nor to transmit signals for
banking or turning. Hence there
have been perfected automatic pilots
which keep the glider in a constant
position with reference to the tug.
The actual character of the device
has not been revealed as yet, but
readers can use their imagination
constructively.

Some of Captain Barnaby's
philosophy regarding “trailplanes” is
as follows:

“It is easy now to cite how towed
aircraft was a natural and logical
development—how man had learned
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early in his civilization that he could
drag more than he could carry, to
cite the horse drawing a wagon ver-
sus the pack-horse, the tug-boat
with its tow, the auto-trailer, and,
of course, the most startling example
of all—the modern freight train . . .
but the more I tried to draw analo-
gies, the more confused I became.
Afloat, tows are common for short
hauls, but for long hauls the large
single-unit ship is more common. On
the road the auto-trailer is used
principally for long hauls, the single
unit truck for short hauls. The rail-
road uses the train whether the haul
be long or short.” Obviously, analo-
gies are difficult to draw when con-
sidering aerial flight.

It will certainly be agreed that the
glider exponents have much on
which to base their hopes for a
bright glider future, but the most
important question discussed at the
Conference concerned what the
cargo glider can do in commercial
operation?”

CARGO GLIDERS—To begin with,
the cargo glider can help establish
air transportation in China and in
other regions where railways are al-
most non-existent and. where the
whole industrial future of the coun-
try is tied up with air operations.
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and Brothers from Pendray’s ‘“The
Coming Age of Rocket Power’”’
The athodyd, a simple reaction type

motor that may aid glider launching

FUEL JETS

Major A. E. Blomquist, of Eastern
Airlines, reported that all China’s
essential services could be operated
with a hundred large transports;
that trunk line airports, within reach
of cities and rivers, are available; and
that the glider train' would bring
the benefits of air travel and cargo
to hundreds of Chinese communi-
ties that are now without airports.

Major Blomquist is hopeful of the
future of glider trains in China, if
these trains are coupled with pick-
up and delivery gear. Here is his
splendid definition of the proposed
service: The gliders would be de-
signed with flight characteristics that
would permit their landing in very
small fields and in rough terrain. A
plane like the Douglas DC-3 would
be perfectly suitable for the tug; the
DC-3 has been thoroughly tested in
tow service. The gear for picking up
gliders up to 16,000 pounds in weight
has been developed and tested. The
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After pick up, the
glider gains
altitude quickly. Note
clean aerodynamic
design of
this glider

pick-up gear for snatching 8000-
pound gliders has been in the field
for some time and its potentialities
have been fully realized. The same
gear can be used for dead-weight
pick-up.

Automatic delivery gear has been
developed for use with the DC-3’s.
This- gear permits parachute packs
to be loaded prior to flight or in
flight and to be dropped accurately
by simply throwing a switch in the
pilot’s cabin or cargo cabin. The
DC-3’s would operate from a central
point on a daily schedule, deliver
mail and parcels to points on a given
circuit, and do the same in pick-up.

Major Blomquist’s conclusions in
regard to China are not likely to be
questioned. But there is much more
scepticism to be encountered as re-
gards the use of the towed glider
in the United States. Thus John W.
Laister, of. Laister-Kaufman Glider
Company, in his paper “The Devel-
opment of the Cargo Glider and the
Practical Post-War Outlook for It,”
suggested some special uses which
seem quite likely. In his opinion,
gliders could be used immediately in
specialized applications. The For-
estry Department, for example,
could use towed gliders in fighting
forest fires and in moving men and
equipment to danger areas. Fires
appear in unpredictable places,
where the airplane itself could not
possibly land. The moving of mining
and oil-well equipment into inac-

‘cessible areas: would be another

ideal application for the glider.

A frequent argument for the sky
train is that, because of the enor-
mous freight load which it can carry,
the cost per ton mile will be very
low. There seems to be an error
here, because the .cost per ton mile
will probably be lower for the prop-
erly designed cargo plane than for
any possible sky-train combination.
The sky train will be much slower;
costs in aviation go down as ‘the
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speed increases—at least for many
items such as pilot’s pay, insurance,
depreciation, and so on. And this
factor holds good despite the enor-
mous cargo-carrying capacity of the
sky train..

Richard H. Rush, of All-American
Aviation, Inc., was more hopeful
and more specific in regard to the
sky train. For a cargo glider of ten-
tons payload capacity, the lowest
possible operating cost will be ten
cents a ton mile. Rail express moves
at an average rate of 9.2 cents a ton
mile. Truck freight averages 5.5 cents
a ton mile. Railroad freight in car-
load lots goes down to one cent a ton
mile. So the cargo glider would not
be too far out of line on costs. Per-
ishables such as fruits could be very
conveniently carried. Materials
that have to be packed in very heavy
wooden containers for rail shipment
would need less handling by air
than by rail and hence would be
a potential air-cargo market. Refrig-
erated freight is very well suited to
cargo glider service. While Mr. Rush

_is hopeful about the future of air

cargo via gliders, he also concedes
that the cargo plane itself is the
most formidable competitor of the
towed glider.

ASSISTED GLIDERS—The “athodyd”
is one of the most intriguing pos-
sibilities for increasing cargo-glider
use. Thus Zygmunt Fonberg termed
his paper “The Athodyd as a Veloc-
ity Transformer” and gave an actual
demonstration of this plausible de-
vice as a means of launching gliders
in a simple manner. The device is a
“ram jet motor.” The motor which
was demonstrated was nine inches
long and two and a quarter inches
in diameter, and contained no valves
or moving parts. It consisted of a
small cylindrical pipe, which ap-
peared to be empty. The lining of
the tube tapered from an inch: and
an eighth in diameter at- the front
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end, to a large end of two and a
quarter inches, in the fashion of a
cone. The space on either side of
the lining and the outer wall con-
tained the fuel, which ran into a
nozzle at the forward opening of the
cylinder. Air rams into the cone,
and mixes- with the fuel coming
through the small holes of the nozzle
during combustion. According to Mr.
Fonberg, an engine 40 inches long
by 9 inches in diameter would be
sufficient to launch a glider. The
question arises of how efficient in
producing thrust an engine would
be which depends only on the ram
of the air for its compression, par-
ticularly at slow launching speeds.
But, in view of the German V-1 and
V-2, jet engines, ram engines, and
all Athodyds are deserving of care-
ful study.

Gliding and soaring are usually
thought of as sports which are con-
ducted only in fair and clear weath-
er. But Bob Taylor, of Schweizer
Aircraft Corporation, discussed
“Blind Flying” in some detail. Ap-
parently it is perfectly possible to
fly a glider “blind” in clouds, for
example. Unfortunately, clouds are
not yet equipped with radio beams,
but Mr. Taylor gave convincing

AVIATION POLICY

Stresses Obvious but
Entirely Sound Points

SOME valuable recommendations
were made in the recent report to
NPA by William A. M. Burden, As-
sistant Secretary of Commerce for
Air, and Chairman of the Aircraft
Committee of the National Planning
Association. They are entirely
sound. They are also such as might
have been expected. It is their very
obviousness and inevitability which
makes them all the more valuable.

Commerical and military aircraft
manufacturing complement and
help one another and should there-
fore both be encouraged, says Mr.
Burden. Military aviation is mnot
superseded by the atomic bomb,
which becomes simply another
element of air power. Military avia-
tion should not be abandoned but
should receive continued support in
research in sufficient production of
successful types for service test
purposes, in continued aircraft plan-
ning, and in production maintained
at such a level as to keep the indus-
try ready for military needs. In
civil aviation, Mr. Burden says that
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arguments for the possibility of fly-
ing blind and soaring to great
heights—provided the pilot is suit-
ably trained for blind flying, and
provided that he has at his disposal
such aids as a sensitive altimeter,
gyro bank and turn indicator, com-
pass, oxygen equipment, and so on.

Another thought injected into the
proceedings of the Motorless Flight
Conference, by William Schweizer,
was that gliders should be designed
for mass production so that they
can be sold inexpensively. This
would be in marked contrast to the
slow, handicraft methods in vogue
prior to the war!

Here, then, is the conclusion as
to the future of the commercial
glider: In countries with few air-
ports, few railroads, and rough ter-
rain, the sky train should be in-
valuable, with China as a splendid
example. Aside from military uses,
the towed glider will find special
applications in the United States.
Its use in sky trains, with the latest
devices to help, is entirely feasible
in transportation, in direct competi-
tion with other methods of freight
transportation, but its greatest com-
petitor will be found in the cargo-
carrying airplane itself.

encouragement should be given to
air . transportation, domestic first
class mail should be carried mainly
by air, and that local inter-com-
munity services are to be encour-
aged. International air transport
should be based on the principle of
regulated competition, not monopoly.

AIR EDUCATION

Shows Rapid Advances
In All Branches

A SURVEY of air education in the
United States has been made by
The Air Transport Association. Of
course, the Association, like all
trade associations, is optimistic of
advances in its sphere. But making
every possible allowance for over-
enthusiasm, the situation still ap-
pears to be a hrilliant one.

The survey points out that be-
tween five and six million persons
have become air-minded through
flight or ground service in the Army,
Navy, or Marines. About 96 percent
of colleges and universities in the
United States recognize aeronautics
as ‘an elective science. At least 399
of the higher educational institutions
have or will offer academic work
in aviation ‘and related fields. Half
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the pupils in 28,000 American sec-
ondary schools have access to avia-
tion instruction.

More than $38,000,000 worth of
surplus aircraft equipment has been
turned over to non-profit schools
throughout the United States since
October 1944 in an AAF project and
more obsolete equipment, aircraft
instruments, engines, and complete
aircraft will be made available to
schools throughout the country.

MID-OCEAN AIRDROMES

Use Buoyant Cans to
Support Landing Strip

A NEW BRITISH invention seems to
remove "all limitations on size of
mid-ocean airports. The inventor is
R. M. Hamilton who served as a
Petty Officer in the Royal Naval
Patrol Service. The invention is
termed the “Lily” because of its
resemblance to a carpet of lily leaves
on a pond. It consists of numbers
of buoyancy cans with hexagonal
surfaces, so linked together that

T . -
A 520-foot-long “Lily,” undulating
with waves caused by a passing boat

they “give” in a controlled manner
to the motion of the sea from any
direction. Yet these hexagonal
surfaces, because they are put in
tension when linked together, or
create their own tension—as it has
been expressed in British reports—
are rigid enough to uphold heavy
aircraft.

The surface of the landing strip
is so flexible that it will not break
up, but this flexibility is controlled
by wunder-water ‘dampers. It is
necessary to apply more than three
tons pressure to move the surface at
all, and the inventor claims that
“Lily” will remain usable in waves
up to 36 feet from crest to crest.

This latest development opens up
two possibilities: placing of an
ocean seadrome anywhere, and the
construction of immensely long
bridges. J. S. Herbert, the mathe-
matician who helped the inventor
in his. calculations, speaks calmly
of a. :22-mile bridge.  across the
English channel!
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PLASTICS

Frictional Heat

Welding, Bonding, and Molding of Plastics is Speeded by a New and
Simple Process That Will Greatly Extend the Utility of these Materials
in Many Applications. By Use of Friction, Plastics can be Permanently
Bonded to Wood, Glass, Metals, Ceramics, and Other Non-Plastics

1rTLE by little the new plastics
materials and processes worked

out -during the war are coming to
light. One of the latest processes
to be released from the blanket of
war-time censorship involves the use
of friction—and the resulting heat
—in welding like thermoplastics, in
bonding thermoplastics and solid
non-softening materials, and in
localized molding of thermoplastics.
Details of this development were

presented at a recent meeting of the

Society of the Plastics Industry by
Robert, N. Freres, mechanical engi-
neer of the Rochester Button Com-
pany, the company responsible for
this new use of frictional heat.

WELDING—There are several ad-
vantages to welding thermoplastic
parts by this method. One of the
most important is that the part
welded in this manner possesses a
tensile strength approximately that
of the solid material; furthermore,
light transmission qualities, in the
case of transparent pieces, are prac-
tically unimpaired by the weld.
Then, too, the weld line is remark-
ably clean and the slight amount of
brittle flash is easily removed by
buffing or tumbling. This contrasts
‘with the hot-plate method of weld-

_Frictional heat can also be used to
bond thermoplastics to non-plastics

taterials. This knob cross-section
shows a secure bond between a methyl-
methacrylate top and a wooden base
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By CHARLES A. BRESKIN

Editor, Modern Plastics

After the two pieces shown at right
are welded together, the composite
part is as clear as the original rod

ing plastics, where a heavy flash is
formed that must be ground off.

In its simplest form, friction weld-
ing of thermoplastics means generat-
ing heat at the surface by rubbing
two plastics parts together and ap-
plying pressure. Because of the high
speed—6000 revolutions per minute
for a one-inch diameter methyl
methacrylate rod—a welding tem-
perature is reached very rapidly.
The absence of air at the heated sur-
faces prevents heat losses, decompo-
sition, burning, contamination, and
bubbles. The fact that most thermo-
plastic materials are relatively poor
heat conductors also acts to prevent
the surface heat from. being dissi-
pated.

When the required temperature is
reached, the thermoplastic material
becomes soft and takes on the char-
acteristics of a lubricant, lowering
the frictional resistance. Usually the
correct welding temperature is as-
sumed to have been achieved when
the softened material begins to flow
from between the hot surfaces. This
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displacement of material carries
with it any oil, dirt, or other con-
tamination which- may have been
on the surface. Thus, two pieces of
acrylic cut with a hack saw can be
welded together to form a clear and
homogeneous part, the original
rough sawed surfaces having disap-
peared as the material reached the
welding temperature.

Pressure as well as sufficient heat

Two pieces of rough-cut thermoplas-

tic rod prior to friction welding

.is needed to bring the heated sur-

faces into intimate contact. However,
both the heat and the pressure are
applied in the same machine, pres-
sures of about 300 pounds per square
inch being applied for a few seconds.

As yet not all thermoplastic mate-
rials presently being manufactured
and marketed have been tested in
friction-welding, but every thermo-
plastic material submitted to Roches-
ter Button Company has been
successfully welded. Dissimilar ther-
moplastic combinations, such as poly-
styrene-to-acrylics, have not yet
been welded but only a few such
materials have been tested up to the
present time.

If the materials are of the same
chemical composition, there is no
difficulty in obtaining a weld. Any
combination of compression molded,
injection molded, or cast parts can
be used. Similar materials, but of

JANUARY 1946



Solid rod
Tensile strength, p.s.i. 7500
Charpy impact strength, ft.
Ib./in. of notch 6.9
Light transmission, total 924

visible illuminant “C"

Friction weld. Cemented
7200 4170
6.1 outer section ot rod 3.1
4.8 inside section 2.1
92.3 922

Comparative physical: properties of welded and cemented joints in plastics

different colors, have a clean line
of demarcation when welded to-
gether. Multi-colored parts can thus
be fabricated into a homogeneous
structure.

Comparative tests have been made
of cemented and friction-welded
methyl methacrylate butt joints. The
results obtained by a leading sup-
plier, shown in the accompanying
table, indicate the improvement in
physical properties when welding is
used.

EQUIPMENT NEEDED—Most plants
are equipped with the machines re-
quired for friction welding. For ex-
ample, circular parts can be welded
in a drill press or lathe. Irregular
shapes, however, require a recipro-
cating motion. A circular part is
chucked in a drill press and rotated
against the stationary part until the
materials begins to flow and smoke
at the weld line. The power is then
released and downward pressure ap-
plied to the spindle. A few seconds
after the motion has stopped the
weld is at full strength.

The reciprocating or oscillating
motion necessary for irregular-
shaped articles that cannot be ro-
tated is imparted by vibrating air
cylinders, the oscillation of an ec-

Thermoplastic rods and tubes can be

welded in a drill press, the pres-
sure being applied by the spindle

centric, or other means. Even should

a certain area not receive its share

of the rubbing force, this will auto-
matically be corrected. As-the re-
maining area becomes heated and
lubricated by the hot semi-liquid
plastics, the normal pressure is in-
creased on the cooler surfaces, thus
ihcreasing the frictional heat.
There are many applications for
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this type of welding. Take optical
lenses, for example. A lens of this
type is often composed of several
polished parts. When glass is re-
placed by accurate compression-
molded plastics, the problem of
cementing may present difficulties.
On the other hand, plastics lenses
have been friction-welded together
in close alignment to form a trans-
parent homogeneous whole. The op-
eration does not affect the delicate
lens surfaces because only the weld
area is heated. Assembling is no
longer a bottleneck; the parts are

welded faster than they can be’

molded.

Containers that must be filled
completely with liquid, excluding
all air bubbles, can be welded closed
while submerged in the liquid. The
quality of the weld does not suffer
even though the operation takes
place in a liquid, and inflammable
liquids can be used in spite of the
high welding temperature because
there is no air present for combus-
tion.

BONDING—The second use of fric-
tional heat in plastics fabrication is
in the bonding of composite struc-
tures. In this way a decorative
plastics knob can be bonded to a
wooden handle merely by rotating

the knob against the wood until the .

plastics flows, and then applying
pressure. Being under intense fric-
tional heat, the plastics becomes a
hydraulic fluid under pressure and
transmits its pressure in all direc-
tions.

This process is particularly good

Friction welds have good transparen-
cy; the light flash is easily removed
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where undercuts are involved. A
hot thermoplastic, obeying the laws
of a fluid under pressure, will flow
into the undercuts and produce a
strong mechanical bond. Should it
be necessary, for example, to per-
manently fasten a nylon rod to one
of acrylic, this could be achieved by
bonding a common brass tube to
the rods. The tube should have
suitable underouts, such as knurl-
ing, grooves, or notches. As it is ro-
tated against the plastics at high
speeds, the brass tube cuts its way
in. When the rotation is stopped,
pressure is applied, forcing material
into the undercuts. The plastics, with
tube bonded into it, can then be ro-

Localized molding of thermoplastics
is successfully accomplished by use
of frictional heat. The rough sur-
face of the plastics (left) takes a
perfect, clean impression (right) of
the metal die shown in the center

tated against the second member to
produce a strong permanent bond.
The brass cuts its own path urder
frictional heat. This is not the same
as forcing a hot piece of brass with
undercuts into the plastic. With
friction the displaced material has
an opportunity to escape, producing
a condition that reduces stress at the
insert.

By using this principle of flowing
a plastics into an undercut, any
thermoplastic material can be
bonded to wood, glass, steel, or
ceramics, to suggest but a few of
the non-plastics materials that can
be thus combined with plastics.

