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OUT OF THE ATTIC • • •  

This is only part of the story of the role played by ama­
teur radio in extending the lines of victory around the 
world. It is a long, exciting and strictly American story. 
Before the war the amateur used to love to sit in his attic 
and talk to fellow enthusiasts on the other side of the 
globe. But long before war came he got out of the attic 
and began to use his special skills, his inventive genius 
to help establish wartime communications. The amateur 
radio expert found an especially valuable place in the 
ranks of the AACS-Army Airways Communications Sys­
tem. This group by the end of 1943 had established 
600,000 circuit miles in 48 states and 52 foreign coun­
tries. It maintained vital communications over 100,000 

miles of airways. Hundreds of millions of dollars worth of 
aircraft and tens of thousands of lives have been guarded 

THE WORLD! 

by the far-flung safety and navigation facilities of theAACS. 
It is officially acknowledged that the technical and op­

erating leadership of this great group has come from 
amateur circles. Hundreds of their unsung heroes are 
licensed amateur radio operators. These are the anony­
mous workers on the radio front who should share some 
of the praise given to Edison, Bell, Marconi and the other 
giants of communications. Long before the war Halli­
crafters served these exacting technicians with the bes� 
possible equipment. Hallicrafters sets were developed in 
the great testing grounds of amateur radio-and were 
built to perfection, by and for amateurs. HalIicrafters sets 
have served an "attic apprenticeship" and have come out, 
of the attic to go around the world with victorious Allied! 
armies. 

For radio equipment that won't be satisfied witt; 
the limits of the pre-war world, for radio that will 
go places and do things hitherto undreamed of 
and uncharted-look to Hallicrafters, builders of 
the radio man's radio. 

iI I!rs 
THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO AND ELECTRONIC EQUIPMENT . CHICAGO 16, U. S. A. 
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and instruments, we 
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Planning division of 
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partment can develop 
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practical design and 

workable equipment_ 

Wm. MOCEY & SONS, INC. 
Established 1882 

PLAINFIELD NEW JERSEY 
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Previews 01 the Industrial Borizon 
RO F EAR OF S Y R T HET I C S  

, IME was when people shied away from anything bearing 
the tag "synthetic." In many ways they coupled it with 
"ersatz" and considered synthetics in the light of substitutes 
that they had to accept for the time being. But the chemical 
industry has upset all. that. People like the shiny, smooth, 
warm-feeling plastics that they know to be synthetics ; women 
want synthetic nylon hose far more than they ever yearned 
for silk ; lives are being saved by the thousands through the 
use of synthetic drugs. 

The chemical industry has proved that by manipulating 
molecules and atoms it can produce materials which, in many 
ways, surpass anything that nature eveD made possible. Now 
it is learning something else. It is becoming more and, more 
conscious that profits are to be found in greater bulk when 
basic chemicals are turned into new synthetic consumer 
products or into materials from which these products can be 
fabricated, than when these same chemicals are sold in car­
load lots to processors who reap the harvest. This new-type 
thinking on the part of the large chemical producers-Dow, 
Monsanto, Du Pont, Union Carbide, and others-is setting a 
new trend in the largest basic industry of the United States. 

H IGH- T E S T  GAS 

WHEN thinking of the millions of gallons of 100-octane gaso­
line being produced for our armed forces today, don't 
fall into the error of supposing that this same gasoline, when 
available for civilian use, will make high-powered super­
dupers out of old jalopies. Quite the contrary. If you put 
lOO-octane fuel in the tank of a car that has an engine de­
signed for 75-octane gasoline, the results will be disappoint­
ing. They may even be poorer than when using the type of 
fuel for which the engine was designed. 

Gasoline rated at 100 octane must be squeezed harder be­
fore ignition to get the most out of it than is the case with 
lower-octane fuel. High-octane gasolines call for high­
compression motors. Thus, with the know-how garnered 
through aircraft engine design, the automobile engine de-:­
signers will be in a position to dream up engines which will 
out-perform anything ever mounted on four wheels in the 
past-when the high-octane fuel is widely available. Until 
that time comes, motor-car engines are going to be no better 
than the best pre-war. 

Here is a case where the egg comes before the hen. The 
super fuel is here, will be available post-war. But remember 
that there are millions of cars on the road which cannot make 
efficient use of it, that it cannot be profitably and widely 
distributed until there are enough cars on the road that need 
it, and that it is of no benefit to present-day engines. It all 
seems like a vicious circle, but it is one that will be straight­
ened out with time-not overnight. 

A CHA N C E  FOR THE L I T T L E  F ELL O W  

AFTER years of production for war comes the beginning of 
civilian production. Conversion has already started in a 
minor way. But when the war at last is over, then will start 
a race-a real race in which the devil of failure will surely 
take the hindmost-to meet the pent-up demands of c[vili�n 
needs . Here as never before will, be the golden opportunity 
for the little fellow, the independent, the smaller manufac­
turers who, pre-war, had to be content with crumbs. For an 
appreciable time after peace, it is probable that consumer 
needs will be far too great to be filled by even the big boys 
working at top speed. What will be more natural than for 
war-starved consumers to turn to less well-known producers 
r�ther than to wait their turn for the products of the big 
manufacturers? 

Thus will come a revised version of the better mouse-trap. 
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The small producers who turn out reliable products at rea­
sonable cost will be in an enviable competitive position. They 
will be able, with wise management and adequate advertising, 
to ride a wave that, if they take full advantage of their op­
portunities, may soon put them in the class of the big boys. 
Failing that, they will not be too badly off in the role of 
medium-sized producers who, in a relatively short time, will 
have carved for themselves a reputation and a following that 
will insure at least moderate success. 

FLA M E - S PRAYE D  P L A S T I C  

I NTERESTING and significant is the re'
cent announcement of 

the development by Du Pont of a flame-spraying method of 
applying polythene plastic to provide a high degree of protec­
tion against brines, chemicals, and other corrosive agents. 
Films of plastics thus produced are tough, uniform, and 
highly impermeable. They may be produced on metal, wood, 
glass, other plastics, and even on paper. 

In the process, particles of the finely ground polythene 
plastic are passed through a flame where they are melted or 
softened. These particles are then projected forcibly on 
the surface to be coated, where successive particles impinge 
on those previously deposited before they solidify. The 
coating is thus made continuous and free from even micro­
scopic holes. 

The physical advantages of flame-spraying, proved in the 
metallizing field, have now been extended to at least one 
plastic, with trend possibilities that reach beyond the pres­
ently visible horizon. 

ABU N D ART C HL O R I N E  

AN IDEA of the changing demand for chlorine (see also page 
202) can be had when it is known that pulp treatment, the 
biggest pre-war user, averages about 200,000 tons annually, 
while the chlorine industry now estimates that needs of the 
chlorinated hydrocarbon family will run as high as 250,000 
tons a year. One degreasing agent alone used 100,000 tons of 
chlorine last year. 

FOR FUTUR E R E F E R ER C E 

PRACTICAL electrical heating systems for homes may be 
based on reverse cycle refrigeration, in which the heat of the 
outside air, even in winter weather, is "condensed" to warm 
the interior of the house . . .  The quick-frozen food industry 
reports an increase of 15 percent in poundage during 1944 
over 1943, with even brighter prospects for the future. . . 
Similar advances in dehydrated foods may make an interest­
ing battle between the two methods . . . Success of NE (Na­
tional Emergency) steels has shown that, contrary to former 
opinion, many low-alloy steels will give satisfactory service 
and that steels should be selected by physical properties 
rather than chemical composition . . .  It is predicted that the 
real post-war car (when it arrives) will use 15 to 20 pounds 
of plastics, as against five pounds pre-war . . .. And this is 
without considering the "plastics car" of the dreamers. . . 
Those having an interest in the liquor industry (whether 
from a thirst or a financial angle) should keep an eye on the 
Anti-Saloon League, which is reported to have set $5,000,-
000 as their goal for a prohibition war-chest and to have al­
ready accumulated over $3,000,000 . . .  Infra-red lamps 100m 
as a possible replacement for winter blankets on your bed. 
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Q. What Is Corronizing ... 

A. Corronizing is an inexpensive, 
tissu e - thin armor against rust 
made an integral part of the metal 
by a patented combination of 
electroplating and heat treatment. 
Corronized metal can be formed, 
drawn, welded, soldered, sheared, 
blanked, pierced or embossed 
with minimum lDss of rust-resist­
ance, and offers an ideal bonding 
surface for paint or other finishes. 
Sales and production executives 

are invited to write for complete 

information. 
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METALS LAST 
UP TO "TIMES AS LONG I 

• 

T
HE MANUFACTURER who offers 

you products bearing the "Cor­

ronized" label is giving you far 

greater value than you could ever 

buy in the past. Why accept less for 

your money when you buy metal 

products? Look for this label-ask 

for it-whenever you buy. 

Cononizing is an amazing new 

armor against rust that makes met­

als last up to 4 times as long. The 

Canonizing process has been de­

veloped thru years of research by 

Standard Steel Spring Company­

and has been proved on vital war 

equipment on every fighting front. 

On your next ash or garbage can, 

the "Canonized" label will assure 4 

times as long service as you've had 

from such cans in the past. On 

scores of other products-from fur­

naces to fencing-automobile muf­

flers to metal boats-farm equip­

ment to building supplies-this label 

will be your guarantee of up to 4 
times as long service for your 

money. 

The Corronizing process is al­
ready available to all makers of 

metal products. Soon, on more and 

more metal products, you'll find the 

"Corronized" label identifying 4-
times-greater values. Look for it­

ask for it. It's your assurance of 

products that will defy the ravage 

of rust up to 4 times as long. 

CORRONIZING 
Division of 

Standard Steel Spring Company 
DEPT. 8-4 

CORAOPOLIS, PENNSYLVANIA 

Other peacetime products of Standard, Steel Spring Company are 
automobile bumpers and springs, precision mechanical coil 

springs, universal joints, floor gratings and stair treads. 

Victory's Still Many Dollars Away. Buy War Bonds. 
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50 Years Ago in • • 

(Condensed from Issues of November, 1894) 

CANAL - "The company which has just been formed for tak­
ing over the works at the Isthmus of Panama has issued a 
report, giving what it professes to be an accurate idea of the 
present state of the canal. . .  So far, no plan for completing 
the canal has been definitely adopted, and this matter will be 
left to the technical commission which will be appointed as 
soon as the company is in working order." 

