@ @ @
MARCH
1946

® ‘
35 Cents
a Copy
50c IN CANADA

.

‘;E_P('IRTIHG THE PROGRESS OF SCIENCE AND INDUSTRY

»

Photograph by Robert Yarnell Richie o
Steel Meets the Test . . . See pages 97 end 101




Co-Ro-Lite, a Durez-resin-impregnated sisal
fiber, has been noted as a plastic material
of tremendous strength with unusual adapt-
ability to large moldings. That the Columbian
Rope Company, producers of Co-Ro-Lite
should successfully develop a sailing boat
with a bull molded of this material seems a
logical step forward in plastics progress . . .
typifies the forsight and pregressiveness of
the industry as a whole.

The development of this Co-Ro-Lite
sailboat is an outgrowth of the Colum-
bian Rope Company’s wartime expe-
rience in making large moldings such
as jettison tanks, glider noses, and en-
gine nacelles. The experience gained
in molding these items seemed to be
applicable to fashioning a strong light-
weight sailboat hull.

Molding The Hull

To mold the hull, a thick blanket of
rope fibers was first cut into a rough

shape resembling the finished boat.
This blanket was then mechanically
dusted in a vibrator machine with a
powdered Durez phenolic resin to the
extent of 50 to 55% content. This com-
bination was then bag-molded into the
finished hull. The deck was molded

separately but in a similar manner.

The inherent properties such as du-
rability, moisture resistance, and im-
pact strength which the Durez resin
used for this purpose possesses, com-
bined with the tremendous strength of
sisal fibers, make a lightweight hull of
unusual durability...a hull with no ribs
or internal bracing.

Many Advantages

In addition to the production econ-
omies which Co-Ro-Lite effects, this
Durez-resin-impregnated sisal fiber
sailboat has no seams to be caulked.
Furthermore, the monocoque construc-
tion provides a boat which does not

have to be worked over each season,
aside from painting, and offers a clean
interior with no ribs to catch dirt,
Besides this, submersion tests con-
ducted in Florida waters prove this
plastic boat resists penetration by bar-
nacles and other growth.

Competent Assistance Available

The Co-Ro-Lite sailboat is but one &%
many highly successful developments
in which Durez phenolic plastics were
used.

As specialists in the production of the
versatile phenolics for the past quarter
century, Durez technicians have
acquired a rich background of suc-
cessful product development work.
The benefits which this background
and a wealth of proved data can pro-
vide are available to you and your
custom molder at all times. Durez
Plastics & Chemicals, Inc., 13 Walck
Road, North Tonawanda, N.Y.

MOLDING COMPOUNDS #w
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New
PRODUCTY

During the war this or-
ganization developed a
variety of special equip-
ment for the Navy. We

believe that a number of
these devices, with minor

alterations, have indus-
trial and amusement
value.

We will welceme inquir-
ies from any companies

interested in manufac-
turing and marketing new
products.

G. B. Linderman Corporation

43 So. Potomac Street

Hagerstown, Md.

HANDEE 1001 USES
The original hand tool and today’s finest
for work on any metal, alloy, plastic,
wood, horn, bone, glass, etc. Fits your
hand comfortably, perfectly balanced,
weighs only 12 ounces.

Handee’s usefulness is as extensive as the
number of quick and easy-to-change ac-
cessories you own . . . choose from more
than 300 in the Chicago line. Operates on
AC or DC current at 25,000 r.p.m. With
7 accessories, post-
paid $18.50

HANDEE KXIT

Handee Tool and
45 useful, most
popular accessories
in compact, steel
carrying case. Post-

® W\ paid 25.00

rd Write for free nep
] 64-page catalog

CHICAGO. WHEEL & MFG. CO.

1101 W. Monroe St. Dept. SA, Chicago 7, Ill.
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INVENTION — “In the line of new invention and discoveries,
notwithstanding all that has been already achieved, there are,
without doubt, as many brilliant successes lying before the
inventors of the future as have been credited to the in-
ventors of the past. The way is open to all.”

FUEL — “A process has lately been brought out by Carl
Wegener for utilizing powdered coal. The coal is fed into a
hopper which is located in front of the furnace. At the bot-
tom of the hopper is a grating, which can be agitated from
150 to 250 times to the minute, according to the rapidity of
feed desired. The coal dust falls through into the bend of an
air supply pipe, which enters the furnace at the top of the
furnace door. As it falls into this pipe it is met by the induced
draught and carried into the furnace.”

X-RAYS — “The accompanying X-ray photograph of a hand
is of especial interest as being the first photograph that we
have seen that shows clearly the position of the veins in the

hand. The effect was produced by injecting a fluid in the
hand of a corpse, thus making the veins opaque to X rays
and enabling them to be photographed. . . Another interest-
ing development is the production of direct optical shadow
effects on a disk charged with barium platino-cyanide. This
is the fluorescent salt used by Roentgen in his first experi-
ments.”

SAWDUST GAS — “There are several large lumber mills in
Deseronto, Canada, and the town is partially lighted by gas
obtained from sawdust from them. The sawdust is charged in
retorts which are heated by a wood fire. The gas from these
retorts passes into a series of coils and thence into the puri-
fiers, which are similar to those used for coal gas.”

MOTOR-CAR TROUBLES — “A recent conviction for the illegal
use of a horseless carriage has been obtained in England.
The owners of the carriage were summoned for not carrying
a flag in front of it.”

FLYING — “Whoever has followed with attention the techni-
cal treatises on flying will have become convinced that human
flight cannot be brought about by one single invention, but
is proceeding toward its perfection by a gradual development;
for only those trials have met with success which correspond
with such a development. Formerly men sought to construct
flying machines in a complete form, at once capable of solv-
ing the problem, but gradually the conviction came that our
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physical and technical knowledge and our practical experi-
ences were by far insufficient to overcome a mechanical task
of such magnitude without more preliminaries.” By Otto
Lilienthal.

GLASS— “A glass plate of different colors is formed by two
or more layers of transparent or opaque glass cast upon each
other so as to constitute a single plate upon which, by mould-
ing or pressing, letters or designs of any shape or dimen-
sions can be represented.”

IRON AND STEEL — “There are seventy-four iron and steel
bridge building works in the United States, twenty-two
locomotive works, thirty-six iron and steel shipbuilding
yards, sixty-four completed car axle works and two build-
ing, 112 completed car wheel works and one partly erected.
and 112 car building works.”

LATHES — “Nothing delights the heart of the true mechanic
more than the examination of a perfect lathe, unless, in-
deed, it may be the actual possession of one. There are other
machines more wonderful, and capable of performing
intricate work, and imitating manual operations with re-
markable fidelity and great rapidity. But for the lathe, such
machines could not exist. The lathe may, therefore, be re-
garded as the progenitor of all machines. Having a perfect
lathe, the machinist can produce anything required in the
line of machinery or tools.”

ABRASIVE — “Emery is one of the few valuable rocks not
yet produced in important quantities in America. Large
amounts are yearly brought from Turkey and the Greek
Islands. . . Many new uses will doubtless be found for emery:
but probably it can take no more important place in industry
than that of the emery wheel and the emery millstone.”

100 Years Ago in . . .
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(Condensed from Issues of March, 1846)

LUMBER— “One would think that such an everlasting and
universal slashing as is going on in the woods would very
soon exhaust all the pine timber. . . Meanwhile large for-
tunes will be amassed to be squandered by posterity after
the sources as well as the results of their fathers’ wealth are
dissipated.”

TELEGRAPH — “Morse’s magnetic telegraph has been adopted
in Austria in preference to all others. It is evidently the most
simple and easy of management.”

CARPETS — “M. Bigelow, an ingenious American artisan, has
invented a power loom for weaving grain carpets, which is
already in use by the Lowell Company, who have set 50
looms in motion, and expended nearly $100,000 in this branch
of manufacture.”

PRAIRIE CAR — “There are few plans of enterprise, now in
progress, to which more importance attaches, or which ex-
cite more interest, than that of navigating the extensive
prairies by steam-power, and with carriages capable of ac-
commodating 100 passengers, besides twelve to twenty tons
of merchandise.”

IRON — “There are twenty-three furnaces now in full blast
in Pennsylvania, and six more are in progress and nearly
completed. When these are put in operation, the quantity of
iron produced per week, is expected to amount, in the ag-
gregate, to 1,750 tons per week.”
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Wave Makers

“A leaping trout awakens the still
pool to life in waves that move in
silent rhythm.”

In the same way, when you speak
ever the telephone, vibrating elec-
tric currents speed silently away
with the imprint of your voice over
the wire and radio highways of the
Bell System.

EXPLORING AND INVENTING, DEVISING

Tomorrow, the vibrations will be
the living pictures of television. All
are examples of wave motion.

How to produce, transmit and
receive electrical wave motion is
the basic problem of the communi-
cation art.

Bell Telephone Laboratories,
which exist primarily to invent and

SR
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AND PERFECTING,

BELL TELEPHONE

FOR THE CONTINUED

develop better communications for
the Bell System, devote the teamed
efforts of physicists and mathema-
ticians to the production and con-
trol of electric waves in all forms.

Out of these fundamental studies
have come the discoveries which
keep the Bell System at the fore-
front of the communication art.

LABORATORIES

IMPROVEMENT OF TELEPHONE SERVICE
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Previews of the Industrial Horizon

TO OFFSET PRODUCTION COSTS

lF EVER the industrial engineering fraternity as a whole
faced a challenge, it does today. Wages are up, labor’s in-
terest in its job seems to be decreasing, raw materials
are increasing in price—all along the line costs soar while
strikes and other impediments bring production down.

Here, then, is the challenge to engineers. In the vaunted
efficiency of American industry, still more efficient tech-
niques must be evolved. Production methods must be de-
vised that will offset overall increases in cost. There are
many approaches, and wise management is investigating
them all as rapidly as ingenuity will permit. Two units must
be produced where only one was produced before. Time
and motion study, redesign of equipment for faster produc-
tion, use of machinery that is more efficient, and—not the
least of the engineer’s problems—employee relations, are all
a part of the present picture.

Worn threadbare by now is the statement that American
industry has learned many production lessons from war-
necessitated speed-ups. But such work was done under
forced draft, with little or no thought given to cost. Now the
scene is changing. Competition is back. Labor is striking
for what it considers to be its “rights,” regardless of con-
sequences to the country as a whole. Wages will go still
higher for awhile. Inflation will continue—to an extent that
only time will determine. Through it all, industrial manage-
ment remains saddled with the multi-sided job of carrying
on the American way of doing things. And management must
rely on engineering brains for the ways and means.

Here are a few examples—presented for purposes of
thought stimulation rather than for operating detail—
of some of the things that can be done. Air-operated fixtures
in one machine shop have increased production in some op-
erations more than 100 percent; new honing techniques speed
removal of metal from stock by six to eight times while re-
sulting in precision of high magnitude; incentive systems,
whereby the worker’s pay is increased in proportion to his
productivity, are coming into wider use; formerly gloomy
shops and foundries are being cleaned up, made brighter,
with good psychological effect on labor; decentralization of
industry is helping to get factories nearer to sources of raw
materials and assembly lines closer to markets.

By means such as these, and many others, American in-
dustry can overcome the handicaps of mounting costs. And,
showing the way, will be the industrial engineer who has
the vision to view the picture as a whole without losing
sight of its component parts.

HIGH PRESSURE STEAM

As AN EXAMPLE of what can be done when necessity presses
is the buzz-bomb launching system perfected by Babcock
and Wilcox. The equipment uses steam at 1200 pounds per
square inch pressure and can handle steam at the rate of
3,000,000 pounds per hour. This potential power is controlled
by a valve having an opening and closing time of three one-
hundredths of a second and remaining open for eight tenths
of a second. In this short space of time, the equipment de-
velops a peak of 25,000 horsepower.

Here is something for steam engineers to conjure with.
The system may never be used to launch buzz bombs against
an enemy, but it has many implications for peace-time ap-
plications.

DOWN ON THE FARM

FARMS INv the United States are growing fewer in number
but larger in size, and it’s all because of mechanization.
Tractors, bulldozers, and combines have changed the entire
agricultural horizon in recent years and will probably con-
tinue to do so for some time to come.
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Down in the wheat and rice farms of the Texas Panhandle,
in the cotton plantations of the south, up in the farms of
Michigan and Wisconsin, even in the smaller units of the
east, the trend is definite and encouraging. With mechaniza-
tion, much of the arduous and distasteful labor of the farm
is eliminated. Operating costs per acre go down. Farm op-
eration becomes more attractive. And the entire nation will
benefit by decreasing costs of production.

While looking at the farm picture, let’s glance at the
farmer’s wife. According to a study made by the Kansas
State College, there is a tremendous pent-up demand for
electrical equipment in the farm kitchen, running water in
the bathroom, fresh paint on the house and farm buildings,
and linoleum on the floor. The survey further shows that
two thirds of those planning purchases want to pay cash. Of
the remainder, only 8 percent are planning on installment
purchases. The average farmer surveyed expects to spend
about $1000 in the next two years on household and farm
equipment.

IN THE MOVIES

IN RECENT years, industry has learned much about the value
of moving pictures for training purposes, public relations,
and employee education. A few specialized producers have
attempted to fill the demand. Now Hollywood has cast an
appraising eye on the industrial field and is starting to do
something about it. Without plumping too strongly for
Hollywood’s blood, thunder, and sex technique, it is obvious
that the moguls of moviedom could contribute greatly to
the technical improvement of industrial films of all types.

ON THE RAILS

AN ORDER has just been placed with Pullman Standard by
the Baltimore and Ohio Railroad Company for two eight-
car streamlined all-coach trains. The Illinois Central, the
Missouri Pacific, and the St. Louis-San Frarncisco have been
conducting surveys to determine what their passengers want
in the way of service, speed, and equipment.

These are all steps in the right direction. The railroads
still have an odorous past history to live down. A few crack
trains and sporadic surveys will not do it. Service must be
improved all along the line. Schedules must be speeded up
and maintained. Railroad personnel must be snapped out
of its war-time attitude of “the public be damned” and re-
educated to the fact that the public maintains the railroads.
Only then will the railroads start once more toward the goal
of reclaiming business from other forms of transportation.
The technological means are available. Let the railroads make
the most of them.

FOR FUTURE REFERENCE

THE ELECTRICAL utility industry, according to the Federal
Power Commission, has “advanced significantly toward a
degree of financial soundness”. . . Reynolds Metals Com-
pany, with new acquisitions, will have sufficient capacity to
produce as much aluminum as was necessary to fill pre-war
demands; after filling their own requirements, they will sell
alumina at cost plus 6 percent. . . Glass-reinforced plastics
can compete with metals in many uses. . . Surface coatings
for wood are being perfected that will prevent the growth of
infectious fungi and bacteria; uses are indicated in hospitals,
schools, theaters, and other public buildings.

SCIENTIFIC AMERICAN = MARCH 1946
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Scientific American

Seamless steel tubing—seen here emerging from a reheating furnace during manufacture—offers economies
in many uses by eliminating machining and promises to give strong competition to tubing of other metals

METALS IN INDUSTRY

Steel Fights Back

By FRED P. PETERS

Editor-in-Chief, Materials & Methods

AMID the forecasts of steel’s de-
cline as the champion among
modern engineering materials, and
of the dawn of a “light-metal era”
or a “plastics age,” certain funda-
mental factors stand out: (1) even
on a volume basis the production
of steel dwarfs the combined pro-
duction capacity of light metals and
plastics; (2) steel will be required
in large amounts to equip and sup-
ply the industries producing and
fabricating light metals and plastics;
(3) on a price basis, which inevitably
determines the disposition of the
tonnage business, steel is the over-
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A Basic Industrial Material, Steel is Assured a Continuance of Its
Top Position by New Production Methods, by Specifications Tailored to
Definite Industrial Needs, and by Its Inherently Adaptable Qualities.
War-Time “N.E.” Steels have Proved Themselves and Are Here to Stay

whelming favorite; and (4) the steel
industry is developing its own spe-
cial answers to the light weight, cor-
rosion resistance, or beauty of the
more glamorous materials.

In short, steel is and will long
continue to be our basic industrial
metal. During the war the steel in-
dustry developed stronger alloy
steels; stainless steels that are
cheaper to fabricate; steels with ex-
cellent resistance to the high tem-
peratures encountered in gas tur-
bines, jet engines, and turbosuper-
chargers; and coated and clad steels
that combine the basic qualities of

SCIENTIFIC AMERICAN

steel with the special surface prop-
erties of other materials. The indus-
try’s metallurgists and engineers
worked out new fields and types
of applications; taught users how to
employ steel more economically;
and formulated specifications that
enable consumers to specify and
order steel to the best advantage of
the user.

Continued study of the physical
chemistry of steel making, contribut-
ing to better regulation of metal-
lurgical reactions, slag composition,
temperature, and deoxidation, have
led to greater refinement of produc-
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tion practice and control of the end
product. Many alloy steels formerly
made in limited quantities in an
electric furnace can now be made
in huge open hearth heats. This
means a lower price to the buyer.
Consumers also find available “in-
tensified” steels, whose hardenability
has been greatly enhanced by addi-
tion of boron. Bessemer steel has
seemed to be passing out of the
picture, but better practices, im-
proved standards, and elimination
of rule-of-thumb methods of manu-
facture have made it a formidable
rival of open hearth steel for many
applications.

Speedy deposition of a thin phos-
phate film on sheet and strip steel
found many applications in war-
time and other new coatings are now
helping to make steel more useful
Pickling processes have been de-
veloped, including continuous pick-
ling which is faster and more effi-
cient, while deep drawing of steel
for cartridge cases, to supplant
scarce brass, has taught many les-
sons. Improved automotive springs,
used in military vehicles, will re-
sult in better peace-time equipment
and another special steel, developed
for landing mats, may now be
adapted to preventing soil erosion.
Other recent improvements include
abrasion-resisting grips for conveyor
belts, special galvanized sheet steel
for air-conditioning ducts, and an
enameling stock for signs and house-
hold goods that requires no ground
coat.

ALLOY STEELS—The outstanding

broad trend in ferrous materials

engineering is the war-impelled and

i_,
Photo by Bethlehem Bteel Comp

High-tensile, low-alloy steel
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plus welded construction
each of these 50-ton boxcars. Use of the “right” steel for the job is important

still increasing emphasis on alloy
steels. These seem to be the steel
industry’s major strategical answer
to any implied threat from light
metals, carbide tool materials, plas-
tics, plywoods, and so on. New al-
loy stainless and tool steels have
met the need for improved strength
to weight relationships; better re-
sistance to heat, corrosion, and
wear; and various specialized prop-
erties.

The development and specification
of alloy steels have been carried
forward with special attention to
working properties and costs. The
N.E.—National Emergency—steels
have demonstrated their usefulness,
and some are here to stay. Steel
specifications based on hardenability
—the “H” series—have been formu-
lated and steels of various types
have been produced specifically for
easier welding and adaptability to
welded structures. Machinability
factors—with particular emphasis
on behavior with carbide tooling,
with new lubricants, and after heat-
treatment—have also been the sub-
ject of much attention.

The N.E. steels of the war are
unique in that they are not a trade-
marked brand of any one company
but rather the products of the steel
industry as a whole. Developed in
1942, by engineers associated with
the American Iron and Steel Insti-
tute in co-operation with the Society
of Automotive Engineers and other
groups, they were devised to save
critical alloying elements such as
nickel, chromium. and molybdenum.
In the N.E. steels the amounts of al-
loying elements are much reduced
in percentages and they often de-

save 8300 pounds on
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pend on three or more alloying ele-
ments where two were used hefore.
Again, they take advantage of the
“residual” alloys present in ordi-
nary scrap; residuals which increase
in alloying percentages as the years
go by.

The importance of these steels
may be gaged by the fact that, dur-
ing 1944, 36 percent of all alloy
steel production was of the N.E
type. This, of course, does not neces-
sarily reflect the popularity of the
N.E’s, since war-time conditions
compelled their use in many ap-
plications. The real test will come
when steel is plentiful and con-
sumers can choose freely the speci-
fications they want.

Advances in the application of in-
dividual steels, and in methods and
bases for specifying, have also been
made. One of the foremost of these
has been the promulgation by the
American Iron and Steel Institute of
the “H” steels specifications. It is
now possible to specify engineering
alloy steels of all standard types
as to hardenability limits rather than
on the former chemical-composition
basis only.

By using “H” steel specifications.
the steel user does not encounter
the occasional off-hardenability
heats that are common when stee!l
is ordered to chemical-composition
specifications only. On the new basis
the chemistry may vary slightly
but the hardenability—of greater
practical importance—will be with-
in the specified ranges. This will not
only enormously simplify the user’s
heat-treating problem but will also
aid the producer in fulfilling the
specification requirements.

The “H” steels, identified by the
letter “H” following the wusual
numerical designation—8730H, NE
9440H, and so on—are produced to
conform to specific end-quench
hardenability limits, which are based
on hardenability bands for each
steel as tentatively established by
A.ISI and S.AE. committees. For
users to whom hardenability prob-
lems are critical, the “H” steels are
a definite solution.

EXTREME TEMPERATURE STEELS—
Successful production of turbo-
superchargers, gas turbines, and jet-
propulsion units depended on find-
ing materials that would withstand
the 1200 to 1500 degrees, Fahren-
heit, at which many parts of such
equipment must run continuously.
Usual heat-resistant materials either
scale badly or lack strength or sta-
bility under load at these tempera-
tures.

The materials developed and used
overcame these limitations individu-
ally, and by careful application of
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the previously available materials
where they could be used and of
the newer “super” materials—often
expensive or difficult to fabricate—
for only the most severe-service
areas or parts, the problem was
satisfactorily solved. Research, how-
ever, goes on for even better mate-
rials to permit important improve-
ments in the thermal efficiency of
gas turbines and like devices.

Many of the new materials are
nickel-base or cobalt-base alloys
containing chromium and tungsten,
titanium, and/or molybdenum. But
some of the most useful are classed
as steels. Thus, for impellers in air-
craft jet~engines, a new steel con-
taining 16 percent chromium, 25 per-
cent nickel, 6 percent molybdenum,
and 0.08 percent carbon was em-
ployed. Another modified stainless
steel—19 percent chromium, 9 per-
cent nickel, plus tungsten and
molybdenum—was fabricated from
plate and forgings into parts to op-
erate at 1100 to 1300 degrees, Fah-
renheit, in marine gas turbines.

A new steel, introduced during
the past year and specially devel-
oped to have superlative mechanical
properties at sub-zero temperatures,
contains 8 to 10 percent nickel and
less than 0.12 percent carbon.
Capable of giving Charpy impact
values of 25 foot pounds at minus
320 degrees, Fahrenheit, its mini-
mum tensile properties in the form
of normalized tubing—at room tem-
perature—-are given as 80,000 pounds
per square inch ultimate strength,
50,000 pounds per square inch yield
strength, and 20 percent elongation
in two inches.

This cold-resistant steel is re-
ported as being applicable to low-
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Large open hearths
are now
being used to
meet tonnage demands
for special
alloy steels once
limited in
quantity by electric
furnace production

Courtesy American Rolling
Mill Company

temperature work in place of the
conventional 18/8 stainless steel
tubing, and it appears to have espe-
cially interesting possibilities for oil
refineries and the chemical indus-
try. Corrosion resistance, one of its
chief features, suggests logical fields
of use where a combination of re-
sistance to chemical attack and to
low-temperature embrittlement is
necessary.

LOW-ALLOY STEELS—Builders of
all types of transportation equip-
ment, striving for the lightest pos-
sible weight consistent with safety
and cost considerations, are showing
interest in two new low-alloy high-
strength steels that have recently
entered the specifications.

One of these—Aldecor—is of the
traditional class of high-yield-
strength, low-alloy steels, with
corrosion-resistance superior to cop-
per-bearing steel, and good forma-
bility and weldability as-rolled. Its
distinguishing feature is an impos-
ing array of alloying elements, the
composition ranges being 0.25-1.5
percent chromium, 0.25-1.5 percent
nickel, 0.07-0.6 percent molybdenum.
0.08-0.75 percent copper, 0.07-0.18
percent phosphorus, 0.50 percent
maximum manganese, and 0.14 per-
cent maximum carbon. Not only
does the amount of each constituent
serve a special purpose with respect
to strength, corrosion resistance, or
processing behavior but the whole
composition will provide a suitable
use for the quantities of tri-alloy
scrap which will continue to' come
back to the steel mills for the next
few years.

Another new low-alloy steel is
“J-alloy,” which is produced in
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three carbon-content grades; low-
carbon for high ductility, forma-
bility, and weldability in the as-
rolled condition; high-carbon for
abrasion-resistant applications; and
medium carbon for low-alloy shaft-
ing and other uses. The medium and
high-carbon grades benefit from
heat treatment and in this respect
J-alloy differs from most of the
other low-alloy steels, which are
conventionally produced for use in
the as-rolled state. J-alloy is de-
scribed as also retaining good tough-
ness down to sub-zero temperatures.

OTHER STEELS—In the tool steel
field, the tungsten type high-speed
steels have recovered much of the
ground lost to the high-molybdenum
high-speed steels—such as 6 per-
cent tungsten, 6 percent molyb-
denum compositions—but the latter
are “here to stay” in considerable
amounts, like many other worthy
war-time “substitutes.”

A new free-machining tool steel,
now on the market, is described as
having 25 to 200 percent faster
machinability than the usual tool
steels and to surpass the ordinary
tool steel specifications in many
ways. It is an oil-hardening—to 65
Rockwell—very slightly distorting
steel, with good impact and trans-
verse rupture strength, and excep-
tional wear resistance. Suggested
uses are in cold-work dies, hard ma-
chined parts, bushings, and so on.

An important trend is evidenced
toward the use of tool steel tubing
in place of bored-out hard steel rods
for many parts. Tool steel tubing
often saves much time and expense
in producing a hard steel ring, bush-
ing, arbor, annular die, liner, sleeve,
or similar part, and may also sim-
plify the problem of achieving full
hardness where desired without ex-
cessive distortion.

Development of a new fine-
grained titanium-bearing steel—
christened Ti-Namel—gives manu-
facturers of  vitreous-enameled
products a base stock on which they
can apply white or light-colored
single cover-coat enamels without
prior applications of a ground coat.
The titanium, present in the steel
in proportion to the carbon e@ontent,
reduces or eliminates pitting, black
specks, and blisters when the sieel
is enameled.

In general, steels may lose some
end-use applications to other mate-
rials, but it is plain that the indus-
try is highly active. Steel is devel-
oping its own answers to the chal-
lenge from without, but in any case
is certain to find wide markets in
machinery and equipment to manu-
facture the new competitive mate-
rials.
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ELECTRONICS

Conducted by KEITH HENNEY

Detecting the Invisible

Sub-Surface Flaws are Revealed and Their Location and Size Deter-

mined by Non-Destructive Inspection with Supersonic Frequencies For-

merly Used to Trace Submarines. Electronic Mine-Detectors, Also War

Products, May be lIdeal for Scouting Pipe and Cable Laying Projects

By JOHN MARKUS

Associate Editor, Electronics

ELEC’IRONIC detecting devices, re-
lieved of their war-time con-
cern with land-mine hazards and
anti-submarine patrol, are now be-
ing adopted by the industrial world.
These ‘“‘electronic eyes,” capable of
probing for flaws in the depths of
solid objects or of sounding the sur-
face of the earth for unseen pipe-
lines, cables, and other obstacles to
excavation, hold promise of wide
utility; they detect hidden flaws
without destroying the part under
test, and they can be mounted on a
vehicle to scout underground in-
stallations with surprising speed and
accuracy.