MOLDING—The third application of
frictional heating involves local-
ized molding. In one example, a
cast rod which is cut to three-foot
lengths, requires a complex molded
surface on the ends, but machining,
polishing, and buffing would be ex-
pensive. By rotating the required
mold at high speed against the rod,
it is possible to mold the ends locally
in a few seconds to a high polish:
Heat is supplied only by friction on
the surfacee When rotation is
stopped, the cooling cycle begins,
accompanied by a pressure of only
100 to 200 pounds per square inch.
The cooling is rapid since only sur-
face heat is to be removed. When a
large amount of material is to be
removed, a heavy tool which is a
good heat conductor should be used.
Many useful applications can be
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found for this localized molding
process, especially in the fabrication
of sheets and rods.

It would thus appear that friction,
usually a factor to be combated in
most machining operations, may
prove helpful to manufacturers con-
templating the use of plastics—par-
ticularly plastics combined with
other materials.

® ® ®

PLASTICS DISHES

Expedite Handling of
Food on Quantity Bases

SgEcmLLY designed plastics dishes
—17 different items in all—have
been .introduced recently by Devine
Foods, Inc.” for the serving, storing,
and delivery of either hot or cold
foods on a quantity basis to hospi-
tals, hotels, railroads, factories, and
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Plastics compartment tray and several
of the new plastics dishes with lids

so on. The entire line includes a
coffee cup with handle, a cup with-
out handle, a saucer, a coffee-cup
cover, a creamer, a mixer cup, a
tumbler, cafeteria ‘tray, compart-
ment tray, covered dishes with ca-
pacities of one half pint, one pint,
one quart, two quarts, and four
quarts, and a food container com-
plete with two one-gallon dishes.
Except for the cafeteria tray and the
food container housing, which are
molded of a Durez phenolic mate-
rial, all the wares are of Melmac.
The selection of this last material
for all but two items—and these the
ones not in direct contact with food
—was the result of a long period of
experimentation.

The test work was carried out, for
the most part, on the food container
—the first items developed by this
company. Experiments were con-
ducted with a number of different
plastics compounds, and the results
led to ‘a-decision to mold all dishes
from melamine since this plastics is
completely odorless and tasteless
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and, therefore, has no effect upon
food. In addition, it is easy to keep
clean; the smooth surface of the
moldings can be quickly washed in
boiling water and requires no
scouring or polishing.

Since handling problems bulk
large in most establishments where
these products are used, the com-
pany departed from tradition in its
design for many of these plastics
dishes. The cup is molded with
straight, slightly slanting sides and
a wide border around the drinking
edge which has a thicker wall than
the rest of the cup. The handle, too,
is changed—flattened at the top and
lined up with- the top of the cup
body. By virtue of this design the
cups nest one within the other, and
when stacked there is no tottering
tower with handles slanting in all
directions.

Even when filled, these cups can
be stacked. The covers are grooved
on the underside to fit the drinking
edge. On the top is a raised section
that matches the shape of the bot=
tom of the cups. Thus, a cup may
be filled with coffee, the cover put
in position and another cup placed
firmly on top of this cover. The
Melmac serving dishes and covers
are similarly designed—and for the
same purpose.

PLASTICS COMPASS

Is Economical to Make,
Easy to Use

A REMARKABLE example of the way
in which plastics can be used in a
precision instrument while the price
remains under the two-dollar mark
is a wrist compass developed,
molded, and assembled by DePage
Plastics Company and marketed by
Harold S. Schwartz and Associates.

Featured as an ideal gift for Boy

and Girl Scouts and for hunters;

campers, and sailing enthusiasts, the
compass design is based on the dial-
type liquid compasses that were pro-
duced by DePage for the Army Air
Corps during the war. The instru-
ment weighs approximately one
ounce -and consists of three Tenite
II or Lumarith parts—the case
(which is made of either red, white,

The complete plastics compass and,
at lower left, its component parts

or black plastics material), the dial,
and the window.

Directions for using the instru-
ment are simple. The phrase “You
are looking” is stamped on the edge
of each plastics base just underneath
the white line that extends halfway
across the transparent window. To
find his directions, the user of the
compass need only face this white
line while holding the instrument in
a level position so that the direc-
tional dial revolves easily within the
liquid case. In almost no time the
dial will stop. The direction in which
the wearer is facing will appear at
the white line.

CLOTHES HOOK

Turns to Disappear
Into the Wall

ONE problem of unsightly fixtures
has been solved by the New Plastic
Corporation, with the development
of the Nupla hook which is molded
of Beetle or any all-purpose phenolic
molding material. This part is so de-
signed that the center section sup-
porting the hook turns inside the
circular housing. Thus the hook can
be made to disappear -into the wall
with but the light touch of a finger.
This development is applicable to
closets, doors, and automobiles. The
resistance of the plastic material to
the effects of humidity makes the
hook ideal for use in laundries and
bathrooms where steam is apt to be
present.

A disappearing clothes hook made of plastics
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PETROLEUM

Story of Hydroforming

HOSE gasoline fractions which

are commonly referred to as
naphthas and which have low octane
numbers, have long been a problem
to oil refiners. Such fractions have
various molecular structures, but in
general the normal straight-chain
paraffinic hydrocarbons and a group
called naphthenes characterized by
a saturated ring configuration pre-
dominate. Both of these types have
low octane ratings and produce
knock when used as engine fuel.

Some years ago the petroleum re-
fining industry became interested in
the use of catalysts to achieve
chemical transformation of these
and other petroleum hydrocarbons.
Research engineers knew that those
hydrocarbons known as “aromatics”
had an unusually high octane rat-
ing.. The molecular structures of
these aromatics are characterized by
a hexagonal ring of six carbon
atoms, well known in chemistry as
the benzene ring. Therefore a search
was begun for a suitable catalyst
and treatment to increase the octane
rating of low-grade gasolines by
transforming  straight-chain and
naphthenic petroleum molecules in-
to aromatic ones.

One of the pioneers in this work
was the M. W. Kellogg Company, in
whose laboratories initial tests were
carried out literally on a half-pint
scale. A number of small units were
set up consisting of catalyst con-
tainers through which oil vapors
could be passed and from which the
resulting product could be with-
drawn. Hundreds of catalysts and
dozens of oil stocks were tested
under various temperatures, pres-
sures; and atmospheres. Natural or
straight-run gasolines, "with an oc-
tane rating of from 20 to 50 and
containing practically no aromatics,
were used in these initial tests.
Types of gasoline from leading
American petroleum producing fields
were included. In the course of the
tests, successively better catalysts
were developed. The researchers
eventually determined that a mineral
known as molybdenum oxide, when
dispersed in activated alumina and
‘used as a catalyst in an atmosphere
of hydrogen under certain tempera-
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Research Engineers in Efforts to Improve the Engine Performance of
Low-Grade Gasoline Discovered an Inexpensive and Unlimited Source of
Toluene and Other Aromatic Compounds. Useful in War, They are Also
Raw Materials From Which Many Industrial Products are Manufactured

By LUTHER HILL

Director, Process Engineering Department, The M. W. Kellogg Company

tures and pressures, altered the
molecular structure of the low-
grade gasoline molecules most ef-
fectively. This new catalyst changed
about 50 percent of the molecules into
benzene-ringed or aromatic mole-
cules. Tests showed that the octane
rating of many low-grade gasolines
was almost doubled by the catalytic
treatment.

Because this reforming reaction
(technically called dehydrocycliza-
tion), took place in an atmosphere
of hydrogen, the term “Hydroform-
ing” was coined for the newly dis-
covered process. The liquid product,
which contained over 50 percent by
volume of high-octane aromatics,
was termed “Hydroformate.”

AVIATION GAS—Development ad-
vanced swiftly through the labora-
tory to the pilot-plant stage, with
four major oil companies contribut-
ing technical data. These companies
were Shell Oil Company, Standard
Oil Company (Indiana), Standard
Oil Company of New Jersey, and
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Hydroforming unit of the Humble Oil oand Refining Company

Pan-American Refining Corpora--
tion. By 1939 the process was ready
for commercial application. Designed
and constructed for Pan-American
by the Kellogg company, primarily
for gasoline production, the first com-
mercial unit went “on steam” in 1940.

It was found that, in addition. to
increasing the octane rating of the
low grade gasoline, Hydroforming
had three other advantages. First, it
had the effect of desulfurizing
naphthas almost completely, a fea-
ture which not only removed a cor-
rosive element from the resulting
motor gasoline but also enhanced
the susceptibility of the product to
“leading.” Second, because the prod-
uct contained almost no olefins or
hydrogen-deficient compounds, it
was unusually stable, and could be
blended directly into finished gaso-
line. This stability, which minimizes
formation of gum in the engine, is
one of the most important properties
required of a high-grade motor fuel;
it is the gum. resulting from fuel
combustion which, among other
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Simplified Flow Diagram of The Hydroforming Process: Low grade
gasoline or naphtha feed is heated to reaction temperatures, first by
heat exchange with the products and then by a furnace. At the en-
trance to the reactor the hot vapor is joined by recycle gas which
may contain 40 to 80 percent by volume of hydrogen, depending
on the feed stock, catalyst, and conditions of operation. The com-
bined stream passes through one of the reactors (1) where the
catalyst is disposed and where dehydrogenation and partial conversion
takes place. Reaction products are then reheated and pass through a
second stage (3) where some cyclization and hydrogenation occurs.

Products are then cooled and condensed and the gas is separated

from the liquid. Some of this gas is recirculated while the remainder
is released as necessary to maintain the desired pressure on the sys-
tem. The liquid product is stabilized by removing the lighter hydro-
carbons and further fractionated to eliminate a small percentage
of high-boiling polymers. ‘ )

In spite of the fact that coke formation is quite small it is neces-
sary to regenerate the catalyst at regular intervals. To permit con-
tinuous operation, four reactors are provided, two of which (2 and 4)
are regenerating while the other two (1 and 3) are on reaction.
Regeneration of the catalyst is accomplished by burning off the ac-
cumulated carbon by means of air diluted with spent regeneration gas.

H-H
Hy M .
H/| \CHj3
————
Hy| ,H
H’ “H H-
H  H

An example of dehydrogenation occurring in the Hydroform-
ing reaction. The ringed molecule at the left is methyl cyclo-
hexane, a typical naphthenic hydrocarbon of low octane rating.
Toluene, at the right, is obtained by knocking off hydrogen

atoms to produce an aromatic hydrocarbon

things, causes valves to stick, piston
rings to clog, carburetors to plug,
and which impairs the efficiency of
other parts. Third, it provides, as a
by-product, a gas which is rich in
hydrogen. Hydrogen is expected to
be an important raw material in
many future operations as, for ex-
ample, the production of ammonia
from air and the preparation of
cooking fats from fish oils.
Hydroforming, by changing the
molecular structure of low-grade
ga§olines, guaranteed our war-time
airplanes and those of our Allies vast
quantities of high-octane gasoline,
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Another naphthenic hydrocarbon, ethyl cyclopentane, is pic-
tured at the left. In Hydroforming to produce toluene (at the
right), not only does dehydrogenation occur but the carbon
atoms are rearranged so that a six-membered hydrocarbon ring

is obtained from a five-membered ring

far superior to any in use by the
enemy, and at reasonable cost.

TOLUENE—The story of Hydro-
forming is an outstanding example
of how research in one field not only
accomplished its initial purpose but
also uncovered a second important
field.

In routine analysis of the high-
octane Hydroformate, chemists dis-
covered that the product contained
from 15 to 25 percent of toluene by
volume. By using selected petro-
leum fractions as feed material, the
toluene yield could be maintained
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close to the maximum, that is about
a quart of toluene could be obtained
from a gallon of gasoline. Crude
petroleum contains on the average
about 0.5 percent toluene.

Toluene, used commercially for
the manufacture of TNT (trini-
trotoluene), the major high ex-
plosive for bombs, shells, and mines,
had heretofore been obtained as a
by-product of the coke industry. In
normal times, coke-oven toluene had
been ample for the requirements of
the solvents, synthetic dye, and ex-
plosives industries, but after Pearl
Harbor that sourcer hadn’t a ghost
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SENSATIONAL WAR BARGAINS

in LENSES & PRISMS

WEIGHT APROX. %4 LB.

SILVERED TANK PRIS‘M
Stock #3004-S.............$2.00 Each Postpaid

PLAIN TANK PRISM
Stock #3005-S............. $2.00 Each Postpaid

FOUR TANK PRISMS—Special..... $7.00 Postpaid
. The most sensational bargain we have ever been
’able to offer.

HOLD PRISM IN SUN'S RAYS
VIOLET
INDIGO
BLUE
GREEN
YELLOW
ORANGE
RED

<“WALL

TANK PRISMS

In order that the tank driver shall not get shot
in the face, 2 of these Silvered Prisms are used
to make a Periscope. We have secured a number
of these that are very slightly chipped, making
possible their sale at a very low price. They are
90-45-45 degree Prisms of huge size—53%” long,
214” wide, finely ground and polished. TUsed to
build a Periscope . . . excellent also for experi-
ments, classroom demonstrations. Some of our
ingenious customers have used these prisms to*
make camera stereo attachment, range finder,
etc. Prism easily converted into desk name
plate by affixing gold letters. 100 gold letters
supplied at only 10c. (Order Stock #3008-S.)
Normally these Prisms would retail from $24 to
$30 each.

TO SEE THE COLORS OF THE SPECTRUM,
hold a plain tank prism in sun’s rays as shown
in drawing. White incident light which passes
through prism is thus broken up into a band of
primary colors known as the spectrum—a beau-
tiful sight! By looking through a tank prism
at a certain angle, you can see a world of
colors everywhere. Truly amazing!

SPECIAL IN LENS SETS

Set #1-S—‘‘Our Advertising Special”’—15 Lenses for
$1.60 Postpaid, plus 10-page idea booklet. For copying,
ULTRA CLOSE-UP SHOTS, macrophotography, experi-
mental optics, magnifying and for making a two power
f/16 Telephoto Lens, ‘“Dummy Camera,’”” Kodachrome
viewer, DETACHABLE REFLEX VIEWFINDER for 35
mm. cameras, stereoscopic viewer, ground glass and
enlarging focusing aids, TELESCOPES, low Power Micro-
scopes and for many other uses.

NEW 50-PAGE IDEA BOOK ‘“FUN WITH
CHIPPED EDGE LENSES”

Contains wide variety of projects and fully covers the

fascinating uses of all Lenses in sets listed above

only $1.00 Postpaid.

8 MM PROJECTOR CONDENSING LENSES . . . Con-

sists of two Condensing Lenses with combined F.L. of

1% inch.

Stock #4027-S.........ciiriennonnn $1.00 Postpaid

16 MM PROJECTOR CONDENSING LENSES—Consists

?f htwo Condensing Lenses with combined F.L. of one

!

Stock #4026-S.......cc000eeeniaann $1.00 Postpaid

35 MM KODACHROME PROJECTING LENS SET—Con-

sists of Achromatic Lens for projecting, plus a Con-

densing Lens and piece of Heat Absorbing Glass with

directions.

Stock #4025-S.........c000000000nn $1.95 Postpaid

SET OF PERFECT LENSES FROM ARTILLERY SCOPE
You get a complete Lens System from a 5 power

MISCELLANEOUS ITEMS

Stock No. Item

2024-S—10 Pieces Circular A-1 Plate Glass (Diam.
31 mm.—for making Filter)........... .25
3021-S—Amici Roof Prism (3rd Grade). Each.... .25
4009-S—Heat Absorbing Glass 4” x 5”. Each
4010-S—Heat Absorbing Glass 2” x 2”. Each.... .10
523-S—Six Threaded Metal Reticle Cells........ .25

26-S—Pirst Surface Aluminized Mirror, Diam.
14”7, Each.....oveveeecinnnne cees 25
624-S—Neutral Ray Filter size 434" b 2’;&” ..... .25
3022-S—Round Wedge 65 mm. Diam. Each.......
22-S—Inclinometer—Aircraft type. ®ach...... .25

704-S—Lens Cleaning Tissue, one ream (480
sheets), size 726” x 11”.......cc0..0.. 1.50
1030-S—2” Diam. Reducing Lens. Each......... .25

1031- S—lPerfect 6 Power Magnlﬂer—Dlam 28 mm,

Each
1034-S—Burning Glass Lens. Each............. .25
(Minimum Order cn Above—S$1.00)
OPTICS FROM 4-POWER PANORAMIC TELESCOPE—
Excellent condition. Consists of Objective Prism, Dove
Prism, Achromatic Objective Lens, Amici Roof Prism, Eye

Lens Set (. . X a $60 00 value)
Stock #£5016-S....cccetinereevens. o $6.00 Postpaid
14-POWER COLOR ‘CORRECTED MAGNIFIER SET—

‘Consists of 2 perfect 18 mm. diam. Achromatic Lenses
and section of metal tubing for mount.
Stock #1044-S......0c00vviivecnnnn.. $1.55 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

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

To tranhslate millimeter measurements: 25.4 mm. equals
one inch.

MONOCULAR SET OF
LENSES AND PRISMS

From Navy’s 7 x 50 Binocular. All the optics you
need to make a 7 Power Monocular. Complete Di-
rections included.

Stock #5101-S.......cc0000e.....35.00 Postpaid

MICROSCOPE SETS

Consisting of 4 Cemented Achromatic Lenses for mak-
ing a2 40 Power Pocket Microscope or 140 Power reg-
ular cize Microscope. These color corrected Lenses
will give you excellent definition and may be used for
Micro-photography.