BALLOONING - "An interesting experiment in aeronautics 
was tried in the latter part of September to determine the 
conditions under which a series of ascensions �ight be made 
for a certain number of days, executed successively with the 
same gas and the same balloon . . .  The trip continued for a 
week. The ascensions were determined by the action of the 
sun's rays, which expanded the gas and dried the material 
of which the balloon was made. The descent invariably took 
pl�c� by reason of condensation at twilight. During the entire 
trIP It was not necessary to open the escape pipe." 

RUSSIAN RAILROAD - "A length of 2200 miles of the Russian 
Pacific Railway is now open and Omsk is now reached by rail. 
The cost has been about $44,000 per mile. The natural condi­
tions were on the whole unfavorable . . .  On the sections be­
tween Ufr and the Sima River there was, between Urakowo 
and Bulaschawa, a bog of about 60 miles extent, which had 
been formed through the rain water accumulating in the 
course of thousands of years in this natural pit of granite." 

GREAT AND SMALL - "Modern science has ... revealed the 
beautiful processes of nature, but it has also revealed her 
destroying agencies. The more closely man has studied the 
more complicated has he found conditions and the :Uore 
dangers has he recognized. Where all is outwardly lovely. 
he has found· inward harm. The microscope has disclosed 
minute horrors, none the less horrible because minute. The 
telescope, as it sweeps the heavens with its farseeing eye, has 
foretold stupendous catastrophes. Much that was thought 
beneficial has been proved dangerous, and much that was 
thought harmless has been proved fatal." 

HOBBIES - "The man who undertakes to cultivate some fad 
like the growing of plants, the raising of fish, photography, 
entomology, boating, bicycle riding, athletic sports, micro­
scopy, painting, drawing, music, fishing, hunting, and a 
thousand and one other things which may come under the 
head of personal recreation has always something within his 
reach which makes him independent of the outside world . . .  
All harmless amusements, but more valuable than gold, be­
cause they take a man away from himself." 

JAPS FOLLOW - "An officer of the Japanese navy has writ­
ten a letter to a friend in this country, in which he speaks 
highly of the efficiency of several American electric search 
lights used in the fleet to which he is attached. These lights 
stood the test of actual service better than the English and 
German apparatus, which will be doubtless condemned by a 
board of survey. He also state:; that ,the best maps of the 
Yellow Sea and Corea are from the United States Hydro­
graphic Office in Washington." 

COLD STORAGE - "Money can 'be borrowed on butter, eggs, 
cheese, chickens and farm produce of all kinds that will keep, 
as easily as on diamonds and watches. . . Cold storage and 
the development of the storage warehouse business in New 
York have made this possible . . .  The banks will accept stor-
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age certificates for collateral as readily as they would United 
States bonds, when the application for a loan comes to them 
through men whom they know." 

WORK AND WORRY - "It is a well understood fact that it is 
not work that kills, says the Massachusetts Medical Journal, 
but worry, and from this text some most sensible and profit­
able hygienic discourses have been preached during recent 
years." 

STONE DRESSING - "We illustrate one of the improvements 
introduced by the American Pneumatic Tool Company . . . 
the new portable stone dressing machine. This machine is 
designed for use on the hardest granite for working it to a 
surface . . .  The stone to be operated on is placed in about the 
position required to work it by hand; the stone dressing 

machine is moved to any convenient place near the stone (or 
the stone to the machine) ,  the play of the counterpoise is 
adjusted for the height of the surface to be operated on, and 
the tool started. The hard granite at once succumbs, and in a 
very short space of time the surface begins to take shape ... 
The exhaust of the tool is caused to maintain a blast against 
the point of the tool to blow . away the chips and dust. In the 
foreground of the piCture the machine is shown operating a 
cross chisel, while fine brushing is shown in progress in the 
background, the operator holding the tool in his hands so as 
to regulate its work." 

NOISE - "The great increase in mechanical appliances and 
the growth of populaton in cities has brought about a dis­
agreeable effect, the increase of noise. From the private office, 
where the rattle of the typewriter has proved the successor to 
the classic squeaking of the quill pen, to the street, where the 
traffic of carriages and carts is overtopped by the roar of the 
elevated railroad, our life is spent in the midst of noise. It 
would seem that not one field but a hundred or more fields 
are open to the inventor who Will attack the noise problem 
in its minor as well as major phases. When a machine, in ad­
dition to doing its work, produces noise, the latter is pretty 
certain to be the indication of a useless expenditure of energy 
if not directly the cause of such waste." 

LUMINESCENT LAMP - "The luminous substance of Ebert's 
'luminescent' lamp is said to be a small disk of compressed 
luminous paint. This is enclosed in an exhausted glass re­
ceiver upon the external surface of which are glued two 
strips of tinfoil, to which the terminals of the circuit are at­
tached. When the electric oscillations act upon these coat­
ings, active cathode rays are formed on the inner surface. 
These, though almost invisible themselves, produce a strong 
luminescent light upon the surface of the luminous paint." 

HOT AND COLD - "On one occasion, when M. Pictet was 
suffering from a severe burn due to a drop of liquid air, he 
accidentally scorched the same hand very seriously. The 
scorched portion was healed in ten or twelve days, but the 
wound produced by the cold burn was open for upward of 
six months." 

. 

SCIENTIFIC AMERICAN NOVEMBER 1944 



A WELCOME HAND TO BELL SYSTEM WAR VETERANS 

Some day we shall have the pleasure 

of welcoming back· to the Bell System 

the men and women who are now in the 

armed forces. They nun�her more than 

55,000. Some 3500 released from ser­
vice are already back with us. We shall 

have a warm welcome for the rest as 

they join us again. Not only shall we 

be glad to see them personally but we 

shall be glad of their skill and energy 

for the big tasks which face the Bell 

System in the future. 

BELL TELEPHONE SYSTEM 
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* 

WANTED • 
• 

Engineers with talent in 
tooling, .machine design, 

precision assembly 

methods . . .  

The United States Time Corporation-the world's largest watchmakers 

-.-are making precision instruments for war. 
, 

For this big job, we need engineers. Engineers with talent in tooling, 

machine design, precision assembly methods. Engineers who appre­

ciate teamwork and will share our zeal for accomplishment. Engi-

neers who want permanent jobs. 

We suggest you fill out and mail 

us the attached coupon. The Most Famous Name in Time 

* 

•••.••.••.••..•....•••............ __ .. --_ .....•.•...•.... _ ... _--.................• --... __ .........•••....... -. 

U. S. TIME, Dept. SA, 
Waterbury, Conn. 

Gentlemen: 

I am interested in the opportunity you offer. My field il>-S ________________________ _ 

NAM.�E�--------------------------------------_ 
STREET ______________________________________ ___ 

CI]Y _______________________ �-----STAT�E----------------
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All applications for positions must conform to the War Manpower Commission Regul�ians of the Employment Stabilization Program for the Waterbury Area 
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METALSIBIBDUSTRY 
Conducted by F R ED P. PETE R S  

Thermit welding of railroad rails outside the Moffat Tunnel. Colorado 

Thermil Brunches Oul 
Inlense Heal (Above 4500 degrees, Fahrenheit) is Generated by Reaction 

of Granular Metals When Correctly Ignited. The Heal Alone Can be Ap. 

plied 10 Many Uses, or Ihe Resulting- Metallic Mass Can be Used for Con­

struclion or Repair Purposes. Major Trends are Bow in View 

By KE N N E TH R O S E  
Engineering Editor. Metals and Alloys 

AN ORE bridge has been prepared for 
demolition by The Interlaken Iron 

Corporation; whistles warn the work­
men to move to places of safety. Wires 
run to packs around four of the eight 
steel columns supporting the towering 
structure. The engineer in charge as­
sureS himself that everyone is out of 
danger, then nods to the assistant at his 
side. A plunger is pushed-but there is 
no answering roar of explosives. Has 
something gone wrong? Not at all, for 
within a few seconds the steel tower 
starts to totter, then tilts, slowly at first, 
and crashes to the ground in the pre-
determined spot. 

. 

The agent that has so silently toppled 
this structure is thermit. A stable, 
granular material, non-explosive and 
perfectly safe to handle, it is capable of 
producing a molten metallic mass at a 
te�perature above 4500 degrees, Fah­
renheit, when properly ignited. Heat 
from this molten metal fused the steel 

columns in the ore bridge at the areas 
where it was placed, causing the bridge 
to collapse. 

Thermit, just at present, brings up 
thoughts of incendiary bombs, and it 
was widely used in at least one type 
of aerial missile. The extremely high 
temperature generated by thermit 
makes it suitable for such use, although 
other preparations have now been 
found that are more suitable from a 
military standpoint. The thermit mix­
ture is so stable that a temperature of 
2400 degrees, Fahrenheit, must be pro­
duced by an ignition powder to start 
the reaction. This ignition powder is 
composed of a mixture of materials 
which can readily be ignited by a 
simple means and which will then 
quickly reach the temperature necessary 
to start the thermit reaction. Some ig­
nition powders can be started by the 
heat of a match; an electric spark is 
frequently used. 
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Chemically the thermit reaction is 
quite simple. Aluminum and a metallic 
oxide react to form aluminum oxide 
and the original metal, intense heat be­
ing generated during the reaction. 
While most familiar in connection with 
the oxide of iron, the same reaction 
will liberate chromium, nickel, man­
ganese, titanium, vanadium, molyb­
denum, silicon, tungsten, columbium, 
boron, and other elements from their 
oxides. Its discoverer, Dr. Hans Gold­
schmidt, of Essen, Germany, obtained 
his first patent in connection with the 
use of the process for the reduction of 
chromium and manganese. It is still 
used commercially for the preparation 
of these two metals, and of ferro-titani­
um also. 

A few years after its discovery the 
process was applied to welding by the 
Goldschmidt Thermit Company. The 
steel, produced at the very high tem­
perature of the reaction, theoretically 
about 5000 degrees, Fahrenheit, was 
poured into a mold surrounding the 
parts to be welded, and the whole was 
fused into a single unit. It was as a 
welding process that the thermit reac­
tion came into widespread recognition 
and use. The original company eventu­
ally was acquired by Metal and Thermit 
Corporation. 

Because of its simplicity in method 
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and required equipment, the process 
was used is the early nineteen-hundreds 
for welding street railway rails. The 
welding could be done while the rail 
was in position. Welded railway rails 
were more generally used in Europe 
than in this country, but many of the 
larger American cities used the method 
for repairs, or at places where service 
conditions made it advisable to elimi­
nate joints between rails. 

