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DEMONSTRATING EFFE 

The slamming of a door, particularly 
a truck door, puts a terrific strain on 
the materials which must stand the 
impact of this sharp contact. The con­
tact wedges and take-up units illus­
trated are especially designed for this 
purpose and serve as an excellent 
example of the effectiveness of a 
metal-plastic composite. 

Why Plastics? 
Both the sliding wedges and the con­
tact members were originally made 
from either die-cast metal or graphite­
impregnated bronze. There are, 
however, a number of very definite 
advantages gained by molding the 
pieces of plastic. For one thing, the 
danger of corrosion is completely 
eliminated. Furthermor e , wear is 
r educed considerably, for neither the 
metal nor the plastic tends to wear the 
other. Then there is the added feature 
that no finishing operations are neces­
sary with the plastic pieces other than 
the removal of a slight flash or fin. 

Why Phenolic Plastics? 
Because of the wide range of desirable 
properties which are inherent charac­
teristics of all phenolic plastics, one 
from this group was selected to do the 
job required of these take-up units. 
Impact strength, for example, was a 
prime requisite because both the slid­
ing wedges and the contact members 
are subjected to terrific strain when 
the door is slammed. Then there is the 
lubrication problem. This is automatic­
ally taken care of by the inclusion of 
graphite as a filler material in the 
phenolic used . This provides self­
lubrication. Noise is also reduced, for 
one of the unusual properties of phen­
olic plastics is non-reverberation. 

Why Durez Phenolic Plastics? 
As specialists in the development and 
production of phenolic plastics for the 
past quarter century, Durez laboratory 
technicians have gained the rich back­
ground necessary for maintaining the 

leadership of the more than 300 multi­
propertied Durez phenolic molding 
compounds available today. Manufac­
turers in every field of industry are 
making it their practice to look to 
Durez phenolics for the plastics that 
fit their jobs. 

Valuable Assistance Available 
Our technicians can give you a number 
of examples of effective metal-plastic 
composites ... examples which deci­
sively prove that these two basic 
materials can be combined to make a 
better product ... combined. to do a 
job more efficiently than could either 
of the materials used alone. 
The competent advice of experienced 
Durez service engineers and a wealth 
of proved product development data 
are available at all times to you and 
your custom molder. Durez Plastics &' 
Chemicals, Inc., 12 Walck Road, North 
Tonawanda, N. Y. Export Agents: Omni 
Products Corporation, 40 East 34th Street. 
'New York 16, 'N. Y 
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50 Years Ago in 

(Condensed from Issues of February, 1896) 

X-RAYS -"The discovery.of X ray photography by Roentgen 
will immortalize the physicist who so fully developed it 
before giving it to the public. . . It is with no small grati� 
fication that we are able t.o put before our readers the 

exact details of the experiment, as carried out by Pr9f. 
A. W. Wright, of Yale University. He was am.ong the first 
of the American experimenters� .. The arrangement .of the 
apparatus is clearly shown in the engraving ... On a clamp 
support is carried the Crookes tube ... The excitation was 
furnished by an induction c.oil. . . On the table, a few inches 
bel.ow the tube, the sensitized plate contained in an ordi­
nary plate holder was placed, and on its slide .of ebonite 
were placed the .objects to be photographed." 

LAMP -"A unique bicycle lamp recently illustrated in the 
Electrical World has a small magneto-electric machine, op­
erated by a friction wheel, to furnish current for a minia­
ture incandescent lamp. . . The slightest r.otation of the 
bicycle wheel causes the lamp to gl.ow. Indeed, it would 
be difficult t.o ride the wheel slowly enough to maintain 
equilibrium and not have light." 

RUST -PROOF I N G  - "By forming on the surface .of iron and 
steel a double carbide of hydrogen and iron, which is ex­
tremely hard and adhesive, protection of the metal from 
rusting is said to be insured." 

SAN D  BLAST - "Ornamental and fancy castings can be thor­
.oughly and cheaply treated by means of sand blown by 
compressed air, producing an article which would other­
wise require considerable labor to finish. . . Steel is very 
hard to clean in the usual manner, but yields readily t.o 
the sand blast. The .outside appearance of the sand box 
is like that .of a vertical boiler. It is fitted with feed valves 
and sand chambers, so arranged tlJ.at an air pressure .of 
about 10 pounds per square inch forces the sand through 
a rubber hose." 

GLASS - "What is claimed to be the largest single pane 
of glass in the country was received at Hartf.ord, Conn., 
from Belgium recently. It is 12% feet high, 15% feet wide, 
¥2 inch thick, and weighs 1,800 pounds." 

l1ROLLEYS - "The Metropolitan Traction Company, .of this 
city, having .organized and put in operation their highly 
developed cable traction system, has now gone a step 
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farther and installed an underground trolley system on 
part .of its line, with the d.ouble view .of working the portion 
.of the r.oad now equipped therewith by electricity and .of 
extending it in the near future to other portions .of their 
line." 

LIGHTING - "Light may yet be produced in a way less ex­
travagant than that of the incandescent lamp, where the re­
sults of an entire horse power of energy are represented 
by f.our or five feet .of incandescent carbon filament. These 
h.opes are based on· induction, f.or it is in the utilization of 
alternating or br.oken currents that the future seems t.o lie." 

MEASU REMENTS - "Refinements of measurements have gone 
to almost incredible limits. On lenses, curvatures of 1-150,000 
inch can be measured. In spectroscopic analysis .of. mere 
traces .of different elements, fractional wave lengths are 
read to 1-2,500 millionth of an inch. Professor Dewar in his 
researches on liquid air attained a vacuum .of 1-2,500 mil­
lionth of an atm.osphere." 

I NVENTORS - "The Connecticut Yankee still preserves his 
pre-eminence as an inventor. For the last few "years m.ore 
patents in proportion to population have been issued to 
C.onnecticut than to any other State." 

PALACE CARS -"The recent growth and development of 
Brooklyn is largely due to the extension .of the surface 
railway companies' system, wh.ose lines now extend for 
miles into the country. Last summer the Brooklyn Heights 
Railroad Company placed several excursion cars in service. 
These cars were profusely decorated and were furnished 
with incandescent lamps of all colors. They could be char­
tered for trips of all kinds, and it was not an unusual sight 
t.o see a processi.on of five of these cars, the first having a 
band, passing through some of the principal streets." 

FROM T H E  ADS - The P.ocket Kodak; The Ingers.oll Dollar
· 

Cyclometer; Rand R.ock Drills; Stereopticons; The American 
Bell Telephone C.ompany; Jessop's Steel; Carb.orundum; 
"Wolverine " Gas and Gasoline Engines; Mogey Telescopes. 

100 Years Ago in 

(Condensed from Issues of February, 1846) 

PANAMA CANAL- "The report of engineers sent by the 
French g.overnment t.o examine the Isthmus of Panama, with 
the view of ascertaining the p.ossibility of cutting a canal 
through it has been published. It declares most decidedly for 
the practicability of the scheme." 

F I RE EXTI NGU I SHI NG - "An apparatus for the instantaneous 
extinguishment of fires pr.ojects upon the fire a peculiar 
gaseous vapor, which has a greater affinity for the oxygen 
of the atmosphere than the burning combustibles, and con­
sequently extinguishes the fire by depriving it of oxygen." 

WATER RESISTANCE - "When a body is made to move in, .or 
pass· through still water, the resistance of the water against 
this motion, depends on the p.osition, as well as the extent .of 
the surface which encounters the fluid." 

MECHAN ICS -"Show us the man who would consider it a 
disgrace to associate with honest, well inf.ormed mechanics, 
and we will show y.ou a w.orthless ignorant creature, useless 
to himself and the world, and a disgrace to society." 

F ROM THE ADS - Portraits in Daguerre.otype; The Business 
Man's Guide and Legal Companion; Locke's Portable Shower 
Bath; Lap-Welded B.oiler Flues; Ever-P.ointed Gold Pens; 
Scythe Stones; Wire Window Shades. 
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Each af these 20 lines shows how that 

individual's hearing varies with frequency . 

0.0 1 L-______________ L-______________ L-______________ L-____________ �L_ ____________ � ______________ �. 
o 1000 2000 3000 4000 5000 6000 

FREQUENCY 

To lIIeasure is to know 
Twenty-five years ago, one standard of 
sound power was the ticking of a watch, 
another was the clicking of two coins; 
and the measure was how far away the 
tick or the click could be heard. That 
test was made in measuring people's 
hearing, a field of interest to the Bell 
System scientists because the ear is the 
end-point of every talking circuit. 

Accustomed to exact measurements, 
Bell scientists proceeded to develop a 
method of measuring hearing-sensi­
tivity in terms which could be precisely 

defined and reproduced. After plotting 
hundreds of runs like those above, they 
decided on a particular sound intensity, 
representing an average "threshold of 
hearing," as a starting point. 

The sounds delivered by a telephone 
line had previously been evaluated by 
listeners who compared their loudness 
with that of a standard source. There 
were wide variations in ears, as the 
chart shows, so the engineers replaced 
them by electrical instruments. When 
later their associates developed the 

Western Electric radio and public 
address systems, the necessary measur­
ing circui ts were promptly forthcoming. 
Addition of a standard microphone 
made a noise meter, wicl.e1 used in 
quieting . airplanes and automobiles. 

"Through measurement to knowl­
edge," said a famous Netherlands 
scientist. The principle finds wide ap­
plication in Bell Laboratories, whether 
the quest be for a way to measure 
sound, a new kind of insulation, or 
more economical telephone service. 

Hearing WaS first measured reliably 
by engineers in the Bell Telephone 

Laboratories 

For good reception, program loud­
ness must stay within certain limits. 
Volume·�eters help to hold it there 

From the throat of this mighty air­
raid siren comes the loudest sus­

tained sound ever produced 

Visible Speech, result of telephone 
research, turns sound into IIpictures" 

that the deaf can read 

BELL TELEPHONE LABORATORI:ES @ 
Exploring and inventing, devising and perfecting lor continued improvements and economies in telephone service 
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Previews of the Industrial Horizon 
A DAY'S PAY FO R ... 

A SCREWY individual, speaking from the juvenile stand­
point, is one who does not conform, in one way or another, 
with the rest of the crowd. So, from the same standpoint;' 
James F .. Lincoln, o� Cleveland, Ohio, is probably one of the 
screwiest of individuals in industry today. And all Mr. Lin­
coln is doing is operating a business on the basis of paying 
his employees what they are worth. 

Such an industrial plan of operation must be too simple. 
It goes against all the ideas of the efficiency experts, the 
union demagogues, the big-domed statisticians, and the 
brain-trust (but not trusting) Government analysts who 
would regulate everything for the greatest good to the 
clamorous few. 

But Mr. Lincoln's industrial philosophy' works. For some 
20 years his employees in the electrical welding equipment 
business have had these advantages over other workers: 
No worker has been laid off because of lack of work; no 
reduction has be.en made in individual wage rates; every 
employee has received a steady income; there has been no 
labor trouble that has re�ulted in the loss of a single hour 
of time; wages have increased steadily; more jobs have been 
created. And while all this has been going on, the price of 
Lincoln's products has decreased more than 50 percent. 

It must be all wrong. Lincoln is operating on the basis of 
free enterprise. He is doing things the way our forefathers 
wanted them to be done. He is doing things the American 
way and getting them done. But he is doing them the simple 

. way-the way in which labor unions say they shouldn't be 
done. He is paying each worker what he is worth. And the 
result is that his workers produce more for less money. 
Simple, isn't it? Of course it is�it's too simple. What will 
work for a single company could work for the entire coun­
try. What could work for' the entire country would work 
for the whole world. But Lincoln's plan is too elementary. 
It leaves out of the picture the run-everything boys, the big 
brains, the economic experts. Seemingly, all too few.people 
want to work for what they are worth. That's too little pay! 
And in those last three sentences lies the crux of labor 
troubles and the problems that face industry today. The 
sooner we return to the fundamentals, the basics of the 
American way, the sooner labor unions and the run-every­
thing boys will have to take a back seat and the sooner indus­
try.will be able to solve its- own problems. 

SHARE· THE·PATENTS 

T HE SHARE-EVERYTHING groups are at it again. Now it is 
agitation to share-the-patents. Self-appointed saviors of the 
small business man would force licensing of patents in order, 
they say, to avoid monopolies. Here is another of those 
dangers to American business which seems credible on the 
surface but carries a real threat when studied carefully. 
The 17-year exclusive rights to an invention, granted by our 
patent laws, is one of the greatest incentives to competitive 
industry; destroy that exclusive right and you destroy com­
petition. Industry-big and small-is built on patents, not on 
monopoly. To force a licensing system on patent holders is 
to force a sharing of property by those whose diligence pro- ' 
duced it, with those who were too lazy or lacking in initiative 
to produce for themselves. 

PATENT SUPPRESSION 

ONE QE' the boogies that is raised by the share-the-patents 
.group is that of patent suppression. Monopoly is fostered, 
they say, by the suppression of patents that would create 
competition or would vitiate existing production plans. 
Therefore, they cry, compel patent licensing an.d eliminate 
patent suppression. This is a point that has often been 
brought up; the belief iIi patent suppression is far too wide 
spread. Thus far, to our knowledge, no positive proof of wil-
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8'1 A. P. Peck 
ful patent suppression has ever been brought forth. Loose 
talk, based on loose thinking, can do a lot of harm when 
applied to the subject of patent suppression. It is the kind of 

,talk that should be answered by "Put up or shut up!" 

TELEVISION PROGRESS 

LEAD ITEM on this page in our January number concerned 
new advances in- television equipment. Since then, RCA has 
demonstrated still more brilliant receiving images that can 
be viewed in a fully-lighted room. Basic to the new images 
is an aluminum-backed cathode-ray tube screen which de­
creases internal reflection - and increases picture contrast. 
RCA also demonstrated full-color television, at the same 
time stating that the mechanical methods used lacked per­
fection and that color television by a satisfactory electronic 
means was still five years in the future. Television reception 
for the general public is an immediate possibility (RCA will 
be in production'with receivers within the next six months), 
but their engineers admit that obsolescence of receiving 
equipment is a big problem. 

Just as radio in the early 20's heralded a new and mighty 
industry, so does television today. But many a bleached 
skeleton is going to line the path of progress. Brains, dollars, 
and faith must back the development. And the public must 
want the benefits of television-and be willing to pay for 
them-if the industry is to prosper. 

ADH ESIVES ON A G RAND SCALE 

. T HOSE who still look askance upon synthetic resins as a 
reliable bonding agent for wood will find many of their 
questions answered by work going forward on the 200-ton 
flying boat nearly completed by the Hughes Aircraft Com­
pany. Here, a group of adhesives-liquid and film-are being 
used to make the millions of glued joints required in the 
mammoth aircraft. Tests extending over a three-year period 
have proved the efficacy of the bonding materials. And the' 
lessons learned will flow readily into other industries, from 
the production of boats and furniture to pre-fabricated houses 
and junior's toys. 

FOR FUTU RE REFERENCE 

RAISINS reported to have better flavor are now being pro­
duced in a matter of seven minutes by drying with infra-red, 
as compared with some 17 hours by hot-air methods . . .  
Air freight is growing by leaps and bounds (or should we 
say hops?); food products, flowers, electric irons, radio sets, 
machine parts, and other dissimilar cargoes are flying to 
destinations, helped by new low tariffs and simplification, of 
bills of lading. . .Five million dollars of government money 
(peanuts by some cr-iteria) is going into a gamble that 
alumina can be produced cheaply from Oregon clay; ulti­
mate gain in view is complete independence of the United 
Stat�s in aluminum production, if an' international emer­
gency in the futUre should cut off ocean-borne supplies of 
bauxite ... The whole aluminum picture today is a peculiar 
one; production capacity is greater than national needs, yet 
scrap aluminum is scarce. . . The scrap gap can be filled 
-more than filled-by obsolete and disabled war planes, if 
the problem of getting them to smelters can be solved; sec­
ondary aluminum, made from scrap, must sell for two-thirds 
the price of primary aluminum if its uses are to be fully 
exploited ... New uses for cotton fibers and by-products are 
being eagerly sought by the Department of Agriculture. 
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Nickel alloy tubing, formerly made by piercing and cold drawing, leaves the ex­
trusion die. Temperatures 0$ high g� ?200 degrees, Fah renheit, may be used 

METALS IN INDUSTRY 

Extrusions Push Ahead 

EXTRUDING of metals has been de­
scribed in non-technical terms 

as a process of "squeezing" hot metal 
through an orifice so that it emerges 
thinner and much longer than it 
was originally. This essentially ac­
curate description strongly s·uggests 
that the process is limited to the 
soft (or "squeezable") metals like 
lead and tin and that stronger and 
harder materials had best be fabri­
cated by some other methods. 

Actually this situation was gen­
-erally true until the past few years. 
The metals commonly extruded 
were lead, tin, brass, and bronze-­
and more recently aluminum and 
magnesium. Strong copper alloys, 
nickel alloys, stainless steels, and 
-even zinc were not commercially 
available as extrusions. But the war 
y�ars witnessed the development of 
larger extrusion presses and of spe­
cial press and die designs that have 

Product Designers and Manufacturers Will Find New Raw Materials in 
the Extrusions that Are Now Available. Recent Advances in Extrusion 
Techniques have Opened this Materials-Forming Method to Many of the 
Stronger and Tougher Metals that Formerly Could Not be Extruded 

By· FRED P. PETERS 
Editor-in-Chief, Material. &, Method. 

placed these stronger, tougher met­
als on the market in extruded forms. 
An entirely new series of raw ma­
terials has thus been presented to 
the product manufacturer. 

Strictly speaking, the term "ex­
trusions" covers several classes of 
products-very long pieces of round, 
tubular, or special-snaped cross sec­
tions (regular extrusions), as well 
as relatively short cup-shaped 
cylinders c'osed at one end and 
open at thE' other (impact extru-

sions). Although light metal impact 
extrusions are extremely interesting 
because of their increasing impor­
tance as competitors for stamped and 
drawn parts, they are a separate 
story by themselves and will not 
be further discussed here; primary 
concern now will be with the "long­
drawn-out" extrusions and their re­
cent progress as it affects industry in 
general. 

A good picture of the state of de­
velopment of soft metal extrusion 
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· is found in the manufacture of lead 
pipe for chemical (sulfuric acid) 
processing equipment. Traditional 
lead-pipe production commonly re­
sulted in eccentricity or variations 
in wall thickness, inclusions, lami­
nations, and internal longitudinal 
welds, all of which red:uced the re­
sistance of the pipe to its corrosive 
environment. Modern presses, how­
ever, eliminate most of these draw­
backs just by being much larger 
and by the provision of guided 
columns and other aids to geometric 
accuracy. 

NO LAMINATIONS - Thus, one 
large Robertson lead extrusion press 
at an American Smelting and Re­
fining Company plant has a 1500-ton 
capacity and can make, for example, 
a continuous 22-foot-long piece of 
12-inch-diameter, 3/4-inch-wall lead 
pipe weighing 3250 pounds without 
laminations or welds anywhere along 
its length. The' lead press operates 
vertically, the molten lead being 
poured around a, steel core placed 
vertically in the center of the press 
cylinder. After the lead is solicj.ified 
the ram and cylinder are forced up­
wards through a die fixed to the 
upper part of the press. With the 
older, smaller presses, such long 
lengths could be produced only by 
introductng several charges of 
molten lead, with consequent "lami­
nations" along the length wherever 
the lead charges met. 

Modern extruded lead is consid­
ered superior by the chemical in­
dustry because its freedom from 

:laminations and welds does away 

This vertical press extrudes zinc 
shapes from bi l lets in foreground 

Extruded shapes in  
zinc alloy. 

Long extrusions 
are sliced 

to make intricate 
small parts 

with points of local chemical at­
tack and areas of mechanical weak­
ness that shorten the service life 
of lead extruded in smaller, less ac­
curate presses. 

Lead extrusions are common; but 
in the case. of aluminum bronze, ex­
trusions are not common and their 
production was a notable achieve­
ment which made available all the 
strength, hardness, and corrosion 
resistant advantages of this copper 
alloy in a new form. 

At an Ampco Metal plant, alumi� 
uum bronze is extruded on a 
Schloemann horizontal hydraulic 
2275-ton press. . Rods, tubes, and 
shapes are produced in diameters 
up to about five inches and lengths 
up to 14 feet. The best type of alu­
minum bronze for extrusion ap­
pears to be the high-iron high-alu­
minum type containing 2% to 5 
percent iron,' 8% to 15 percent alu­
minum, and tbe remainder copper. 

The press for producing aluminum 
bronze extrusions consists essen­
tially of a ram, a hot-billet container 
with an opening at each end, a die 
and holder with a taper fit so as to 
be self-alining when seated into 
one end of the container, a gate 
lock which holds the die and die­
holder firmly against the pressure 
developed in extrusion, a ram for 
exerting the pressure against the 
rear face of the billet, and a shear 
for severing the butt or unextruded 
portion' of the billet at the face of 
the die. The latter, with its holder, 
is retractable from the container. 

ALUMINUM BRONZE-Tube ex­
trusion of aluminum bronzes em­
ploys slightly different attachments, 
particularly a piercing attachment 
consisting of a mandrel and holder 
actuated horizontally and centrally 
through a hollow ram. In tube ex­
trusion the billet is placed in the 
container against the face of the 
die. The ram remains stationary, 
sealing the rear of the container, 
while the mandrel pierces the cen­
ter of the hot billet; a cylindrical 
slug of metal is ejected through the 
die and then continues to advance 

along with the ram, the pressure 
of the latter causing extrusion while 
the mandrel and die form the inside 
and outside surfaces of the tube, 
respectively. 

The most important requirement 
in making aluminum bronze extru­
sions, especially tubing, is to main­
tain press alinement as nearly per­
fect as possible. Worn containers, 
wear plates, guide keys, rim slippers, 
pressure rings, or column nuts must 
be corrected or replaced systemati­
cally to avoid high scrap losses. Die 
wear and maintenance is also a 
problem; dies are made of 10 percent 
tungsten tool steels, which satis­
factorily resist the wear at the high 
temperatures to which extrusion 
dies are subjected. 

Extruded aluminum bronzes are 
used for aircraft engine parts, land­
ing gear components, and controlla­
ble or variable pitch propeller parts; 
their applications are certain to ex­
tend to other indu:iltrial products 
such as machinery parts, bushings, 
sleeves, bearing elements, forging­
rod for the manufacture of bronze 
forgings, bar stock for making screw 
machine products, and so on. The 
advantages of extruded aluminum 
-bronze over production by other 
methods are· the finer structure and 
greater strength as compared to 
aluminum bronze sand castings, and 
a frequent saving in material, tool 
cost, and finishing expense as com­
pared with forgings and die castings. 
The surface finish of extruded alu­
minum bronze is similar to that of a 
rough-machined material. 

ZINC EXTRUSIONS - For many 
years the possibilities of extruded 
zinc and zinc alloys have been ap­
preciated, but the difficulties in 
making the product prevented its 
commercial development. During 
1945, however, the first commercial 
extrusion of zinc alloys and of high­
purity zinc metal was achieved by 
the White Metal Rolling and Stamp­
ing . Corporation, and a new indus­
trial raw material was made avail­
able. 

Zinc extrusion is done on conven-
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Use of formed mi l l  stock ( above ) in manufacture of irregular shaped a rticles 
( be low ) often el iminates complicated machining operations and wasted material 

tional vertical presses such as are 
used for magnesium and aluminum. 
Round rods 3/16 to 2 inches in di­
ameter, as well as flats, squares, 
hexagons, and irregular shapes have 
been extruded. Tubing can be manu­
factured in diameters up to 1 % 
inches with walls at least Vs inch 
thick. Zinc extrusions may be as 
long as 14 feet. 

In the vertical extrusion press 
used at White, the die is in the lower 
end of a tubular ram. A cast, hot 
billet, 5 inches in diameter and about 
18 inches long, and weighing &5 
pounds, is placed in the cylinder. 
The latter, on the lower platen of the 
press, is elevated and. applies the 
heavy pressure needed for extru­
sion, which varies according to the 
shape of the section being produced. 

The zinc extrusions have some­
what higher tensile strength and 
impact strength than zinc alloy die 
castings and are therefore expected 
to find use in mechanical applica­
tions such as rods or tubes for screw 
machine production. Zinc is a high­
ly machinable material and the 
availability of long lengths of strong 
zinc alloys held to close tolerances 
and with the good surface finish 
that is characteristic of extrusions 
is expected to be welcomed by 
manufacturers of machined products 
generally. 

Actual applications of zinc extru­
sions are still limited because of 
their very recent availability. The 
Navy has used large amounts for 
"wasting pencils" in heat exchangers 
which are used to inhibit ,the cor­
rosion of steel surfaces in sea-wa­
ter through the preferential electro­
lytic corrosion of the zinc in contact 
with (he steel. A similar application 
is the cathodic protection of steel 
pipe buried in the earth through the 
use of extruded zinc. 

The white color of zinc alloys may 
make them useful for screw machine 
products where brass may be con­
sidered more expensive or where 
aluminum may be thought too diffi­
eult to solder or plate. Welding rod 

. and wire for metallizing are other 

suggested applications. Furniture 
moldings and the like can be ex­
truded and may compete with 
equivalent rolled sections on a cost 
basis. Door saddles and shapes de­
signed for molding in terrazzo floors 
are possibilities. 

Very large presses for the extru­
sion of aluminum and magnesium 
have been built in recent years and 
are in current use. These metals lend 
themselves exceptionally well to 
extrusion because of their hot 
workability. Aluminum and magne­
sium extruded products find a ready 
and wide market because of their 
lightness and rigidity and because 
both materials are so easily ma­
chined. The aircraft industry, of 
course, has been the heaviest user 
but peace-time applications are ex­
pected to include structural com­
ponents of railway, truck, bus and 
trailer equipment, textile machinery, 
architectural and building sections, 
moldings, and so on, and as raw 
material for mechanical parts to be 
produced on automatic screw ma­
chines. 

TAPERED SHAPES - "Stepped ex­
trusions" in aluminum are a recent 
development of especial interest to 
designers and production men. A 
stepped extrusion increases in cross­
section in steps from one end to the 
other. The chief advantage is in 
the production of long tapered 
shapes whose cross-section changes 
gradually from one end to the other. 
Although considerable machining is 
required to reduce the steps to a 
smooth taper (for example for air­
craft "spar gaps" or wing beams) 
the machining is still much less than 
if the part were to be initially pro­
duced by conventional extruding or 
rolling. 

In addition to the aircraft field, 
applications will develop wherever 
a long tapered light metal part­
for example, masts for small boats, 
flag poles, metal furniture parts, and 
similar items-are required. A gen­
eral-purpose extrusion alloy, 63S, is 
now widely used because of its high 
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strength, corrosion resistance, bril­
liant color, and freedom from cloudi­
ness after anodizing. 

Not quite so large as the largest 
aluminum press (5500-ton) but still 
respectable in size is a 4000-ton 
Hydro-Press, Inc., unit used for ex­
truding high melting-point metals 
such as nickel, Monel, Inconel, gild­
ipg metal, and copper tubing. Previ­
ously, tubing made of these materials 
was produced in this country by 
piercing and cold drawing, but some 
of the alloys-for example, "K" 
Monel-cannot be pierced. Using 
the 4000-ton extrusion press, tubes 
of nearly nine inches outside di­
ameter and eight inches inside 
diameter can be produced in any of 
these materials. 

. 

The press is a horizontal hydraulic 
unit. One of its chief features is a 
preliminary cupping operation on 
the hot billet, causing the metal to 
extrude back over the mandrel 
without loss of the metal slug that 
would otherwise go through the 
large die (as with aluminum bronze 
extrusions, described above). After 
cupping, the billet is lifted out and 
the die placed against the container, 
permitting piercing and extrusion. 
Temperatures as high as 2200 de­
grees, Fahrenheit, are used when 
working some materials on this 
press. 

NEW USES-The outstanding appli­
cation of the extrusions made in this 
press has been revolving shell bands 
made of gilding metal for the Navy, 
for which the tubular extrusions 
were simply sliced into shell band 
sizes. Beyond this, the nickel alloy 
extrusions are expected to find many 
applications in heat exchanger, 
process industry, and sea-going 
equipment where their resistance to 
corrosion and high temperatures <lIld 
their excellent mechanical properties 
can be used to the betterment of the 
final product. 

During the last four or five years 
the extrusion process has moved 
ahead by leaps and bounds. Because 
of it tubing is now available in ma­
terials that could not be produced as 
seamless tubing a few years ago 
(for example, "K" Monel) . The ad­
vantages of extrusions-strength, 
close tolerances, good surface finish, 
and availability in a variety of 
cross-sectional shapes-have now 
heen extended to materials such as 
Inconel, aluminum bronzes, and zinc 
alloys that were formerly commer­
cially available only in other forms. 
Today's product designer and parts 
manufacturer is finding in extrusions 
a new type of raw material that can 
be adapted advantageously to the 
requirements of many and varied 
peace-time products. 
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P L A S T I C S  

P l a s t i cs  I n  Ra d i o 
A Large Percentage of the Radio Receivers to be Made Dur ing the 

Com ing Yea r wil l  Use a Variety of Plastics in  a Variety of Ways. 

Mold in,gs, Extrusions, Castings, and Wire I nsu lations All Find Places 

in an I ndustry that  Faces a Greatly Expanding Future 

'T WENTY-,FIVE million radio re-
ceivers to be produced in the 

first full post-war year! Such are 
the expectations of the radio indus­
try. This estimate is based upon a 
belief that the ' market for small 
radio sets is a long way from satu­
ration because many pre-war sets 
are either worn out or obsolete, and 
because Americans generally use 
more than one radio set per family. 
At present, 30,500,000 homes in the 
United States-83.5 percent of all 
homes-have about 46,300,000 radio 
sets of which 7,100,000 were not in 
working order in April 1944, accord­
ing to WPB surveys. 

To a considerable extent, much of 
the growth of the radio industry 
has been due to the development of 
better plastics and to the better use 
of available plastics. This fact is 
backed up by the accompanying 
chart which shows a steady increase 

, from 1937 through 1941 in the num­
ber of plastics cabinets produced. 

The figures are from 'the produc­
tion records of the radio industry; 
the estimates are those of radio 
manufacturers based on their own 
records. And these men further esti­
mate that between 70 to 80 percent 
of the table and personal radio 
models sold in 1946 will have plastics 
cabinets. 

There are a number of reasons for 
the widened use of plastics in radios. 
Most important of all, perhaps, is the 

Total radio sets ( in.-
eluding phonographs, 
automobile sets, and 

Year table models) 

1 937 8,083,000 
1938 7, 1 4 1 ,000 
1 939 1 0,759,000 
1 940 1 1 ,859,000 
1 941 , 1 3,642,000 
1942 4,307,000 

By CHARLES A. BRESKIN 
Editor. Modern Plastics 

general improvement in cabinet de­
sign which has resulted from ' the 
closer co-operation ,of radio makers 
and plastics molders in developing 
good looking housings with the 
proper structural qualities. The de­
velopment of a loud speaker using 
Alnico No. 5 m�gnets has also 
contributed to the increased use of 
plastics materials. This unit, which 
is much smaller, lighter, and more 
efficient for use in small cabinets 
than the older speakers, is relative­
ly unaffected by the housing in 
which -it is placed. 

. 

The radios that are even now 
hitting the market ' incorporate a 
number of other improvements, 
many of which are made of plastics 
material. Take, for example, View­
tone's five-tube model housed in a 
molded urea-formaldehyde case. It 
makes use of an engraved vinyl dial 
placed near the top of the cabinet 
where it can be seen from any po-

RCA : Printed plastics strip dial 

Tobie Plastics 
models Cabinets 

3,580,000 904,000 
3,474,000 1 ,420,000 
5,400,000 3,200,000 ( estJ 
5,51 6,000 3,600,000 ( estJ 
5,988,000 4,000,000 ( est. ) 

Viewtone : Molded case 

sition. Some manufacturers-RCA 
among others-use printed rather 
than engraved extruded vinyl strips 
for their dials. Of course, more and 
more of 'the electrical wiring is vinyl 
coated, but this also holds true for 
other industries besides radio. 