Stock #1037-S.....cccc00eeee....$3.00 Postpaid
Consisting of Prism, Mirror and Condensing Lens.
These used together with Stock #103/7-S will make an
excellent micro-projector enabling you to get screen
magnification of 400 to 1,000 Power according to

screen distance.
ciiersescaceeess..$2.00 Postpaid

Stock #1038-S.
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 #5018-S 4 Power Telescope....$1.25 Postpaid
Stock #5004-S—

Small 2 Power Pocket Scope....... $1.00 Postpaid
TERRESTRIAL TYPE—Have 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

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

Stock #5010-S— 6 Power Telescope..$3.00 Postpaid
Stock #5011-S—11 Power Telescope.. 3.25 Postpaid
Stock #5012-S—20 Power Telescope.. 7.25 Postpaid
TELESCOPE OBJECTIVE LENS, LARGE DIAM.. ..
78 mms. diam. uncemented Telescope Objective with
a FL. of 14.9 inches. (Limit, 1 to a customer).
Stock #6152-S..........00......$10.00 Postpaid
FIRST SURFACE ALUMINIZED MIRROR FROM
RANGE FINDER . . . Size 78 mms. x 94 mms., 1%

Artillery Scope. Each lens s perfect, low reflection LENS "FOR KODACHROME ~EYE-VIEWER—Color cor- inch thick. (May be very slightly scratched.) Cost
coated. A sensational bargain as these cost $141. to mfg. rected cemented Lens 38 mm. diam., 2 inch F.L. $60. to mfg. .
Stock #5019-S............... +....$10.00 Postpaid  Stock #6129-S......... [ $1.00 Postpaid Stock #533-S.......... vececses...$2.00 Postpaid
RAW OPTICAL GLASS . . . An exceptional op- PRISMS
portunity to secure a large variety of Optical If you mount right angle Prism in front of Camera Lens and point .
Pieces both Crown and Flint glass (seconds) in camera straight ahead, you can take shot to left or right side TANK PERISCOPE
varying stages of processing. Many prism blanks. without subject’s knowledge. Technique ‘successfully used by famous
Stock #703-S—8 1bs. min. weight $5.00 Postpaid Press - Photographers.
Stock #702-S—1% 1bs........$1.00 Postpaid Base Base Complete Set Mounted Components
ESE%::;SSC(;:(IE IS’E;I:srsns i’ofl Trile?s s;'eots uf:’ﬁ;ai: Stack No. Type Width Length frice Rugged, strong, originally constructed
Spectroscope plus FREE 15-page Instruction gg‘:gssz}}ggg: AAng%e ------ gg mms. 1?;? mms. %gg for iU 8. Taﬁlxk Corps. Consists’ of 2 fine
o f4 ngle o0 .. mms. mms. . Periscope rrors mounte n metal
g?gge%ﬂsoo.s_}{md Type Spectroscope 3047-S—Right Angle ......:.53 mms. 103 mms. 4.00 and plastic. Perfect condition. Only
,,,,,,,,,,,,,,,,, 3.45 Postpaid 3038-S—Roof Prism ........18 mms. 34 mms. 2.50 plywood body frame 1is required to
Stock #1501-S—Laboratory Type$ Gsspgl:tl;,osctoped ;gg-ss:gg;]t :ng}e ....... .;}) mms. ) ég mms. é.gg ;’l;l!{sr:c ;hix-; 1?‘2;g:pt}:naxeger;%«:g;edwr:;
......................... ostpai - ght Angle ........70 mms. mms. z
S . 1 glass windows. .Set weighs 23 Ibs.
CLEANING BRUSH SET . . . For Lenses, Opti- | 300LS—Lens Suface ... L 2001 Overan length of mount 6%  width
cal instruments, ete. Perfect quality—12 inch eV 00000008060000 2 - e — 75 214”. Would normally retail at $40to $50.
Flexible Plastic handle, hollow circular const. 3016-S—Pentagon . .45 mms. 22 mms. . Stock #700-S. ...53.00 Complete Set Postpaid
Range from stiff to very soft. 4 Brushes to set. 3029-S—Dove ......... .. 16 mms. 65 mms. 1.25 . p! n
Stock #504-S— (Reg. $6.00 valme).......... 3036-S—80 Degree Roof ..... 60 mms, 36 mms. 4.00 TWO SETS (4 UNITS) . ieevevinninnnnnnn,
................... .Price $1.00 Postpaid fheeseeiieiienan .SPECIAL $5.50 Postpaid

Order by Set or Stock No. — Satisfaction Guaranteed — Immediate Delivery

EDMUND SALVAGE COMPANY - P.0. AUDUBON, NEW JERSEY
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of a chance to keep pace with the
tremendous amounts of military
toluene required. Being a by-prod-
uct of coke-oven operation, toluene
production was geared to the steel
industry’s demand for coke. More
coke-ovens wouldn’t solve the prob-
lem, even forgetting the cost, be-
cause less than half a gallon of

toluene can be produced from a ton

of coal.

Since approximately one quart of
toluene can be produced from every
gallon of Hydroformate, two gallons
of low grade gasoline could thus
yield more toluene than a ton of
coal. It therefore became evident
that one good-sized Hydroformer
could supply more toluene than the
entire American coke processing in-
dustry. The facts were clear and the
Government acted promptly. The
Ordnance Department in 1941 con-
tracted for the construction at Bay-
town, Texas, of a large Hydroformer
to be operated by the Humble Oil
and Refining Company for the
specific production of vitally needed
toluene, with high-octane gasoline
as a secondary consideration. This
unit was the nation’s first Hydro-
former designed and constructed for
toluene production.

From that point on, the petroleum
industry’s total Hydroforming ca-
pacity rose rapidly. By 1944 eight
Hydroforming plants were in opera-
tion with a total naphtha feed capac-
ity of 217 million barrels yearly,
capable of producing over five times
as much toluene as the total produc-
tion from all other sources. All of
these plants were devoted primarily
to toluene, though their contribution
to. the high-octane gasoline program
amounted to hundreds of millions of
gallons.

Certain straight run and natural
gasoline fractions contain varying
amounts of methyl cyclohexane,
ethyl cyclopentane, and dimethyl
cyclopentane, three members of the
naphthenic group, whose molecules
each contain seven carbon atoms,

the same number as toluene. As
indicated by the prefix “cyclo,”
these naphthenic molecules are.

characterized by a ring configura-

tion and as a result contain two less
hydrogen atoms than the straight-
chain paraffinic molecules of the
same number of carbon atoms. All
are readily converted to toluene in
the Hydroformer.

For commercial toluene produc-
tion the naphtha is first prefrac-
tionated into a narrow-boiling “cut”
(190 to 260 degrees, Fahrenheit), in
which are concentrated all of the
C-T’s originally existing in the naph-
tha. During the war, most of the
major oil refineries co-operated in
the preparation of this “heart cut”
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and shipped concentrates to Hydro-
forming units scattered over the
land.

The overall yield of toluene based
on the naphthenic constituents of
the concentrate is greater than 100
percent, showing that, in addition to
quantitatively converting the naph-
thenes to toluene, the Hydroformer
also converts some other part of the
concentrate to toluene.

The toluene is separated in a re-

These molecular models show how, in
Hydroforming, a.straight-chain hydro-
carbon molecule having zero octane
rating is converted to a ringed aro-
matic compound (toluene) by the ac-
tion of a catalyst, high temperature,
and pressure. The process is known
as dehydrocyclization or cyclization

covery plant which is a separate unit
from the Hydroformer. By an effi-
cient system of heat exchange it is
possible to provide all of the heat re-

quired to operate this plant by ex-

haust steam from the Hydroforming
section, which contributes materially
to the low cost of the resulting
toluene.

Another outstanding feature of
the recovery .unit is the unconven-
tional method evolved by the Shell
Development Company, of separat-
ing toluene, from. compounds close
to it in boiling point. Ordinary dis-
tillation techniques would require a
prohibitive amount of equipment to
separate the toluene from its close-
boiling neighbors. However, by the
use of phenol, the volatility ratio
of the toluene and non-toluene hy-

drocarbons is changed so that their-

separation can be effected with an
economical set-up. The phenol leaves
the processing column with the
toluene and is separated by ordi-
nary distillation in another column
from which it is returned to the
original column.

It must not be forgotten that
the Hydroforming process is a flex-
ible one. If, for example, high-grade
motor fuel instead of toluene is the
desired end product, the naphtha,
without any preliminary treatment,
is fed directly into the catalytic re-
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actors. A clear, stable, 80-plus octane
fuel containing over 50-percent aro-
matics is then obtained which is
very susceptible to leading; the ad-
dition of only one cubic centimeter
of tetraethyl lead per gallon of this
Hydroformed gasoline gives a five-
point increase in octane rating.

In addition, Hydroforming has at-

tractive possibilities for use in the

preparation of basic materials for
many chemical industries. By alter-
ing the Hydroformer feed to include
primarily those compounds having
only six carbon atoms, benzene may
be produced; by using molecules of -
eight carbon atoms, the production
of xylenes and ethyl benzene is pos-
sible. From toluene and these other
aromatic compounds can be manu-
factured such products as synthetic
rubber chemicals; various plastics,
including the styrenes; phenol and
phthalic anhydride; medicinals such
as saccharine and aspirin; paints,

lacquers, and dyes; photographic
developers; water-proof finishes for
textiles; linoleum; dry cleaning

chemicals; glues and cements; ink;
artificial leather; perfumes; insecti-
cides; preservatives for canning;
paper sizing chemicals; resins; and
many other products. The result is
that Hydroforming gives more com-
plete integration to the refiner and
producer of crude oil. Not only can
they now get “the last squeal out of
the pig” by producing more gasoline
and a greater number of useful
products from a barrel of crude oil
but the supply of petroleum is there-
by conserved. Certainly the process
offers attractive applications in in-
dustry by proving that crude oil is
the most prolific and versatile raw
material for the rapidly expanding
chemical industry.

GAS STATIONS

Will Feel
Effects of Research

SERVICE stations of the future will
be built along strictly functional
lines, and will market a far wider
variety of merchandise than most
stations have ever marketed before,
according to the Shell Oil Company,
Inc.

The new stations, as visualized
by Shell, will be a product of more
than two years of research and
study on the part of marketing ex-
perts and service station dealers,
working with industrial designers
and guided by public preference as
ascertained in a survey of 180,000
motorists.
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~ MATCH THEWR

Top off your good work on your Payroll Savings Plan
with an outstanding showing in the Victory Loan—our
last all-out effort!

Help bring our boys back to the homes for which they

In rallies, interdepartmental contests,
and solicitations, promote the new Franklin Delano
Roosevelt Memorial $200 Bond ! Better than ‘‘cash
in hand,” Victory Bonds enable the buyers to build for
the future—assure a needed nest egg for old age.
Keep on giving YOUR MOST to the Victory Loan!
All Bond payroll deductions during November ‘and De-

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

Scientific American

““VICTORY LOAN'!

fought—and give our wounded heroes the best of medi-
cal care—by backing the Victory Loan! You know your
quota! You also know by past war-loan experience that
your personal effort and plant solicitation are required
to make your quota.

Sell the New F.D. Roosevelt Memorial $200 Bond through your
PAYROLL SAVINGS PLAN!

cember will be credited to your quota. Every Victory
Bond is a “"Thank You'’ to our battle-weary men overseas
—also ‘a definite aid in making their dreams of home
come true! Get behind the Victory Loan to promote
peacetime prosperity for our returning veterans,
your nation, your employees--
and your own industry!

Thisisan official U. S. Treasury advertisement prepared under auspices o f Treasury Department and War Advertising Councsl
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IN OTHER FIELDS

Microwaves On The Way

Extremely Short Radio Waves Made Possible the War-Time Miracle of
Radar. In Peace-Time, These Same Waves Will Bring New Impetus to
Television as Well as to Radio Telephony, Telegraphy, and Facsimile.
Microwave Beams Can Change Our Whole Communications Pattern

By HARLAND MANCHESTER

O NE NIGHT during the final days
of the campaign in Germany
a young fighter pilot, lost in celes-
tial soup and nearly out of gas,
radioed an appeal for help. An op-
erator at a newly captured airfield
picked up his plea.

“We've got some new radar here,”
he said. “Just follow directions and
I think I can bring you in. You are
now 800 feet up. Turn three degrees
to the right and keep coming.”

In a truck jammed with radar
equipment and personnel, the opera-
tor watched a little blip of light on
a graduated fluorescent screen. That
blip indicated the position of the
lost fighter plane. A slowly revolv-
ing dish-like antenna, mounted on
the roof of the truck, was sweeping
the sky with tiny invisible waves.

.J

Colirtesy Westinghouse

With every revolution, some of them
hit the lost plane and bounced back,
making the blip on the radar screen
which showed the plane’s exact po-
sition. As the plane came closer, a
second operator, watching the blip
on a more finely scaled screen
which showed details of the airfield,
took up the coaching. Slowly the
plane ‘moved downward, until the
roar of motors was heard outside.
The plane had landed safely.

Then someone pounded on the
door of the truck. It was the fighter
pilot. “Show me this new radar!” he
demanded. “I couldn’t see the
ground at all, just felt a bump.”

This Ground Controlled Approach
radar, which later at Iwo Jima
“talked down” many crippled B-29s
to safe landings, is only one of an

Airplane television relay stations may extend the horizon of microwaves
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Courtesy Radiation Laboratory, M.L.T.

How radar “sees” New York City and
surrounding areas. Rivers and docks
are plainly discerned. At time photo
was taken, the plane was directly
over the dot in the center of the
circle. Distance is indicated by
the concentric rings around center

array of revolutionary war-time
radar devices based upon ultra-short
radiations called micrewaves. Be-
hind the curtain of censorship dur-
ing the war years, hundreds of
American and British physicists have
been pushing radio upstairs into
these new high frequencies. Their
work makes possible things that
were unheard of at the time of
Pearl Harbor.

Some idea of the nature of micro-
waves may be obtained by compar-
ing them with the waves which
bring in your home radio programs.
Suppose you are tuned to a 660-
kilocycle station; when the crest of
one wave reaches your receiving
set, the next crest is more than a
quarter of a mile away. But micro-
waves may be only a few inches
long, with billions of vibrations a
second instead of the mere hundreds
of thousands in the broadcasting
band. By means of these tiny waves,
enemy planes have been sharply
identified at distances of 200 miles,
German rockets have been spotted
and shot down by radar-directed
guns, bombers have - pin-pointed
factories through cloud and mist,

JANUARY 1946



warships have sunk enemy craft
miles away in the dark, and even ap-
proaching thunderstorms have been
detected hours before the first rain-
drop-hit the roof of the radar build-
ing.

MULTIPLE USES—In peace-time,
microwaves are slated for an even
more spectacular career. Several
networks, now being constructed to
carry them, promise these amazing
things: Private phone calls by the
hundreds of thousands sent simul-
taneously over the same wave band
without wires, poles, or cables.
Towns where each citizen has his
own radio frequency, over which he
can get voice, music, and television,
and call any phone in the country
by dialing. Complete abolition of
static and interference from elec-
trical devices and from other sta-
tions. A hundred times as much
“space.on the air” as is now avail-
able in the commercial radio band.
A high-definition and color tele-
vision network to cover the coun-
try. And, perhaps most important
of all, a nation-wide radar network,
geared to television, to regulate all
air traffic and furnish instantaneous
visual weather reports to airfields
throughout the land. By such a sys-
tem, every aircraft over the United
States or approaching it could ke
spotted, identified, and shown simul-
taneously on screens all the way
from Pensacola to Seattle.

Not all these things will come. at
once, but war-time research has
made them all possible and some
will be here before we know it.

The nerve center of the great
microwave development has been
the Radiation Laboratory at Massa-
chusetts Institute of Technology,
established in November, 1940. From
its war-time staff of 3800 scientists,
engineers, and assistants—estimated
to include about 20 percent of the
nation’s top-ranking physicists—
came most of the fabulous electronic
eyes which enabled the United Na-
tions to outpoint the Axis on land
and sea.

Radar was in its crude pioneering
stage when this laboratory began
work. Scientific explorers knew that
tiny radio waves in that part of the
spectrum near visible light had
curious traits of behavior. They can-
not ordinarily travel beyond the
horizon, as can the waves from
a commercial broadcasting station.
Since they are near the spectrum’s
band of visible light, they behave
somewhat like light. Microwaves
are stopped and reflected by solid
objects, and when a mountain or
building stands in the path of their
beafn, a “radio shadow” is cast by
the obstacle. They will not follow
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‘A SECRET

NO LONGER

RADIO PROXIMITY FUZE
Now Can Be Told

The veil of secrecy that shrouded one of the most important factors in the
war just past, can now be lifted. This development, the Radio-Actuated or
Radio Proximity Fuze, has been placed second only to the Atomic Bomb
in importance and scientific development.

In one of the darkest moments this Fuze halted the German drive in the
Belgium counter attack, helped break Jap air power in the Pacific, and in
England finally stopped the buzz bombs that Germany frantically released
prior to the end of the European War.

Jefferson Electric’s contribution in connection with this device can now
be revealed. Also credit, which was withheld due to the utmost secrecy of
the project, now can be given to the skilled and loyal workers, and the
inventive genius of the engineers and production experts who worked so
untiringly.

One of the vital requirements was a safe operating switch that would
insure against detonating the shell as it left the gun but still operate at the
precise moment desired. The time between leaving the gun and firing in
most instances is measured in tenths of seconds. Improper timing in the
fuze of a shell results in premature detonation, commonly referred to as
muzzle bursgs, and is hazardous to the gun crew.

No less than 12 classes of mercury switches (all smaller than a seam-
stress’ thimble) were made to suit the various
types of guns in which Radio Proximity Fuzes
were eventually used. While developing these
sensitive, small mercury switches was a major
accomplishment—the mass production to high ~ Because of the secrecy of
standards of uniform quality and accuracy was, ::: :’:::, ‘.’.L..F“jﬁ,::j"’f‘;';
if anything, a greater feat. This proved again excellency was withheld
Jefferson Electric’s manufacturing skill, produc- lest it draw unnecessary
ing—as with its transformers, ballasts and fuses :;:e::i:::;ov:?; ';l::r:q : ::
—to fixed high standards at mass output rates. been made.

S
I

2

LECTRIC

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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an open wire in the transmitting
station, but have to be sent through
pipes. And while broadcasting waves
travel in all directions from the an-
tenna and can be directed only to a
limited extent, microwaves can be
bunched by a parabolic reflector and
sent out in a sharp beam like that
of a searchlight. Microwave com-
munication is practically free from
static, because the long waves of
both natural and man-made static
disturbances are literally tuned out.

MAGNETRONS — The tremendous
possibilities of microwaves have
long been recognized, but equipment

An antenna installation for the pulse
timé modulation multiplex radio re-
lay system developed by the Federal
Telephone ‘and Radio Corporation as
a new method of handling microwaves

to make use of them was lacking.
The radio world was waiting for a
new kind of tube which would gen-
erate waves no longer than a cigar-
ette, that could be beamed power-
fully over great distances. The
answer came with the “magnetron,”
a deceptively simple-looking device
- which must be ranked among the
greatest of war-time inventions.

This metal gadget, in some sizes
small enough to fit the palm of the
hand, was developed by physicists at
the University of Birmingham in
England, after other nations had
failed in attempts to perfect a similar
tube. One of these tubes was brought
to this country early in the war.