Railroads began the use of thermit­
welded rails more than ten years ago. 
Maintenance of track inside tunnels is 
difficult, so that welding of rails into 
continuous lengths was especially ad­
vantageous in such locations. It is the 
usual practice to weld the rails outside 
the tunnel, and to drag the continuous 
length into place. Considerable interest 
was shown in the installation of welded 
rails in the Moffat Tunnel, near Denver, 
Colorado, more than a year ago. In this 
six-and-a-quarter-mile bore the rails 
were joined into 1000-foot sections out­
side the tunnel, dragged into place, and 
closure welds were made inside the 
tunnel to join the sections into con­
tinuous lengths. 

Rail welded into continuous lengths 
in the open is exposed to greater varia­
tions of temperature, since the actual 
temperature of the metal exposed to 
the sun's rays may rise substantially 
above that of the atmosphere. This poses 
the problem of expansion and contrac­
tion. The normal expansion of rail under 
a 100-degree rise in temperature is 
about 41 inches per mile. Temperature 
conditions have been reported under 
which expansion might exceed 60 inches. 

However, experience has shown that 
no difficulty will result if the rail is 
placed while the air temperature is 
about 60 degrees, Fahrenheit, halving 
the maximum range of temperature 
and the resulting stress, and if the rail 
is properJy restrained. Any tendency 
on the part of the rail to move is pre­
vented by anti-creepers, spring clip 
fastenings, and similar holders. 

HEAVY EQUIPMENT REPAIRED-Repair 
of heavy equipment has formed the bulk 
of thermit welding applications for 
many years. Recently a broken shaft on 
a large Mississippi River paddlewheel 
steamer was welded without removing 
the part from the boat. Frames of heavy 
machinery have been repaired by this 
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process. Both cast iron and steel can 
be welded, C'.lthough the former metal 
requires caution, due to the difference 
in thermal expansion between it and 
the weld metal. 

In steel mills, worn equipment has 
been built up by fusing thermit steel to 
the abraded surfaces. Repairs have 
been made to rolls, crankshafts, pinions, 
and other parts by this method of 
casting hot steel around worn or broken 
parts. 

More recently heavy parts have been 
fabricated by joining several castings 
or forgings with thermit welds. Heavy 
crankshafts are made from two forged 
shaftings, a pin, and two forged blocks. 
The method of fabricating this heavy 
piece of equipment is typical of that in 
general use. The parts are lined up and 
the proper size gaps are cut with an 
oxyacetylene torch. Then wax is filled 
into the gap in the space to be occupied 
by weld metal, a sheet metal mold box 
is placed about the area to be welded, 
and a special refractory mixture is 
rammed up around the wax pattern and 
the parts to be joined. After the wax is 
melted out and the parts preheated, 
thermit powder in a special crucible is 

Lower Left: The ends of a crankshaft 

to be fabricated by thermit welding 

are flame-cut_ Above: Molten ther­

mit steel is tapped into a flask Sur­

rounding the parts to be joined. Low­

er Right: The finished crankshaft. 

plainly showing the welded areas 

ignited, then tapped into the mold a few 
seconds later, and, after cooling, the 
weld is completed. Gates and risers may 
be trimmed off with a cutting torch. 

Stern frames for the huge shipbuild­
ing program were taxing steel foundry 
capacity for castings of this size. These 
frames were roughly 20 to 26 feet in 
outside dimensions, and of irregular 
outline. It was decided to cast the 
frames in sections, and to join these 
smaller castings by thermit welds. Lib­
erty ship stern frames were cast in two 
sections, requiring one weld, while the 
larger Victory ship stern frames were 
made in four sections, requiring four 
welds. So satisfactory did this method 
prove that it has been adopted in almost 
all of the shipyards in the country. 

Thermit powder, as ordinarily em­
ployed, is composed of 23.25 percent fine 
granular aluminum and 76.75 percent 
processed mill scale. The processing is 
a roasting operation to increase the 
percentage of oxygen in the mill scale, 
and hence increase the yield of molten 
metal from the reaction. By this roasting, 
the equivalent FeO of the mill scale is 
lowered from 56 percent to about 18 
percent. The subsequent reaction will 
produce about half as much steel as the 
original weight of thermit powder. 

STEEL IS ADDED-In order to increase 
further the quantity of steel obtained 
from the reaction, about 15 percent of 
steel punchings is usually added to the 
mixture. The great heat generated by 
the thermit is sufficient to melt this ad­
ditional steel-indeed, the added metal 
may be increased as high as 50 percent 
without lowering the temperature be­
low about 3300 to 3400 degrees, Fahren­
heit. However, in order to assure a 
complete fusion with the work, it is 
usually desirable to add only enough 
metal to maintain a temperature of 
about 4000 degrees, Fahrenheit. 

A wide range of composition of ther­
mit weld metal is available. The re­
action, as already stated, can be used 
with a number of metallic oxides. By 
using a mixture of oxides in the thermit 
powder, or by adding pieces of another 
metal or alloy, carbon content and 
content of alloying elements can be 
controlled. 

Steel, when cast in the foundry from 
a high temperature, tends to hold dis­
solved gases, and must be deoxidized 

SCIENTIFIC AMERICAN NOVEMBER 1 944 



Demolition of an 
ore bridqe 

was recently 
accomplished by 

the aid of 
Ihermil. which 
was employed 

10 mell Ihe sup­
portinq columns. 

as described 
in lexl 

by some means. In the case of thennit, 
an excess of aluminum, one of the de­
oxidizing agents used in steel manu­
facture, insures against "wildness" in 
the poured metal. Thennit steel is quite 
dense, since it solidifies from the inside 
out because of the presence of the parts 
to be welded. These metal parts, being 
at a temperature much below that of 
the weld metal, take heat from it, and 
cause the weld metal to chill first ap­
proximately along the axis of the work. 

An interesting use of the thennit 
process is to prepare metal for small 
castings, usually for emergency repairs, 
when no melting equipment is available. 
This sometimes happens in isolated 
mining districts, as in Australia and 
South Africa. The correct thennit pow­
der must be obtained, or the necessary 
composition made up by adding pieces 
of the desired constituents. The reac­
tion is started in the usual thermit 
crucible, and the metal is run into 
sand or other molds, as in ordinary 
foundry practice. 

The thennit process, originally used 
in heavy engineering chiefly for repair 
and maintenance work, has added in 
recent years 8, respectable list of "new 
construction" applications, of which 
the joining of forgings or castings (like 
the ship stern frames mentioned earlier) 
is typical. This trend is expected to con­
tinue into the post-war period, with 
thennit welding emerging as a major 
method of engineering construction. 

ALUMINUM-BRONZE EXTRUSIONS 

Have Desirable Properlies 

for Many Uses 

A VERY recent and significant develop­
ment in the field of metal-fonns has 
been the availability of extrusions made 
of the mechanically desirable but hard­
to-work aluminum-bronze alloys. Long 
known for their hardness, tensile 
strength, and corrosion resistance, these 
alloys have generally been available 
chiefly in cast rather than wrought iron. 

Extrusion equipment developed for 
and employed at the Wrought Products 
Division of Ampco Metal, Inc., is built 
a.'ound a hydraulic horizontal type 
Sahloemann press having a capacity of 
2275 tons total pressure on the main 

ram and equipped for tube extrusion 
with pierceI' attachment of 275 tons. 

The extrusion process has so in­
creased the physical properties of the 
already strong aluminum bronzes 
(especially those containing 2.5 to 5 
percent iron and 8.5 to 15 percent 
aluminum) that they are finding in­
creased use for aircraft engine parts, 
landing gear parts, propeller parts, 
bearings, and 50 on. 

SKIN RECOVERY 

CorreclsDeficiency in 

Heal-Trealed Sleel Snrlaces 

DECARBURIZATION of steel-the lower­
ing of the carbon content at the surface 
and hence the formation of a soft skin 
-has probably brought more headaches 
to heat treaters, metallurgists, and steel 
manufacturers than any other problem 
associated with heat treating. 

A new method of surface treatment 
developed by Surface Combustion Divi­
sion of General Properties, Inc., com­
prises restoring carbon to the depleted 
surface by heating the steel in a gas 
atmosphere under conditions so con­
trolled that carbon enters the steel sur­
face in exactly the right amount to cor­
rect the deficiency. 

In typical cases carbon recovery is 
complete and within 0.03 percent of the 
original carbon in the steel. For ex­
ample, forgings receiving the treatment 
have shown no signs of failure due 
to surface conditions, in sharp contrast 
to the high mortality rate observed 
before the use of the skin-recovery 
process. 

OUTSTANDING DEVELOPMENTS 

Lisled in Ihe Melal­

Engineering Fields 

BASED primarily on a survey by Edwin 
F. Cone of the opinions of leading 
engineers and metallurgists in the met­
al-working industries, Metals and Al­
loys has just issued a list of the ten 
outstanding non-secret wartime devel­
opments involving new materials or 
metal-proceising methods that have 
made maj0r contributions to Victory 
and which have considerabltl signifi­
cance from the standpoint of post-war 
materials and processes. 
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The ten leading developments all fall 
within the framework of three broad 
achievements for which American 
metal-working plants, the War Produc­
tion Board, and Anny Ordnance share 
top honors. These general programs 
were: 
a. Expansion in metal-production, espe­

cially of steel (about 10 million-ton 
increase) and of light metals. 

b. The conservation program-includ­
ing substitution, process-conversion, 
and salvage-.that stretched our 
available metal supplies phenome­
nally. 

c. The co-operative pooling of know­
how on materials and methods by all 
industry. 

Specifically, the 10 chief materials 
and methods developments (listed here 
not necessarily in the order of their 
importance) were found to be: 

1. The development and use of the 
National Emergency (NE) alloy 
steels. 

2. The development of special heat­
resistant steels and alloys and of 
preCISIOn manufacturing methods 
for turbo-supercharger and gas­
turbine components. 

3. The development of new high­
strength aluminum alloys and of 
clad aluminum alloy combinations 
far superior to the best available 
before the war. 

. 

4. The production of magnesium from 
seawater at plants on the Texas 
Gulf Coast. 

5. The expansion in the use of welding 
for fabrication, especially of ships. 

6. The application of tungsten carbide 
tools (especially for high-speed 
milling) to increase the output of 
machining operations. 

7. The development and performance 
of heat-treated cast steel armor 
plate. 

8. The rapid development and wide 
use of new methods of "packaging" 
steel products to protect them 
against corrosion, particularly dur­
ing overseas shipment. 