FLAW DETECTION — Electronic
flaw detectors, for non-destructive
inspection of castings, forgings, and
similar items, employ supersonic
frequencies—the sonar principle—
used during the war for detecting

Sperry type supersonic Reflectoscope;
quartz-crystal search unit is seen on
end of cable; cathode-ray tube screen
is large circular area at center left
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and following submarines. Ranging
between one million and twelve mil-
lion cycles per second, these fre-
quencies are too high for detection
by the human ear. Moreover, super-
sonic waves travel best in solid or
liquid materials and weaken rapid-
ly in air; in this respect they differ
from radio waves, in the same range
of frequencies, which travel best in
air and on the surfaces of metals.

In use, the instruments send
supersonic pulses into the material
under test and measure the time it
takes the pulses to travel through
the material, reflect from the op-
posite side or from a defect, and re-
turn to the point of origin. Flaws
and defects can be detected up to
ten feet away from the point of ap-
plication of the small search unit.
This unit, consisting of a piezoelec-
tric quartz crystal, not only trans-
mits the supersonic pulse into the
material but also receives it after re-
flection. A film of oil or other liquid,
to aid the transfer of the pulses, is
applied between the crystal and the
material.

Electrical energy, supplied to the
crystal for conversion into me-
chanical energy, is produced by an
electronic generator and synchro-
nizer that provides three different
output pulses 60 times a second.
These pulses actuate other elec-
tronic circuits that cause an inter-
mittent horizontal deflection of an
electron beam on the screen of a
cathode-ray tube. The resultant
broken line appearing on the face
of the tube thus provides electroni-
cally controlled distance markers
that can be adjusted to represent
any desired length, in inches, within
the material under test. Distortions
of the line appear when a pulse re-
flects from a defect in the material,
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and the markers indicate the de-
fect’s distance from the point of ap-
plication of the crystal.

Invented by Dr. Floyd A. Fire-
stone, the flaw detector is manufac-
tured by Sperry Products, Inc,, and
has been applied so far mainly to
testing of metals. Both plastics and
liquids, however, conduct supersonic
waves at the frequencies utilized
in the instrument and are therefore
adaptable to this method of testing
or measuring. Variations in mate-
rials, in wavelengths of sound, and
in the size of the defects to be lo-
cated, made a wide range of testing
frequencies mandatory for general
industrial use. Adjustment of only
six knobs changes the testing fre-
quency and for ordinary testing an
operator may be trained in two
weeks.

The maximum penetration dis-
tance of the supersonic pulse de-

Portable mine detector spots metallic
or non-metallic sub-surface objects;
headphones and meter signal a pickup

pends upon the material. Steel and
aluminum permit relatively deep
penetration while such metals as
lead and copper are fairly resistant
to penetration. Large grain sizes
and small discontinuities make it
difficult to test long distances in any
material when these discontinuities
are of the same magnitude or larger
than the supersonic wavelength be-
ing used.
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Line traces on cathode-ray screen
of flow indications—Py, P», P3, Py,
and D where search unit was
on sectioned axle (above) show

Although the size of the distortion
on the cathode-ray tube screen and
the size of the defect are only
roughly proportional, the area of a
large flaw may be plotted by mov-
ing the search crystal over the test-
ing surface and noting the indica-
tions on the cathode-ray tube. Ap-
proximate sizes of small flaws may
be determined by decreasing the
testing frequency in steps until the
supersonic wavelength approaches
the major dimension of the defect
and the indication disappears. Often,
considerable information about de-
fects may be deduced from the
shape of the distortions appearing
on the screen. Hydrogen ruptures,
coring, inclusions, fatigue cracks,
shrinkage cracks, stringers, piping,
segregations, and laminations are
some of the defects in metal that
may be found with the supersonic
detector. The thickness of a mate-
rial can also be measured when one
side is inaccessible. Defective bonds
between similar as well as dis-
similar metals can be found, and the
soundness of many welds can be
determined.

Pictures of the cathode-ray tube
screen show the supersonic pulse
reflections obtained by different po-
sitions of the searching unit. The
cause of the reflections and the cor-
responding positions of the crystal
search unit on the part being tested,
in this case an axle, are readily
identified in the cross-section. The
reflection P, was due to a 1/16 inch
diameter, two-inch deep hole
drilled for comparison purposes.
The reflected pulses P, and P, were
obtained from the transverse defects,
and the diminution of the end of
the axle produced reflection P..

MARCH 1946 -

(below) are

jogged to locate distance

P;, and Pg—from points A, B, C,
applied.
sources of

.and lines
sound paths

Corresponding lettering

indications and

The search unit crystal used was
one inch square.

The minimum area of the dis-
continuity required to give an in-
dication depends on its distance
from the surface being tested and
the homogeneity of the material. In
aluminum, for example, a void with
surface dimensions of 0.125 by 0.002
inch will cause a reflection when
this discontinuity is two inches
from the searching unit. and & 5/32-
inch diameter defect will give a
reflection when the flaw is 10 feet
from the crystal.

Supersonic testing should find
wide application in indusiry. since
axles, shafts, and other objects hav-
ing one end accessible may be in-
spected for fatigue cracks while still
assembled. The flaw need not ex-
tend to the surface, nor is it neces-
sary to remove wheels or other parts
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from the axle or shaft. In the past,
fatigue cracks, even though they ex-
tended to the surface, could be
found only by disassembling the
part and examining it closely. The
advantages offered by supersonic
testing, including high accuracy and
ease of operation, will make the
process an important addition to the
non-destructive testing field for
many materials.

UNDERGROUND—Crews surveying
routes for proposed underground
pipelines or cables have long needed
a metal detector whose sensing ele-
ments could be supported ahead of
a vehicle running at a reasonable
speed. Such a device would prevent
subsequent interference with exist-
ing installations or other objects in
the path of the digger. Military de-
mands for a vehicular-mounted
mine-detector spurred the develop-
ment of an electronic unit of this
type that not only gives a visual

and aural indication of buried metal
but also stops the vehicle automati-
cally and almost instantly by means
of electrical controls.

The mine-detector consists of
an oscillator-energized transmitting
coil and a receiving coil connected
to an amplifier. In the absence of
mines or other metal objects, in-
teraction between the two coils is
nullified. Approaching a metal ob-
ject, either buried or above ground,
upsets the delicate electrical balance

and energizes electronic circuits
controling brake and clutch elec-
tromagnets.

The sensitive coils are carried
ahead of the vehicle on a boom. Since
the coil’'s elevation above ground
would vary too much in rough ter-
rain if a rigid attachment were used,
most of the boom weight is bal-
anced by an adjustable torsion-
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spring system, and wheels support
the boom a fixed distance above the
ground. The use of plywood tubing
and wooden blocks for the boom,
and non-metallic wheels, prevents
electromagnetic interference with
the coils. The automatic stop system
employs a combination of springs
and trigger mechanisms working
almost instantaneously on both the
foot brake and the clutch, and is
actuated by the mine signal itself.

Fail-safe features, necessary to
prevent missing an object because
of failure of the equipment are so
designed that any breakdowns of
the circuit automatically change the
output signal and trip the brake
and clutch mechanism to stop the
vehicle. Meters on the dash of the
vehicle would further indicate cir-
cuit trouble.

Before starting operation, the
electronic detector circuit is bal-
anced by means of manual controls
and a water-proof cover is placed
over the control panel of the oscil-
lator-amplifier box. Thereafter, the
operator uses a simple control box
mounted on the steering column.
This control box incorporates a
meter which at all times enables the
operator to know if the circuit is
still in good balance, and also indi-
cates the presence of mines. A
switch is available to disengage the
automatic equipment when auto-
matic stopping is not desired and
various tell-tale and warning lights
show when the equipment is turned
on and whether all the switches
and circuits are in operating condi-
tion.

The vehicular mine detector was
developed by Electro-Mechanical
Research, Inc., for the Engineer
Board, the development agency for
the Corps of Engineers, United
States Army.

PORTABLE DETECTOR — A new
portable one-man mine detector that
responds to buried mines or other
metallic or non-metallic objects was
developed during the war as a coun-
ter-measure for non-metallic anti-
tank mines, and also has promising
peace-time industrial applications.

This small detector consists pri-
marily of a 300-megacycle vacuum-
tube oscillator and antenna system
mounted in an exploring head that
is carried over the ground being
searched. Indications are both aural
—through  headphones—and by
deviations of a meter mounted on
the carrying handle. Capable of in-
dicating the presence of a standard
American anti-tank mine at depths
up to five inches, depending upon
soil conditions, the detector is lim-
ited by water-soaked soils to a
range of one inch or less. Extremely
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dry soils mask the presence of non-
metallic mines while allowing nor-
mal detection of metal objects.

The detector responds to changes
in the average dielectric character-
istics of the soil over which it is
carried. Non-uniformities in the
ground must generally be at least
five inches long, two inches wide,
and one inch deep to be detectable.
This means, of course, that indica-
tions will be obtained from stones,
tree roots, and air pockets in the
soil, but a trained operator can learn
to distinguish the characteristic sig-
nals resulting from each type of ob-
ject. Roots, for instance, could be
followed for some distance along the
ground, whereas the response for a
mine would be localized.

The total weight of the detector,
including batteries, is 23 pounds.
In use, the operator moves the de-
tector head from side to side, ad-
vancing approximately one foot per
sweep while holding the unit some-
where between two and five inches
above ground. Over normal soils,
metallic mines make the audible
signal weaker while non-metallic
mines make it louder. In quiet loca-
tions a resonator on the unit elimi-
nates the need for headphones.

Industrially, this detector set or
its modifications may be used to de-
tect the presence of metallic masses
of finite dimensions in non-metallic
objects, while discriminating against

@

CRYSTALS

May Be Used in
Push-Button Receivers

QUARTZ crystals for radio equip-
ment are usually individually pro-
cessed to increase the activity of
vibration. As a result, each plate
exhibits certain individual charac-
teristics that are different from
similar plates of equal dimensions.
In a new technique developed by
Philco engineers, as many as 100
plates can be processed as a group to
final square-edge dimensions within
0.0002 inch tolerance. All the blanks
for a particular frequency are then
exactly the same at the finishing
stage. This minimizes the tendency
to lap or etch beyond the desired
thickness for that frequency and
avoids most of the failures en-
countered in temperature cycling.
Such a mass-production technique
may lead to the use of the quartz
wafers in home push-button radio
receivers to eliminate drifting away
from the station frequency. Each
desired frequency would have one
crystal, so that a ten-station push-
button set would use ten crystals.
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objects of smaller size. Voids or dis-
continuities in plastics objects can be
detected with other modifications of
the detector.

When adjusted off resonance, de-
tection of personnel or vehicles in
motion at ranges up to 100 feet is
possible. In such an application the
detector might be valuable for intru-
sion detection systems, particularly
where ambient light or noise prevent
the use of audio or photoelectric
systems. Further suggestions pro-
pose its application as a safety con-
trol for machines where space limi-
tations or other conditions prevent
use of conventional safety equip-
ment.

Initial research and development
work was carried out by the RCA
Victor Division and RCA Labora-
tories. The work was directed by the
War Department Engineer Board
and the National Defense Research
Committee.

It is interesting to note that the
electronic developments described
here supplement rather than replace
such other detecting methods as X-
rays, radar, vibration-testing for
flaws, and magnetic testing with
such cathode-ray instruments as the
DuMont Cyclograph. Each method
has its own advantages and its own
group of applications to which it is
best suited for economic, engineer-
ing, efficiency, speed, or other rea-
sons.

@

In the past, the amount of hand
work by skilled operators brought
the cost of ten crystals too high to
be incorporated in any but a high-
priced receiver.

ARC CONTROL

Made Automatic By
Use of Thyratrons

WHILE THE charge in an arc furn-
ace is melting down, the electrode
must be lowered to maintain the
arc. When melting scrap falls
against the electrode and causes a
short-circuit, withdrawal becomes
necessary. Normal consumption of
the graphite in the electrode also
requires that corresponding adjust-
ment be made.

An electronic unit which gives a
wide range of speed and quick
response in control of the motor
drive which accomplishes all these
regulations has been announced by
Westinghouse Electric Corporation.
The system works by varying the
armature voltage of a constant-field
motor with thyratron tubes to pro
duce the required speed of elec-
trode motion.
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PLASTICS

Plastics In 1946

WHAT PART will plastics play in
the civilian products due to
appear on the market during 19467
This question is in the minds of the
public; the product manufacturer;
the plastics processor—molder, fab-
ricator, and extruder; and the plas-
tics materials manufacturer.

The answer would seem to be
that within six months’ time present
troubles due to material shortages
and scarcity of processing equip-

Butyrate
Ounces
8 rack supports 0.78
1 door knob 0.95
1 evaporator door knob 0.1
1 nameplate 0.25
2.09
Polystrene
1 escutcheon and button for lower
front 0.67

1 door front and liner for evaporator 9.35

1 Crisper front 6.63
16.65
Laminated phenolic
1 control wheel and gear 6.88
4 breaker strips 14.85
1 inner door panel 57.67
4 food compartment supports 1.62
81.02
Cellulose acetate
Strike and ctr. rail gaskets 0.14

Total plastic used, 6 Ib., 3.9 oz.

ment will be at least partly in the
past. Normal full capacity operations
should have become well organized
and production should be steaming
along at a furious pace with cus-
tomers fairly well assured of a date
upon which their orders for various
plastics parts will be delivered.

All this, of course, is predicated
on the ability of American business
to reconvert its plant facilities and
to settle its many labor and man-
agement difficulties, upon a quick
return to normal political relations
between nations, and upon a fairly
rapid adjustment to economic sta-
bility in the devastated nations. If
these disturbing elements are al-
leviated, it is reasonable to expect
that the plastics industry will be on
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Finding its Best Market in a Diversified Group of Other Industries,
the Plastics Industry Looks Forward to a Busy Year. Production, Still
Somewhat Limited by Materials and Equipment Shortages, is Expected
to Smooth Out Soon. Will All-Plastics Cars be Forthcoming Eventually?

By CHARLES A. BRESKIN

Editor, Modern Plastics

its way to surpassing the 161-per-
cent increase predicted for it by the
Committee for Economic Develop-
ment.

OTHER INDUSTRIES—Judging by
every known survey released thus
far, this 161-percent increase is not
as astounding as it would seem at
first reading. Consumers in the
United States are going to be in the
market for more materials in 1946
than in any time in the nation’s his-
tory. Because the plastics industry is
so largely concerned with supplying
parts and finished items to other in-
dustries—consumer durable goods,

Innovations in modern
refrigerators
(right), such

as Crispers and
transparent
doors, require
various types of
plastics in
substantial quantities.
Table (left)
indicates amount of
plastics used

in a representative

domestic unit

automobile, construction, transpor--
tation, textile, paint and varnish in-
dustries, and the electronics fields—
expansion of these industries means.
of necessity, an even greater in-
crease in the volume of plastics
products.

Take the metal-working industries
as illustrative of the increased de-
mands that may be expected by the
plastics industry during 1946. Ac-
cording to a survey of the 55 metal-
working industries which was re-
leased by the Civilian Production
Administration in late 1945, the
shipments of these industries by the
middle of 1946 will be three times

Courtesy Westinghouse Electric Corp.
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the average 1939 rate. Of course, it
would not be surprising if the met-
als trade runs ahead of many other
manufacturing enterprises in in-
creased production in the first post-
war years. Its production lines were
almost completely changed over to
special war items and the demand
for its products, such as refrigerators,
automobiles, machinery, and so on,

Courtesy Durez Plastics & Chemicals, Inc,

Many new vacuum cleaners employ
some plastics parts, but amounts vary

has grown so tremendously that it
may take a long time to satisfy all
the potential customers.

However, this unusually high
business potential is of great im-
portance to the plastics industry
because metals trades are among
its best customers. Furthermore,
plastics were just beginning to get
a foothold in this field before the
war. If the metals trades increase
their production two and a half or
three times in the next six months,
it is to be assumed that their de-
mand will be for even more than
two and a half or three times the
plastics they used in 1939.

Since it is impossible to detail
every particular field where plastics
are used, a few of the most repre-
sentative industries have been se-
lected to indicate the potential de-
mand and supply possibilities for
plastics.

AUTOMOTIVE PLASTICS—In auto-
mobiles there is little evidence to
indicate that more plastics will be
used per car by any of the old com-
panies for the 1946 passenger car
than were used in the 1942 model;
the 1946 model being, for the most
part, a reproduction of the last pre-
war model. But what of the 1947
models? Motor company officials are
extremely reticent in discussing their
plans, but it is certain that plastics
will not fade out of the picture as
some quarters have predicted.

As far as thermosetting applica-
tions are concerned, these have been
well established for years. While
certain poor applications may be
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corrected through redesign or the
use of another type of raw material,
there should be little change in this
picture. Instead there may be an
advance in the use of thermosetting
materials if certain types of lamina-
tions fulfill the role anticipated for
them.

The thermoplastic materials may
find increased use in a number of
parts of the 1947 automobile. Take,
for example, its application in
doughnut-shaped white sidewall
disks which fit over tires and give
the appearance of white sidewalls
while protecting the tire from scuff-
ing. And there is the huge field of
car upholstery.

It has been estimated that at least
50 percent of all war-time truck-

Courtesy Emerson Radio & Phonograph Corp.

Sturdy and attractive, hand radio case
is made of cellulose acetate butyrate

type vehicles requiring coated fabric
seat covering used vinyl or coated
cloth. Although synthetic rubber is
now becoming available, plastics
materials manufacturers expect to
capture at least half of this market.
And at five square yards for the
average truck, this is a substantial
market. If upholstery for station
wagons and convertibles is counted
in, the market for vinyls mounts
tremendously.

Perhaps some of the greatest
curiosity regarding new cars centers
around the projected automobiles
with plastics bodies. Two come from
California—one, called the Bobbi-
Kar, is to weigh less than 600 pounds
-—the other, the Californian, is to
have but three wheels. A third model
is the one being designed for Gra-
ham-Paige by William Stout, fa-
mous airplane designer.

DOMESTIC GOODS—-Washing ma-
chine agitators of plastics, just be-
ginning to come into use when the
war broke out, still appear to be the
most important item in washers,
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with respect to the plastics industry.
Housewives were said to like them
because of their color and because
they did not corrode as metal units
sometimes do as a result of the ac-
tion of the soap.

However, because the cost of the
plastic agitator is about 25 percent
higher than that of a similar unit
made of aluminum, the plastics in-
dustry expects to get only a part of
the business in the older type ma-
chines. But even on the laundry
units that lack this three to seven
pound plastics part, there will be a
few molded accessories such as the
knobs.

A breakdown of the plastics parts
on a typical refrigerator, which was
supplied by a representative com-
pany, shows that a surprising
amount of this material is used. The
totals are somewhat of an increase
over pre-war units where there
were few Crisper fronts and where
a transparent door and liner for the
evaporator was the exception. Then.
too, increasing use is being made of

o "h.. s
Courtesy Bakelite Corporation
A plastics washing machine agitator,
largest pre-war item in this field

laminates, particularly for the inner
door panel. These last three plastics
applications are appearing in more
and more of the well-known models.

OTHER USES—Juke boxes, coin
machines, and vending machines
all represent a most interesting field
for plastics. Surveys have shown an
estimated increase in this industry
of 110 percent for 1947 which is
greater than the increase for any
other industry save only plastics,
rayon, and transportation.

There are two branches to this
field; amusement machines and
vending machines. Chief users of
plastics up to now are the nickel
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Courtesy General Electric Company

Plastics cases will probably be used
on about half of the new alarm clocks

phonographs or juke boxes; the
principal plastics used is cast
phenolic. Its high color and forming
qualities are desirable character-
istics for this application.

Other plastics used in minor ac-
cessory parts today, perhaps in major
elements later on, are polystyrene,
cellulose acetate tubing, vinyl resin,
and laminated parts. Whatever the
material, it should be a type that
will not scratch nor shrink. And it
must lend itself to the music box’s

]

FIRE CONTROL

System Uses
Plastics Parts

RECENTLY developed rate-of-rise
fire alarm, fire control, and fire
extinguishing systems depend for
much of their success on the dia-
phragm cases molded of Avtex by
the Hood Rubber Company.

Front and
molded diaphragm case used in new

rear views of plastics-

heat-actuated ftire alarm system
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requirement of bright colors and
resistance to rough-house treatment.

Today the demand for all types
of coin machines is so great that
the manufacturers are using any
material available which means that,
save for juke boxes, only the old
type metal box is in production.
Plans now on the drawing board,
however, call for the use of quan-
tities of plastics.

Probably none of its customers
put so much pressure on the plastics
industry as did radio manufacturers
immediately following V-J Day.
The reason, of course, was the great
rush to be first on the market. The
many uses of plastics in the radio
field were fully discussed in the
February Scientific American.

Different radio manufacturers use
different amounts of plastics, and
it is only possible to take a mean
average. RCA reports that their
pre-war plastics cabinet required
two pounds, four ounces; a new
model will need twice that amount.
Stewart-Warner states that the
average weight of plastics in one
of their models be from 2% to 3%
pounds or about ¥ pound more than
the pre-war model.

In general, all indications are that
for the plastics industry the ending
of the war opened the way to an
even greater expansion in material
manufacturing and processing fa-
cilities than it experienced during
the war years.

®

Essentially, each system consists
of one or more heat-actuated de-
vices, or heat detectors, fastened at
intervals to the ceiling and con-
nected to the diaphragm case in a
release mechanism by means of air-
tight tubing. Heat from a fire causes
the small amount of air that is
trapped in the heat-actuated device
nearest the flame to expand. In turn,
this pressure is conveyed through
the air tubing to the release mech-
anism where it moves a sensitive
metallic diaphragm which starts the
fire protection apparatus working.

The diaphragm case and the me-
tallic diaphragm are the heart of
the mechanism upon which the
operation of these systems depends.
Consequently, it is of utmost
importance that the two molded
parts which comprise the case be
precise in their measurements.
Otherwise, the sensitive diaphragm,
which is held in place between the
halves of the housing, may be
thrown out of line so that the actu-
ating air impulse will not blow
against it with the necessary force.

The sheets of material selected for
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the molding of the two parts of the
laminated diaphragm case are cut
into pieces three feet long. Each ply
is laid at a 90-degree angle to the
one below. These laid-up panels are
preformed under pressure, the pre-
forming plates being heated to a
temperature that will just soften the
resin. This treatment reduces the
bulk factor and produces a lam-
inated sheet that can be easily
handled.

Blanks about the size and shape of
the mold cavity are cut from
the sheets and the load carefully
weighed. These blanks are then
loaded in the mold cavity. Both
parts are molded under relatively
high molding pressures in a flash-
type compression mold.

PLASTICS SCREWS

Hold Mirrored Switch
Plates in Place

EVER notice how incongruous are
the dark metal screws which hold
mirrored switch plates in position?
Now, screws as light as the switch
plate itself have been put on the
market by the Haring Switch Plate
Company. These transparent screws,

Transparent screws for switch plates

injection molded of Tenite by Plas-
tics Division, S. S. White Dental
Manufacturing Company, are lighter
in weight than their metal counter-
parts and are said to exert less pres-
sure during installation, thereby re-
ducing the chances of the mirror
being chipped or marred.

SCOURING CLOTH

Uses Plastics Beads as
Abrasive; Stays Clean

LATEST plastics household help is a
Plaskon coated scouring cloth in
which the plastics is sprayed onto a
terry cloth base to form little beads
on the surface. These beads provide
the abrasive necessary for cleaning,
Advantages of this new Downy
Products Company scouring pad
are: no metal splinters to hurt the
hands, absence of all film after the
pot is cleaned, no breaking off of
parts of the cloth, no absorption by
the pad of dirt or food particles.
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ENGINEERING

A New

JUST ARRIVING on the industrial
market is an X-ray device which
can look through an inch of steel.
stop motion—in a photographic
sense—of the fastest moving mecha-
nisms ever built, and produce pic-
tures which will tell just what each
hidden machine part is doing.
Designed originally for basic re-
search, this millionth of a second X-
ray machine is moving straight into
the practical end of factory opera-
tion. It can give the right answers
to many problems about which man-
agement men have been guessing.
It can save a tremendous amount of
time along the production line. Lab-
oratory men may use it also, but
there is too long a line-up of tasks
on the shop floor for such a device
to remain simply a research tool.

PEERING THROUGH MACHINES—
Typical of what this machine can do
is the experience of a large manu-
facturer in New England. In this
shop is an automatic machine which,
once it gets going, will turn out mil-
lions of brass parts without stop-
ping. The trouble always was that
when setting up the machine the
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Eve for Industry

Millionth of a Second X-Ray Equipment Has Been Built Which Can be
Directly Applied to Great Numbers of Practical Industrial Uses. Its
Ability to Watch High-Speed Machinery in Motion May Practically In-
fluence Present-Day Machine Design, Use, and Maintenance Techniques

By EDWIN LAIRD CADY

ejection mechanism would jam.
Nearly all of the working parts of
this mechanism are hidden, shielded
by steel housings. The set-up men
had to make their adjustments by
guess and by “sense” and by “feel.”
With good luck the machine might
be set up in an hour. With bad luck
it could take days. There seemed
to be no dependable “average set-
up time” which could be predicted
when planning production runs.

One of the millionth of a second
X-ray machines was available to
the plant laboratory. Someone
thought of bringing it to the auto-
matic machine. This did not present
any difficulties; the X-ray machine
is mounted on wheels and can be
transported as easily as any floor
type, long framed shop crane.

The X-ray machine could look
right through the steel on the ejector
mechanism and give instantaneous

X-ray equipment built by
Westinghouse for
making exposures at a
speed of one millionth of
a second. The
tube is mounted on the
front end of the
power source, called o
surge generator.
Industrial applications
of this type of
X-ray apparatus are
beginning to be explored
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pictures of what was happening to
the brass. All the guess work was
taken out of the setting up. Set-up
time was reduced to minutes.

Problems like this exist by the
hundreds. One of them is the stamp-
ing and forging of tough alloy steels
and even of metals which are not so
tough. Quite often a punch press
will be working smoothly and then
without warning the stock will begin
to seize and gall in the dies. A deep
drawing press may take minutes to
set up and it may take days. Forg-
ing dies may seem to be perfectly
designed and made, and yet the hot
metal may refuse to flow in them.
A thread rolling machine may not
produce anything but spoiled threads
until an operator who has “genius”
in his finger tips makes adjustments
which he cannot explain. Quite a
few such situations are solved by
sheer mechanical intuition, a process
which is as costly as it is unpre-
dictable. But now the high-speed X-
ray will look through the steel dies
almost as readily as if they were
clear glass, and will show just what
the troubles are.

Use of this machine is not going to
be confined to the few big shops.
Almost any medium-sized factory
can afford one. The exact sales prices
have not been announced at this
writing, but a 150 KV machine
should cost about $5000 and a 220
KV machine about $8000. These
estimates are based upon $2400 for
the purely mechanical parts, to
which will be added a cost for the
X-ray unit, varying with the power
of the unit. No matter what power
a shop may find that it needs, the
cost of the machine will be no higher
than that of a good turret lathe.

TOOLS AT WORK — This leaves
wide open the question of who will
be the first to turn high-speed X-
ray photography to profit in many
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a situation. Some smart shop is go-
ing to X-ray the operation of metal-
cutting tools on a high-speed lathe
working on one of the hard-to-
machine high alloy steels, and ob-
tain a worth-while cost advantage
over its competitors.