Any number of companies are 
beginning to use two differently col- . 
ored plastics materials in their 
cabinets. Usually, the case is of one 
color and the speaker grille or 
louvres of another, the two pieces 
being produced separately and at­
tached together in assembly. One of 
Emerson's table models features a 
cast phenolic housing with a com­
pression-molded grille of methyl 
methacrylate. Then there is Garod's 
cast phenolic case with contrasting 
louvres, and Stewart-Warner's two-

Tabulation showing increased use of plastics cabinets for radio receivers 
An Emerson receiver with cast hous­
ing and compression - molded grille 
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Stewart-Worner's two- toned model 

toned model in which both the hous­
ing and grille are cast from phenolic. 

Color contrast is also being 
achieved in some plastics radio 
cabinets through the simple ex­
pedient of spraying one color over 
masks on housings of another color, 
molded in a single piece. This pro­
cedure is less expensive, of course, 
than the method described in the 
preceding paragraph. 

Perhaps the newest and most un­
usual plastics application in table 
model radio sets is a molded back­
plate. Emerson Radio and Phono­
graph Corporation have developed 
this plate which it plans to use in 
all its small radios in place of the 
older fiber boards. Some of these 
back covers are compression molded 
of phenolic or urea while others are 
inj ection molded of polystyrene. 

PLASTICS HAN D L I N G  
Assists i n  Reconditioning 
of Service Men 

T HE value of plastics in the recon­
ditioning work the Army is carry­
ing on in hospitals throughout the 
country may be j udged by the fact 
that a course for plastics technicians 
is now being taught to Medical 
Corps personnel at the Ordnance 
School at the Aberdeen Proving 
Ground. Here enlisted men and 
women from all kill.ds of Army hos­
pitals are being trained to handle 
the material so that they, in turn, 
can instruct wounded veterans in 
this medium. 

The Army's use of plastics began 
some time ago when pieces of acrylic 
were �mong the scrap materials re­
ceived from plane factories for oc­
cupational therapy work. These 
transparent plastics offer one dis­
tinct advantage over wood, a tra­
ditional material for this work. 
They are cleaner and cause less 
dust. This is extremely important 
in the case of patients suffering 
from tuberculosis or similar dis­
eases. 

There is a wide range of exercises 

Their adoption by this company is 
-in line with its increased use of 
plastics materials. 

There are, of course, many other 
plastics parts in the average radio 
receiver. Thus, plastics are stand­
ard for tube bases, coil forms, 
capacitors, insulation bushings, 
sockets, terminal strips, and, as men­
tioned before, wire insulation. 

The overall picture of the future 
of plastics in the radio industry 
is a .bright one, indeed, and one 
which accurately portrays the ver­
satility of these synthetic products. 
Their multiple usefulness-brought 
about through ease of fabrication, 
electrical characteristics, strength, 
beauty, and durability-make them 
particularly adaptable to the wide­
ly diversified demands of radio set 
construction. 

Garod : Cost case, contrasting  louvres 

involved in making plastics articles. 
At the simplest level there are the 
cigarette boxes. Flat pieces, cut to 
the proper sizes, are given to bed 
patients who glue them together. 
When the patient is strong enough 
to start, corrective and recondition­
ing work is undertaken. Then ordi­
nary tools are modified in order to 
suit a particular injury and to give 
a specific exercise. 

In addition to its value in the 
physical reconditioning of men with 
muscle and nerve injuries, work 
with plastics has a therapeutic val-

. ue for other patients. It furnishes 
activity and interest to counteract 
the boredom , and depression to 
which patients may be subj ect. 

NYLON D RESS I N G  
Used t o  Cover Severe 
Wounds and Burns 

ONE OF the unique medical discov­
eries of the war involves the use 
of woven nylon as a dressing for 
wounds and burns. 

Surgeons have long been plagued 
by the tendency of surgical dress­
ings to adhere to raw wound sur­
faces. All of the problems involved 

F EBRUARY 1 946 SCI ENTI F IC AMERICAN 

seem to be allayed with the intro­
duction of nylon surgical gauze 
which evolved as a result of ex­
periments by Arrpy surgeons with 
dressings improvised of nylon win­
dow screening. Sections of the 
screening, after being cut, washed, 
and sterilized, were used in both 
the operating rooms and in the 
wards. It was tested under both field 
conditions and in the finest modern 
hospitals constructed by the Army 
in the Russel Islands, in Espiritu 
Santo, in the New Hebrides, and in 
Luzon. 

A total of 60 cases were treated 
with these nylon bandages and kept 
under observation. Surgeons and 
patients were pleased at the ease 
and freedom from pain with which 
these nylon dressings could be 
changed. Since the screen was fiat 
and slightly stiff, the granulation 
tissues in irregular wound cavities 
would grow out to the screen to 
form a smooth, level surface--ideal 
for the placement of skin grafts. 
The absence of surface bleeding as 
a result of dressing changes was re­
markable and fewer sponges were 
required. There were no cases of 
skin sensitivity or irritation at­
tributable to the nylon screen. 

The fabric that was finally se­
lected as a result of this work was 
an undyed, unstiffened, smooth, 
soft, opalescent-white, glossy cloth 
with a weave of strands of twisted 
nylon thread. When a stiffened cloth 
is desired for covering small wound 
cavities and skin grafts, a finish of 
2 percent solution of nylon, type 6, 
dissolved in isopropyl alcohol, is 
specified. 

M I RROR FRAM ES 
Easily Converted to 
Peace-Time Style 

T HE INDUSTRIAL switch from war to 
peace has caused many a headache, 
but not for the Consolite Corp.ora­
tion at least so far as their two­
sided mi�rors are concerned. De­
veloped for the Navy, the mirror 
was designed with an inner frame 

Plastics bracket holds the mirror 
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which could be fitted into an inj ec­
tion-molded Tenite II swivel wall 
bracket just as well as into the heavy 
metal wire frame that made it prac­
tical for use by the military. In its 
war-time garb, the mirror is suitable 
for campers or others who make 
their temporary l].ome outdoors, 
since it can be propped up on a shelf 
at any desired angle or hung from 
a nail. And in its civilian dress, af­
fixed to the bathroom wall, it can be 
adjusted to any angle or turned 
completely around to reveal the 
magnifying side. Nasco Plastics Di­
vision of National Organ Supply 
Company does the molding. 

PLASTICS BOXES 
Display and Protect 
Badges and Jewels 

DEcORATIONS are meant for dis:" 
play, whether they are badges �f 
honor, such as the Purple Heart, or 
sparkling j ewels. Yet, too often, they 
are shut away from sight in con­
ventional velvet or satin lined boxes 
most of the time. 

All this will be changed when 
Lucite and Plexiglas boxes are 
adopted by j ewelers just as they 
have been . accepted by the Armed 
Services for all Army and Navy 
medals and decorations. The trans­
parent tops of these cases put deco­
rations on permanent display, set off 
by the solid blue of the bottom half 
of the boxes. 

There is another novel feature of 
these injection-molded two-piece 
plastics boxes. A small hole in the 
shape of a keyhole is molded through 
the solid blue bottom, approximate­
ly three quarters of the way toward 
the end that would be termed the 
top should the case be st�od on its 
edge. This opening makes it possible 
for the owner of the decoration to 
hang the box and its contents on 
the walL There it can be on perma­
nent display, yet be protected from 
dust and moisture. 

PLASTI CS D IAMONDS 
Are Injection Molded 
Through Cloth 

FLEXIBLE sheets of plastics, fabrics 
woven from plastics monofilaments, 
and fabrics coated with plastics are 
an old story to the handbag manu­
facturer. Now he has a new plastics 
medium in which to express himself 
-a cloth wherein plastics faceted 
diamond shapes are injection molded 
right through the material. By a 

. special molding technique developed 
and patented by Plastocraft Com­
pany, cellulose acetate is forced 
through the cloth into a mold which 
creates the desired pattern. Then 
the finished mats, measuring ap-
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proximately · 9 %  by 15 inches, are 
cut, sewn, and shaped into hand­
bags. 

In addition to its novel appear­
ance, this material has a number of 
advantages. Since the individual 
plastics beads are integral parts of 
the fabric backing, thp.y won't chip 
or drop off and are sufficiently close 
together so that dirt can't gather 

P I�stics molded through cloth 

between them. Moreover, there is no 
lacing between the cubes to soil or 
break. The plastics surface is color­
fast and the material is flexible, light 
in weight, and capable of withstand­
ing rough handling. 

TRAY COVERS 
Aid Inspectors When Made 
Of Transparent Plastics 

PLASTICS have found a new outlet 
in the cigarette manufacturing busi­
ness. At the factory of Stephano 
Brothers, Lucite is being used for 
tray covers in packing machines. 
The advantage of plastics in this ap­
plication is that inspectors can easily 
see through the methyl methacrylate 
sheets and spot damaged cigarettes 
before they jam the machines. 

WOOD AN D PLASTICS 
Combine in Mass Production 
Of Household Objects 

T HE EASE and grace with which 
transparent acrylics combine with 
other materials is not the only point 
of difference in a new line of house­
hold accessories just introduced by 
the Plastics Manufacturing Com­
pany. These include trays, waste­
baskets, and magazine stands-to 
mention but a few-designed by 
Sundberg and Ferar, industrial de­
signers who developed these items 
so that they could be mass pro­
duced on machines formerly de­
voted to the manufacture of blown 
acrylic and molded phenolic air­
craft parts. The object was to turn 
out the articles in the assembly­
line manner with a minimum of 
plant retooling. 

The designers also envisioned the 

production of accessories that would 
fit any interior decoration or color 
scheme. This they succeeded in do­
ing, partly because of the adapta­
bility of transparent acrylic sheet 
and partly because of the many dif­
ferent colored woods they employ. 
Sometimes maple is selected; again, 
mahogany or blond wood is em­
ployed. 

The serving tray and waste paper 
basket are typical of this new line. 
Acrylic sheets can be formed read­
ily into complicated shapes, but con­
tainers like the waste basket are 
achieved in wood only after pains­
taking machine and hand work. It 
was logical, then, to make the 
curved sections of transparent plas­
tics and the base and straight sides 
of wood. 

. 

The acrylic material arrives at 
the plant in long sheets to be cut 
and shaped on a special high speed 
tool. The plastics cut-out is then 
heated to approximately 240 de­
grees, Fahrenheit, and placed on a 
forming die where it cools into 
shape. Since the acrylic sheet is 
heated to such a high temperature, 
it retains its shape indefinitely even 
should the article be placed near a 
radiator as it well might be in the 
home. Plastics cement is used to at­
tach the Plexiglas or Lucite parts 
to the wood. This eliminates un-

Examples of possible combinations of 
plastics and wood. Curved-end serv ing 
tray ( above ) and wastebasket ( below ) 

sightly fastenings that often mar an 
otherwise attractive design. When 
a frosted effect is desired in a piece 
of acrylic to enhance its decorative 
charm, the transparent plastics is 
run lightly over a high speed tool 
which has been developed specially 
for this purpose. 

SCI ENTIF IC AMERICAN FEBRUARY 1 946 



E L E C T R O N I C S  Conducted by KEITH HENNEY 

E l ec t ro n i c  I ns pect i o n  

WHEN the exacting demands of 
the battle.;.front called for an 

unvarying quality in the finished 
products, refinements in existing 
testing and inspection techniques 
became mandatory. The percentages 
of rej ects encountered when many 
firms first undertook military pro­
duction were staggering and engi­
neers soon looked to electronics for 
methods of speeding up such inspec� 
tion, making it more efficient and as 
automatic as possible. Although 
there are a great many. applications 
of electronics to inspection and test­
ing, representative examples can be 
selected which have the broadest 
implications to future pr

'
oduction. 

Telephone handset receivers, 
loudspeakers, and micn;)phones re­
quire the best in inspection methods 

Operating rates of machine tools, or 
other rapid- moving equipment, may be 
readily checked with an adaptation of 
th is  electronic g u n �fire rate tester 

because they have performance 
specifications with comparatively 
narrow tolerance limits. This makes 
it necessary to check the perform­
ance of each unit produced. 

An electronic tester, developed by 
Great American Industries, Inc., 
that produces the output-vs-fre­
quency curve of these units on a 
cathode-ray tube screen, is the most 
practical solution to this particular 
production testing problem. The 
sound-producing devices are ener­
gi�ed by a signal produced by a 
variable-frequency generator, so 
that the testing sound changes grad-

Visible Quality Curves Traced on Cathode-Ray Tube Screens Provide 

Inspection and Testing Equipment that Eliminates the Human Factor. 

Increased Reliability in Precision Mechanical and Electrical Units 

May be Obtained by Applying Proved Methods of Electronic Checking 

By YIN ZELUFF 
Associate Editor, Electronics 

uall;v from a low hum, through the 
entire audio range, to a high-pitched 
squeal. A crystal microphone serves 
as the artificial ear that listens to 
these sounds. The microphone out­
put is amplified and made to move 
the electron beam of the cathode­
ray tube vertically on the screen 
by an amount that is proportional 
to loudness, while a mechanical 
linkage sweeps the beam hori­
zontally in proportion to frequency. 
The result is the response curve of 
the instrument under test, traced as 
a glowing curve on the screen. 

For tests of microphones-sound 
pick-up devices-the procedure is 
reversed, with the generator feeding 
a loudspeaker that serves as an arti­
ficial sound source having known 

characteristics, while the test micro­
phone is arranged to listen to the 
sounds. Curves obtained in this way 
tell how well the microphone picks 
up sounds. 

By shading all parts of the 
cathode-ray tube screen above and 
below two curves that represent 
permissible limits, even unskilled 
operators can tell at a glance 
whether a unit passes its test. For 
good units, the entire resp.onse curve 
will be visible, while for bad units 
a , part or all of the electronically 
traced curve will be hidden behind 
the shaded areas. 

This electronic curve tracer has 
withstood the rough handling of 
assembly-line usage for a period of 
over five years while testing well 

An electron ic balancer, combined with a stroboscopic light to measure speed 
of rotation, detects the amount and  location of unbalance in a rotat ing part 
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Telephone handset receiver, i n  tester's left hand, Plastics a n d  rubber materials u ndergo a h ig h - speed 
is tested with sounds of known va lue .  I ts response weather- resistuace test i n  this machine.  Ten times 
curve is e lectron ical ly reproduced on the cathode- faster than nature, the device uses electronica l ly 

ray tube screen with in  the  funnel - l ike l ight sh ie ld actuated i nstruments for "spot" production checks 

over a million units, thus certifying 
the ability of even complex elec­
tronic equipment to take punish­
ment in a factory. Other quality 
control applications for which it is 
suited include production testing of 
radio receivers, hearing aids, phono­
graph amplifiers, dictating and 
transcribing machines, magnetic 
wire recorders, and a host of addi­
tional acoustical devices. 

CRAC KS I N METALS-Determina­
tion of the quality of a metal prod­
uct has frequently been a laborious 
process where it has been neces­
sary to rely on fatigue tests and the 
study of micro-sections of samples. 
Such procedure is slow, costly, and 
conducive to waste in production. 
A new solution to the problem of 
high speed production testing for 
cracks in metal wire, tubing, and 
bars is based on the electrical char­
acteristics of the metal under test. 
A compact electronic instrument has 
been designed for this purpose by 
Salford Electrical Instruments, Ltd. ,  
a subsidiary of  General Electric 
Company, Ltd., of England. In this 
instrument, a coil is arranged in an 
electronic oscillator circuit so that it 
induces eddy currents in the test 
sample at right angles to its axis. 
Then, if the frequency is such that 
the current penetration is deeper 
than the deepest crack, the effect 
will be to provide a short-circuited 
turn and an effective variable re­
sistance in the coil, which will act 
like the secondary of a transformer 
transfering its load to the primary. 
If the oscillator frequency is now 
measured, using a crack-free sample 
to ·act as a short-circuited turn, ' the 
bequency will be found to change 
because of the change in the oscil­
lator inductance when a crack in 
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the piece under test enters the £eld� 
of the- coil. 

A portion of the oscillator voltage· 
is passed through filter circuits and'. 
an indicating instrument so that a 
variation in frequency, caused by a 
crack, has the effect of causing a 
large variation in output voltage as: 
shown on a meter. To avoid worker 
fatigue and to insure against missing 
short flicks of the meter pointer, a 
neon lamp flashes at the same time . .  

The fact that cracks are rarely' 
uniform in depth for more than a 
fraction of an inch, or may be full 
of oxide, has not been found to af-· 
fect the operation of the instrument: 
seriously. The instrument gives in­
dications of cracks from 0.0005 to· 
0.25 inch deep. The lower limit is 
set, not by the apparatus, but by 
the surface condition of the sample. 
Material from 0.125 to 0.5 inch and 
from . 0.5 to 6.0 inches in diameter 
respectively can be tested in two 
standard instruments. 

To make the operation entirely 
automatic, a relay in the anode cir­
cuit of one electronic tube operates 
a small compressed-air paint 
sprayer, which marks the faulty 
material over the crack. The relay 
closes when the neon lamp flashes. 

BALANCE TEST I N G  - Production 
line testing of tiny parts that rotate 
at high speed, and must therefore 
be accurately balanced, is another 
job where electronic tubes far out­
shine the human senses. 

In the electronic balance-tester 
developed by Gyro-Balance Corpo­
ration, the rotor to be tested and 
corrected is mounted on a seismi­
cally suspended platform where it 
is brought up to speed and held 
there by means of a compressed­
air-driven turbine wheel. Its speed 

is measured by a phototube tachom­
eter that watches ,a black spot on 
the rotating system and counts elec­
tronically the number of times the 
spot revolves per minute. The re­
volving rotor is supported in a rigid 
frame which is deflected . no more 
than a few millionths of an inch 
even at the highest unbalance pos­
sible. Unbalance forces are trans­
mitted to load-sensitive capsules in­
corporating quartz-crystal disks and 
there are translated into piezoelec­
tric voltages. Amplified through 
suitable electronic circuits, these 
voltages appear on the screen of a 
cathode-ray tube as curves telling 
the location and amount of unbal­
ance in ounce-inches or in the 
depth of a drilled or milled hole 
neccessary for correction. 

Milling cutters or other correction 
tools can be mounted directly on 
the balancing platform so that the 
rotor can be corrected and then re­
checked without being removed 
from the equipment. 

Stroboscopic light was useful in 
the exact balancing of rotating parts 
in the Norden bomb-sight where 
tolerances were kept within 20 mil­
lionths of an inch. Timed light 
flashes permitted precise determina­
tion of rotating speeds and visual 
study of unbalance during labora­
tory tests. 

Gas-filled electron tubes called 
"strobotrons," have been developed 
recently by Sylvania Electric Prod­
ucts, Inc.,  for use as sources ' of 
stroboscopic light. They can pro­
duce up to 240 flashes per second, 
which is fast enough to give stop­
motion effects for continuous visual 
inspectlon of moving textiles and 
printing from high-speed rotary 
presses, precise timing of cams, 
shafts, fly-wheels, gears, pulleys, fan 
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blades, spindles, and shuttles, and 
many other rotating or reciprocating 
parts. The tubes also permit visual 
study of a complete operation by 
creating stop, reverse, or slow mo­
tion Which may be photographed for 
permanent record. The frequency 
of flashing can be readily controlled 
and calibrated over wide limits. 

ELECTRON IC "WEATH ER" - In a 
technique developed at Wright Field 
during the war, accelerated weather­
ing is applied to plastics and rubber 
materials for spot checks on the 
quality of production, with results 
being measured by photoelectric 
equipment. The weatherometer 
simulates the conditions of rain and 
sunlight by providing a treatment 
of two hours of wetting, two hours 
of irradiation, two more hours of 
wetting, and 18 hours of irradia­
tion continued through 10 cycles or 
240 hours. 

The weathering conditions are 
provided by two infra-red lamps for 
heat, ultra-violet lamps for irradia­
tion, and a sprinkler for wetting. 
Three sunlight lamps are used for 
the ultra-violet source because a 
flaming arc was found to cause radio 
interference. The likely changes in 

, the physical condition of the samples 
after testing are crazing, discolora­
tion, blooming, and warping. 

A wire rack is fitted inside the 
cabinet so that the sample material 
is centered at a point where water 
spray, light rays, and an air current 
from a blower meet. 

In the _ photoelectric weathering 
equipment, the light source is a six­
volt automobile-type bulb mounted 
in front of a reflector. A Weston 
Photronic cell with a Viscor filter 
is connected to a miproammeter. A 
variable resistor is used to adjust 
the light ' intensity. 

For test samgles, strips of cellulose 
nitrate material 0.125 inch in thick­
ness were subj ected to the weather­
ometer cycle and to outdoor ex- · 
posure. The amount of discoloration 
was measured on exposed samples 
each day by light transmission 
methods. The test samples were then 
cleaned of dust and grease and used 
as calibration standards. The ac­
celeration factor of the instrument 
was found to be about ten times that 
of outdoor exposure. 

OPERATI NG RATE - In industrial 
plants it is often desirable to have 
a direct indication of "the rate at 
which a punch press, printing press, 
or other machine is operating. An 
instrument developed during the 
war for checking the rate of fire of 
rpachine guns can be used without 
change for applications like these 
if the action being monitored is in 

the range of 600 to 900 movements 
per IT).inute. The only attachment re­
quired on the machine is a simple 
switch that operates once for each 
movement to be counted. For higher 
or lower rates, the circuit can read­
ily be modified and a new meter 
scale calibration obtained. 

Other possible industrial applica­
tions include monitoring of life tests 
and acceptance tests of electromag­
netic devices such as relays and 
solenoid valves. 

The rate-of-fire indicator was de­
veloped at the San Diego Naval Air 
Station to fill the need for an in­
strument which could be used where 
testing operations require a large 
number of measurements to be made 
rapidly. The instrument consists es­
sentially of an electronic counter, 
an electronic timer, a vacuum-tube 
voltmeter, and a voltage-regulated 
power supply. 

The mechanical switch unit is 
clamped to the top cover, directly 
over the belt-feed slide assembly of ' 
a .50-caliber machine gun. The re­
ciprocating action of the slide mecha­
nism actuates a Micro-Switch to 
initiate generation of a saw-tooth 
voltage pulse each time a round of 
ammunition is fired. Firing the gun 

SKEW CORRECTION 
Becomes Automatic When 
Phototubes Are Used I N THE textile industry, a beam of 

light from exciter-lamp and photo­
tube scanning units counts the num­
ber of weft threads at each side of 
a continuously moving web of cloth, 
compares them to detect skew, and 
provides impulses by which auto­
matic correction is made. The con­
trols, made by General Electric 
Company, are used in conjunction 
with weft-straightening equipment 
made by Windsor and Jerauld Man­
ufacturing Company . .  

When weft threads are askew, a 
light spot at one side of the cloth 
strip intercepts more threads than 
does one at the opposite side. For 
skew in the opposite' direction,  the 
opposite situation prevails. The elec­
tronic phototubes and their ampli­
fiers are located in cylindrical hous­
ings mounted above the moving 
cloth, where they receive impulses 
at the frequency of the passing 
threads. These are equal if the' weft 
is straight, but unequal in case of a 
skew, 

The outputs of the amplifiers are 
fed to a frequency-sensitive circuit 
in which a voltage output is pro­
duced proportional to the magnitude 
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thus generates a series of periodic 
saw-tooth wave forms. These pulses 
trigger the counter circuit. The tim­
ing is controlled by the counter in 
such a manner as to start and stop 
the timing action according to the 
time required to fire 17 rounds. This 
time interval is thus a direct meas­
ure of the rate of fire. A timing 
capacitor is charged for the exact 
duration of the counting period, and 
the resulting potential is measured 
by a delayed vacuum-tube volt­
meter which 'is calibrated to read in 
rourids per minute. Any number of 
rounds between 17 and 32 can be 
fired but only the first 17 are counted 
and timed. 

Actually, electronic devices have 
been applied to inspection and test­
ing problems in so many ways that 
discussion of them all is impossible. 
However, it should be noted that 
speed and accuracy are the two out­
standing characteristics common to 
the maj ority of electronic installa­
tions. Whenever a j ob arises where 
high speeds or extreme accuracy 
requirements make manual or 
mechanical controls unsatisfactory, 
there is always an excellent pos­
sibility of applying electronic equip­
ment. 

and also the direction of the skew. 
This voltage is used to control the 
operation of a straightening motor 
through the action of suitable elec­
tron tubes without mechanical con­
tactors being used in the gear. 

M ETAL· TO·GLASS 
Seal Produced by 
Electronic Means 

T HE METAL contact that makes elec­
trical connection to the coating in­
side the bulb wall in several types 
of cathode-ray tubes is sealed into 
the glass by electronic heating. 

The technique consists of placing 
the bulb on a fixture that holds a 
small chrome-iron cup against the 
inside wall. The cup is placed in the 
field of a one-turn coil supplied with 
radio-frequency power from an 
electronic generator and heated un­
til it drops through the glass, leav­
ing a hole. The contact is then 
placed in the hole and likewise 
heated until the surrounding glass 
flows and seals to the metal. Anneal­
ing of the glass removes strains set 
up during the operation. 

With the new technique, devel­
oped by RCA Victor Division of 
RCA, the whole process takes about 
half the time required by the gas­
flame method formerly employed. 
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C H E M I S T R Y  I N  I N D U S T R Y  Conducted by D .  H .  KILLEFFER 

Am i n o Ac i ds: I n  Q u a n t i ty 
Now Produced in I ndustria l Quantities, Life-Saving Protein N utrition­
al Elements Provide Med ica l Sc ience with a New Weapon. Chemica l 

Tech nology Removes Am ino Acids from the Test-Tube Stage by B reak­

ing Down Food Proteins with Acids, Alka l ies, or En%ymes 

AMINO ACIDS, rivaling vitamins 
in their importance to life 

and health, are the foundation of 
a new phase of chemical industry. 
Ever-increasing quantities of these 
protein "building blocks" are re­
quired as scientists unveil the many 
secrets of the role amino acids play 
in human nutrition. 

Well balanced diets contain all of 
the amino acids in quantities suffi­
cient for health, but such conditions 
as severe burns, surgery, starvation, 
ulcers, and wounds that fail to heal 
properly may call for excess amino 
acids in an easily digestible form. 

The extent of industrial growth 
in the production of amino acids is 
apparent when it is realized that ten 
years ago no amino acids were pro­
duced commercially; within the last 
few months, tons of the life-giving 
substances were flown to Europe to 
help restore the health of the half-

By HOWARD C. E. JOHNSON, Ph.D. 
Obemlca! Editor. Chemical Industrle. 

starved inhabitants of war-devas­
tated countries. Just as sulfa drugs, 
vitamins, and penicillin have out­
grown their test tubes, so have amino 
acids progressed far beyond the 
laboratory stage. 

Proteins are combinations of sev­
eral of the 23 naturally occurring 
amino acids j oined together by 
chemical linkages. Often proteins 
contain other components such as 
fat molecules, sugar residues, or 
phosphorous compounds in addition 
to amino acids. 

-
The arrangement 

of all of these elements is so com­
plex that no natural protein has 
ever been duplicated by synthesis. 

The functions of the proteins 
themselves have been generally ap­
preciated for years, but it is only 
within the past decade--since Rose's 
discovery of threonine, one of the 
essential amino acids, in 1935-that 
any significant progress has been 

AminO aCids m ust be sterile; steam a utoClaves steri l ize equipment and conta iners 

made in understanding their specific 
nature. Since the complex protein 
structures did not lend themselves 
easily to study, it was necessary to 
examine the individual "bricks" or 
amino acids of which they were 
made. As has been said, proteins 
themselves cannot be synthesized, 
but the simpler amino acids can be, 
and, indeed, many of them are now 
commercially available. Nutritional 
studies with the pure individual 
acids have led to the conclusion that 
at least 8 of the 23 are essential to 
human life. 

PROD UCTI ON-For some medical 
uses a mixture of the pure synthetic 
amino acids in a suitable medium 
would be ideal. Even if enough of 
the essential acids were available, 
however-which is not the case-­
only a millionaire could afford such 
a remedy, since some of them cost 
as much as 400 dollars a pound. 
Synthetic amino acids are used for 
fundamental research, but it is not 
practicable, even if it were possible, 
to provide them for general medic­
inal use. 

But it is possible to prepare a 
fairly pure mixture simply by break­
ing down a natural protein such as 
casein, the protein in milk, which 
contains all of the necessary acids, 
into its components. When correctly 
prepared, such a mixture is suitable 
for any of the various means of ad­
ministering it .to the patient and is 
equivalent in nutritional value to a 
pure synthetic mixture. Moreover, it 
can be prepAred for a small fraction 
of the cost of the synthetic amino 
acids. 

During the early development of 
these products, proteins of liver, 
blood, milk, horn, hair, and several 
others were investigated as possible 
sources of amino acids. Today, read-
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ily obtainable milk protein, purer 
than most natural proteins, and con­
taining all the essential acids, is 
generally used. 

Proteins can be broken down by 
acids, alkalies, or by enzymes. Each 
of these methods has inherent ad­
vantages and disadvantages, and at 
least two-acid and enzymatic-are 
used by the 25 or more manufac­
turers who have entered the field. 

The main disadvantage of using 
acids to break down the protein 
is that one of the essential amino 
acids, tryptophane, is completely 
destroyed. Pure tryptophane is stable 
insofar as the acid is concerned, 
but certain other chemicals present 
in natural proteins cause it to 
solidify and form a resin. Conse­
quently, synthetic tryptophane must 
be added to the amulo acid prepara­
tions, if they are made by the acid 
method, in order to make them com­
plete. The advantages of the acid 
method are thought by some manu­
facturers to outweigh this disad­
vantage since the final amino acids 
are purer; the acid used for the 
protein breakdown is, for all in­
tents and purposes, - completely re­
moved; micro-organisms and fever­
producing substances are destroyed, 
giving a safer final product; and the 
method is simple. 

Alkaline protein breakdown does 
not destroy tryptophane, but some 
of the amino acids are altered in 
their chemical configurations in a 
manner that is tantamount to de­
stroying h�lf of them. 

Protein breakdown by enzymes 
(catalysts produced by living cells) 
retains the amino acids in their 
natural form, but the final product 
contains a good deal more than 
amino acids. Undigested or only 
partially digested proteins, de­
composition products of the enzymes 
Of proteins, and non-protein frag­
ments of the original material may 
be present. Thorough purification 

Constant tests ( above 
r ight ) ;  packag ing in 

steri le rooms 
( above left ) ; and 
rabbit reaction 

trials ( r igh t )  ensure 
fina l  qua l ity of 

amino  acids 

is absolutely necessary, _ then, for 
while ' amino acids are perfectly 
compatible with blood proteins, 
foreign proteins in the blood lead 
to serious complications. Micro­
organisms, moreover, are not de­
stroyed by enzymatic digestion, and 
the fever-producing substances can­
not be readily removed from the 
final product. 

AC I D METHOD-In the preparation 
of one commercial product, milk 
protein is treated with 20 percent 
sulfuric acid at a temperature of 
120 degrees, Centigrade, for 16 
hours. This treatment effectively 
breaks down all the proteins into 
their component amino acids, al­
though the tryptophane is destroyed, 
The sulfuric acid is removed for the 
most part by slaked lime, the cal­
cium sulfate being removed by fil­
tration. The filtered material is then 
placed in a still to concentrate it 
and at the same time remove free 
ammonia, and the ammonia-free 
product is then saturated with car­
bon dioxide, using dry ice, to re­
move excess calcium as calcium car­
bonate. The remaining calcium is re­
moved, after filtration of the cal­
cium carbonate, by the addition of 
oxalic acid to form the highly in-
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soluble calcium oxalate. A very 
small amount of calcium, to the ex­
tent of 10 to 20 milligrams per 100 
milliliters of solution, is allowed to 
remain in order to avoid the pres­
ence of oxalic acid. The calcium 
oxalate is filtered off, and a barium 
salt is added to remove , the last 
traces of sulfate. 