9. NeW resin-bonding adhesives for 
joining metals to metals and to n.on­
metals, sometimes with the strength 
of welds. 

10. The production of forged aluminum 
cylinder heads for airplane engines, 
permitting considerable increases in 
power per unit of engine wei!Jht. 

BRIGHT ELECTROPLATE 

Has Nearly Ihe 

Refleclivily ol Silver 

A NEW bright alloy electroplate has re­
cently been placed on the market by 
Hanson-Van Winkle'-Munning Com­
pany, that has a combination of prop­
erties not heretofore available in elec­
tro-deposited coatings. 

The deposit, an alloy of copper, tin, 
and zinc, is bright as-plated, is non­
magnetic, and has a reflectivity nearly 
that of silver. It is tarnish-resistant and. 
efficiently protects the underlying metal 
(usually copper or brass) from corro­
sion. 

The coating is· abrasion-resistant and 
can be bent and formed without peel­
ing if thinner than 0.0002 inch. 
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CHEMISTRY IN INDUSTRY Conducted by D .  H .  K I L L E F F E R  

Abundont Chlorine 
Production Capacily for Ihis Common bul Imporlanl Chemical is Now Double 

Ihal of Pre-War Times. This New Abundance Will Make Chlorine Available 

for the Development 01 New Derivalives and Applicalions and lor Ihe Ex­

pansion 01 Old Uses Ihal Have Already been Proved in Praclice 

AFTER Victory, many things will be 
different. Novelties and wonders 

will grow out of this war's develop­
ments to make the post-war world a 
far better place to live. But the novel­
ties we hear most about will be far less 
significant than homelier developments 
of familiar things expanded to greater 
usefulness. Plastics, light metals, and 
100-plus octane gasoline fill principal 
roles of miracle workers in imaginative 
accounts of tomorrow, for, we are sober­
ly told, they will give us pre-fabricated 
houses, j itney airplanes, and auto­
mobiles that will run countless miles 
on each gallon of motor fuel. Perhaps 
that is so. These and other strange 
novelties will undoubtedly be interest­
ing, but the really vital aspects of 
tomorrow are bound up with more 
familiar things made newly abundant 
through production facilities swollen 
huge for war. Chemically, this is parti­
cularly true, for chemistry and the 
chemical industry work with the in­
trinsic natures of materials and little, 
if at all, with those superficial aspects 

l'II lagara AlkaU Company 

which most inflame the imaginations. 
Chlorine illustrates this new abund­

ance and its consequent effects on use­
fulness. Certainly it is familiar and 
many of its applications and derivatives 
are well and long known. Some deriva­
tives of chlorine will receive such atten­
tion as to make them appear quite new; 
but by and large the developments that 
are really vital to tomorrow have al­
ready been under way for a long time. 

The new phase is one of quantity and 
hence price. In 1939, our capacity to 
produce chlorine in commercial plants 
was 1700 tons a day. That compares with 
617 tons a day in 1925 and with nearly 
4000 tons a day in 1944. This excludes 
capacity owned and operated solely by 
the government, which may or may not 
be available for commercial production 
at war's end. Clearly such an increase 
in production, when no longer needed 
for war, will affect our future. Great 
pressure to sell over-production may be 
expected to encourage new and to en­
large old outlets for this product at the 
end of unnatural demand. 

Electrolytic cells in which brine is decomposed to yield chlorine and caustic soda 

The implications of enlarged markets 
for any staple commodity extend in all 
directions and into many fields. Obvi­
ously, changes of price and quantity 
affect both direct producers and con­
sumers at once. 

Sometimes these effects are specta­
cular; more often they attract little at­
tention . .  Yet their importanoe can scar­
cely be over-stated. Without the goad of 
war, with its demand that could not 
be denied, reductions in the costs of 
many products take years instead of 
months. Liquid chlorine, for example, 
sold for 27 cents a pound in the early 
days of its production in this country 
(1907) and it required three decades for 
it to come down to 1.75 cents a pound. 

REFLECTED COST DROPS-Costs of 
chlorine derivatives seldom drop in 
proportion to that of the gas itself. In­
deed, since numerous other raw mate­
rials enter these derivatives and one or 
more processing steps are required for 
their production, it would be surprising 
if any exact correspondence did exist. 
Yet the fact of cheaper and more plenti­
ful chlorine is sure to be reflected in 
ultimate lowered costs of its products 
and in their greater abundance ; and 
these factors quite naturally will en­
courage tomorrow's development of new 
and enlargement of old markets. 

Looking forward to peace, we can 
safely anticipate a potential output of 
chlorine substantially more than double 
the corresponding pre-war figure, even 
assuming that government-owned 
plants will not enter the general mar­
ket. Without going beyond 1939's uses 
of chlorine and those brought to spe­
cial prominence in the war period, its 
early post-war future can be readily 
approximated. Obviously, invention 
must be barred from the discussion lest 
we be carried away by our own dreams 
and lose ourselves and any possible 
value of this discussion by the same 
fault that nullifies the value of most 
forecasting of the post-war future. 

Outstanding consumer of chlorine is 
its producer: the chemical industry it­
self. From the yellow-green gas come a 
host of valuable products formed 
through its chemical reactions with 
many different raw materials. Chlorine, 
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PRINCIPAL COMMERCIAL USES OF CHLORINE-PRE·WAR -
Chemical Induslry 

Aluminum Chloride 
Amyl Alcohol 
Amyl Chlorides 
Anllln 011 
Beryll1um 
Bromine Recovery 
Carbon Tetrachloride 
Chloramine T 
Chlorinated Dlphenyl 
Chlorinated Naphthalene 
Chlorinated Rubber 
Chloroform 
Chloropicrin 
Cyanoqen Chloride 
Dichlorodifluoromethane 
Dyestuffs Manufacture 
Ethyl Chloride 
Ethylene Chloride 
Ethylene Glycol 
Ferric Chloride 
Hydrochloric Acid 
Hypochlorites 
Insecticides. Fumiqants 
Lead Oxide 
Maqnesium Metal 
Metal Chlorides 
Methylene Chloride 

Monochlorobenzene 
Orthodichlorbenzene 

by this very chemical activity, is also 
an invaluable tool to enter and alter 
molecules and convert them to others 
having particular values. Some of these 
products contain chlorine in their final 
state, but many are simply transfo:rmed 
when chlorine is introduced into its 
molecule and later removed. More than 
half our chlorine production is normally 
consumed in chemical operations. 

Chlorine possesses extraordinary abil­
ity to bleach and whiten paper, wood 
pulp, and textiles, and this bleaching 
action is its second great use. Bleach­
ing powder, made by combining chlo­
rine with lime; was at one time the ex­
clusive chemical bleaching agent but the 
greater economy and effectiveness of 
chlorine itself, as well as its freedom 
from some of the drawbacks of bleach­
ing powder, have permitted it to replace 
the older agent practically completely. 

The third great service of chlorine in 
point of quantity, and by all odds its 
most important one on every other 
basis, depends upon its strong germi­
cidal properties. Tiny dosages of chlo­
rine added to water supplies effectively 
destroy the bacteria of certain diseases 
formerly spread by drinking water. 
Most notable of these is typhoid fever, 
once a universal plague but now, thanks 
to chlorine, a rarity in the United States 
even with density .of population always 
growing. Similar treatment of sewage 
overcomes or minimizes the contamina­
tion of streams from this source. Chlori­
nation of industrial water for certain 
uses prevents troubles arising from 
the growth of certain slime-forming 
organisms in plant equipment. 

One might well add to the list of 
applications of chlorine a fourth miscel­
laneous class having considerable util­
ity but falling outside the foregoing 

Paradichlorbenzene 
Pentachlorethane 
Petroleum Refininq 
PhenoL Synthetic 
Phosqene 
Steel. Pickllnq 
SulfuJ;, Chlorides 
Tetraethyl Lead 
Tin Crylltall 
Trichloroethylene 
Tunqsten. Metallurqy of 
Vinyl Chlorides 

Bleaching 

Bleachlnq Shellac 
Pulp Bleachinq 
TllXlile Bleachinq 

Sierilizing 

Sanitation of Industrial Wastes. 
Sewaqe. GDd Water 

Slimes. Condenser and Pulp Mill. 
Prevention of 

MiscellaneoDS 

Chlorination of Wool 
Flour Maturinq 
Glucose 
Respiratory Diseases. Treatment of 

important groups. Into this class fall the 
treatment of respiratory diseases by at­
mospheres containing safe but germi­
cidal concentrations of the gas, matur­
ing of flour, pickling of steel, and a few 
others of smaller significance. 

Chlorine's value in post-war devel­
opments and the trend apparent from 
the expanded production of the war 
period may be deduced from considera­
tion of a few of its outstanding appli­
cations. Clearly, reduced costs resulting 
from cheaper chlorine will be reflected 
in widened markets and these in turn 
will raise standards of living in a num­
ber of ways. The same thing is likely 
to happen in other parts of our economy 
quite aside from any effects which may 
be produced by entirely new inventions 
or new adaptations of older ones. It 
therefore behooves us to take special 
account of recent important factors 
in our lives and to look into the prob­
able effects on tomorrow of their con­
siderable expansion. 

USES OF COMPOUNDS-Four uses of 
chlorine compounds will suggest the 
probabilities in chemical industry's op­
erations: Vinyl chlorides for resins; sol­
vents for dry cleaning; refrigerants ; and 
insecticides. 

A number of different vinyl and viny­
lidene chlorides possess the ability to 
form synthetic resins. Two. classes of 
resins containing chlorine possess im­
portant values. Vinyl chlorine resins 
can be made with a rubberlike charac­
ter once familiar in belts, suspenders, 

� tobacco pouches, and other such items. 
Curious as thelle novelties are, their 
importance is trivial beside the applica­
tion of the same resins to the problem 
of protecting ships from magnetic 
mines. Here the vinyl resin forms the 
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insulation of the de-gaussing cable, 
major protective device. Advantages 
are high insulating value and resistance 
to moisture, sun, ozone, and weather, 
combined with a satisfactory degree of 
flexibility. This use suggests important 
post-war applications in various elec­
trical fields where weather destroys 
rubber or nullifies its value rather too . 
quickly. New efficiency and longer life 
of insulation on electric lines may be 
realized through this use of chlorine. 