Strange to say, nobody really
knows how metal-cutting tools op-
erate. All present knowledge is
based upon experience, logic, and
assumptions. The high-speed spark
or flash camera has yielded some
interesting evidence, but it can only
photograph dry tools and metals; it
cannot look through floods of cutting
oil and see how metal is cut under
actual operating conditions. But the
high-speed X-ray can see just how
the chip is bearing on the tool, how
the work is depositing packed mate-
rial or “built up nose” on the cut-
ting tool, and how this nose is being
sloughed off by the abrasive action
of the chip. After a little experiment
to develop methods for using the
X-ray, the exact machineability of
any lot of steel may be determined
by actual observation of chip per-
formance on the first few turns of a
lathe spindle. Then the tools can be
ground to suit the steel, the speeds
and feeds can be adjusted, and the
cutting oil mixture and temperature
varied. The result will be an ideal
set-up made within minutes and
with no wastage of expensive raw
material, as contrasted to the hours
of set-up time and large wastage
of present cut-and-try methods.
Moreover, every lot of steel will be
fabricated at the highest possible
speed instead of the present com-
promise speeds.

Arc welding of metals low in
weldability can be improved. Pho-
tography has been nearly helpless to
study the performance of welding
operations; the extremely bright
light from the welding arc over-

High-speed X-ray photograph of a bullet after passing through
four incandescent lamp bulbs. The bullet is seen at the right. Ex-
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Study of what happens
when dirt passes
through the mechanism
of a vacuum cleaner
is made possible by the
Westinghouse ultra-
high speed X-ray. The
flow of air and relative
air velocities
can be judged by the
distribution of
the dirt particles
“stopped” in their motion
by the penetrating rays

exposes the film. But the X-ray
equipment will not be affected in
any way by this light. It can follow
the processes of experimental welds,
show what happens not only at the
surface but also beneath the surface
of the steel, and so guide the de-
velopment of better techniques.
Dust-collection systems and all
sorts of pneumatic and hydraulic
operations can be improved. When
handling dusts and other air-borne
materials through pipes and ducts,
there are vexatious problems in
keeping the air speeds down to prac-
tical limits while at the same time
providing sufficient impelling force
to carry heavy particles. There are
other problems of eddy -currents
at bends and at joints. Mathemati-
cal calculations aided by cut-and-
try methods and by experimental
observaticn in glass ducts and pipes
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have reduced these problems. The
X-ray can take high-speed pictures
all along the pipe or duct and reg-
ister actual behavior of particles in
transit. It can show the way to
greatest effectiveness and economy.

MAINTENANCE AID—Not all the
industrial uses of this X-ray equip-
ment will be in the machine shop.
The power plant and the mainte-
nance department will also find ap-
plications for it. For example, the
high-speed X-ray can help to de-
termine just when finely adjusted
equipment such as turbines and
gear reducers should be taken apart
for servicing. A slower-speed X-ray
is able to look through the casing
of a machine that is standing still;
by carefully positioning the machine
parts and then holding them still to
be photographed, the presence of

posure time was so rapid that the glass of the lamps, although
they have all been pierced, has not yet had time to collapse
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serious damage can be determined.
But with the high-speed X-ray the
tell-tale twisting of a slightly dam-
aged turbine blade tip, the slight
jumping of a gear when a tooth
has worn away from its true curva-
ture, the slight weaving action that
worn thrust bearings can impart to
a shaft, all can be seen plainly while
the observed machine is operating at
full speed.

Factory floor space arrangements
will be affected. Right now many
a complex high-speed high-capacity
speed changer or other mechanism
is being kept in a position con-
venient for servicing rather than in
the out-of-the-way place where it
could do its best work. It has to be
watched carefully and to have its
lubricants and adjustments checked
at such frequent intervals that con-
venience is necessary. But when the
check-ups are made by high-speed
X-rays and servicing operations are
performed only as and when the X-
ray shows them to be necessary,
the mechanism can be put where it
ought to be.

Instruments will also benefit.
Many of them are in full automatic
control of extremely complex chemi-
cal processes. They have to be taken
down at regular intervals just to
be sure that nothing is clogging
them and that their parts are not
worn or out of line. This means
stopping the process equipment, but
it has to be done; failure of a single
instrument could spoil tons of valu-
able materials. Now the high-speed
X-ray can look through the work-
ing parts of an instrument while the
instrument is functioning. It can give
a far more informative picture of
how that instrument is working and
how long it is likely to keep func-
tioning safely than can any disas-
sembly for inspection.

DESIGN SPEEDED—Machine design
is another use for the high-speed
X-ray. At present the development
of a new mechanism is a long and
tedious process of trial and error,
with everything run at break-down
loads and speeds so as to find out
what part will wear or break first.
The trouble is, break-down tests are
not true tests; they are simply the
best methods available for trying to
find out in a short time what is
likely to happen to a mechanism
over a period of years. With the
high-speed X-ray taking pictures
of hidden parts in motion, the
mechanism can be run at normal
peak overloads; then true interpre-
tations made of how the parts are
behaving. The result will be to find
out in hours of research what now
takes months of break-down testing
of new models.
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The exact behaviors of valves in
internal combustion engines, of in-
jection mechanisms in Diesels, of
shafts making 100,000 revolutions
per minute or more, of motion-sen-
sitive and temperature-sensitive
governors, are just a few of the
things about which guesses are now
made but about which the high-
speed X-ray will tell the exact truth.
With facts like these made available,
many of the developments which
would normally have taken until
1950 to complete will be ready be-
fore 1946 is over.

Observing the bursting of armor
piercing shells was a war use of the
high-speed X-ray. This was possible
because the X-ray could be located
safely behind a steel shield yet look
through at what the shell was doing.
When testing machines and mate-
rials, industrial researchers load
plenty of them to the explosion
point. Formerly the researchers had
to look at the shattered pieces and
guess about the sequences in which
they broke and about the reasons
why one fractured and another did
not. Now they can get action pic-
tures and eliminate much of the
guess work.

This high-speed X-ray technique
is new. Nobody yet knows how all
of the techniques for using it will be
worked out, what final forms they
will take, what profits they will
bring. But one thing is sure: The
high-speed X-ray will make drastic
changes in industry and make them
soon.

® ® ®

PUMP CONTEST

Being Waged Between
Precision and Rugged Units

A RAPIDLY developing contest is now
going on between high accuracy
pumps which need careful protec-
tion by strainers and rough and
rugged pumps which depend very
little upon strainers. In fact, the
contest is between better and better
strainers so the high accuracy
pumps can work almost anywhere,
and pumps which will handle near-
ly anything which will pass through
a pipe.

Late entries in the strainer field
are strainers made of perforated
sheet metal so they will not be dam-
aged in cleaning, equipped with
quick opening slotted lugs for ease
of cleaning and maintenance, and
made magnetic if desired to hold
even the tinest of ferrous metal
particles.

Countering from the rough and
rugged pump side is a pump which
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can be mounted at any angle, works
with equal efficiency when its im-
peller is running in either direction,
has bearings which are self lubricat-
ing with either oil or water, and
has an impeller made of tough
laminations, with a quickly re-
movable face plate if any obstruc-
tions do succeed in blocking the im-
peller.

WORKABLE STAINLESS

Reduces Production Costs
In Some Processes

LOST—WAX process casters find
many of the stainless steels easier
to handle than the plain carbon
ones. This means that stainless, usu-
ally regarded as a “difficult” steel to
work in the shop, will find its way
into many a complex part on pro-
duction-cost savings alone.

Fabricators of stainless are hav-
ing similar results in some cases.
One thin part which is fabricated
by metals shaving, stamping, and
punching processes, is more than 20
percent less costly in production
processes when made of stainless as
compared to plain carbon steels.
The reasons are that the stainless
does not suffer from oxidation prob-
lems in the shop and does not have
to be heat treated to obtain the de-
sired qualities.

MACHINE CONTROL

Manual or Automatic Question
Has Many Answers

THE AGES-OLD . problem of auto-
matic controls for machines is the
question of what to do when a cor-
rection of the operation being per-
formed by the machine requires
temporary manual control.

There have been three answers to
this question: 1; Spend so much
money on setting up the machine
that manual control never is neces-
sary. 2; Let the machine spoil a lim-
ited amount of work rather than
resort to manual control. 3; Work
out an automatic control that can be
made manual if necessary.

The first solution has been used
more in process industries than in
metals and other fabrication indus-
tries. The second has found limited
use in the process and the fabrica-
tion industries alike. The third is
the ideal for metal working, wood
working, and other fabrication in-
dustries plants.

Latest to join this third group is
a control which will automatically
control a machine-tool head through
as many as 40 different and unre-
lated functions but can be changed
from automatic to manual control
and back without disturbing any
sequence.
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PETROLEUM

Fuels Rated By Performance

Aimed at New Motoring Pleasure and Economy, Borderline Knock Tests
in Petroleum Research Use Road-Performance as the True Criterion of
Fuel Quality. Present Cars also Benefit, But Gasolines of Aviation
Quality, Tailored to Automotive Needs, Call for Better Engine Design

W HETHER past improvements in
automobile engines were re-

sponsible for corresponding im-
provements in gasolines, or whether
improved fuels brought better

automobile engines, is a question
in common with the old saw about
the relative seniority of the chicken
and the egg. Examination of the
progressive stages in the develop-
ment of the automobile engine in-
dicates that there have been times
when gasolines contained more po-
tential road-performance than the
engines were able to take out of
them; and there were other times,
particularly during the recent war,
when automobile engines could have
utilized better gasoline had it been
available.

Today, motorists know that im-
proved gasolines have come from
war-time refining and blending ex-
perience. In each gasoline, quality is
as good as, or better than, its pre-
war best. Premium grade gasolines
are anywhere from one to five oc-
tane numbers higher than their 1941
ratings. The volatility lacking from
war-time grades has been fully re-
stored.

But pre-war cars and current pro-
duction designs, with their moderate
compression ratios, ranging from
about 53 to 1 for early models to
approximately 6.7 to 1 for later cars,
are not capable of maximum utiliza-
tion of these new fuels. By the same
token, a great deal still remains to
be done in tailoring the improved
fuels to motor-car requirements;
most of the war-time fuel develop-
ment was directed towards the high-
ly specialized demands of the mod-
ern aviation engine.

The engines in a B-29 and the
engine in a sport-roadster, for ex-
ample, differ widely in fuel re-
quirements. Aviation engines fall in
the highly stressed engine class. De-
signed for prolonged cruising opera-
tion at about 75 percent of normal
rated power, aircraft engines must
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By E. F. LINDSLEY

Illustrations courtesy Ethyl Gasoline Corporation
Gasoline must satisfy all road conditions.

high-speed performance, will also check

function with optimum efficiency
over an altitude range of about
30,000 feet. Idling is secondary; so is
starting; but the ability to provide
extreme powers for limited take-off
periods is mandatory. In conse-
quence, tailor-made aviation fuels
with very special characteristics are
vital to safe operation.

Automobiles, too, require tailor-
made fuels, but here fuels must be
tailored to very different character-
istics. This stems from the automo-
bile engine’s remarkable flexibility
that allows high-gear speeds from
5 to 100 miles per hour, plus smooth
idling, easy acceleration in traffic,
quick starting and warm-up, and
amazing durability with little care
or maintenance.

In spite of these technical consid-
erations and compromises, there are
few cars on the road today that
cannot benefit, to a limited extent
at least, from the new fuels. Some
benefits will be immediately appar-
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shown here testing
hills in background

Research crew,
fuel’s ability on

ent in quicker starting, greater mile-
age, faster warm-up and much
better acceleration and hill perform-
ance without the familiar detonation
“ping” that spells lost power and
engine overloads. Other benefits,
less immediate but equally impor-
tant, are: longer between-overhaul
life, reduced gum and carbon accu-

mulations, economies in engine
maintenance costs, and generally
improved mechanical conditions

within the engine. From here on,
however, major improvements in
performance await new engine de-
signs and further fuels research be-
fore truly matched performance be-
tween engines and gasolines can be
obtained.

DRIVING CONDITIONS — Certain
controllable factors, the beloved
“variables” of the engineer, cannot
be overlooked in the petroleum in-
dustry’s efforts to blend “super-
fuels.” The correct fuel for one
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engine may fall short of its potential
performance in another make of car.
Such major engine design differ-
ences as valve-in-head or L-head
cylinder porting are readily appar-
ent when fuels are tested in auto-
mobiles of various manufacture. In
fact, extensive tests have shown that
engine characteristics, with respect
to performance on a given fuel, will
vary from model to model and even
between cars of the same model.
Coupled with these problems in
engine design are problems in
driver’s requirements.

The commuter, who’s wife must
drive him to the station each morn-
ing, insists on snap starting and
rapid warm-up. A traveling man,
however, is more concerned with
high-speed economy and long engine
life. People who live in a mountain-
ous region cannot help but judge a
gasoline on its ability to provide
power on steep grades and at high
altitudes. And who can challenge
the rancher, who must store bulk
gasoline, if he attaches considerable
importance to a fuel’s ability to re-
sist deterioration in storage. Clear-
ly, a gasoline must be many things
to many motorists.

But demands for gasolines with a
wide range of special characteristics
are not new to the petroleum indus-
try. Civilian motorists are not likely
to operate under any more varied
conditions than did the armed forces.
War experience with all vehicle
types from Jeeps to Sherman tanks.
in arctic cold and blasting desert
heat, showed the refiners how to
compromise unusual demands &nd
blend fuels generally satisfactory
for the most critical conditions.

Matching fuels to driving condi-
tions consists largely of blending
various refinery stocks to vary the

Engine speed, spark advance, temperatures,
constantly checked by the petroleum engineers who ride
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chemical composition of a base gaso-
line until the desired operating
factors are obtained.

Before the war, such blending
stocks were generally limited to
straight run, thermally cracked, and
polymer gasolines. Now, the indus-
try has available the additional
components of heavy alkylate, cata-
lytically  cracked, hydroformed,
superfractionated, and isomerized
gasolines. This means that automo-
tive gasolines, more than ever be-
fore, can be purposely blended to
bring out the best in a car under
all driving conditions and in all
speed ranges.

FUEL RATINGS — Once the more
general requirements of a quality
fuel are established, the question
arises of comparative rating meth-
ods, for testing as well as sales pur-
poses. “Octane rating”—once a term
seldom heard in non-technical circles
—has come to be widely used, and
badly mis-used, as a yardstick of
gasoline quality. Octane rating is
usually considered as a numerical
representation of a fuel’s ability to
resist detonation; commonly called
“knock” or “pinging.” The original
octane scale was developed by Dr.
Graham Edgar, Vice President of
Ethyl Corporation, in 1930, and ran
from 0 to 100. The higher a given
fuel’s octane number, the better was
its anti-knock quality, or. more
correctly, its resistance to detona-
tion under certain standardized con-
ditions of engine speed and load,
spark advance, compression ratio,
air-inlet temperatures. fuel/air ratio,
and engine cooling.

When aircraft fuels of over 100 oc-
tane, unsuited to rating on a scale
that ends at 100, were developed,
and when, in the automotive field,

and many other critical items are
in fuel research cars
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it became apparent that laboratory
octane ratings were often decep-
tive with respect to actual road-
performance, more practical methods
for testing gasolines became neces-
sary. Road-testing seemed to be the
answer, and several road-testing
methods evolved, among them the
CFR Uniontown method and the
more advanced borderline knock
method. The Uniontown method,
satisfactory for certain types of
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testing, was similar to the labora-
tory method of bracketing a test
fuel on the basis of maximum knock
intensity as compared with fuels of
known octane number. Since knock
intensity, without regard to the
engine speed at which the knock
occurred, formed the basis for oc-
tane ratings with the Uniontown
method, it did not offer a practical
tool for studying the effects of
chemical composition on road-per-
formance in different operating
ranges. Consequently, two fuels
with the same octane rating might
knock at entirely different driving
speeds.

BORDERLINE TESTS—The border-
line knock method enjoys an ad-
vantage in that the test results pro-
vide a curve covering the entire
driving speed range in contrast to
the single numerical rating from the
laboratory and Uniontown methods.
With the borderline method, a series
of test runs, at successively greater
speeds and spark advances, spot
points on a graph. These points
shape into a curve with contours
truly indicative of road performance
when the graph is examined by a
person acquainted with the test-
ing method. In the terms of the
petroleum engineers, the borderline
knock test curve is the dividing line
between knocking and non-knock-
ing operation and it shows graphi-
cally a fuel’s ability to tolerate
spark advance throughout the entire
speed range. For testing by this
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method, a test car is equipped with
a non-automatic distributor that
can be varied manually by the
driver, a suitable spark advance in-
dicator, and an engine tachometer.

Briefly, the procedure for de-
termining the borderline curve for a
fuel is this: The spark is set manu-
ally to a relatively low advance,
usually 2 to 6 degrees before top
dead center. The car is slowed down
to as low a speed as possible in
high gear, generally about six to
eight miles per hour, and then ac-
celerated with wide open throttle.
As the engine picks up speed after
beginning to knock, the knock in-
tensity lessens, and the speed at
which the knock dies out is noted.
This gives one point on the border-
line curve, representing the two di-
mensions on the chart: spark ad-
vance (vertical axis) and knock-
die-out speed (horizontal axis). The
spark is then advanced two degrees
and the entire procedure repeated
to obtain the second point on the
curve. This procedure is continued
until the complete curve has been
established for the entire spark ad-
vance and speed range under con-
sideration. It should be remembered
that the borderline curve obtained
by this procedure is indicative of the
anti-knock qualities of the test fuel
only in the particular engine in
which the tests were conducted. Be-
cause of differences in engine char-
acteristics, it is necessary to test a
given fuel in representative engines
of various types.

BLENDING—Borderline tests are of
more than academic interest to both
the petroleum engineer and the user
of the fuel. They furnish practical
working data that enable selection
and blending of a fuel that will fill
the driver’s needs, be they general
or specialized. For example, the lab-
oratory octane rating for a saturated
type fuel, chemically similar to pre-
war straight-run gasolines, may
show that fuel to have good sus-
ceptibility to lead—that is, the addi-
tion of quantities of tetraethyl lead
up to three cubic centimeters per
gallon materially improves the anti-
knock qualities and raises the lab-
oratory octane rating. A borderline
road test, however, might show that
the improvement due to the addition
of lead was confined almost entirely
to the high engine speed range.
Since saturated straight-run fuels
are characteristically good at high
speeds and weak in anti-knock
qualities at low speeds, a certain
amount of blending would be neces-
sary to bring up the low speed end
of the curve. This might be accom-
plished by adding an unsaturated
fuel with good low speed anti-knock
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characteristics and poor high speed
anti-knock performance. Thus a
gasoline could be blended that would
perform better in all speed ranges
than would either the saturated or
unsaturated gasolines alone.

It is because of the advantages
gained by such blending that future
gasolines hold so much promise; for,
as mentioned previously, there are
a great many more fuel types, or
blending stocks, available as the
result of the war. It is worth noting
that a satisfactory blend cannot re-
main static over a period of years
or be considered the one best all-
around fuel. Changes in automobile
design require parallel changes in
fuels. An example of this is the de-
velopment of new transmissions that
automatically prevent engine load-
ing below certain crankshaft speeds.
With such a transmission, a fuel
blended for high anti-knock quali-
ties at low engine speeds would, in
a sense, be wasting its low speed
anti-knock qualities. Similar prob-
lems will appear if supercharging
becomes a common feature of auto-
motive engine design.

Many commercial truck and fleet
operators are advancing the spark
mechanism on present-day equip-

®

CLOTH TREATMENT

Makes Many Materials
Water- and Mildew-Proof

A WAX EMULSION that can be
added to the rinse water of the
family wash provides easy and eco-
nomical means by which housewives
or laundries will be able to make
clothing, drapes, and other textiles
water resistant, according to scien-
tists of the Socony-Vacuum Oil
Company, Inc, who developed the
fluid.

During the war the quantity of
the fluid available for civilians was
limited because the armed forces
used large amounts for tent duck,
uniforms, blankets, and other fabrics,
making such articles both water
and mildew repellent.

The emulsion will have a wide
range of use: such articles as sports
jackets, slacks, shirts, play suits,
fabric shoes, cloth hats, dresses, and
shorts are cited as examples of ar-
ticles especially suited for the treat-
ment. Its application is obvious in
protecting window shades and
drapes that are subject to outside
moisture or to dampness existing in
bathrooms and kitchens, as well as
for giving a water resistant finish
to furniture covers.

Tests have shown that the wax-
treated fabrics become not only wa-

SCIENTIFIC AMERICAN

ment to take advantage of the new
fuels. Past practice has been to ad-
vance the spark until a light knock
was evidenced during high-gear ac-
celeration. This was the point of
marginal detonation for the fuels
available at that time. Now, how-
ever, it is possible to advance the
spark so far that efficiency is ac-
tually lost, without encountering
the point of marginal detonation, er.
for that matter, any detonation at
all. In essence, the fuel has such
anti-knock qualities that the engine’s
compression ratio is too low to force
detonation. Operators planning a
spark advance program should now
advise shop personnel to adjust the
spark to the point of maximum
power instead of the point of mar-
ginal detonation.

Looking into the future, auto-
mobile engines are certainly going
to be more efficient, although the
exact mechanical means through
which this efficiency will be gained
is not yet revealed. Whatever the
improvements in engine design,
however, modern fuels are avail-
able to match them and give both
motorists and commercial users a
new high in motoring pleasure and
economy.

ter resistant but also do not spot
easily. Because water does not ad-
here to the cloth, a suit, dress, or
other garment retains its press
longer and is less likely to wrinkle.

Since the emulsion does not fill
the spaces between the fibres, cloth-
ing that has been treated retains its
porous qualities and summer cloth-
ing, therefore, remains ventilated
and cool. The emulsion does not
make a fabric stiff but, if anything,
is likely to give it a softer feeling
to the touch. The wax itself is in-
discernible and does not alter the
color or appearance of the fabric to
which it is applied.

The new emulsion, milky in ap-
pearance, is non-toxic and non-
flammable. It is made up of minute
paraffin wax particles, suspended in
an aluminum salt and water solu-
tion. A simple form of a wax emul-
sion, it is explained, could be made
by using soap to emulsify the wax in
water. Such an emulsion, however.
would deposit both soap film and
wax on the cloth, the soap’s affinity
for water tending to offset the wa-
ter-shedding characteristics of the
wax.

In laundering, the wax emulsion
can be used in conjunction with
starch, and it can be used also
with moth-proofing and mildew-
proofing processes if desired.
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AVIATION

Air Transport Progress

Passenger Comfort, Cargo Handling, Navigation and Traffic Control,
All Involve Problems Basic to Full Realization of Air Transport’s Po-
tential Value. Specialists from Other Fields—Biomechanics, Lighting,
and Even Air-Conditioning—are Enlisted to Add Comfort and Safety

By ALEXANDER KLEMIN

Aeronautical Consultant;

Research Assoclate,

Daniel Guggenheim School of Aeronautics, New York University

AVIATION today ranks equally
with rail, highway, and water
carriers, and is assuming its long-
predicted place in the transporta-
tion scheme of this country both at
home and abroad. Currently, the
airlines of the United States have
approximately twice the pre-war
number of seats in operation, in
final stages of construction, or in
conversion. Programs planned for
the next two years will better than
double this carrying capacity. Open-
ing up of world trade routes will
further add to the importance of
air transportation, and the air-
freight field, being explored by sev-

Truck-level cargo doors save handling;
are partial answer to loading problem

eral airlines, has been found capable
of providing tremendous expansion
possibilities.

This, in essence, was the keynote
of a recent meeting of the Air
Transport group of the Society of
Automotive Engineers, as expressed
by William Littlewood, S.A.E. of-
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ficer and Vice President of Ameri-
can Airlines. The papers presented
at the meeting stressed the realiza-
tion that the fullest development of
the opportunities open to commer-
cial aviation depends to a large ex-
tent on practical and economical so-
lutions to a wvariety of technical
problems.

CONTROL-DECKS—The problem of
crew comfort on the control-decks
of long-range aircraft was once con-
sidered to be satisfactorily solved
when the pilot had a comfortable
cockpit in which to sit. On the
larger over-land and over-water
airliners, this now appears as a seri-
ous misconception in the light of
present requirements for a multiple
or relief crew. Possibly, as opera-
tion schedules increase in speed and
flights shorten in duration, multiple
crews will disappear, in which case
only a pilot, co-pilot, radio operator,
and flight engineer will be carried.
But for present-day flight person-
nel, the design of crew quarters
must be something more than an
afterthought.

Some of the more important de-
sign considerations in this respect

Concealed
fluorescent lighting
contributes to
passenger’s
sense of comfort
and
well-being
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are: the relative distance between
the pilot and co-pilot; the relation of
the pilot and co-pilot to the instru-
ment panels and controls; and the
location of the flight engineer’s sta-
tion, which should be close to the
co-pilot and visible from the cap-
tain’s station. Suitable locations
must also be found for the radio
operator and the navigator. Among
the suggestions offered by Captain
H. J. Chase, of Pan American Air-
ways, Inc., in a discussion of con-
trol-decks, was a thoroughgoing
analysis of pilot fatigue as related
to vibration. Since vibration is
known to be fatiguing to personnel
and to reduce their operating effi-
ciency, it appears that special shock-
mounting of all crew personnel sta-
tions, including their chairs, instru-
ments, accessories, and tables would
be worthwhile.

Visibility, another vital factor, is
generally good on modern airplanes.
However, some designs have rela-
tively small windows with moldings
in direct line with the pilot’s vision.
Such an arrangement, of course,
adds to eye strain and fatigue, and
limits the visibility with a resultant
lowering of safety. A number of
recommendations were made along
this line. Visibility should be avail-
able in all directions, with curtains
to eliminate intense glare. All in-
struments should be easily readable
and variable instrument illumina-
tion should be provided; again,
glare reduction is important. Most
aircraft instruments have rim light-
ing, spot lighting, or other means of

MARCH 1946



Photographs courtesy Boeing Alrcraft Company

Crew comfort and convenient control set-ups keynote modern flight-decks

illumination, but it was noted that
none of the methods is comparable
with lighting from behind the dial
face such as is used in home radios.
Also, some dials might be improved
by a change from a circular to a
vertical scale.

Control-deck noise, always con-
ducive to fatigue, must be held to
a level that permits crew members
to converse without effort. Not only
does noise render the co-operation
of the crew members difficult, but
it may also give rise to dangerous
errors and misunderstandings on
long flights.

Many of these studies of crew
comfort hinge on biomechanics—
the combined study of biology and
mechanics—and recent work in this
field has materially improved the
lot of all who fly. Some of the de-
velopments, such as the pressurized
cabin, high-altitude flying suits, and
improved food for both pilots and
passengers, represent a tremendous
amount of research work on the
part of highly specialized medical
men as well as aeronautical engi-
neers and technicians.

CARGO HANDLING—Passing from
considerations of crew comfort to
air-cargo problems, M. B. Crawford,
Chief Equipment Engineer for
United Airlines, discussed some of
the loading and unloading appli-
ances now coming into the air-
cargo picture. The front cargo-door
height on the familiar Douglas DC-
3 transport is nearly ten feet above
the ground while the rear cargo-
door requires a lift of about four
feet from the ground level. Doors
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on other planes range between these
two heights and, consequently, the
problem of loading is not an easy
one. Body lift trucks are one answer.
The normal lift truck body has a
height of four feet and can be ex-
tended up to 14 feet so that any air-
plane door height can be accommo-
dated. Fork lifts are also extremely
useful for any cargo that is too
heavy to lift by hand.

Cargo discharge chutes, with
gravity as the unloading force, are
generally accepted as the most logi-
cal and practical means of handling
the out-bound cargo. There have
been many adaptations of the cargo
chute, but the possibilities are not
vet exhausted. Straight chutes have
not been entirely satisfactory be-
cause some of the heavier packages
come down too fast, while the
lighter packages have a tendency to
stick half way down. Moreover,
some of the chutes are too heavy
and require too much maintenance.
Belt loaders have been of limited
service because they can move only
small packages from the lower to
the upper end of the belt, and they
require an additional cargo handler.