When this process is completed, 
all that remains to be done is to 
adjust the concentration of the solu­
tion to 15 percent amino acids and to 
add tryptophane to the extent of 1 
percent of the total amino acid 
content. The final amino acid solu­
tion is passed through a filter and 
packaged. 

STER I L ITY-It goes without saying 
that any product intended for human 
medical use must be absolutely free 
of any disease-producing organisms. 

In order to render the amino acids 
perfectly sterile, they are passed 
through a porous porcelain filter, 
the passages of which are so fine 
that all bacteria or other micro­
organisms are held back. This is 
done in a sterile room equipped with 
ultra-violet lamps. Not less than ten 
bottles from each batch of 1000 
bottles are taken at random by in­
spectors and sent to a bacteriological 

63 



Biochemists, in research laboratories l ike  this one, synthesized amino acids, but 
larger quantit ies are produced by chemica l  breakdown of n a tural proteins 

control laboratory for sterility test­
ing according to standard medical 
methods. If one or two bottles do not 
meet the test, ten more bottles are 
similarly tested. If sub-standard re­
sults are obtained on any of these, 
the whole lot is rej ected. 

In addition to sterility testing, 
each lot is tested on rabbits for 
fever-producing substances. Finally, 
samples of each lot are sent to a 
hospital for testing on man. Only 
when all these tests are passed satis­
factorily is the lot pronounced ac­
ceptable. 

OTH E R  M ETHO DS-After weighing 
the relative merits and drawbacks 
of the three types of amino acid 
manufacture discussed here, some 
manufacturers have chosen the acid 
method. Another large manufac­
turer has modified the procedure in 
such a way that not all of the 
tryptophane is destroyed; about half 
of it is lost, but the remainder is 

MOTO R FUEL 
Possibilities Found by 
Russians in Turpentine 

TURPENTINE is the raw material for 
"Uratol," a new aviation gasoline 
anti-knock compound developed in 
the Ural division of the Russian 
Academy of Sciences and said to be 
twice as effective as iso-octane. 

It is also 'stated in the Russian 
literature that turpentine is being 
employed to some extent as a regu­
lar motor fuel for trucks, tractors, 
and other motorized equipment used 
in the lumber industry, although at 
present its principal function in this 
role appears to be starting engines 
which operate on producer gas. 

,The use of turpentine as a motor 
fuel, one authority states, is attended 
with difficulties-particularly acid:-

available for nutritional require­
ments. Still another manufacturer 
uses the enzymatic method with 
success. 

A different type of purification, 
still in the development stage, em­
ploys the so-called ion-exchange 
resins. Here the protein solution is 
passed through a special type of 
synthetic resin. The amino acids are 
selectively adsorbed by the resin 
and the impurities pass along and 
are discarded. The acids are then 
simply dissolved off the surface of 
the resin, giving a solution of pure 
amino acids. 

The experience of the last few 
years, particularly with respect to 
wounds and malnutrition resulting 
from the war, has demonstrated 
conclusively that amin� acid prepa­
rations can save lives given up for 
lost ; and increasing knowledge of 
their power will undoubtedly ex­
pedite their use as standard equip­
ment to combat death and disease. 

ity and gum formation ; and larger 
carburetor j ets are necessary be­
cause turpentine is more viscous 
than gasoline. The fuel-air mixture, 
moreover, must be preheated to 140 
degrees, Fahrenheit. Another author 
contends, however, that Soviet­
made tractor engines designed for 
gasoline require no change to burn 
turpentine. 

The study of turpentine utilization 
as a motor fuel is still in progress, 
and such processes as cracking are 
being investigated. 

DU RABLE BAGS 
Proved by Trip 
Over Niagara Falls 

WAR-TIME developments in high 
wet strength imparted to paper by 
resins were given dramatic proof in 

recent test in which the new 
paper bags were dumped into the 
Niagara River and later recovered 
intact after dropping over the Falls . 
The bags were heavy-duty, multi­
wall shipping containers and they 
were loaded with 50 pounds of flour 
each. After seven and a half hours' 
immersion and the hazards of pass­
ing through the rapids, the Falls, 
and the Whirlpool, the bags were 
still intact and the flour in perfect 
condition. 

"CAN N E D  HYDROGEN" 
Can be Stored Indefinitely, 
Used VVhen Needed 

LARGE quantities of hydrogen were 
needed during the war for inflating 
meteorological balloons, but it often 
was not feasible to transport heavy 
cylinders of the gas through j ungles 
or over rough terrain. To meet this 
need, "canned hydrogen" was de­
veloped in the form of cannisters 
of calcium hydride, which reacts 
with water to produce the hydrogen 
gas. 

Various sized tins of the grayish­
white material will deliver from 6 to 
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Calcium Hydride 
Charges 

Simple Generator Developed 
by Sig. Corps 

Above : Two sizes of "canned hydro­
gen" containers and the generator. 
Below : One industrial use of the gas 

24 cubic feet of the gas simply by 
punching holes in the container, sub­
merging it in water, and collecting 
the hydrogen in a rubber balloon 
which acts as a simple gasometer. 
The unopened tins may be preserved 
indefinitely. 

. 

Tons of the hydride were made for 
military use, and now it is avail­
able to all who need a convenient 
source of hydrogen gas that can be 
kept on stockroom shelves. The 
chemical can also be obtained in 
bulk for use in acetylene generators 
to produce hydrogen. Here, the cal­
cium hydride is used to produce 
hydrogen exactly as carbide would 
be to generate acetylene. 
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A V I A T I O N  

Progressive hel icopter designs, such as the PV -2- 1 0  passengers and 1 1 0 m i les 
per hou r-bring fast local service and short inter-c ity a i r  hau ls  nearer rea l i ty 

• Ci v i l H e l  i c o pte rs  I n  
Will  the Hel icopter Find I mmediate Application in  C ivi l  Aviation and 

I nd ustry; or Wil l  Eng ineering Lim i tations, Landing Area Problems, and 

the High Degree of Pi lot Ski l l  Requ i red Restrict i ts Uti l i ty? Present 

I nd ications Point  to Wide Opera tiona l Fields When Problems a re Solved 

By ALEXANDER KLEMI N 
Aeronautical Consultant; Research Associate, 

Daniel Guggenheim School of Aeronautics, New York Vniversity 

I NTEREST in the helicopter is gen-
eral, but the American public is 

particularly anxious to know how 
soon, and in what manner, the versa­
tile helicopter will .be put into ser­
vice in civil aviation. These ques­
tions are difficult to answer-yet a 
broad survey of the helicopter's 
characteristics and its applications 
should provide a reasonable esti­
mate of the immediate future of ro­
tary-wing aircraft. 

Although the helicopter's per­
formance is improving more rapidly 
than did the performance of early 
airplanes, Igor Sikorsky, the emi­
nent rotary-wing aircraft designer, 
advises that it is likely to remain a 
short range, slow speed, craft that 
will never compete with the airplane 
in speed or load carrying capacity. 

But vertical flight, the helicopter's 
special characteristic, is so attractive 
that even its present low speed and 
small load capacity can be discounted 
in some applications. There are, 
however, other limitations to com­
mercial helicopter operation. 

L I M I TAT I ON S-Dynamic and static 
stability, normally present in com­
mercial airplanes, are not normal 
characteristics of a helicopter and 
the pilot, who must constantly be on 
the alert, enj oys neither a feeling 
of security nor physical or mental 
relaxation. To facilitate hovering 
and landing, the fore-part of the 
cockpit is usually equipped with a 
large transparent area to allow com­
plete vision. But this very complete­
ness of vision tends to create a sen-
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sation of vertigo which, associated 
with an apparent lack of structural 
protection, again increases the sense 
of insecurity. Control stick shaking 
is prevalent in many types of heli­
copters, and vibration, both on the 
ground and in high speed flight, has 
not quite been eliminated. Instru­
ment location, rather unsatisfactorily 
adapted from airplane practice, is 
apt to interfere with the pilot's vision 
or impose a strain on his eyes. 

The conventional airplane's three 
surface controls ( elevator, rudder; 
and ailerons ) and the throttle, con­
trast with the helicopter's similar 
controls plus a pitch change lever. 
Pushing the stick forward and open"­
ing the throttle, from a hovering 
condition, does not give level for­
ward flight, as it would in a conven­
tional airplane, but instead, causes 
the helicopter to climb. Only by 
lowering the pitch control level can 
forward speed without climb be ob­
tained, and this involves a difficult 
problem in control coordination for 
the pilot. When a tail rotor is em­
ploye� to offset main rotor torque, 
more power, and hence more torque, 
imparted to the 

,
main rotor means 
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that more balancing force is re­
quired from the tail rotor. Here 
again, there is an immediate prob­
lem in control coordination. 

While one of the prime advantages 
of the helicopter is its ability to rise 
and descend vertically, the rate of 
descent with power off is so high 
that damage, if not injury, is likely 
in a truly vertical power-off land­
ing. However, experienced helicopter 
pilots explain that power-off land­
ings need not be straight down since 
the helicopter can descend along a 
slanted glide-like path in a manner 
similar to an autogiro. Just before 
landing, the machine can be "flared" 
or forced into a nose-high attitude 
so that for an instant it will be re­
converted into a helicopter with the 
inertia of the rotor blades substitut­
ing for engine power. This extra 
lift cushions the landing. But regard­
less of such special techniques, these 
limitations do make the helicopter 
more difficult to operate, even 
though safer, than the airplane. Its 
use in transport work would require 
highly skilled pilots and it is doubt­
ful whether it has yet reached a 
stage where free utilization by the 
general public is feasible. 

PROGRESS - Limitations notwith­
standing, the helicopter in principle 
should be the easiest of all aircraft 
to fly. Low visibility-and other 
weather restrictions that ground 
airplanes-apply in less force to the 
helicopter. The safety inherent in 
the ability to use small landing 
areas and the convenience of mid­
air stops and hovering should, with 
technical progress, make the heli­
copter easier to fly and adaptable to 
a wide range of purposes. 

Improved landing gears with un­
usually long shock travels are 
promised to make vertical . landings 
safer, while designers report that 
the cockpit will be improved with a 
line of visual reference to eliminate 
the vertigo. Structural strength at 
the nose of the cockpit will be made 
available without loss of vision. 
Throttle and pitch lever will be 
suitably synchronized so that the 
pilot will have one less control to 
think of, or, more likely, a governor 
will take care of the pitch while the 
pilot will contr<>l the throttle manu­
ally. The stabilizing tail rotor, with 
its attendant difficulties, may be sup­
planted by other rotor configura­
tions such as the tandem, the side 
by side, or the coaxial type. With the 
latter, two rotors, one above the 
other, turn on a single shaft, thus 
avoiding the asymetrical forces of 
the tail rotor. Helicopter stability in 
rorward flight will be improved by 
suitable aerodynamic design and, in 
hovering or vertical ascent, by the 
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I nherently versati le, he l icopters may be ideal tor pol ice work, forest parrot, and l ike 
jobs. Governor Dewey, r iding in an experimental Bel l  craft, symbol izes official interest 

use of either an inertia stabilizer, 
of the type already used successfully 
on the Bell helicopter, or an aut9-
matic-pilot type stabilizer with a 
gyroscopic indicator · similar to that 
used in the airplane. 

Difficulties in learning to fly a 
helicopter may exist for the airplane ' 
pilot who is apt to treat the "whirli­
gig" with contempt and is impatient 
of learning a new technique. But a 
reasonably well coordinated man 
who is not an airplane pilot should 
be able to fly a helicopter after just 
a few hours training. 

COMMERC IAL USE - Experienced 
rotary-wing aircraft men have re­
cently recommended to the Civil 
Aeronautics Administration that 
helicopters be permitted to fly at 
low altitudes, under conditions of 
poor visibility, and that navigation 
by "natural guides" such as rail­
roads, highways, rivers, and so on, 
should be allowed. Thus there is 
every indication that the helicopter 
will fear fog, darkness, gusts, and 
snow, much less than other aircraft 
and will continue to operate when 
all other aircraft are grounded. 

Moreover, applications to the Civil 
Aeronautics Administration for op­
erations between citi�s that are not 
far apart, and from the centers of 
cities to local airports, have been 
numerous, and eventually such craft 
as the PV -2 helicopter, built by the 
PV Engineering Forum, will make 
these operations practical. The PV-
2, a tandem machine with a one man 
crew and a ten passenger capacity, 
has one rotor placed far behind and 
above the other. This disposition of 
rotors gives ample room for the 
passengers and reduces aerodynamic 

interference due to downwash, since 
the rear rotor is above the front 
rotor. Because the passengers are 
located at the center of gravity, the 
PV -2 helicopter can fly lightly or 
heavily loaded without the trim or 
balance being overly disturbed. The 
cruising speed of such a craft, when 
powered with a 450-horsepower 
engine, is estimated at 110 miles per 
hour. The maximum vertical rate of 
climb is 700 feet a minute with a 
maximum rate of climb on an in­
clined path of 1000 feet per minute. 
It is a curious fact, supported by all 
aerodynamic theories, that a heli­
copter will olimb faster on an in­
clined path than when going straight 
up. 

Mr. Frank Piasecki, President of 
the PV Engineering Forum, and 
Harry Pack, computed the cost of 
a typical operation between the 
heart of New York City and the air­
port at Idlewild as 5.19 cents per ' 
seat mile. A twelve minute trip to 
Idlewild, with all due allowances, 
would cost $1.75 per passenger­
somewhat higher than the fare 
charged by an airport limousine or 
bus, but one which would be en­
tirely reasonable in view of the com­
fort and speed that could be offered. 

There is one difficulty which has 
to be faced: where in the heart of 
most cities could a helicopter air­
port or terminal be located? Artist's 
conceptions of roof-top helicopter 
airports are found in many publica­
tions, and such airports are quite 
possible in the sense that there will 
be no structural difficulties in tak­
ing up landing shocks on the roof 
or in providing ramps', elevators, ad­
ministrative offices, and parking 
space for the rotary-wing machines 
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themselves. But experienced pilots 
foresee other problems in the gusts 
created by the man-made canyons 
of large cities, and they dread the 
hazards to the machine itself and to 
the occupants of adjoining office 
buildings. It has been suggested that 
roof-top landings be made on plat­
forms built over �o adjacent piers 
or like structures when the rela­
tively undisturbed surroundings of 
a waterfront are available to a city. 

There are some interesting studies 
yet to be made in the design of roof­
top airports : studies in aerody­
namics, in the streamlining of the 
terminal itself, and perhaps in the 
streamlining of the adjoining build­
ings! 

OTHER USES-But if there is some 
uncertainty regarding roof-top ter­
minals and short-haul transporta­
tion, there seems to be no uncer­
tainty regarding the immediate em­
ployment of the helicopter in other 
industrial and commercial applica­
tions. Although the helicopter will 
be burdened with the cost of trans­
mission, clutch, over-riding devices, 
and so on-a four- or five-place 
machine will cost $25,000 rather than 
$5000-for certain uses these costs 
will be secondary, provided the re­
sults can be achieved. During the 
war helicopters flew 30,000 hours on 
all kinds of missions, principally in 
ambulance and rescue work, and 
similar peace-time uses are highly 
probable. Mr. Sikorsky, reporting 
the use of the helicopter as an in­
strument of pest control, says : "In- , 
secticide released under the heli­
copter rotor disk is driven down­
wards among foliage which is so 
agitated that the undersides of the 
leaves, the stems, and the stalks .can 
be reached by the chemical." 

Governor Thomas A. Dewey, who 
recently made a flight in a Bell Air­
craft machine, said that the machine 
would be most useful in rescue 
work by the state police and in 
fighting forest fires. Helicopter 
builders suggest that the "whirli­
gigs" may also be used for crop 
dusting, pipe line patrol, suburban 
ambulance service, department store 
rural deliveries, geological surveys, 
mining work where the terrain 
makes access difficult, and in the 
laying of wires and cable. 

FUTU R E-Predictions of the heli­
copter's immediate future are diffi­
cult, but the following points seem 
fairly well established: 

some of the "bugs" that still remain, 
and achieved some degree of pro­
duction, they will be filling orders 
for machines for industrial purposes. 

2. An excellent market is indi­
cated for short-haul work. In the 
hands of well trained personnel, with 
adequate capital, such operations 
should be economically feasible and 
probably more immune to weather 
than airplane operation. The prob­
lem of city landings remains to be 
attacked in a serious spirit. 

3. It will take more time for the 
helicopter to become a family or 
private flying machine. High prices 
and certain difficulties in operations 
must disappear before the predic­
tions of optimistic writers . can be 
fulfilled. Yet, eventually, the heli­
copter should be unexcelled for pri­
vate flying. 

FASTEST TRANSPO RT 
Will Cruise at. Over 
400 Miles an Hour 

B UILDER of the P-47 Thunderbolts, 
Republic Aviation Corporation 
claims that their new transport 
model the Rainbow RC-2, will be 
the �orld's fastest transport air­
plane. The top speed will be 450 
miles an hour, and guaranteed 
cruising speed will be over 400 at an 
altitude of 40,000 feet. There are a 
number of factors which allow the 
designers of the Rainbow to give 
this guarantee with confidence. First 
there is ' the tremendous power­
four engines of 3250 horsepower 
each, giving a total ' of 13,000 horse­
power for a gross weight of 113,250 
pounds. This is a horsepower load­
ing of only 8.75 pounds per horse­
power. Another factor is the utiliza-

tion of the thrust-producing power 
of the exhaust. No longer is the ex­
haust of the engines shot out into 
the atmosphere as j ust so much 
useless burned gas. It is claimed that 
the utilization of the j et adds 200 
horsepower to the effectiveness of 
each engine. 

It will be noted that there is con­
centration of purpose on carrying a 
relatively small number of passen­
gers and little cargo at top speed and 
in luxury. Modern styling pressur­
ized and noise-proof cabin, complete 
dining facilities, lounge, ample bar, 
plane-to-shore telephone, motion 
pictures, and so on are to be part elf 
the appointments. 

FLYI N G  WI N D· TUNNEL 

Tests Wing Designs 
Under Flight Conditions 

ALTHOUGH the wind-tunnel has 
played a vital part in aviation re­
search and will continue to do so, 
wind-tunnels cannot do all the ex­
perimental work since some tests 
are best made under actual flight 
conditions. Therefore, Lockheed 
Aircraft has converted one of its 
P-38's, the Lightning Swordfish, 
into the world's fastest flying wind­
tunnel to be used for testing the 
wings of fighters and transports in 
the 500-mile-an-hour speed range . .  

Envelopes, or false wings, are 
mounted over the permanent wing 
structure. A series of static tubes 
arranged behind each envelope, and 
pressure distribution holes in the 
envelope surface, connect, respec­
tively, with drag and lift measuring 
instruments in the cockpit. Various 
blower and suction slots in ' the false 

. wing are employed to investigate 
boundary layer control problems. 
All test instrument readings are re­
corded by an automatic camera. 

1. The opportunities for industrial 
application of the helicopter have 
been partially explored. By the end 
of 1946 or early in 1947, when one 
or 'two manufacturers have secured 
certificates from the CAA, taken out Propellers work in conjunction with jets at rear of engine nacelles 
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E N G I N E E R I N G  

N eve r- E n d i n g Stu d i es  

JUST a few weeks ago, the meth­
ods engineer of an electrical 

products manufacturing company 
finished the six months observation 
period during which he had meas­
ured the results of his time and mo­
tion study in the assembly depart­
ment, and found that labor costs per 
assembly had gone down 50 percent 
while output per man hour had gone 
up 100 percent. The superintendent 
of a continuous pouring foundry had 
just told his management board that 
an accident record which looked 
black when a new process was in­
stalled a year ago has been reduced 
to the vanishing point by time and 
motion studies. 

Statements similar to those two 
could have been made as well in 
1896 as in 1946 and will still be 
made in 1996. Yet, strangely enough, 
these studies which keep on chang­
ing industrial pictures are based on 
the one thing in industry which does 
not change : the speed with which 
human eyes can see with certainty 

, .J1{ 

Time and  Motion-All - I mportant  Factors in I ndustria l  Processes­

Have Been Stud ied for Years a nd Wil l  Have to be the Subject of 

Eterna l ly Conti nu ing Studies. Every New I ndustria l Change Must be 

Gea red to the Ever- Present but Never-Chang ing Human Being 

By EDWIN LAI RD CADY 

and human muscles can work with 
comfort and safety. 

Men who make these studies with 
the greatest success are experts in 
human nature first and in mechani­
cal processes second. They are great 
teachers but greater co-operators. 

In an electrical products assembly 
department it took weeks of pains­
taking observation to find where 
any improvements at all could be 
made. Hourly records showed that 
production fell off during the closing 
hours of shifts, and this only could 
mean worker fatigue. But the exact 
factors causing that fatigue had to 
be isolated. 

Analysis of the work spoiled in 
those "end of shift" hours was made 

first. The first effects of tiredness, of 
taking a physical beating, are almost 
always found in those operations 
which require slightly unnatural mo­
tions of the muscles or eyes. When 
the methods engineer knows what 
motions are causing spoiled work 
he also knows the primary sources 
of fatigue. 

The fitting of a split ferrule onto 
a glass tube and the bolting of this to 
a reflector was causing the most 
breakage. The answer was that the 
right hand of the operator became 
fatigued from handling the powered 
bolt and nut setter, and the left hand 
from holding the assembly in place. 
A change was made so the operator 
did five assemblies right-handed, 

Two men working on one weld must have their  operations t imed 
so they can work effic iently without mutual  i nterference 

When a pyrometer is th rust into molten steel at 3300 degrees, 
Fahrenheit, ha n dl ing and  t iming by the operator must be exact 

68 SCI ENTIF IC AMERICAN FEBRUARY 1 946 



A precision i n strument can be slow 
or rapid to operate; the optimum 
speed is  determined by  mea ns  of a 
series of t ime and motion studies 

then three left-handed, and kept up 
this alternation. The procedure 
slowed down production in the early 
hours but raised the all day per­
formance. And, of course, other 
spoilage-causing operations were 
tracked down until the overall speed 
was up but the fatigue was low. 

In the foundry, observation 
showed that tired men had a 
tendency to carry the bowls of their 
ladles behind them instead of keep­
ing them in sight. The cure was to 
teach the men how to hold the hot 
ladle handles for better balance and 
use a handling method that would 

LlGHT�WEIGHT CONTESt 
Scheduled for Materials 
Suppliers in Textile Field 

SHIPPING of "warps" from factories 
which make rayon threads and yarns 
to mills which weave fabrics is in 
its "just beginning" or "infancy" 
stage right now, but it is growing 
rapidly. And it is presenting a new 
field to makers of lightweight metals, 
woods, and other materials ; a new 
arena for battles among the ma­
terials which are sold on the 
strength-for-weight basis. 

The warp is made up of the 
lengthwise or "strength" threads of 
a fabric, the crosswise threads 
(which are woven into the fabric by 
the shuttles) being known as the 
"woof" or the filler. All the warp 
threads for a single loading of a 
loom are wound side by side on a 
mandrel which is called the beam. 
Light weight is essential to the 
beam since heavy weight means 
inertia and inertia can cause break­
ing of threads. Therefore the sup­
plying of materials of which the 
warping beams are to be made is a 

put the weight on their legs and rest 
their backs. This reduced the acci­
dents ; it also raised production. 

Every change in machinery, every 
new safety device, every new prod­
uct, means new time and motion 
studies. Better equipment means 
that mechanical motions will per­
form operations with speeds that 
human hands and eyes cannot at­
tain ; safety devices remove inhibi-

Hons and let men reach speeds that 
they had not previously dared; new 
products need new work habits. 
Time and motion studies cause fac­
tories to install better lighting, bet­
ter conveyors, better air-condition­
ing. To every industrial change must 
be geared the human body, which 
does not change, but that change­
less human element is the greatest 
cause of industrial change. 

Every new moteria ls -handl ing  system requ i res new time and  m otion studies. Such 
studies often resu lt i n  new systems and the cycle conti n ues to improve production Westinllhouse photograph 

competitive neic1 among makers of 
magnesium, aluminum, stainless 
steel, hydrolized or laminated woods, 
plastics, and glass. 

When the warps are shipped from 
plant to plant they must be wound 
on beams to hold the threads in 
place. Sometimes these beams are 
warping beams which will fit the 
machinery in the receiving plant, 
and sometimes they are special ship­
ping beams from which the warp 
will be removed before installation 
in the loom, the shipping beams then 
being returned to the thread manu­
facturing company. Warping beams 
also may be returned. 

A single truck load _may contain 
dozens of warps. Therefore the 
weights of the beams are highly 
important in shipping costs. 

The beams also must be able to 
stand the handling methods which 
truck loaders are apt to use, and 
the shocks and stresses of transpor­
tation. This calls for care in struc­
tural design as well as in the selec­
tion of materials which can with­
stand abuse. 

Structural strength problems can 

be still greater in pateIl'ted beams 
which are made demountable or in 
separable parts to solve problems 
of transferring warps from shipping 
to warping beams and to reduce the 
shipping space needed for return 
trips. 

In addition to meeting such re­
quirements the beam materials must 
be corrosion resistant to the ex­
tremely high humidities which are 
maintained in textile mills and to 
the chemicals which are found in 
some threads. 

Cotton warps also are being ship,­
ped. Altogether, this market prom­
ises to be highly interesting to the 
makers of the materials which are 
most likely to . compete for it. 

F I RE P ROTECTION 
Needs Careful Study by 
Communities and Industry 

F IRE DEPARTMENTS are marking fire 
hydrants with color and other codes 
to show how many gallons of water 
per minute can be pumped from 
each hydrant at full flow. Hydrants 
rated at less than 500 gallons per 
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minute receive one marking, 500 to 
1000 a second, and 1000 or over, a 
third. 

Many an industrial plant which 
depends upon the local fire depart­
ment for protection may find that 
the growth of its community has 
exceeded that of the water supply 
and that there would be insufficient 
water supply at the nearby hy­
drants if the factory were to suffer 
a serious fire. This is especially true 
in towns which expanded greatly 
during the war. 

The answers of fire departments 
to these situations are : more care­
ful studies of water supplies and 
pressures, use of pumpers rather 
than depending upon hydrant pres­
sures, and, in some cases, requiring 
the factories themselves to erect 
more adequate water tanks or to 
equip their premises with ponds. 

MAC H I N I N G  SPEEDS 
Increasing Rapidly as  New 
Techniques are Developed 

ARRANGING a thread-grinding ma­
chine so that the diamond dressers 
automatically true up the wheel at 
predetermined cycles, then stepping 
up the spindle speed to 15,000 revo­
lutions per minute has enabled the 
DeSoto Division of the Chrysler 
Corporation to cut in 8 minutes 
threads which formerly required 32 
minutes. 

This is only one - example of what 
is going on in the redesigning of 
machine tools to take advantage of 
high spindle speed possibilities. Just 
now, this . field is having the same 
kind of growing pains that bothered 
the automatic screw machine field 
in 1920 and the tungsten carbide 
field in 1930. Single problems keep 
recurring in all new applications; 
the problem most common to high 
machine speeds being that the op­
erator does not have time to observe 
and correct·· tool wear before the 
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Automatic wheel dressing has stepped 
up the speed of this thread grinder 

work is spoiled. Consequently these 
functions must be accomplished by 
automatic mechanisms built into the 
machine. 

When a few more techniques of 
automatic control have been worked 
out, speeds will go much higher. 
Thus, in the forseeable futUre ma­
chines of the kind shown here will 
work at more than 100,000 revolu­
tions per minute. 

FI N E  TH READS 

Now Produced 
By Stamping 

STAMPING has now j oined cutting, 
rolling, and extruding as a method 
for producing fine threads to pre­
cision tolerances. 

S ET·U P WEL D I N G  
Handles Difficult 
Machining Problems 

T HE CASUAL way in which accurate 
electrical welding can be handled 
today is illustrated by 'the rejoining 
by welding of saws after they have 
been separated for inside contour 

A sow- welding mechanism IS mounted 
as part of this production ' band saw 

sawing; this rejoining being done 
by self-contained welding mecha­
nisms which are mounted as parts 
of the sawing machines. 

There are many other tool and 
guide parts which must be set up on 
machine tools under circumstances 
which make it difficult to use bolts, 
screws, clamps, magnetic plates, or 
any other of the more common set­
up devices. Use of welding to han­
dle such problems is quite new at 
the present but will become familiar 
within the next few years. 

EJECTI�N M ECHAN ISMS 
Aid in  Eliminating 
Production Troubles 

PROBLEMS of materials handling 
and even of product assembling are 
being solved by better machine tool 
ejection mechanisms. 

In the example of a high speed 
automatic Bliss press in the plant 

Correctly stacked armature lamina­
t ions are del ivered by tube at left 

of the Owen Dyneto Corporation, 
armature laminations are turned 
out at the comparatively high rate 
of 220 per minute and yet they come 
out of the ejection tube shown at 
the left of the picture correctly 
stacked. 

FASTER H EAT I N G  

Possible When Thermostats 
Are Adeq�ate 

WHEN thermostats are quick acting 
and adequate, more electricity can 
be fed to heating elements, larger 
gas flames can be used, heat sources 
of higher Btu capabilities can be 
employed. The higher capability 
heat ·sources heat up the work more 
rapidly, bring it to working tem­
perature more quickly, restore tem­
peratures as Btu's are lost to the 
work faster. The heat balance is one 
of more heat units available to the 
work, kept in check by quick acting 
and durable thermostats. 

Soldering irons are using this 
principle. They reach working tem­
perature in 90 seconds after being 
plugged in, maintain the tempera­
ture needed by the kinds of metals 
being soldered and by the structural 
shapes of the work and by the types 
of solder, and they �o not over-heat. 

ZINC COATS 
Protect Wire, Solder 
Better Than Tin 

METALS coated with copper or with 
tin for easy soldering are an old 
story. During the war the supply of 
tin became short and threatens to 
remain short for the first several 
years of peace . .  The problem, then, 
was to find a tin substitute. 

Wire makers turned to alloys of 
zinc. And zinc coatings for wire 
have been developed to the point 
where they have two to three times 
the rust resistance of the old tin 
coatings, are excellent lubricants, 
and even stand up well in severe 
acid or gas fumes. They solder better 
than the tin. 

SCIENTIFIC AMERICAN FEBRUARY 1946 



H I G H W A Y  T R A N S P O R T A T I O N  

The  Pub l i c  A n d  The  E n g i n ee r  
Rea l ism, Not I vory-Tower Gadgetry, Keynotes the Thinking of Success­

ful Automotive Designers. Economic Trends, Production Problems, and 

Pub l ic  Tastes Sometimes Outweigh Engineering Considerations; Whi le 

Research I n Apparently Unrelated Fields Answers Baffl ing  Questions 

WHENEVER a group of automo­
tive engineers gets together 

in discussion of the car of the fu­
ture, you can count on several 
realistic suggestions that the broader 
phases of the industry's economics 
and other non-engineering factors 
may be more important than techni­
cal design considerations. The day 
of rugged isolationism in engineer­
ing is about done for, despite con­
siderable current pressure support­
ing the philosophy of specialization. 

The meshing of the industrial 
gears required to produce automo­
biles, trucks, and buses in this 
country is something wonderful to 
behold. One of the larger corpora-

tions reports that it buys materials, 
parts, and services from more than 
10,000 American firms. These in­
clude, of course: rail, water, high­
way, and air transportation; '  con­
sulting engineering talent; attor­
neys not on the corporation's pay­
ron; architects and industrial engi­
neers ; and the plethora of skills, 
buildings, and equipment needed in 
the complex . structure of a single 
company. 

The realistic engineer knows that 
a wild-cat strike, a war, or a de­
pression will throw the entire manu­
facturing structure out of gear. Ex­
C(ipt in his role of a citizen, such 
impacts are beyond his control. But 
he has learned, in the automotive 

By lESL I E  PEAT 

industry at least, that he must keep 
up with mass-production manufac­
turing developments if he is to suc­
ceed as an engineer. And he is rid­
ing for a hard fall unless he also 
keeps up with competitive develop.J 
ments and knows in a general way 
what is being done in at least some 
fields of heretofore unrelated re­
search. 