The vinylidene chloride resins lack 
rubber's elasticity but are highly re­
sistant to chemical attack. The ease of 
their fabrication has led to the devel­
opment of highly resistant pipe and 
pipe fittings which can be readily and 
cheaply installed, and which possess 
great value in chemical plants and 
other locations subject to highly cor­
rosive conditions. Another type of the 
same basic resin makes "wire" insect 
screen of high weather resistance and a 
rattan-like product having long life, 
resistance to washing and cleaning, and 
other advantages when used in caning 
chairs, seat backs in railroad cars, and 
like services. 

DRY·CLEANING CHANGES-Fire-resist­
ant, non-flammable solvents had before 
the war put dry cleaning into shops on 
the main streets of towns instead of 
remote locations previously required by 
fire laws. Retail establishments could 
quickly and efficiently clean garments 
practically while you waited. They 
could, that is, so long as chlorinated 
solvents were to be had. Just now dry 
cleaning has returned to its flammable 
solvents, its isolated . locations, and its 
wholesale plants where proper precau­
tions can be taken against fire. But this 
seems likely to be a temporary move 
and one to be reversed when war de­
mands for chlorine abate and free it 
for making the kind of solvents re­
quired for retail shops to practice this 
art. 

The Freon refrigerants, typified by 
dichlorodifluoromethane, now carry 
with them to war great quantities of 
chlorine consumed in their production. 
The air conditioning and refrigerating 
systems of ships, for example, are safe 
and efficient because their working 
fluids are these non-toxic, non-flamma­
ble refrigerants. The same products also 
serve the important purpose of motivat­
ing the mosquito bombs which effec­
tively spray insecticide into the air of 
an enclosed space to rid it of mosquitoes 
and other annoying and dangerous in­
sects. These highly effective instruments 
play a leading role in the comfort and 
protection of our armed forces in insect 
infested places. 

Chlorine also enters the composition 
of many important insecticides and per­
forms an essential service in the 
synthesis of others. Typical of the 
first group are paradichlorobenzene, 
familiar in household moth-controlling 
preparations, also a later development 
which has come into extraordinary 
prominence for its remarkable ability 
to destroy body lice and thus protect 
our soldiers from typhus fever. The 
second group can be represented by 
ethylhexanediol, a valuable repellant 
for insects. 
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Company 
Evaporators for concentrating the 
caustic solution produced from brine 
during the manufacture of chlorine 

The foregoing paragraphs merely sug­
gest, and by no means exhaust, the 
chemical products into which chlorine 
enters. Each of them may be affected 
to some greater or lesser extent by the 
abundance of chlorine after the war. 
Just how great this effect may be on 
any one of them cannot now be deter­
mined. However, should each of them 
be made a little cheaper and a little 
more plentiful, the combined effect on 
comfort and the standard of living of 
many is sure to be immense. 

One is no little comforted that prac­
tically all municipal water supplies in 
the United States and Canada-so near­
ly all of both publicly and privately 
owned supplies that the number missing 
is negligible-have the benefit of chlo­
rine treatment to destroy any noxious 
germs they might otherwise carry. The 
few exceptions draw naturally germ­
free water from deep wells. A further 
fact is that public water supplies are 
made safe to drink at a cost of some­
what less than one cent per person per 
annum! Certainly that is cheap enough 
for a service so vital. 

Large quantities of chlorine are now 
consumed similarly by our armed forces 
in sterilizing and purifying the water 
they must Use. The technique of sup­
plying this important service wherever 
it may be required represents a ilig­
nificant development. Heretofore ex­
port of liquid chlorine has been ham­
pered by the necessity for handling 
cylinders as deckload on ships to avoid 
hazard in case of leakage, and by the 
necessity of returning the heavy, ex­
pensive cylinders for refilling. Com­
pounds containing active chlorine in a 
form suitable for water purification 
have usually been uneconomical as 
means to get supplies to remote points. 
However, development of methods of 
:mpplying our forces throughout the 
world and at the same time proof to 
native populations everywhere of the 
efficacy of the chlorine treatment of wa'ter, leave ' no doubt that this will be 
an important factor iI). chlorine's fu­
ture. 
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That becomes spectacular in the light 
of the cold facts of typhoid fever, out­
standing example of water-borne dis­
ease. Before 1910, when water treatment 
was new, the death-rate in the United 
States from typhoid fever had been 
gradually reduced to some 25 persons 
annually per 100,000 of population. The 
present death-rate from this disease is 
approximately one twentieth of this 
number. 

Obviously, reduction of cost of chlo­
rine will have at most a trivial effect 
on water treatment in this country. 
However, cheapness combined with 
other vital factors is likely to encourage 
the adoption of effective sanitary meas­
ures in other countries which still suffer 
large numbers of deaths annually from 
this dread disease. 

Without laboring the point, it seems 
clear that essential changes and fm­
provements in our post-war world can 
and will come from the efforts producers 
must make to sell their swollen outputs 
after war's demand stops. The point 
could be as well illustrated by choosing 
another material than chlorine, or even 
a different list of its derivatives. Never­
theless, the conclusion is inescapable 
that we must and can with safety look 
to the cheapening of customary prod­
ucts and their consequent widening use 
both at home and abroad for the greater 
part of our post-war prosperity. It is 
all very well to hope that fantastic 
dreams will come true, but that hope 
is scarcely reliable. 

CARCASS STOCKS 

Improved by Use 01 
Litharge Activator 

R ESEARCH recently conducted at the 
laboratories of the National Lead Com­
pany definitely establishes the fact that 
litharge-activated GR-S compounds can 
be achieved with far superior aging 
properties, with desired curing rate, 
stable over an extremely wide curing 
range, and with improved heat build­
up. This has been accomplished by 
using litharge as an activator for thia­
zole or thiuram accelerators with low 
sulfur content. 

Many investigators did considerable 
research into accelerators for use in the 
compounding of GR-S stocks soon after 
the development of GR-S as a replace­
ment for natural rubber. Chemists of 
the Natiorml Lead Company succeeded 
in producing activation by litharge, 
which hal> resulted in a satisfactory 
carcass stoek for vehicle tires. 

LAMINATED PLASTIC 

Gives Added Proteclion 

To Mililary Airmen 

A NEW three-ply lamirmted plastics 
sheeting has been destgned to give 
added prot�ction to American airmen 
flying in pressurized high-altitude 
planes. The new sheeting reduces the 
possibilities of disintegration of clear 
plastic canopies when pierced by buI-

lets or flak while flying at high speeds 
under pressurized conditions. 

Called laminated Lucite-Butacite, it 
consists of a single layer of Butacite 
polyvinyl butyral resin sandwiched be­
tween two layers of Lucite methyl 
methacrylate resin. Perfection of the 
sheeting was recently announced by 
E. I. du Pont de Nemours and Company. 

Tests conducted by both the Army 
and the Navy show that, under certain 
conditions, the new laminate has a self­
sealing tendency in that holes created 
by bullet penetration close up almost 
completely because of the rubber-like 
nature of the Butacite interlayer sheet­
ing. 

At ordinary temperatures, even under 
pressure, the hole left by the bullet is 
small and the amount of shattering is 
not excessive. In most cases, the hole 
may be promptly sealed with a patch, 
permitting maintenance of essential air 
pressure within the cabin. Solid clear 
plastics usually shatter beyond repair 
when struck by a bullet in low tem­
perature and under high pressure. 

TEXTILE CRANGES 

Wroughl by Application 

01 Chemical Research 

RADICAL developments in the chemical 
treatment of fibers, which will have a 
profound ' effect on the post-war textile 
industry, are announced by Monsanto 
Chemical Company. 

As a result of research dealing. with 
chemical treatment of natural fibers, 
the company claims that its accomplish­
ments to date include: 

Treatment of wool so that it won't 
shrink. ' 

Treatment of both cotton and wool 
so that the wearing qualities of these 
fabrics will be doubled. 

Treatment of serges to eliminate the 
shine from the cloth. 

Treatment of wool so that it creases 
durably under steam and heat. Thus 
trousers or suits that are pressed will 
retain the crease even in a rain and will 
not wrinkle when packed into a suit­
case. 

Treatment of fibers so they will not 
slip. This means that stockings will not 
run nor will seams pull out. 

All of these developments, it was 
announced, are based on new techniques 
of treating either the surface or the 
heart of fibers to produce the desired 
effect without in any way changing the 
feel or texture of the material. In some 
cases the treatment involves the deposit 
of a submicroscopic film of plastics. 
In the case of the elimination of runs in 
stockings, the treatment involves the 
deposit of silica or submicroscopic 
grains of sand. This prevents the fibers 
from slipping out of the positions into 
which they were knitted, yet does not 
aIter the feel or texture of the fabric. 

Part of a long-range research pro­
gram into the chemical treatment of 
textiles, the results up to now include 
greatly increased water-repellent 
qualities for cottons and rayons and 
increased fastness to washing or dry 
cleaning through impregnation with 
chemicals which are highly resistant to 
heat, water, and acid. 
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ElfGIlfEERING Conducted by E D W I N  L A I R D  C A D Y  

Precost Solves M ony Problems 

AN ELECTRICAL products manufacturer 
had to fit a deep tank into an odd 

corner of a process room. To have the 
necessary capacity the tank had to fill 
all the space available, and that space 
was pear shaped. Worse still, production 
could not be halted while a special tank 
was built in place and the tank had to 
have fair thermal insulating abilities. 

Precast concrete solved the problem. 
A template was made of the exact space 
that could be used. Careful measure­
ments were made, of all floor joists and 
<other obstructions; the tank would rest 
on some but had to fit around others. 
Forms were made in th,e carpenter shop. 
The tank was poured with lifting lugs 
cast in its walls. Then the necessary 
flooring was cut out of the way, the 
tank picked up by the shop crane and 
lowered into place. There was no in­
terruption of production. 

A machinery manufacturer , was re­
tooling for a new product. One of the 
old machines could be used, but for 
fastest output the shop needed special 
stock racks, a pedestal for its driving 
motor, pockets for tools, a larger bin 
for holding and draining chips until 
the scrap disposal truck came along, 
and other features. 