The entire answer to loading prob-
lems cannot be found in ground
handling machinery alone, however
ingenious. Airplanes themselves
must be designed to suit cargo op-
erations. Such features as high-wing
design; at least two loading doors
not less than six by eight feet in
opening, one at each end of the com-
partment; a substantial flosr with
skid strips, tie-down fittings, and
stressed to one thousand pounds
vertical pull; and a clear cargo com-
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partment equally distributed around
the center of gravity to simplify
weight and balance problems, were
offered by Major David W. Long, of
the Air Transport Command, as
recommendations based on past
military experience. It was also
pointed out that the true aerial
freighter, carrying nothing but
cargo, might well be relieved of
some of the more stringent weight
restrictions imposed on passenger
aircraft for safety reasons.

CABIN LIGHTING—Redoubled ef-
forts in the direction of passenger
comfort were also reported by engi-
neers now free once more to con-
centrate on the more luxurious as-
pects of air travel. Attention was
focused on fluorescent indirect
lighting by Raymond A. Rugge,
of  Curtiss-Wright  Corporation.
Fluorescent lighting promises to aid
passenger vision, induce relaxation,
and produce a mild sense of well-
being through the use of concealed
light sources that give low values
of contrast. Passenger cabin lighting
objectives are summed up as: ade-
quate illumination of all objects in
the field of view, with a recom-
mended minimum of five foot
candles; soft white light that ac-
centuates the color and freshness of
objects and fabrics; light sources
concealed or in a fixture of low
surface brightness; adjacent reflect-
ing surfaces of low surface bright-
ness compared to the reflection of
other objects in the general field of
view; aisle lights for night use; and
special passenger reading lights in
combination with the general illu-
mination.

AIR CONDITIONING—That there
has been considerable engineering
attention given to aircraft cooling
was indicated in a report on “Re-
frigeration for Air-Conditioning
Pressurized Transport Aircraft,” by
Bernard Messinger of Lockheed
Aircraft. Popular misconceptions
notwithstanding, aircraft air-condi-
tioning does require refrigeration.
Although it would at first appear
that airplanes can be flown at a suf-
ficiently high altitude to avoid ex-
cessive ambient temperatures, this
is only approximately true for un-
pressurized aircraft and not at all
the case for pressurized transports.

There are several reasons for this
rather surprising fact.

If it is assumed, for example, that
an outside or ambient temperature
of only 75 degrees, Fahrenheit, pre-
vails on a hot, summer day, at an
altitude of 7000 feet, the cabin tem-
perature, without the removal of
heat, will run substantially higher.
First, there are numerous internal
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sources of heat in the cabin: the
occupants; solar radiation through
transparent surfaces; various elec-
trical devices, such as radio equip-
ment, inverters, motors, and lights;
and a slight effect due to thermal
lag. But there is another and some-
what more involved reason. This
concerns the great difference be-
tween the static temperature and
total temperature due to stopping
of air relative to the airplane. For
older type transports which have
a climb speed of 110 to 120 miles
per hour, this factor amounts to
only 2 degrees, Fahrenheit, but for
present-day aircraft, it may amount
to 5 or 6 degrees, Fahrenheit, during
climb. In level flight it can become
15 or 20 degrees, Fahrenheit; while
in some high-speed military fighters
this temperature rise reaches 50
degrees, Fahrenheit.

It may be noted that this effect
is present not only in the air that
is stopped while being brought into
the airplane, but also in the boun-
dary layer which envelopes the en-
tire external surface. The practical
result is equivalent to placing the
airplane in an atmosphere at a tem-
perature very nearly equal to the
total temperature. All of these tem-
perature elevating factors make it
difficult to maintain the cabin tem-
perature within less than 10 to 20
degrees, Fahrenheit, of the ambient
static temperature, even though ade-
quate ventilation flow rates are
provided. Thus, at 7000 feet alti-
tude on a summer day, the cabin
temperature might range between
85 and 95 degrees, Fahrenheit.

While the plane is taxying, further
cabin temperature difficulties arise,
and passengers may be acutely un-
comfortable if the day is at all warm.
Under such circumstances, the only
alternative to refrigeration is the
use of prohibitively huge cabin
fans. Reduced taxying time may
help to solve this trouble, since re-
frigeration trucks or their equiva-
lent, offer an acceptable degree of
air conditioning when the plane is
not moving. The refrigeration equip-
ment, however, must be quickly re-
movable.

TRAFFIC—“The air transport in-
dustry is today faced with a serious
situation. Air navigation and traffic
control development has not kept
pace with the expanding volume of
traffic.” These words prefaced a
talk on operational problems by
Captain S. P. Saint, of American
Airlines. Further comments indi-
cated that fully-equipped modern
airliners are still held to the same
instrument approach weather mini-
mums that were established for
single-engine, poorly instrumented

“mail-planes.” In this situation,
traffic control is the dominant factor
and little has been done to eliminate
the fundamental limitations that
have prevailed since the late 1937’s.
Recommendations for remecdial
measures include: a central traffic
control agency with means to co-
ordinate traffic control, plus self-
checking control devices, and a
clarification of the relationship of
the pilot to the automatic systems.
Many worthwhile advances could
stem from material recognition of
<hese recommendations. To sum-
marize a few of them: radar and
other devices could be incorporated
to reduce the minimum practical
separation between flights; stand-
ardized judgement on minimum
separation could be built into and
administered by the automatic sys-
tem; coordination of movement
would be automatically and in-
stantaneously accomplished; provi-
sion would be made for regular
over-control of the system by human
dispatchers. The possibilities in-
herent in radar techniques would
be brought into proper focus by ap-
plication of these principles, which
would incorporate every known
principle of safety engineering.

® L] ®

WASP MAJOR

Is World’s Largest
Aircraft Engine

SAID to be the most powerful air-
craft engine yet in production, the
new Pratt and Whitney Wasp
“Major” delivers 3650 horsepower
with a dry weight of 3405 pounds.
Pointing the way to further progress
in air transport through the use of
larger, more powerful, and more
efficient engines, the 28-cylinder
“Major” powers such outstanding
planes as the 108-passenger, Doug-

las C-74 Globemaster; the 114-
passenger, Boeing Model 377 Strato-
cruiser, the commercial version of
the B-29; and the 105-passenger
Martin Mars flying boat.

In addition to the Wasp “Major's”
remarkable power/weight ratio—
less than one pound per horsepower
—the specific power ratio is .84
horsepower for each of its 4360
cubic inches of piston displacement,
and fuel consumption is unusually
low, an important factor in long-
range operation.

A number of design features con-
tribute compactness, accessibility,
and efficient cooling to the engine.
The cylinder arrangement, empha-
sizing low frontal area, consists of
four banks of seven cylinders each,
distributed in a helical pattern that
allows each individual cylinder to
receive cooling air directly from the
air stream rather than from heated
cylinders ahead. Supplementing this
carefully directed flow of cooling air
are deep-finned, forged aluminum
cylinder heads and scientifically
contoured baffles.

Conventional ignition harness in-
stallations have been discarded in
favor of interchangeable magnetos,
one for each cylinder bank. High
altitude performance is boosted by
the use of a hydraulically driven,
variable-speed supercharger that is
automatically controled. Improved
vibration dampers reduce crankshaft
vibration and the radial mounting
of the accessories about the peri-
phery of the accessory drive case is
an innovation that should make for
a substantial increase in service
maintenance accessibility.

The design and development of
the Wasp ‘“Major,” authorized late
in 1940, was accomplished in ap-
proximately five years; a relatively
short time for the introduction of an
engine incorporating so many ad-
vanced features.

Courtesy United Alrcraft Corporation
Side view of the Wasp “Major,

¢
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showing the four banks of cylinders
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CHEMISTRY IN INDUSTRY

Conducted by D. H. KILLEFFER

lon Exchange

Purification of Liquids and Gases, Selective Recovery of Valuable

Materials, and the Removal of Undesirable Substances from Chemical

Compounds, are Problems that Often may be Solved with lon Exchange

Resins. Both Industry and the Laboratory Find These Resins Valuable

By HOWARD C. E. JOHNSON, Ph.D.

Chemical Editor, Chemical Industries

|NDU~STRY is constantly finding
new ways to save time and
money by the use of synthetic ion
exchange resins. These resins have
proved their worth not only in the
chemical industry--as in the puri-
fication of formaldehyde—but also
in such diverse operations as puri-
fying pectin from grapefruit rind,
removing harmful fluorides from
drinking water, and recovering qui-
nine from cinchona bark.

Ion exchange makes use of syn-
thetic resins obtained from com-
pounds containing free acidic groups,
such as carboxylic acids; or basic
groups, such as amines. When a so-
lution of electrolytes is passed

through the acidic resins, the metal-
lic ions combine with the resins to
form what might be considered an
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insoluble, resinous salt. In the same
way, the acidic portion of an elec-
trolyte—sulfate, fluoride, or the like
—is absorbed by basic resins.

Actual “exchange” is involved be-
cause absorption of one ion requires
liberation of another; otherwise the
reaction would not be balanced. In
simple water softening, for example,
sodium ions might be liberated
while the calcium and magnesium
ions, which cause hardness, are re-
moved. In another type of reaction
—anion exchange—chloride might
be substituted for sulfate or fluoride.
Also, resins have been developed
which liberate hydrogen and hy-
droxyl ions. These combine to form
water and the solution is completely
demineralized.

The principle of ion exchange,

Scopolamine—

a medicinal alkaloid
used as a sedative
and sometimes
called “truth serum”—
is recovered by
a single-resin ion
exchange in single
tanks such as
this one at Debruille
Chemical Corp.
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known for exactly one hundred
years, has been applied industrially
during the last 40 years—primarily
for water softening—and only with-
in the past 10 years have synthetic
organic resins been developed which
extend its usefulness.

These materials are serviceable
not only for removal of impurities
but also for recovery of valuable
substances; for separation; for ad-
dition of certain electrolytes to so-
lutions; and for a variety of miscel-
laneous operations.

CHEMICAL INDUSTRY USES—An
important industrial application of
anion exchange is the removal of

Courtesy Resinous Product & Chemical Company
lon exchange in laboratory quantities.
Top resin layer absorbs metallic ions,
bottom layer absorbs acidic radicals;
liquid in bottom beaker is pure water

formic acid from formaldehyde. This
is a specific example of the general
process for the removal of acidic
impurities from liquids or gases.
Particularly in the laboratory have
ion exchange materials been used to
remove undesirable impurities from
exhaust gases.
Sometimes the acid itself is a
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valuable product, and ion absorption
provides a means of reclaiming it.
as in the recovery of tartaric acid
from wine lees. Similar recoveries
of precious metals, such as gold and
platinum, are accomplished by con-
verting them to complex acids which
can be absorbed by the proper resin.
Cation exchange has also been used
in a comparable fashion to recover
copper from the waste liquors in the
cuprammonium rayon process.

Compounds manifesting different
degrees of acidity or basicity can be
separated by selective absorption on
ion exchange resins, and this prin-
ciple has been applied to the sepa-
ration of the amino acid mixtures
as described in Scientific American,
February 1946.

QUININE RECOVERY—The recent
war in the Pacific increased sur
need for anti-malarial drugs, and at
the same time it cut off our supplies
from the Netherlands East Indies.
Consequently, a great deal of work
was directed to the possible use of
ion exchange to recover quinine
and related alkaloids from the lower
quality South American cinchona
barks.

The absorption of alkaloids by
cation exchange materials had been
known for many years, but commer-
cial utilization of the knowledge
was retarded by lack of suitable
means for recovering the absorbed
material. This latter problem was
solved in 1941, and the process has
since been adapted by the Cinchona
Research Unit of the United States
Army to provide a portable unit for
quinine recovery at the site of har-
vest. The portable plant, which
weighs only 1500 pounds, can proc-
ess 13,000 pounds of bark a month,
yielding 170 pounds of totaquine.

Of simple construction, the plant
produces the quinine concentrate
in the field from wet bark. Here-
tofore, dry bark had to be gathered
from the jungle—generally an almost
impossible task insofar as the South
American areas were concerned—
and shipped to a permanently lo-
cated extraction plant.

WATER TREATMENT—Demineral-
ization of sea-water and the pro-
duction of a substitute for industrial
distilled water by ion exchange are
processes that have been described
in detail in Scientific American. June
1944 and September 1944. A closely
related problem is the removal from
water supplies of excess fluorine,
which is now recognized as the cause
of mottled teeth prevalent in some
localities.

Fluorides, it has recently been
determined, can be rapidly and ef-
ficiently extracted by passing the
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water over a bed of an ion exchange
resin which has been specially
treated with a solution of an alumi-
num salt, generally aluminum sul-
fate. The exchanger is not depleted
in the process and can be used re-
peatedly by intermittently regen-
erating the resin with an alkaline
solution which removes the accu-
mulated fluoride ions.

Although it has been known for
some time that fluorine may be re-
moved by bone, chemical removal
methods are relatively recent devel-
opments. The problem involved
finding a substance which would not
leave any element in the water that
was not already present, and which

Courtesy Rohm and Haas Company

Typical ion-exchange installation

would not impair the potability by
increasing undesirably the concen-
tration of any ordinary constituent.

There were three possible ap-
proaches: precipitation of the fluor-
ides, unsatisfactory because of their
high solubility: desalting, which
has proved uneconomical so far; and
selective absorption by a solid. The
latter has proved most promising.

Although a number of materials
—titanium oxide, zinc oxide, copper
hydroxide, copper sulfide, and others
—answered most of the necessary
qualifications. their principal dis-
advantages proved to be ready dis-
integration. low capacity, and in-
ability to be regenerated. The use
of resinous exchange materials has
become a satisfactory answer for
commercial use.

FOOD INDUSTRY—A number of ion

exchange applications have been
found in the manufacture of food-
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stuffs. Among these is the prepara-
tion of a high quality pectin from
grapefruit hulls by the use of an
acid-regenerated cation exchanger.
Here, the resin is added to a slurry
of the rind in water and is later
removed by centrifuging. This treat-
ment removes metallic impurities
from the material.

In another commercial process,
part of the calcium is removed from
milk to make it more digestible for
infants. This is one of several milk
products modified by ion exchange.

As mentioned above, acidic im-
purities are often removed from
products with ion absorbents. This
has been applied in the food indus-

for purifying boiler feed water

try, again, to remove the chloride
ion from glutamic acid hydrochlo-
ride, and to remove undesirable
acids from dextrose, pectin, and
vitamin B extracts.

Higher yield and improved opera-
tion have also been obtained in beet
sugar production by the removal of
organic and inorganic non-sugars
by ion exchange absorption.

ION EXCHANGE COSTS—While the
initial cost of some exchangers is
relatively high, they are long-lived
in most applications so that in-
vestment can be amortized in the
same manner as other equipment.
There are in use a number of plant
installations where the exchangers
have been operated for thousands
of cycles.

Operating costs depend upon the
type of exchanger required, the
quantity and nature of electrolytes
to be removed, the proportion of re-
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moval required, and the nature of
the regenerant. In a typical example
of water treatment, assuming that
soda ash and sulfuric acid cost two
cents per pound, demineralization
would cost 29 cents per 1000 gallons.

OTHER FACTORS—The chief limi-
tation of ion exchange is the capac-
ity of the resins. The process is lim-
ited to solutions of relatively low
concentration; as the concentration
of electrolytes increases, the volume
of solution which can be treated
before exhaustion of the resin de-
creases to a point where it is less
than the volume of the exchanger.

Also, valuable materials are ob-
tained only as relatively concen-
trated solutions which require
evaporation or other means of con-
centration in order to obtain the de-
sired material.

The ramifications of this prin-
ciple are such that it reaches into
almost every industry. Demineral-
ized water is desirable for boiler
feed and cooling water in all indus-
tries. Electroplating processes bene-
fit from solids-free water; especially
freedom from calcium, magnesium,
sulfates, and chlorides. For produc-
ing high purity chemicals in general.
pure water is an indispensable raw
material. It is likewise important in
distilleries and breweries, in phar-
maceutical manufacture. in dyeing.
and in other textile processing tech-
niques.

Ion exchange is expanding stead-
ily in scope and utility: and it will
undoubtedly become of increasing
value im a multitude of industrial
operations.

STREPTOMYCIN

Will be Increasingly Available
As New Plants are Finished

lNCREASING evidence of the growing
importance of biochemical processes
in the chemical industry is pre-
sented by plans now underway to
construct streptomycin production
facilities.

Streptomycin was not discovered
by accident as was penicillin. Dr.
Selman A. Waksman, of Rutgers
University, experimented for years
with soil microbiology before finding
that Streptomyces griseus was ef-
fective when wused against the
microorganisms causing such dis-
eases as typhoid, cholera, tubercu-
losis, influenzal meningitis, and
others.

When Dr. Waksman brought his
discovery to commercial producers
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of bielogicals a team of 30 scientists
were immediately assigned to work
toward the goal of transforming
streptomycin from an experimental
substance to a therapeutic agent
ready for application.

Now, with many questions an-
swered due to experiments con-
ducted on both animals and humans,
streptomycin has moved from the
laboratory and the pilot plant into
large scale production. Merck and
Company, Inc., is constructing new
units to supplement its present plant
facilities and Eli Lilly and Company
is also building a plant for the pro-
duction of the new drug.

SYNTHETIC LUBRICANTS

Are Made from Gases;
Contain No Petroleum

Now being synthesized on a com-
mercial scale from natural or other
hydrocarbon gases, two series of
synthetic lubricants were recently
announced by units of Union Car-
bide and Carbon Corporation. One
series, which is essentially insoluble
in water, is designated by the sym-
bol “LB” followed by a number
representing the viscosity at 100
degrees, Fahrenheit, in Saybolt Uni-
versal Seconds, while the other se-
ries, the members of which are
soluble in water at room tempera-
ture, is known as “50-HB.”

These new lubricants, called
“Ucon,” are made from gases, contain
no petroleum oils, and are inherent-
ly more expensive to produce than
the best petroleum lubricants now
sold.

Because ef its special properties,
the LB series is best adapted for the
lubrication of machinery, including
internal combustion engines. LB-
300 has already been marketed in
certain areas as Prestone Motor Oil
for use in automobiles, buses, trucks,
and tractors. This lubricant has
been found successful for Diesel
engine use and the Army Air Forces
and the Air Transport Command
have used lubricant LB-550 in air-
craft engines. (See first report, page
84, February 1946 Scientific Ameri-
can.)

In addition to use in internal
combustion engines, there are many
places where the special properties
of the LB series of lubricants—such
as low pour point, high viscosity
index, and non-sludging character-
istics have been utilized to ad-
vantage. Such uses include their
applications as hydraulic fluids and
plasticizers. Further utilization as
lubricants is being studied in such
fields as powdered metal bearings;
transmission and differential lubri-
cants; electrical motors; textile ma-
chinery; wire drawing; metal roll-
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ing and stamping; and many other:
Greases exhibiting unusual high
and low temperature properties
have been prepared from oils of the
LB series, but, so far, on an experi-
mental basis only.

The 50-HB series of synthetic
lubricants is characterized by high
viscosity index, low pour point, and
in other properties is similar to the
LB series. Compounds of the 50-
HB series, however, are completely
soluble in water at room tempera-
ture, with the water solubility de-
creasing as the temperature is raised.
The series will depress the freezing
point of water to a limited extent.
Members of the 50-HB series having
viscosities of more than about 100
Saybolt Seconds at 100 degrees.
Fahrenheit, have very little swelling
action on natural rubber and are
excellent lubricants for both rubber
and metal. Certain of these products
are being used in hydraulic fluids
including brake fluids, as high-tem-
perature heat transfer media and
textile lubricants, in cutting oils, for
wire and metal drawing operations.
and other uses.

While these materials are not in
general competitive with natural
petroleum lubricants, they presage
a tendency—apparent in both the
chemical and petroleum industries
—to rely less and less on natural
products and more on synthetic
“tailor-made” materials designed
for a specific purpose.

HYDROGEN PEROXIDE

Now Industrially Available
In Concentrated Form

A CONVENIENT source of oxygen
for industrial purposes is now avail-
able in the form of 90 percent per-
oxide. Heretofore, hydrogen perox-
ide of high concentration has been
only a laboratory curiosity. Indus-
trial material of 30 percent strength
and the ordinary antiseptic, contain-
ing only 3 percent, have long been
used, but the highly concentrated
substance was thought to be too
hazardous for practical use. Now,
intensive research has shown that
hydrogen peroxide of high purity is
actually a stable material.

The possible industrial applica-
tions of this chemical are innumer-
able. Hydrogen peroxide is an ideal
oxidant in that it leaves no residue.
In its concentrated form it promises
to be of great utility in many new
chemical reactions since, being rela-
tively free from water, it will react
faster and more completely with
organic compounds. Moreover, each
volume of the 90-percent peroxide
yields over 400 volumes of oxygen—
three to four times as much as the
30 percent material.
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IN OTHER FIELDS

Conducted by The Staff

Keeping the Heat In

Chemically Inert, Light, Strong, and a Highly Efficient Insulator,

Magnesia, Mixed with Asbestos Fibers, Provides an Easily Installed

Insulating Material for Boilers, Pipes, and Similar Surfaces. Above

600 Degrees, a Lining of Diatomaceous Earth Protects the Magnesia

INCREASED utilization of heat en-

ergy, and its wide-spread appli-
cations, make thermal insulation a
problem of prime importance in
modern industry. The vast majority
of processing and fabricating opera-
tions require heat transfer, under
controlled conditions, at one or
many points in the productive proc-
ess. Although steam power is, per-
haps, the most quickly -called to
mind, numerous industries, includ-
ing chemicals, plastics, petroleum
refining, paper manufacture, and a
host of others, are vitally dependent
upon insulation as their various
heated materials pass through trans-
fer pipes, distilling units, heated
rollers, or other equipment requir-
ing heat and pressure to function.

Early in the development of
steam engineering, it was recog-
nized that radiation, convection, and
conduction from boilers and hot
lines were robbing steam engines of
much of their efficiency. Insulating
materials of various types were ex-
perimented with, most of them of an
organic base—vegetable or anima!
matter—and most of them were
subject to decomposition at around
300 degrees, Fahrenheit. Later,

Seams are sealed by 90-degree overlap
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plaster of Paris mixed with sponge
was tried—the small entrapped dead
air cells of the porous sponge being
a fairly good insulating substance
—but the plaster rusted the pipes
and boilers. Other insulating mate-
rials were also used and found un-
satisfactory in that they shrank,
charred, would not resist vibration,
or otherwise deteriorated in use.

CARBONATE OF MAGNESIA —
Sixty years ago, Hiram N. Hanmore
of Philadelphia, discovered the heat
insulating qualities of magnesia, an
inorganic, inert, chemical compound
known commercially as block mag-
nesia and pharmaceutically as mag-
nesia alba. It is produced from dolo-
mite rock and its composition is
somewhat indefinite, but is usually

Courtesy Keasbey and Mattison Company

Inner lining protects magnesia outer
sleeve from excessive temperatures

expressed by the formula: 4MgCO..
MgOH..5H.0.

At first, silk fibers were used as
a binder, but silk was soon dis-
carded in favor of asbestos fibers.
Experimentation and use quickly
evolved a satisfactory working ratio
of 15 percent asbestos fiber binding
and 85 percent magnesia, although
magnesia can be and is used with a
lower percentage of asbestos fibers.

SCIENTIFIC AMERICAN -

In 1887, the U. S. Navy realized
the value of carbonate of magnesia
as an insulating material and in
ordering it specified “85 percent
magnesia”’; since that time the same
phrase has become standard. Light
in weight—approximately 15 pounds
per cubic foot—magnesia is easily
sawed or cut, withstands vibration,
does not char or burn, or shrink
or loosen in service. Moreover, it
has no corrosive action on the metal
to which it is applied, and it can be
removed for inspection of pipes and
replaced with ease. When properly
applied, it will outlast the installa-
tion which it covers. Magnesia’s
durability is such that it will with-
stand years of immersion in water
and when removed can be pulver-
ized, mixed with water, and re-used
as a plastic insulating cement. Being
chemically inert, exposure to most
chemicals and chemical fumes has
no harmful effect, while its com-
pressive strength allows it to be
molded into many conveniently
shaped forms which do not sag,
buckle, or shrink.

For general industrial applica-

tions, magnesia is manufactured in
standard three foot long half-sec-

7
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Telescopic installation of dual-layers
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SENSATIONAL WAR BARGAINS
in LENSES and PRISMS

NOW! MAKE YOUR

View
of
7 x 50
Binocular

Stock No. 5102-8 — Perfect Binocular Set .
Stock No. 5103-S — Perfect Monocular Set.
stock No. 5105-S — Seconds for Binoculars
Stock No. 5104-S — Seconds for Monocular

We have just secured
for the Navy 7 x
purchases or on regue

FLASH!

50 instrument.

OWN BINOCULARS!

Complete Set of LENSES and PRISMS
from Navy’s 7 x 50 Model
SAVE UP TO $150.00!

Here’s an unusual opportunity to secure a fine
set of Binoculars . . . at a tremendous saving
of money. Build them yourself with all of the
very same optics (no metal parts) contained in
the Navy’s 7 Power Glasses . . . the Binoculars
which received such wide acclaim during the
war. Depending on your choice, you may buy
a perfect set of Lenses and Prisms for the
Binocular constructicn job, or a set of seconds
(exactly the same units, but Lenses are un-
cemented and have slight imperfections). If,
however, you wish to construct a Monocular
(% a Binocular) you may do so, c¢hoosing
either perfect components or seconds. The
Monocular sets comprise 3% quantities of the
same optics required for the Binocular. The full
Binocular set comprises the following:—2 Ce-
mented Achromatic Eye Piece Lenses, 17.5 mm.
diam.; 2 Eye Field Lenses; 4 Porro Prisms; 2
Cemented Achromatic Objective Lenses diam
52 mms. Complete assembly directions included.
$25.00 Postpaid
$12.50 Postpaid
$11.00 Postpaid
$5.50 Postpald

shipment of
Full

metal
details will

a Binocular body parts
be sent with all

st.

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

TO KEEP POSTED on all our new Opti-
cal Items, send 10¢ and your name and
address to get on our regular ‘“Flash”
mailing list.

MICROSCOPE SETS

Consisting of two Achromatic Lenses and two Convex
Eye Piece Lenses which you can use to make a 40
Power Pocket Microscope, or 140 Power Regular Size
Microscope. These color corrected Lenses will give you
excelient definition.

Stock No. 10528 .....cccee0ee0..$3.00 Postpaid
Consisting of Prism, Mirror and Condensing Lens.
These used together with Stock No. 1052-S will make
an excellent Micraprojector enabling you to get screen
magnification of 400 to 1000 Power according to
screen distance.

Stock No. 1038-S ...........ccuunn $2.00 Postpaid
BIG DOUBLE CONVEX LENS—74 mm. diam., 99
mm. F.L. Weighs 9 oz. Made of borosilicate Crown
Optical Glass. Used as spotlight Lens, Condensing
Lens, ete.