Inventors of gadgets, revolutionary 
powerplants, and vehicles alike feel 
that they have no time for "ex­
traneous" mental activity. The 
automotive engineer, if he is a man 
of experience, tempers his hopes 
for his brain child with an under­
standing of the complex mecha-

Separated by 21  
yea  r S  of automotive 

progress, 
the Model "T" Ford 

( left ) and the 
Model "A" ( be low)  show 

how public's tastes 
influenced the 

designers 
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nism of the end product; and fre­
quently he will further temper his 
aspirations with some consideration 
of public acceptance, ease of repair 
and maintenance, and check his de­
sign with production engineers with 
a view to modifications that will 
permit ease of manufacture. 

More and more vehicle engineers 
are learning more and more about 
fleet operation, yet important spokes­
men of the automotive engineering 
fraternity openly declare that the 
designer knows too little about the 
use to which his product is going to 
be put. In the early days it was 
relatively easy to keep track of cus­
tomers' complaints, and to get a 
measure of prospective customers' 
needs. Buyer and designer would sit 
down together and work out the 
design to the satisfaction of the 
former, and with some degree of 
certainty that the latter could and 
would produce it. The late Alex­
ander Winton used to tell o'f some 
of these sessions in the early days 
of his career, and he recounted with 
gusto the sound ideas that he got in 
that manner. 

Obviously, customer research and 
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public opmlOn surveys must suffice 
in these days of millions of users 
and potential users of products pro­
duced in large volume. But the de­
sign engineer most likely to suc­
ceed is the man who is adept in 
adopting good ideas and who suc­
cessfully applies them to his own 
design. 

. 

EX PER I M EN TAL E RA-Taken be­
cause of its clarity, the history of 
the Ford Motor ' Company delineates 
the pattern of growth in the indus­
try from the standpoint of coordi­
nating design with production tech­
niques. This pattern is j ust as trw� 
with the other older companies, 
such as Studebaker, Packard, 
White, and Mack, as well as the 
older component and parts com­
panies. 

The first published description of 
a Ford car, with photographs, was a 
single seater, with high, buggy type 
wheels, tiller steering, and an open 
flywheel on the engine j ust aft of 
the seat. ' It was a horseless-carriage 
with a bicycle acetylene lamp for a 
headlight, born in a small brick 
blacksmith shop. The Ford outgrew 
its buggy look through a series of 
models up to 1907 when it had be­
come a six in the model "K" version, 
with the four-cylinder models "R" 
and "S." This was the era of 
mechanical experimentation, and 
sounding out public tastes in motor 
cars . 

. In the meantime other manufac­
turers were experimenting day and 
night, taking the pulse of public 
opinion. Some specialized in large, 
hand-made, expensive vehicles. 
Other firms concentrated on small 
cars for the low pri�e bracket. But 
all of the cars of that period showed 
clearly that advances had to be made 
in metal working techniques before 
prices could be reduced. Fenders 
and hoods had riveted seams. Body . 
panels were produced on metal 
bending brakes. Only the expensive 

cars boasted of running boards, 
while for years the carriage step 
sufficed. Expensive cars . had surrey 
tops, with fringe and all the trim­
mings, and were the pride of the 
carriage builders who ventured into 
the new and unexplored field of 
the horseless-carriage. 

F I RST MASS PRODUCTION-Then, 
beginning in 1908, came the era of 
the famous model "T", with its j okes, 
with its reputation for getting there 
and back home again ; and with the 
wedding of the interests of the de­
signers ' and the men in the shop. 
The beginnings of mass production 
in that era made the Ford a vehicle 
of universal transportation, a fact 
its maker advertised in every land 
where streets were at least dirt 
roads, and where towns were con­
nected with roadways a little better 
than cow paths-sometimes. 

The problem paramount in that 
period was to make a sturdier car 
at less cost. Factories were small, 
alnd designers and shop foremen 
called each other by nicknames. 
Simplification in design was the 
watchword and it became a credo. 
Many a designer was told by his 
boss : "That looks all right, Son, but 
ask Joe in the shop if he can make 
it-and for how much." 

Thus the production engineer 
emerged as the wonder boy of an 
era of American industry, and the 

All steel body des ign,  incorporat ing a rugged u nderly ing structure ( above ) ,  
a n d  emphas iz in'g ( below ) clean, eye - pleas ing,  exterior contours

'
, a l lows the 

automobi le desi gne r  g reat l icense a n d  represe nts many years of exper iments  

designer found out all he could 
about how products were made if 
he remained on the payroll. With 
the name of Henry Ford, the names 
of William S. Knudsen, Charles E. 
Sorenson, Walter P. Chrysler, K. T. 
Keller-and a host of others­
emerged in newspapers and became 
a part of . America's vocabulary. 
More and better j obs were provided 
through the techniques developed 
by these men despite the detractors 
who loudly protested that a mecha­
nized age would reduce wages, cut 
employment, and decimate the 
American standard of living. 

Because no vehicle is completely 
manufactured by the maker, but is 
assembled from a vast industry of 
more than 3500 companies supplying 
fabricated materials, parts, com­
ponent sub-assemblies, chemicals, 
paint, tires, and other supplies, 
every participating manufacturer or 
supplier either had to get on the 
correct side of the mass-production 
philosophy or go out of the auto- . 
mobile industry altogether. They, 
and the vehicle manufacturers, 
stimulated the machine tool indus­
try to produce increasingly faster 
machine tools and presses with 
automatic features. 

The basic elements of mass pro­
duction depended on obtaining parts 
built of the correct materials and 
finished to dimensions set by the 
producer of the end product. Di-

mensional tolerances had to be­
come an inviolate rule so that in­
terchangeability could become a 
fact. The day of the file and hand 
fitting of parts was doomed as the 
glimmerings of a mass-production 
economy were brightening the in­
dustrial horizon while war clouds 
were gathering in 1913 and 1914. 

A case in point was the produc­
tion program of the Liberty engine 
of W orld War 1. The planners of the 
proj ect envisioned many American 
machine shops working �n parts. 
which would be shipped to a few 
large engine plants for assembly, 
test. and shipment to Europe. To 
achieve this laudable goal, dimen­
sional tolerances had to be held to 
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a mInImum. But too few shops had 
the machine tools or the know-how 
to hold parts they built to sufficient­
ly close tolerances . to finish the 
program. Some factories, which 
were large enough to build the parts 
themselves, produced the engine 
satisfactorily, although the pro­
j ected goal was never met. 

MOD E R N  TEC H N I QU ES - The 
third important automotive design 
and production era may be said tQ 
have begun in 1924 with the intro­
duclion of the first Chrysler. By that 
time, manufacturing techniques had 
caught up with the designers' 
dreams. Streamline styling was pos­
sible on a mass-production scale 
because enough experience had 
been gained in sheet metal pressing 
and stamping to produce the re­
quired curves. This period also falls 
roughly in the third era of the Ford, 
with the introduction of the model 
"A" in 1929 and closing with cessa­
tion of production on the eve of 
W orId War II. 

It was in this period that color 
was introduced and the highways 
glistened with colorful low-priced 
cars. Again, the stylists had to wait 
for the chemist to produce a finish 
which could be applied at a low 
cost. The vast amount of research 
in synthetic resins and even irides­
cent finishes containing ground 
fish scales, resulted in a resplen­
dency of automobiles and trucks 
which were beyond the fondest 
dreams of the veteran natural var­
nish finishers insofar as low cost 
and permanency were concerned. 

Such men as Alfred P. Sloan had 
a hard time to get their associates 
to believe that the man-on-the­
street and Mr. Average Motorist 
would prefer a colored car to a 
black one. With the color finishes 
came rainbows of upholstery hues, 
chromium plated grilles and hard­
ware ; metal trim reflected the sun's 
rays from coast to coast. The magic 
of chemistry made all this possible, 
and the designer who failed to grasp 
this opportunity and seek more ac­
ceptable color combinations to in­
trigue customers, missed an im­
portant boat. 

The buying public . clamored for 
more. So the stylist's version of 

Advancements in 
sheet- metal working  

techn iques were 
apparent  i n  

t h e  cu rved body - panels  
and  fenders of  

the fi rst Chrysler car 

streamlining came along as soon as 
the machine tool industry, the steel 
mills, and the welding experts had 
developed presses, proper types of 
steel, and fabricating improvements 
to turn the blue prints into a ve­
hicle. Giant presses dwarfed their 
predecessors as the development of 
the Fisher all-steel body came along. 
Deep drawing of low carbon steel 
was an "impossibility" that took 
time and money to lick. A number 
of steel mills actually constructed 
new continuous sheet and strip 
rolling plants where but a short 
time before the tall corn grew. Mil­
lions of dollars were invested to 
rehabilitate existing plants to pro­
duce miles of wide, mirror-like steel 
sheets. One of the ramifications in­
volved in producing the designers' 
dreams was an intense research in 
the deep drawing qualities of low 
carbon steels in steel mill metal­
lurgical laboratories, and another was 
a remarkable achievement in butt 
welding the thin sheets ; a proj ect 
to which fabricators and resistance 
welding equipment manufacturers 
made notable contributions. 

F U T U R E  CARS�It is against this 
background, and the telescoping of 
several decades of manufacturing 
developments and materials re­
searches during the recent war, that 
the inventor must place his ideas 
and the designer his prospective 
product. The development, manu­
facture, and merchandising of a 
product as simple as an improved 
fountain pen is a proj ect of major 
dimensions these days, as compared 
with the pioneering era which made 
the name Waterman a household 
word. 

It appears that the post-war era 
of the American automotive indus­
try will have plenty of room for 
sound, ingenious engineering think­
ing. Many an older idea, long since 
discarded because materials research 
and manufacturing developments 
were not ready, will be dusted off 
and adapted to improve the auto­
mobiles of tomorrow� . Competition 
in ideas will be keener because the 
nation and the world is more "sci­
ence conscious" than ever before 
in the history of mankInd. But in 
view of the structure of our in .. 
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dustrial economy, the engineer who 
achieves success will be the man or 
woman who realizes that the days 
of the chaste and isolated ivory 
tower of engineering are gone, and 
whether he likes it or not, the engi­
neer must widen his viewpoint to 
include economic and industrial 
factors that may have heretofore 
appeared to have been none of his 
business. 

FLY I N G  CARS 
Require Radical · 
Changes in Design 

FURTHER development of the idea 
of a hybrid flying automobile is in 
its test stage by the Stout Research 
Division of Consolidated Vultee 
Aircraft Corporation. Although the 
present version is designed chiefly 
as an airplane and secondarily as an 
automobile, some of the engineers 
working on the proj ect hope to im­
prove the suspension for greater 
roadability. In the air and on the 
road, it is driven with a pusher pro­
pellor, recalling the earlier days of 
aircraft design. 

A feature of this version of the 
Stout Skycar is the wing design 
which eliminates the need for ail­
erons, rudder, and elevators. 

PLASTI CS W I N DOWS 
Seen as Possibilities in 
Automotive Vehicles 

A UTOMOTIVE engineers and plastics 
experts are exploring the possibili­
ties of transparent plastics for glaz­
ing automobiles. The Safety Code 
for Safety Glass, developed several 
years ago by the American Stand­
ards Association, has become the 
basic document for state regulations. 
Advent of transparent plastics, some 
engineers believe, may result in ad­
ditions to the ASA code; or may 
require a new code covering the 
new materials. 

Automotive engineers have asked 
plastics specialists to compile the 
physical properties of various mate­
rials, which they will study with a 
view to making recommendations as 
to the prospective use of some of 
these plastics in automobile and bus 
windows. 

According to current opinion, none 
of the plastics materials will be 
suitable for windshields, due to the 
abrasive effects of windshield wipers. 
The plastics experts · have indicated, 
however, that a number of improve­
ments in the rnaterials are looming 
on the horizon; 
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I N  O T H E R  F IE LDS Conducted by The Staff 

I n.d ustr ia l  Uses Of Atom ic  Energy 
Will Future Automobiles, Trains, and Ships be Powered by the Often 

Mentioned "Spoonful" of Materia l that can be Converted Into Useful 
Energy by Atomic Fission? Si%e of Power Plant, Economics of Power 

Source, and Other Factors, Enter the Picture 

By LEONARD I. KA TZIN 

PRE-WAR prospectuses of the 
benefits to be expected of atom­

ic power included automobiles with 
power supplies built in for the life 
of the machine or, alternatively, 
"power pills" good for at least 2000 
miles of travel. Small black boxes 
were envisioned to supply power to 
light, heat, and air-condition the 
city home, or to furnish all the 
power needed on the farm. Similar 
black boxes were to power airplanes 
which would then circumnavigate 
the globe without stopping or might 
even make trips to the moon. Coal­
mining was to be a relic of the past, 
and prosperity was to be the lot of 
all. 

On August 6, 1945, came the offi­
. cial announcement that the "Atomic 

One pound of U-235 = 1 1 ,400;-
000 kilowatt-hours = 1 500 tons of 
coal = 250,000 gallons of fuel oil = 
80,000,000 cubic feet of a rtificial 
gas = 40,000,00 cubic feet of nat­
ural gas. 

Age" was actually here. It then be­
came necessary to retrace our steps 
and to re-evaluate our judgment on 
the future. 

E INSTEIN F IRST..:-since 1905, when 
Albert Einstein first formulated the 
equivalence of mass and energy, 
sciell-tmc imagination has beell- busily 
exploring the possibilities of ob­
taining practically unlimited supplies 
of energy from the transformation 
of small amounts of common mate­
rials. The discovery of Il-uclear trans­
mutatioll- reactions by Ruthe�ord, in 
1919, indicated one possible means 
of causing this interconversion. It 
was round that in maIl-Y nuclear 
traIl$formations a Il-et loss of mass 
occurs, which is equivalent

· 
to the 

amount of energy released in the 

transformation. This source of 
nuclear or "atomic" energy has been 
investigated extensively but has 
been found to be of no practical sig­
nificance because of the small scale 
on which transformations could be 
accomplished. Only a few atoms 
could be metamorphosed at a time. 
In many cases, the bombarding par­
ticles necessary to accomplish these 
transformations could be produced 
only with the expenditure of very 
considerably larger amounts of 
energy. 

In 1938, the experiments of Hahn 
and Strassmann in Berlin proved 
that the so-called "transuranic ele­
ments" produced by Fermi, in 1934, 
upon bombardment of uranium and 

-thorium with neutrons, were actually 
radioactive isotopes of elements from 
the middle of the periodic table. 
This indicated that the reaction oc­
curring was a totally new one; 
namely, fission of the uranium or 
thorium nucleus into large particles. 
Further physical investigations 
showed that energy was released in 
this process corresponding to about 
200,000,000 electron volts (about 
0.00032 ergs) per fission. This amount 
of energy, corresponding to conver­
sion of approximately one quarter 
mass unit per atom, 'is the largest 
single nuclear reaction energy 
known. For comparison, the heat 
of combustion of a molecule of TNT 
is only about 35 electron volts. 

Further investigations showed that 
the disintegration process releases, 
in addition to the fission fragments, 
from one to four neutrons. The pos"" 
si1:lilities are thus present for a chain 
reaction, in which the fission of one 
�ranium nucleus by a neutron gives 
rise to more neutrons, which in turn 
may be absorbed by other uranium 
nuclei to give a self-propagating 
chain of energy release. This repre­
sents the first type of nuclear re­
action found that justified considera-

EDITOR'S NOTE : The accampanying article 
w�s prepared at  the suggestion of the 
"Atomic Scientists of Chicago," one of the 
groups which collaborated in the construc­
tion of the atomic bombs. In the text is g iven 
a calm and dispassionate evaluation of the 
p robabi lities of future uses of atomic power, 
as  viewed by men · of science c losely asso­
ciated with current developments. Every ef­
fort has  been mode to free this  d iscussion 
from the hair-tr igger sensational ism that 
has bee.n attached to the subject since the 

. 
first atomic bomb fell on  Japan on August 
6, 1 945. 

tion as a practical source of energy 
from the interconversion of mass 
and energy. 

U -235 AND U-238-The further dis­
covery was made that it was the 
scarce isotope of uranium, U -235, 
present to about 0.7 percent in nat­
ural uranium, which was . the one 
readily undergoing fission. It was 
realized that isolation of this isotope 
would solve most of the problems 
involved in devising a chain-react­
ing unit, but it was equally evident 
that the separation of heavy iso­
topes with such a small difference in 
mass could be · extremely difficult, 
and that such a separation on a large 
scale would be a major undertaking. 
The use of natural uranium itself 
was an intriguing possibility, but the 
problems introduced ' by the rela­
tively inert abundant isotope, U-238, 
made it uncertain whether a chain­
reaction could be achieved using. 
unseparated uranium. 

. 

It was vaguely recognized by a 
number of workers that the use of 
some slowing-down material to keep 
the neutrons in the vicinity of the ' 
uranium, and to take advantage of 
the increased capture reaction of 
the U-235 with slow neutrons, would 
be helpful. At this point, war-time 
security curtains were dropped on 
the discussion of atomic energy and 
on the work underway on its devel­

· opment. 
With the partial lifting of the 

secrecy curtain again in August, 
1945, it was revealed not only that 
U-235 had been separated from the 
common isotope, U-238, and could 
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be used to give an explosive chain­
reaction, but that the problem had 
been solved of obtaining a chain re­
action with unseparated, natural 
uranium. A few comments may be 
made on the basic principles of the 
chain reaction thus revealed. 

It ill typical of all known chain­
reacting fission systems that there is 
a minimum or "critical" size below 
which they will not function. This 
critical size is influenced by the 
shape of the structure, and by its 
composition-that is, whether it is 
pure U-235, or U-235 mixed with 
U-238 and/or other substances. (In 
the discussion from here on one may 
read plutonium-239--the new syn­
thetic isotope, which is similar in 
many of its properties to U-235-in­
stead of U-235.) The physical pic­
ture for this is rather simple. To 
maintain a chain reaction, a portion 
of the neutrons given off in fission 
must be recaptured by U -235 atoms 
to give at least ail equal number of 
"second ' generation" fissions. The 
neutrons are given off in all direc­
tions, and may be lost by leakage 
from the structure. If the volume­
to-surface ratio is high enough, the 
neutron loss through leakage is be­
low the critical amount, and the 
chain reaction may maintain itself. 
In order to help keep this ' surface 
leakage down in non-explosive ap-

"Atomic power plan ts . . •  m ust be 
reserved for the special purposes for 
which other types of power a re not so 
well suited." 

plications, a "slowing-down" medi­
um or "moderator" (graphite, 
beryllium, heavy water) is used to 
keep the neutrons in the vicinity 
of the uranium. This in turn. lowers , 
the critical amount of uranium to 
be used, compared to that when no 
moderator is used. 

ABSORPTION O F  N EUTRONS-In 
addition to the loss of neutrons 
through external leakage, some may 
be lost through what may be called 
"internal leakage." This is the ab­
sorption of neutrons in the chain­
reacting structure in such fashion 
that fission does not occur. One such 
loss is by absorption in the modera­
tor, another is by absorption in the 
U-238 ( if present) , and a third is 
by an occasional absorption in the 
U -235 which does not lead to fission. 
A fourth source of loss is in chemi­
cal impurities in the uranium which 
may absorb disproportionate . num­
bers of neutrons, It is readily seen 
that if these "internal leaks" are 
hikh enough, the chain-reacting 
condition will not be reached even 

with a structure of infinite size. In 
non-explosive uses of the chain re­
action, advantage of this behavior 
is taken to control the structure. 
Highly absorbing strips 9f cadmium 
or boron steel are inserted to the 
point that only one neutron per fis­
sion is left to give another fission. 
In this fashion, a steady power level 
may be maintained. 

From this extremely brief descrip­
tion one outstanding fact emerges: 
It is not proper to think in terms 
of a power source of a gram or a 
fraction of a gram of U-235. No mat­
ter whether one wants much power 
or little power, the same irreduce­
able minimum of U-235 must be 
used. From the official Smyth Re­
port on atomic energy for military 
purposes it . is learned that the criti­
cal amount for pure U-235 is some­
where between two pounds and 220 
pounds for an explosive reaction. 
If use is made of one of the modera­
tors mentioned earlier, the critical 
amount of uranium may be expected 
to be somewhat less than for the 
metal alone. For unseparated urani­
um, it is necessary to multiply the 
critical values by a factor of 140, 
the ratio of the weight of U-238 in 
the mixture to the weight of U -235, 
so the limits become 300 pounds and 
11 tons, respectively. This weight, 
of course, does not include the mod­
erator. 

Any savings in uranium weight 
due to the use of a moderator are 
more than counter-balanced by the 
"poisoning" effects of neutron ab­
sorption by the U -238. The Smyth 
Report tells that, with a graphite 
moderator, over six tons of uranium 
metal together with an unspecified 
amount of uranium oxide are needed 
to achieve the chain-reacting condi­
tion, so the 11-ton upper limit may 
be near the truth for this moderator. 
The weight of the graphite in the 
structure could not be much less 
than this, so the minimum weight 
of a chain.reacting graphite-mod­
erated "pile" (to give the structure 
its common name) must be taken 
as on the order pf 20 tons .. The unit 
working with pure U-235 may be 
considerably less, but can hardly be 
less than several hundred pounds. 

RAD IATION HAZARD - Another 
extremely important factor affecting 
the size of the atomic-power struc­
ture is the radiation haZard. A 
chain-reacting pile, operating at 
even low power levels, is the source 
of tremendously intense beta-,  
gamma-, and . x-radiation, iIi addi­
tion to neutrons. The equivalent is 
that of many pounds and even tons 
of radiUm. Shielding is necessary 
and, for a high-energy pile, con­
sists, at a minimum, of two or three 
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feet of steel, or several times that 
. amount , of c�ncrete. Such shielding 
adds to the weight and bulk of the 
pile. 

A third item which makes the pile 
a sizeable machine is the very neces­
sary cooling system. Without efli­
cient removal of the heat generat�, 
temperatures high enough to fqse 
the structure of the pile would be 

"N ot only wil l  it be impossible to 
have an indefinitely smal l  nuclea r 
power source based upon fission of 
uranium, but any such power source 
m ust be heavy o nd awkward, and 
qu ite dangerous . • •  " 

readily attained, if the power level 
were designed to be more than just 
a few watts. 

Summarizing these points, it be­
comes clear that not only will it be 
impossible to have an indefinitely 
small nuclear power source based 
upon fission of uranium, but any 
such power source must be heavy 
and awkward, and quite dangerous 
in case of mishap of one sort or �­
other. These points of themselves 
rule out the pre-war dreams of the 
automobile with the life-time power­
supply built in, or of the power pill 
which could be substituted for gaso­
line. Any visions of individual atomic 
power units for every home or farm 
must also be abandoned, so long , as 
uranium fission is to be the source. 
Bulk and weight of the ato�c 
power plant make equally ' illusory 
its use in airplanes for the purpose 
of eliminating the decrease of the 
useful load capacity by the fuel load. 
In fact, it is questionable whether 
any conveyance should carry suc4 a 
dangerous type of power-plant. 
Railroad engines certainly do 110t 
need it, being adequately "driven by 
the usual heat engine, electricity, or 
the mercury vapor turbine. It might 
perhaps be a moot question whether 
an atomic power plant would prove 
useful on a, seagoing vessel. This 
would depend primarily upon the 
extent to which increases in useful 
cargo. space at the present time are 
limited by required increases in the 
propelling mechanisms. It has been 
estimated that fuel costs are only

' 
12 

percent of the operating costs of a 
17,000-ton liner. 

In a negative fashion, perhaps, it 
has been indicated that the possible 
use of atomic power plants is at 
present best restricted to, stationary, 
high-power units. An idea of the 
possibilities of the pile in this direc­
tion may be gained in rough fashion 
by comparing the size of Mussel 
Shoals, Boulder Dam, or Grand 
Coulee, with, say, a big-city pOVfer 
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substation. Although perhaps not 
precise, this comparison gives an' 
idea of the comparative magnitude 
of the physical installations in­
volved for million kilowatt power 
outputs through water power and 
uranium fission:, respectively. Be­
sides the lesser physical size of the 
atomic power installation, there are 
the advantages of its independence 
of large and constant sources of 
flowing water, a condition which 
automatically determines the loca­
tion of water-power plants. 

ATOM IC POWER I N DEPENDENCE 
One o f  the biggest virtues o f  an 
atomic energy' power plant is its es­
sential independence not only of 
natural restrictions, such as water­
courses, but of large fuel supplies 

" I t is questionable whether any 
conveya nce shou ld  carry such  a 
da ngerous type of power p lant." 

and of the large-scale transportation 
these make necessary. As will be 
pointed out, the energy output of a 
pound of U -235 is about that of 1500 
tons of coaL The relative transpor­
tation prol:Jlems need no further 
elaboration. This freedom from the 
demands of large-scale supply makes 
possible exploitation of the values 
inherent in building power installa­
tions close to the sites where they 
will be most useful, diminishing 
power distribution costs in some 
cases, and perhaps, in others, open­
ing up to development many regions 
which are rich in natural resources 
but which otherwise might not be 
readily tapped. It therefore becomes 
Ilecessary to consider the economic 
aspects of atomic power develop­
ment. 

A pound of uranium-235, com­
pletely consumed by fission, will 
give a total of some 11,400,000 kilo­
watt-hours of energy. This is rough­
ly equivalent to half a day of opera­
tion at a power level of one million 
kilowatts, a power level that Pro­
fessor Robert Oppenheimer has said 
he believes commercially attainable 
within five years time. It must be 
pointed out that this figure for 
energy release by fission is some 
0.1 percent of the total energy­
equivalent of the mass ' involved, 
because only about one quarter of 
a mass unit is consumed ' in the fis­
sion process, out of a total of 236 
units ( 235 plus the neutron) . 
Equivalent amounts of energy are 
released by combustion of roughly 
1500 tons of coal, 250,000 gallons of 
fuel oil or gasoline, 80,000,000 cubic 
feet of artificial gas or 40,000,000 
cubic feet of natural gas. 
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By making the possibly incorrect 
assumption that the U-235 is con­
sumed with the same efficiency as 
are the combustion fuels with which 
it is being compared, and assuming 
that its efficiency of conversion to 
electrical energy is the same (see 
below) , we may obtain the follow­
ing rough comparisons : In order to 
compete with bitUininous coal at $5 
a ton ( approximately the 1942 
wholesale average) , a pound of U-
235 must cost not more than $7500. 
To compete with fuel oil at three 
cents a gallon, it must again be as 
'low as $7500. Competition with 15 
cent gasoline is effective at $39,000 
a pound. To compete with artificial 
gas costing fifty cents a thousand 
cubic feet it may still cost $39,000 a 
pound, while natural gas at the same 
price would demand a competitive 
price of about $20,000 a pound. Pres­
ent information does not allow esti'­
mation of the cost of pure isotope 
U-235 in routine mass production ; 
the government figures released on 
the costs of the atomic bomb proj ects 
give no indication of this. It may 
therefore be better to consider the 
cost of unseparated natural uranium, 
which rimy be readily used in some 
kinds of piles. 

U RAN I UM COST - The pre-war 
market price of uranium, in the 
form of the nitrate, was about $7 
per pound of element. Uranium 
metal, which was a rarity before the 

"No matter whether one wa nts 
m uch power or l i ttle power, the same 
i rreduceable m injm um of U -235 m ust 
be used." 

war, and which the Smyth Report 
indicates is necessary in especially 
pure form for pile operation, may be 
several times more expensive. Using, 
for a round number, an arbitrary 
$20 per pound as the cost of metal 
ready for the pile, and remembering 
that 140 pounds of uranium are 
needed for one pound of U -235, the 
apparent cost of a pound of U -235 
is perhaps on the order of $2800. 
This does not include any additional 
cost of processing, nor allow for 
plant installation costs. However, 
the Smyth Report indicates that part 
of the U -235 consumed in the pile 
is replaced by plutonium-239 which 
is formed from U -238 following 
capture of a neutron. The formation 
of the fissile plutonium isotope acts 
to raise effectively the "fuel value' �  
of the uranium by indirectly con­
suming part of the U -238. It is 
guesswork to estimate the extent of 
this effect without more information, 
but it is not impossible that the ef-

fective amount of U-235 is thus 
doubled or even trebled. Operating 
in the opposite direction, of course, 
are unknown factors determined by 
operations or conditions peculiar to 
the pile. The extent of influence of 
these factors can not be estimated 
without further information. 

FAVORABLE COMPET ITION - On 
the basis of the discussion so far, 
U -235 would appear to be a power 
source capable of competing quite 
favorably with the conventional 
coal and petroleum fuels. It is neces­
sary to indicate, however, that the 
largest factor in costs of power de­
livered to the consumer is that of 
distribution costs, and the costs of 
the manufacture itself · are usually 
estimated as only 15 to 20 percent 
of the total. Thus even a marked de­
crease in the cost of production of 
power would not necessarily result 
in a proportionate decrease in the 
cost of power distributed to the con­
sumer. 

It is important further to consider 
the total fuel consumption of the 
United States. Thus, in 1942, accord­
ing to the publications of the Bureau 
of Mines, approximately 640,000,000 
tons of coal were mined and con­
sumed. On the basis of 1500 tons of 
coal being equivalent to one pound 
of U -235, this would correspond to 
a consumption of about 220 tons 
of U -235. The production of natural 
gas for the year 1942 was 3 ,000,000 
million cubic feet, or the equivalent 
in energy of approximately 40 tons 
of U - 235. Similar figures may be cal­
culated for petroleum products. 
Turning attention to electrical power, 
it is found that for 1942 the capacity 
of the electrical generating plants of 
the United States was about 46, -
000,000 kilowatts. This corresponds 
to a consumption of four pounds of 
U -235 every hour or some 18 tons of 
U-235 in the course of a year. 

Published estimates of the urani­
um in sight from the several large 
pre-war producers of this mineral 
(the United States, Czechoslovakia, 

"Any vIsions of i ndivid ua l a tom ic 
power un i ts for every home or farm 
m ust . . .  be aba ndoned, so long as 
u ra n ium fission is to be the source." 

Belgian Congo, Canada, and RUssia) 
indicate a total of about 20,000 tons 
of uranium readily available. About 
half of this estimated, immediately.:. 
foreseeable uranium is present in the 
United States and Canada. It is clear 
that even if it proved practical to 
consume more than 0.7 percent of 
the' uranium in fission, the long­
time importance of uranium as a 
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S E N S A T I O N A L  W A R  B A R G A I N S 

LENSES & PR ISMS • 

m 
N OW! MAKE YOU R  OWN 

B I N OCULARS! 

Save U p  
To  $1SO.00!  

Heres an unusual opportunity to secure a fine 
set of Binoculars . . . at a tremendous saving 
of money. Build them you'self 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 
construction job, or a set of seconds ( exactly 

\ the same units� but Lenses are uncemented and 
chave slight imperfections ) .  If, however, you wish to 
construct a Monocular (lh a Binocular) you may do 
so, choosing either perfect components or seconds. The 
�Ionocular sets comprise 'h quantities of the samc 
optics required for the Binocular. The full Binocul .. · 
s et comprises the following :- 2 Cemented Achmmatic 
Eye Piece Len;;es, 1 7 . 5  mm. diam ; 2 Eye Field 
Lenses ; 4 Porro 'Prisms ; '2 Cemented Achromatic 
Objective Lenses, diam 52 mms. Complete assembly 
directions included. 
Stock #5102�Perfect Binocular Set . . $25.00 Postpaid 
Stock #5103.,.Perfect Monocular &1 . $12.SO Postpail! 
Stock #5105-Seconds for Binoculars . $ll.OO Post paid  
Stock #5104-'Seconds for Monocular . $ 5.50 Po.tpai d  
OPTICS FROM 4-POWER PAN O RAM Ie TELESCO PE 
---1Excellent condition. Consists of Objective Prism, 

I Dove Prism, Achromatic Objective Lens, Amici RO:Jf 
Pri,m, Eye Lens Set ( . . .  a $60. 0 0  value) 
Stock #SOI6-S . . . . . . . . . . . . . . . . . . . . $6.00 Postpaid 
TELESCOPE EYE P I EC E  SET-Consists of perfeet 
Eye Lens Set from a Govt. Teleseope. Diam. J inch, 
Focal Length 1 inch. 
Stotk #6144·S . . . . . . . . . . . . . . . . . . . $1 . 00 Postpa ' d 

ALL T H E  LENSES YOU N EED TO 
MAKE YOU R OWN TELESCOP!! 