In the hands of Radiation Labora-
tory’s corps of scientific shock troops,
working with engineers of the Bell
Telephone Laboratories and other
firms, the magnetron soon became
the heart of modern radar. The ex-
act manner in which the magnetron
does its job can be described only
in the language of higher physics but
its most significant feature is a
series of keyhole-shaped cavities in
the metal collar which surrounds its
source of power. A stream of elec-
trons, shooting past these holes, sets
up high-frequency vibrations, some-
thing like the way air blown through
a whistle with a small cavity creates
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shrill, high-pitched sound waves.
These tubes produce waves as short
as one inch, which can be accurate-
ly directed in a narrow, pencil-like
beam. They generate short pulses of
energy at the rate of 2400 horsepower
—about half that of a steam locomo-
tive.

Nearly all the radar devices
which shortened the war and saved

lives by ‘the tens of thousands de-

pended upon these powerfully
beamed microwaves. This mighty
but supersensitive tool brought new
uses. For instance, when Dr. Donald
Kerr, of the Radiation Laboratory,
was testing a radar set on the roof,
in March, 1942, he got ‘“nuisance
echoes” in the form of vague, fluffy
images on the screen which could
not have been caused by planes or
other solid objects. Kerr was con-
vinced that these images indicated
rain-filled thundercluods, and he
told the Army Air Forces about it.
Airmen proved his theory by per-
sonal visits to the anticipated thun-
derstorms, and soon the Army was
using microwave radar to spot on-
coming storms in Panama and- the
Pacific. A new aid had been dis-
covered for safer air travel.

Months before peace came, several
of the country’s biggest communica-
tions and electrical manufacturing
firms had applied to the Federal
Communications Commission for
permission to set up relay networks
to transmit television, static-less
radio telephone, facsimile, air-safety
data, and anything else that can
be heard or seen at a distance. Sev-
eral such networks are now being
built by various companies and
there is a land rush for suitable
mountaintops where the line-of-
sight beams can be picked up and
bounced along to the« next relay
station. |

MICROWAVE REVOLUTION—The
first leg of a proposed nation-wide
all-purpose = microwave system,
linking New York and Boston, is
now being completed by -the Ray-
theon Manufacturing Company. Be-
tween the two cities six hilltop re-
lay towers are being erected, some
35 miles apart. Microwave beams,
like the rays of a searchlight, travel
farther from a high elevation, be-
cause of the earth’s curvature. Ulti-
mately Raytheon hopes to grid the
country with microwave networks to
serve all the big population centers
and many rural areas with new com-
munication facilities.

Further evidence of the coming
microwave revolution is Western
Union’s announcement that the
familiar telegraph pole will even-
tually be banished from the Ameri-
can landscape. The company’s  ex-
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perimental relay network between
New York and Philadelphia, using
waves about three inches long, can
transmit as many as 1280 telegrams
simultaneously, and Western Union
plans to extend the system over the
entire country, making obsolete
much ‘of its 2,300,000 miles of wire
and underground cable. This project
should make possible great savings
to the consumer.

Micérowaves up to a certain fre-
quency can also ‘be sent through
electrical “pipes” under-the ground.
For several years: the American
Telephone and Telegraph Company
has been’ working on a system of
underground long-distance coaxial
cables, through which waves are
guided which are miuch too short to
travel - “along an exposed - wire.
Through these cables hundreds of
simultaneous phone calls, as well
as present-day television, FM radio,
and other services can be sent. Now
A. T. & T. is extending the system to
connect the East Coast with Los
Angeles, ‘via “Atlanta, Dallas; and
Ploenix. ‘But' ‘the super high:ifre-
quencies cahnot be sent efficiently
through coaxial cables and, since
these cables are expensive and sub-
ject to damage, A T. & T. is also
heading for the hills and is:building
a microwave relay network between
New York and Boston in order to
make comparative tests of the -two
methods of transmission.

Meanwhile, Westinghouse Electric
Corporation and the Glenn L. Martin
Company have come forward with
the most startling project of all. Put
television relay stations in “high-
flying planes, they say, and spray
the country with programs picked
up by a vertical beam from the
ground studio. The -best: that most
microwave broadcasting ‘stations

can do is to feed receiving sets

Courtesy Readiation Laboratory, M.LT.
A laboratory technician struggles with
one of the ‘thousands of technical
problems which ‘required solution be-
fore “microwave -radar ‘worked -well
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within a radius of 50:miles. But ifia
slow-flying plane carrying television
and FM ‘transmitting equipment,
circles lazily six miles up, it could
serve an area of 103,000 square
miles. Such a plane over Chicago,
for instance, could cover large sec-
tions of Michigan, Wisconsin, Iowa,
Illinois, Indiana, and Ohio. And if
television and FM radio come from
the sky, people who live- in valleys
and near big buildings will not have
to worry about shadows or echoes.

All projected microwave systems
so far discussed are limited in scope
to a single land mass. But how about
television across the sea? The Inter-

national Business Machines Corpo-

ration and the General "Electric
Company, working with the Good-
year Tire and Rubber Company,
makers of lighter-than-air craft,
may have the answer. The three
firms are experimenting with the
possibility of placing unmanned
dirigibles, controlled by land radar
stations, in the stratosphere over the
Atlantic to serve as relay stations
for microwave fare.

Walter S. Lemmon, I.B.M. execu-
tive, predicts that nationwide micro-
wave relays will bring many boons
to business. Here’s one glimpse: To-
day, business and professional men
by the thousands are making tedious
trips to distant cities for conferences
which often last no more than an
hour. Tomorrow, with television
screen in every conference room,
groups can confer face to face
thousands of miles apart, examine
documents, swap stories, and strike
bargains. Savings: time,
sleep.

PULSE TIME MODULATION—An-
other new method of handling
microwaves, called Pulse Time
Modulation, will have to be reck-
oned with. At its first public dem-
onstration, 24 newspaper men en-
tered 24 phone booths and put in
calls. Their combined conversations,
piped to a “dish” antenna on the
roof, were hurled through the air in
scrambled form on the same wave-
band over an 80-mile microwave
relay network and back to an ad-
joining series of phone booths, where
other visitors took part in clear in-
telligible two-way conversations.
This amazing performance was made
possible by a new tube called the
Cyclophon, in which a kind of elec-
tronic switch revolves around termi-

nals from each of the 24 phones,

dipping into each conversation and
snatching a sample 8000 times a sec-
ond. These bits of sound, electroni-
cally numbered and tagged, are sent
over the air and unscrambled and
arranged in the correct order at the
other end. The gaps are much too
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brief to be noticed by the human
ear.

Any number- of calls up to 250
can be handled by a system of this
type, and with enough relay sta-
tions the “package” of conversations
can travel 3000 miles as easily as 80.
Musical programs require more
“samplings” to insure high fidelity,
but PTM, as it is called, can trans-
mit a dozen or more programs in
the same package. This means that
a single station could broadcast all
the radio programs in most Ameri-
can cities, with a great saving of
equipment. The home receiving set,
tuned to a single wavelength, would
have a new kind of selector to ob-
tain the various programs. PTM al-

so makes it possible to send tele-
vision and its sound accompaniment
on the same wave band.

STILL “EXPERIMENTAL”—At the
insistence of the Federal Communi-
cations Commission, all microwave
networks now being built are
labelled “experimental” but suc-
cess seems already assured. Data
obtained in another year or so may
be sufficient to guide the commission
in setting rates and allocating
spheres of activity. Independent ex-
perts, surveying the many micro-
wave projects under way, fear that
without a coérdinated program
there will spring up a helter-skelter
pattern of networks, like a dozen

money, -

Problems

New Precision Built Roto Center

Eliminates Chatter. .. Speeds Production!

Now You Can replace dead centers on lathe and
grinder tailstocks, with this new Keene live Roto -

Center—to increase production—to eliminate all
radial play and possibility of chatter! Low in
cost, the Roto Center is a high capacity unit,
featuring many innovations to speed and improve

quality of work!

Matched roller bearings preloaded, are packed
with high grade anti-friction grease at assembly.
No attention is required for long periods. After
assembly, runout is kept to absolute minimum—
guaranteed less than .0002. Rear of center is
tapped to receive standard hydraulic fitting.
Chips, dust and cutting oil cannot reach bearings!

More and morq peacetime “helps on the job”
are returning to industry. One of these days, fa-
mous, flavorful Wrigley’s Spearmint Gum willalso
be back to help you “on the job”’—but only when
we can assure Wrigley’s Spearmint manufacture
in quantity and ﬁuality for all. Today, we ask you

e famous Wrigley’s Spearmint
wrapper. Tomorrow, you may again enjoy
Wrigley’s Spearmint Gum quality andflavorwhile

to remember t

you are at work.

You can get complete information from

Ingenious New

Technical Methods

To Help You with Your Reconversion

Remember this wrapper

Keene Electrical Machinery Co., 549 W. Washington Blvd.

Chicago 6, I/L.
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railroad lines with tracks of dif-
ferent gages. A standard pattern is
imperative as a national defense
measure, asserts Dr. M. G. White,
Princeton physicist who has been

in charge of aircraft radar at Radia--

tion Laboratory.

Another Pearl Harbor might be
the last one, warns Dr. White, un-
less we have a nation-wide radar
system connected with microwave
relays. Both long-range “early

WHAT RADAR CAN
AND CANNOT DO

|
[ CAN SEE THROUGH
|
|

ANNOT SEE
THROUGH SOLID OBJECTS

warning” sets and Ground Control
Approach equipment are essential,
he says, to spot all planes in the air,
regulate traffic, predict storms, and
assure safe landings in bad weather,
and the microwave network is
needed to flash television images of
air traffic to a screen in the Penta-
gon . Building in any future emer-
gency. Such a system, he estimates,
might cost $200,000,000 for equip-
ment, and require an operating per-
sonnel of 75,000. Since national de-
fense would be only one function of
such a system, there are many ways
to spread the cost. All the na-
tion’s communication — telephone,
telegraph, television, radio, facsimile,
and whatever else the mind of man
can learn to send by radio waves—
could be easily handled by such a
system, with the various domains
parceled out to private corporations.

However the goal is reached, it is
inevitable that within a few years
the country will be laced with
microwave beams, with incalculable
effects on our habits and ways of
livelihood.

® ® ®

ELECTRONIC VULCANIZER

Speeds Production of
Many Rubber Units

Fms’r commercial electronic vul-
canizer is a mass production unit, a
three-story device utilizing 125 kilo-
whatts of electronic energy to service
two complete Foamex mattress vul-
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canization chambers. It was designed
by Firestone and Westinghouse engi-
neers. In preliminary tests, large
double-bed mattresses that previ-
ously required a 35-minute cure by
the old steam jacket method, were
completely cured by electronics in
five minutes.

As in experimental laboratory
tests, close examination of the full
double-bed, electronic-cured mat-
tress revealed that the final product
was superior structurally to the old
type. This is due largely to in-
stantaneous heat supplied uniformly
to all parts of the mattress as con-
trasted to the conventional steam-
heated vulcanization of the foamed
rubber slowly from the outside of
the mattress to the interior. It was
also revealed that the steam method
cannot always be precisely con-
trolled and that parts of a steam-
cured mattress may be completed
and other parts of the same product
under-cured. .

Electronic curing is being applied
to the manufacture of other rubber
products at Firestone. Large hard
rubber wheels requiring five hours
of curing by steam may be wvul-
canized electronically in 18 minutes;
brake blocks are cured by electronic
energy in 48 minutes that require
seven full hours by steam.

FREEDOM OF RESEARCH

Essential to
National Progress

DECLARING that “one of the greatest
moral injuries Hitler did to the Ger-
man nation was to suppress the free-
dom of fundamental research,” Dr.
Willis R. Whitney, founder of Gen-
eral Electric’s Research Laboratory,
said in a recent address that “for
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United States Army Signal Corps photo of the refrigerated S. S. Exchester

fundamental research, which is the
most important kind, the scientists
need a fifth freedom added to the
Atlantic Charter—the freedom of
scientific .inquiry.”

REFRIGERATED SHIPS

Can Carry Any Commodity
Requiring Refrigeration

FIRST of five ships of the same de-
sign for which the American Export
Lines has contracted with the United
States Maritime Commission, the
S. S. Exchester is of approximately
9900 deadweight tons, 473 feet in
length overall, and has, in addition
to more than 500,000 cubic feet of
space for general cargo, approxi-
mately 30,000 cubic feet of space
for refrigerated cargo. The vessels
will be extremely speedy cargo
ships, powered to provide a speed
of 16% knots; actual performance
has shown that the Exchester can
exceed this speed. All five are being
built by the Bethlehem Steel Com-
pany; the refrigeration system is
supplied by the Carrier Corporation.

The 30,000 cubic feet of refriger-
ated cargo space in the Exchester
is divided into six compartments or
“boxes,” fitted with the proper in-
sulation to permit the carriage of
any commodity needing refrigera-
tion, including all kinds of fresh
fruits and fresh meats, having a
controlled temperature ranging from
60 degrees, Fahrenheit, down to
zero, Fahrenheit.

Refrigeration is provided by

means of air cooling, which is sup-
plied by six Carrier Freon-12 com-
pressors, with one spare compressor
as a standby. The system is so ar-
ranged that each compressor can be
used on any cargo box.
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Although these refrigerated cargo
vessels were designed to be operated
in military service of the govern-
ment, they are built to meet the
future requirements of American
Export Lines in the company’s trade
routes to the Mediterranean, the
Black Sea, and India.

PATTERNS

Eliminate Need for
Elaborate Measurements

A NEW patterning process speeded
aircraft and ship production and
is expected to apply to many indus-
tries in the future. Template repro-
duction, the newest method of get-
ting information from designer to
machinist, may replace scale draw-
ings and blueprints or other repro-
ductions in which dimensions are in-
dicated by figures. It is, in effect, a

return to lofting practice used in -

ship building, where a full-size
duplicate of the part to be made is
used as a pattern.

With conventional methods there
are four steps, each subject to human
error, especially in reading dimen-
sions: the engineer’s rough design;
the detailed layout, drawn to scale
and dimensioned; the blueprint; and
the full-scale layout made in the
factory. With template reproduction
the design engineer draws a full-
scale pattern on a metal sheet coated
with dull white lacquer. Details, in-
cluding rivet holes, are shéwn, but
only basic dimensions, such as the
relation of wing to body in an air-
plane, are indicated by figures. From
this point on, reproductions, all full-
scale, are made by mechanical
means.

Several methods are used to re-
produce the original design on metal
sheets which may be cut to form
shop templates. In one common
method, a glass plate coated with a
photographic emulsion is placed
against the design and a light is
shone through it. After development,
the design appears in white lines on
a black background. The plate is
then placed against a fresh metal
sheet coated with the white lacquer
and with photographic emulsion.
This combination, exposed as in
making an ordinary photographic
contact print, reproduces the design
in black on white on the metal sheet.
In a similar method, phosphorescent
lacquer pigments on the original de-
sign provide the light source, and the
negative is a metal sheet. Another
method uses two rooms as a camera;
a lens in the partition focuses the
design on a photosensitive metal
sheet, which becomes the negative.
Non-photographic methods, includ-
ing offset lithography whereby an
inked design is transferred to a rub-
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EXACT WEIGHT Scale weigh-
ing color pigments in an en-
closed stainless steel laboratory
hood. lectro  Metallurgical
Company, New York.

. i
T

Colors in the Middle Ages and Now . . .

The colors of the middle ages were beautiful and lasting
yet they lacked uniformity. The reason? They were solely
the product of individual skill. Color compounding today
is strictly a mechanical operation . . . weighing to the
fraction-ounce. Color success now is the right equipment
for the task. Failure to attain perfect color matching today
is almost entirely due to equipment. There are several
EXACT WEIGHT Scales for color compounding. Fine
jobs require delicate weights to 1/1000 oz. . . . mass color
jobs not so fine. This is but another operation in modern
American Industry handled by these famous scales. What
is your problem? Write us!

THE EXACT WEIGHT SCALE COMPANY

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

ber roller and thence to the dupli-
cate metal sheet, are also used.

The metal templates go directly to
the factory to be used as models. Jigs
are also made directly from such
templates without additional layout.
One or more of these methods should
be especially useful in the future to
those industries engaged in manu-
facturing frequent new models from
raw materials in sheet form.

The principal advantage of tem-
plate reproduction is the reduction
of human error after the original de-
sign is made. It has been estimated
that templates can cut tooling time
60 percent. Assembly time can be
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reduced by making sub-assemblies
of the templates to be used as
models. Template reproduction costs
little, and the entire process takes
less than a half-hour. By comparing
the finished part with the original
template, the final inspector has a
visual check and need not make
elaborate measurements. Metal tem-
plates can also be sent to subcon-
tractors.

Template reproduction is now be-
ing used in many phases of aircraft
and ship manufacture, from engines
to plastics turrets, and is expected to
apply to automotive industries in the
future. It has simplified the design
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of new models of refrigerators and
has been used or proposed for many
other products and purposes from
plastics lamps and candlesticks to
home boat building.—Industrial Bul-
letin of Arthur D. Little, Inc.

EXTINGUISHERS-ON-RAILS

Safe-Guard Streamliners
Against Fires

F[RES on Diesel-electric locomotives,
that might be whipped to dangerous
proportions in ‘the winds caused by
“streamliner” speeds, can be prompt-
ly detected and extinguished by new
equipment installed on the engines
that pull such famous Florida trains
as the Silver Meteor, Sun Queen,
and Palm Land for the Seaboard Air
Line Railway. The equipment was
developed by the C-O-Two Fire
Equipment Company and the Pyrene
Manufacturing Company.

The system turns a regular Diesel-
electric locomotive into a veritable

Built-in carbon dioxide fire extinguish-
ing equipment on a locomotive

“fire-engine-on-rails,” since the ap-
paratus automatically detects both
smoldering and fast-burning fires
underneath or inside the locomotive,
and can kill fires inside the cab
while traveling at high speeds or,
when, the itrain is stopped, ex-
tinguish flames under the train or
along the right of way.

Fires over the engines are de-
tected by a thermostatic system
which turns on a red “fire alarm”
light and sounds a gong. Electronic
smoke-detecting apparatus, which it
is claimed will function even while
the train is traveling 100 miles an
hour, reveals fires in the battery
boxes or on the under side of the
locomotive. Fires at these points re-
sult from accumulations of road dust,
dry grass, and paper that becomes
saturated with oil, and are set aflame
by.sparks from the brake shoes, and,
since the  flames are not visible to
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the crew, considerable damage may
result unless some means of fire de-
tection is provided.