Precast concrete solved this one too. 
The planned base first was mocked-up 
with scrap lumber to make sure that 
everything would be as desired. Then 
the forms were made. Dowels on which 
the special stock racks could be fitted 
were cast in place, arrangements being 
made for lift trucks to take away empty 
stock racks and replace them with filled 
<ones, with the dowels serving as posi­
tioning guides as well as anchors. The 
anchor bolts for the motor frame also 

Stairs that will never creak 

When Concrete is Precast Rather than Cast in Place, it is Possible to Ac· 

curalely Control Many Desirable Qualities. In Addition, Standardized Forms 

Are Available Which Can be Quickly and Easily Pat to Use. Concrele Prod· 

ucts Can be Made on a Production·Line Basis 

were cast directly in place as inserts. 
When the time came for the change­

over, the usable machine was lifted 
clear of the floor with a crane, the new 
precast base was skidded into place and 
lowered, the machine was lowered onto 
its base and positioned there, the ma­
chine base was through bolted and 
concreted-in, the motor was installed, 
and the new set-up was ready for tool­
ing. 

Specially designed precast concrete 
shapes like these have been used in in­
dustrial plants for many years. Other 
examples are battery boxes, forming 
dies, pedestals' to stiffen the supports 
of outboard bearings, silo staves for 
chemicals tanks, counter weights, ballast 
blocks, and ducts. 

READY·MADE PRODUCTS-Back of these 
is a line of products which can be 
bought ready-made from concrete prod­
ucts manufacturers. Blocks are part of 
that line, and pipe, floor slabs, wall 
panels, joists, lintels, cornices, manhole 
covers, columns, catch basins, and 
shingles. The products manufacturer 
stands ready to make the special stuff, 
too, and to advise about how it should 
be made. Thus an industrial plant has 
two choices. It can design and make its 
own precast shapes, or it can have them 
made almost anywhere. 

The reasons for using precast are 
those of convenience and versatility. Not 
only can the manufacturer produce un­
usual shapes and move them into place 
only when he knows they are perfect­
ly right, but also he can obtain con­
trolled properties and qualities which 
are desired, perhaps, in only a few 
parts of his plant. 

Light weight is one property obtain­
able in precast shapes ; noise absorption, 
oil resistance, nail ability, thermal in­
sulation, stiffness, tensile strength, and 
chemical resistance are others. These 
same properties, of course, can be had in 
concrete poured in place. But when 
special qualities are wanted, or when 
there is anything at all difficult about 
the work, then doing the pouring in a 
place especially prepared for concrete 
production can have plenty of · ad­
vantages over working where the con­
crete is to remain. 

For standard shapes such as blocks 

and joists, the special precast-facilities 
have another advantage. They permit 
concrete products to be made on a pro­
duction-line basis. Forms and other 
repetitive tools can be designed for 
rapid action, special materials-han­
dling equipment designed, every ad­
vantage taken of high early strength 
concrete techniques to get more work 
from the same equipment and floor 
space. With repeated small savings 
added to big ones, the price of the 'fin­
ished product often is less than the 
cost of pouring that product in place. 

Precast and covers are 
carried in stock. ready for quick use 

Designing of precast products to se­
cure unusual qualities offers almost 
infinite possibilities. Cements can be 
varied, as can aggregates, admixtures, 
surfacings, reinforcements, and mixing 
and placing methods. In fact, there are 
so many practical combinations of ma­
terials and methods in the precast 
concrete field that the inexperienced 
engineer always should seek the advice 
if not also the use of the production 
facilities of experts. 

Some cements, for example, are al-' 
most pure white in color. Mixed with 
white aggregates, they can be cast into 
wall panels, floor slabs, machine bases, 
and so on, which give unusual reflec­
tivity of light combined with minimum 
glare. Other cements are specially re­
sistant to the sulfates-those old ene'" 
mies of concrete. 

High early. strength COIlcretes have 
the advantages of quick production. 
Table tops, piers for reinforcing build­
ings or for strengthening floors on 
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which unusually heavy loads 
are to be placed, and other 
products can be cast on Satur­
day and be ready for use on 
Monday. Thus the time interval 
between finding out what is 
needed and getting it ready for 
use may be reduced by weeks. 

Aggregates can be varied. 
And this is perhaps the most im­
portant opportunity which pre­
casting provides. For concretes 
are very largely what their 
aggregates make them. The 
cement itself is only a means 
of fastening the aggregates to­
gether. Nearly all of the special 
qualities come from the special 
selection of aggregates. 

Weight is an example. By us­
ing ordinarily obtainable aggre­
gates, concrete can be made to 
weigh anything from 30 to 150 
pounds per cubic foot. In fact, 
some specializing engineers di­
vide all concretes by two classes 
of weights: (1) the 80 to 105 
pounds per cubic foot class, and, 
(2) the 140 to 150 pound class. 
Class 1 can be produced with 
such aggregates as expanded mica, ex­
panded slag, or with clay, shale, or slate 
which has been expanded, or with 
cellular aggregates such as cinders. 
Class 2 can be made with stone, gravel, 
trap rock, limestone, dense slag, and 
the like. 

One way to cut down on weight, and 
on cross-section too, is to prestress the 
reinforcement. Ordinary concrete · has 
great compressive strength, but a ten­
sile strength of only about 500 pounds 
per square inch. Prestress the rein­
forcement, and the tensile strength can be 
brought up to 2000 or more pounds per 
square inch. This means that concrete 
sections can have longer spans between 
supports and can be thinner and lighter, 
too. In one recent test a beam with pre­
stressed reinforcement stood four times 
as much as a similar one with ordinary 
reinforcement before breaking. 

Prestressing of reinforcement lends 
itself peculiarly to precasting tech­
niques. It can be done, of course, with 
concrete which is to be cast in place. 
But the prestressing means that the re­
inforcement is stretched-put under 
tensile stress-and held in its stretched 
position until the concrete has hard­
ened and been firmly bonded to the 

Precast pipe can be big or small, as needed 

steel. The stretching can be done with 
ordinary fence pullers for some kinds 
of work. But, when real results are de­
sired, then carefully controlled meth­
ods, usually involving the use of nuts 
and bolts which take up exactly pre­
determined amounts, are used. One 
patented method requires that the rein­
forcement be coated with a mastic be­
fore being placed in the forms, then be 
electrically heated to 250 degrees, Fah­
renheit, above the temperature of the 
surrounding material, then tightened up 
predetermined amounts by the use of 
nuts. As the reinforcement cools, the 
nuts keep it from shrinking and thus 
provide the prestress. The mastic causes 
the concrete to bond firmly and uni­
formly. 

Controlled prestressing like this is not 
too hard to do when everything is set 
up for mechanical handling of forms, 
and so on, and there is plenty of elbow 
room in which to work-conditions easy 
to create where precasting is being 
done, but not always obtainable when 
concrete is to be poured in place. 

Admixtures can help when special 
results are wanted. There are, of course, 
plenty of construction engineers who do 
not believe that any admixture ever 

added a thing that could not 
have been had by proper selec­
tion of aggregates plus proper 
mixes and placing methods. 
But the admixture men point 
out that their products can add 
colors, water resistance, chemi­
cal resistance, compressive 
strength, oil resistance, early 
strength, and other qualities. 
And the most hardened "cement 
and aggregate only" man in the 
business will admit that the ad­
mixture sales engineers hand 
out qualities and quantities of 
technical advice and engineering 
suggestions which are worth far 
more than their products cost. 

Calcium chloride is used for 
its effect upon high early 
strength. One professional pre­
caster mixes 100 pounds of cal­
cium chloride in a 50 gallon 
barrel of water, uses one bucket 
of the mixture to each 25 cubic 
foot of batch, and estimates the 
gain in high early strength to 
increase his output per form by 
an average of over 16 percent. 

Special surfacings, which can 
be applied ';"hile precasting products, 
include everything from special mixes 
of concrete itself to glass, steel, wood, 
and the like. Much of the surfacing is 
applied with the help of special mastics 
developed during the war. The mastics 
compensate for the differences in 
thermal expansion between, for ex­
ample, concrete and glass or steel. And 
they make the surfacings stay in place. 

Like so many other special concrete 
materials, surfacings are easiest to han­
dle when applied in ,small amounts to 
precast products which are made by 
carefully controlled mechanical meth­
ods. 

Mixing and placing methods are 
helped by production conditions which 
can be set up for pre casting. For best 
results, concrete batches must be mixed 
with as much care as chemical for­
mulas; the old fashioned combination 
of a "bohunk with a trough, a shovel, a 
hose, and a strong back" will not do. 
Water, for example, is measured out so 
carefully that the amounts contained in 
the sand and the aggregates are counted 
in. 

Vibration is important to placing. 
With proper vibration, far less water 
need be used in the mix, the early 

Shipway beams precast, with eyebolts as inserts These precast columns and beams were delivered from stock 
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Chemical tanks can be quickly as· 
sembled from precast concrete staves 

strength is higher, and the results are 
more uniform. 

The frequency of the vibration is far 
more important than the amplitude. 
In fact, too hard shocks can result in 
elements of the mix being separated 
out, bad surfaces where the mix has 
frictional contact with the forms, in­
adequate cementing to the reinforce­
ment, and other troubles. 

But high frequency with low ampli­
tude is easy to provide when produc­
tion conditions are controlled as they 
are in precasting. A simple table top 
can be mounted on rubber supports, 
on springs, or on anything that will 
flex. Vibratory motion can be applied 
with compressed air, by attaching a 
high-speed imbalanced rotor, or by 
electrical means. No plant maintenance 
department has much trouble in mak­
ing such a rig once it knows what is 
required. 

-

With so many possible variations in 
production techniques, industry can 
have almost anything it wants in its 
precast concrete products. 

F ASTER FILING 

Provided by New File 

Melals and Sly les 

T HE ART of hand filing is staging a 
come-back. This art was supposed 
to be disappearing with the advent of 
high-speed grinders which could be 
held in the hand, filing machines, more 
versatile tool-room machines of all 
kinds. But the answer of the file makers 
has been files which would do things 
which old-time files would not do. 

One of the latest entries in this field 
is the cemented carbide file, made by 
Kennametal Inc., which can cut cast 
iron at 900 surface feet per minute and 
cut steel up a hardness of 62 Rockwell 
C. 

Curved tooth files by Nicholson have 
their teeth so arranged that the file 
tends to keep itself on line. At the 
same time, the tooth form gives a 
double shear cutting effect, gets the 
work done at higher speeds. Files of 
this type are much better for compara­
tively untrained mechanics to use, since 
much of the skill in old-time hand 
flling was in preventing the file from 
running off line. Well trained mechanics 

Noise absorption is obtained by us­
ing light weight, cellular aggregates. 
Blast-furnace slag is one of these. Ver­
miculite, an expanded mica, can pro­
duce concretes weighing only 30 pounds 
per square foot and having high noise­
control qualities. 