ALL ARE ACHROMA TIC LENSES 
G A l l  LEA N  TYP E-'SimpJest to make but has narrow 

Field of Vif\\,. 
Stock #5018·S 4 Power Telescope . . .  $1.25 Postpaid 
Stock #5004-S-

Smail 2 Pow"," Pocket Scope . . . . . .  $1.00 Postpaid 
TERRESTR IAL  TYPE�Have much wider �'ield of 

View than Galilean 'J.1ypc. 
Stock #5OO7·S---1 1  Power Telescop e .  $3.20 Postpaid  
Stoek Ott5008-S---2 0  Powor Telescope . 3 . 49 Postpaid 
P R ISM T E L ESC O P ES--Uses Prism instead of Lenses 
to Erect Image and are much shorter than Terrestrial 
'I)'pe. Have wMc fiel� of view. 

Postpaid 
Postpai d  

ACH ROMATIC LENSES 
Dia. F .L. 

Stock  N o. in mms. i n  mms. Pr i ce 
6158-S* 18 80 $1.00 
6159·S 23 5 1  1.25 
6161 ·S 2 4  4 8  1.25 
6162·S 25 1 2 2  1.25 
6164·S* 2 6  1 0 4  .80 
6165-S 2 7  1 8 5  1.00 
6166·S 2 9 54 1 . 2 5  
6168-S 29 7 6  1.25 
6169-S 3 1 122  1.SO 
6171-S 3 2 1 7 1  1.00 
6173·S" :14 65 1.00 
6176-S' 3 8  1 3 1  1 . 00 
6177-S' 3 9  63 1.10 
6178-S' 45 1 89 1 .50 
6179-S* 4 6 7 8 1 .25 
• ASTERISKED ITEMS afe uncemented, but FREE cement anrl 
Directions included with un cemented sets. 
USES :-Use these Lenses for making Projecting Lenses, Low Power 
Microscope Objectives, corrected Magnifiers, substitute enlarging 
Lenses, Eye-Piece Lenses, Macrophotography, Gadgets, Optical Instru­
ments, etc. , etc, 

M ISCELLANEOUS 
Stock No. I tem Price  
2024-S---1 0  Pieces Circular A-I Plate Glass ( Diam. . 

31 mm.-for making Filter) . . . . . . . . . . .  $ .25 
3021·S---Amici Roof Prism ( 3rd Grade) . Each . . . .  .25 
4009·5---;Heat Absorbing Glass 4" x 5". Eltch . . . . . .  .35 
4010-S---Heat Absorbing Glass 2" x 2". Each . 10 

523-S---Slx Threaded Metal Reticle Cells . . .  . . . .  .25 
26 £--F i · · " t.  RlIrface Aluminized Mirro!', Dia m. 

1 '4". Each . . . . . . . . . . . . . . . . . .  .25 
624-S---Neutral Ray Filter size 4 % "  x 2 % " . . . . .  . 25 

3022-S---Roulld Wedge 65 mm. Diam. Eaeh . . . . . . . 5 .00 
22·S---Inclinometer-Alrcraft type. Each . . . . . . . .  .25 

103O-S---2" Dlam. Reducing Lens. Each . . . .  .25 
1031-s--lPerfect 6 Power Magnifier-'Diam. 28 mm. 

Each . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  .25 
2043-5----'�tanrlard Crossline Reticle--Diam. 2 9  mm. 

Each . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  . SO  
1034·S--Burning Glass Lens. Each . . . . . . .  . 2 5  

(M i n imum Order on A bove-$l. OO)  

M IC ROSCOPE PROJECTI N G  SET 
Consisting of Prism, f�-1irror and Condcwing Lt.'n<l,. Y01l (' ; : 11 WI' t�w'·'e ( ) Y )  rour )Iirr o ;crne tn  pl'oert sr," f'en i m 1 g{'s 
. . . with magnification power of 4 0 ')  and up according to 
:-:ereen distance. 
Stock #1038·S . . . . . . . . . . . . . . . . . . . . . . .  $2.00 Postpa id  

SPECTROSCOPE S ETS 

These s ets contain all Lenses and Prisms you need t o  ma.ke 
a Spectroscope plus FREE 1 5 -page Instruction Booklet. 
Stock #1500·S---Hand Type Spectroscope . .  $3.45 Postpa i d  
Stock #lSOl-S--Laboratory Type Spectroscope 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6.50 Post paid  
CLEAN I N G  B R U S H  SET 

For Lenses, Optical instruments, etc. Perfect quality-1 2 
inci) Flexiole PIa sUe :handle. holl<HV circular canst.. Range 
from stiff to very soft. 4 Brushes to set. 
Stock #S04·S� ( Reg. $ 6 . 0 0  value) . .  Pr ice  $1.00 Postp a i d  

A L L  I T E M S  F I N E L Y  g·r o u n d  a n d  P o l ­
i s h e d  b u t  E d g e s  Slightly Ch i p p e d  O J' 
O ther SHght I'm,p e r f e c t i o n s  \V h i c h  W e  
G u arant'6·e 'Vill  N o t  I n t e r f e r e  w ith 
t h e i r  Use.  Come Neatly Packed and 
Marked. 

YOU CAN EA SILY MAKE T e l e s c o p e s .  
l\f a g n ifi e rs, Photo-graphk G a d g e t s  and 
H u n d r e d s  o f  Exp e r i ments w i t h  t h e se 
L o w  C o s t  L e n s e's . 

TO TRANSLATE millimeter measurements : 23 . •  
m m .  (-'quaIs one inch . 

S PECIAL I N  LEN S SETS 
Set #l-S - "Our Advert iS ing SpeC ia l" - 15 
Lense'. for $1.60 Postpa i d ,  plus 1 0 -page idea 
booklet. F'or copying, ULTRA CLOSE-UP 
SHOTS, macrophotography, experimental opties.  
magnifying and for making a two power f / ]() 
Telephoto Lens, "Dum my Camera," Kodachrome 
viewer, DETAOHABLiE REFLEX VImVFlNDcEH 
for 3:5 mm. camera,;; , stereoscopic viewer, ground 
glass and enlarging focusing aids, 'rELESCOPES. 
low Power 'Microscopes and for many other u�es. 

N EW 50· P A G E  I D EA BO O I( " F U N WIT H 
C H I P P E D  E D G E  L E N SE�' 

Contains wide  \'ariety of projects and ful'y 
covers the faSCinating uses of aU Lenses in 
sets listed above . . .  only $1.00 Postpa id . 

8 M M P R OJ ECTO R C O N  D E NS I  N G  LENSES . . 
Consists of two Conoen,sing Lenses with combinf'd 
F.L. of % inch. . 
Stock #4027· S . . . . . . . . . . . . .  . . . .  $1.00 Post pai d 
16 M M P R O J ECTO R CO N DE N SI N G  LENS ES----'Coll­
sists of two Condensing Lenses with combined F.L.  
of one inch. 
Stock #4026·S . . . . . .  . . . . . . . . . . . .  $1.00 Postpa id  
35 M M  KODAC H R O M E  P R OJ E CT I N G  L E N S  S ET­
Consists of Achromatic Lens for projecting, plus a 
Condensing Lens and piece of Heat Absorbing Glasc; 
\vith directions . 
Stocl< #4025- S . . . . . . . . . . . . . . . . . .  $1.95 Postpaid  

F I RST S R F A C E  A U L U M I N IZ ED M I R R O R  F R O M  
R A N G E  F I N D E R  . . . Size 7 8  mms. x 9 4  mms. , % 
inch thick. ( May be very Slightly scratched. ) Cost 
$i6 0. to mfg. 
Stock #533-S . . . . . . . . . . . . . . . . . . . . . $2.00 Postpa i d  
B I G  D O U B L E  CO NVEX L E N 5-74 m m .  diam. 9'9 mm .  
F.L. Weighs 9 o z .  Made o f  borosi!.icate crown optical 
�lass. Used as spotlight lens, condensing lens, et�. 
::itock #1048·S . . . . . . . . . . . . . . . . . . . $1. 50 Postpaid 

BARGA I N  I N  LENS 
CLEAN I N G  TISSUE 

One ream o f  Lens Cleaning Tissue ( 4 8 0  sheet s )  s ize 7 % "  x l I ". 
Stock #704-S . . . . . . . . . . . . . . . . . . . .  $1.50 Postpaid  
Save sti l l  more, buy 2 rpams . . . . . . . . .  $2 .50 Postpa i d  

CONSTRUCT YOU R OWN 
B I NOCULARS 

Here's an amazing buy ! Complete S et of perfec't 
f'emented Lenses and Prisms t o  make a Navy 7 x 5 0 
Binocular. These tine units wre from a recently 
t erminat.ed Government centracL 'Vill make for you 
the same binocular that ,rould retail between $ 1:62 
"nn $ 1 90.  Stock #5102 · 5 . . .  . . . . . . . . . . .  $25 . 00 Postpa i d Stock #501O·S--6 Power Telescope . .  $3. 00 

'"Stock #5011·S--11 Power Tolescope . .  3.25 
Stock #5012-S--20 Pow", Tclesewe . .  7. 25 postPa

l,
;�d _____________________________________________________ 1 

TAN K PERISCOPE REMARKABLE VALU E !  
$ 1 4 1 .01  WORTH O F  

PERFECT LENSES 
FOR ONLY $ 1 0  

Comp�ete System from Artillery Scope ("X) . . .• 
9 Lenses, low reflection coated, absolute.ly Per· feet. Diameters range from 1 1 /3 inches to 
2 1 / 5  inches. Used for making Telescope and 
hundreds of other uses. 
Stock #S019· S  . . . . . . . . . . . .  $10.00 Postpaid 
RAW O PT I CAL G LASS-An exceptional oppor­

tunity to secure a large variety of optical pieces, 
both Crown and �'lInt glass ( seconds ) in vary­
ing stages of processing. Many prism blanks. 
Stock #703·S---8 Ibs. (Minimum 

weight) . . . . . . . . • . . . . . • . . .  $5.00 Postpai d 
Stock #702-S---1 'h  Ibs . . . . . . . . $1. 00 Postpai d 

PRISMS 
I f  you mount. rIght angle Prism in front o f  Camera Lens and poirlt 
nmora straight a:�ead, you can take shot to left or right sine 
without subject's knowledge. Technique successfully used by famon.;; PrE-S8 Photographers. 

Base 
Stock N o. Tnw Widt h 
3049- S---Right Al';;le . . . . . . . . .  6 9 mms. 
3047·S---Right Angle . . . . . . . . .  53 mms. 
3038·S---Roof Prism . . . . . . . . . J H mms. 
3042·S---Right Angle . . . .  41 mms. 
3045·S--Rigllt Angle . . . . . . . . .  70 mms. 
3001-S---Lens Surface . . . . . . . . . 2 0  mms. 
3009-S-Porro . . . . . . . .  . . . .  5 2  mms. 
3016-S---Pentagoll . . . . .  45  rums .  
3029·S�Dove . . . . . . . . . . . . . .  1 6  mms. 
3036·S---80 Degree Roof . . . . . .  6 0  mms. 

Base 
Length 

1 6 7  mms. 
103 mms. 

�4 mms. 
4 0  mms. 

168 mms. 
1 4  mms. 
25 mms. 
22 mms. 
6-5 mms. 
3·6 mms. 

P r i  �e 
$10.00 

4.00 
2. S0 
1. 00 
8.00 
2 . 00 
1 00 

. 75 
1.25 
4. 00 

Complete Set Mounted Components 

Rug g e d ,  strong, 'o riginally c o n s tlr u c t e d  
fo r U. s.. 'Tank Co'rps. Consists o f  2 fine 
P e riscope M i rrors m.o u n t e d  i n  met a 1  
and p l a s t i c .  Pe rfect c o n d i t i o n .  O n l y  
p 1 y w Qood h o d y  fram'e i s  re·q uired to  
finish this exc e p t i o nal· P er iscope . F i rst 
surface m i rror is well p r o t ec t e d  by 
glass w i n d o w s. Set weighs 2%, Ib.:;, .  
Overall length o , f  l11D u n t  6 % ", w i d t h  2 % ". "\V o u l d  n onna l ly r e t a i l  a t  $ 4 0  
to· $ 5 0  . 
Stock #700·S . $3.00 Com p lete Set Postpaid  

TWO SETS ( 4  U N ITS) . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . .  SPEC I A L $5.:0 Postpa d 

Order by Set or Stock No. - Satisfaction Guaranteed - I m mediate Delivery 
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source of ordinary power in com­
petition with coal, oil, and gas fuels 
would be minor. Atomic power 
plants, therefore, must be reserved 
for the special purposes for which 
other types of power are not so well 
suited, as has already been suggested 
above. 

MAINLY H EAT ENERGY - The 
question is often asked, whether 
there is any peculiarity of the energy 
released by nuclear fission which 
enables it to be more efficiently 
used than energy available from 
more familiar sources. For the pres­
ent, at least, the answer must be 
that fission energy is mainly heat 
energy liberated through collisions 
of the extremely energetic fission 
fragments and neutrons. A rather 
minor portion of the fission energy 
is due to other radiation given off 
in the pile. As heat energy, it is sus­
ceptible to the classical methods of 
conversion of heat into work. 

The unique characteristic of heat 
generated by the pile is that the 
temperature which may be attained 
ii'; limited only by the operator's 
desire to maintain the physical 

PROPU LSION U N ITS 
Bring Flexibility of Operation 
To Many Marine Craft 

TAKING a few leaves from out­
board-motor history, large propul­
sion units using Diesel or gasoline 
engines have been proved in war 
action all over the world and now 
offer marine commercial operators 
a high degree of efficiency of opera­
tion and maintenance. These op­
erators can now have the ma­
neuverability they have so often 
envied in small boats equipped with 
the conventional sport-type out­
board. 

The Navy uses these units on 
"Rhino Ferries" and "Rhino Tugs," 
and it is probable that they will be 
used in great quantities as outboards 
on small barges, scows, lighters, 
tugs, fishing smacks, dredges, pile­
drivers, and many other work ves'::' 
sels, but this is by no means the 
limit of their applicability. They 
can be used on any barge or vessel 
that will allow the submersion of 
the propeller. 

One of the outstanding features 
of the "Harbormaster," as these 
units, made by Murray and Tre­
gurtha, are called, is the 360-degree 
propeller thrust steering. Here, for 
the first time in commercial marine 
his�ory, operators have instant con­
trol ' with power by simply turning 
the large steering wheel. This is 
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characteristics of the materials of 
construction. With ordinary fuels, 
the heat of reaction and rate of 
combustion set limits on the tem­
perature which may be reached. 
In the case of the pile, the problem 
is to keep the temperature down to 
the limits set by the physical struc­
ture. Because of this characteristic, 
it is theoretically possible to operate 
a power cycle at such an elevated 
temperature that the efficiency of 
the conversion of heat into work is 
greatly increased. 

In summary, it may be said, al­
though atomic power is probably 
cheap enough to compete with the 
common fuels as sources of energy, 

. the materials are so scarce as to 
make uneconomic their random use. 
Although atomic power installations 
based on uranium fission are not 
minute, their power output for unit 
size can be disproportionately high 
when compared with other types of 
sources. The coupling of small size 
and independence of large fuel sup­
plies or watercourses, however, 
gives the pile certain unique values 
in situations in which these charac­
teristics are important. 

possible because steering is done by 
the thrust of the propeller itself and 
the propeller can turn through a 
complete circle, thus avoiding the 
limitations of rudder steering. 

Another feature is the 180-degree 
elevating mechanism. With this, the 

Heavy-duty marine propulsion un i t  
w i th  steerable propeller that  can  
be ti lted completely out of water 

one-man operator can angle the 
entire submerged section out and 
backward to a position directly 
overhead, if necessary for repair 
work. The elevating mechanism has 
another important function in that 
by angling the submerged section to 
say 20 or 30 degrees, or even 45 
degrees, power and steering can be 
maintained in shallow or reef-filled 

water where the craft or vessel it­
self will float. This ability opens 
new fields to marine commerce­
factories, planta,tions, towns, and 
cities which until now have not 
been "on the channel." 

With the Harbormaster, possible 
damage to propulsion and steering 
apparatus is cut to a minimum be­
cause of a patented shear pin. When 
an immovable submerged obstruc­
tion is struck, this pin shears off, 
allowing the vertical assembly to 
ride up and backward over the 0[;­
stacle, free from damage and with­
out the loss of forward motion. In 
the matter of a minute or so a new 
shear pin can be inserted while 
under way! 

Harbormaster models, both gaso­
line and Diesel, range in power 
from 45 to 300 horsepower. 

PU BLIC RELATIONS 
. Important to Ilusiness 

And Industrial Executives 

TOMORROW'S business and indus­
trial executives will need to be "as 
familiar with human relations in­
volving public attitudes and cus­
tomer relations as yesterday they 
were experts in the field of produc­
tion and sales," declares Paul Gar­
rett, vice president of General Mo­
tors Corporation, in an article for 
the Annual Directory Issue of The 
Constructor, official publication of 
the Associated General Contractors 
of America. 

"Leaders of industry who are 
blazing new trails in industrial man­
agement are men of this type," he 
explains. "And 10 years from now 
business leaders will have become 
more expert in this new field, just 
as they have always learned to be­
come expert in every field on which 
industrial progress depended." 

Recent maj or problems of busi­
ness have not stemmed directly 
from the traditional subdivision of 
business at all, he continues. They 
have had to do with such things as 
taxes, labor unions, governmental 
regulations, community relation­
ships, and so forth. These problems 
bear about as imp'ortantly on busi­
ness operation today as designing , 
engineering, or production. 

"If there is any secret to success 
in building good public relations,' 
Mr. Garrett asserts, "it is that you 
must start at home and work from 
the inside out. Good relations out­
side grow from good relations in­
side. If the immediate family is not 
happy and informed, those whom it 
meets on the outside will not be. To 
outsiders those who work for a 
company are the company-and 
outsiders Judge the company by 
the folks in the company they know. 
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RAMS D E N  O C U LARS 
We are introducing a new ocular designed for astrononKcal and precision optical in. 
struments. This design is the result of many years of experience in the use of all 
types of optical instruments. Resolution, efficiency, and comfort are the paramount 
considerations in eyepiece design. We therefore invite you to check the following 
design 

.
points against any existing eyepiece. 

1. Highest quality len..... produced from 
B&:L optical gla •• , pitch lapped surface., 
accurately centered and edged. AlL .urfa�. 
coated with magnesium fluoride in accord· 
ance with Navy specifications to give a hard, 
durable, antj...refiectioD coating, increasing 
the efficiency approximately 10 percent oyer 
uncoated optics, and reducing glare. 

5. AU interior surfaces black anodized, pro­
ducing a petlDalle,llt, DOD .. �caling, non·reo­
fleeting surface. 

6. Field stop in the focal plane giving sh<!,rp 
definition by limiting unwanted oblique rays. 

2. Recessed eyelens mount, giving greater 
comfort, r.articularly with shorter fOcal 
length ocu aro. 

7. Surf_ mount for reticules or stadia 
hairs. This surface is in the focal plane for 
the normal eye and facilitate. any se.tup 
for angular measurement. 

8. Simple, three.piece constrUction to facili. 
tate cleaning the lenses. 3. Milled rim to facilitate focusing by 

uwringiD,." 

4. Standard size 1 y., " outside diameter -
body of non.oxidizing Dural. 

9. Lenses accurately spun into place with 
jigs to ins� perfect, pennanent centeriqg. 

TYPICAL EYEPIECE 
10. Near surface black anodized to eliminate 
unwanted reflections· from the eyelens mount. 

We are supplying these quality Ramsden eye­
pieces in the following focal lengths: 1 Y2", 1", 
¥II ", '!Is" and . ¥.I". These sizes have been se­
lected to give the greatest utility for general 
work. Note that they form a progression con­
verging by lis" increments. 
The price for each eyepiece is $8.00 postpaid 
in . U.S.A. This is possible oQly through use 
of autom,atic screw-machine set-up and modem 

optical production techniques. We are sup­
plying to those who purchase a full set, a hard 
wood dust-tight case for the -eyepieces. 

EVERY EYEPI ECE HAS 
AN UNCONDITIONAL 

MONEY BACK GUARANTEE 

Send your check or money order today, to be 
assured of prompt delivery. Do not send cash. 

BRANDON SCIENTIFIC DEVELOPMENT 
P. O. Box 85 

''The feeling that he is being 
treated well is almost as important 
to an employee as to know that he 
is being well paid. 

"Lack of attention to grievances, 
real or fancied inequalities in treat­
ment, failure to explain whys and 
wherefores of company policies­
these are the things that underlie . 
most troubles. 

"How the employment office hires, 
what the foremen do, how the pay­
master pays, and how the manage­
ment conducts itself-these are the 
ABC's in the building of harmony 
in the company family. 

"With good · relations inside the 
plant, you have the base for good 
relations with the public outside. 
But you can never take those rela­
tions for granted. Living right is not 
enough. People must know you live 
right. 

"The art of public relations is in 
the art of multiplication-that is, . 
the art of multiplying endlessly the 
good impressions of a company." 

WOOD TREATMENT 
Introduces Chemicals 
Into Sap Stream 

SCIENTISTS of the United States De­
partment of Agriculture have de-

A New York Corporation 

veloped a method by which farmers 
and other users of wood-lot trees 
can introduce chemicals into the sap 
stream of the wood to increase the . 
length of service of fence posts, bean 
poles, garden stakes, and other util­
ity poles. 

The method is neither difficult nor 
expensive to use. The fresh-cut sap­
lings are simply allowed to stand in 
a wooden tub or trough containing 
the right amount of chemical in 
solution for a period of about six 
hours or until they have taken up 
the required amount of chemical. 

Chemicals recommended include 
chromated zinc chloride, zinc chlo­
ride, and copper sulfate (blue­
stone) , of whic1}. the chromated zinc 
chloride is reported to be the best. 
The chromated zinc chloride' is twice 
as expensive as zinc chloride or cop­
per sulfate, but it protects the wood 
longer, and is also less corrosive to 
wire staples than copper sulfate. 
One pound of either of the chemi­
cals dissolved in a half gallon of wa­
ter will treat one cubic foot of wood. 

Best results are obtained when the 
saplings are treated iinmediately 
after cutting. When it is not possible 
to treat them soon after cutting, or 
if the pitch oozes out of the soft 
woods, about one inch should be 
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sawed from the cut end immediately 
before. treating to permit the chemi­
cal solution to enter the sap stream. 
The lower branches may be removed 
for convenience in handling, but a 
few upper branches left attached 
will hasten the treating process by 
facilitating sap movement. 

Many kinds of both hard- and 
soft-wood saplings or trees of a 
size easily handled can be treated 
by the sap-stream method. Pine 
trees are more effectively protected 
against damage by insects and de­
cay than are many hard-woods. The 
treatment is best applied during the 
spring and summer, particularly on 
bright sunny days, when the sap 
flows most rapidly. Hardwoods can 
be treated only from early spring 
to late summer. Pine trees ' can 
be treated any time except dur­
ing freezing weather. Evergreens, 
treated in' winter, require about a 
day to take up the necessary amount 
of solution. 

The method of introducing chemi­
cals into trees and poles through the 
sap stream has been known. to 
scientists for years, but until recent­
ly the method has not been practi­
cable for use by farmers. The 
scientists warn that all of the 
recommended chemicals are poison-
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ous and should be kept out of the 
reach of children, pets, and livestock. 
None of them should be stored in 
metal containers. Because copper 
sulfate is corrosive, it must not be 
used in metal tubs or troughs.­
Timber Topics. 

EXPLOSIVE RIVET 
Can be Set 
Without "Bucker" 

AN EXPLOSIVE rivet especially 
adapted to meet the demands of 

Setting  the new explosive rivet 

peace-time mass production meth­
ods is the latest development in the 
explosive type of "blind" fasteners 
used extensively by the aircraft in­
dustry during World War II. They 
are fastened in place by firing a 
small explosive charge within the 
shank of the rivet. 

Retaining basic features of previ­
ous types, the improved design 
eliminates the necessity for close 
tolerance drilling and provides 
rivets which will accommodate a 
wide range of metal thicknesses. 
These features are in direct con­
trast to those of the explosive rivets 
supplied to aircraft manufacturers 
where precision tolerances and a 
wide variety of lengths were re­
quired. 

After explosive rivets are in place, 
the tip of an electrically heated 
iron is applied to the rivet heads. 
Heat fires the explosive charge with­
in approximately two seconds. The 
shank of the rivet is thus expanded 
to fill the hole completely and a 
barrel-shaped head is formed on the 
"blind" end to lock the rivet se­
curely in place. The strength of 
these rivets is only slightly less 
than that of conventional solid 
rivets. 

These improved rivets are now 
provided in 1 /8, 5/32, and 3/16 
inch diameters, the Du Pont Ex­
plosives Department says, and will 
be produced in additional sizes. 
They are made of various materials 
including several aluminum alloys, 
brass, copper, mild steel, and Monel 
metal. 

Explosive rivets will be useful in 
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the automotive industry for con­
struction and maintenance of 
chassis, bodies, accessories, and 
parts. In refrigeration-cabinet con­
struction for farm and home freezers, 
locker plants, commercial refrigera­
tors-explosive rivets will be helpful 
at many points. 

They are well adapted for the 
construction of prefabricated hous­
ing, for attaching paneling and sim­
ilar applications. They will be suited 
to the construction and sealing of 
air-conditioning ducts and in the 
heating and ventilating field for the 
fabrication of furnaces, stokers, and 
housings. 

LIGHTER WICKS 
Now Braided of  
Asbestos Yarn 

A CIGARETTE lighter wick that 
practically never requires trimming 
or replacement is the latest thing to 
come out of the textile research 
laboratories of United States Rub­
ber Company. 

Made of asbestos yarn, the new 
wick is tightly braided to prevent 
fraying and "blossoming" which 
frequently puts lighters out of op­
eration, the company announced. 
A small core of glass yarn provides 
improved capillary action for proper 
feeding of fluid. 

Textile engineers developed the 
braided wick during experiments 
with Abeston, a fire-resistant fabric 
used in ironing board covers. Wicks 
were formerly twisted instead of 
braided and they had a tendency to 
unravel, producing a flickering, 
smoky flame, the researchers re­
ported. 

H I G H·SPEED T I M E R  
Works to 
1 / 1 0,000 Second 

How FAST is pitcher Bobby Feller's 
"fast one ?"  How sloW is a "slow 
ball?"  How many miles per hour 
does one of golfer Byron Nelson's 
drives travel? How fast is one of 
gridder Sammy Baugh's "bullet" 
passes?  

Long a matter for conj ecture on 
the part of sporting hot-stove 
leagues, such speeds are just a few 
of many that can be clocked scien­
tifically by the General Electric 
time interval meter, versatile elec­
tronic device with a variety of uses. 

Capable of checking extremely 
short time intervals, ranging from 
three seconds down to 1/10,000th 
second, the time interval meter can 
measure velocity of any moving 
body, can determine speed of a cam­
era shutter, can check synchroniza­
tion of flash and shutter on a cam-

era, and can test electrical relays, 
according to G-E electronics engi­
neers. 

In measuring speed of a moving 
body, be it a baseball, football, golf 
ball, or even a rifle bullet, two photo 
tubes with light sources aimed on 
them are set up at a known interval 
apart directly in line of flight of the 
moving body. The light sources shin­
ing on the photo tubes create two 
beams of light. 

The meter begins timing when the 
moving body in flight breaks the 
first beam of light and ceases timing 
when the moving body breaks the 
second beam. Amount of time con­
sumed between breaking of beams 
is indicated in milliseconds on the 
meter dial. With the distance be­
tween beams known, the speed of 
the moving body can be computed 
accurately. 

ALU M I N U M  PLATES 
Reduce Weight 
In Pianos 

A PIANO plate of cast aluminum 
alloy, 80 pounds lighter in weight 
than the ordinary iron plate used in 
these instruments, is now in produc­
tion. The successful development of 
the aluminum piano plate by the 
Aluminum Company of America, 
and Winter and Company, piano 
manufacturers, was aided materially 
by a new stress coat analysis meth­
od developed at the Massachusetts 
Institute of Technology. This meth­
od, made commercially available 
through the facilities of the Magna­
flux Corporation, consists essentially 
in covering the metal with a coat­
ing of brittle lacquer and then 
stringing the plate. The pattern 
which results when the lacquer 

The new l ight-we ight  a lum inum plate 
for pianos weighs only 45 pounds as 
compared with 1 25 pounds for the 
older type. This reduction in weight 
makes for a more easi ly movable un i t  
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cracks under tension of the piano 
strings is then analyzed. Strain 
gages and special electronic equip­
ment are used to complete the 
analyses. The result of these stress 
analyses led to a more economical 
and scientific distribution of the 
metal which further lightens total 
weight without sacrificing strength. 
It was in the development of the 
aluminum plate, called Alumatone, 
that this technique of stress analy­
sis was first applied to problems 
in piano construction. The alumi­
num plate results in a piano that 
can be moved around without effort 
or strain ; the light weight of the 
instrument reduces wear and tear 
on rugs and carpets. 

SAN ITAT I O N  
Increased by Complete 
Destruction of Bacteria 

N EW GERMICIDES tried out in the 
bacteriological laboratories at the 
State Experiment Station at Geneva, 
New York, have resulted in the 
complete destruction of bacterial life 
within five minutes after exposure 
of the organisms to concentrations as 
low as one part of the germicide 
in 20,000 parts of water. 

The new materials are known 
as "quaternary ammonium com­
pounds." While not yet generally 
available, all data so far collected 
by the Experiment Station food bac­
teriologists show a definite future 
for their use in sterilizing procedures 
in food processing plants. At present 
some 15 different materials are be­
ing tested at various concentrations 
against 30 to 40 species of bacteria, 
including types known to be of im­
portance as causes of spoilage and 
contamination in food industries. 

RU BBER FACTS 
Hinge on Cost 
Plus Performance 

P RESENT plants will probably pro� 
duce at least 1,100,000 long tons of 
synthetic rubber in 1946. They cost 
750 million dollars to build. That is 
an investment of approximately $700 
for each ton of annual production. 
If .amortized over 20 years with 3 
percent interest charged on capital 
investment, these plants would show 
a capital cost of j ust over four cents 
p.er pound of synthetic at the start, 
shading down to nothing in 20 years. 
Thus, at the proj ected selling price 
of the product of 16 cents per pound 
under peace-time conditions, the 
amount available for raw materials, 
repairs, overhead, and selling costs 
will start at around 12 cents per 
p-qund of product and increase year 
by year as the capital is written 
off. Yet, that's only one way of cal-

Ingenious New 
Tech nica l Methods 

To  He lp  You with Your Re(onversion 
Problems 

New Comparator Gage Saves Time 
- Gives 6 Inspedions in One! 

Even the most inexperienced operator can obtain ac· 
curate inspection of externally threaded parts, with 
the Limitrol Comparator Gage-in many instances, 
increasing the. rate of inspection as much as 400%! 
The Limitrol, froved in hundreds of war plants, 
permits 6 visua checks in one: pitch diameter, . 1ead, 
taper, out.of.!oundn.ess, angle, and s!raightness. Its 
use reduces Inspection and production costS, cuts 
scrap waste while increasing speeds of operation. If 
a part passes the Limitrol, it will assemble accurately. 