In the engine compartment, fire is
extinguished by means of a built-in
carbon dioxide system which floods
the endangered area with a dry, in-
ert gas, which is a non-conductor
of electricity and quickly smothers
fire. For fires inside or underneath
the engine, a carbon 'dioxide hose
reel, hand extinguishers, and foam
playpipes are provided. By a simple
control, the playpipes may be used
to discharge either high expansion
mechanical foam for oil and gasoline
fires or plain water for wood and
brush fires. Oil or brush fires as far
as 100 feet from the train along the
right of way can be extinguished
by means of the playpipes.

ENGINE STARTER

Uses Cartridge to
Rotate Crankshaft

STARTING of aircraft engines has
long been a source of trouble, espe-
cially with modern high-powered
engines. Hence the development of
the cartridge engine starter, manu-
factured by Breeze Corporations,
Inc.,, under Coffman patents, has
proved valuable to aviation in gen-
eral. It is possible that this new en-
gine starter will find further use on
aircraft which use airports where
battery-cart facilities are lacking.

The theory behind this simple
engine-starting device is to use the
energy of a fuel contained in a car-
tridge, placed in a specially designed
breech mounted in the cockpit or
under the cowling, to provide torque
to turn the engine over at a speed
sufficient for starting.

Its advantages are: (1) ample
power, yet minimum torsional shock
to the engine parts; (2) the pilot can
start the engine quickly without the
aid of ground mechanics; (3) no

drain on storage batteries, thus en-

How the cartridge engine starter
works: ‘When the cartridge in the
breach, at left in (1), is detonated
electrically, slow-burning pellets are
driven into a chamber (2) where their
combustion builds up gas pressure
against a piston. As the piston is
forced to position (3), a 30-ton thrust
-is ‘exerted to turn the crankshaft
through three revolutions. The spfing
returns the piston to starting position

abling light-weight batteries to be
used, which increases pay load; (4)
since far less priming. is reéguired to
start, engine life is increased: In
operation, the cartridge is placed in
the breech; then. when electrical
contact is made it-ignites a quick-
burning powder which in turn drives
slow-burning pellets into the com-
bustion chamber of the starter. As
combustion proceeds it builds up -gas
pressure against the:starter piston.
The power stroke begins when the
helical splines impart a rotary
movement to the clutch jaws. The
erigine has made three revolutions
by the time the power stroke of the
starter is completed; a valve then
opens-and a helical spring returns
the-starter piston to its-original po-
sition: A 30-ton thrust is converted
to 180 revolutions per minute of the
crankshaft.

It is readily apparent that this
mechanism. is® subjected to high
stress and shock in its main working
parts, and hence must be built of
strong and. tough alloy steels. Since
corrosion-resistance also is a con-
sideration, stainless steel is specified
for the cylinder forging, and for-
parts of the breech mechanism
(which are forged and heat treated),
for the tubing which connects the
breech with the combustion cylin-
der, and for the more important
gears and shafts which atre heat
treated to a Rockwell C hardness of
38/42.—Nickel-Steel Topics.

MILLED GLASS FIBERS

Improve Paper, Plastics,
Abrasives, and Paint

RESEARCH now being conducted in
the laboratories of Owens-Corning
Fiberglas Corporation and in the
laboratories of other manufacturers
points to numerous uses of a new
material—Fiberglas milled fibers—
as a reinforcing agent for special
papers, plastics, and abrasive com-
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pounds. The milled fibers have also
been employed successfully to. im-
prove the special characteristics of
sound-deadening. paints.

Fiberglas milled fibers are formed
by hammermilling Fiberglas con-
tinuous yarns into maximum lengths
ranging from one thirty-second of
an inch to one and one-half inches.
Diameter of the fibers, in all lengths,
is 25 one-hundred-thousandths
(0.00025) of an inch. Appearance of
the fibers varies with the maximum
fiber length. The shortest lengths are
tightly nodulated, white the longest
sizes form a loose mass.

- The téar strength of explosive
paper, used for wrapping dynamite,
is materially increased by the addi-
tion of 10 percent, by weight, of
three-quarter-inch milled fibers.
The presence of the glass fibers pro-
vides a better bond between the
paper and the paraffin used to coat
it. Hinging action is minimized. Be-
cause dispersion of the glass fibers
in the paper gives it more uniform
strength,.. the paper.. . disintegrates
after the-explosion,:instead of leav-
ing . small. pieces ‘to - smolder and
perhaps-to cause a fire.

Ten “percent, by weight, of the
milled “fibers dispersed in filtering
paper gives it more uniform capil-
larity and speeds the filtering proc-
ess. The fibers act as veins which
conduct. moisture rapidly through-
out the paper. Because of this char-
acteristic, the same percentage of the
fibers in  laminating paper speeds
impregnation by the resin and re-
duces curing time.

These milled fibers have been
successfully incorporated in high-
pressure resins (melamine) to form
molded plastics- switch boxes. Tests
show that the product has increased
impact strength, an arc resistance of
183 to 186 seconds of flash in contrast
to from two to five seconds of flash
when other fillers are used, and
that when burned (A.S.T.M. test)
there is a weight loss of only 3 per-
cent as compared to the 30 percent
weight loss when other fillers are
incorporated in the resin. These im-
proved’ characteristics indicate that
the milled fibers are adaptable to
many other applications in the high-
pressure molded plastics field.

A 300 to 400 percent improve-
ment in’impact strength and gen-
erally longer life have been given
phonograph records by replacing
organic filler material with 3 per-
cent, by weight, of the one-eight-
inch Fiberglas milled fibers. Record
deterioration. is frequently due to
the presence of microscopic blisters
in the sound track. Such blisters are
attributable to swelling of organic
filler material, caused by moisture
absorption. Since the milled Fiber-
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glas fibers are microscopically fine
solid glass rods they can neither
absorb moisture nor swell. No in-
crease in the noise level is caused
by the presence of the glass fibers.

Strength and performance of
abrasive cutting wheels have been
improved by incorporation of one-
quarter-inch Fiberglas milled fibers
in the abrasive grain (chopped silica,
carborundum, and so on) which is
mixed with a thermo-setting binder
and molded into form. Addition of
the milled fibers has increased by
25 percent the strength of 12-inch-
diameter; one - eighth-inch-thick
wheels used to cut the bead off
molded metal products. Top operat-

ing speed has been increased from
15,000 to 17,000 revolutions per min-
ute. The heat generated is dissipated
rapidly and less tendency to burn
the metal is shown.

Fiberglas milled fibers ranging
from one-sixteenth to one-thirty-
second of an inch in length have
been incorporated in sound-deaden-
ing paints, with a resulting improve-
ment of 100 percent in sound. dead-
ening qualities. The paints, sprayed
on metal surfaces, “de-ping” the
metal by reducing the vibration.
Their chief field of use is the auto-
motive industry where they are ap-
plied to the interior metal surfaces
of passenger cars and trucks.

The new Wollensak binocular you’ve been waiting for is here!
An even finer glass than your pnzed prewar Wollensak binocular,

it-will feature COATED OPTICS*

to provide increased light-trans-

mission. With it you’ll get a new thrill from vacation trips, hunting and

sporting events.

Of course, you’ll ' want to start enjoying your new binocular as soon
as possible. Because supplies will be limited for some time, we suggest
that you order from your dealer now.

8x30mm Wollensak Binocular®, central focusing, with leather carrying

case, $82.50.

6x30mm Wollensak BinocularX, individual focusing eyepieces, with

leather.carrying case, $72.50.

*The optical system of every Wollensak binocular is specially coated
with the new Wollensak WOCOTE.
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New Products

and

Processes

DIE INSERTS

Of Sintered Carbide
Have Long Life

BLANKING and forming dies that mul-
tiply by 10 to 1000 the number of pieces
produced per grind, that save—in
down time—from six to eight weeks’
production per year, and that are ex-

Long-life Diecarb punching die

pected to lower production costs on
thousands of commodities, are now
available to industry. Using inserts of
Diecarb, sintered carbide combinations
with a Rockwell hardness of from 65
to 73, tests have been underway in a
diversified group of industrial plants
for some time.

The life of a Diecarb die has not yet
been determined for the reason that
each such die manufactured is still in
use or in operating condition. The
“breakdown” point, where regrinding
becomes necessary, of blanking dies
with sintered c¢arbide inserts comes
only after extremely long usage.

The Firth-Sterling Steel Company
manufactures the Diecarb in four
grades. In addition, the company is em-
barking on plans for an educational pro-
gram to provide engineering assistance
on the application of sintered carbides
to die-making.

VAPOR TRAP

Salvages Cutting
Qils or Coolants

COLLECTING vapor from oil or cutting
fluids arising from cutting, grinding,
and similar operations and returning
it to the source of its supply is the
job done by a new Dustkop recently
announced by Aget-Detroit Company.

The new vapor collector is for use on
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virtually any type of high-speed pro-
duction machine tools employing cut-
ting oils or coolant. It employs a
motor-driven multiple blade fan to
provide suction to draw the vapor
from the vicinity of the operator and
the work. The vapor laden air is sent
against the inside surface of spun glass
filter material where the vapor con-
denses and is collected in a pan, the
cleaned air being recirculated into the
working space. This collected fluid is
returned to the sump or reservoir of
the machine tool through the faucet
provided on the pan.

Installation is made with either ordi-
nary sheet metal pipe or flexible metal
hose of five-inch diameter which fits
the inlet flange of the collector and can
be located near the source of the vapor.

ELECTRICAL MICROMETER

Uses Frequency Modulation
Principles for Extreme Precision

HAVING a precision never yet required
by industry, an unusual type of elec-
trical micrometer measures movements,
or changes in position, as small as one-
tenth of a millionth of an inch. It can
measure rapid changes in position only
one thousandth as large as the thick-
ness of the printing ink on a newspaper,
or about one fifty-thousandth the
thickness of newsprint. It is so sensitive
it can record changes much smaller
than the wavelength of light, which is
the standard used in calibrating it.
This new tool of science utilizes
the principle of frequency modulation
(FM) radio to measure the position of
either slowly or rapidly moving ob-
jects without touching the object being

measured. It was developed by Battelle
Memorial Institute technologists as a
research tool and has already been
utilized in several important war in-
vestigations.

Fhe first application of the new de-
vice at Battelle was to measure the er-
rors in high precision lathe spindles
used in machining aircraft motor parts.
With it minute errors could be deter-
mined, and spindles designed on the
basis of information given by the in-
strument have extreme precision.

The instrument is also the heart of
an apparatus used for measuring and
recording the changes in crystal struc-
ture when steel is heated rapidly, as
in electric welding. This apparatus pro-
vides valuable help in assuring good
service from welded structures, such
as ships, bridges, and heavy industrial
products.

CENTRIFUGAL CASTING

Produces Parts of
Virtually Pure Copper

COPPER parts for certain electrical ap-

paratus can be cast centrifugally, ob-
taining a consistently better quality
than would be possible with sand cast-
ing and reducing the amount of scrap
per casting. Possibility of the occur-
rence of sand holes and blow holes
inherent in the sand casting method is
eliminated, and the centrifugal method
provides a much denser metal.

As this method is applied at General
Electric, the copper is brought up to a
temperature of between 1200 and 1250
degrees, Centigrade, or 100 degrees
higher than the temperature required
for sand casting. Méanwhile, the runner
box and die are heated with torches to
a temperature of approximately 250
degrees, Centigrade.

After the drosses are skimmed from
the surface, the molten copper is poured
into the runner box, from which it
flows into the spinning die. When more
than one crucible is used, the. opening
between the runner box and die is
plugged long enough to prevent any
interruption between the charges, thus

Lathe-spindle precision is measured with the electrical micrometer
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avoiding the possibility of a cold shot.

The die is kept spinning at about 300
revolutions per minute for two minutes.
After the casting is removed, impuri-
ties remaining at the inside of the ring
are removed by machining. The final
result is a ring of virtually pure copper.

VIBRATION REDUCED

By Simple Mount That
Handles Small Loads

A NEw light-duty mount which will
handle loads as low as one pound,
eliminateS disturbing vibration and
noise from small motors, typewriters,
business machines, household appli-
ances, and small power tools. It will
also isolate delicate instruments, tables,
desks, from external vibration. Known
as Rexon Mounts and made by Hamil-

High vibration dampening properties

ton Kent Manufacturing Company, the
mount design, a departure from con-
ventional practice, combines the high
vibration dampening properties of rub-
ber loaded-in-shear, with the safety,
durability, and ease of installation of a
simple compression mount. With the
average shear mount, loads must be
carefully calculated as any overload
may seriously damage the mount. With
Rexon mounts it is reported that no
overloading of the shear elements is
possible.

UNIVERSAL ADHESIVE

Stems from a Family

Of Synthetic Rubbers

DEVELOPED to meet a host of needs
wherein an unusually strong and all-
purpose adhesive is required, Pliobond,
a “universal adhesive,” can be applied
either as a cold setting cement or under
heat and pressure, depending on re-
quirements.

Born in the Goodyear Research Lab-
oratory, Pliobond is an entirely syn-
thetic complex compound with.resin-
like properties, but also with rubber-
like characteristics. It stems from a
family of new elastomers, more com-
monly called synthetic rubbers, and
has an amazing affinity for a very wide
range of substances.

The new adhesive has already been
successfully employed for bonding a
variety of materials including metals,
plastics, fabrics, ceramic ware, vul-
canized rubber, paper, leather, glass,
plaster, wood, and Portland cement
concrete. It has also proved feasible
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to bond, by use of Pliobond, any of
these materlals to each-other. In many
cases where Pliobond is used, the bond
itself is stronger than the bonded ma-
terials; and it has the added advantages
of being flexible, water-proof, and re-
sistant to the actions of cliemicals, hy-
drocarbons, and oils or greases.

Shock-resistant and shock-absorbing
assemblies have become of increasing
importance. Most of our means of trans-
portation involve vibration, which is
hard on adhesives and hard on delicate
instruments as well as on human be-
ings. Pliobond is reported to be out-
standing in shock-resistance, and
makes possible rapid assembly of
shock-absorbing mountings.

In electronic equipment, there are
many places where insulations must be
bonded to metal. Pliobond has shown
promise of solving some annoying
problems in this field.

It produces bonds between fabrics
stronger than the fabric itself and,
because it is resistant to many chemi-
cals, has shown promise in the as-
sembly of work clothes, handbags, lug-
gage, and other articles wherein fabrics
and more rigid material are brought
together.

Pliobond bonds metal to metal. It
can be used to assemble quickly and
accurately jigs and fixtures, because
the bonding is simple, the heat is in-
sufficient to cause warping of the
metal, and, if necessary, the bond may
be disassembled by suitable means that
will not harm the assembly. In delicate
equipment where riveting, soldering,
or welding may be impossible or diffi-
cult, Pliobond should serve.

It is obvious that Pliobond can also
be an outstanding repair material in
shop and home, since it can be used to
mend all sorts of flexible and rigid
articles and combinations.

HARDNESS TESTER

Adaptable to Large
or Small Pieces

GIVING atrue “Rockwell” reading, with
either a -diamond or steel ball pene-
trator, a new hardness tester can han-
dle parts ranging from 1% inch to 26

Testing hardness of a large gear
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inches. The adjustable height table is
supplemented by a movable capstan
easily varied to match the table height.
A roller bearing carriage on-the table
facilitates positioning of heavy parts.

Operating technique and readings for
this Clark Hardness Tester are similar
to the familiar “Rockwell” tester.

WHEEL DRESSER

Operates to
Close Tolerances

AN ANGLE correcting radius dresser
that provides complete wheel dressing
service in which the operator can dress
a radius, an angle, a compound-com-
plex angle, and an angle tangent to
a radius, in one operation is announced
by the U. S. Tool and Manufacturing

Primary position of radius dresser,
with secondary position for large or

small radii shown at lower right

"Company. When these four operations

are performed the primary diamond
holder position is used but provision has
also been made for forming extremely
small or large radii. For this work, an
accessory is used which consists of a
special diamond holder mounted in a
secondary position.

To make it practical to dress an angle
tangent to a radius and the radius too,
in one continuous operation, the dress-
ing-arm is. provided with a calibrated
rack adjustment. This makes the
matching of radius and tangent a
routine matter, with the diamond in
either. primary or secondary - positions.
If these jobs are done as separate op-
erations on single-purpose radius
dressers, the most expert handling is
required. In this one device, together
with the one diamond holder acces-
sory, is embodied all of the equipment
that is required for any kind of wheel
dressing, and close tolerances may be
maintained throughout.

ENGINE HOSE

Resists High Pressures
And Temperatures

ENGINES of airplanes will be lubricated
and cooled more efficiently as the re-
sult of the development of a new
synthetic rubber hose which offers in-
creased resistance to.heat and pressure.
Perfected by engineers of the United
States Rubber Company, the improved
hose is designed to withstand tempera-
tures up to 250 degrees, Fahrenheit, for
use in oil lines and up to 300 degrees
for installation in cooling systems.
Resistance to pressure in hose one
inch in diameter is double that of hose
formerly. used. The strength is  in-
creased proportionately in the other
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sizes, ranging from one-quarter inch
to two and one-half inches in diameter.

One of the principal featues of con-
struction is a new high-strength car-
cass built with Ustex, a chemically-
treated cotton yarn which is much
stronger than regular untreated cotton
yarn. Special heat-resistant synthetic
rubber was perfected after extensive
research and experimentation in the
United States Rubber Company’s lab-
oratories.

THREADED CORES

Contribute to Compactness
Of Radio Receivers

SCREW type molded iron cores for
radio transformers, now being made
generally available, offer many engi-
neering and constructional advantages
by virtue of the fact that the cores
themselves are threaded. No brass core
screw is necessary for adjustment.

Smaller assemblies are readily pos-
sible because the overall length of a
coil and screw type core is less than
that of the conventional core, machine
screw, and bushing. Thus smaller cans
can be used and threaded coil forms are
unnecessary in many cases. Instead, “C”
clips extending through slots in the
coil forms can be used to contact the
core threads.

The design of i-f and dual i-f trans-
formers for AM and FM is greatly
facilitated by screw cores since such

Screw type cores for radio coils

units may be tuned from one end of
the transformer-can simply by placing
the coils side by side. Antenna, r-f,
and oscillator coils for each band of
multi-band sets become small and com-
pact by use of these screw cores, made
by Stackpole Carbon Company, and
may be mounted in groups for each
band.