SPECIALS IN LENS SETS

Set 7#1.S—‘‘Our Advertising Special”’—15 Lenses for
$1.60 Postpaid, plus 10-page idea booklet. For copy-
ing, ULTRA CLOSE-UP SHOTS, macrophotography,
experimental optics, magnifying and for making a
two power f/16 Telephoto Lens, ‘“Dummy Camera,”
Kodachrome viewer, DETACHABLE REFLEX VIEW-
FINDER for 35 mm. cameras, stereoscopic viewer,
ground glass and enlarging focusing aids, TELE-
SCOPES, low Power Microscopes 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.
35 MM. KODACHROME PROJECTING LENS SET—
Consists of Achromatic Lens for projecting, plus a
Condensing Lens and piece of Heat Absorbing Glass
with directions.
Stock No. 4025-S $1.95 Postpaid
SPECTROSCOPE SETS . . all

. These sets contain

ACHROMATIC LENSES

Dia
Stock No. in mms in mms Price
s - B
- 2 .
6161-S 24 48 1.25
6162-S 25 122 1.25
6164-S* 26 104 .80
6165-S 27 185 1.00
6166-S 29 54 1.25
6168-S 29 76 1.25
6169-S 31 122 1.50
6171-S 32 171 1.00
6173-S* 34 65 1.00
6176-S* 38 131 1.00
6177-S* 39 63 1.10
6178-S* 45 189 1.50
6179-S* 46 78 1.25

*ASTERISKED ITEMS are uncemented, but FREE
cement and Directions included with uncemented sets.
USES:—Use these Lenses for making Projecting

Stock No. 1048-S $1.50 Postpaid
BIG DOUBLE CONCAVE LENS—74 mm. diam.

110 mm. F.L. Made of extra dense Flint. Used as

reducing Lens, for trick photography, etc.

Stock No. 1049-S ................ $1.00 Postpaid
OPTICS FROM 4-POWER
PANORAMIC TELESCOPE

Excellent condition. Consists of Objective Prism,

Dove Prism, Achromatic Objective Lens, Amici Roof
Prism, Eye Lens Set (. . . a $60.00 value).

Stock No. 5016-S $6.00 Postpaid
LENS CLEANING TISSUE—In spite of paper short-
age, we offer an exceptional bargain in first quality
Lens Cleaning Tissue You get 3 to 4 times as much
tissue as when you buy in the ordinary small booklets.
One ream—480 sheets— size 73”7 x 103 ".

Stock No. 704-S ......... e $1.50 Postpaid
MAGNIFIER SET—35 magnifying Lenses—Powers
from 1 to 10.

Stock No. 1026-S $2.00 Postpaid

! i Lenses, Low Power Microscope Objectives, corrected
Lfnse;,;élg f_[lsms y{’“ t“ee’j to Bmatf ta Spectroscope Magnifiers, ~ substitute ennugldg Lenses, Eye-Piece
plus 5-page Instruction Boeklet. Li S : t: " Instru-
Stock No. 1500-S—Hand Type Spectroscgp;,s Post megx:;e;, e;\gdcr&cﬂhmog”p £l gets, Optical Instru RAW OPTICAL GLASS
X ostpaid . 4 R
Stock No. 1501-S—Laboratory Type SDSC(‘L[U- . CLEANING BRUSH SET . . . For Lenses, Optical An exceptional opportunity to secure a large variety
SCOPE . evnsnnennnenanennss $650 Postpaid  Ustruments, et Perfect quglity--13 nch Flex-of Optical Pieces both Crown and Flint glass (sec-
ible astic handle, hollow circular const. ange onds) in varying stages of processing. Many prism
ALL THE LENSES YOU NEED TO grtomks}ﬂiﬁ toozegy_solgt. 4613616511%' to set. 100 blanl)(s_ ying 14 processing. y P
ock No. 504- eg. $6.00 v .« Price $1. ; .
MAKE YOUR OWN TELESCOPE! RIGHT ANGLE P(Rlngs—Flintaggiical Gr1|ass$size Stock No. 703.5—8 lbs. (min. wt.)—§5.00 Postpaid
ALL ARE ACHROMATIC LENSES 41 mm. by 91 mm. by 64 mm. Use in front of Stock No. 702-8—-1% lbs. ......... $1.00 Postpaid
GALILEAN TYPE—Simplest to make but has narrow camera Lens to take pictures to right or left while MISCELLANEOUS ITEMS
Field of View. pointing camera straight ahead. Also used in front Stock No. Item Price
Stock #5018-S—4 Power Telescope..$1.25 Postpaid of camera Lens to reverse image in direct positive . _ .
Stock #5004-S— work. Two of these Prisms will make an erecting 3022-S—Round Wedge, 65 mm. Diam. ....... $5.00
Small 2 Power Pocket Scope....... $1.00 Postpaid system for a Telescope. 3021-S—Amici Roof Prism (3rd grade) .25
PRISM TELESCOPES—Uses Prism instead of Lenses Stock No. 3076-S ................ $3.00 Postpaid 16-S—Level Vial, 48 mm. long 20
to Erect Image and are much shorter than Terrestrial TELESCOPE EYE PIECE SET—(Consists of perfect ’ : B e :
Type. Have wide fleld of view. Eye Lens Set from a Govt. Telescope. Diam. 1 inch,
Stock #5010-S— 6 Power Telescope.$3.00 Postpaid Focal Length 1 inch.
Stock %#5012-S—20 Power Telescope. 7.25 Postpaid Stock No. 61345 ................ $1.00 Postpaid TANK PRISM
REMARKABLE VALUE! PRISMS PLAIN OR SILVERED TANK PRISK —
Stock Base Base 10_u4r?d- andeg'oli)sl{td lo\n\%ulg%mrn‘:alﬁe’ ?eut:ll\I
$141.01 WORTH OF No. Type Width Length Price from $21 to $30 cach.  Stock No.  3005-S
gggg-g }Iglgm :ngie 1%]8 mms. 133 mms. %88 (Plain Prism) or Stock No. 3004-S (Sll\8;>
PERFECT LENSES - ight Angle 70 mms. 8 mms. . ed) . .. $2.00 each Postpaid. FOUR TANK
3001-S Lens Surface 20 mms. 14 mms. 2.00 PRISMS—spec1aI—$7 00 Postpaid.
FOR ONLY $10 3006-S Porro-Abbe 9 mms. 9 mms. .25
3009-S Porro 52 mms. 25 mms. 1.00
3010-S  Porro 13 mms, 21 mms. 50 TANK PERISCOPE
Cemplete System from Artillery Scope (5X) 3016-S Pentagon 45 mms. 22 mms. .75 Complete Set Mounted Components
... 9 Lenses low reflection coated, absolutely 3029-S Dove 16 mms. 65 mms. 1.25 Rugged, strong, originally constructed for
Perfect. Diameters range from 1 1/3 inches 3036-S 80 Degree Roof 60 mms. 36 mms. 4.00 U 8. Tank Corps. Consists of 2 fine Peri-
to 2 1/5 inches. Used for making Telescopes 3049-S Right Angle 69 mms. 167 mms. 10.00 scope Mirrors mounted in metal and plastic.
and hundreds of other uses. ggg;g %igl}t}Augle 538» mms. 103 mms. gog g;;fect c$0ndmosli k“ﬂmd %‘Brmalls retail at
- oof Prism 18 mms. 34 mms. .5 $40 to $50. ocl o. 700-S . . . $2.00
Stock #5019-S . ......... $10.00 Postpaid Complete Set Postpaid.

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

EDMUND SALVAGE COMPANY- p.0.aubuBoN, NEW JERSEY
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tions for pipes, and in flat or curved
blocks of various sizes, ranging in
thickness from one to four inches.
In applying multiple layers, the
joining surfaces of sections are stag-
gered to eliminate open joints and
a plastic cement, made from pul-
verized magnesia, is used to fill in
the joining areas. A canvas “jacket”
is sewn tightly around the outside
which is usually painted. Metal
bands secure the insulation firmly
in position.

ABOVE 600°—Magnesia solved the
problem of efficient insulation for
steam and other heat installations
and was universally adopted
throughout the industrial world
where temperatures up to 600 de-
grees, Fahrenheit, were maintained.
It was soon found, however, that
when 85 percent magnesia was used
on surfaces having temperatures
above 600 degrees, Fahrenheit, there
was a tendency for the insulating
material to calcine on the surface
next to the source of heat. This cal-
cination produced a thin film of
magnesium oxide which was found
to be an even lighter and more effi-
cient insulating substance than the
magnesium carbonate. Magnesium
oxide, however, is not as strong
mechanically as 85 percent mag-
nesia, and as higher temperatures
became increasingly common in in-
dustry, the demand for an insulating
material which could withstand tem-
peratures above 600 degrees, Fah-
renheit, became imperative.

This problem was solved by
manufacturers of heat insulation
who used pre-calcined diatomaceous
earth in combination with asbestos
fibers. This type of insulation is re-
ferred to as “high temperature” in-
sulation, and is capable of with-
standing temperatures up to almost
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Photograph by Armstrong Cork Company

Refineries require heavy insulation

2000 degrees, Fahrenheit. Like 85
percent magnesia, although some-
what heavier and more expensive,
it also is manufactured in standard
lengths, shapes, and sizes. In prac-
tice, this high temperature resist-
ing diatomaceous earth material is
placed in direct contact with the
heated surface in thicknesses suf-
ficient to reduce the temperature
on the outside of the insulating ma-
terial to a little below 600 degrees,
Fahrenheit. Another layer of 85
percent magnesia is then applied to
protect the high temperature mate-
rial. The combination produces a
near-perfect type of insulation.

To reduce the number of various
sized sections of insulating material
now made and carried in stock, some
manufacturers are planning to make

SCIENTIFIC AMERICAN -

all inside diameters of insulation
sections the same size as the outside
diameters of standard sizes of pipe.

Insulation manufacturers, continu-
ally carrying on research for better
and more efficient insulation mate-
rials, have used glass wool, rock
wool, slag wool, corrugated asbestos,
and other materials with satisfactory
results under certain conditions.
Even highly polished metal reflectors
have been successfully employed in
some cases. But in the moderate
heat range, 85 percent magnesia is
the basic, all around, most satis-
factory insulation available to in-
dustry today.

® * *®

NEW FLUORESCENT

Lamp Gives Brighter Light,
Has Longer Life

FLUORESCENT lighting giving bright-
er yet more mellow light, instant il-
lumination, and double lamp life is
reported to be possible with Safreen,
a new fluorescent lamp developed
by the Duro Test Corporation.

When not illuminated, the new
light appears little different than
any other fluorescent lamp, but,
turned on, it is perceptibly brighter.
Its glow—a blending of saffron with
a touch of green—is restful to the
eyes. Laboratory tests have demon-
strated that a 40-watt Safreen pro-
duces 20 percent more light than
the standard 40-watt white fluores-
cent and is approximately 40 percent
brighter than the standard 40-watt
daylight lamp.

Longer lamp life is achieved by
the introduction of heavy-duty
cathode which holds five times the
emission coating of the standard
cathode. Tests show that this cathode
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increases lamp life to approximate-
ly 5000 hours—just double the 2500- :
hour rated life of standard fuores- It’s 1000 to 1 you've never used a craft knife

cent lamps. w 4 % :
Even more important to the large Im] d .f

user of fluorescent lighting is the like the Re-B’a e Kn' e

fact that the new Duro Test lamp

will provide instant illumination i . :

with the flick of the switch There with interchangeable surgical steel blades

is no delay and no flickering. No
starters are required.

TESTING UNIT

Obtains Data on Stiff
or Flexible Materials

SUPPLEMENTING equipment for test-
ing many different molded plastics. |
plastics laminates, and woods, the
Southwark Division of the Baldwin
Locomotive Works has developed a
combination flexure tool and de-
flectometer. The new instrument |
will make tests in bending in ac-
cordance with the latest federal
specifications and those of the
AS.T.M., and will fit any testing
machine. |

The deflectometer measures the
deflection from the center of the
specimen and conveys this to an
autographic stress-strain recorder
which gives the load deflection
curve. One of the important fea-
tures of this instrument permits the
operator to adjust the magnification
of the deflection in multiples of 5,
10, 20, 50, 100, and 200 times. The
high magnification ratio is used for
very stiff and brittle materials that
deform only slightly before break-
ing. The deflection, therefore, is
measured in terms of thousandths of
an inch. The low magnification per-
mits recording large deflections
which may be as much as two inches
with very flexible materials.

In order to obtain tension, com-
pression, and flexure characteristics
of the various plastics materials un-
der extreme temperature conditions,

“1001" Knife
Blades Are
Made of Finest
Surgical Steel

Different blades for
different purposes—
of finest surgical
steel, carefully tem-
pered, precision
ground. Designed
“1001" Knife with 3 extra, different to serve even the
blades and honing stone, $1.59; most painstaking
Knife as illustrated, $1.29 craftsman.

Now — the first really *“balanced”
craft knife you've been waiting for!

Whether you're an expert craftsman or just a pass-
ably fair workman or hobbyist, you'll do better work
faster and easier with "1001”—the re-blade knife of
1001 uses! For "1001”, thanks to its light, perfectly
balanced, colorful plastic handle, is second to none
for easy and exact whittling, chiseling, modeling and
cutting of all sorts. Its patented, scientifically designed
chromium finish blade holder simplifies the insertion
and removal of “100I's” all-purpose blades, and
keeps them firmly locked in place. Which explains
in large part why so many thousands of hobbyists,
craftsmen, photographers, artists, home makers,
etc., are singing "1001’s” praises! Yourself—get a
"1001""—feel the difference, see the difference in your
work. It's as easy to handle as a pen or pencil

Buy “1001'" wherever hobbycraft tools are sold. If your dealer cannot

supply you, send check or money order for $1.59 (or $1.29) direct to

SOMAR SPECIALTY CORP.
(Dept. M10) 630 Fifth Avenue, New York 20, N. Y.

*PAT. PENDING

Specimen under test in new combina-
tion flexure tool and deflectometer 1
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Locomotive at left is using new over-fire air jet; one at right is not

the instrument has been designed
to fit inside a cabinet in which the
temperature can be controlled. The
deflectometer will operate from —T70
to 4170 degrees, Fahrenheit. Since a
certain ratio must be maintained be-
tween the length and thickness of
the specimen under test, the span
is adjustable.

CELLOPHANE

Made Moisture Proof
by New Coating

AN INVISIBLE application of a coat-
ing so thin that 60 of the coatings,
piled on top of one another, would
be only as thick as a human hair,
has been perfected by the Sylvania
Industrial Corporation. The new ap-
plication keeps moisture from pass-
ing through sheets of cellophane
to which it is applied, and it is tough
enough to resist breaking when the
cellophane is twisted around pack-
ages. It is as clear as a pane of glass
and has no odor or taste. Because

The complete Crosley
car engine, with
all accessories, includ-
ing generator and
starter, weighs
138 pounds.
Photograph at extreme
right shows
(lower) the sheet-
metal cylinder block and
a sectional view
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of these qualities, this moisture-
proof cellophane makes a good
wrapping material for foods, since
it keeps them from drying out for
long periods of time.

LOCOMOTIVE SMOKE

Greatly Reduced by
Over-Fire Air Jet

ELIMINATION of all smoke from
burning coal in locomotives, indus-
trial boilers, and home heating
equipment is forecast for the future
by the Bituminous Coal Institute.
This result is expected to come
about with the universal adoption
of a new principle of combustion,
recently perfected.

One of the most striking demon-
strations of the new development
involved three locomotives, one
from each of three railroads,
equipped with over-fire steam-air
jets at a cost of about $110 apiece.
More recently the Norfolk and
Western Railroad, which has in-
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stalled the over-fire jet in 182 of its
locomotives, has given similar
demonstrations.

In five seconds an engine stack
is completely cleared of black smoke
by application of the jet. But, it is
pointed out, the over-fire jet is not
a cure-all for smoke caused by bad
firing practice and equipment.

The new over-fire jet is extreme-
ly simple. Jets of steam are em-
ployed to force streams of air over
the fire bed. The injected air is tur-
bulently mixed with the gases
given off by the burning coal.
thereby promoting combustion of
those elements which normally pass
up the stack as smoke. There are
two essential requirements in smoke
elimination—a sufficient qualtity ef
air above the fire, and thorough
mixing of that air with the volatile
matter from the coal.

Earlier attempts to adapt over-fire
jets to railroad locomotives were
unsatisfactory, principally because
there was frequent waste of steam
and because the noise of their op-
eration was objectionable to the
engine crews. Both of those diffi-
culties now have been overcome by
engineers of Bituminous Coal Re-
search, Inc., at Battelle Memorial
Institute, through the perfection of
an entirely new principle of design
which not only increases the effi-
ciency of the jets but also, by means
of a simple and practical silencer,
muffles the noise.

BRAZED ENGINE

Will Power Light-Weight
Post-War Motor Car

STEMMING from an ali steel stamped
copper hydrogen brazed engine in-
vented by Lloyd M. Taylor of Tay-
lor Engines, Inc., the power plant
of the post-war Crosley car will be a
light-weight, high-compression en-
gine of a type that has been proved
in Navy service.

During the war, Crosley built
engines of this type having a bore
of 2% inches and a stroke of 2V
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COATED MICROSCOPES FOR A. T. M's

WE are introducing a new idea, a new design, a new invaluable tool — a microscope designed for the amateur so that he may use
his own eyepieces. This precision instrument can be used in every phase of optical and mechanical work. Some examples are:
Inspecting optical surfaces for pits, scratches, flaws; observing machine finishes and aluminizing for any defects;
fits, tolerances and clearances. It has no substitute in collimation work in optical testing. Using this instrument as an eyepiece it is
simple to detect in mirrors and objectives flaws such as striae, i i i

and determining

poor collimation and resolution by observing

With a reticule in the eyepiece it can be used as a precision micrometer for mechanical layout and measuring. Truly, it is a versatile
addition to your equipment. We invite your attention to the features noted on the illustration.

pl

—X

and chromatic aberration. B

perfect and
(3) Standard

and erectors in telescopes.

14" OD bod

of prompt delivery. Do not send cash.

factory.

P. O. Box 85

N
(1) Aplanatic objective highly corrected for coma, spherical
lapped to test plates, centered and edged. Glass air
surfaces COATED in accordance with Navy specifications.
(2) Objective accurately spun into cell with jigs to insure
permanent centering.
ody permitting use as eyepieces
(4) Simple construction to facilitate cleaning of objective.

This instrument is designed to give magnification of 50X using'

L optical glass pitch reflections.

For those who desire this fine instrument but who have no eyepieces, consult our advertisement for
peared in the February issue of this publication. 5 . . )
We are confident that our product will meet the most exacting requirements and therefore back every item with a refund if not satis-

BRANDON SCIENTIFIC DEVELOPMENT

A New York Corporation

(5) Internal baffles to eliminate glare from unwanted oblique

(6) Internal parts anodized where required, producing a
permanent, non-scaling, non-reflecting surface.

(7) Body will receive any standard 14’ OD ocular.

(8) Accurately machined parts of

{9) Removable front tube for work other than encountered
as an eyepiece, such as inspection, etc.

non-corroding Dural.

a 1” eyepiece. The power using any ocular is numerically equal to 50
divided by the focal length in inches. The price is $10.50 postpaid in the U.S.A. Send your check or money order today to be assured

coated quality oculars which ap-

Malverne, New York

inches, designed to meet Navy
specifications. The displacement for
the four cylinders was 44 cubic
inches. The engine had to develop
28 horsepower continuously at 5000
revolutions per minute to comply
with the specifications. The short
stroke was selected to keep the pis-
ton speed reasonably low for this
high-speed operation, and also be-
cause it was the intention to use this
engine in the post-war Crosley car.
A bevel gear drive was preferred
to a chain drive for the overhead
camshaft, because the vertical shaft
could be used to carry the lubricat-
ing oil under pressure to the five
camshaft bearings. The oil pump
and distributor are driven by helical
spur gears from the crankshaft. The
oil pump, as well as the fan, gen-
erator, and water pump, is driven
at 34 engine speed for the car engine.
A cylinder spacing of three inches
was selected, with a crankshaft
bearing between each cylinder.
The outstanding feature of this
engine is the construction of the
cylinder block, which is made up of
thin-walled alloy steel tubing for
the cylinders and cam follower
guides, and of sheet steel stampings
for the cylinder heads, intake and
exhaust ports, valve cases, and wa-
ter jackets. These stampings number
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about 120 pieces for one four-
cylinder block. The parts are held
in place by shrink fit, spot weld,
or crimping operations and form a
firm structure even before brazing.
The entire assembly is then copper
brazed in a specially constructed
furnace at 2060 degrees, Fahrenheit,
in a neutral atmosphere, after copper
in sheet, wire, or paste form has
been applied to the joints.

The inside of the water jacket is
covered with a clear, hard coat of
plastics which, after baking, be-
comes so durable that it cannot be
removed in a stripping tank of a
strong caustic or acid solution. The
material of the jacket is 20 gage
sheet steel and the sides are ribbed
in such a manner that nothing
detrimental occurs to the block if
the water in it is frozen solid.

The crankcase is only three inches
high, weighs 734 pounds, and is a
permanent-mold aluminum alloy
casting. The hold-down bolts for the
cylinder block extend through the
case to the main bearing caps. The
crankshaft thrust is taken at the
rear main bearings, which is the only
flanged bearing. All connecting rod
and shaft bearings are of the pre-
cision replaceable type and no ma-
chining is required in assembly.

In addition to the stamped
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cylinder block, the crankshaft pul-
ley, fan assembly and fan pulley, and
the water pump impeller and pulley
are made from copper hydrogen
brazed stampings.

The cooling system holds five
quarts of water and the lubricating
system holds four quarts of oil, in-
cluding the oil filter.

For the 1946 car engine, the mile-
age per gallon of gasoline, in a 1200-
pound test car, with a 250-pound
payload, is 50 miles at a speed of
30 miles per hour, decreasing to 35
miles at a speed of 55 miles per hour.
At maximum torque, the specific
fuel consumption is .48 pounds per
horsepower hour. The reason for
the high economy is, of course, the
high compression pressure. The lack
of detonation is due to the cool
combustion chamber where pre-
ignition is prevented during the
compression. The maximum wall
thickness at any point separating the
combustion chamber from the cool-
ing water is .125 inch. Because of the
uniform substantially thin walls of
the fabricated steel construction, in-
cluding the portion between the
valve seat inserts, and because of
the generous contact between these
walls and the cooling medium, a
much more even heat distribution
is obtained.
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New Products
and Processes

MICROMETER

Increased in Versatility by
Use of Dial Indicator

JUST introduced by Federal Products
Corporation is a new micrometer which
combines the accuracy, over its full
one-inch range, of the micrometer
screw and the precision of the dial
indicator. It can also be used as a dial
indicator comparator without the neces-
sity of setting to a master; the microm-
eter feature furnishes its own precision
setting.

As a micrometer, the spindle can be
brought in contact with the work until
the indicator hand indicates “0” and
the measurement is then read on the
barrel and thimble.

As an indicating comparator, it can
be set to the nearest thousandth of an
inch, and the variation from that set-

Combines micrometer and comparator

ting can then be read on the dial.
The indicating dial is integral with
the frame and is provided with toler-
ance hands, which can be easily set
with the wrench furnished with the
gage. When used as a comparator, the
measuring spindle is locked positively
in the desired position by a thumb
clamp which grips evenly, and does not
throw the spindle to one side or out
of line. The opposite anvil is retracted
by pressure on the finger or thumb
button. This enables the workpiece to
be inserted with less chance of the
anvils scratching the work. It also
prevents excessive wear on the anvils.
Both contact faces are tungsten carbide
tipped, and are lapped parallel.

LIGHT PLASTICS

Can be Compounded
With Simple Equipment

TOUGH enough for use in making ham-

mer heads, yet attractive enough to
serve as a substitute for tile, a new
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plastics is called “Plastitool,” and in its
natural form it looks like well-polished
ivory. However, it can be dyed any
color.

Developed by Duorite Plastic Indus-
tries, it can be used in making tools,
art objects, household accessories, toys,
bathroom fixtures, scenic casts for stage
and motion picture sets, electrical in-
sulators, water- and acid-proof vats for
chemical laboratories, and so on.

Most modern plastics necessitate the
use of expensive molding equipment for
satisfactory results, but Plastitool could
be readily handled by an average
housewife with ordinary equipment.

It can be mixed like batter in a cake
mixer, and it can be poured by hand
into any solid mold which will produce
smooth surfaces. Then it can be hard-
ened or “cured” in a thermostatically-
controlled kitchen oven.

Although it has a surface hardness
which makes it comparable to the alu-
minum used in building airplanes,
Plastitool weighs less than any of the
metals now in common use and can
be cut or otherwise machined like hard
wood.

Secret of the new plastic is a special
“catalyst,” which makes it possible to
harden the basic phenolic material in
any given form without fhe use of
“fillers” such as are used in manufac-
turing most plastics.

HAND-WRENCH

With Vise Grip
Adjustable Jaws

PROVIDED with a molded section of
red Tenite plastics in its handle, a new
wrench, which has more than a ton of
gripping power in its steel jaws, has
the portability of a pair of ordinary
pliers, combined with the powerful
locking grip of a vise, and is extremely
useful as a clamp or wrench for han-
dling awkward materials. Made by the
Botnik Motor Corporation, it is de-
signed for one-hand operation. The
wrench is provided with a nut which
may be adjusted by thumb and finger

Gripping power more than a ton
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to regulate the jaws, which are parallel
at any opening to provide maximum
gripping surface. To grip, the jaws are
placed over the work, and the rounded
lever snapped shut. The jaws remain
locked until the lever is released. A
hard-drawn steel wire spring controls
the locking device.

SOLDERING IRON

Has Automatic Feed of
Solder to Tip

TRIGGER operated, a new automatic
soldering iron ejects a measured amount
of solder from a reel concealed in the
handle; a special retracting feature
prevents melting of excess solder on

Iron may be used on or off stand

the heating tip. The actual amount of
solder deposited each time the trigger
is pulled is regulated by an adjusting
wheel easily accessible to the operator’s
thumb. If, during the course of a job.
more or less solder is required, a touch
of the wheel changes the amount
ejected.

The Eject-O-Matic iron weighs one
and a quarter pounds loaded, and is
balanced so that it can be used for
hours without fatigue. The non-corro-
sive tip is grooved to guide the molten
solder to the point of application. Ex-
cess heat is dissipated before it can
reach the handle.

ADHESIVE

Exhibits High Strength When
Cured at Room Temperatures

ANOTHER room-temperature-setting,
durable resin adhesive is the most re-
cent development in resorcin based ad-
hesives and is another result of re-
search by Pennsylvania Coal Products
Company, which produced the earlier
Penacolite adhesives G-1124 and G-
1131.

The new member of the Penacolite
family, G-1215, is characterized by a
3% hour working life at 75 degrees,
Fahrenheit, yet develops extremely
high early strength in wood joints
glued at that temperature. Strengths as
high as 3000 pounds per square inch
have developed in maple blocks 17
hours after gluing. When fully cured,
such joint strengths may reach 4500 to
4800 pounds per square inch with com-
plete failure of the wood. In general,
this new adhesive shows outstanding
strength and durability properties
when cured at room temperature; when
elevated temperatures are employed,
considerably accelerated cures are ob-
tained. For example, at 180 degrees,
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Fahrenheit, glue line temperature,
cures may be obtained in two minutes.

In addition to being an excellent
adhesive for wood, Penacolite G-1215
produces durable high-strength bonds
with phenolic laminates and moldings,
many other plastics, fabrics, leather,
and rubber.

COMPACT MOTORS

Deliver Continuous
Fractional Horsepowers

SMALL fractional-horsepower motors
for industrial use, designed for opti-
mum cooling with maximum power,
are now in quantity production. Con-
structed for continuous duty at 125
volts, a.c. or b.c, with an output of
1/100 horsepower at approximately 7500
revolutions per minute, the motors are
non-reversing, with clockwise rotation
of the shaft at the fan end. As described
by Lear, Incorporated, motor dimen-
sions, with a %% inch stack, are 2
inch diameter. Standard motors ac-
commodate a 15/32 inch pulley, although
special shafts or pinions may be speci-
fied.

Motors rated at 125 volts, a.c. or b.c,,
with an output of 1/30 horsepower at
7500 revolutions per minute are also
available with an overall length of
43 inches and a 3 inch diameter.

Although slanted toward the electri-
cal appliance field, these fractional
horsepowers may find application in
many industries.