Graduated dials are furnished as standard equipment. 
These dials are graduated in i ncrements which al?' 
proximate .0005 inch when the magnification IS  
250 to 1 ,  and serve as a guide in determining just 
how far over or under the limits the part inight be. 

Another "help on the job" is chewing gum. Chew· 
ing seems to make work go easier, time go 
faster. Good chewing gum is available, but there's  
st ill  a s hortage. That' s why we at Wrigley wish we 
could make Wrigley's Spearmint now, to help in·  
crease the available supply. You may be sure we 
will, just as soon as sugar restrictions are lifted. 
Meanwhile, chew arty good available brand, because 
it's the chewing that really does you good. 

You can get complete information from . 
N. A. Woodworth Co . ,  Sales Division, 1300 E. Nine MileRd. 

Detroit 20, Michigan 

Hand Model used for 
"in process" gaging 

AA-5 1 

culating. But with butadiene from 
petroleum at six to seven cents 
per pound, synthetics appear com­
petitive with natural rubber. Now, 
call in the politicians. 

Reports from experts who have re­
cently returned from careful ex­
amination of German synthetic rub­
ber plants and plans, place the hur­
riedly constructed American indus­
try well ahead of the older German 
one in quality of product, efficiency, 
and production. 

For many important uses, rubber 
processors believe the various syn­
thetics can never be displaced by 
plantation rubber, even at ruinous 
sacrifice prices. In other applica­
tions, the future surely holds great 

promise for mixt.ures of synthetic 
and natural rubbers, also practically 
regardless of price. In still other ap­
plications the natural product will 
hold its place, according to informed 
opinion, even though it should cost 
10 cents or so per pound more than 
its synthetic competitors-an un­
likely situation. In the first class 
fall many uses embraced in the cate­
gory of mechanical rubber goods 
and solvent hose. Tires seem prob­
able members of the second class al­
though various parts of tires for dif­
ferent services will fall into hoth 
the second and third of these classes. 
Side walls of balloon tires will re­
quire natural rubber for best service. 
-The Chemical Digest. 
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N ew P rod u cts 
a n d P rocesses  

D I M E N S I ONAL VARIATIONS 
Measured Visually 
With Snap-Gage 

FATIGUE and differences in the sensory 
perceptions of the operators are prac­
tically eliminated as sources of error 
with a recently introduced visual-in­
dicating snap-gage. Dimensional varia­
tions are read directly in calibrations 
of .0001 inch on a dial with an .008 
inch range. 

Operation' of the gage, manufactured 
by the Federal Products Corporation, 
is based on a flexible lower anvil which 
transfers the dimensional variation of 

Snap-gage substitutes vision for touch 

the workpiece to the dial indicator. 
Both anvils are tungsten carbide tipped 
and an insulating finger grip is provided 
to prevent heat transfers from the 
user's hand. 

S I LICONE VARNISH 
Gives New Advantages 
In Electrical Insulation 

A NEW SILICONE varnish known as DC 
996, enables all types of electrical shops 
to realize the new advantage of sili­
cone insulation. Among those advan­
tages are greater protection against 
failure due to sustained overloads; 
greatly increased service life of elec­
trical insulation; higher permissible op­
erating and ambient temperatures; in­
creased protection against excessive 
moisture even after prolonged expos­
ure to elevated temperatures; the elimi­
nation of fire hazards resulting from 
the failure of conventional electrical 
insulation; and increased power output 
per unit weight. 

Electrical equipment wound with 
silicone insulating materials and sealed 
b� impregnating with DC 996 will have 
the high order of thermal stability and 
the retention of waterproofness char-

acteristic of silicone insulation. Silicone 
insulating materials impregnated and 
bonded with DC 993 can be cured at 
temperatures obtainable in ovens now 
used for curing organic varnishes. 

Another advantage of this new sili­
cone varnish is that electrical equip­
ment can be baked fully assembled 
without damaging the commutators or 
the slip rings. 

POWERED COAL 
Made by "Puffing", 
Meets Turbine Needs 

SIMILAR to the "puffing" of cer.eals, a 
new method of pulverizing and drying 
coal operates on the continuous ex­
plosion principle, and involves no mov­
ing parts. By simply allowing the coal 
to pass through a nozzle with steam or 
air, a high degree of pulverization is 
obtained with upper pressures of less 
than 100 pounds per square inch, and 
with moderate steam temperatures. It 
is reported that compressed air pro­
duces equally effective pulverization, 
without the necessity of heating the 
air. 

The principle of the pulverizer de­
pends on the steam or air entering the 
minute pores of the coal so that when 
the coal passes almost instantaneously 
through the nozzle-thus greatly re­
ducing the outside pressure-the gas 
trapped in the pores expands and pow­
ders the coal. Drying, accomplished si­
multaneously with pulverization, re­
sults in dry powder; fineness of pul­
verization depends upon pressure drop 
and the ratio of gas flow to solid flow. 

The process appears to be particu­
larly well adapted to the preparation 
of coal for burning in the open-cycle 
gas turbine. In this application, the coal 
must be put under pressure and the 
air for pulverizing would be obtained 
from an auxiliary compressor which 
would take its air from the discharge 
of the main compressor. The pulveriz­
ing air would then serVe as primary 
air to convey the pulverized coal into 
the chamber. Another application may 
be the utilization of large tonnages of 
wet coal fines which are now useless 
because their excess moisture makes it 
impossible to burn them in conven­
tional equipment. ·  The "coal atomizer" 
has demonstrated ability to dry and 
pulverize this material satisfactorily. 

EDGER 
Prepares Plates Quickly 
For Automatic Welding 

SUBSTANTIALLY reducing the time re­
quired for side edging or trimming of 
plates preparatory to their being auto­
matically welded, a new trimmer has 

been perfected which simultaneously 
trims both side edges in one pass. 

The Thomas plate edger, made by 
Thomas Machine Manufacturing Com­
pany, shears the material rather than 
planes it. The shear cut, in addition 
to being more rapid, results in a 
tighter, more accurate joint between 
two plates than.is obtained by any other 
production method, according to the 
manufacturer. Two major operational 
factors assure this result: First, the 
plate is held perfectly flat while under 
the shear blades. Thus mill wave, which 
is present in the majority of plates, is 

Shear cutting g ives accurate edges 

eliminated. Second, the plate is car­
ried through the entire shearing cycle 
in the same relative position. In con­
sequence, finished plates are removed 
from the machine with edges parallel 
within extremely close tolerances, ideal 
for automatic welding. 

The plate edger may be operated by 
one man, and a high degree of skill is 
not necessary. In edging the larger 
and heavier plates, however, it is eco­
nomical to utilize a helper for loading 
and unloading. Tool set-up or change 
may be accomplished by the operator 
with a wrench and a simple measuring 
tool. 

TRANS PARENT ENVELOPE 
Protects Sensitive 
Precision Instruments 

PROTECTION and preservation of val­
uable precision instruments, vital to 
accurate performance, is an industrial 
"must." To insure the precise function­
ing of delicate parts, instruments must 
be guarded from dust, lint, fumes, and 
moisture. For this reason, many makers 
and users of precision instruments 

Flexible cover shields delicate scoles 
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have called on the Resistoflex Corpora­
tion to "tailor" com par cases or covers, 
which completely enclose a wide variety 
of delicate instruments, A vinyl resin 
derivative, compar shuts out all harm­
ful particles that might interfere with 
precise performance and preserves the 
most intricate of working parts, The 
covers, specially prepared to specifica­
tions, retain their transparency, flexi­
bility, and immunity to air-borne 
dangers throughout an almost unlimited 
serv-ice life, 

ROTARY SOLENOI D  
Has Many 
Industrial Uses 

DEVELOPED and manufactured for use 
in bomb release mechanisms, a rotary 
solenoid is applicable to many controls 
in the aviation, automotive, railway, 
shipping, communication, and other 
fields where direct current is available, 
Known as "Led ex," these rotary 
solenoids are smaller in diameter than 
a man's pocket watch and only about 
twice as thick, Proportionately, they 
deliver many times the power of con­
ventional solenoids, When. the magnet 

Solenoid is jar-proof and powerful 

is energized by an electric current, a 
torsional power of the, rotating member 
in excess of four inch-pounds is pro­
duced. 

Besides saving space due to its com­
pactness, the Ledex solenoid meets 
government requirements of immunity 
to accidental operation through shocks. 
This jar-proof feature is one of the ad­
vantages which especially commended 
the solenoid to aircraft engineers. 

WHEEL D RESSER 
Contains Over Five 
Carats of Diamonds 

JUST introduced by Industrial Abra­
sives, Inc., for the metal, ceramic, plas­
tics, glass, and related trades, a new 
dressing tool, - the Super-Cut Circle 
Set, is especially designed to fulfill the 
need for a sturdy, efficient, economical 
abrasive wheel dresser that is built for 
rugged service on jobs where fast 
dressing and long life is expected. 

Some of the features of the new 
circle set are listed ' as follows: The 
new tool consists of only three parts, 
the circle set insert, impregnated with 
diamonds, 1/s inch deep and 1/s inch 
wide, the holder, and one set screw. 
The insert contains over five carats 
of specially selected diamonds, uni­
formly distributed; in case of accident 
or jlbuse, only part of the tool is dam­
aged or destroyed instead of an ex­
pensive single point diamond. As the 
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tions by. many leading individtial. and firma. All 
classes of waxes and their properties, 1!I0urces, and 
uses are discussed. ' 1 1.10 

• ( The above prices are postpaid in the United States. Add, on foreign orden, 
25¢ for postage on each book, except as noted. ) • 

(All prices subject to change without notice.) 

For Sale by : February, 1946 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York 18, N. Y. 
I enclose S . . . . . . . .  for which please forward a t  once the following books : 

Name 

Address ., . . . . .  , . . . . . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Write us for information on books on any subject. We can supply any book in print. 
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tep layer ef diamends wears dewn, 
ether diamends are uncevered and ceme 
intO' cutting PO'sitiO'n sO' that, at all 
ti mes, several diamend PO'ints are si­
multaneeusly in centact with the 
grinding wheel. 

EYE S H I ELD 
Is Made of Plastics and 
Weighs Less Than an Ounce 

FeR USE in semi-hazardeus jebs such 
as spet welding, light grinding, and 
weedwerking, a plastics eye shield, 
weighing less than ene eunce, has 

Shie ld does not ,  interfere with 
glosses; is qu ickly replaceable 

be,en develeped by WiJlsen Preducts, 
Inc. 

A feature ef the FeatherSpec, as it 
is knewn, is the ene-piece plastics lens, 
gripped tightly in a suspensien-Ieck 
frame, but interchangeable er replace­
able in ten secends. A slight pull re­
leases the lens frem the greeved metal 
frame and makes it pessible to' substi­
tute a green lens fO'r a clear lens if 
the werk invelves glare. 

The new shield can be wern ever 
special prescriptien lell,ses with cem­
plete cemfert and gives added pretec­
tien to' these werkers whO' wear glasses. 
Only ene size is needed to' fit any type 
face because the new nese rest, which 
is part ef the lens, simplifies the jeb 
ef prO'per fit. 

DEW-PO I N T  RECO RDER 
Uses Photocell to 
Detect Moisture Film 

C LeSER centrol ef the effects ef water 
vaper in air er ether gaseeus mixtures 
is afferded by a new dew-peint re­
cerder new effered by Surface Cem­
bustien, The recerder is especially 
applicable fer furnaces utilizing pre­
pared gas atmespheres, er wherever 
dehydrated air er a gas mixture ef 
centrelled meisture centent is desir­
able, as in the chemical and feed 
precessing industries, drug preparatien, 
and 50' en. 

The recerder can pre vide a virtually 
centinueus recO'rd ef humidity within 
a temperature range ef frem minus 
70 to' plus 60 degrees, Fahrenheit. 
Mere precise and mere frequent ad­
justments ef the varieus censtituent 
g�es in the atmesphere can thus be 
made to' cempensate fer differences 
in humidity, Or if humidity centrol of 
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the air er gaseeus atmesphere is used, 
permanent infermatien cencerning its 
dew peint is previded. 

The recerder applies the principle 
O'f the dew-peint cup, which has leng 
been used in its eriginal ferm fer de­
termining the humidity ef air and 
ether gaseous mixtures. Its O'peratien 
is therefere independent ef the nature 
er cempositien O'f the gases making up 
the atmosphere. 

The principal units of the recO'rder 
are a dew-peint cup with mirrO'red 
surface which can be refrigerated at 
varying temperatures, a thermeceuple 
which is cO'nnected to' a recO'rding 
petentiemeter, and the refrigerating 
unit with its asseciated circulating sys­
tem, In eperation, a stream ef the 
furnace gas, after filtering, is directed 
against the mirrO'red surface ef the 
dew-peint cup, while refrigerant is 
circulated within the cup. As the tem­
perature of the refrigerant dreps, 
which in turn decreases the tempera­
ture ef the mirrer, a film ferms O'n the 
surface when the dew-peint tempera­
ture O'f the gas is reached. As seO'n as 
the film ferms upon the mirrer, it in­
tercepts a light beam which has been 
directed upen the mirrer and which is 
reflected en a phetO'electric cell. When 
this takes place the cell alters the flew 
ef current which in turn shuts eff the 
flew ef refrigerant areund the mirror, 
at the same time making an instanta­
neeus peint recO'rd ef that temperature 
O'n the recerder chart. This O'peratien 
is centinueusly repeated at three min­
ute intervals So' that the series ef in­
stantaneeus recerdings forms a virtu­
ally centinueus "line. " 

H EAVY VATS 
Handled with Trucks 
And Tilting Device 

I N THE packing industry, hams are 
cured in large epen-tep weO'den vats 
centaining a brine

'
solutien which must 

be changed at intervals. Formerly done 
by hand, the eperation was slew and 
cestly-the filled vats weigh 1600 
peunds-and dangereus fO'r men be­
cause packing heuse fleors generally 
are wet and slippery. TO' make present­
day mechanizatien ef packing plants 
mere effective, a vat-dumping unit was 
designed to' elevate and empty the filled 

Manpower is replaced by electricity 
for t i l t ing and  moving large vats 

vats within a few seconds, eliminating 
hazards and delays that formerly 
slewed the entire curing line. 

In eperatien, the leaded vat is trans­
ported by means of a fork-type truck 
and placed in a steel cradle. The cradle 
is centered in a steel framework to' 
which it is pivO'ted at its ferward end. 
The cradle with its load -is tilted by 
means ef gears and an electric meter. 
Brine and hams are discharged intO' an­
ether vat placed en a pallet ef timbers, 
So' that it may be readily lifted and 
transperted by means of the fork truck. 

Heavy leads are thus transferred sO' 
quickly and safely that the system, de­
veleped in ceordinatien with Elwell­
Parker Electric Cempany, will prebably 
find applicatien in ether industries as 
well. 

FAST RELAY 
Has Sealed 
Moving Parts 

SPEEIiIS up to' 1000 per secend are pos­
sible with a recently developed sealed­
mechanism type relay. A glass envelope 
ensures reliability by protecting all 
meving parts frem moisture, dust, or 
'cerresive fumes, as shewn in the cut­
threugh illustratien. Sensitivities dewn 
to' 1/2 milli-watt and current ratings 
up to' five amperes are available, while 
closing times may be reduced to' ene 

Cutaway view shows compact design 
of relay mechanism sea led within 

milli-secend. Cempact as well as fast, 
the Stevens-Arneld "Millisec" relay is 
three inches high with a 1% inch base 
diameter fer a 115 velt A.C. ene-ampere 
rating unit. 

NON-M I NE RAL O I L  
Makes Cold Weather 
Starting Easy 

HAVING unusual advantages ever min­
eral oil, particularly fer cold weather 
use, a new internal combustien engine 
lubricant is new being preduced in 
commercial quantities. The lubricant 
can be manufactured to' any desired 
viscesity ana is wax-free. Peur-peints 
vary frem -30 ' to' -80 degrees, Fah­
renheit. Flash points range from 300 
degrees, Fahrenheit, up and densities 
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TELESCOPES 
Our engineers have com· 
pleted various new models 
of Terrestrial and Astro· 
nomical Telescopes. Now, 
we are in a posi,tion to ac· 
cept orders. The optical 
accuracy, superior mate· 
rials, and careful crafts· 
manship synonymous with 
Mogey quality. standards 
have been meticulously 
maintained in these new 
designs. 

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

Wm. MOGEY & SONS, Inc. 
Established 1 882 

PLAINFIELD NEW JERSEY 

The NeW in Arc 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 lowercosts and 
better products. 35 new pro.cedur.es. 2 2  
new cost tables. 16 new subJ ects 1 0  Arc 
Welding design. technique. application. 

Ev�n if you have previous editions of the 
"Procedure Handbook", you cannot afford 
to be without the new. authoritative 
Eighth Edition. This l 3 I 2·page :'bible ,?f 
Arc Welding" outdates all prevIous edl' 
tions • • •  affords you the assurance of 
reliable reference dala at negligi ble cost. 

1 3 1 2  pages . . .  1 647 iIIustrat;ans 
Size 6" x 9" X 1 ¥4" 

• Welding Methods " Equipment 
• Technique of Welding 
• Procedures, Speeds & Cost. 
• Weld Metal " Methods of testIng 
• Weldability of Metal. 
• Machine Design 
• Design 

SCIENTIFIC AMERICAN 
24 W. 40th St.. New York 18. If. Y. 

approximate that of water. Carbon resi­
due values are less than 0.01 , percent, 
regardless of viscosity. The lubricant 
is characterized by low change of vis­
()osity with change in temperature, 
having viscosity indices in the range of 
140 to 160. 

Developed by the Carbide and Car­
bon Chemicals Corporation, the new 
lubricant contains no petroleum oils and 
practically eliminates sludge and var­
nish formation in the engine. Wear of 
the moving parts is in line with wear 
experienced with ordinary mineral oils. 
Ease of starting in cold weather is an 
outstanding advantage. 

CENTE R I N G  PROBLEMS 
Simplified by New 
Optical Locating Device 

LOCATING layouts, work edges, lines, or 
punch marks to any revolving spindle 
axis is simplified with an opti()al device 
designed to be used on any vertical or 
horizontal spindle machine tool. Opti­
Locator is easily fitted to standard 
collets, tapers, or other adapters and 
a fine threaded "line-up" screw com­
pensates for any spindle run-out pres­
ent in the machine, according to the 
Benton Company, its manufacturers. 

Since the instrument provides mag­
nified images, visual centering to an 

}) 
Locator ( above ) has a l i ne -up  screw 
and focus ing  screw for sett ing;  lens  
p r i sm i s  spr i ng  mounted. Datum u n i t  
( be low) g ives center for v e e  block 
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Enlarged edition, 
including statements by 

the British and Canadian 
governments 

• 

om lc  

ner 
FOR MILITARY PURPOSES 

By Henry 
De Wolf Smyth 

T
HIS is the famous "Smyth Report", 
issued at

. 

the direction of Maj . Gen. 
Leslie R. Groves, in charge of the 
Atomic Bomb project-a general ac­

count of the development of atomic energy 
under the auspices of the United States Gov­
ernment. 

The new edition-now available in your 
bookstore-indudes a 40·page section giv­
ing the text of official statements on the 
British and Canadian contributions to the 
research. 

"One of the most fascinating and almost 
certainly one of the most important books 
published in our time. Here are the authori­
tative facts . . . They have already been 
summarized. popularized, 'explained' in a 
thousand newspaper articles ; but all the 
artides put together do not carry the impact 
of this sober, ·semi·technical' narrative ex· 
position of the most revolutionary single 

development that any men now living are 
ever likely to know."-Edilorial, N. Y. Herald 
Tribune. 

320 pages, 8 drawings, 1 1  photographs. 
Cloth bound, $2.00,. paper bound, $1.25 

11 5,000 COPIES IN PRINT 

At your bookstore 
PRINCETON 

UNIVERSITT PRISS 
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POOR 
E Y E S I G H T ? 

Try the New P I KE 
Electric Reader 

:Ie �� �f�er�ld:nt =; 
eyesight. WonderfUl for 
doctors, scientists and 
draftsmen. 
Wrlt.e for free Information 
and details of this new In­
vention that makes reild­
ing matter 3 times larger. 

Elizabeth, N. J. 

EXPERIMENTERS 
Assortment of almost 400 valuable new springs. 75 dlJferent kinds, numerous sizes, containing 
torsion, expansion, compression. and some flat 
types, 10,000 uses, $2.00. Useful for all expe­
riments. models, repairs. Deluxe assortment. 
$3.00. Jumbo assortment, $5.00. A Tremendous 
Value. Postpaid. Satisfaction guaranteed. 

TECHN I CO 
P. O . .  Box 246-C, We.t Hartford, Cpnn. 

Send for FREE UTERATURE on (· ' ·��INT. 1 . AND TRADE MARKS � C. A.SNOW & CO. �I Reg. Patent AitorneysSinte 1875 
430 Snow Bldg. Washington 1, D. C. 

For 
Scientific and Technical Books 

Try onr Book Department 
SCIENTIFIC AMERICAN 

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

MAGI C  WELDER MFG. CO. 
239 Canal St. Dept. PA-2 New York City 

LANGUAGE 
IS POW'ER 

• • •  Forge ahead, win 
speci a l  assi g n men.ts, 
promotion, beller iob 
In g l o b a l  peace t i m e  
apportu n i.t i e s  t h rough 
ability to speak a for­
eign language. 

MASTER A NEW LANGUAGE 
quickly. easily, correctlY by 

L I N G U A P H O N E  
The world·famous lingua phone Conversa­
tional Method brings voices of native teach­
ers I NTO YOUR OWN HOME. You learn the 
new languag" by LISTEN I NG. It's amaz­
ingly simple; thousa"ds have succeeded. 
HOME-sruDY COURSES IN 29 LANCUAGES 

Send for FREE book-

Ll N G UAPH O N E  INSTITUTE 
1 1 0 RCA IIldg., New York 20 Circle 1 OB.'lO 

______ iiior _____ �_ .... _ _  _ 
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l INGUAPHONE INSTITUTE. 
1 1 0  RCA ·B'ldg.,  New Y ork 20, N .  y, 
Send me the FREE linguaphone Book. 
Name : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

• Addre.s. • . • . . .  . . • . . .  • .  City . . . . . . . . . . . 
language I nterested . . . . . . . . . . . . • • . • • . • •  

accuracy of .0001 inch is a matter ot 
moments although time and labor are 
also saved on less critical work. 

An accessory datum block increases 
the magnifying unit's utility by provid­
ing a hairline alined to any ' finished 
edge, or by centering vee blocks and 
similar fixtures to a spindle for machin­
ing circular stock. 

BAN D·SAW GUI DE 
Uses Permanently 
Lubricated Wheels 

ESPECIALLY adapted to metal and plas­
t�cs as well as wood, and adjustable to 
blades 1f4 to VA! inches wide, a band 
saw guide and metal safety guard is 
announced by The Boyer-Campbell 
Company. Side guide wheels mO\.1llted 
in a staggered position ' to eliminate 
binding, and a grooved bac.k wheel 
to hold saw in position-all equipped 
with permanently lubricated ball bear­
ings-give a smoothness of operation 
that produces a clean, accurate cut, 

Saw guide in use; inset shows details 

reducing breakage to a minimum. Posi­
tive 'adjustment of mounting arm on 
supporting bracket is provided by a set 
screw that exerts pressure against a 
90 degree pin that in turn presses 
against the adju!lting screw. This . elimi­
nates any tendency to loosening or 
creeping. 

A I R  HAM M E R  
Can be Applied 
To Many Jobs 

SMALL but powerful, a new pneumatic 
hammer delivers some 13,000 blows per 
minute and operates on compressed air 
at 80 to 100 pounds per square inch. 
Weighing less than two pounds, the 
hammer, appropriately named the 
"Bantam Bully," fits easily in the hand. 
A pistol-grip handle gives the operator 
comfortable control of the rapid-firing 
power of the hammer. The valve con­
trol, in pistol trigger position, adds to 
the ease of control. 

Tools for the hammer, of which a 

TH E H ENRY SYSTEM 
Of Finger Print 

Classification 
and 

Identification 

is now in use by most 
of the Police Departments in the 
United States. It is also the system 
which applicants for many Civil 
Service positions must master before 
they can successfully fill all require­
ments. 
The only book based on the Henry 
System is Frederick Kuhne's 

"TH E FINGER 'PRINT 
INSTRUCTOR" 

I n  this 182-page book, written b y  a 
noted finger print expert who was 
for many years in the Bureau of 
Cdminal Investigation, New York 
Police I)epartment, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details clear. 
Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

$4.25 postpaid 

Order from SCIENTIFIC AMERICAN 
24 West 40th Street, New York 1 8, N. Y. 

Scientific Americ,an's 
two telescope hooks 

AMATE'U R TELESCOPE 

MAKI N G  and 
AMATEU R  TELESCOPE 

MAK I NG-ADVANCED 

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

' 

For their Officials 
For their Technical Staffs 
For their Workmen 

Why? 
Because the basics of precision pro­
duction in optics are essentially the 
same for amateur and professional 
alike. Today the two books are in 
nearly every optical industry's offices 
in the nation. They "rate." 

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

SCIENTIFIC AMERICAN 

24 West 40th St., New York 1 8, N. Y. 
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Hammer features small size, h igh speed 

wide variety are available, are loaded 
in a quick-acting, ball-and-channel 
locking chuck. A quarter-turn of the 
knurled nose of the chuck locks or re­
leases any of the tools. The "Bantam 
Bully" hammer has but only one mov­
ing part, the piston striking member, 

. which is precision-fitted in a finely 
ground cylinder. Travel of the hammer 
piston is approximately o/s inch and 
normally operates between 12,000 and 
14,000 blows per minute, depending up­
on the trigger regulation and the air 
pressure available. 

Uses for the tool include all kinds of 
cold chiseling of metals, peening, weld­
ing-flash stripping, light scaling, light 
riveting, forming and finishing, routing 
of all kinds, paint and rust removal, 
star-drilling concrete, caulking, tem­
plate marking, loosening stubborn 
threaded fastenings by vibration, fender 
work, wood gouging in pattern making, 
and many special driving, cutting, and 
vibrating jobs in electric motor and 
small machinery assembly. 

PHOTOCELL GAGE 
Uses Shadow to 
Check Parts' Accuracy 

ORIGINALLY developed to gage the 
length of the firing pins in ordnance 
fuzes, a new automatic electronic gag­
ing instrument has been developed 
which is capable of automatically gag­
ing a wide variety of small parts either 
metal, plastics, ceramic, glass, or paper. 
Entirely automatic, the machine can 
gage the depth of holes, external lengths, 
and outside diameters to close toler­
ances with high precision. It operates 
at a speed upwards of 3300 pieces per 
hour, eliminating the human equation. 
Speed of the machine depends upon 

Gage inspects, selects, and counts 

l:glgl�g�;:;:::�i;fJt:;:U:H:;OOIDID' 

Built to your order 
Fluo,ide Hard Coated Surfoces Made fram 

II Crown and Flillt Precision annealed Optical 
II Glass � Clear Apert\Jre Focal Length Price � 2 inch 20 inch $15.00 
i!!J 3 . . 45 .. 40.00 Igjlll � :: � ': , Jgg:� II )t 6 " 90 1 /  400.00 
II We can manuf

,

acture. any size objective 
II and focal lengths to your order. 

All focal lengths subject to plus and minus 

II �WLECTiNGf 
T�r��OPE MIRRORS. COR- II I RECTLY FIGURED: CHROME ALUMINIZED: 

Mode from Pyrex blanks. : Diameter Focal Length Price 41,4 inch 32 inch $15.00 II 
II � .. � :: �:gg 
II 10 80 .. 1 00.00 Igj 1 2V2 " 96 . . 200.00 
� Above objective lenses and mirrors guar-: anteed to he built to your satisfaction or )( )t we wiU refund your money. 

MA Y F LO R  P R O DUCTS CORP. II 
KATONAH 2, N. Y. 

I I  : ,fA =I : i i i J i f  i 

• 

Take prompt steps to protect your In­·vention. Delays 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 
�:d'

m
;��rP1��ve��� h�rll� 

p
��

tec
�J'.!'y� 

McMORROW & BERMAN 
Registered Patent A lIarney, 

175·C Allantic Buildinu. Washington 4. D. C. 

• 
ATO M I C  ARTILLERY 

AND TH E ATOMIC BOMB 

By John Kellock Robertson 

EXPANDED edition of a standard 
best seller of several years standing, 
which covers electrons, positrons, 
protons, cosmic rays, and artificial 
radioactivity, plus a chapter on the 
atomic bomb. 

$2.60 postpaid from . 

SC I ENTIFIC AMERICAN 
24 West 40th Street N_ York 1 8, N. Y. 

. C o m p l e t e  H O M E �  
STUDY C�RSES and 
seU-instruct.ion text­
books. slightly used. 
Rented. solei. ex­
changed. All subjects. 

100% satisfaction. Cash paid lor used courses. Full 
details & lOO-page lll.ustrated bargain catalog Free. 
Write Nelson Co.. 1139 S. Wabash Av .. Depi. 2-31. 

Chicago 5. ru. 

If you desire to save. time and die ex�n .. 
on production of metal stamping. or other 
small parts, tben the DX·AeRO System 
of "Metal Duplicating Without Dies" 

. Ojf1:rl1§ .O�[tt]lf 
HORJEIHOE 

4 OUNCE "AUU CO'; MAGIn 
I� 

.\LSO A N  8 OUNCE HORSE SHOE  
.. 1.40 POSTPAID.' 

Lifts 20 times own weight. 

BAR ' 
"A L N I C O "  MAG.IT 

I �  
Include Remittance with your order. 

Alnico VEST-POCKET Ed ition Bars. 
7/8" x 5 / 1 6" x 3/ 1 6", set of two 20¢ 
Alnico BVLLDOG Magn,et., 
1 -7/8" x 1 -9/ 1 6" x 3/8", set of two 55¢ 

Send stamp for descripti"e circular 

H A R R Y  R 0 S S 
MtcROSCOPES 

SCIENTIFIC & LABORATORY APPARATUS 

68-70 West Braadway 

New York 7, N. Y. 

merits _ your consideration. All duplicated work is accurate 
to .001" . ' These precision machine,a are adaptable to an 
endless variety of work, and ideally Iwted for use by girl 
�perators. For short runs your parts are processed 'Oi a matter 
hours instead of waiting week. for dies. 

Send for catalog . • •  "Metal Duplicating Without Dies" 
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"A SIX ROOM HOUSE, $2SqO.OO Complete, Ready for You to Move In" 
by George W. Pearce 

The author, a mechanical engineer, reM 
views the. history of housing and shows how 
building costs have risen in the last 1 .5 0  
years until few families c a u  buy a house 
adequate for their needs. 

He then describes 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 he had m ost anywhere in the 
United State for ,112800.00. 

Included with the book a:e 1 0  folded 
drawings 1 2 "  wide x 1 0 "  long. These 
drawings by Mr. Pearce show all the details 
of construction .for this house - the wit­
ing, the plumbing, the automatic oil beat­
ing system and the fluorescent lighting. 
The book is devoted to showing how simiJar 
savings can be made on any 'house of any 
style, size or floor plan. 

A very l"eadable and interesting book. 
Every pl"ospective home owner should have 
a copy. 1 3 8  6" x 9" pages, 26 illustl"ations, 
leatherette bound, 10 large drawings. 
Send $2.00 to TECHNICAL PRESS, 
Box 6 1 ,  Swampscott, Mass. and your co.py 
will be rushed to you postpaid. Distributed 
solely by Technical Press - Not sold in 
book stores. 

. 

Equatoria l Mountings for 
Weather Bureau I nstruments 

and Telescopes 
Ramsden Eyepieces y.. " ,  Y2 " ,  I" E.F.L. I y.. " dia. each $5.10.  

C. C. YO UNG 
2 5  Richard Road East Hartf .... d 8, Conn. 

INVE NTORS. Do Not Delay. 
In order to PROTECT your Invention and reap 
the reward that should be yours, PATENT 
your invention ' wit-hout delay. and at the same 
time have RIGHTS to sell when Manufacturers 
convert to Civilian Production. Write for 
information - TO-DAY. 