SPONGE RUBBER

Assists Workers in
Picking Up Parts

EMPLOYEES in a large industrial plant
‘were having difficulty picking up small
metal parts used in the assembly of
one product. The assembly line traveled
past them faster than they could pick
up the parts—but not faster than they
could work. The chief trouble was that
the ‘workers fumbled the small parts
and couldn’t get them off the table at
the speed necessary to keep up with the
production line.

An engineer of The B. F. Goodrich
‘Company suggested that the table be
‘covered with a thin slab of sponge rub-
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Advertising Man—
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INVENTORS

Industry needs your ideas now! Manu-
facturers are getting ready NOW for
post-war sales and production. Factories
must have products to take up the slack
after war orders stop. Get our NEW
FREE inventor’s book today and valuable
“Invention Record” form. Act now.

McMORROW & BERMAN
egistered Patent Attorneys
175-B A tlantic Building, Wa hmgton 4, D. C.
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SOUTH BEND

TOOLROOM LATHES
for Precision Machine Work

13" Toolroom Lathe

It is in exacting toolroom work, or on produc-
tion jobs that call for toolroom accuracy, that
the high precision of South Bend Lathes is most
appreciated. Their smooth operation through
a wide range of spindle speeds produces
exceedingly fine finishes—in fact, subsequent
finishing operations often can be eliminated.
Toolroom and Engine Lathes made in 5 sizes:
9” to 16” swings— 2 sizes of Turret Lathes:
34" and 1” collet capacity. Write for our new
Catalog No. 100-D.

[ SOUTH BEND LATHE WORKS
Lathe Builders Since 1906
458 E. MADISON ST., SOUTH BEND 22, IND.

WETSTART offers sure ﬁre protec-
tion for bile i

and batteries. Condensahon, rain,
even actual spraying will not keep
your car from starting if you use
WETSTART. Protects wiring insu-
. lation and makes ignition systems
waterproof. To apply, simply brush
WETSTART on all exposed ignition
system wires and parts. Convenient
1-ounce size. For information write
The General Detroit Corp., Dept.
13.E, 2272 East Jefferson Avenue,
Detroit 7, Michigan.
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NOW IS THE TIME TO
PATENT YOUR INVENTION

Manufacturers everywhere
in striving to keep ahead
of ‘competition are buying
up patent rights so that
they will have new items
to make and sell. Hence,
the wise thing for you to
do is also to act at once.
Protect your _invention
and yourself—by apply-
ing 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
oy will want to know. Mail coupon
{or Free “‘Patent Guide”” and “Record
of Invention’ form today.

CLARENCE A. OBRIEN
& HARVEY B. JACOBSON

Registered, Patent Attorneys
65-A Adams Bldg., Washington 4, D. C. I
Please send your 48-Page_“Patent Guide” l

{ PATENT G

08 e

and_ your of Invention” form
FREE. 'rlm uquat does .not obligate me. |
Name......swewe.-- .- eeer svs-seveseme

=
Address..... ......-.........,...........‘g
I3
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ber, so the workers could get the tips
of their fingers easily around the small
parts and place them in the assembly.
It worked from the start, and the as-
sembly went off the line on schedule.

The sponge rubber slab can be as
thin as & inch and still enable workers
to get their fingers into it to pick up
the parts, although different sponge
thicknesses and densities may be re-
quired for some jobs.

DIP RACK

For Chemical Cleaning
of Small Parts

A METAL dip rack has been developed
to fit a standard five-gallon container,
thus providing a simple means for
cleaning small parts by immersion in
a self-sealing compound known as
Fuzee. According to its manufacturer,

- Turco Products, Ine, the compound

quickly and thoroughly removes stub-
born carbon, engine varnish, and other
adhesive dirt from pistons, fuel-pumps,
and ‘carburetors.

Most effective solvents for removal
of dirt have been dangerous to use,
being high in volatility, inflammability,

Rack fits a standard container

and obnoxious fumes. These solvents
are also rendered rapidly useless by
corrosive contamination. Turco chem-
ists have overcome these difficulties
and dangers in Fuzee by use of a com-
pound on the surface of which a “seal”
floats. This seal practically eliminates
fumes, and other troubles.

FOUNDRY OVEN

Bakes Cores Rapidly
Yet Uniformly

GAS FIRED, a two-section batch type
oven, using forced convection and re-
circulation, has completely eliminated
rejects due to faulty baking and has
saved considerable floor space in a
mid-west foundry. Replacing two older
ovens, located in different parts of the
foundry, the new Despatch oven con-
solidates core baking operations and
provides ample capacity for present and
future production requirements.

A new type of duct with adjustable
scoop ports provides uniformity of heat-
ing. The C. W. Olson Manufacturing
Company reports that since the new
Despatch oven has been in operation
—about two months—they are baking
flywheel cores with perfect uniformity
in two hours that previously required
three hours to bake (and then some
were green and some burned). This
represents a saving of 33 percent in
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"CONCEALED WEAPON"
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OF A
32-CAL. COI.'I'S
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A PERFEC‘I‘ FACSIMII.E

Made
PLASTICO MO'ULAGE
MATERIALS

It is a most interesting example of the
perfect work that can be done. It has
every appearance of the original but is
safe, never loaded.

Slip a check or M.O. in an envelope today.
With the pistol you will get complete
illustrated folders giving full information
on the use of Moulage in_Criminology,
Surgery, Medicine or Arts & Crafts.

Just address the manufacturers—

TECHNICAL SUPPLY €O, Dept. 8

Palo Alto, California

Locate any celestial object within a few seconds

and observe planets in the daytime by HAINES

UNIVERSAL TELESCOPE MOUNTING = AND
OBSERVATORY LECTERN

(1) WEATHERPROOF against rain and snow.

(2) GALE AND STORM PROOF, will not
vibrate. Parts can be carried in car.
(3) CIRCLES GRADUATED WITH SEX-
TANT ACCURACY 720 divisions.

13)52” diam.
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45° table top for EPHEMERIS and post

for supporting FLASHLIGHT.

Complete, observatory without telescope $150.

Will take any telescope up to eight inches
giameter

(4)

HAINES SCIENTIFIC INSTRUMENTS
Box 171, Englewood, N. J.

INVENTORS. Do Not Delay.

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

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

EXPERIMENTERS
Assortment of almost 400 valuable new springs.
75 different kinds, numerous sizes, conta ning
torsion, expansion, compression, and.some flat
types, Useful for all expe-

riments, ‘models, repé.irs Deluxe assortment,
$3.00. Jumbo assortment, $5. A Tremendous
Value. Postpaid. Satisfaction guaranteed.

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

BUY VICTORY BONDS

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

ORRO
RISMS e, opicias for Ay

Rejected for slightly chipped edges. Outstand-
ing Bargain!
30C ea. 4 for $1.00 postpaid

OCULAR RETICLE’ micrometer disc

for eyepiece. Suitable for microscopes, tele-
scopes, surveying, sighting, and other optical
measuring instruments; also for counting,
measuring and locating as with cross-hair,
Very accurately ruled. Rests on diaphragm,
ruling can be seen in the field of view super-
1m1gosed on image. Diameter, .829”. Baryta

1.58. Cross-hair ‘and numbered net

rulings. Our price only $1.00 each. Worth

many times more. Quantity strictly limited.
No C. O. D. — Remit with order.
HARRY ROSS

Scientific and Laboratory Apparatus
70 W. Broadway, N. Y. 7, N. Y.
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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”

In 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.

Equatorial Mountings for
Weather Bureau Instruments
and Telescopes

Ramsden Eyepieces
147, 15”, 1" E.F.L. 1V4” dia. each $5.10.

C. C. YOUNG

25 Richard Road East Hartford 8, Conn.

Zﬁ‘f,;gv WORK SHOP!

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

It you have a workshup—at home
or in business—you need this new
Warner Electroplater. At the stroke
of an electrified brush, you can
i 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
JSor others, your machine can pay for
1tself within a week. So make your
shop complete by getting a Warner
Electroplater right away Send to-
day for FREE SAMPLE and lllus-
trated literature. ACT AT ONCE!

WARNER ELECTRIC CO.. DEPT. G-17
663 N. Wells St., Chicago 10, lIl.

For
® MODEL MAKERS
©® MAINTENANCE
e HOBBY SHOPS
® HOME SHOPS
® SALVAGE PARTS

I WARNER ELECTRIC CO.
663 N. Wells St., Chicago 10, Dept. G-17
I Gentlemen: Send Free Sample and Details to:
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Two older foundry ovens were replaced
by - this two-section batch type unit

core baking time and no core losses due
to baking. :

Objectionable fumes have been en-
tirely eliminated from the core room
and handling has been reduced ‘to a
minimum. Because of the low: ceiling in
the core room it was necessary to in-
stall the oven with direct gas fired
heating unit, blower, and automatic
controls on the side rather than on the
top of the oven as in the conventional
manner. :

They are able to load the oven with
four small racks, two small and one
large rack, or two large racks, and all
cores, regardless of size, are perfectly
baked. This provides maximum load-
ing flexibility to meet production re-
quirements.

DE-IONIZED WATER

< From Laboratory Size
Units for Industrial Use

COMPACT laboratory wunits, producing

purified water comparable to distilled '

water, are now available to laboratories
and technicians requiring high flow
rates from relatively small-size equip-
ment.

Pure water is produced by this de-
ionizing equipment at 1 to 10 percent
of the cost of distilled water, according
to the manufacturer, Illinois Water
Treatment Company.

Portable, a thirty-five pound, 12-
gallons-per-hour unit is 22 inches high,
13 inches wide, and 8 inches deep.
Larger laboratory units, providing 60-
gallons-per-hour and 100-gallons-per-
hour are approximately 60 inches high,
30 inches wide, and 20 inches deep.

Water quality is protected throughout

Portable de-ionizer for producing puri-
fied water comparable to distilled

SCIENTIFIC AMERICAN

TELESCOPEN

Our engineers have com-
pleted various new models
of Terrestrial and Astro-
nomical Telescopes. Now,
we are in a position to ac-
cept orders. The optical
accuracy, superior mate-
rials, and careful crafts-
manship synonymous with
Mogey quality standards
have been meticulously
maintained in these new
designs.

The optical system of any
Mogey telescope can be
treated with OPTO-COTE.
This hard, permanent lens
coating greatly increases
light transmission and as-
sures brighter, more clear-
ly defined images.

Wm. MOGEY & SONS, Inc.

Established 1882

PLAINFIELD NEW JERSEY

MAGIC ELECTRIC WELDER .

110 volt AC-DC; welds, brazes, solders, cuts
all metals; easy to use; full directions. Com-
plete with power unit, flame and metallic arc
attachments, carbons, fluxes, rods, mask. Used
by the Navy. For professional or hobbyist.
Only $19.95.

MAGIC WELDER MFG. CO.

239 Canal St. Dept. PA-1 New York City

1007 satisfaction.

STUDY COURSES
self-instruction
books,
Rented, sold,

Cash paid for used courses.

e Complete HOME-

and
text-
slightly used.
ex-
changed. All subjects.
Full

details & 100-page illustrated bargain catalog Free.

Write Nelson Co., 1139

S. Wabash Av,,
Chicago 5, IIL

Dept. 2-31,
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ACHROMATIC TELESCOPE
OBJECTIVES

Built to your order
Fluoride Hard Coated Surfaces Made from
Crown and Flint Precision annealed Optical
Glass
Clear Aperture

Focal Length
2 inch i

inch
.

Price
$15.00
40.00
100.00
200.00
400.00
We. can manufacture any size objective
and focal lengths to your order.
All focal lengths subject to plus and minus
tolerances of 215 9,.
REFLECTING TELESCOPE MIRRORS. COR-
RECTLY FIGURED: CHROME ALUMINJZED:
. Made from Pyrex blanks;
Diameter Focal Length
414 inch 32 inch
6 i 48
o 80
“ 100.00

121 7 96 200.00
Above objective lenses and mirrors guar-
anteed to be built to your satisfaction or
we will refund your money.

MAYFLOR PRODUCTS CORP.
KATONAH 2, N. Y.

Price
$15.00
40.00
70.00

(3]
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A COMPLETE SERVICE FOR:—
AMATEUR ASTRONOMERS
TELESCOPE MAKERS

Drives
Tripods
Mirrors Figuring
Achromats Panchronizing

MIRRORS MADE TO ORDER
Telescopes & Observatories Overhauled

sxx Quality oURMOTTO sk
PROFESSIONAL SERVICE AVAILABLE
Write for Catalogue and Price List

ASTRO TELESCOPE COMPANY

P. O. Box 1365—Glendale 5, Calif.
George Carroll—724 E. Elk, Glendale 5.

—SERVING THE WESTERN STATES—

Telescopes Kits
Eye Pieces

Mounts
Castings
Tubes

ARMY AUCTION BARGAINS

Cadet cart, box, black ....cceovvenennns .30 each
Antique oil cup ....... 9000 .oo25
Krag rear sight, new . 1.00
Shot gun nipples ............ 25 7
Army jack screw, 22” closed 1.7
Revolver holster, black, cal. 45 45 7
Mauser 98 book showing parts . 45 7
Angular bayonet, cal. 45 ..... 9
Lead e, 612” bowl . 1.80
Flint pistol barrel, 6” rusty .35
Flints, assorted ....... or 1.00
Assorted screwdrivers .......... 2 for 1.00

ces do not include postage.
Articles shown in special circular for 3¢ stamp.
1945 catalog, 308 pages, over 2000 illustrations
of guns, pistols, sabers, helmets, medals, buttons
etc. mailed in U. S. for one doliar.

FRANCIS BANNERMAN SONS
501 Broadway, New York 12

NOW! Enjoy Learning to Speak

SPANISH-

FRENCH- GERMAN-ITAI.IAN .

IG opportunities and jobs

‘waiting  for those who
can speak Spanish. Millions
of dollars being invested in
Mexico, Central and South
America—business and travel
increasing every day. Now
the ability to speak Spanish
will mean more to you than

ever before.
15 Mmufes a Day

Only

The CORTINA METHOD.
famous for OVER SIXTY
YEARS, teaches you to speak C
Spanish LIKE A NATIVE.
Right in your own home, re
laxed and at ease, you learn
as easily as a child learns—
BY LISTENING to native
instructors on these 30 new, p
easy-to-understand CORTINA
recordings. EVERY WORD
CLEAR AS A BELL.

Sent on 5 Days Approval

THOUSANDS have learned
Spanish, this quick, easy way
for PLEASURE and BUSI-
NESS. Why not you? Free,
2-page book, “The Corting
hort-Cut,” describes this fa-
mous method fully and tells
how you can try it in your
own home for 5 days.

‘ COST

IF NOT
\I/// DELIGHTED. Mail coupon
for free book now.

Write Today-NOW!

T e —— ——————— ———— —

CORTINA Academy (Established in 1882) |
Dept. 151, 105 W. 40th St.,
New York 18, N. Y.

Please send me — without obligation —
your free book. I am interested in (check)
OSPANISH [JFrench [JItalian [JGerman

Name ceceeececennnnns 00000 BOOB00a00
Address
(&1 800 a00008060006000 State......... g

!—————————————————
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the equipment by Saran plastic and
hard rubber.

De-ionizing requires no heat, there-
fore no fuel, and is entirely automatic
in operation between regenerations.
The raw water passes through two
beds of special synthetic resins, the first
of which removes the positive ions,
such as calcium, magnesium, sodium,
iron, and so on, and substitutes hydro-
gen. The hydrogen combines with the
negative sulfate chloride, and nitrate
ions, to form the equivalent acids. This
acidic water passes to a second tank
where the acids are removed by ab-
sorption. The water meets the exact-
ing drug and pharmaceutical standards
plus almost all chemical or industrial
demands. With average raw water, it
is claimed that 10,000 gallons of de-
ionized water can be produced for
less than a dollar.

PORTABLE JIG

Ensures Accuracy of
Hand Stamping Jobs

PARTICULARLY adapted to limited quan-
tity stamping jobs requiring a fair de-
gree of accuracy, a new Acromark
portable stamping jig eliminates chatter
marks and provides an improved meth-

Stamping jig for small quantities

od of holding marking stamps. Both
large and small stamps may be in-
dividually pre-loaded to the correct
tension. While portable, and relatively
inexpensive, the jig can handle marking
jobs which would normally require a 50-
to 60-ton capacity press.

STROBOSCOPIC

Light Source Provided by
Easily Controlled Tube

COLD-CATHODE electron tubes with two
internal trigger grids for operation in
simple condenser discharge circuits
are used as a source of stroboscopic
light, providing pulse frequencies up
to 240 per second. Applications include
continuous visual inspection of moving
textiles and printing on high-speed
rotary presses; precise timing of cams,
shafts, flywheels, gears, pulleys, fan
blades spindles, shuttles and other ro-
tating or reciprocating parts. Made by
Sylvania Electric Products Inc., these
new Strobotrons also provide a
simple method for visual study of
stress or effect during operation in ac-
tual service by creating “stop,” reverse,
or slow motion which may be photo-
graphed for reference or permanent
record. Frequency of flashing may be
readily controlled and calibrated over
wide limits.

SCIENTIFIC AMERICAN -

SECRETS ENTRUSTED
TO A FEW

HEREaresome thingsthatcan notbe

generally told—things you ought to
know. Great truths are dangerous to some
—but factors for personal power and ac-
complishment in the hands of those who
understand them. Behind the tales of the
miracles and mysteries of the ancients, lie
centuries of their secret probing into
nature’s laws—their amazing discoveries
of the hidden processes of man’s mind, and
themastery of life’s problems. Once shrouded
in mystery to avoid their destruction by
mass fear and ignorance, these facts re-
main a useful heritage for the thousands
of men and women who privately use
them in their homes today.

THIS FREE BOOK

The Rosicrucians (not a religious organization),
an age-old brotherhood of learning, have pre-
served this secret wisdom in their archives for
centuries. They now invite you to share the practical
helpfulness of their teachings. Write today for a
free copy of the book, “The Mastery of Life.”
Within its pages may lie a new llfe of opportu~
nity for you. Address Scribe C.W

Ihe ROSICRUCIANS

(AMORC)

San Jose California, U.S.A.

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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Scientific American’s
two telescope hooks

AMATEUR TELESCOPE
MAKING and
AMATEUR TELESCOPE
MAKING—ADVANCED

were prepared before the war, with-
out the slightest thought of sale to
professionals. Came the war. Hun-
dreds of new optical industries
sprang up. Fewer amateurs found
time to make telescopes yet sales of
these books increased! Investigation
of sales revealed that the new indus-
tries were buying them by the hun-
dreds

For their Officials
For their Technical Staffs
For their Workmen

Why?