PHOTO COPYING

Device Uses Green-
Sensitive Paper

DUPLICATE photo copies of any draw-
ing or manuscript can be made in a
normally lighted room with the com-
pact Peerless Photo-Arc Printer. This
new rotary printer incorporates green
fluorescent tubes as the light source.

No dark room needed—copier may be

used in normally illuminated rooms

The sensitized Photo-Arc paper, trans-
parent vellum, or cloth, on which the
copies are made, is photographically
sensitive to green light, but has re-
markable tolerance to ordinary elec-
tric light. Thus, black and white photo
copies of drawings or letters can be
made right in any room or office.

The Photo-Arc Printer also employs
a new mechanical method of rotary
printing which is said to maintain un-
usually fine contact between the origi-
nal and the copy.

The printer operates at a fixed speed
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of six feet per minute. Variation of
light intensity for different types of
work is obtained by rheostat control
and the choice of one, two, or three
tubes.

This flexibility of light control pro-
vides for any type of copying work,
making it possible to reproduce from
old yellowed original drawings or blue-
prints, as well as from letters or even
printed matter having copy on both
sides.

ACID COOLERS

Use Cast-Iron
Hairpin Elements

USING experience gained during the
war in producing units that cooled
highly concentrated sulfuric acid from

475 to 175 degrees, Fahrenheit, or lower,
in making high explosives, the National
Radiator Company has developed its U-
cast hairpin cooler element for peace-
time applications. The new unit is used
for cooling any liquid, but is especially
adapted for cooling acids or strong al-
kalies under extreme conditions that
usually result in the solutions quickly
attacking other metals.

The new elements in these applica-
tions are submerged in the solution;
the coolant, usually water, is passed
through the element itself. The sections
of the unit are cast of gray iron that is
highly resistant to attack from both
the solution and its fumes.

The coils formerly used in the acid
cooling vats of munitions manufacturers
had to be completely replaced at least
every three months, resulting not only

To Help You with Your Reconversion
Problems

New Unit Makes Milling Machine
Out of Lathe in 3 Minutes!

The Globe Miller, a unit quickly attached to
a standard lathe, performs the same
operations as a costly milling machine.
Installed in 3 minutes or less, the Globe
Miller operates almost identically to a
standard milling machine. All controls
are simple, highly accurate—and the
miller is designed to utilize all speeds
and feeds of the lathe.

It is accurate, durable and highly versatile.
With minor adjustments and acces-
sories, the miller will face castings; cut
slots, keyways, and gears; perform slit-
ting operations, etc. Quality materials
rugged construction enable it to

an
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stand the hardest use. It costs but a frac-
tion as much as a standard miller. Its
compact design makes storage possible
underneath the lathe. Proved perform-
ance in wartime production, assures de-
pendable service.

Performance has adlso proved that chewing
gum helps you on the job—by seeming
to make work go easier, time go faster.
Today, you'll see good chewing gum on
the market. But a shortage still exists.
Wrigley’s Spearmint Gum is taking this
spaceforyour information,andfornow,
we’d like to suggest that you use any
good available brand. Remember: It’s
the chewing that’s good for you.

You can get complete information from
Globe Products Mfg. Co., 3380 Robertson Boulevard
Los Angeles 34, California

AA-55
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in high replacement costs, but in loss
of time as well. After months of ser-
vice in the same vats the cast-iron
elements showed no corrosion either
above or beneath the liquid line. In
some cases, a small amount of sulfate
deposit formed above the liquid line,
but a coating of acid-resistant paint
eliminated this.

REFLECTOR FACETS

Provide Solid
Beam of Light

F or UsSE in flashlights, searchlights,
lanterns, spotlights, and floodlights of
all sizes and types, a new reflector
makes use of a new conception for
such reflecting surfaces. In place of
a smooth wall finish which causes light
beams to clash with one another, this
reflector, announced by General Detroit
Corporation and General Pacific Cor-
poration, has a surface broken into

Lower right: Spot from diamond type

reflector; left: ordinary beam spot
multiple diamond shapes to reflect all
of the light and eliminate the “dark
spot” common to ordinary reflectors.
A special flashlight called “Flood-

beem” incorporates the new reflector.

RUBBERIZED APRON

Protects Workers from
Industrial Liquids

DESIGNED to give maximum protection
against oil, a synthetic rubber indus-
trial apron, which is also acid-, caustic-,
and water-proof, is offered in two sizes
with hemmed edges and attached neck
and waist tapes. Suitable for light work
in machine shops, tanneries, dairies,
chemical plants, laboratories, and other
applications requiring a lightweight
protective garment,the Ameripol coated
apron was developed by The B. F.
Goodrich Company to resist nearly all
industrial liquids, including gasoline
and benzole.

COMBINATION SQUARE

Is Multi-Purpose
Drafting Device

VIHTUALLY eight instruments in one,
a new drawing and measuring device
is designed and calibrated to serve as
a square, dividers, protractor, triangle,
ruler, compass, french curve, or miter.
Called the Parva-graph, the tool con-
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Reduces need for elaborate equipment

sists of two parts: a combination
square and a removable miter arm
which can be mounted on the square
through either of two mounting holes.
By varying the position of the miter
arm, angles of any degree can be
formed, and right angle triangles can
be made with acute angles of any de-
gree desired. Removing the miter arm
entirely allows its use as a radius
with which circles from 14 inch to 14
inches in diameter can be scribed.
Made of tough, transparent plastics,
the Parva-graph was recently intro-
duced by Parva Products Company.

CONCRETE SCRAPER

Renovates Floors by
Removing Embedded Dirt

RE-SURFACING of hard-wood floors
was greatly simplified and speeded a
number of years ago by the develop-
ment of mechanical rotary floor scrapers
and sanders. Now there has been de-
veloped a mechanical floor-scraper
that does the same thing for concrete
floors. The device, developed to re-
move embedded accumulations of dirt,
oil, and chips from concrete floor in
plant aisles and around machinery, is
mounted on a hand truck which is
just pushed around wherever the floor
needs renovating.

The fact that it can re-surface a con-
crete floor is due to the use, on its
horizontally revolving cutter, of tips
of Carboloy cemented carbide, which is
vastly harder than any steel and thus
able to resist the abrasive wear of
chips, dirt, and concrete.

SOFT FLUX
Leaves No Harmful
Residue After Soldering

AN ORGANIC soft solder flux, described
as more effective than common rosin
fluxes, and which does not normally
leave a corrosive residue on the work,
is known as “Superior No. 30 Super-
safe Soft Solder Liquid Flux.”

Because of its activity in effecting
the wetting of the joining surfaces, this
flux, in many cases, contributes to
easier soft solderings of metal combina-
tions which heretofore have been con-
sidered difficult to solder.

Another advantage in many soldering
operations, as on electrical and radio
equipment, is the absence of injurious
deposit at the joint. The acid action of
the flux as it comes from the container
is neutralized at ordinary soldering
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temperatures, when properly used,
leaving a residue that is normally non-
corrosive, non-conductive to electricity,
non-hygroscopic, and easily soluble in
water.

The manufacturer claims that if
the work piece is well washed with
water all corrosion-forming residues
will be permanently removed.

This new flux is recommended by its
manufacturer particularly for applica-
tions where rosin-alcohol is unsatis-
factory or where zinc chloride or sim-
ilar strong acid fluxes cannot be used
because of the corrosion factor. It may
be used in soldering copper, steel, sil-
ver, brass, various alloys, and electro-
plated parts.

BRUSH HOLDERS

Raise Utility of
Small Wire Brushes

RELATI’VELY small, versatile brushes,
that hold promise of easing imanufac-
turing bottlenecks by speeding up
hard-to-get-at jobs utilize the principle
of wire suspension under pressure.
Equipped with a variety of holding
tools for use in drill presses, bench
grinders, and special production and
deburring tools, the crimped wire
Situft power brushes are available in
a variety of sizes. Outside diameters
range from 1/4 inch to 1 1/4 inches,
brush face lengths from 9/16 inch to
5/8 inch, stem sizes to fit 1/16, 3/32,
and 1/8 inch chucks, and overall lengths
from 2 1/8 inches to 2 1/4 inches. The
gage of wire used ranges from .003 to
005 inch.

Special holders, designed for these
brushes, increase their adaptability and
frequently permit stock brushes to be
used so as to contact definite surface
areas regardless of their shape. The

Above: Simultaneous brushing of two
inside diameters. Below: Removal of
drilling burrs from intersecting holes
in “hard-to-reach” spot in small part
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variety of applicatiens is suggested by
the range of motor speeds—500 to 25,000
revolutions per minute—recommended
by the developers, The Osborn Manu-
facturing Company. Some typical uses
for the brushes are removing insulation,
rust, mold marks, and heat scale in
addition to production operations re-
quiring deburring, cleaning, or finish-
ing small diameter inside surfaces.

FILES AND HONES

Impregnated With Diamonds
In a Metal Bond

DIAMOND files and hones, as produced
by Wendt-Sonis Company, for dressing
carbide cutting tools without removing
them from the machine, contain a con-
centration of diamonds in a new metal
bond. This bond assures that they will
maintain a flat surface throughout their
service life. As a result, the tools

sharpened do not become “grooved.”
It is claimed that these diamond im-

Hones stay flat without grooving

pregnated files and hones can be used
on high speed steels without loosening
the diamond particles.

The file shank is made of drill rod

stock and the hone is mounted on a

lucite base.

PLASTICS LENSES

Offer Advantages
Over Glass

LENSES, prisms, and other optical ele-
ments of plastics instead of the cus-
tomary glass, are now mass-produced
by pouring fluid plastics of molasses-
like consistency into precisely surfaced
glass molds. An oven-baking operation
then hardens the plastics which repro-
duce exactly the surface precision of
the molds in which they are cast. When
removed from their molds, the plastics
elements are ready for use, without
extensive polishing operations.

Unlike glass optics, the new materials
and production techniques are suited
for large, non-spherical optical parts,
usually employed in optical systems
where the light lost in transmission
must be kept to a minimum. Of 140
organic plastics investigated by the
Polaroid Corporation in plastics optical
research, two were standardized and
put into manufacture. One was metha-
crylate, corresponding in its optical
characteristics to crown glass, and the
other was polystyrene, used for ele-
ments ordinarily made from flint glass.
Lenses, prisms, and mirrors from these
homogenous, tough materials, although
more easily scratched than glass, weigh
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Dizie Crystal cartons being
checked for possible under-
weight due to mispackaging.
EXACT WEIGHT Scales in-
sure accurate weights —
Savannah Sugar Co., Savan-
nah, Georgia.

Checking Mis-packaging

Mis-packaging occurs when twenty-three consumer packages go

into a carton instead of twenty-four.

This condition may be

due to the human element or failure of packaging machinery.
The simplest and fastest way to check cartons is by pre-determined

weight.

When a package is missing underweight is immediately

apparent; the particular carton opened and inspected. All full
cartons pass over the production line untouched. Checking mis-
packaging with EXACT WEIGHT Scales saves time, guarantees

perfect packaging, insures accurate weights.

If you package in

cartons write for the catalog showing models best suited for your

operation.

THE EXACT WEIGHT SCALE COMPANY

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

only about half as much as glass and
are easy to produce rapidly and in large
quantities; substantially free of color,
haze, and strain; and stable under ex-
tremes of temperature.

HIGH-STRENGTH MAGNETS

Boost Performance; Lower
Power Needs of Many Devices

MAGNET steels, including all types of
“hard” and “soft” magnets, magnetic
and non-magnetic alloy steels, and
permanent magnets in every practicable
shape and size will be available to
manufacturers and engineers as the
result of new manufacturing facilities
added by the Allegheny Ludlum Steel
Corporation.

SCIENTIFIC AMERICAN

In announcing the magnets, the com-
pany stated that the advantages to be
gained in using high-strength magnets
in preference to magnets of lower resid-
ual magnetism and coercive force are:
improvement in operating performance
of equipment; reduction, or sometimes
avoidance, of energizing coils and cur-
rent; and reduction in size and weight
of equipment, which often results in
substantially reduced costs. Alnico and
other strong magnets are also many
times more stable than lower strength
magnets under the influence of heat,
vibration, stray magnetic fields, and
time.

In aircraft, permanent field magnets
are used on many remote-controlled
motors, thus not only reducing size and
weight of motors but also reducing or
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eliminating the electric power required
for energizing the field magnets.

Similar advantages are gained in
portable radio loud speakers and hear-
ing aid receivers, for example, where
strong magnets can be utilized to re-
duce the battery power required, as
well as the weight and size of these
products.

Although the greatest demand for
“hard” permanent magnets will be by
manufacturers of electrical and elec-
tronic equipment, they have become
increasingly useful in non-electrical
products. These now include magnetic
chucks, holding devices, clamps, damp-
ing devices, clutches, magnetic sepa-
rators, coin operated machines, lubri-
cating oil filters, and so on.

SPHERICAL BEARING

Meets Alinement and
Rigidity Demands

A TWO-PIECE self-alining bearing, in-
tended to provide extremely high load
capacity, a high degree of mis-aline-
ment, and a large projected bearing
area, is now being manufactured from
a one piece bronze outer race into
which is pressure-inserted a hard-

Steel ball rides in bronze outer race

chrome plated steel ball. The Halfco
spherical bearing can be used for engine
controls, aircraft, or in similar instal-
lations where alinement is costly or
impossible to attain, or wherever rig-
idity is essential.

ENAMEL STRIPPER

Removes Various Types
Of Surface Coatings

SYNTHETIC enamels such as alkyds,
melamine, urea formaldehyde, and other
coatings are readily stripped with En-
thone Enamel Stripper S-300. The
product can be used full strength at
room temperature or diluted with wa-
ter and the mixture heated in the
temperature range of 150 to 180 de-
grees, Fahrenheit.

Enamels are stated to be removed
cleanly by a wrinkling action, leaving
the work clean and bright. There is no
attack upon the base metal and such
active metals as aluminum, zine, and
tin are unharmed. Phosphate and
anodized coatings are not cut by this
stripper.

"A" BRACE

Weighing 72 Pounds
Supports Two Tons

WEIGHING only seven and one half
pounds, a new “A” shaped brace can
support two tons, is chemically inert,
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Bonded glass cloth brace

radio transparent, and fungus resistant.
Composed of layers of glass cloth
bonded by American Cyanamid Com-
pany’s Laminac and manufactured by
Fibremold, Inc., the brace is used in the
construction of heavy radar installa-
tions. Other requirements called for in
the radar brace are shock and vibration
resistance and high flexural and tensile
strength.

DRY-ICE LIQUEFIER

Has a Capacity
Of 1000 Pounds

SOLID carbon dioxide is transformed
into liquid form in a new unit devel-
oped to assist bottlers of carbonated
beverages, users of carbon dioxide fire
extinguishers; and other carbon dioxide
consumers. Known as the “Jumbo,”
and developed by the Mathieson Al-
kali Works, the liquefier consists es-
sentially of a tank, 80 inches high and
34 inches in diameter, made of special
steel and welded throughout. It has a
capacity of 20 full-sized blocks, or 1000
pounds, of dry ice. The use of un-
crushed blocks of dry ice saves labor
and reduces evaporation loss, it is
claimed.

To charge the liquefier, the blocks of
dry ice are dropped through the 15-
inch circular opening at the top. It is
then closed, water is run down the out-
side surface from a perforated ring
near the top, and the liquefier is ready
for operation.

In addition to its large capacity, spe-
cial features claimed for the Mathieson
liquefier are: absence of moving parts;
long life of the special molded gasket
due to the easy operation of the closure
head; and operation without compres-
sor and refrigeration unit, electric heat-
ing coils, or sensitive control equip-
ment.

PIN LAPPING
Simplified by Two-
Roller Machine

SIMPLIFYING and speeding up the here-
tofore slow and tedious job of lapping
and polishing round plugs, pins, or rods,
the “Spitfire” roller lapping machine
does the job accurately and with a
minimum of rejections, reportedly turn-
ing out finished jobs in approximately
one third the time necessary with the
old “ring lap” method. The machine
consists of two precision ground cast
iron rollers which revolve in self-alin-
ing and adjustable bearings. One roller
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is approximately three inches in
diameter and the other roller is ap-
proximately six inches in diameter.
Both rollers rotate in the same direc-
tion (away from the operator at the
top of the rollers) at the same speed.
They are easily adjusted to accommo-
date work up to six inches in diameter.

In using the Roller Lapping Machine,
the most economical procedure is to
grind the plug or pin within .0002 to
.0004 inch of the desired size and then
lap to size. Abrasive compound is placed
on the rollers with the fingers or a
brush and spread evenly over both sur-
faces. The work is placed between the
rollers; then a notched fiber stick is
pressed down on it and moved slowly
and evenly from side to side across the

Speed-difference gives lapping action

plug or pin. If it is necessary to lap a
small amount off any particular section
of the plug or pin, the fibre stick is
merely kept longer on that section.
Friction of the rollers on the plug
causes it to revolve and the difference
in the surface speed of the rollers
brings about a lapping or polishing
action. Tapered plugs or plugs with
shoulders are handled with equal ease.

POWER SCREW DRIVER

Sets Small
Screws or Nuts

NEWEST addition to the Aro line of
pneumatic productien tools is the

Midget Pneumatic Screw Driver. This
tool, said to be the first power screw

Starting and stopping are automatic
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driver designed especially for driving
small screws, is about the size and
shape of the average cigar. Its capacity
includes screws from No. 1 to No. 6.
It weighs only eight ounces, is 4%
inches long and 34 inch in diameter,
and is fully automatic; it starts auto-
matically when tool is applied to the
work and adjusts itself to every driving
condition.

It has a rotary four-blade motor, with
ball bearings throughout, and a hard-
ened and ground steel rotor and
cylinder. This tool is also available
with adapter socket for nut setting.

DELAY SWITCH

Cuts Power or Light
After Set Interval

A TOGGLE-LEVER all-purpose light or
power switch which offers both de-
layed-action and instantaneous “off,”
plus a time-selector for the delayed
action, can be set at any interval from
zero to three minutes. Featuring a
phosphorescent lever tip, the new
switch, called Tymzit and developed
by the T. J. Mudon Company, provides
light for almost any interval after ac-
tual movement of the toggle to the
“off” position. Yet whenever desired,

Fits standard box; has no clockwork

power or lights can be turned off in-

stantly by a slight continuing down- |

ward push of the lever. No clock-
work or electrical elements are used in
the set-screw-adjusted action-delay.

Filling a wide range of needs, the
new switch could, for example, be lo-
cated in the garage so as to provide
time to walk into the house before the
lights go off.

Described as conforming to Under-

writers Laboratories specifications, the |

switch fits any standard wall box; is
offered in single and double pole as-
semblies; and is rated at 10 amperes at
125 volts and 5 amperes at 250 volts.

HOOD SEALER

Caps Bottles of
Various Sizes

CELLOPHANE or parchment bottle

hoods, printed in different colors, are
sealed over the tops of both square

and round milk bottles at the rate of |

90 per minute by an automatic ma-
chine that incorporates a variety of

|

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

ﬁdve me a clearer picture of my

usiness 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 post-war 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 York 10,N. Y.
In Canada, 54 Wellington Street, West, Toronto 1, Ont.

Please mail me, without cost, a co
book—"FORGING AHEAD IN BUSINESS.”

of the 6G4-page

mechanical improvements. Included in
the developments is a star wheel which
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The Editors Recommend

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

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

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

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

YOUR HAIR AND ITS CARE — By Oscar L.
Levin, M.D., and Howard T. Behrman, M.D.
Scientific facts about hair—how to save and beautify
it, treat infections, and so on. Real facts — not a
“‘cure-for-baldness’ screed. $2.10

HANDBOOK OF CHEMISTRY AND PHYSICS —
A classic reference book recently revised and brought
up-to-date to keep pace with recent research. In-
cludes materials on all branches of chemistry, physics,
and allied sciences. Used in laboratories and by
engineers throughout the country. Flexible binding.
2640 pages. $4.10. Foreign $4.50 postpaid

ATOMIC ENERGY FOR MILITARY PURPOSES
— A General Account of its Development Under the
Auspices of the United States Government, 1940-1945.
The famous Smythe report, telling in relatively
non-technical language of the developments in
nuclear physics that lead to the manufacture of the
atomic bomb. Paper cover, $1.35; cloth $2.10

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

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

EXPERIMENTAL ELECTRONICS = By Ralph
H. Muller, R. L. Garman, and M. E. Drox.
A solid book of eminently practical information on
the characteristics and non-communication applica-
tions of electron tubes. The text describes experi-

ments and presents results. For students, radio
engineers, communications experts, and the serious
general reader. $4.75

THE MEANING OF RELATIVITY —By Albert
Einstein. Second edition with added chapter de-
scribing advances since publication of first edition
some 25 years ago. Requires knowledge of advanced
mathematics and physics; not a popular exposition.

$2.10

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

$4.10

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

$2.85

Y (The above prices are postpaid in the United States.

Best Sellers
In Science

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

MEET THE ELECTRON — By David Grimes.
Readers who lack specialized knowledge can inform

themselves thoroughly from this book as to what
electrenics is and what it can do in specialized
applications. $2.10

MACHINERY’S HANDBOOK — 12th Edition.

“Bible of the mechanical industry.”” 1815 pages
of latest standards, data and information required
daily in shop and drafting room. $6.10

MACHINE TOOL GUIDE =— By Tom C. Plum-
ridge, Roy W. Boyd, Jr., and James McKinney,
Jr. A convenient compilation of data on all types

of machine tools, assembled in organized form for
tool and mechanical engineers, millwrights, and
tool equipment salesmen. $7.70

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

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

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

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

$2.10

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

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

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

COMMERCIAL WAXES — Edited by H. Ben-
nett. Solid treatise on the commercial use of both
natural and synthetic waxes, made up of contribu-
tions of many leading individuals and firms. All
classes of waxes and their properties, sources. and
uses are discussed. $11.10

Add, on foreign orders, °

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

(All prices subject to change without notice.)

For Sale by:
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SCIENTIFIC AMERICAN, 24 West 40th Street, New York 18, N. Y.
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separates the bottles as they are con-
veyed from a filling machine and places
them in individual pockets for a feed
wheel at the correct time.

New also are a paper feed unit and
the tape applicator which gives more
clearance for various size bottles. The
machine, made by Package Machinery
Company, automatically takes bottles
of minor variations and is easily ad-
justed to half-pint, pint, quart, and
two-quart sizes.

BLADE HOLDER

Accommodates Hack Saw
Blades or Thin Files

DESIGNED to cut down the discard of
broken lengths of hack saw blades,
the Super Blade Holder, distributed by
A. D. McBurney, also accommodates
thin flat file sections. By using the
Super Hack Saw Blade Holder, work-

PAT. NO. 2,331,638

Blades are gripped firmly

men of all kinds can find a multitude
of uses for their old or broken cutting
blades.

The holder is a single unit tool com-
posed of a tubular handle with an ex-
tended positive grip nose for securing
the working point of the blade or file.
The ends of the handle are slotted to
receive inserted blades. Almost any
length blade can be held securely.

Many workmen make their own
knives or scrapers by grinding old
blades to shape. The Super is an ideal
handle for these tools. In addition to
saving expensive material, the Super
simplifies many operations and is suited
for tool and die making.

CIRCUIT TESTER

Can be Carried
in Vest Pocket

FOR ALL who have to do with elec-
tricity, an all-purpose circuit tester
which can be easily carried in a vest

Provides quick check on circuits
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pocket will prove handy when testing
radio plate circuits, screen grids, spark
plugs, meters, electrical appliances,
fuses, and so on. Made by Amerline, it
indicates voltages from 90 p.c. and 60
AC. to 500 volts a.c. or p.c. A neon lamp
on top glows in varying intensities, in-
dicating circuit conditions.

AIR-OPERATED SAW

Performs Difficult as
Well as Simple Jobs

DESIGNED to simplify and speed-up
most sawing and filing operations, a
new Air-Speed tool can be worked ad-
vantageously in awkward or cramped
quarters or from difficult positions. An
adjustable barrel readily permits cir-
cular sawing in metals or woods, as
well as difficult “dead end,” keyhole, or
scroll work. Perfectly balanced for
ease of handling, and weighing only
3l pounds complete, the new tool fea-
tures finger-tip speed and power con-
trol, and a simple cutting stroke ad-
justment of from ¥4 to 1¥4 inches.

No gears, adaptors, or power take-off

Finger controls saw speed and power

devices are used in the construction
of the Air-Speed saw, and since only
two internal operating parts are mov-
able, long, reliable, trouble-free service
is assured. The saw operates best with
approximately 85 pounds pressure
maintained at the tool.

SHIP MOTORS

Assured Pure Cooling Air
with Electronic Unit

AN ELECTRONIC moisture detector that
offers protection against salt water at-
tack for the electrical driving motors
of ships appears to solve an old prob-
lem involving the enclosed cooling sys-
tems for the driving motors. Ventilat-
ing air in these systems is cooled by
passing over steel pipes through which
cold sea water is flowing. Occasionally,
these pipes develop leaks, and since
the system is enclosed the leaks go
unnoticed until the salt water damages
the motor windings.

The electronic moisture detector,
credited to General Electric Company
engineers and said to have stemmed
from experiments with a pipe cleaner,
consists of porous glass tape wrapped
around a metal tube with stainless
steel wire wound around the tape so
that an interval appears between each
turn of the wire. Connected to an elec-
trical relay, the circuit is energized
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Make Your Own

TELESCOPE

EXTENSIVE, practical instructions
for making excellent telescopes
capable of serious astronomical
work, including the glass mirrors
and at a cost of less than $25 for
materials, are presented in

AMATEUR TELESCOPE
MAKING

(500 pages, 316 illustrations)
$4.00 postpaid, domestic; foreign $4.35.

AFTER you have made your tele-

scope, there will be other optical
apparatus that you will want to
make. Then the book you will
need is

AMATEUR TELESCOPE
MAKING —ADVANCED

(650 pages, 361 illustrations)
$5.00 postpaid, domestic; foreign $5.35.

Ask for detailed information on
these two practical books on an im-
portant scientific hobby. A postal
card will do.

SCIENTIFIC AMERICAN

24 West 40th Street, N. Y. 18, N. Y.

THERE’'S NO OIL...

INSIST ON
3-IN-ONE

For over 50 years

the accepted house-
hold oil in America
... 50ld everywhere.

Uy,

<
& Guaranteed b "R
(Giood Housekeeping

Jop vt ce g

dovianisin i®

ORRO 13¢” x 15/16” Oval Tace.

Manufactured by world-

RISMS famous opticians for use in

Army & Navy 7 x 50 bi-

noculars, Rejected for slightly chipped edges.
Outstanding JBargain{

Prisms ........ 30¢ 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-

imposed on image. Diameter, .829”. Baryta
light flint glass, refracted index 1.58. Cross-
hair and numbered net rulings. QOur price

only $r1.00 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.

The NeW inArc Welding..
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 cannotafford
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 illustrations
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-
EBook today.

Mail order and

check toe
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With DI-ACRO
BENDERS....

The DI-ACRO Bender makes perfectly
centered eyes from rod or strip stock at
high hourly production rates.
Both eye and centering bend
are formed with one opera-
tion. Any size eye may be
formed within capacity of
bender and ductile limits of
material.

DI-ACRO
BENDER
NO.
DI-ACRO Precision Bending is
accurate to .001” for duplicated
parts. DI-ACRO Benders bend
angle, channel, rod, tubing, wire,

moulding, strip, stock, etc.
Machines are easily adjustable
for simple, compound and re-

verse bends of varying radii.

Pronounced ‘'DIE-ACK-RO"

X (1'NEIL-IRWIN mFo. co.

e Ty
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\ CENTERED

f
Send for Catalog [ =

“DIE - LESS” DUPLI [ ou?-w““

CATING showing many | Licaring

kinds of ‘ ‘die;iless;
duplicating produce
e,

with  DI-ACRO Bend-
ers, Brakes and Shears.