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

Listen 
fo fltis 

I Reeo,.d. 

SPEA 
SPANISH 
'RENCH. GERMAN. OR ITALIAN 
Bi� opportunities awaiting Americans who

' 
speak 

Spamsh. Learn as a child learns-"by listening" to these new OORTINA recordings. Only 15 Minutes G Day 
Cortinaphone M ethod famous for 60 years. 

THOUSANDS have foun4 
it  the most fascinating. 
most satisfactory method. 
Here is the quick. easy 
way to learn Spanish for �� PLEASURE AND BUSI-� NESS. INVESTIGATE! 

Sent on 5 Day� Approval 
"The Oortlna Short-Cut"-tells just what you 

want to know. Interesting. Get ,it !  

Wri'te Toda�-:-NOW 
r CORTI NA Ac;';-(�=e-S;iilisrs- ;;, T 

60 Years) • I I Suite 152 A, 105 W. 40th St. , New York 18, N. Y. 
I I Please send me---Without obligation-your free 

I 
booklet, "The Cortina Short-Cut." I am Inter- I ested In (mark) : 

I IAI, SPAN ISH  0 French 0 Ita l ian 0 German I 
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the size, shape, and manner in which 
the part to be gaged is handled. 

Mechanical contact is made at a de­
sired point in the work by a stylus 
rod to which is attached a razor-like 
flag. Image of this flag is projected into 
an optical system by light. A high order 
of magnification is produced, causing 
a shadow of this flag to be proj ected 
and reflected onto a panel of two pho­
toelectric tubes. Distance between these 
two tubes represents the tolerance of 
the dimension being gaged. This dis­
tance can be widened or narrowed by 
micrometer adjustment, according to 
the tolerance desired. Acting as 
switches, one tube must be covered 
by shadow and the other must be in 
the light to activate the acceptance 
mechanism. If the dimension being 
gaged is below the limit both tubes 
will be in the light, causing the pieces 
to be rejected: If the dimension of the 
piece is above the limit, both tubes 
will be shadowed, . also causing the 
piece to be rejected. According to the 
makers, The Autotron Company, it is 
possible to gage accurately dimensions 
with tolerances as small as .0001 inch. 

D R I LL PRESSES 
Controlled with 
Air Motor Feed 

A STEPLESS-RANGE power feed for use 
on drill presses, milling machines, sur­
face grinders, and similar equipment 
advances work or tools a pre-deter­
mined distance, under a pre-determined 
power thrust, and automatically re­
turns to starting position. Incorporating 
simple and positive precision controls 
for feed and traverse rate, for power 
thrust, and length of stroke, the new 
feed is powered by an air motor that 
operates on any air pressure up to 160 
pounds and delivers a power thrust 
approximately five times operating air 

line pressure. Two throttle valves per­
mit unlimited variation of feed and 
retraction speed. Advance may be so 
slow it is barely discernable, · the re­
turn as fast as desired. 

To assure if smooth, 
without whip, jump, or backlash the 
Bellows-Senacon Feed may be equipped 
with an accessory consisting of a hy­
draulic resistance unit that maintains 
a constant feeding rate regardless of 
fluctuations in stock hardness. The 
Hydro-Check may be used in drilling 
operations to check the feed .at the 
break-through or to allow a momen­
tary check at the bottom of the cutting 

15,000 
FORMULAS 

1077 
PAGES 

H OPKINS' 
"CYCLOPEDIA 

OF FORMU LAS" 
Thousands of copies of this ac­

knowledged leader among books of 

formulas are being used daily. 

$5 .50 postpaid ( Domestic ) 

Order From 

SCIENTI FIC AMERICAN 
24 West 40th Street, New York  1 8, 

N. Y. 

REFRIG ERATION A N D  

A I R  CONDITIO N I NG 

ENG I N EERING 

By B. F. Raber a n d  F. W .  Hutchinson 

EMPHASIS is entirely on the sci· 
ence of the subject, for practic­

in g engineers and engineering stu· 
dents. Covers Thermodynamic Prin· 
ciples, Fundamental Cycles, Analysis 
of Cycles, Heat Transf�r, Ventilation 
Systems, and so on. Thoroughly 
illustrated with ' drawings. 291 pages. 

$4.1 0  postpaid 

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

• • •  For Pleasure and Profit ! 
J r you have a workshop-at home 

�a'r�e�U�I
I���;pr:t�r ��e

t
d

t��l:trr;,i� 0"1 an electrlned brush .  you can 
electroplate models and proJpcts ­
you can replate worn articles. fau· 
cets. tools. fixtures. sJlverwnrt>. etc 
with a durable. sparkHng coat Of 
metal • . .  Gold. Silvor, ChromIum. 
NIckel. Copper or CAdmium. Method 
Is easy. slmpleo. Quick EveryU)lnM' 
furnished - E'Qulpment C"ompl f'tc. 
ready for USE'� By doing a btl 0/ work lor others. IIOltT, machine can pall for flstl! within '0 week. so make your 
shop eomplete by getting a Warner 

�!'i���PJ.l'�'lh{I��t
M

a;tt a��n�I��: 
trated literature. ACT AT ONCF.l 
WARNER ELECTlltC co., DEPT. G·18 
663 N. WellS St. ,  Chicago 10. III. 

WARNER  ELECI RIC CO. 
I 66.3 N. Wel ls St. ,  Ch icago 10, Dept. G ·18 

Gentlemen: Send Free Sample and Detail. to: I ��::�:�:�:�:�ii:�·'�"�"ii�i�:�:�J 
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stroke in blind-hole drilling tor greater 
surface smoothness. 

The automatic feeds are made in two 
sizes with 6 inch and 9 inch stroke air 
motors that give up to one or one 
and one-half revolutions of the pinion 
shaft, respectively. 

CHANGEABLE BLADES 
Make Precision 
Knife Versatile 

AN ALL-PURPOSE knife for artists, pho­
tographers, craftsmen, or others who 
require an extremely keen precision 

� cutting edge is designed to lock surgical 
steel blades of various specialized 

Knife is both du rable and  attractive 

shapes in a quick-operating chuck. The 
light plastics handle and knurled 
chromium plated chuck of the "1001" 
Re-Blade Knife are properly balanced 
for easy gripping and guiding. Blades 
are changed by rotating the chuck and 
inserting a new blade so that special 
notches in the blade engage the chuck 
locking mechanism to prevent slippage . . 

GLASS EDGING 
Will Soon B e  
Provided i n  Many Colors 

T HE LONG-FAMILIAR black rubber edg­
ing around automobile windows and 
windshields, and the stripping used as 
seals and bumpers for doors and hoods 
is destined to give way in the future t� 
a new plastics material which will not 
only do a better; j ob of protection but 
which can be made in colors to match 
surrounding paint exactly or to provide 
contrast. 

The new material, an extruded 
"Vinylite" elastomeric plastics, has 
special heat-sealing properties for 
fonning. into continuous rings with no 
joints through which water may seep. 
Slipped around the window or wind­
shield, it acts as a bumper between 
the glass and the metal frame, giving 
the glass a soft material on which to 
ride, preventing breakage of glass and 
providing a seal for protection against 
the elements. The plastics gaskets are 
superior to natural rubber in resistance 
to oil, greases, gasoline, . acids alkalies 
sunlight, and less affected by

' 
extreme� 

. in temperature. 

SHOCK·PROOF LAM P 
Has Many Uses 
in Industry 

EQUIPPED with a rubber cushion base 
and designed to withstand violent 
physical shocks, a high-impact filament 
lamp has been in service since early 
in the recent war. Except for a thick 
band of rubber surrounding the neck 
of the "HI's" bulb, the lamp closely re­
sembles the ordinary household lamp 
Remainder of the heat- and shock-re� 
sisting 'rubber skirted insert is finnly 
locked between the lamp's medium-

Wh a t  S t r a n g e  Powe r s  
D i d t h e  A n c i e n t s  Po s s e s s ?  

EVERY important discovery relating 
to mind power, sound thinking and 

cause and effe'ct, �s applied to self­
advancement, was known centuries ago, 
before the masses could read and write. 

Much has been written about the wise 
men of old. A popular fallacy has it that 
their secrets of personal power and suc­
cessful living were lost to the world. 
Knowledge of nature's laws, accumulat­
ed through the ages, is never lost. At 
times the great truths possessed by the 
sages were hidden from unscrupulous 
men in high places, but never destroyed. 

Why Were Their Secrets 
Closely Guarded ? 

. 

Only recently, as time is measured ; not 
more than twenty generations ago, less 
than 1/100th of 1% · of . the earth's 
people were thought capable of receiv­
ing basic knowledge about the laws of 
life, for it is an elementary truism that 
knowledge is power and that power 
cannot be entrusted to the ignorant 
and' the unworthy. 

Wisdom is not readily attainable by the 
general public ; nor recognized when 
right within reach. The average person 
absorbs a multitude of details about 
things, but goes through life without 
ever knowing where and how to acquire 
mastery of the fundamentals of the inner 
mind:o...,that mysterious silent something 
which "whispers" to you from within. 

Fundamental Laws of Nature 
Yourhabits, accomplishments and weak­
nesses are the effects of causes. Your 
thoughts and actions are governed by 
fundamental laws. Example : The law · 
of compensation is as fundamental 

as the laws of breathing, . eating and 
sleeping, All fixed laws of nature are 
as fascinating to study as . they are 
vital to understand for success in life. 

You can learn to find and follow every 
basic law of life. You can begin at any 
time to discover a whole new world of 
interesting truths. You can start at once 
to awaken your inner powers of self­
understanding and self - advancement. 
You can learn from one of the . world's 
oldest institutions, first known in Amer­
ica in 1694. Enjoying the high regard 
of hundreds of leaders, thinkers and 
teachers, the organization is known as 
the Rosicrucion Order. Its cqmplete 
name is the "Ancient and Mystical 
Order Rosae Crucis," abbreviated by 
the initials "AMORC." The teachings of 
the Order are not sold, for it is not a 
commercial organization, nor is it a re­
ligious sect. It is a non-profit frater­
nity, a brotherhood in the true sense. 

Not For General Distribution 
Sincere �men and women, in search of 
the truth-those who wish to fit in with 
the ways of the world-are invited to 
write for a complimentary copy of 
the booklet, "The Mastery of Life." 
It tells how to contact the librarian 
of the archives of AMORC for this 
rare knowledge. This booklet is not 
intended for general distribution ' nor 
is it sent without request. It is there­
fore suggested that you write for your 
copy to the Scribe whose address is 
given in the coupon. The initial step 
is for you to take. 

Scribe R. Z. E. 
The Rosicrucian Order (AMORC) 
San Jose, California. 

Please send copy of sealed book­
let, "The Mastery of Life, " which I 
shall read as directeli . .  

Name ............................................................. . .. 

Address ......................................................... .. 
City ........................................................ : ........ .. 
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fNSES 500,000 OF THEM ! !  
. 

Buy them for a fraction of their 

original eost. U. S. ARMY and 
NAVY surplus lenses and prisms. 

H OBBYIST LENS SET-Magnifiers, reo 
ducina tenses, posit ives, neuat iveS!, etc. 
10 l ens set . . . . . . . . . . . . . . . . . .  ea. $1.00 

7 POWER M O N OC U LAR  SET-Consists of 
. d iagrams, pr isms, and lenses, from 7X50 

. Army B inocular . . . . . . . . . . . . . . . . . . . .  ea. $5.00 
KELLNER EYE P I ECE  SET . . . . . . . . . . . . ... 1.00 
ACHRO .  SYM M ETRICAL EYE PIEC E  SET eo. 2.00 
5X TA N K TELESCOPE (M71) BRAND  N EW ... 22.50 
M ETAL PARTS FOR TELESCOPE  (25pc. 
. Asst. ) ce,us, tubes, retain ing r ings . . . .  ea. 4.95 

ACHROMAT O BJ. 2" O ia. 7" F.L. coated eo. 3.00 
5 LBS. O PTICAL G LASS ( Lens B lanks) 

I ndex pla in ly marked on each p iece . . . . . .  4.75 
Send Money Order or Check-3 cent stamp for list. 

A. JAEGERS 
120-14A 115 AVE. SO. OZO N E  PAR K  20, N. Y. 

SELSYN MOTORS 
pair $ 25 .DD 1 1 0 v .  60 cycle . . . . . . . . .  . 

Elapsed Time Counter . . . . . . . . . . . . . . . . .  : . . .  $7.50 

Alnico pocket pieces . . . . . . . . . . . . . . . . . .  pair $ 1 . 00 

AnieD Horseshoe Magnets . . . . . . . . . . . •  pair $1.25 

One ampere Mercury Switch, 
10" long leads . . . . . . . . . . 35¢ . . . . . . .  4 for $1.00 

SKINDERVIKEN Transmitter Button with 
16 page Experiments Booklet . . . . . . . . . . . . $ 1 . 00 

Telechron 110  volt A.C.  motor 
1 revolution per minute . . . . . . . . . . . . . . . .  $3 .00 

Ask for MICRO SWITCH catalog. 

BLAN, 64'P Dey Street, N ew York 7, N. Y. 

NOW R epair  your own 
E LECT R I C A L  A P P LI A N CES 

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 
9 1 4  South Main Fort Worth 4, Texas 

WAR SU RPLUS I $2 PRo 

ALNICO MAG N ETS 
IWT. 1 1  OZ. 

Worth much more. Amazing strength. Will 
lift a weight of TEN POUNDS! Satisfactf .. n 
guaranteed. Money refunded on request.. -
Supply limited. 

RONALD EYRICH, Dept. 506, Bo,x 849 
Milwaukee 1 ,  Wis. 

ff Anything in Alnico" 

OPTICAL SPECIALTIES 
Spectroscopes, Optical parts -

instruments. 
Aluminizing of Illirro�s .• 

CATALOG ON REQUEST 

Laboratory Specialties, Inc. 
1 44 South Wabash Street 

WABASH, I NDI.ANA 

For 

Scientific and Technical Books 

Try oor Book Department 

SCIENTIFIC AMERICAN 

PORRO 
RISMS 

1 :)1! " x 1 5 / 1 6 "  Oval Face. 
Manufactured by world· 
famous opticians for Arm} 
& Navy 7 x 50 binoculars. 

Rejected for slightly chip.ped edges. Outstand­
ing Bargain I 

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 
L.F. 1 . 5 8 .  Cros,-hair and numbered net 
rulings. Our price only $ 1 .00 each. Worth 
many times more. Quantity strictly limited. 

90 

No. C. O. D. � Remit with order. 

HARRY ROSS 
Scientific and Laboratory Apparatus 

70 W. Broadway, N: Y. 7,  N. Y. 

screw brass base and the bulb's glass ' 
neck. The lamp, developed by General I F  YOU DON'T 5 EE l T • . •  
Electric, is rated at 50 watts and, 
because of its extra sturdy internal 
construction, might be said to "float" 
in rubber. 

Laboratory tests show that the rub­
ber-cushioned lamp can withstand 
shocks of 2000 foot-pounds and more. 
This is equivalent to the impact caused 
by a 400-pound weight dropping a dis­
tance of five feet to a solid object. 

Applications for the new lamp are 
found in industries or equipments 
where lamps are subjected to unusual 
physical shock. 

VERTICAL J IG 
Holds Work Firmly 
For A ccurate Machining 

BECAUSE a great number of shops had 
need for only a vertical set-up when 
using the "Jiffy Jig," descriqed some 
months ago in these columns, Monarch 
Governor Company announces a sim­
plified Model J-I0A which provides for 
its use in this position only. Except for 
the bracket that allows for horizontal 

Jig has only th ree parts and a lever 

set-ups, this new model includes all 
of the features of the Model J -10 and 
is readily · adapted to various machine 
tools for . drilling, milling, grinding, 
boring, and so on. The chuck is de­
signed to provide ample chip clearance 
and when the chuck is either open or 
closed, the collet has zero axial and 
rotary movements, giving positive axial 
and rotary dimensional control. 

BEARING GREASE 
Easily Applied for 
Lasting Lubrication 

I NTENDED for ball and roller bearing 
motors, an improved grease provides 
dependable lubrication from 13 to 176 
degrees, Fahrenheit, for all speeds 
up to 3600 revolutions per minute, and 
for horizontal or vertical operation. 

Available in a new eight ounce nasal 
type tube, the grease, a pro.duct of 
Westinghouse Electric Corporation, is 
stable, highly resistant to oxidation, 
and will remain in a bearing for an 
indefinite period without drying out, 
caking, or separating. The tube is de­
signed for easy and economical use. It 
has a large opening in the long nasal 
spout which fits into a Va inch pipe 
coupling, and a key with which to wind 
and exert pressure from the bottom. 

equals a 20 Inch 
Straight Slide Rule in 
precisIon. - - Has 0, OI, 
A, K, Log, LL1, LL2. 
LL3, LL4, Binary, Add 
and Substract Scales. Olves Trig_ . Functions 
from 0 to 90 degrees 
and reads to 1 Minute. 
The Engine - divided 
Scales are - on white 
enameled metal. Per­
manently accurate. Dia. 
8��'" Large figures

' 
and 

graduations eliminate 
eyestrain. Exceptional value and utilIty. , Price, 
with Case and Instructions. $5.80. CIrculars free. 
Your money back if you are not entirely satisfied. 

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

T I T A N  S L I D E  R U L E  
6" diameter . Easily read; clearly 
marked single indelC. scales. Gives 
logarithms, reciproqals, squares. 
square roots, - sines, ,' and _ tangents. 
Cqntinp.o:u.s cir,cull;\r " calibrations 
cannot go "off-scale. " Invaluable 
in multiplication. division, pro­
portion, conversion, ' all mathe­
matical problems.. Made of dura-
ble heavy pure white Vlnyllte. 

Complete with instructions, $2.95. . Leatherette case 
75¢ additional. Money-back guarantee. 

P R E C I S I O N I N S T R U M E N T C O .  
Box 654, Oept_ BC, Church St. Ann'ex, New Yotk 7 

Manufacturers .everywhere 
in striving to keep ahead 
of, �ompetition are buying 
up patent rights so that 
they will have new items 
to make and sell. Hence, 
the wise thing for you to 
do is also to act at once. 
Protect your invention­
and yourself-by apply­
ing for a patent now. 

Register�d Patent Attorn�rs 
Adams Bldg., Washington I Please .end your 48-Page "Patent Guide" 

I and your "Record of Invention" form 
, FREE. This request does not obligate me. I Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

I Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - . 

L.City . • • • • • • . . .  : . . . . . . . . . . .  State . . . . • •  � . .  . ---- - - - - - - - -- -
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REPA I R  YOUR OWN ELECTRIC APPLIANC.ES 

• N IC H ROCITE • 
Mends Heating Elements Easily! 

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

� 1I\"""IIIIJllmJIJlnJlllmIIP 
.111111111111 IlInllllli1ll 

• 
HANDY for HOME or IN'DUSTRIAL USE 

ThIs . simple and efIectlve 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 jifIy. Trial order. 
$1.00 ;  4 ozs . .  $2.50 ; 1 pound. $8.00. 

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

NOW A COMPLETE SERVICE FOR,­
AMATEUR ASTRONOMERS 

TELESCOPE. MAKERS . 

Telescopes Kits Drives 
M Olll1ts Eye Pieces Tri pods 
tastings M irrors Figuring 
Tllbes Achromats Panchronizinu 

MIRRORS MADB TO ORDBR 
Telescopes & Observatories Overhauled 

'*** Quality OUR MOTTO *** 
PROFESSIONAL SERVICE AV AlLABLB 

Write for Catalogue and Price List 

AST R O  T E LESCO P E  C O M P A N Y  
P .  O .  Box 1 365-Glendale 5 ,  Calif. 

G ... rge Carrol l  - 724 E. Elk, GI ..... ale 5. 
-SERVING THE WESTERN STATE5-

ARMY AUCTION BARGAINS 
Cadet cart. box. black . . . . . . . . . . . . . . . . . .30 each 
Antique 011 cuP . . . . . . . . . . . . . . . . . . . . . .  .25 . .  
Krag rear sight. new . . . . . . . . . . . . . . . . .  1 .00 . .  
Shot gun nipples . . . . . . . . . . . . . . . . . . . . . .25 . .  
Army j ack screw. 22" closed . . . . . . . . .  1 . 75 . .  
Revolver holster,- black, cal. 45 . . . . . . .  . 4 5  H 
Mauser '98 book showing parts . . . . . . . .45 " 
Angular bayonet. cal. 45 . . . . . . . . . . . . .  .90 . .  
L e ad  ladle. 6%" bowl . . . . . . . . . . . . . . . . 1 . 80 . .  
Flint pistol barrel, 6111' rusty . . . . . . . • . .  .35 " 
Flints. assorted . . . . . . . . . . . . . . . . . . . . . . .  12 for 1 . 00 
Assorted screwdrivers . . . . . . . . . . . . . . . .  12 for 1.00 

PrIces do not include postage. 
Articles shown In special circular for 3¢ stamp. 
1945 catalog. 306 pages. over 2000 illustrations of guns. pistols. labers. helmets. medals. buttons 
et�. mailed In U. S. for one dollar. 

FRANCIS BANNERMAN SONS 
501 Broadway, New York 12 

I NVENTORS and ���' NT 
other men with Ideas 
for patents.ble in-
ventions have read . and liroti ted by our . • 
free books "Patent V:O II ft I' ft I!' A 
P rotection" an d ' I VIC .,5 ,. 
"Selling an inven-
tion." Fully explain many Interesting points to in­
ventors and illustrate important mechanical princi­
ples. With bo,*s we also send free "Evidenee .f 
�:��on;�r���b.t Rr.:�;

abl
:xp�hc:ef

eW'r�te pat; 
Vidor I . ..... .. Co .. Registered Pa.tent Attorneys. 
lZ6-B lIIerlln BuUdlng, Washington 6. ·D. C. 

C U R R E N T  B U L L E T I N  

B R I E F S 

Conducted by K. M. CANAVAN 
(The Editor will appreCiate it  
if you will men lion Scientific 
American when writing for any 
of the publications listed below.) 

HANDBOOK FOR INIroSTRIAL SAFETY STAND-
ARDS is a 212-page completely in­

dexed manual covering all phases of in­
dustrial safety from safety programs 
and the investigation of accidents 
through all conceivable indqstrial haz­
ards to prevention of "off-the-job" 
accidents. National Conservation Bu­
reau, 60 Wall Street, New York 7, 
New York.-75 cents to industrial Con­
cerns. 

JOHANSSON GAGE BLOCKS AND ACCES-
SORIES, in 35 pages, illustrates and 

discusses a series of standard sets of 
gage blocks. Also included are a short 
history of these blocks and a summary 
of their physical characteristics and 
uses. Request Catalog NUlPber 17. Ford 
Motor Company, 3000 Schaeffer Road, 
Dearborn, Micnigan.-Gratis. Request 
this booklet on your business letter­
head. 

ARMCO PRODUCTS FOR ENGINEERING CON-
STRUCTION discusses the use of dif­

ferent types of arches, bridge decks, 
corrugated pipe, culverts, and metal 
sheeting, in a wide range of construc­
tion projects including airports, build­
ings, flood control and irrigation, high­
ways, industrial plants, mines, and so 
on. Armco Drainage and Metal Prod­
uctS, Inc., Middletown, Ohio.-Gratis. 

A SIMPLIFIED GUIDE TO BAKELITE AND 
VINYLITE PLASTICS is a 24-page com­

prehensive catalog which also serves 
as a businessman's gUide to thermo­
plastic and thermosetting plastics. Edi­
tor of Bakelite Review, Bakelite Cor­
.poration, 300 Madison Avenue, New 
York 1 7, New York.-Gratis. 

WASHROOM LAYOUTS FROM BRADLEY 
FILES is a booklet containing 12 pages 

of blueprint layout reproductions of 
industrial washrooms. Scale model cut­
outs for making your own layouts are 
included. Bradley Washfountain Com­
pany, North 22nd and West Michigan 
Streets, Milwaukee, Wisconsin.-Gratis. 

HIGH TEMPERATURE FANS, a four-page 
folder, is based on a line of fans for 

handling hot gases or products of 
combustion where temperatures rise 
as high as 1800 degrees, Fahrenheit. 
Applications are listed and a novel fan 
wheel construction is illustrated. Re­
quest Bulletin 645. Michiana Products 
Corporation, Michigan City, Indiana.­
Gratis. 

CORROSION REsISTANT MATERIALS AND 
EQUIPMENT, a 16-page pamphlet, out­

lines a wide range of ceramic, metal, 
natural rubber, synthetic rubber, and 
plastics materials and equipment offered 
to industry. Included are tanks and lin-

FEBRUARY 1 946 SCI ENTIFIC. AMERICAN 

E F FI C I E N T  0 1\11 
AU Types of Machine Work 
A fine precision tool, the 9·inch South Bend 

Lathe is well known in 'the metal working in­

dustries for its exacting, close tolerance per­

formance. Adaptable to all classes of toolroom. 

experimental and laboratory work, it is equally 

desirable in production machine shops, automo­

tive and aviation service shops, and maintenance 

shops. Because of its versatility, accuracy, and 

speed, the 9-inch South Bend Lathe is highly 

efficient on all types of HOW TO RUN 
machine work. Write A LATHE 

�;B �tt�g�::a� for Catalog No. IOO·D. tion and.areof engine lathes. Size 5Ys" x 8". Contains 366 i l lustrations. 25 c postpaid. 

GE A R S  
In Stock-Immediate Delivery 

088n. ,peed nducenr. -eprockete. ihra'" =�f:�I?:!i�:�:gI���8ICl:::o:::ot . �alua:�g::e.s::���8c:��1!::lr� 
write for Catalog No. 21t 

CEUCAGO GBAR WORKS 
440·50 :N . Oakley Ave • •  , . chicago 12, I I I. 

Now ! Get COPIES of 
Anything, in a Jiffy I 
_ • •  Right i n  your own office !  N ew low­
cost, error - proof  method saves t ime, 

typing, drafting and checking 

Quickly. Easily copy 
LEnE RS, B W E  PRINTS. P ICTU RES, C O NTRACrs. 
VA WABLE PAPERS, FINAN C IAL DATA, CHARTS. 

CUPPINGS ( oYlr 100 others) 
Make accurate permanent anything at i-a-minute sy;���;�����::� the price of a phone !I 

technical knowledge 
operate APEc o - "America's 
Used P hotocopy Equipment. 
Get full information, TODAYI 

AMERICAN PHOTOCOPY EQUIPMEftT CO. 
2849 N. Clark St., Dept. KH26, Chloago 14.  I I I .  

Send. without obligation. your 20-page illus­
trated book on Photocopying and its savings 
in time. money and labor. 

1 I I. , 
NAME • . • • • • • • • • . • • • • • • • • •  , • • • • • • • .' • • • • •  1 
COMPANY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
TITLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

j;R!;��!�.�����:�������:����..! 
91 



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 1n your pres­
ent pos'ition, while preparing you for 
post-war opportunities. Subjects direct­
ly related to the work you are doing 
now, PLUS other subjects of fundamen­
tal value to the business executive, are 
discussed in the book and placed in 
significant relation to one another. Thus, 
a helpful, over-all picture is provided. 

Said one man. who had sent for 
"Forging Ahead in Business": 

"in thirty minutes this little book 
gave me a clearer picture oj my 
business juture than I've ever had 
before." 

• • .  and that represents the opinion of 

the Institute's 400,000 subscri bers, in­
cluding 134,000 production men! 

The booklet further explains how it 
is possible to offer this essential train. 
ing in a minimum of time; how the In. 
stitute ,program fits in with the most 
crowded of war-time schedules. 

Among the prominent industrialists 
who assiste

.
d 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. 

S.end 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
tende/:! for you, don't hesitate to send 
for a copy today. Simply fill in and 
mail the coupon below. 

Alexander Hamilton Institute 

A L EXA N D E R 
H A M I L T O N  
I N S T I T U T E  

Dept. 35. 7 1  West 2 3rd Street. New York lO, N. Y. 
In Canada, 54 Wellington Street. West. Toronto 1, Ont. 
Please mail me, without cost, a COpy of the 64-page 
book-"FORGING AHEAD IN BUSINESS." , 

Name . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Firm Name . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . : . . . •  

·
Business Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

.Home Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  . . 

ing materials, gasket stock, chemical 
stoneware, mixing equipment, and so 
on. Request Bulletin H. The United 
States Stoneware Company, Tallmadge 
Circle, Akron, Ohio.-Gratis. 

THERMOCOUPLE DATA BOOK AND CATALOG 
outlines-in 32 pages of description, 

tables, and cross-sectional views-the 
selection of proper thermocouples and 
installation aids, along with list prices 
and recommendations. Request Buletin 
S2-6. Wheelco Instruments Company,. 
Chicago 7, Illinois.-Gratis. 

BALDWIN-REX ROLLER CHAIN BELTS is 
an eight-page reference folder con­

taining descriptions, specifications, and 
prices of popular sizes of chain belts. 
Request Bulletin Number 45-1. The 

. Chain Belt Company, Baldwin-Duck­
worth Division, Springfield 2, Massa­
chusetts.-Gratis. 

MACHINISTS' TOOLS AND GAGES, a four-
page folder, describes and illustrates 

a number of types of gages and special­
ized precision tools. Request Catalog 11. 
Products Engineering Company, 9045 
Wilshire Boulevard, Beverly Hills, Cali­
fornia.-Gratis. 
INDUSTRIAL DUST COLUetOIi Is a bulletin 

based on the problem of efficient 
fine dust collection, in the range of 325 
mesh screen or finer. Sizes from single 
tubes to 100,000 C.F.M. are described. 
Request Bulletin 101 . Thermix Engi­
neering Company, Project and Sales 
Engineers for the Aerotec Company, 
First National Bank Building, Green­
wich, Connecticut.-Gratis. 

I 

SINGLE AND DOUBLE GROOVE FRACTIONAL 
HORSEPOWER SHEAVES is a two-page 

catalog section giving sizes, prices, 
and weights of stock cast-iron, single 
and double groove FHP sheaves. Con­
struction and importance of correct se­
lection are emphasized. The B. F. Good­
rich Company, Akron, Ohio.-Gratis. 

POWERED METALLIC FRICTION MATERIALS, 
a four-page folder, describes and 

illustrates various types of compressed 
metallic friction material. Clutch and 
brake disks are shown with sizes and 
applications. The General Metals Pow­
der Company, 130 Elinor Avenue, 
Akron, Ohio.-Gratis. 

SOLDER FITTINGS AND COPPER FITTINGS. 
This 64-page catalog describes the 

advantages of solder fittings and copper 
pipe for plumbing, heating, and indus­
trial use. It presents a full line of fit­
tings and pipe, with complete dimen­
sions. Request Catalog G. Mueller Brass 
Company, Port Huron, Michigan.­
Gratis.-Request this catalog on your 
business l�tterhead. 

"FRAHM" VIBRATING - REED FREQUENCY 
METERS 'describes in a 20-page bulle­

tin the resonant reed principle, vibrat­
ing,.reed characteristics, and how to 
tead the scale. In addition, switchboard, 
portable, and miniature types, and 
special models are illustrated. Request 
Bulletin 1770. James G. Biddle Com­
pany, 1211-13 Arch Street, Philadelphia 
7, Pennsylvania.-Gratis. 
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O u r  Book Co r n e r  
T H E  BOOK DEPARTMENT qf Scientific America n is conducted, with the co­
operation of the Ed itors, to make available for -you a comprehensive book 
service. Each month the Ed itors select and review in these columns new books 
i n .  a wide range of scientific and technical fields. In addition, they are ready 
at all times to advise you regarding the best ava ilable books on any su bject. 
You are invited to use this service freely. Tell our Book Department what 
kind of books you want, and you wil l  be furn ished with the names of available 
books, including prices. When inquiring about books, please be specific; 
remember that we can be of the g reatest help only when you te l l  us just what 
you a re looking for. Books l isted in  these columns ' m ay be ordered from our 
Book Department. Add 25 cents per book for mail ing outside U.  , 5. All re­
m ittances are to. be made in U . S.'  funds. Prices are su bject to change 
without notice. 