Because the basics of precision pro-
duction in optics are essentially the
same for amateur and professional
alike. Today the two books are in
nearly every optical industry’s offices
in the nation. They “‘rate.”

Amateur Telescope Making $4.00
postpaid, domestic; foreign $4.35
Amateur Telescope Making — Ad-
vanced $5.00 domestic; foreign $5.35

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

The NeW inArcWelding..
your guide to LOWER COSTS

NEW EIGHTH EDITION “Procedure
Handbook of Arc Welding” gives you the
latest information on all phases of this
fast-growing process for lower costs and
better products. 35 new procedures. 22
new cost tables. 16 new subjects in Arc
Welding design, technique, application.

Even if you have previous editions of the
“Procedure Handbook”,you canaot afford
to be without the new, authoritative
Eighth Edition. This 1312-page “‘bible of
Arc Welding” outdates all previous edi-
tions . . . affords you the assurance of
reliable reference data at negligible cost.

1312 pages...1647 illusg;ntim )
Size 6 x 9" x 1%
* Welding Methods & Equipmen?®
¢ Technique of Welding
® Procedures, Speeds & Costs
*Weld Metal & Methods of Testing
® Weldability of Metals
® Machine Design
®Structural Design
¢ Applications Order
¢ Reference Data ‘your Hand-
Book today.
ol order and
check toe,

A

24 W. 40th St., New York 18. N.

‘SCIENTIFIC AMERICAN _J
Y.

}

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 publicatic.s listed below.)

PrasTtics PRIMER, an eight-page book-

let about phenolic plastics—the most
versatile of all plastics, is especially
designed to help clear up any existing
doubt and confusion as to what plastics
are, the different types, their proper-
ties, and applications. Durez Plastics
and Chemicals, Inc., North Tonawanda,
New York.—Gratis.

INDUSTRIAL SAFETY TOMORROW—a pam-

phlet prepared by 38 co-operating
organizations comprised of business,
labor, government, and educational
leaders—outlines a program for pre-
vention of industrial accidents, tech-
niques which can be used, and the
need for cooérdination of all groups
concerned with safety. National Safety
Council, 20 North Wacker Drive, Chi-
cago 6, Illinois—Gratis.

Boring CHUCK is a six-page folder de-

scribing a new boring chuck which
can center drill a hole, bore a hole, and
then drill again without removing the
boring chuck. Specifications are in-
cluded as well as information on how
to use this tool as an adaptor for spe-
cial tools like end mills, cutters, key-
way cutters, saws, and fly tools. De
Soto Tool Company, 16 Sproat, Detroit
1, Michigan.—Gratis.

ENGINEERING-DESIGN DEVELOPMENT OF

X-RAY SPECTROMETER by J. S. Buh-
ler, is a 12-page booklet covering the
basic design principles of the Geiger-
Counter X-Ray Spectrometer, a re-
cently developed industrial control
tool. North American Philips Company,
Inc., Publicity Department, 100 East
42nd Street, New York 17, New York.
—Gratis.

THE ROMANCE OF THE SMITHSONIAN IN-

STITUTION is a 32-page booklet de-
scribing a set of books which, through
leisurely reading, will bring to you all
the  knowledge and culture of The
Smithsonian Institution. The Series
Publishers, Inc., Department SA, 11
West 42nd Street, New York 18, New
York.—Gratis.

MacHINES, Prices, JoBs, a 12-page

booklet, discusses the historical re-
lation between jobs, machines, and
prices and tells how improved ma-
chinery contributes to a high employ-
ment level at good wages. National
Machine Tool Builders’ Association,
Cleveland, Ohio.—Gratis.

Movies Go To WORK is a 24-page book-

let based on the use of motion pic-
tures as a management tool. Chapters
cover: Training Salesmen; Selling Your
Product; Increasing Production; Im-

- proving Personnel Relations; and In-
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REPAIR YOUR OWN ELECTRIC APPLIANCES

® NICHROCITE °¢
Mends Heating Elements Easilyl
Simply overlap
ends,apply Nichro-
cite Paste and

turn on the cur- [T
rent — a perfect

weld results. Used
b; big

y ity IR
companies. Py
HANDY for HOME or INDUSTRIAL USE

This simple and effective repair material is just
the thing for that broken or burned out heating
element in your electric ironm, stove, toaster or
heater. It does the job in a jiffy. Trial order,
$1.00; 4 ozs., $2.50; 1 pound, $8.00.

ARMSTRONG ELECTRIC CO., Box 861-SA,
Minneapolis, Minn.

For
Scientific and Technical Books
Try our Book Department
SCIENTIFIC AMERICAN

Nuw Repair your own
ELECTRICAL APPLIANCES

with

CHANITE Self-Welding ELECTRICAL
HEATING ELEMENT flux. Generous

, i ions losed $1.00 post-
?aid. Guaranteed nothing like it. Stick
orm 25¢ ea. $2.00 doz.

CHANITE SALES COMPANY
914 South Main Fort Worth 4, Texas

5 ML N YOUR LATHE

ITO
g [INWIHNA) MILLING ATTACHMENT

you can mill, saw at angles, groove,
» square and many other jobs on your
Fits all lathes by straddling “tool
ted feed and adjustment screw.
0° angle adjustment. N
18.75. No. 250

CHICAGO TOOL and ENGINEERING CO.
8386 South Chicago Ave., Chicago 17, jN.

Send for FREE LITERATURE o~ m
)

TENTS

AND TRADE MARKS
C.A.SNOW & €O.

Reg.Patent Attorneys Since 1875
430 Snow Bldg. Washington 1, D. C.

,———;
— >
e

LANGUAGE
IS POWER

... Forge dahead, 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 Method brings voices of native teach-
ers INTO YOUR OWN HOME. You learn the
new language by LISTENING. It's amaz-
ingly simple; thousands have succeeded.

HOME-STUDY COURSES IN 29 LANGUAGES
Send for FREE book—

LINGUAPHONE INSTITUTE

110 RCA Bldg., New York 20 Circle 70830

LINGUAPHONE INSTITUTE.

110 RCA Bldg., New York 20, N. Y

Send me the FREE Linguaphone Book.
Name ..iiiiiiieereeeeceececenenanes
Address.........cco0nn

Language Interested




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

vgave 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, #n:
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 64-page
book—“FQRGING AHEAD IN BUSINESS.”

SCIENTIFIC AMERICAN °

terpreting Your Material. Bell and
Howell Company, 7100 McCormick
Road, Chicago 45, Illinois.—Gratis to
industrial . plants and sales organiza-
tions.

THE HYDRIDE PROCESS AND ITS PRODUCTS

is an 18-page pamphlet describing
the use of various hydrides in the pro-
duction of pure metals and alloys and
in the generation of pure active hydro.-
gen. Metal Hydrides Inc., 22 Congress
Street, Beverly, Massachusetts.—Gratis.

DIMENSIONAL QUALITY CONTROL PRIMER

describes, in 24 illustrated pages, a
simplified method for applying statisti-
cal quality control to dimensions. Such
control constitutes an inspection tool
which can find extensive industrial ap-
plications. Federal Products Corpora-
tion, 1144 Eddy Street, Providence 1,
- Rhode Island.—Gratis.

101 Wewpiné Ipeas For Low-CosT

MAINTENANCE is a 16-page booklet
that describes, largely in picture form,
a wide variety of maintenance jobs that
can be adequately handled by arc
welding. The Lincoln Electric Com-
pany, 12818 Coit Road, Cleveland, Ohio.
—Gratis.

Hyprauric Circulrs, a 28-page illus-

trated booklet, describes a line of
hydraulic equipment for industrial ap-
plications and shows how standard and
special elements may be integrated into
unit type circuits to improve machine
performance and increase output. John
S. Barnes Corporation, 301 South Wa-
ter Street, Rockford, Illinois.—Gratis.

Heating THE HoOME—CENTRAL HEATING
SYSTEMs, a 12-page circular, gives
general recommendations about heating
systems and describes in some detail
the various domestic types and their
installations. Request Circular G3.1.
Small Homes Council. University of
Illinois, Urbana, Illinois.—Gratis.

Dipwrar is a four-page folder out-

lining the uses and specifications of
this hot-dip compound which is used
to protect sharp-edged metal objects,
gears, pinions, and other spare parts
against moisture and rough handling.’
Paisley Products, Inc., 630 West 51st
Street, New York 19, New York.—
Gratis.

PorCELAIN ENAMEL, ITs CHARACTER-

ISTICS AND QUALITIES is an 18-page
manual on the manufacture and ap-
plication of porcelain enamel with par-
ticular emphasis on its color, durability,
versatility, and economy. Porcelain
Enamel Institute, Inc., 1010 Vermont
Avenue, NW., Washington 5, D. C.—
Gratis. ’

1900 Foor Corp CoNVEYOR BELT, a four-

page folder, presents the details of
how a single belt replaced a three-belt
system to produce the greatest verti-
cal lift of any conveyor belt in the
world. Maintenance costs and princi-
ples of construction are included. The
B. F. Goodrich Company, Public Re-
lations Department, Akron, Ohio.—
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. Prices given are subject to change

without notice.

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;

ATOMIC ARTILLERY AND
THE ATOMIC BOMB

By John Kellock Robertson

UNDER the simpler title “Atomic Artil-
lery,” this book has been a standard
best seller for several years. Now—to
its treatment of electrons, protons,
positrons, photons, cosmic rays, and
the manufacture of artificial radioac-
tivity—has been added a chapter on
the atomic bomb itself and some of the
difficulties encountered in its produc-
tion. (173 pages, 5 by 8 inches, 27 il-
lustrations.) —$2.60 postpaid.—A.P.P. .

"URANIUM AND ATOMIC
POWER

By Jack Dement and H. C. Dake

ORE technical in treatment than most

of the books on atomic power
which have appeared since last August,
the present volume goes fairly deeply
into the underlying principles and
theories of the work. Chapter headings
are: Atomic Power, The Uranium Min-
erals, Prospecting for Uranium Min-
erals, The Physics of Uranium, The
Chemistry of Uranium, Methods in
Uranometry, Special Methods in
Uranometry, Bibliography, Appendices,
Index. (343 pages, 6 by 9 inches, a
few illustrations.) —$4.10 postpaid.—
A.P.P.

INDUSTRIAL OIL AND

FAT PRODUCTS
By A. E. Bailey

INDUSTRIAL research in the past few
years has contributed much to im-
proved techniques in manufacturing of
all types of industrial oil and fat prod-
ucts. While this book is primarily a text
on oil and fat technology, the author
has given particular attention to the
edible fats and oils, and their refining,
bleaching, deodorization, and hydro-
genation. Executives of manufacturing
concerns using fats and oils, especially
bakery products, will find. this book a
revélation of up-to-the-minute infor-
mation on the most improved methods
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from $5 to $25, 10¢; from $25 to $50, 15¢.

and techniques. Every branch of the fat
and oil industry is treated at great
length and in gratifying detail. Not only
chemists, but everyone in close contact
with processing and production of fats
and oils should possess this volume; it
is an invaluable reference book. (735
pages, 6 by 9 inches, elaborately illus-
trated with photos and charts, index.)
--$1025 postpaid.—W.D.A.

ATOMIC ENERGY IN WAR
AND PEACE

By Gessner G. Hawley and
Dr. Sigmund W. Leifson

BRIEFLY yet succinctly the running
story of atomic energy is presented
here in 96 short sections. The aim has
been to make the text as easy to read
as possible, and simple to use for ref-
erence purposes. Coverage is from a
brief description of atomic structure
through all of the factors involved in
the production of atomic energy. (211
pages, 5% by 7% inches, 35 illustra-
tions.)—$2.60 postpaid.—A.P.P.

THE AIRMAN'S ALMANAC
Edited by Francis Walton

THE Air Age really is upon us when
such a book as this one deserves
and secures publication. Carefully
compiled and edited, well-arranged
and up to date, the Almanac presents
an enormous range of information, in-
cluding a review of the year, statistics,
records, history, legislation, and so on.
There are also presented a number
of articles—some long, some short—
covering such current aviation topics
as flying weather, parachutes, gliding,
jet propulsion, air navigation, military

aviation, and the like. (512 pages, paper -

covers.) —$1.10 postpaid.—A.K.

HOW TO SOLVE IT
By G. Polya

PRESENTING a phase of mathematics
usually neglected—the general
method of solving problems—this little
book is primarily valuable to teachers
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ON TECHNICAL BOOKS

Quantities Limited
Order Now

Title Author NOwW

Price
riginal

Scattering of Light and the Raman Effect

Bhagavantam .... $4.75 $2.50
Hair Dyes & Hair Dyeing
Redgrove ....... 5.00 2.50
Industrial Research
Bichowsky ...... 2.50 1.75
Chromosomes
White .......... 1.50 1.00
Chemical Species
Timmermans .... 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
White Shoe Dressmgs
. John .... 1.75 1.00
Manual of Endocrme Therapy
Cinberg ........ 3.25 2.00
Windows & Wmdow Glazing
Molloy ......... 1.50
Tropical Fruits
Sukh Dval ....... 2.75 1.75
Welding & Metal Cuttmg
Molloy ........ 2.50 1.75
Firepumps & Hydraulics
Potts & Harriss .. 2.50 1.25
Handbook of Mica
Chowdhury ... .. 6.00 3.00
Stromberg Injection Carburetor
Fisher ......... 1.75
Glue and Gelatin
Smith ......... 3.75 2.50
Reinforced Concrete Construction
Cantell ........ 3.00 1.50
Elementary Mathematics for Engmeers .
Fleming ........ 50 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 Engine Practice
E. Molloy ...... 5.00 3.00

Aircrew’s Book of Practical Mathematics
Robinson and

Allan . ......... 1.50 1.00
Pumps & Pumping .

Molloy . ....... 2.00 1.00
Rubber and Its Use

Fisher ......... 2.25 1.50

Drug & Specialty Formulas )

Belanger ....... .00 3.00
Plastic Molding

Dearle ......... 4.00 2.00
Insect Pests

Harvey ........ 4.25 2.50
Adhesives

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 book. For foreign postage add 35 cents
for each book.)

(All prices subject to change without notice.)

SCIENTIFIC AMERICAN
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ACHROMATIC WIDE-ANGLE
FOUR ELEMENT
TELESCOPE OBJECTIVE

1
5 inch effective focal length.

Outside diameter: front 1-9/16",
back 1-5/16".

Consists of

1) Achromatic plano-convex lens
14" diameter, 312 FL. Out-
side surface fluoride coated.

2) Achromatic negative lens in
alominum  mount; 1-1/16"
diameter; —12” F L. Outside
surfaces fluoride coated.

3) Metal mounting (aluminum-
magnesium alloy).

3400

Offers innumerable uses: —Excellent wide-
angle telephoto lens; superb enlarger and
slide projector lens, covers 215” x 215"
plate; wide-angle telescope objective for
small fi or Schmidt c s col-
limator, 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 der 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” di With ing v

PRISM—LIGHT FLINT GLASS

$3.75

Fluoride d, in ing of al A

magnesium alloy, with ball bearing swxvgl';
Meets most exacting re?ulremen}s. 1-5/1f6
by 1Y4” face. Suitable as diagonal for
reflectors up to 8”, also as star diagonal
on refractors. These prisms can be use

to make Porro’s system No. 2 erector.

SPECIAL ITEM

Dove (inverting) prism, 3” long, face
11/hl6" square. B. S. Crown 1.517. $1.00
each.

To those who have purchased our focusing
eyepiece we can supply an INVERTER,
which threads into their ocular, outside
diameter 134”, Price $7.00. This converts
an astronomical telescope to terrestrial.

See ou 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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of mathematics; they are the ones
most directly interested in the methods
explained. But its usefulness is by no
means limited to this group. All who
have to solve problems requiring scien-
tific reasoning will find this book
stimulating and helpful. It is one of
the very few presentations of the
method of solution of problems, as
distinct from either the problems
themselves or their solutions. (204
pages, 5% by 8 inches.)—$2.60 post-
paid.—D.H.K.

NOVELS OF SCIENCE

By Wells, Taine, Lovecraft,
Stapledon

FOUR complete novels of science fic-
tion, “The First Man in the Moon,”
“Before the Dawn,” “The Shadow Out
of Time,” and “Odd John,” reprinted in a
single compact volume whose editor,
Donald A. Wollheim, defines science
fiction as that variety of fantastic ro-
mance that does not transgress beyond
the bounds of the scientifically possible,
however improbable. (737 pages, 414
by. 6% inches, unillustrated.)—$2.10
postpaid.) —A.G.I.

THE CHEMICAL
CONSTITUENTS OF
PETROLEUM

By A. N. Sachanen

THE pETROLEUM industry offers the re-
search chemist one of the most
fruitful and remunerative fields of ex-
ploration today. Dr. Sachanen delves
deeply into the subject of the many
chemical constituents of petroleum and
the various types of crudes. His chap-
ters on chemical analyses and distilla-
tion alone make this book an essential
part of every young petroleum chem-
ist’s working library. (451 pages, 6 by
9 inches, diagrams, tables, and index.)
—$8.60 postpaid.—W.D.A.

PRINCIPLES OF PHYSICS
VOLUME IIl—OPTICS

By Francis Weston Sears

COMPANION to Volume 1 (Mechanics,
Heat, and Sound) and Volume II
(Electricity and Magnetism), this text
of college grade covers the subject of
optics from the physicist’s standpoint.
Emphasis throughout is on physical
principles with history and practical
applications relegated to the back-
ground. This is one of the most mod-
ern works on physical optics available
today. (336 pages, 612 by 9% inches,
thoroughly illustrated with drawings,
a few photographs, and a number of
color plates.)—$4.10 postpaid.—A.P.P.

RETRIEVER GUN DOGS
By William F. Brown

EVERY sportsman who trains his own
retriever dogs will find a wealth
of helpful advice and suggestions in
this book, the author of which writes
with an intimate knowledge and under-
standing of his subject. The various
breeds of retrievers and their character-
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istics are discussed at length, together
with detailed instructions for the suc-
cessful training of a dog. The pages
devoted to retriever trials and outstand-
ing performers are absorbing reading.
(143 pages, 6 by 9 inches, drawings and
photographs.)—$3.10 postpaid.—W.D.A.