Nailability can be had by using ag­
gregates into which nails can be driven. 
Another method is to cast nailable 
strips into. the faces of harder and 
stronger concretes. 

Temperature control can be had by 
using expanded aggregates. With ex­
panded mica, for example, K values 
(thermal conduction coefficients) ap­
proximating those of asbestos have been 
obtained, although at a sacrifice of com­
pressive strength. 

With selected aggregates and rein­
forcement, concrete can be increased in 
heat conducting ability. Thus precast 
products can insulate to preserve heat 
or protect against it, or can conduct 
heat, as desired. 

CONCRETE IN PREFABRICATION-Pre­
fabricate-ability can be had by the 
control of aggregates and mixes. Pre­
cast products can be intended to be 
drilled, sawed, or otherwise reshaped 
'1t will after being installed. 

The dividing line between the prac­
tices of pouring in place and of pre­
fabricating seems to be in the size 
and the nature of the structure to be 
built. An ordinary flat machine base 
might well be the poured-in-place 
concrete floor on which the machine 
is to stand. But when there 
are to be recesses for vibration-absorb­
ing pads, special noise absorption, ex­
tra stiffness, through holes for pipes 
and belts, steel faced gibbs for adjust­
ments, and the like, the precast tech­
niques have the versatility which means 
so much in the long run. 

find these files faster and more satis­
factory for much of their work; they 
tend to provide more speed with less 
effort. -111 

Hand filing is not likely to get back 
all the work it has lost to machine 
methods, but with these and other new 
files, this art is creating brand new 
fields for itself by making operations 
economical which previously were too 
costly. 

SAFER REPAIBlHG 

Can be Assnred 

willi Simple Precantions 

M ORE tanks, drums, pipe systems, and 
ducts which contain flammable ma­
terials are in use thari ever before. And 
under the pressure of war production 
schedules, the maintenance problems 
are increasing. 

Maintenance often involves the use 
of blow torches, welders, and other 
devices which may start fires. Even 
worse are cold chisels, wrenches, and 
pliers which can cause sparks that will 
ignite flammable gases. 

First step to prevent fires and ex­
plosions is to clean the tank. Water, 
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steam, or a mixture of six ounces of 
trisodium phosphate or sodium silicate 
to a gallon of water, are used for clean­
ing. Care must be taken that the 
cleaning is done in the open air, or in 
a well ventilated place. Window or roof 
ventilation is not enough; flammable 
fumes usually are heavier than air and 
will flow along the floor as they are 
forced out of the vessel, getting into 
ducts, drains, and other places where 
they are hazardous. All open flames 
must be removed from the vicinity. 

Another protective measure is to fill 
the vessel with an inert gas, or a mix­
ture of inert gas and air. The gas must 
be in a concentration of at least 50 
percent by volume of the contents of 
the vessel. Higher concentration may 
be necessary if the vessel walls hold 
scale, sludge, and so on,which are likely 
to exude dangerous gases when heated. 

Nitrogen is an excellent inert gas if 
obtainable. More commonly, carbon 
dioxide is used. The C02 should be 
used at the rate of one pound of dry ice 
or liquid C02 for every 17.4 cubic feet 
of the volume of the vessel. For ex­
ample, the contents of a 15 pound C02 
fire extinguisher is enough for a tank 
10 feet long and 4 feet in diameter, 
holding 130 gallons of oil when filled. 

MASS RADIOGRAPHY 

Delects Incipienl Tnbercnlosis 

in Faclory Workers 

I NDUSTRIAL workers in factories con­
trolled by the government are now be­
ing given the advantage of chest X­
rays similar to those used in examina­
tion of men for the armed forces. Re­
sults to date indicate that about one 
person out of every 1000 working in 
factories has unsuspected tuberculosis 
-a threat to his own health and that of 
all his fellow workers. Government 
X-ray programs so far have found 
more than 200,000 previously unknown 
cases. 

The procedure is simple. Employees 
stand in line, walk to the portable ma­
chine, and are ' X':'rayed at the rate of 
150 per hour. Time away from work 
seldom is more than ten minutes per 
man. The cost is between 75 cents and 
$1 per man. Most cases found are in 
early stages when healing is easy. The 
average cost of curing a case not de­
tected in its early stages is $10,000, most 
of which must be paid by charitable 
institutions or added to tax bills, since 
patients seldom have that much money 
themselves. 

When an early or "minimal" case is 
found, the patient is given work which 
will not require too much exertion ; he 
also is given shortened hours, rest 
periods, special diet. His skill and use­
fulness as an employee are preserved. 
Advanced cases, of course, must have 
sanatorium care. 

The highest percentage of cases is 
found among the older workers whose 
long-developed skills are hardest to re­
plac&. Preventing the breakdown of 
these men is important. But most im­
portant is the morale effect upon other 
employees who learn that they them­
:oelves are not infected and are not be­
ing subjected to infection. 

207 



ELECTRONICS Conducted by K E I T H  H E N N E Y  

Electronics In · TOlDorrow's Industry 

lis General Trend Will Take Three Direclions-Improving Old Processes; 

Applicalions 01 New Principles Nol Yel Released Irom Ihe Secrecy Seal 

01 Ihe War; and Commercializalion 01 Techniques Now Being Developed, 

Such as Eleclronic Cooking, Sierilizalion, Personal Radio-Telephones 

OF all the industrial contributions to 
the war effort, the biggest expan­

sion from pre-war status has un­
questionably occurred in the field of 
electronics. In communications, in 
detecting enemy facilities and automa­
tically aiming guns, in bombing through 
clouds, in spotting submarines deep 
under water, and in robot-like auto­
matic controls for big aircraft, electronic 
tubes are today accomplishing military 
feats that foretell a promising post-war 
boom in civilian electronic applications. 

Up to about ten years ago electronics 
had not been accepted in large plants 
such as steel mills, foundries, machine 
shops, and mines, to any extent at all : 
As a matter of fact, it was difficult for 
an engineer even to get into a steel mill 
if he was thinking about putting vac­
uum tubes to work. The head of the 
mill might point out the rough-and­
ready workmen hoisting things about 
the plant and ask with a laugh: "What 
chance would a glass tube have in such 
an environment?"  Today, however, this 
attitude has completely changed, and 
now electronic tubes are mounted right 
on huge punch presses and rolling mills, 
doing jobs so satisfactorily that shutting 
down the electronic controls would 

Heating a chisel point for hardening. 
using a IS.kilowatt General Electric 

radlo.frequency generator that sends 
curreRI Ihrough the water-cooled 
copper coil surrounding the chisel 

create a minor catastrophe among the 
men. 

Probably the outstanding attribute of 
electronics in heavy industry is that it 
can be made to function with precise 
action and speed, exactly the two 
characteristics needed to control proces­
ses, inspect parts, control power, and 
perform other operations that give us 
better products at lower cost. 

The general trend of industrial elec­
tronics extends in three directions: 

(1) Improvement of old processes 
and products by war-inspired applica­
tion of electronic equipment, such as in 
electronic sterilization, dehydration, 
welding, and control methods. 

(2) Utilization of radically new 
electronic principles still under restric­
tions of military secrecy; such as radar 
locators, underwater locators and com­
municators, electronic map drawing 
devices for mobile equipment, and elec­
tronic gun-fire directors. 

(3)  Commercialization of electronic 
techniques now in the idea or blueprint 
stage, such as electronic cooking of food, 
personal radio-telephones, electroni­
cally glued plywood furniture, and elec­
tronic diagnosis and treatment of ail­
ments. 

ELECTRONIC WELDING GENERATORS­

Welding has made tremendous ad­
vances in war-time years. Most spedac­
ular are the new techniques utilizing 
high frequencies produced by electronic 
generators. For metals, high-frequency 
welding produces a joint so fast that 
fingers held close to the joint can 
scarcely detect a rise in temperature, 
yet the resulting joint constitutes a 
perfect fusion even for metals hitherto 
difficult or imp0ssible to weld. A butt 
weld of two dissimilar rods gives a 
smooth joint with practically no dis­
coloring or weakening of the metals due 
to heat, since the high-frequency cur­
rent concentrates its heat in surface 
layers only a few molecules thick. 

For glass, on the other hand, high­
frequency welding permits fusing to­
gether thick pieces for forming com­
plicated piping systems such as might 
be used in milk pasteurization plants, 
or fusing a ground-glass disk across the 
end of glass tubing. Tlle high-frequency 
current is here passed right through the 

glass, because molten glass becomes 
conductive. 

The pieces to be welded are placed 
between two facing gas jets whose 
metal bodies are connected to the ter­
minals of the electronic generator. The 
current flows from one jet through the 
flame to the molten glass, through the 
glass to the other flame, and through 
that flame to the other generator termi­
nal. The current heats the inside of the 
glass pieces after they have been butted 
together, keeping the glass molten there 
long enough to achieve perfect fusion. 

Conventional welding has been ad­
vanced by electronics to the stage where 
it . is now acceptable for use in such 

This RCA electronic detonator 01 
explosive rivets is being used in 
aircraft plants to speed up assemblv 
work. High.frequency currents gen· 
erate suflicient heat to detonate 
small charges 01 explosives in the 
rivets. spreading them at the end 

critical applications as aircraft struc­
tural assemblies. Electronic tubes 
known as ignitrons and thyratrons 
generate the surges of current that are 
shot through the metal in modern spot 
and seam welding techniques, while 
small tubes and even ordinary radio 
tubes control the magnitude and time 
duration of the current and voltage. The 
welded spots can actually be made so 
fast that they overlap to make a seam 
even better than that produced on cloth 
fabrics by sewing machines. Now at 
last it is possible to weld together thin 
sheets of aluminum and other metals 
without burning or weakening, or even 
weld a thin sheet to a heavy struc­
tural member--something unheard of 
before the war. 

The exte�sive war-time applications 
of electronic welding in the aviation, 
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i I 
ELE C T R O NI C S  

Whal ll ls: 
Electronics is the industry based upon the utilization of glass or metal tubes 
in which electric current flows through a vacuum or gas. Most of these tubes 
closely resemble those used in ordinary radio receivers and broadcast stations: 
others. many of which are new and secret. bear such names as Klystron. magne· 
tron. thyratron. ignitron. megatron. and iconoscope. 

How II Works: 

I 
I 

First-a device converts a physical change into an electrical impulse. Examples 
of these devices are photolubes (affected by light). thermocouples (affected by 
heat). vibration pickups (affected by movement). 
Second-a vacuum·tube amplifier builds up the strength of the initial electrical 
impulses and selects the correct impulses needed for control. 