347 EIGHTH AVE,, SO,
MINNEAPOLIS 15, MINN.
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“A SIX ROOM HOUSE,
$2800.00 Complete
Ready for You
to Move In”

by George W. Pearce

The author, a mechanical engineer, re-
view's the history of housing and shows how
building costs have risen in the last 150
years until few families can buy a house
adequate for their needs.

He then descnbes how, by the use of
various money-saving building methods, a
large, modern, 6-room, thoroughly insu-
lated, fire resistant, 2-bath bungalow with
garage can be had most anywhere in the
United States for $2800.00.

Included with the book are 10 folded
drawings 12” wide x 10” long. These
drawings by Mr. Pearce show all the details
of construcnon for this house — the wir-
ing, the plumbi the ic oil heat-
ing uystem and the fluorescent lighting.
The book is devoted to showing how similar
savings can be made on any house of any
style, size or floor plan.

A very readable and interesting book.
Every prospective home owner should have
a copy. 138 6” x 9” pages, 26 illustrations,
leatherette bound, 10 large drawings.

Send $2.00 to TECHNICAL PRESS,
Box 61, Swampscott, Mass. and your copy
will be rushed to you postpaid. Distributed
solely by Technical Press — Not sold in
book stores.

= ASSORTED SPRINGS =
WITH 10,000 USES

Handy assortment of 400 valuable new springs,
75 different kinds, numerous sizes, useful
types, $2.00. Ideal for all experiments, models,
repairs. Deluxe assortment, $3.00. Jumbo,
$5.00. Super, $10.00, Postpaid. (These have
many more kinds.) Guaranteed.

TECHNICO,
P. 0. Box 246-C, West Hartford, Conn.

Send for FREE LITERATURE o n
1)

“1NPATENTS

AND TRADE MARKS

C.A.SNOWE €O. \7'

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

GET

South Bend 9’ Precision Lathes
are ideal for the production of
small, accurate parts, for fine
toolroom work, and wherever
exactness is essential in the
working of metals and other
machinable materials. Prices
start at $110.50, f.o.b. factory.

Catalog 9-G illustrates all
models of South Bend 9”
Lathes, gives specifications,

NEw shows attachments and acces-
sories. 36 pages, 11* x 8%2".

MAILED FREE!
WRITE TODAY!

o Lathe Builders Since 1906 I'_'-
S50UTH BEND LATHE WORKS

458 E. Madison St., South Bend 22, Indiana .
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whenever moisture to a predetermined
degree is absorbed by the glass tape.

The device will be installed on ships
in such a manner that any leakage
from the cooling system’s water pipes
will collect on the glass tape. When a
certain degree of saturation is reached,
the circuit will close and a warning
will be sounded outside the enclosed
cooling system.

RIVNUTS

Made of Steel to
Broaden Applications

A ONE-PIECE internally threaded and
counterbored tubular rivet which can
be upset or headed from one side with
a simple tool and can be used as a
blind rivet, nut plate for attachment,

Section of brazier-head Rivnut

or both, is now being made in steel.
Originally made only in aluminum,
and then also in a brass alloy, exten-
sion to steel will allow much greater
utilization of the product. The alumi-
num Rivnut, as it is called, was initially
used for airplane industry applications,
but the field has been broadened to
include many other services.

The new standard steel Rivnuts, de-
veloped by The B. F. Goodrich Com-
pany, are made in 6-32, 8-32, 10-32,
12-24, 14”-20 thread and 5/16”-18
thread. They can be made in special
sizes on order.

PHOTO CELL

Protects Operator of
Boring Machine

THE BORING tool shown at the right in
the accompanying photograph won’t
move in to finish bore the inside di-

Safety promoted by photo cell
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ameter of the blank for a high-pre-
cision Cone-Drive gear mounted on
a wuniversal faceplate in a Simplex
Borematic at Michigan Tool Company,
as long as the alining plug is in position
or even while the operator is removing
the plug. The light beam to the pho-
toelectric cell is interrupted by this
plug, the circuit being so arranged that
the machine cannot be started while the
plug is in place. The arrangement pre-
vents possible injury to both hands
and equipment through accidental
starting of the machine.

AIR DUCTING

Resists Vibration and
Temperature Changes

GLASS cloth and rubber are combined
to provide high insulation qualities and
unusual flexibility in a ducting material
developed for use where vibration is
present. Capable of withstanding tem-
peratures from minus 60 degrees, to
plus 300 degrees, Fahrenheit, and of
working at over 50 pounds per square
inch internal pressure, Airtron ducting
is unaffected by air, light, water, gaso-
line, oil, and all but concentrated min-
eral acids. Manufactured by Arrow-
head Rubber Company in tubes from
one inch to six inches in diameter and
in any length or specialized shape, the
ducting is adaptable to many uses in-
volving the transfer of hot or cold air
such as in plane, train, or automobile
heater installations.

MOTOR ARBOR

Gives Firm Support
for Grinding Wheels

FOR half-inch electric motor shafts,
a combination attachment arbor de-
signed to take grinding wheels with

— 1 —
WILL TAKE
" WHEEL

Two shaft sizes in one arbor

3% inch holes on the main shaft, or
Y% inch holes on the small end, can
also be used for rag or wire wheels,
circular saw blades, or % inch 24-
thread drill chucks.

The main advantage of the super
Arbor is that it fits well over and onto
the main motor shaft. A one inch
grinding wheel is thus mounted directly
on the main shaft and not out on the
arbor extension which eliminates the
possibility of “whipping” and danger-
ous disintegration of the grinding
wheel. Super Arbor is made by A. D.
McBurney.

CAR SHAMPOO

Speeded by New
Pressure Unit

DISPENSING Turco car shampoo—a rich,

non-soap foam with an outstanding
cleansing action—pressure units are
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Unit at right dispenses shampoo

now available in an improved Senior
Deluxe Model, as well as a specially
designed unit for fleet operators, which
greatly increases wash-rack output and
at the same time provides a scientific
cleaning method that gives a brighter
finish to a car than the ordinary wash
job.

Built into the cabinet of the Turco
Shampoo Unit is an automatic propor-
tioning and mixing device which blends
the shampoo with water and air to pro-
duce a rich, effective foam. Turco Trig-
ger Action Control supplies either light
or heavy cleaning foam, or air and
water rinse, from a single nozzle.

WAX IN PLASTICS

Aids in Manufacture
and Improves Quality

ADDED in small percentages to plastics,
synthetic rubber, and like compounds,
a high-melting synthetic wax is re-
ported to improve anti-tack, anti-block,
and mold-release characteristics. Sim-
ilar results are also said to be obtained
in coating operations involving such
substances as vinyl chloride-acetate
co-polymers, polyvinyl butyrals, and
nitro-cellulose.

Called Acrawax C by its manufac-
turers, Glyco Products Company, Inc.,
the wax is used in finely powdered
form. A raised melting point for hot
melts of sealant, impregnating, and
potting compounds, and increased mois-
ture resistance in the final product are
listed as other advantageous features of
the synthetic wax additive.

DRAFTING PENCIL

Holds Lead in
Rubber Grip

A REFILLABLE draftsman’s pencil, de-
signed to eliminate the annoyance of
broken lead, is constructed on an en-

Lead is protected by rubber clutch
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tirely new principle. A clutch holds
the lead firmly in a non-slip rubber

grip that prevents the usual knicking |

and scoring of lead which cause break-
age.

Light in weight and properly bal-
anced, this new Bruning refillable

draftsman’s pencil has a long barrel |

which permits the use of any full length
standard drafting lead, from .079 to
.070 inch in diameter. The grip is
knurled to provide a firm hold. The
tapered point and grip merge smoothly
with the lead, offering greater finger
comfort. An adjustable cap provides
easy identification of the degree of lead
used.

MAGNIFIER

Gives Binocular Vision;
Fits in Pocket

LIGHT in weight, a new binocular mag-
nifier, known as Twin-Eesder, may be

Pocket binocular reading glass

carried in the pocket or purse. The
matched and balanced lenses, of fine
optical glass, afford third-dimensional
vision with true perception of depth
and triple the field of observation over
the old type one-lens “readers” or other
magnifiers.

The Twin-Reader is made in four
different powers of magnification and
focal lengths.

KNURLING TOOLS

Use Carboloy Pins
To Advantage

USE orF small Carboloy pins, in place of |

the conventional steel pins formerly
employed to mount knurling tools in
their holders, has enabled one manu-
facturer ‘to virtually eliminate tool
maintenance on a knurling operation,
in addition to increasing tool life
at least 100 times. Originally the pins
which held the knurl rolls in place in
the knurl holders were made of either
high speed steel, S.A.E. 3140, or drill
rod, but extremely high starting pres-
sure caused the steel pins to wear
rapidly and sometimes to jam and ruin
the workpiece. Standard precision bor-
ing bit blanks of Grade 883 Carboloy,
which combines high wear resistance
with toughness, were substituted for the
original pins with the result that no
further trouble was encountered from
rapid wear.
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LATTLE
“J AN T
HORJ E/HOE
4 OUNGE “AtNICO": MAG"ET
Q0

ALSO AN 8 OUNCE HORSE SHOE
$ 1.40 POSTPAID.

Lifts 20 times own weight.

BAR
MAGHNET
I 50

PER_PAI PAIR.

“ALNICO"

BAR MAGNET
is 47 x 12" x "

Alnico VEST-POCKET Edition Bars;
7/8" x 5/16” x 3/16", set of two 20¢
Alnico ”BULLDOG GRipP" Magnets;
1-7/8" x 15/16"” x 5/16”, sef of two 55¢

Include Remittance with your order.

Send stamp for descriptive circular

g HARRY ROSS
|

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

INVENTOR!

Take prumpt steps U0 pProtect yuus in-
vention. Dela}s are dangerous. Get new
FREE book, ‘‘Protect, Finance and Sell
Your Invention,”' and ‘‘Invention Record’*
form. Preliminary information free Rea-
sonable fees. Conscientious counsel. Easy
payment plan. Learn how to protect and
sell Write us 8y.

your invention.

McMORROW & BERMAN
Registered Patent Attorneys
175-D Atiantic Building, Washington 4, D. C.
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SAN JOSE,

CURRENT BULLETIN

BRIEFS

WHY YOU ARE AS YOU ARE —
and What yoa Can Do ﬁéoat K7/74

Did you ever stop to think why you do the things you do?
Have you often—when alone—censured yourself for impulsive
urges, for things said or done that did not truly represent your
real thoughts, and which placed you at a disadvantage? Most
persons are creatures of sensation—they react to instinctive,
impelling influences which surge up within them and which they
do not understand—or know how to control. Just as simple
living things involuntarily withdraw from irritations, so like-
wise thousands of men and women are content to be motivated
by th.eir undirected thoughts which haphazardly rise up in their
consciousness.

Today you must sell yourself to others—bring forth your
best abilities, manifest your personality, if you wish to hold a
position, make friends, or impress others with your capabilities.
You must learn how to draw upon your latent talents and powers,
not be bent like a reed in the wind. There are simple, natural
laws and principles which—if you understand them—make all
this possible.

Accept This FREE Book

For centuries the Rosicrucians (not a religious organization), a worldwide
movement of men and women devoted to the study of life and its hidden
processes, have shown thousands how to probe these mysteries of self. Re-
nowned philosophers and scientists have been Rosicrucians—today men and
women in every walk of life owe their confidence and ability to solve personal
problems to the Rosicrucian private, sensible method of self-development.
Use the coupon below for a copy of the book, “The Mastery of Life,” which
will be sent to you without obligation, and will tell you of the Rosicrucians
and what they can do for you.

SCRIBE W.D.G. The Rosicrucians (AMORC), San Jose, Calif.

Please send me vour free book, “The Mastery of Life,”” which
I shall read as directed. This does not obligate me in any way.

Fl Name. N S
[ Address . R f
|

74e Rosicrucians

(AMORC)

CALIFORNIA,

U. S. A.

Conducted by K. M. CANAVAN

(The Editor will appreciate it
if you will mention Scientific
American when writing for any
of the publicaiions listed beiow.;

ENCYCLOPEDIA OF BUSINESS INFORMATION

Sotrces. Covering every important
phase of industry, government, agri-
culture, and commerce, this encyclo-
pedia contains over 7000 listings of
basic information sources under 222
classifications as an aid to executives
in locating business information sources
quickly. This encyclopedia comes in
two volumes, loose-leaf, is master-
indexed, and arranged under 24 majer
classifications. The National Research
Bureau, Inc., Department SA-3, 415
North Dearborn Street, Chicago, Il-
linois.—$60.00.

Everypay PrasTICS, a 32-page consumer
guide, tells the story of the plastics
industry. Simply written, it tells what
plastics are, how they are made, and
for what they may be used. Modern
Plastics Magazine, 122 East 42nd Street,
New York 17, New York.—Gratis.

ForesT PropUCcTS RESEARCH GUIDE. Aimed

at coordinating forest products re-
search, this 142-page catalog lists 460
types of fundamental and applied re-
search. Types of investigations are de-
scribed and the names and addresses
of individuals and organizations con-
ducting them are given. Foreign
agencies are also listed. American
Forest Products Industries, Ine, 1319
18th Street, N. W., Washington 6, D. C.
—$2.00.

Frozen Foop LockErs is one of a series

of leaflets describing opportunities,
training requirements, entrance, ad-
vancement, advantages, and disad-
vantages in various occupations. Occu-

| pational Index, Inc., New York Uni-
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versity, New York 3, New York.—25
cents.

WaERe Do WE Go From HEere? is a 16-

page outline of an engineering
graduvate training ceurse which co-
ordinates shop and office work in a pro-
gram designed to fit individual aims
and abilities. Request Bocklet E6085-A.
Allis-Chalmers Manufacturing Com-
pany 569, Milwaukee 1, Wisconsin.—
Gratis.

ELEcTRICAL INSTRUMENT Cataroc. This

28-page booklet presents descrip-
tions of standard and hermetically
sealed electrical indicating instruments.
with a special section to guide prospec-
tive purchasers. Marion Electrical In-
strument Company, Manchester, New
Hampshire—Gratis.

PLANE Portrarrs. This 28-page booklet

outlines the chemical processes and
materials which are available for solv-
ing the following industrial problems:
corrosion prevention, paint removal,
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THE BINARY SLIDE RULE

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

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

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

ARMY AUCTION BARGAINS

Krag rear sight, new
Shotgun nipples ................... 000
Mauser '98 book, showmz parts
Flint pistol barrel 6”, rusty ..
Flints, assorted, 13 for .......
Assorted screw drivers, 12 for ....
Prices do not include postage. A:rtlclen
shown in special circular for 3¢ stamp.
1945 catalog, 308 pages, over 2000 illustrations
mailed in 8. for one dollar.

Francis Bannerman Sons, 501 B‘w’y, N. Y. 12

GEARS

in Stock—P}mmediate Delivery

Genrs, epeed_reducers, eprocketa. thrued
bearings, ﬁulbleuouplmzs nulieya eta, A

Can also qtiote on apecial zennml nJ kind.
d us your blue prints and inquiries,

Writs for Catalog No. 20

CHICAGO GEAR WORKS
440-50 N. Oakley Ave., Chicago 12, II.

REPAIR YOUR OWN ELECTRIC APPLIANCES

®* NICHROCITE °

Mends Heating Elements Easily!

Simply overlap
ends, apply Nichro-
cite Paste and
turn on the cur-
rent — a perfect
weld results. Used
by big  utility
companies.

s
TR

*
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 iron, 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.

BUY VICTORY BONDS

gr[ﬁ}'x RS B S B R B RO

§ AGHROMATIG TELESCOPE
OBJECTIVES 3
PERTURE FOCAL LENGTH PRICE %
A 30" s 1200 %
Vy'! 37.5" 00 X
i 45" 40.00
31" 52.5" 60.00 [
4 60" 100.00
41" 67.5" 150.00
5" 75" 200.00
5y ¢ 300.00
ASTRONOMICAL MIRRORS
90 400,00

CORRECTLY FIGURED - AI.UMINIZED
4" " F, $ 15.00

L.
6’ l” FL. 40.00
8" 64" F.L. 70.00
10" 80" F, L 100.00
12127 96’ F.L 00.0

2
MIRRORS GROUND SPHERICAL READY
FOR POLISHING includes tool, pitch & rouge.
4” dwmefer F/8 $ 8.00

6" " 10.00
8" "o " 20,00
10 " ” 30.00

121/ ”

50.00
R FT MIRROR FIGURED & ALUMINIZED
q" 4 $25.00

Send for free catalog
MAYFLOR PRODUCTS CORP.
3 KATONAH 3, N. Y.

%@@L PP B E B PP PR

T BRG] B4 34 154 B 4 R A A P R T e 4 3 4 B4
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preparation of aluminum
engine overhaul,
the cleaning of transparent plastics.
Turco Products, Inc., 6135 South Central
Avenue, Los Angeles 1, California.—
Gratis. Request this booklet on your

business letterhead.

surfaces,

THE ATOM OF BERYLLIUM,
folder,
industrial applications of beryllium.
Also described are beryllium metal.
beryllium copper alloys, beryllium
nickel alloys, special beryllium alloys,
and beryllium oxide as a high-tem-
perature refractory. The Brush Beryl-
lium Company, 3714 Chester Avenue,
Cleveland 14, Ohio.—Gratis.

a four-page

Spor CONVEYING is an eight-page bulle-

tin
power-flex unit system, its details,
complete  specifications, and data.
Island Equipment Corporation, 101 Park
Avenue, New York 17, New York.—
Gratis. Request this bulletin on your
business letterhead.

ConTRACTOR’S PumMP MaANUAL contains
information on portable pumps,
serves as a guide to pump users in
construetion, mining, and industrial
fields, and describes four types of port-
able pumps. Associated General Con-
tractors of America, Munsey Building,
Washington 4, D. C.—50 cents.

Specia.  MacHiNE ToorLs For DIESEL

ENGINE METAL WORKING OPERATIONS,
a 48-page booklet, was written pri-
marily for the Diesel field, but will be
of interest in other fields using metal
working operations. Illustrations and
cross-sectional views show machines
built for multiple machining eperations
on Diesel engine components. W. F.
and John Barnes Company, Advertis-
ing Department, Rockford, Illinois.—
Gratis. Request this booklet on your
business letterhead.

Speep-Ur TooLs axp EquipmenT illus-

trates and describes, in 88 pages, a
wide range of industrial products, in-
cluding motor maintenance equipment,
industrial electrical equipment, vari-
able speed transmissions, machine tool
accessories, and wiring devices and
tools. Request Handbook Number 143A.
Ideal Commutator Dresser Company,
Sycamore, Illincis—Gratis.

REsisTance WELDED is an iliustrated

booklet which outlines in 18 pages
various equipment for steel container
making. A two-page sketch shows the
Federal plant with various depart-
ments and their relation to each other.
The Federal Machine and Welder Com-
pany, 212 Dana Street, Warren, Ohio.
—Gratis.

CoNE-DrIVE 1w  Macumng TooLs, an
eight-page bulletin of special inter-
est to men engaged in designing and
purchasing tools, is based on the ad-
vantages of cone-drive double en-
veloping gearing and how it is used to
take advantage of its high load capac-
ity and greater compactness. Michigan
Tool Company, 7171 East McNichols
Road, Detroit 12, Michigan.—Gratis.
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outlines the advantages of |

discussing the new improved |

surface coatings, and :

PIKE
POCKET
MICROSCOPE

Equipped with fully
Achromatic lens sys-
tem 40X 50X 60X in
same  tube.  Price
$15.00 in leather case.

E. W. PIKE & CO.,

Elizabeth 3, N. J.

ECONOMICAL

UNINTERRUPTED PERMANENT |
Longtime (up to12hours) Conference | iNSTANTANEOUS
& Telephone Recordings onSafety Film PLAY.BACK ¢

Models for Dictation “TALKIES™

WiTH VEEDER-ROOT COUNTING DEVICES

VEEDER-ROOT INC. HARIFORD 2

CONN,

For
Scientific and Technical Books
Try our Book Department
SCIENTIFIC AMERICAN

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

It you have a workshop—at home
or In busmess-?'ou need this new
Warner Electroplater. At the stroke
of an electrified brush, you can
electroplate modeis and projects—
you can replate worn articles. fau-
cets, tools, fixtures, silverware, etc
with a durable, sparkling coat of
metal . . . Goid. Silver, Chromium,
Nickel, CopperorCadmium, Metho ¢
is easy, slmpie. quick Everything
iurmshed—equlpmem complete.
ready for use. By doing a bit of work
Sor others, your machine can pay o1
1self within @ week. So make your
shop complete by getting a Warner
Electroplater right away Send fto-
day for FREE SAMPLE and flius-
trated lterature, ACT AT ONCFEY

WARNER ELECTRIC €0., O€EPY, G-19
663 N. Weils St., Chicago 10, Ili.

WARNER ELECTRIC

I
| Gentlemen: Bend Pree Sample ana
Name
Address
I Clty

- .
663 N. Wells St., Chicano 10. Dept. G- 19 E
Detalls to




SAVE

UP TO

ON TECHNICAL BOOKS

Quantities Limited

0%

Order Now
Title Author Price NOW
riginal
Scattering of Light and the Raman Effect
Bhagavantam $4.75 $2.50
Hair Dyes & Hair Dyeing
Redgrove . . 5.00 2.59
Book of Garden Improvements
Brett . ........ 2. 1.75
Chromosomes
White . ... ..... 1.50 l1.00
Chemical Species
immermans . ... 4.00 2.0
Private Generating Plant
Proton 2.50 1.75
Substitutes
H. Bennett .. 4.00 2.50
Tin Solders
Nightingale &
Hudson 2.75 1.5¢
White Shoe Dresungs
. John 1.75 1.00
Manual of Endocrme Therapv i
Cinberg . 3 2.00 |
Windows & Window Glazmg
Molloy ... ..... 2.50 1.50
Tropical Fruits
Sukh Dval 2.75 1.75
Welding & Metal Cuttmg
olloy .. 2.50 1.75
Firepumps & Hydraulics
Potts & Harris .. 2.50 1.25
Handbook of Mica
Chowdhury ... .. 6.00 3.00
Stromberg Injection Carburetor
Fisher ......... 2.50 1.75
Glue and Gelatin
Smith ...... ... 3.75 2.50
Reinforced Concrete Construction
Cantell ..... .. 3.00 150
Elementary Mathematics for Engmeers
Fleming ....... 50 1.

Methods & Analysis of Coal & Coke
1.50 1.00

Aviation Instrument Manual

5.00 3.00
Jigs, Tools & Fixtures
Gates e 4.00 2.00
Modern Oil Engme Practlce
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
Heat Treatment of Metals

inning ..... .. 1.50 1.00

Creatine & Creatinine Metabolism

Beard .. ... .. 4.00 2.50
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

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

MAJOR INSTRUMENTS OF
SCIENCES AND THEIR
APPLICATIONS TO
CHEMISTRY

Edited by R. E. Burk
and Oliver Grummitt

oURTH member of the Western Re-

serve University series, Frontiers in
Chemistry, this book provides an easy
and practically painless method of
bringing oneself up to date on the latest
contributions of instruments to the sci-
ence of chemistry. The extraordinary
impact of each new instrument on the
advance of our knowledge in any field
has been often remarked and frequent-
ly emphasized. Recent additions to our
scientific armamentarium of electron
diffraction, the electron microscope, X-
ray diffraction, and the various modern
divisions of spectroscopy have left
many chemists, deeply involved in other
things, far behind the advancing front
of their science. This little book con-
tains six papers by five outstanding
leaders in this important field overlap~
ping between physics and chemistry.
The authors are: L. H. Germer, Bell
Telephone Laboratories; L. Marton,
Stanford University; Maurice L. Hug-
gins, Eastman Kodak Co.; Wallace R.
Brode, The Ohio State University; and
R. Bowling Barnes, American Cyanamid
Company. (149 pages, 6 by 9 inches.)—
$3.60 postpaid.—D.H.K.

OPTICAL INSTRUMENTS
By Earle B. Brown

HREE minutes with this book indi-

cates that it is old stuff; three hours
revises that impression; three days re-
verses it. The first 85 pages are old
stuff—textbook geometrical optics (re-
flection, refraction, thin and thick
lenses) though fresh in approach and
lucid in presentation. Chapters follow
on prisms; aperture and field; the eye;
lens aberrations; erecting systems; eye-
pieces; reticles; telescopes; cameras;
microscopes; binoculars; projectors;
spectroscopes; theodolites; miscella-
neous instruments; military instru-

SCIENTIFIC AMERICAN -

¢ additional;

from $5 to $25, 10¢; from $25 to $50, 15¢.

ments; range finders; fabrication of
optical elements; optical adjustments;
mechanical adjustment and mainte-
nance; notes on design; optical glass
manufacture; notes on physical optics;
mathematical proofs; glossary. Natural-
ly, that much ground cannot be cov-
ered in depth short of & book two feet
thick. This book deals with basic prin-
ciples less than with specific applica-
tions; for example, under making opti-
cal elements it does not tell how to
make them but only the principles by
which they are made. It is a book
intended to enlarge the reader’s back-
ground and to orient him. The author
is a former AT.M. self-trained in de-
sign, who has had a close war-time
contact with a wide variety of optical
instruments. A book of this size and
high quality should cost about six
dollars. Some therefore regard the
publisher’s price as unjustified. (567
pages, 5% by 8l inches, 230 illustra-
tions, mainly drawings by the author.)
—$10.10 postpaid.—A.G.I.

METEOROLOGY FOR AIRMEN
By Charles A. Zweng

DESPITE its restricted and altogether
utilitarian scope this unbeautiful
book, photo-offset from typed pages
and paper bound, better explains cer-
tain weather phenomena than some of
the texts for the meteorologist. The
extensive Q. and A. and exam question
sections in the rear should be invaluable
to those drilling for rating or higher
rating. (231 pages, 634 by 10% inches,
illustrated.) —$3.10 postpaid.—A.G.I.

THE ART OF CALCULATION
By Henry Sticker

ON THE premise that “Arithmetic is
a science, but calculation is an art,”
this book offers a carefully arranged
series of mental calculation exercises
designed to build up “number-sense.”
Not intended to be read, but rather
to be studied in small and convenient
doses, the text includes over 15,000
practical examples with particular em-
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500,000 OF THEM!!

Buy them for a fraction of their
original cost. U. S. ARMY and

NAVY surplus lenses and prisms.

HOBBYIST LENS SET — Magnifiers, reduc-

ing lenses, positives, negatives, etc.

10 lens set ......... il ea. $1.00
Periscope eve piece set 1” Dia. ........ ea. $1.50
Rhomhoid Prism 1” sq. face ........... ea. 2.00
Right Angle Prism 1” sq. face......... ea. 1.25
5X Tank Telesccpe (M71) Brand New...ea. 22.50

Metal Parts for Telescope (25 P. C. Asst.)

Cells, tubes, retaining rings, etc...... ea. 4.95
Achro Symmetrical Eye Piece Set ...... ea. 2.00
Leman Prism 278" long.............. 3.00
5 LBS. OPTICAL GLASS (Lens Blanks) Index

plainly marked on each piece .........

Send Monev Order or Check—No C.0.D. Orders.

A. JAEGERS Send 3 cent stamp for list
120-14A 115 Ave., So. Ozone Park 20, N. Y.

OPTICAL SPECIALTIES
Spectroscopes, Optical parts —

instruments.
Aluminizing of mirrors.

CATALOG ON REQUEST
Laboratory Specialties, Inc.