PRACTICAL SLIDE RULE
MANUAL

By Jack Klock

THOROUGH mastery of one of the most
useful tools of the engineer and
technician is possible by applying the
simple lessons presented in this little
book. The text covers all phases, from
reading the scales through roots and
powers to logarithms. (36 pages, 8%
by 11 inches, printed in offset from
typewriting, paper cover, 14 drawings.)
—$1.10 postpaid.—A.P.P.

GUIDEPOSTS TO A
FREE ECONOMY

By Harley L. Luiz

AT A TIME when the air is full of much
confused thinking as to the future
policies of our government in relation
to national income, wages, taxes, and
freedom of industry, a careful study of
this book will at once give the intelli-
gent reader an understanding of the
basic principles which have made this
country great, and the dangers of
tampering with those principles. The
author discusses national debt prob-
lems both in this country and abroad,
and the relation of these debts to the
prosperity of the countries involved.
The chapter on Social Security is clear
and concise, and should be read by
every employed person. (206 pages, 5%
by 8% inches, unillustrated.)—$2.10
postpaid.—W.D.A.

LESSONS IN ARC WELDING

ELDING o f mild steel in all positions

forms the basis of Lessons 1 to 36
in this compact text. Lessons 37 through
61 cover alloy welding, sheet metal
welding, and pipe welding. This series
of lessons forms the basis of instruc-
tion in the Lincoln Arc Welding
School, and will be of value to any
student of this important industrial
process. (176 pages, 6 by 9 inches,
illustrated.) —$.50 postpaid.—A.P.P.

THE STANDARD GUIDE TO
PRIVATE PLANES

By Lester Oft

A SOURCE of information for private
plane purchasers, owners, or
pilots, in which all well-known light
planes are described, illustrated, and
priced in concise but adequate fash-
ion. An interesting introductory
chapter is entitled “How to Buy an
Airplane.” Gliders, rotary wing air-
craft, and engines are similarly treated.
Other topics covered are insurance.
pilot’s license, flying regulations, navi-
gation, where to learn to fly, dealers
and distributors and so on. (128 pages,
9 by 12 inches, board covers, well il-
lustrated.)—$2.10 postpaid.—A.K.
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Telescoptics

A Monthly Department for the Amateur Telescope Maker

Conducted by ALBERT G. INGALLS

Editor of the Scientific American books “Amateur Telescgpo Making”’
and “A " Tal pe Making—Ad 20

LAST month in this department Dr.
Henry Paul, Norwich, N. Y. de-
scribed the grinding half of his com-
bination grinding and polishing machine
for making telescope mirrors, optical
flats, and lenses. The polishing part was
shown in Figure 2 (in the previous
installment) and is shown from an-
other angle in Figure 3. Because it is
believed that numerous amateurs will
find in this machine one particularly
outstanding advantage which they may
wish to embody in similar machines,
enough space will be devoted to it to
afford adequate description.

The action of the polishing part of
the Paul machine may best be traced
by starting at the motor, under the
table, which actuates the grinding part
described last month. From a 2” pulley
(the remainder of the cone pulley seen
in Figure 2 never being used) a V-
belt passes up through a slot in the
table and drives a 5" pulley which is
eclipsed in the illustration. This pulley
is attached to a short horizontal shaft,
in this instance an old grinding head.
On the left-hand end of this shaft (in
Figure 3) is a head plate to which the
mirror is attached with pitch. The mir-
ror rotates constantly in a bath of
rouge water and therefore requires al-
most no attention. This in turn requires
that it be turned in an uncommon po-
sition—in a vertical instead of the
familiar horizontal plane. Speeds of
70, 105, 140, and 175 r.p.m. may be
chosen by selecting suitable motor
pulleys.

Suspended on an upright pin bar is
the lap, which is held against the mir-
ror by means of a spring or large strip
of inner tube stretched to the desired
tension as measured by a spring scale.
The pin bar is actuated, pendulumwise,
by the horizontal overhead shaft, and
this in turn is kept rocking by a belt-
driven jack shaft and crank arm,
through an articulated pitman and
pitman bar which is hidden in Figure
3 but visible in Figure 2.

Stroke length may be varied by
moving the crank pin along the crank
arm. Stroke position is altered at will
by readjusting a clamp at the top of
the pitman. Unorthodox as it at first
appears to be, this machine includes
all the necessary elements and mo-
tions of an orthodox machine and, in
fact, it is an orthodox machiné turned
up on its side in an unorthodox manner
in order to make possible the added
advantage of the rouge bath. If, for il-
lustration, you take the commercial
machine shown on page 83 of the 1944
printing of “A.T.M.A.,” (Ferson’s new
chapter on prism and flat making) and
tip it over on its side like a kicked-over
table, you then have about the same
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principle. On the Paul machine, how-
ever, polishing is accomplished some-
what more by rotation than by cross
stroke.

IIT HE HORIZONTAL polishing system was
first seen in the shop of Dr. Henry
Ketcham, Johnson City, N. Y.”
Paul states. “It offers certain distinct
advantages, the major one being that,
after initial adjustments on the job, it
requires little attention, being semi-
automatic. Since the lower edge of the
mirror and of the lap dip as much
as half way to their centers in the
trough (old inner tube) of rouge wa-
ter, the bother of applying rouge to
the lap by hand is eliminated. It is
true, the rouge water splashes all over
the mirror and tool but a large washer

Photograph by Dr. Henry Paul
Figure 3: Paul’s polishing machine

on the drive shaft, running just inside
the trough, keeps most of it where it
belongs. Another eliminated factor is
temperature gradients due to evapora-
tion - effects.

“Turned edges of any consequence
have not been encountered (when the
system was properly used). An added
advantage is the fact that in the earlier
stages of polishing, the trough that
holds the solution may be moved up
close to the mirror, thus keeping all
the rouge in operation for rapid pol-
ishing. Then, as the end of the polishing
is approached, the trough may be low-
ered, permitting the coarser particles
to settle to the bottom so that the later
stages of polishing may be accomplished
by finely suspended rouge. It is believed
that one reason for the outstanding
lack of scratches by this method is the
fact that heavy particles tend to stay
in the bottom. This may also be why
ordinary optician’s dry rouge (B. and
L. 21-90-61) works well. Since much
of it is used, five-pound containers are
obtained, but at relatively low cost.

“The polishing progresses somewhat
slower than by conventional methods,
but this is compensated in advance by
thorough fine grinding with very fine
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emery, such as American Optical No.
305, the last application being worked
down extremely well. Finest emeries
should be levigated and mixed, one-to-
one, with levigated drugstore talc. I
have never had a scratch from this
method of polishing.

“I have often started a mirror pol-
ishing in the late evening and leisurely
after breakfast stepped down to the
shop to find a completely polished sur-
face within a few wavelengths of the
ultimate. Thus I call this the night-
shift machine; it works while I sleep.
(Once I let it run 24 hours. No harm
resulted.) To avoid the heartache, only
too well known to all mirror makers,
of fortuitously reaching a perfect
curve before polishing is complete,
and then helplessly having to watch
its demise, I prefer to do the figuring
on a finished polish. A small condenser-
bulb pen light and a 7X to 10X magni-
fier is used to best check for complete
polish.

“The free-running lap or mirror un-
der the swinging arm pin is usually
made about 5/6 to 9/10 the diameter
of the driving lap or mirror on the
polishing spindle head. Most often the
convex form, whether lap or mirror, is
on the driving spindle head and the
concave form turns free on its support-
ing pin. Flats have been made both
ways—most often, however, with the
flat on the polishing head and the
smaller polisher free-turning. The cen-
ter of the free-turning disk is usually
kept somewhat above or below the
center of the polishing head. Often
the edge of the free-turning lap
comes within 14” of the edge of the
disk it is polishing. This tends to avoid
turned edge. Laps need only simple
channeling—one groove across and
three equally spaced channels at right
angles to this.

“Between adjustment of the length
of the stroke, the position of the sweep
across the disk of the polishing head,
the size of the outer versus the inner
disk, the distance the center of the
rotating  disk is held above or below
the center of the polishing head disk,
and the reversal of position of the lap
and glass, almost any desired effect in
spherical or flat surfaces can be pro-
duced.

“No attempt has been made to para-
bolize or produce aspherical surfaces
on this polishing head. All non-spheri-
cal surfaces have been made by using
small polishers including the thumb
and ball of the palm, on the vertical
hand-lever spindle on which the
grinding was done. Despite the quan-
tity of abrasive lying around, this
spindle has been used as a polisher
for all types of figuring without a
scratch. Abrasive doesn’t get up and
fly. However, the precaution of clean-
ing the cross bar and, particularly, the
central pin and clamp, must always
be observed before using this vertical
head in figuring.

“Often, in figuring on the vertical
spindle, the small polishers are held
in the hand and applied to the spin-
ning glass, using a ruler held in the
left hand to gage the place of applica-
tion. When using the finger alone as
a polisher on a narrow zone this must
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COMPLETE HIGH-GRADE KITS
OUR SPECIALTY

face), instructions, FREE
ALUMINIZED DIAGON-
AL, etc.
4 Kit. .. ... $2.95 (Pyrex, $4.00)
6” Kit. .. ... 4.00 (Pyrex, 5.50)
8” Kit...... 6.50 (Pyrex, 8.00)
10” Kit...... 10.00 (Pyrex, 15.00)
12” Kit. ... .. 15.00 (Pyrex, 25.00)

PRISMS 1Y4" $3.75, 112" $4.50

ALUMINIZING

A harder and brighter aluminum casting that is
umform and produces a lasting and superior re-
surface. G d not to peel or blister.

6" $2.50
8" $3.50
10 .. $5.00

Mirrors for Cameras, Range Finders
and other optical instruments.

Werite for FREE ILLUSTRATED CATALOGUE

THE PRECISION OPTICAL CO.

1001 East 163rd Street
New York 59, N. Y.

Each kit has two glass discs
(correct thickness) tempered
pitch, 8 assorted abrasives
including rouge (fewer may
not give perfect optical sur-

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. 135” x 1743”.
Price, flat to !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, IIl.

TELESCOPE MAKERS

Quality materials of the RIGHT kind.
6” Kit: — Glass, -abrasives, pitch, rouge and
mstructlon .......................... 5
LENS GRINDERS, pitch, abrasives
HOBBYGRAFS—INFORMATION—INSPECTlON
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.

REFLECTING TELESCOPE KITS
OUR SPECIALTY

PARABOLIC PYREX MIRRORS Made to Order,
correctly figured, polished, and parabolized. Precise
workmanship guaranteed. Prices on request.
WE DO POLISHING, PARABOLIZING AND
ALUMINIZING.
Send for FREE ILLUSTRATED CATALOGUE

M. CHALFIN OPTICAL COMPANY
G.P.0. Box 207, New York, N. Y.

TEIESCOPE %

A Popular Illustrated
Astronomical Monthly —

For amateur astronomers —— mnew star
charts, Gleanings for telescope 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.

48 Printed in the U. S. A. Press of the Wilson H. Lee Company, Orange, Connecticut.

be done more cautiously, as operation
may be rapid. When the pin is used
in the back of the lap, effects will vary
according to whether the lap is free-
spinning, partially braked by the left
hand, or totally stopped from rotating.
See Dévé, ‘Optical Workshop Prin-
ciples, pages 70-72.

“The ‘trapeze, or pipe frame, set up
to support the moving mechanism of
the polishing assembly has worked ex-
tremely well. It is constructed of ordi-
nary %" pipe fittings, the list being

12 6” lengths, four 3-way connectors,

ten T’s, and four flanges. The respec-
tive sides can be constructed as units.
Here arises the interesting and slightly
humorous problem, sometimes handed
to unsuspecting apprentice plumbers,
of ‘closing a circle’ with pipe fittings.
The apprentice discovers that screwing
one end of the fourth side into one
elbow automatically screws the op-
posite end out of the other elbow.
One solution is to screw the left end
in extra far, cut off all but two threads
from the right end and then turn that
end in, completing the square. This
will leave the left end a bit loose but
a setscrew will tighten it. My less
elegant solution was to turn a blow-

torch on it and run solder into the

threads.
“The cross-connectors are now
screwed in and the same problem

arises in three other places and is
similarly solved. Or the two units
may be welded or brazed together.

“The 15" Ts drilled out with a
34" drill serve as bearings. Holes
should be drilled in the T’s for lubri-
cation. These bearings are very sturdy
and entirely adequate for these slow-
moving parts. Regular 34" shafting and
collars were used throughout.

“The driving crank contains a slot
in which slides a bolt which may be
clamped at any position and the end
of this bolt drives the pitman bar. A
crank range of 0” to 3” (6” stroke)
is adequate. At the right end of the
horizontal overhead shaft (Figure 3)
is a sturdy clamp tightened on the
shaft with a setscrew which allows
change of the position of the stroke in
polishing. The stroke is usually less
than one half the diameter of the glass
disk on the head; the bar pin should
never cross directly over the rotating
driving center.

“The yoke which permits the bar
pin to be swung out in an arc, up,
and back overhead out of the way,
was carefully machined from solid
material, but a 34” self-alining shaft
hanger, if sturdy, should work well in
its place.”

O,NE moRE method of making a pitch
lap, this one more especially for
a deep-curve mirror but equally ap-
plicable to other mirrors, is offered
the telescope making fraternity with
pitch in their hair by John P.
Tyskewicz, 142 Seymour St, Hart-
ford 6, Conn., who foresaw that for a
deep mirror enough pitch would be
squeezed out to start a taffy pulling
party. So he devised his “flapjack”
lap, precast and uniform in thickness,
allowed to cool, and applied warmed-
over afterward.
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On a sheet of waxed paper -he laid
a ring of rubber-insulated, twin-con-
ductor type lampcord as a dam for
the pitch.

He melted his pitch and let it cool
a little so that it would not unwax
the paper by melting the wax, poured
the dam level full and left it to cool
into a flat flapjack, or disk, of uniform
thickness.

While the tool was warming he
worked the flapjack loose with a long
knife, leaving the dam on.

He next warmed the flapjack with
radiant heat (water would prevent
its adhesion to the tool), swabbed the
tool and flapjack with turps, and
lowered the flapjack, still in its dam,
on the tool, letting it touch first at the
center. Gravity plus thermodynamics
did the rest.

Now he removed the dam, wet the
mirror with soapy water and worked
the lap down to perfect fit in the
usual manner.

For making channels Tyskewicz uses
a 100-watt soldering iron with
V-shaped scoop attached, makes plen-
ty of facets not larger than a tenth
diameter of lap, and leaves their ends
uncut to retain the rougy water longer.

AsUALTIES— (1) “I lent one of our

engineers an 8” cast iron flat,” a
reader reports, “to use as a base for
crocus cloth to finish a mechanism. I
discovered the man grinding gate valve
disks on the flat with valve grinding
compound.” (2) Another reader writes:
“Some men at a military field borrowed
my flat and, when returning it, re-
marked with a hint of pride and virtue,
‘It got pretty badly scratched up, so
we refinished it for you.’” Suspicious
and alarmed, the owner asked what
technique was wused. The -casual
reply was, “Buffing wheel” (3) A
green firm buffed an amateur’s mirror,
aluminized the ruined figure. At a law-
yer’s “suggestion” they settled, $100,
but still felt injured.

WOODEN tubes for reflecting tele-
scopes suffer from one almost un-
surmountable objection, according to
F. N. Hibbard, Richmond, Va.; their
tendency to warp. “A friend of mine,”
he writes, “made a 10” reflector with
a wooden tube and says he has to re-
adjust, the mirror every night he uses
the telescope. Even a slight warpage
produces flares on one side or the other
of the star images.

“The problem is not to eliminate at-
mospheric unsteadiness. There will be
more or less of that practically every
night. There will not be a dozen nights
a year when 75 or 100 diameters per
inch of aperture can be used to advan-
tage. The main problem is to eliminate
flares and unsteadiness due to the
tube itself.

“l would build any telescope up to
2’ in diameter of metal, and line the
metal with cork or quarter-inch
strips of light wood such as balsam
or Douglas fir. The metal would give
the necessary strength and solidity to
hold the mirror in exact position and
the wood or cork would keep the
metal temperatures from getting
inside.”

JANUARY 1946



What's the other thing we ought to do
this Bhristmas?

Fok the last four years, the Christ-
mas phrase “Peace on earth, good
will to man” has had a pretty hollow,
bitter ring.

This year, it won’t.

And surely, one thing each of us
will want to do this Christmas is to
give thanks that peace has finally
come to us— both peace and victory.

One other thing we ought to do:

In our giving, this year, let’s choose
—first—the kind of gift that helped
to bring us peace and victory and
will now help us to enjoy them.

*

Victory Bonds take care of the men
who fought for us—provide money
to heal them, to give them a fresh
start in the country they saved.

Victory Bonds help to insure a

sound, prosperous country for us all
to live and work in.

-Victory Bonds mean protection in
emergencies — and extra cash for
things we want to do ten years from
now. *

Choose—first—the finest gift in
all the world, this Christmas.

Give Victory Bonds!

Give the finest gift of all — VICTORY BONDS!

Scientific American

% This is an official U. S. Treasury advertisement— prepared under auspices of Treasury Department and War Advertising Counctl %



A felevision camera “with the eyes of a cat”

As a result of RCA research, television
broadcasts will no longer be confined to
brilliantly illuminated special studios—nor
will outdoor events fade as the afternoon
sun goes down.

For RCA Laboratories has perfected a
new television camera tube, known as
Image Orthicon. This tube, a hundred
times more sensitive than other electronic
“eyes,” can pick up scenes lit by candle-

light, or by the light of a single match!

This super-sensitive camera opens new
felds for television. Operas, plays, ballets
will be televised from their original per-
formances in the darkened theater. Out-

door events will remain sharp and clear on
your television set—until the very end!
Television now can go places it could
never go before.

From such research come the latest ad-
vances in radio, television, recording—all
branches of electronics. RCA Laboratories
is your assurance that when you buy any
RCA product you become the owner of
one of the finest instruments of its kind
that science has achieved.

Radio Corporation of America, RCA
Building, Radio City, New York 20. Listen
to The RCA Show, Sundays, 4:30 P. M.,
Eastern Time, over NBC.

RCA Victor television receivers with
clear, bright screens will reproduce
every detail picked up by the RCA
super -sensitive television camera.
Lots of treats are in store for you.
Even today, hundreds of people
around New York enjoy regular
weekly boxing bouts and other events
over NBC's television station WNBT.

RADIO CORPORATION of AMERICA