TO MAKE CERTA I N  that books ordered by or for men in the Army, located in 
the Un ited States, or  men in .the Navy, Marines, or Coast Guard, located a ny­
where, wil l  be del ivered, insu rance fees should be sent with orders, as fol lows: 
To $5 in  value; 3¢ additional;  from $5 to $25, 1 0¢; from $25 to $50, 15¢ .  

I N DUSTRIAL ELECTRONIC 
CONTROL 

By W. D. Cockrell 

C
OMPACT consideration is given to 
the instrumentation of machine 

and other controls by means of elec­
tronic tubes and associated equipment. 
�ndu�trial eng�neers who are concerned 
with the rapidly expanding field of 
electronic control will find that this 
book will give . them essential basic 
knowledge of electronic circuits upon 
which to build a further knowledge of. 
the optics and mechanics of the work. 
(247 pages, 6 by 9 inches, 175 illus­
trations.) -$2�60 postpaid.-A.P.P. 

D ICTIONARY OF ENGINEERIN� 
AN D MACH I N E  SHOP TERMS 

By A. H. Sandy 

HANDY in size, with succinct and not 
overly-technical definitions, thfs 

dictionary is directed more towards the 
shop man and student than the engi­
neer. Approximately 1700 definitions 
concerned with metals, tools, processes, 
machinery, wage-plans, personnel 
classifications, and mechanical draw­
ing are treated in a straight-forward 
manner unusual for technical diction­
aries; Originally printed in London, a 
revision has been made for the Ameri­
can user and no great conflict between 
British and American usage can be de­
tected. (153 pages, 6 by 9 inches. ) ­
$2.85 postpaid.-E.F.L. 

N EW D I RECTIONS IN 
PSYCHOLOGY 

By Sa'!'uel Lowy, M.D. 

T
HE AUTHOR has written a far more in­
teresting and significant book than 

he intended. He advances three ideas as 
a result of which his book 

'
could have 

been titled "three strikes on the so­
cialist state." They are: 1. A socialist 
state cannot work unless all the public . 
contactors such as librarians, school 
tea<;hers, and traffic cops are .psycho­
analyzed; 2. This will not help much 
unless at least two thirds of the par-

ents are psychoanalyzed; 3. Individual­
ism is impossible for social happiness 
and also for the socialist state. In spite 
of all that the book is informative and 
readable. It lifts psychology out of the 
Freudian rut. (194 pages, 6 by 9 
inches.) -$3.10 postpaid.-E.L.C. 

A RAI LROAD FOR TOMORROW 
By Edward Hungerford 

T IME-1960. In fictionalized form the 
author deals with railroad fact and 

theory, in a way that could be done 
only by one with a thorough grounding 
in railroad practice. This unusual novel 
is concerned with the past, present, 
and future of railroads and railroad­
ing. It leads up to the launching of 
"The United States Railroad"-brought 
forth under the guiding genius of a new 
kind of hero of private enterprise. 
Be.cause of the method of treatment 
and the obvious pains which the author 
has taken to base the fiction on fact, 
this is a book that will be read with 
interest by all transportation men­
land, sea, or air. (323 pages, 6 by 9 
inches, a number of illustrations of 

'
present and projected railroad equip­
ment, and maps.) -'-$5.10 postpaid.­
A.P.P. 

ADVANCES IN NUCLEAR 
CHEM ISTRY AN D 
THEORETICAL O RGAN IC 
CHEMISTRY 

Edited by R. E. Burk 
and Oliver GrummiH 

T
ms IS volume 3 of Frontiers in Chem­
istry, published under the auspices 

of Western Reserve University. It is 
particularly devoted to bringing readers 
up to date on the important implica­
tions of the latest . developments in 
atoInic and sub-atomic theory as they 
affect the concepts of organic chem­
istry. The book contains five significant 
papers on its principal theme, written 
by five outstanding authorities. All of 
the papers were originally given as a 
series of lectures at Western Reserve. 
Included in this volume are papers by 
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SAV E  50�o UP TO 

ON TECHNICAL BOOKS 

Quantities Limited 

Order Now 

Title Author Price NOW 
Original 

Scattering of Light and the Raman EHect 
Bhagavantam . . . .  $4.75 $2.,0 

Hair DyeS & Hair Dyeing 
Redgrove . . . . . . . 5.00 2.50 

Industrial. Research 

Chromosomes 
Bichowsky . . . . . .  2 .50 1 .75 

White . . . . . . . . .  1 .50 1 .00 

Chemical Species 
Timmermans . . . .  4.00 2 • .00 

Private Generating Plant 
Proton . . . . . . . . .  2.50 \ .75 

Substitutes 

Tin Solders 
H. Bennett . . . . .  · 4.00 2.50 

Nightingale & 
Hudson . . . . . . . .  2.75 1 .50 

White Shoe Dressings 
w. D. John . . . . .  1.75 1.00 

Manual of Endocrine Therapy 
Cinberg . . . . . . . .  3.25 2.00 

Windows & Window Glazing 
Molloy . . . . . . . .  2.50 1 ., 0  

Tropical Fruits 
> Sukh Oval . . . . . .  2.75 1 .75 

Welding & Metal Cutting 
Molloy . . . . . . . .  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 1.50 

Elementary Mathemlltics for Engineers 
Fleming . . . . . . .  2 .50 · 1 .50 

Methods & Analysis of Coal & Coke 
1 .50 1 .00 

Aviation Instrul11.ent Manual 
5 .00 3.00 

Jigs, Tools & Fixtures 
Gates . . . . . . . . . .  4.00 2.00 

Modern Oil Engine Practice 
E. Molloy . . . . . .  5 .00 3 .00 

Aircrew's Book of Practical Mathematics 
Robinson and 
Allan . . . . . . . . . .  1 .50  1 .00 

Pumps & Pumping 
Molloy 2.00 1 .00 

Heat Treatment. of Metals 
W,nn,ng . . . . . . .  1 .50  1 .00 

Creatine & Creatinine · Metabolism 
Beard . . . • . . . . .  4.00 2.50 

Plastic Molding 
Dearie 

Illsect Pe&ts 
Harvey 

Adhesives 
Braude 

Fruit Pectins 
Hinton 

Cellulose Chemistry 

. . . . . . . . . 

. . . . . . . .  

. . . . . . . . . 

. "  . . . . .  

Plunguian . . . . . .  

4.00 2.00 

4.25 2 .50 

3.00 2.00 

1.75 1 .00 

2.25 1 .75 

( To above prices add 1 0  centa domestic postage 
for each book. For foreign postage add 35 cents 

for each book. ) 

( All prices subject to change without notice. )  
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A C H R O M A TI C  W I D E - A N G LE 

F O U R  E L E M E N T  

T E L ES C O P E  O B J E C T I V E  

5 inch effective focal length. 

Outside diameter: front 1 -9/ 1 4", 
back 1 -5/ 1 6". 

Consists of 

1 1/4" diameter, 31/4 F.L .  Out- • 
1 )  Achromatic plano-convex lens S4 00 

side surface fluoride coated. 
2) Achromatic negative lens in 

a,lumin'um mount; 1 -1 / 1 6" 
diameter; -12" F.L. Outside 
surfaces fluoride coated. 

94 

3) MAltal mounting (aluminum_ 
magnesium alloy). 

Offers innumerable uses : Excellent wide .. 
angle telephoto lens ;  superb enlarger a"d 
slide projector lens, covers 2 V2 " x 2 Y2 " 
plate ; wide-angle telescop� objective for 
small finde'Is ; for ... Schmidt cameras; c�l .. 
limator, and macro-photq lens. Ma,DY 
other uses will suggest themselves. WOJ;:ks 
well with our focusing eyepieces. A g�m 
of beautiful optical workmanship. 

o P I I  C. A L R' I N G S I G H T 
S4·00 

A unique adapta .. 
tion of polari�ed 
light. Used as a 
t e I e, s c o p e  8 r:t d  
camera finder or 
shot .. gun sight, as 
well as for target 
sighting, centering 
and leveling. In· 
cludes a mono· 
chromatic deep r.:.ed 
filter; finely pol. 

ished, plane parallel ; metal mounteA; 
1 -5 / 1 6 "  diameter. With mounting sere",!. 

PR ISM-LIGHT F L INT  GLASS 

Fluoride coated, i n  mounting !ol E  aluminum· 
magnesium alloy, with ball bearing swiv�l. 
Meets most exacting requirE:ments. 1·' /l6" 
by 1 'l4  " face. Suitable as diagonal (or 
reflectors up to 8" ,  also: as star dia'g�1!81 
on refractors . These. prisms - can be u� 
to make Porro's syste!1l No. 2 erectpr. 

SPECIAL ITEM 

Dove ( inverting ) prism, 3" long, face 
1 1 / 1 6" square. B. S. Crown 1 .5 17. $1 .00 
each. 

To those who have purchased our focusing 
eyepiece we can supply an INVERTER, 
which thre.ads into their ocular, outsi,de 
diameter 1 0/8 ", Price $7.00. This conv.ens 
an astronomical telescope to terrestrial. 

See our previous ads for other OPtical 
bargains. 

I nclude Postage - Remit with order. 

Catalog o,E Lenses, Prisms, etc., lO¢ 

H A R R Y  R O S S  
Microscopes 

Scientific and Laboratory Apparatus 

'to WEST B ROADWAY, N .  Y. 7, N. Y. 

Albert S. Keston, New York University 
School of Medicine; H. S. Taylor, 
Princeton University; H. R. Crane, 
University of Michigan; Leslie G. S. 
Brooker, Eastman Kodak Co.; and 
Worth H. Rodebush, University of Il­
linois. (165 pages, 6 by 9 inches.) -$3.60 
postpaid.-D.H.K. 

I NT RODUCTION TO 
PRACTICAL RADIO 

By Durward J. Tucker 

D
EVIATING from the usual radio text 
in that ' complete radio circuits and 

general receiver and transmitter theory 
are omitted, this textbook concentrates 
intensively , on the underlying char­
acteristics of inductance, resistance, and 

' capacitance units. Mathematical treat­
ment is predominant, and several sec­
tions are included on arithmetic, al­
gebra, and trigonometry, both as a 
general review and because of the 
specific application of these subjects to 
radio. A logarithm table is provided. 
Ohm's law, Kirchhoff's laws, and all 
standard electrical and radio calculation 
formulas are studied exhaustively, 
while a thoroughgoing explanation of 
electrical measuring instruments and 
their usages makes up a substantial 
section of the book. Of value to radio 
engineers, technicians, and serious stu­
dents. (322 pages, 6 by 9 inches, 155 
illustrations.) -$3.10 postpaid.-E.F.L. 

T H E  C H E M I ST RY OF LEATHE R  
MAN U FACTURE 

By George D. Mclaughlin and 
Edwin R. Theis 

D
ESIGNED primarily to summarize and 

appraise present scientific knowl­
edge of the conversion of animal skins 
into leather, this text digs deeply into 
the technical aspects of the subject. It 
is essentially a reference works for 
leather workers and users. (800 pages, 
6 by 9 inches, 218 illustrations, index.) 
-$10.10 llostpaid.-A.P.P. 

A S MALL BUS I N ESS OF 
YOU R  OWN 

By Harold S. Kahm 

O
BVIOUSLY over-simplified, this com­
pact paper-covered book may at 

least serve to give a number of people 
a start in the right direction. It is de­
signed for those who have available 
capital ranging from $100 to $2000. 
From its pages can be gleaned many 
worthwhile ideas, if common sense is 
applied to maintain balance. And if 
such common sense is not available, 
no amount of reading will result in a 
successful small business venture. (128 
pages, 8 by 10 inches, unillustrated, 
Business Aptitude Test listings.) -$1.10 
postpaid.-A.P.P. 

PRACTICAL DOG BREED I N G  
B y  Harry C .  Peake 

A GREAT DEAL may be accomplished 
in the fascinating science of dog 

breeding if one is willing to study. 
Such is the opinion of the author of 
this interesting book who appears not 

only to understand dogs but to have a 
genuine affection for them as well. 
Amateur breeders, and professionals 
too, for that matter, can find many 
useful suggestions in this book. Well 
written, with not a word wasted, it 
covers the entire subject of breeding 
dogs from a chapter on the "Aims in 
Breeding" to the "Weaning and Care 
of Puppies." A book every dog owner 
should possess, for it contains many 
useful suggestions on the care and 
education of a dog. The photographic 
illustrations are excellent. (158 pages, 
5IJ2 by 8 inches, index.) -$2.00 postpaid. 

HAN D BOOK OF 
M ETEO ROLOGY 

Edited by Berry, Bollay, Beers 

M
OST complete work of its kind ever 

published. This is not, however, an 
introductory work for lay readers nor 
even a sUitable reference for public 
libraries but is a text reference (cross 
between a text and reference book) for 
the serious beginning student and par­
ticularly for the professional me­
teorologist engaged in everyday practi­
cal predicting. For him it is intended 
to provide the engineering science 
needed. It contains long sections on 
numerical and graphical data; me­
teorological mathematics and calcula­
tions; physics of atmospheric phe­
nomena; radiation; thermodynamics 
and statics; kinematics and dynamics 
of fluid flow; scientific basis of modern 
meteorology; instruments ; transmission 
and plotting of data; forecasting; clouds ; 
climatology; hydrometeorology; and 
oceanography, contributed by the edi­
tors and 19 other scientists. (1068 pages, 
5% by 7% inches, well illustrated.) ­
$7.60 postpaid.-A.G.I. 

T H E  MAG I C  POWDER 

By Earl J. Hadley 

S
INCE the Universal Atlas Cement 

Company is the world's largest, a 
history of its beginnings, steady de­
velopment, and accomplishments is 
largely a history of the cement indus­
try. The romantic story involves almost 
wholly the human and business aspects 
of its subject, scarcely touching the 
technical or engineering side of cement 
and concrete. (382 pages, 5% by 8% 
inches, 48 illustrations.) -$3.60 post­
paid.-A.G.I. 

,TH E  EFFICIENT USE OF FUEL 

A
LL FUELS in ' present use for indus­

trial ' purposes are covered in this 
comprehensive engineering text de­
signed for the use of students and tech­
nical men in industry. Although the 
text itself was prepared for British 
consumption, the data presented are 
equally applicable to American indus­
trial fuel problems. All important 
phases of this subject are covered, in.:.. 
eluding composition and properties of 
fuel, theories and principles of combus­
tion, and equipment in which fuels 
are used. (807 pages, 6 by 9 inches, 
303 illustrations, 135 tabulations, 3 ap­
pendices, and a comprehensive index.) 
�$8.60 postpaid.-A.P.P. 
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Te l e s co pt i c s  
A Month ly Depa rtment for the Amateur Telescope Maker 

Conducted by ALBERT G. I N GAllS 
Editor of the Scientific American books "Amateur Telescope Making" 

and "Amateur Telescope Making-Advanced" 

I F YOU are an amateur telescope maker, 
how many times have you had your 

whiskers rubbed a little backward by 
non-astronomical visitors who gratu­
itously assumed that you must have 
made your telescope from readymade 
parts which you had merely assembled, 
and that "Of course, you didn't make 
the 'glasses.' '' Exercising noble self­
restraint-for, after all, it must seem 
a bit fishy to the uninitiate-you mod­
estly reply that you made the main 
mirror and most of the rest. Your 
visitor's eyebrows now go up and so 
does your stock. You then point out 
that making the mirror is really the 
central part of the fun, but that you 
had about as much fun in concocting 
the mounting out of various thises and 
thats which you adopted and adapted. 
By this time your visitor is on the way 
to being hooked as another addict of 
the hobby. 

When it comes to using things origi­
nally intended for other purposes but 
kidnapped and re-adapted as parts 
of a telescope, and doing so neatly, the 
10" instrument shown in Figure 1, 
made by Warner Williams, a Chicago 
sculptor and designer and connected 
with the Culver Military Academy at 
Culver, Indiana, has a high score. Ex­
amining the photograph: 

The base is of concrete. Williams first 
modeled it smoothly in clay-to him 
as a sculptor a familiar medium-then 
cast a plaster mold of this model, and 
finally filled that mold with concrete. 

The polar axis is a 6" artillery shell 
casing, and it is both clean and rugged 
--certainly won't shimmy. 

The fork arms are made of the two 

Fig u re 1 : . Wil l iams' 1 0" telescope 

rear axle housings from a car;  such 
parts are steady enough for a jolting 
car but require stiffening for a tele­
scope jolted only by light breezes. It's 
a question of just how stiff you require. 
In this, a telescope is an extreme case. 

The declination axis bearings are 
connecting-rod bearings from a car 
motor. 

The two setting circles are meridian 
circles taken from geographical globes. 

The finder is built around a mailing 
tube. 

The main tube is sheet metal formed 
on a tinner's brake, and its open section 
is made of l!4" water pipe. 

The mirror cell is made from a mo-
torcar brake drum. 

. 

The driving mechanism embodies a 
back gear ( %  r.p.ni.) motor unit such 
as are used for display tables, gears 
from a car generator, parts from a 
player piano and a carburetor. The 
drive is transmitted to the polar axis 
drum by means of an endless belt made 
from a steel tape. "This type of drive," 
Williams writes, "has the distinct ad­
vantage that no special gears need be 
cut or purchased. The drive . wheel can 
be turned up on a wood lathe to any 
needed size to give the proper ratio 
between either standard gears or avail­
able junk and the final pulley in the 
train. 

' 

"And thus," he continues, "after a 
long and fanatically joyful struggle, my 
telescope is finished and promises years 
of use and pleasure." 

Williams once sculptured a life-sized 
plaster bas relief plaque of Foucault, 
illustrated and described in this de­
partment in December, 1943. 

I N THE October, 1945, number of The 
Journal of the Royal Astronomical 

Society of Canada, 198 College St., 
Toronto, Ont., Canada, E. K. White, 
Chapman's Camp, British Columbia, 
well known to amateurs in this coun­
try, a correspondent of your scribe's, 
and whose telescope (Figure 2) , has a 
surplus of mechanical, optical, and ar­
tistic sex appeal, has so cogently 
brought together various arguments for 
the long-focus Newtonian telescope 
that we reprint his entire article here, 
with courtesy credit to the periodical 
named. 

Judging from casual comments heard, 
it is suspected that some Yank amateurs 
think the Royal Astronomical Society 
of Canada must be composed at least 
of professional astronomers who, being 
"royal," all wear crowns. It is, instead, 
an organization of amateurs-plain 
folks, uncrowned, unhaloed-like our 
own amateurs. Obviously, these Can­
adians are more enterprising . than we 
Yanks, since they have had their ama­
teur astronomical society for 56 years. 
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It includes 11 local city groups which 
meet regularly. Our long-projected 
American association still is a thing on 
paper, but, now that the war is over, it 
probably won't be long before Charley 
Federer will be tearing around the ter­
rain helping organize one as per pre­
war plan. White's paper: 

"This paper deals briefly with some 
advantages found by the writer in the 
construction and use of Newtonian re­
flectors with focal lengths about 12 
times the aperture, over the more com­
monly known f /8 mirrors. 

"In most articles dealing with the 
making of Newtonian reflectors the 
amateur is advised to choose a focal 
length about eight times the aperture of 
his mirror. Rev. W. F. A. Ellison says, 
'I recommend f /8 because it combines 
the easiest figuring with capabilities 
for excellent performance' (see page 
385 in 'Amateur Telescope Making' ) .  
Just what accuracy of figure is neces­
sary in an f/8 mirror of (say) 8" 
aperture to give excellent performance? 
It is an accepted fact that a mirror 
will give perfect definition if its sur­
face be figur.ed to one quarter wave­
length of sodium light, or about five 
millionths of one inch. It has been 

Fig u re 2 :  White's 9" f/l l 
shown by Mr. F. B. Wright (page 257 
in 'A.T.M.') that an 8" diameter mirror 
of f/8 must have its surface within 33 
percent of a perfect paraboloid to give 
excellent results. 

"In the case of an 8" diameter mir­
ror of f/12, Mr. Wright tells us that it 
can be finished spherical and still give 
fine definition, for a sphere and a para­
bolic surface of this dimension are very 
nearly coincidental. The allowable tol­
erance from a perfect paraboloid for an 
f/12, 8" mirror is 110 percent. Most 
opticians agree that it is less difficult to 
figure a spheroid than a paraboloid, 
and the former is most certainly easier 
to test by the well known Ronchi 
method (page 264 in 'A.T.M.') .  Also 
there are no r2/R zones to measure as 
with the paraboloid. 

" The parabolizing of a mirror is 
necessary to correct the surface for the 
one aberration . found in specula, name-
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A Popular Illustrated 
Astronomical Monthly -

For amateur astronomers - new star 
charts, Gleanings for telescope ' make.!' .. 
page for observers, and celestial photos. 
Star charts for N. and ·S. Hemispheres, 
$2.50 a year, domestic; $3 .00 in Canada 
and Pan-American Union ; $3.50 foreign. 
Single copy, 25 cents. Sample on reque,st. 

SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge 38, Mass. 

REFLECTING TELESCOPE KITS 
OUR SPECIAL TV 

. PARABOLIO PYREX .  MIRRORS Made to Order correctly figured, polished. and parabollzed. Precise workmanship guaranteed. Prices on request. WE DO POLISHING, PARABOLIZING AND 
ALUMINIZING. ' 

Seod for FREE ILLUSTRATED OATALOGUE 
M. CHALFIN OPTICAL 

'
COMPANY G.P.,O. Box 207, New York, N. Y. 

TELESCOPE MAKERS 
Qua.llty materlala of the RIGHT kind. 

6" Kit : - Glass, abrasives, pitch, rouge and 
instructions ' "  _ . . . . . . . . . . . . . . . . . . . . . . .  $5.00 
LENS GRINDERS pitch, abrasives • . • •  $5.00 
H O.B BYGRAFS-INFORMAT IO N-INSPECT l ON  
We ofter you the benefit of our 26 years of 
experience. at this hobby. Free price list. 
John M .  P Ierce, 11 Harvard St. ,  Springfield, Vt. 

ALU M I N IZED 
SURFACE HARDENED COATINGS 

Get the. BEST. No change in prices. 
PRECISION PLUS 

A.LUMIl'!'IZED DIt\GONALS, Redang"iar pitch polished flats, SUitable for 4" short foCus 
lDd C?" and 8" long focus scopejl. 1 % "  It 1 :V�". 

Price, flat to Y:z wavelength $2.50 ea. Hat 
to v.. wavelength $3.50 ea., flat to 1 / 10 Wave. length $5 .00 ea. 

L E R O Y  M. E. C L A U S I N G  
5507-5509 Lin�n Ave. ChiCago 25, I I I .  

OOMPLETE H IGH-GRADE KITS 
OllR SPEO IALTY 

Each kit has two glass discs 
( �orrect thickness ) tempered 
pItch, 8 assorted abrasives 
including rouge ( fewer may 
not give perfect optical sur­
face ) ,  instructions, FREE 
ALUMINIZED DIAGON­
AL, etc.. 

4" Kit . . . . . .  $2.95 ( Pyre.><, $4.00 ) 
6 " Kit . . . . . . 4.00 ( Pyrex, 5 .59 )  
8" Kit . . . . . .  6.50 (Pyre.x, 8.00 ) 

10" Kit . . . . . .  1 0.00 { Pyrex, 15 .00 ) 
12" Kit . . . . . .  15 .00 ( Pyrex, 25 .00) 
PRISMS 1 'l4 "  $3.75, 1 7'2 "  $4.50 

A L U M I N I Z I N G  
A harder and brighter aluttUnum casting that is 
uniform- and produces a lasting and superior' re­
flecting surface. Guaranteed not to peel or blister. 

6" . . . . . . . . . . . . . . . . . . . . . . . $2.58 
8" . . . . . . . . . . . . . . . . . . . . . . .  $3.50 

1 0" . . . . . . . . . . . . . . . . . . . . .  '. . $5.00 
Mirrors for Cameras, Range Finders 

and other optical instruments. 
Write for FREE ILLUSTRATED CATALOGUE 

THE PREOISION OPTICAL 00. 
1 001 East 1 63rd Street 

New York 59, N. Y. 

ly, spherical aberration. In other words 
a spherical mirror of around f/8 pro­
portions will not reflect the marginal 
and central .rays of light from a star 
to the same focal plane. However, in 
small miITOrs up to about 10" aperture 
and of f/12, this is not the case. The 
old masters, such as Herschel, With, 
and Lassell, who made their mirrors 
before Foucault's knife-edge test was 
known, realized that longer focal 
lengths enabled them to make better 
corrections on their mirrors, which 
also meant 'better perfonnance. Thus 
we find that most of their mirrors were 
made to f/10 and higher, and many of 
these specula did give very excellent 
perfonnance. 

"Let us . discuss further advantages of 
long-focus mirrors. It has already been 
shown tl:J.at they are at least a little 
easier to finish, and I have found that 
an f/12 mirror 'a little ' off,' will give 
�etter images than an f /8 of the same 
aperture which is about equally imper­
fect in figure. Turned edge cannot be 
tolerated in either mirror, but slight 
zonal ' errors are not at all serious in 
the longer focal length. 

"Perhaps the . most important ad­
vantage of long focus is that one can 
employ a smaller secondary mirror and 
thereby reduce light loss a little, and 
diffraction effects a great deal. In my 
opinion few amateurs realize the bad 
effects on stellar images ' a secondary 
mirror has when its minor axis much 
exceeds one sixth the diameter of the 
primary. One has only to place a card­
board disk about one quarter to one 
third the diameter of- the main mirror 
on the secondary support directly in 
front of the flat or prism to see the 
bad effects it will have. 

''For finest defipition an elliptical 
secondary mirror that is really flat is 
superior to anything else. 

"The more common types of eye­
pieces are designed to work best with 
a slender cone of reflected or refracted 
rays, and the f/12 mirror will give 
flatter and better fields with Huygenian 
and Ramsden oculars than will f /8 
mirrors, which should really employ 
expensive achromatic eyepieces for best 
results. Also the f/12 mirror will en­
able one to obtain high magnification, 
should it be desired now and . then, 
without seeking extremely short-focus 
oculars at high cost, 

"Two further advantages of lesser 
importance are: first, changes of air 
temperature actually have little effect 
on the image quality as a result of 
temporary changes in the long-focus 
miITOr's shape while in use, but such 
is hardly true with f/8 miITOrs of plate 
glass. Secondly, many amateurs take 
photographs of the moon, using their 
reflectors as the camera. With focal 
lengths . a little over 100" the image of 
the moon at the focal plane of the 
primary mirror is about 1" in diameter. 
This is large enough to record quite 
an abundance of detail on a plate or 
film, and bright enough for rapid ex­
posures. With such a sizable image the 
use of an eyepiece may be dispensed 
.with altogether. The writer has taken 
some fair lunar photographs with an 
8%.", f /12 mirror on Panatomic film 
using exposures as short. as one hun-

dreth second. These negatIves can be 
enlarged to at least 8", and the re-
sulting prints are quite sharp. . 

"It can be shown that the disad­
vantages of the long-focus Newtonian 
are few and not at all serious. Probably 
the outstanding one is that ' a longer 
tube will be necessary, which will re­
quire a well designed and rigidly built 
mounting, costing little more, however, 
than a good one for an f/8 mirror. 
Provided the instrument is permanent­
ly mounted out of doors, its shelter 
will also require to be a little larger. 
The eyepiece position will be some­
what higher, but a good step ladder will 
bring it within easy reach. These dis­
advantages will be found to be of little 
c9nsequence where the mirror is not 
greater than eight or ten inches in di­
ameter. 

"While mentioning the 100'lger tube, 
one may wonder if tube currents are 
increased, particularly when a solid 
metal tube is used. The writer has not 

. found this to be the case with a 9" 
f/ll mirror mounted in a closed metal 
tube. ('Air CurrentS Within ·the Re­
flector Tube,' Journal R.A.S.C., Novem­
ber 1943) . 

"The fleld of view will be smaller 
when using an f/12 mirror, yet with 
some Ramsden oculars of about 1" 
equivalent focal length, all of the 
moon's image can be seen in the field 
at one time with a mirror of about 100" 
focus. 

"In conclusion, it might be of inter­
est to mention the perfonnance one may 
expect when using a good, -long-focus 
mirror as compared to that of an f/8 
mirror on different classes of celestial 
objects. With double stars there will be 
a marked improvement in the images 
of an f/12 mirror, and there will be less 
diffraction effect with bright stars. The 
images will be crisp even with high 
magnification (in good seeing ) ,  and 
quite comparable to those seen with a 
refractor. Nebulae and clusters will ap­
pear in the f/12 mirror much as through 
a refractor of equal size; a shorter focal 
length mirror would of course give 
brighter images of these objects, pro­
vided apertures were the same. 

"With planetary and lunar detail the 
f/12 mirror comes into its own, and it 
is my opinion that such a good mirror 
will outperfonn any f/8 of the same 
aperture in this field. I have given an 
account of my observations of Saturn 
using a 9" f/ll mirror elsewhere. 
( 'Saturn with a Nine-inch Reflector,' 
Sky & Telescope, March 1945.) 

"The writer hopes that amateurs who 
"are contemplating the construction of 
a mirror will give the long focus some 
thought before deCiding upon the usual 
f/8 focal ratio ; and the tyro who may 
dread the difficult task of Pl!l'abolizing 
cannot go far wrong in trying out a 6" 
spherical mirror of about 75" focal 
length." 

. 

H
ERE's ,a good-news note from John 

W. Lov:.ely-, Secretary of the Spring­
field Telescope Makers, 27 Pearl St., 
Springfield, Vt.: ·  "We at Stellafane are 
planning to have a full-scale conven­
tion this year on Saturday and Sun­
day, August third and fourth." More 
details when they become available. 
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Two W3YS your face can qrow 
in the next' few years 

USUALLY, our races show what's happening to us. 

For instance, suppose financial matters are con­

stantly on your mind. 

Suppose you know that there's practically no cash re­

serve between you and trouble. 

It would be surprising if your face didn't show it. 

But suppose that, on the contrary, you've managed to 

get yourself on a pretty sound financial basis. 

Suppose that you're putting aside part of everything 

you earn . . .  that those dollars you save are busy earning 

extra dollars for you . . .  that you have a nest egg and an 

emergency fund. 

Naturally, your face will show that, too. 

There's a simple and pretty accurate way to tell which 

way your face is going to go in the next few years: 

If you are buying, regularly, and holding as many U. S. 

Savings Bonds as you can, you needn't worry. 

Your face will be among the ones that wear a smile. 

6uy a/1 the Bonds you can . . .  keep a/I the Bonds YOII /;uy 

Sc i e n t i f i c  A m e r i ca n 
Tht" is an offiCial u. s. Treasury advertisement-prepared under auspices of Treasury Department and War Advertising CJuncfl 



Just try to think of a busi­
ness that doesn 't depend on 

gasol ine power somewhere 
along the line - to moue raw ma­

terials, to transport finished prod­
ucts, to make deliveries to home or store. 

Your business runs on gasoline 

COUNT, if you can, the gasoline engines that help 

to keep your own business running. Five? Ten? 

A hundred? No matter how many or how few, when 

those engines are made more efficient, more power­

ful, more durable, you are bound to benefit. 

The product we make-Ethyl brand of anti­

knock fluid -helps petroleum refiners produce higher 

antiknock gasoline. This in turn permits engine 

builders to design engines which provide better 

transportation at lower cost. 

Since improvements in engines, fuels and lubri­

cants must go hand in hand, the Ethyl Corporation 

has for the past twenty years worked closely with 

automotive and petroleum companies. In the years 

of progress which lie ahead, we plan to continue and 

to expand the research and service facilities we offer 

in the field of automotive transportation. Ethyl 

Corporation, Chrysler Building, New York 17, N.Y. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

More power from every gallon 
of gasoline through 

ET HYL  
Research • Service • 
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