144 South Wabash Street
WABASH, INDIANA

INVENTORS %

DELAY
In order to PROTECT your Invention
and reap the reward that should be yours,
PATENT vyour invention without delay.
Werite for free information, today.

RANDOLPH & BEAVERS

25 Columbian Bldg., Washington, D. C.
Nﬂw Repair your own
ELECTRICAL APPLIANGES

with
CHANITE Self-Welding ELECTRICAL
HEATING ELEMENT flux. Generous
amount, instructions enclosed $1.00 post-
paid. Guaranteed nothing like it. Stick
form 25¢ ea. $2.00 doz.
CHANITE SALES COMPANY

914 South Main Forth Worth 4, Texas

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-3 New York City

Equatorial Mountings for
Weather Bureau Instruments
and Telescopes

Ramsden Eyepieces
17 E.F.L. 1V4” dia. each

C. C. YOUNG

25 Richard Road East Hartfrord 8, Conn.

2", V2", $5.10

For
Scientific and Technical Books
Try our Book Department
SCIENTIFIC AMERICAN

TELESCOPES
AND SUPPLIES

6’ REFLECTOR KITS
Full 1”” annealed blank and
10 grades abrasive — Only $6.85
6’ REFRACTOR KITS
Class A’ c¢crown and flint and
10 grades abrasive — Only $69.50
Mirror and achromatic objectives
made to order
Prices for other sizes on request.
% % % Quality OUR MOTTO % % &
Write for Catalogue and Price List

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

MARCH 1946 -

phasis on left-to-right calculation. Sug-
gested for anyone who uses arithmetic
constantly, it treats the fundamentals
of high-speed calculating skill without
resorting to exhibition stunts or mental
wizardry. (256 pages, 5 by 7 inches, 382
exercises, answers in back.)—$2.10
postpaid.—E.F.L.

AVIATION—WHAT EVERYONE
SHOULD KNOW

By Devon Francis

THE FORMER aviation editor of Asso-
ciated Press shows in this book a
sound knowledge of aviation combined
with an ability to inform the lay pub-
lic without condescension. Naturally,
in a book of this kind, neither great
novelty of information nor of opinion is
possible but there is merit in being
able to convey clearly what everyone
should know in a wide range of avia-
tion topics. The chapter on How An
Airplane Flies is most understandable.
You Take to the Air is a splendid in-
troduction to flying. A Plane Is Born
is an account of the design and con-
struction of an aircraft from its earli-
est stages to the final plane. They
Guide the Way, Highways of the Sky,
and Flying Weather, constitute a simple
statement of piloting and cross-country
flying. The Rules of the Game explain
themselves. Silent Wings, a treatise on
the Glider, The Flying Future, The
Glossary, and a list of aviation books,
periodicals, organizations, and manufac-
turers all combine to make a satisfac-
tory, handy book. (229 pages, many
illustrations.) —$2.60 postpaid.—A.K.

BIOENERGETICS AND
GROWTH

By Samuel Brody, Ph.D.

xacT amounts and kinds of feed

which will raise cows, chickens,
and other farm stock most economi-
cally, with deep scientific research in-
to the reasons why those feeds work as
they do, and with plenty of incidental
data on how to make money from the
growing of stock. It is a book primarily
written for college professors and col-
lege students. But anyone who has a
farm as a hobby and any farmer who
is thoroughly interested in his business
will find this a highy absorbing book,
one which will give him a new zest
for his farm. If such readers begin dis-
cussing it among themselves, this book
should become a best seller. (1023
pages, 6 by 9 inches. At least 1000
thoroughly prepared charts, tables,
formulas, and bibliographical refer-
ences.) —$8.60 postpaid.—E.L.C.

THE SPICE HANDBOOK
By J. W. Parry

weaLTH of useable information for

those concerned with manufactur-
ing, selling, or importing spices. Com-
prehensive in coverage, this handbook
is nicely balanced to previde packaging,
grinding, flavoring, oil contents, botani-
cal data, and shipping information on
a great variety of spices and the barks,
rhizomes, fruits, seeds, and herbs from
which they come. Extracts from the

SCIENTIFIC AMERICAN

SELSYN MOTORS
110 v. 60 cycle

vair $29.00

Elapsed Time Counter .................... $17.50
Alnico pocket pieces ............c.cunaunn pair $1.00
Alnico Horseshoe Magnets ............ pair $1.25
One ampere Mercury Switch,

10” long leads .......... 35¢ cue.... 3 for $1.00
214 x 113 A.C. volt Clock Motor,

3 revolutions per HOUR ........c.... .. $3.75
Telechron 110 volt A.C. motor

1 revolution per minute .................. $3.00
1157 x 35”7 Watch size GEAR BOX

160 to 1 Ratic ............ 35¢ .... 3 for $1.00

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

REFRIGERATION AND
AIR CONDITIONING
ENGINEERING

4 By
B. F. Raber and F. W. Hutchinson

MPHASIS is entirely on the sci-

ence of the subject, for practic-
ing engineers and engineering stu-
dents. Covers Thermodynamic Prin-
ciples, Fundamental Cycles, Analysis
of Cycles, Heat Transfer, Ventilation
| Systems, and Thoroughly
illustrated with drawings. 291 pages.

80 oOn.

‘ $4.10 postpaid

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

C?oﬂespc o?“ses

100%

Write Nelson Co.,

“Ce Complete HOME-
STUDY COURSES and
self-instruction text-
books, slightly used.
Rented, sold, ex-
changed All subject&
satisfaction. Cash pald for used courses. Full
details & 100-page illustrated bargain catalog Free.
1139 S. Wabash Av., Dept. 2-31,
Chicago 5, Il

StD

Fe—————

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. [lence,
the wise thing for vou 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 "'Pa:
what detajls are ne
for a patent; and countle
yvou will want te know,
for Free ‘“‘Patent Guide”
of Tnvention”

t Guide” tells
vy to apply
other facts
Mail coupon
and “Record
form today.

CLARENCE A. OBRIEN
& HARVEY B. JACOBSON

Registered Patent Attorneys
85-C Adams Bldg., Washington 4, D. C.
Please send your 48-Page “Patent Guide’
and your ‘‘Record of Invention” form
FREE. This request does not obligate me.

P




ACHROMATIC WIDE-ANGLE
FOUR ELEMENT
TELESCOPE 0BJECTIVE

’
| . e

5 iInch effective focal length.

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

Consists of

1) Achromcm plono-convex lens
14" diameter, 34 F.L. Out-
side surface fluoride cocud

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

3) Metal mounting (aluminum-
magnesium alloy).

$4.00

Offers innumerable uses: Excellent wide-
angle telephoto lens; superb enlarger and
slide projector lens, covers 215” x 215"
plate; wide-angle telescope objective for
small finders; for Schmidt cameras; col-
limator, and macro-photo lens. Many
other uses will suggest themselves Works
well with our focusing eyepleces A gem
of beautiful optical workmanship.

OPTICAL RING SIGHT
5430

A unique adapta-
tion of polarized
light. Used as a
telescope and
camera finder or
shot-gun sight, as
well as for target
sighting, centering
and leveling. In-

&
!

cludes a mono-
chromatic deep red
filter; finely pol-
ished, plane parallel; metal mounted;
1-5/16” di . With ing screws.

KELLNER EYEPIECES

Wide Field Kellner Orthoscopic; 23%"
clear aperture; 4%” E.F.L. (2.2x).
Mounted 3%"” O0.D. Complete $15.00.

Both eye and achromatic field lenses are
fully fluoride coated. Pupillary distance
6%"” from eye lens. Exit pupil 14” diam-
eter affords great eye relief. LENSES
ONLY for above, without mount, $13.00.

SPECIAL ITEMS

Dove (inverting) prism, 3" long, face
11716”  sq. Boro-Silicate. Crown,
1.517 refractive index. $1.00 ea.

INVERTER FOR OUR FOCUSING
EYEPIECE

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

See our previous ads for other optical

bargains.

Include Postage — Remit with order.

Catalog of Lenses, Prisms, etc., 10¢

HARRY ROSS

Microscopes
Scientific and Laboratory Apparatus
70 WEST BROADWAY, N. Y. 7, N. Y.
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Pure Food Laws of United States and
Canada, as well as the recommendations
of the American Spice Trade Associa-
tion and the Canadian Spice Associa-
tion, are fully treated and cover adul-
teration regulations, standard contracts,
and details of marketing procedures.
An unusual time and distance table,
with latitudes and longitudes, voyage
times, clock times, and steamer rout-
ings, is in the back of this remarkable
and interesting book. (254 pages, 5%
by 834 inches, about 100 half-tones,
many tables.)—$6.60 postpaid.—E.F.L.

VOLCANOES DECLARE WAR
By T. A. Jaggar

N THIS unconventional, almost con-

versationally written book, a noted
geologist-volcanologist whose life has
been spent on the rim of Hawaii’s
Kilauea crater as Director of the Ex-
periment Station there, offers combined
descriptions of world-wide volcanoes
and their tragic eruptions, accounts of
experiments, journals of his expeditions
to volcanoes in different parts of the
earth, adventures and surveys, and
theories of volcanism. It is not a text-
book treatise but from it readers having
a smattering of geology will pick up
much incidental volcano science. (166
pages, 8 by 11 inches, well illustrated.)

| —$3.85 postpaid—A.G.I.

| THE FUNDAMENTALS OF RADIO |

. for
| transmitters, and electronic equipment. |
I Avoiding

AND HOW THEY ARE APPLIED
By Henry Lionel Williams

N UNUSUAL value at an extremely
reasonable price, this easily read
and fully understandable book offers

an honest and fairly complete basis |

understanding radio receivers,
mathematics, complicated
graphs, and similar engineering type
material, the fundamentals are clearly
illustrated in a multitude of line draw-
ings. Suggested for general interest
readers or for students seeking a
starting point not found in more ad-
vanced texts. (204 pages, 6 by 8 inches,
144 drawings.)—$.80 postpaid.—E.F.L.

THE RIVER MATHEMATICS
By Alfred Hooper

THE RIVER is the continuous stream,
from beginnings to calculus, of
evolving mathematics. This new book
is by the author of “A Mathematics
Refresher,” outstanding among a spate
of recent books written for home study.
While it teaches algebra, geometry,
trigonometry, calculus, and others, its
main purpose is to assist the home
student in grasping the significance of
mathematics. It will serve best if sup-
plemented by some other more worka-
day text; it will hardly stand alone as a

 teacher not having enough detail. Also,

i it will mature the understanding of |

older persons who once hated mathe-
matics largely because books were dull
and teachers unimaginative. “Now if
my teachers had only been like this
book. . .”— (401 pages, 5% by 8% inches,
293 figures.)—$3.85 postpaid.—A.G.I.
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ASTRONOMICAL

TELESCOPES

We are now in production

on most of our Telescope
models from 3 to 12 inches

aperture.

Write for price list of
TELESCOPES
EYEPIECES
EQUATORIAL MOUNTS
LENSES
OBJECTIVES

=)

Wm. MOGEY & SONS, Inc.

Established 1882

PLAINFIELD NEW JERSEY

0PTO-COTE

A Pioneer in its Field

If you manufacture optical
elements, we have one of
the largest low-reflection
coating installations in the
East equipped to OPTO-
COTE any type of lens you
desire. Research Engineer-
ing techniques in OPTO-
COTING on a production
basis have brought inquir-
ies and business from man-
ufacturers throughout the
country. We are interested
in extending our faeilities
to additional commercial
accounts and invite your
inquiries.

Special equipment for
ALUMINIZING
SILVER * BRONZE PLATING

RESEARCH ENGINEERING,

Plainfield

GOLD -

Inc.

New Jersey
Associafe of

WILLIAM MOGEY & SONS, INC.
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Telescoptics

A Monthly Department for the Amateur Telescope Maker

Conducted by ALBERT G. INGALLS

Editor of the Scientific American bo
a

nd ““Amateur Tel

or, as a reader once asswmned in a

letter, merely to tickle the vanity
of their builders, have descriptions of
telescopes made by readers of this de-
partment and of the two “A.T.M.” books
been published for years in this de-
partment, but because such descrip-
tions offer original or interesting de-
sign features from which other builders
may glean practical ideas. An advanced
amateur (H.P.) recently wrote this
department: “Looking back, my biggest
help has been from the close study of
a wide variety of clear photographs of
other amateurs’ work.” Another ama-
teur (S.L.) writes, “I like a plentiful
supply of new ideas, wrinkles, and de-
scriptions of all kinds, with many pho-
tographs.” And W.W. whose telescope
was described in this department last
month, writes: “During its construction
I often thought how helpful it would
have been to have seen a collection

Figure 1: Inexpensive telescope drive

of photographs of instruments as built
by other amateurs. I have wondered
whether there might not be a place
for a book containing reprints of such
descriptions, from other numbers of
‘Telescoptics’ than I have seen, so that
the various ingenuities could suggest
possibilities to those who were in the
process of planning.”

“W.W.” is Warner Williams, Culver,
Indiana, and at our suggestion he has
now prepared a close-up photograph
(Figure 1) of the driving mechanism
of his telescope. “For the amateur,” he
writes, “this type of drive seems ideal
because it does not require special cut
gears to obtain a precise speed, this
being taken care of through the ability
to choose any desired speed by making
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the wooden pulley J of required size,
simply by turning it down to that size
on a lathe.” Williams’ drive might most
aptly be characterized as: (1) made
from odd gears and elements picked
up around home rather than sent away
for, and (2) inexpensive.

A is the current supply.

B is the control cable leading to the
hand. Switch at end.

C, motor, 3500 r.p.m., Dayton Electric
Co., Chicago.

D, back gear. Reduces speed to %
r.p.m.

E, universal joint. Dispensible.

F, leather coupling.

G, 2-to-1 spur gears from an old mag-
neto.

H, 2.2-to-1 spur gears. The smaller
of these is behind and attached to the
larger gear at G.

I, worm gear, 50-to-1. From an old
airplane carburetor.

J, drive pulley (wooden) turned to
the size which gives final desired speed.

K, steel driving tape sliding on this
pulley serves also as a friction clutch.
This is especially convenient because it
requires no manipulation at any time.
The tube may be turned at will, with-
out stopping the motor, yet when re-
leased by the hands it starts following
at once.

L, idler pulleys to carry steel tame
around the roller bearings, M, which
carry the expanded polar axis. These
are held in tension by means of a spiral
spring attached to the respective
pivoted arms which carry them.

THOUGH at first glance the telescope
shown in Figure 2, made by Arthur
W. Sear, 550 Windsor Ave., Stratford,
Conn., appears conventional, it em-
bodies eight interesting features to
which ye ed will call attention by
italicizing their key words in Sears’
description, which follows: “Optically,
the telescope is a conventional 6", {/8
Newtonian. My son is shown posing at
the ocular and is holding the control
box in his hand. The boy is nearly six
feet tall, which will give a measure of
the mount.

“Detachable handles, inserted through
openings and guides, are used to wheel
the telescope, wheelbarrow fashion on
its 10” rubber-tired wheel, from the
garage to a convenient location. Re-
moving the handles after the tele-
scope is adjusted eliminates the danger
of tripping over them in the dark. The
power cord is long enough to permit
setting up the telescope in any part of
the lawn. The mounting is not exces-
sively heavy and has a high degree of
rigidity. The leveling screws could
easily be a source of lateral wobble
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but this has been prevented by hav-
ing the screws push down against a
sturdy A-frame which is hinged along
the base of the triangle, thus giving
diagonal bracing.

“In order to point the telescope ac-
curately it is essential to have the polar
axis properly oriented. To permit set-
ting it up quickly I have permanently
attached a small auxiliary telescope
just above and parallel to the polar axis
This auxiliary telescope has a special
home-made reticule with a small circle
1° away from the center of the reti-
cule. The offset is very nearly equa!
to the declination of Polaris. A long-
focus ocular permits insertion of a
prism diagonal between reticule and
eyepiece. This makes for easy use with-
out inverting the image at the reticule
If the reticule sleeve is turned so that
the markings on the sleeve indicate
local sidereal time, it is only necessary
to jog the mounting arcund and adjust
the leveling screws until Polaris ap-
pears in the center of the offset circle
The accuracy of alining the telescope
by this method is perhaps within &
minutes of arc, so that the probable
error is well within practical limits
Setting up the telescope requires only
a couple of minutes and the method
permits accurate orientation of a port-
able telescope.

“A type CZM Telechron motor housed
in the square box drives the polar
axis at sidereal time and works with
negligible error through a gear com-
bination of (51x79)/(49x82), which
is equivalent to the ratio given on page
322 of ‘AT.M.A’ The polar axis drive
includes a differential gear so that &
small reversible motor can be switched
on and off to move the telescope slow-
ly in right ascension, for svanning
slowly over an area of the sky, without
interfering with the sidereal drive. The
box mounted on the declination axis
contains a similar reversiblie motor for
scanning north and south. The scan-
ning motors drive the telescope at ap-
proximately 6° per minute. This speed
is a little fast for the highest power
eyepieces but is perhaps a good com-

Figure 2: Sears’ semi-portable mount
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GDMPLETE HiGH GRADE KITS
OUR SPECIALTY

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

face), instructions, FREE
ALUMINIZED DIAGON- !
AL, etc.
it ... $2:95 (Pyrex, $4.00)
it.. ..., 4.00 (Pyrex, 5.50)
8” Kit...... 6.50 (Pyrex, 8.00)
10” Kit...... 10.00 (Pyrex, 15.0.0)
12” Kit 15.00 (Pyrex, 25.00)

PRISMS 1%2" $3.15, 2" $1.50

Pyrex speculums made to order. Your mirror
tested free. We do polishing and parabolizing.

ALUMINIZING

A harder and brighter aluminum casting that is
uniform and produces a lasting and superior re-
flecting surface. Guaranteed not to peel or blister.

AT T T T T $2.50
Bz: ............................ $3.50
10" e $5.00

Mirrors for Cameras, Range Finders
and other optical instruments.

Write for FREE ILLUSTRATED CATALOGUE

THE PRECISION OPTICAL CO.
1001 East 163rd Street, N. Y. 59, N. Y.

ALUMINIZED
SURFACE HARDENED COATINGS
Get the BEST. No change in prices.

PRECISION PLUS

ALUMINIZED DIAGONALS, Rectangular
pitch Pollshed flats, suitable, for 4 short focus
and 6” and 8” long focus scopes. 135" x 175".

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
Instructions ......... .. ciiiiiiiiiaae. 5 00
LENS GRINDERS, pitch, abrasives ..
HOBBYGRAFS—INFORMATIO\—INSPECTION
We offer you the benefit of our 26 years of
experience at this hobby. Free price list.

John M. Pierce, 11 Harvard St., Springfield, Vt.

REFLECTING TELESCOPE KITS
OUR SPECIALTY

PARABOLIC PYREX MIRRORS Made to Order,
sorrectly figured, polished, and parabolized. Precise
workmanship guaranteed. Prices on request.
DO POLISHING PARABOLIZING AND
ALUMINIZING.

Send for FREE ILLUSTHATED CATALOGUE
M. CHALFIN OPTICAL COMPANY
QR.P.0. Box 207, New York, N. Y.

TELCESCOPE
A Popular Illustrated
Astronomical Monthly —

For amateur astronomers
charts, Gleanings for

- new

star
telescope makers,
page for observers, and celestial photos.

Star charts for N. and S. Hemlspheres,
82.50 a year, domestic; $3.00 in Canada
and Pan-American Union; $3.50 foreign.
Single copy, 25 cents. Sample on request.

SKY PUBLISHING CORPORATION
Harvard Observatory, Cambridge 38, Mass.
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promise when the low powers are con-
sidered. Friction clutches on both axes

| slip when the tube is pushed by hand
. from one part of the sky to another.
. The scanning motors are controlled by
! switches in a small box at the end of a

6’ cable. A small electric lamp with a
red lens is located in the end of the
control box. This lamp is convenient

i when reading the scales or making
. notes. The red light does not seem to

¢ disturb the adaptation of the eyes to

darkness.
“The floating R.A. circle sidereal
drive system (‘A.T.M.), page 145) sim-

i plifies the problem of finding a sky
. object. The right ascension circle is
. mounted on a sleeve that is free to
" turn on the polar axis. The sleeve and

Printed in the U. 8. A Press of the Wilson H. Lee Company, Orange, Connecticut.

circle are driven through an inde-
pendent worm gear at sidereal time.
If the right ascension circle is once set
so that its position is correct it will
follow the stars as long as the power is
turned on. Two pointers, 180° apart,
are rigidly attached to the polar axis
and are adjusted so that when the tele-
scope is pointed straight up one of the
pointers will indicate local sidereal

. time on the R.A. circle. Or, if the tele-
. scope is turned to any part of the sky,

the pointer will indicate the R.A. of
that direction.

“The oculars are individually mounted
in adapters which plug into the main
fixture, similar to automobile lamps.
Each eyepiece is focused by sliding it
in its adapter where it is clamped in
place. The eyepieces can be changed
quickly and they are automatically in
focus when they are plugged in—par-
focal is, I believe, the correct word for
the arrangement. A micrometer screw
on the main fixture permits the user to
adjust the focus for his individual eye-
sight.

“The polar and declination axes run
in ball-bearings. The big-end bearings
are 1V4” in diameter, the small-end
bearings approximately 34”. The hous-
ings are of cast bronze.

“I polished and figured the mirror
several times and it is as nearly perfect
as I can make it. With a 1/3” eyepiece
the out-of-focus rings of a bright star
look very much like Figure 23 on page
429 of ‘A.TM., excepting that the
diagonal covers the center. Once, on a
good night, I easily split a 1.2” double
and believe that I could almost reach
the theoretical limit of .75” for this
sized mirror, under perfect conditions.

“The tube of the telescope does not
show up well in the illustration but is
quite handsome. It is a 7” inside diam-
eter plywood tube obtained from the
Plymold Corporation, Lawrence, Mass.
It is light, strong, easily worked with
wood-cutting tools, and has a beautiful
natural wood finish. The low heat con-
ductivity of plywood is also desirable.
I installed a small door in the side of
the tube near the mirror so that I can
place a dust cover over the mirror
when it is not in use.”

SILVERING is not extinct and quite a
few independent-minded users of
reflecting telescopes still silver their
mirrors. The old types of lacquers for
protecting them did not meet with wide

i acceptance but now, in The Journal of

SCIENTIFIC AMERICAN -

the British Astronomical Association
(Vol. 54, No. 7) F. J. Hargreaves de-
scribes experiments with a lacquering
solution of Perspex, a synthetic resin
plastic. This was found to be soluble
in butyl acetate and excellent results
were obtained with a 0.5 percent solu-
tion. The Perspex was added little by
little, in finely divided form (fine fil-
ings), and stirred often to prevent ag-
glomeration. It swells up till it occupies
the whole volume of the solvent, sev-
eral days being required for the solu-
tion. Attempts with amyl acetate as a
solvent gave too gelatinous a solution.

The mirror was set on a phonograph
turntable, flooded with the solution and
kept turning until dry, the ridge of
fluid at the edge being kept blotted up
with a dab of blotter during rotation.

Perspex is British and, so far as is
known, is not easily available in this
country, but the methyl methacrylate
resin Lucite is suggested as an equiva-
lent.

Hargreaves states that the coating he
obtained with Perspex had no adverse
affect on mirror performance after
some months. On the other hand, your
scribe learns that one large American
laboratory, attempting to find a lacquer
for protecting silver mirrors, ran into
such difficulties with black spots on the
silver coating caused by the reaction
of sulfur or sulfur compounds in the
film-forming material used, or else in
the solvent, that the investigation was
abandoned. Unless there is some other
answer, this seems to leave F. J. Har-
greaves of England smarter than the
Yankee laboratory in question, and
some reader therefore may wish to ap-
point himself a committee of one to dig
farther into the matter and report find-
ings. There must be some lack of
equivalence somewhere.

ADVERSITY has sharpened the wits of
two amateurs, one a youth of 17
with a non-functional arm (polio) who
made a mirror with one arm, the other
who has pushed his mirror disk bac
and forth interminably by means of his
shoulder muscles working against
boards tied to his non-functional arms
(polio) as stiffeners and pushers.

Several advanced amateurs recently
presented the first with an RFT made
jointly but still he goes ahead, one-
armed making a 4” mirror because he
wants to have a variety of telescopes
the same as others and because he
wants to succeed. Mountings are more
of a problem.

One hesitates between the probably
rational advice of a TN friend who has
had experience with the handicapped
and says it is not altogether bad for
them to work out their own salvation,
and the belief that dark and dusty
corners the nation over must hide
telescopes more or less set aside be-
cause they have been superseded by
the latest loves.

INQUIRY RECEIVED—“Do you know of
anyone who might care to discuss by
mail the construction of a driving clock
such as is described in ‘A.T.M.A." by
Dr. Young (19” reflector, page 376).”—
B. L. Souther, 24 Harrison Ave., New
Canaan, Conn.
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PLUS-READERSHIP
« + » Where it COUNTS

All magazines have a readership that totals more than its ABC
figures. But this plus-readership is of value to advertisers only
if it is in the right brackets.

Scientific American, too, has its share of plus-readers. They are the men who COUNT in
Industry. They are the men who, as a team, are responsible for production — from the front
office to the drafting boards, to executives, supervisors, and foremen in the plants.

These men, as a team, also read and USE Scientific American.

Here is the line-up of ONE copy of Scientific American in:

A Roller Bearing An Electrical Parts
Manufacturing Company Manufacturing Company
President Vice Pres. in Charge of Production
Chairman of the Board Laboratory Director
Vice Pres. in Charge of Engineering Development Engineers
Mgr. Employee Relations (four)
Asst. Chief Eng. Ind. Div. Electrical Engineer
Asst. Chief Eng. Auto. Div. Production Supervisor
Chief Eng. R. R. Div. (two)
Asst. Gen. Mgr. R. R. Div. Service Manager

And then the copies are cataloged and placed in the library files for future reference.

ADVERTISING MANAGERS are invited to inves-
tigate the plus-readership of Scientific American in their
own organizations.” It will show convincingly the ad-
vantages of advertising in the ONE GENERAL INDUS-
TRIAL magazine that offers a unique editorial service
to its readers.

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

ADVERTISING REPRESENTATIVES
Harley L. Ward, Inc. — 360 North Michigan Ave., Chicago 1, lil.
Joseph W. Conrow — 1672 Walworth Ave., Pasadena 6, Cal.




Now, telegrams "leapfrog”’storms
through RCA Radio Relay

With the radio relay system, developed by
RCA, Western Union will be able to send
telegraph messages between principal
cities without poles and wires.

“Wires down due to storm” will no
longer disrupt communications. For this
new system can transmit telegrams and
radiophotos by invisible electric micro-
waves. These beams span distances up to
fifty miles between towers and are com-
pletely unaffected by even the angriest
storms.

When large numbers of communica-
tions circuits are required, these auto-
matic radio relay systems are more effi-
cient than the pole and wire system . . . are
less costly to build and maintain, They’ll
be particularly useful, too, in areas such as

Victrola, T. M. Reg. U. S. Pat. Off.

China and South America where distances
are great and long-line services have not
been developed.

This revolutionary stride in communi-
cations was made possible by research in
RCA Laboratories —the same “make it bet-
ter” research that goes into all RCA
products.

And when vou buy an RCA Victor ra-
dio or television set or a Victrola* radio-
phonograph, vou enjoy a unique pride of
ownership. For you know, if it’s an RCA
it is one of the finest instruments of its
kind that science has achieved.

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

Research in microwaves and electron
tubes at RCA Laboratories led to the
development by the RCA Victor Di-
vision of this automatic radio relay
system. Here is a close-up view of
a microwave reflector. This system
holds great promise of linking tele-
vision stations into networks, as well
as relaying other forms of electric
communications.

RADIO CORPORATION of AMERICA