I Third-another device performs the desired final action in response to the 
amplified electrical impulses. Examples of these final actuating devices are 
electromagnets that reject sub·standard objects on a conveyor. and relays that 
turn on alarms. lights. motors. and other electrical equipment. 

Whal II Does in Industry: 
Analysis 
Color Measuring 
Cooking 

Counting 

Curing of Tobacco 

automotive, and shipbuilding industries 
will certainly be even more extensively 
used in these fields and many others 
after the war, replacing riveting, clamp­
ing, boIting, and other fastening 
methods. 

Whereas the foregoing welding tech­
niques all produce the required heat as 
a result of actual current flow through 
the objects being joined, the new 
process of joining thermoplastic mate­
rials by welding utilizes high-frequency 
waves like t."hose used in radio and com­
munication fields. These set up molec­
ular friction within the material, pro­
ducing thereby the heat required for 
perfect fusion of sh�ets of Pliofilm and 
other transparent or colored sheet ma­
terials such as are used for tobacco 
pouches, light-weight rain capes, um­
brellas, and similar products. The ma­
terial is fed between two metal rollers 
connected to the terminals of the elec­
tronic generator, and the equipment 
has become popularly known as the 
electronic sewing machine. 

To the industrialist, the important 
role of electronics in war production 
suggests new manufacturing techniques 
for his regular products. Such opera­
tions as electronic brazing, annealing, 
hardening, soldering, paint-drying, glu­
ing, and heating will boost post-war 
production just as much as they are to­
day boosting the daily output of mili­
tary equipment. 

HEATING COSTS-Heat generated by 
high-frequency power is admittedly 
more expensive per pound of material 
heated, but in hundreds of jobs the in­
creased power cost is more than justi­
fied because it means doing a hitherto 
impossible job or turning out a better 
product faster than by older electric, 
gas, or steam heating methods. The high 
cost of electronic heat is due to the fact 
that the electric power taken from the 
power lines must be changed to higher 
frequencies by an intermediate power 

Dehydration of Food 

Detection of Foreign Particles 

Dielectric Heating of Non·Metals 

Flame Failure Detection 

Gas Detection 

Geophysical Prospecting 

conversion unit or generator. The power 
tubes and associated parts of this gen­
erator are relatively costly at the pres­
ent time since mass production has not 
yet been achieved. When post-war de­
mands of industry create volume sales 
that lower cost, electronic heating units 
will quickly expand in scope of appli­
cation. 

The generation of heat in food and 
drugs promises to play a major role in 
these two industries. Three food­
processing methods-dehydration, steri­
lization, and cooking-are even today 
done faster and better electronically 
than by conventional techniques in a 
great many instances. The non-metallic 
material to be heated is simply placed 
for a few seconds between two metal 
plates connected to the output termi­
nals of the electronic generator, which 
is nothing more than an old-fashioned 
radio transmitter having a self-excited 
oscillator rather than crystal control. 

By making possible wholesome food 
for our troops in the South Pacific and 
the other tropical fighting fronts, elec­
tronic dehydration is making a major 
contribution to our military successes. 
Conventional methods of dehydrating 
vegetables, milk, and other foods cannot 
remove sufficient moisture for re­
frigerated storage in humid tropic loca­
tions, without causing case-hardening, 
.burning, and loss of flavor. S6 elec­
tronics takes over where they leave off 
and removes that extra 3 or 4 percent 
of moisture. Now even dried whole milk 
can be shipped anywhere without 
danger of its butter fat content becom­
ing rancid, because its moisture content 
is reduced electronically from 2 percent 
to 1 percent. When the powdered milk 
is reconditioned by the addition of 
water, the liquid becomes as palatable 
and nutritious as fresh milk. 

Considerable research has been car­
ried out this year in electronic cooking 
of food. A large ham was in one in­
stance cooked uniformly throughout in 
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Germination of Seeds 

Grading 

Illumination Control 

Induction Heating of Metals 

Inspection 

Irradiation 

Killing Bacteria 

Liquid Flow Control 

Machinery Control 

Measurement 

Motor Control 

Power Conversion 

Preheating of Plastics 

Process Protection 

Smoke Detection and Control 

Smoke Precipitation 

Sorting 

Sterilization of Pa.ckaged Food 

Temperature Control 

Vulcanizing of ·Tires 

Welding 

Worker Protection 

X.ray Examination 

20 · minutes instead of the usual four 
hours, indicating great promise for this 
new technique in food-processing 
industries as well as in restaurants. In 
other tests; individual cold portions of 
chicken pie, already pre-cooked, were 
brought up to serving temperature in 
15 to 30 seconds. In the future, this can 
mean elimination of efficient but flavor­
spoiling steam tables for long-time 
warming purposes, because compact 
electronic warming ovens will be able 
to provide almost instantaneous warm­
ing, cooking, or even baking. In restau­
rants, table-model electronic bun­
warmers will permit serving buns with­
out the hard crusts resulting from ordi­
nary oven storage. 

Although electronic cooking has a 
commercial future, economic problems 
make immediate post-war use at home 
unlikely. A two-quart pot requires 
about the same two kilowatts of elec­
tric power for heating whether on an 
electric stove or between the plates of 
an electronic generator, but the high 
'cost of converting ordinary power to 
high-frequency power is what may 
prevent electronic cooking from be­
coming a domestic science for some 
time. 

Since electronic baking of bread 
gives no crust, many bakers are skep­
tical of electronic cooking. Chefs, too, 
offer objections, and suggest that uni­
form cooking provided by the electronic 
method might alter familiar flavors by 
eliminating juice-sealing crusts, but 
public acceptance of electronic flavors 
has not yet been tested. Bakers, how­
ever, praise controlled electronic hE/at 
for melting chocolate to simplify hand­
ling and speed mixing of cake and 
cookie batter. Conventional methods of 
melting chocolate recJ.l,lire close watch­
ing to prevent over-heating and conse­
quent spoilage. 

Roasting of peanuts, coffee beans, and 
cocoa beans are other economic success­
es of electronic equipment. ". moving 
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belt carries cocoa beans between the 
energized metal plates, and the beans 
often heat so rapidly that they shell 
themselves by an explosive action. 

FOOD STERILIZATION-At the present 
time, sterilization of food products has 
developed into an important job for 
electronic heating. When equipment is 
available, it will b€ possible to take any 
given quantity of grain or processed 
food, no matter how badly infested with 
insects, and completely sterilize it in one 
treatment. The sterilized material can 
then be stored along with uninfested 
material or shipped with assurance that 
there will be no further infestation. 
Since . the loss due to insects in grain 
products amounts to hundreds of mil­
lions of dollars a year, according to the 
United States Department of Agricul­
ture, electronic sterilization should re­
ceive widespread acceptance in the food 
industry. In addition to direct savings, 
the process will prevent loss of good­
will of purchasers of packaged food. 

The sterilizing technique for grain 
being prepared for storage involves 
running the grain on a conveyor belt 
between the plates of an electronic 
heating unit at an appropriate 

'
speed to 

bring the grain to sterilizing tempera­
ture. In most installations, a time of 20 
to 30 seconds between the plates is 
enough. 

The instant the grain moves beyond 

TilE VULC'AHIZEI 

Uses Electronics • •  '81 

Broad Possibilities 

• 

DEVELOPMENT of a tire-vulcanizing de­
vice employing electronic principles, 
which would enable major tire repairs 
to be made in 10 minutes in combat 
zones and which promises to become a 
factor in extending the service life of 

Lt. Col. VOgt, right, and Eino Lakso, 
second from left, with tire vul· 
canizing equipment they developed 

post-war tires to 10,000 miles, was an­
nounced at a recent meeting of the 
Society of Automotive Engineers. 

The 500-pound mobile military unit, 
designed to effect repairs on any tire 
and to replace Army tire-repair equip­
ment weighing tons and taking hours to 
operate, was described by Lt. Col. C.  
W. Vogt, Chief, Technical Staff for Sup­
ply, Transportation Corps, War Depart­
ment, Washington, D. C. It was devel­
oped by Lt. Col. V ogt and Eino Lakso in 
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the plates the particles receive no fur­
ther heat. By ' use of this conveyor belt 
technique, packaged products such as 
breakfast foods, baby foods, baking 
mixes, flour, dog food, and so on can be 
sterilized on the way to the warehouse 
or at any time before shipment. Cost of 
the process is about a hundredth of a 
cent a package for electric power. 
Amortizing, maintenance, and power 
costs for a typical three-kilowatt unit 
over a 10-year operating period amount 
to about 17 cents an hour of operation. 

Besides applications in the food in­
dustry there is another tremendous 
field for electronic sterilization in the 
drug and pharmaceutical industries, for 
such items as bandages, sulfa powders, 
sutures, and so on. Notwithstanding 
rumors to the contrary, the equipment 
can be operated by anyone without 
risk of personal sterilization. 

These applications serve only as out­
standing illustrations of the versatility 
of electronics in tomorrow's industrial 
world. Electronics will inspect and 
grade materials, sort them according 
to color, measure and analyze vibration, 
control the speed of motors, regulate 
voltage and current, and do other things 
too numerous , to mention. It is not a 
cure-all and it is not magic or mysteri­
ous-but, properly applied, it is a useful 
science, here to stay and do its bit to 
make the world a better place in which 
to live. 

the Forest Products Laboratory at 
Madison, Wisconsin, after reports from 
overseas had revealed that existing 
equipment was slow and unsatisfactory. 

The devic,e, consisting of a press ram 
equipped with an electrode coupled to 
a high-frequency generator, and a 
press frame, applies "internal heat" to 
make spot and sectional cures within 
minutes. The ram and frame, fitted 
with filler bags, which adjust them­
selves under . pressure to tire contours, 
obviate the use of molds, effect repairs 
on any size tire, and eliminate current 
vulcanizing hazards such as destructive 
over-heating of adjacent sections. 

Tests were said to indicate the pos­
sibility of utilizing the principles of the 
device after the war, both for recapping 
and for new tire production operations. 

FOOD REATING 

For Purposes Olher Ihan Cookiug 

Now Accomplished Electronically 

H EATING of food products for purposes 
other than cooking or dehydration is 
receiving widespread attention today in 
the food Jndustry. As one example, 
cakes of chocolate are being heated to 
the melting point to . make handling 
easifilr. Another example is the heating 
or roasting of cocoa ' b€ans. 

Sterilization of food products has 
developed into perhaps the most im­
portant food. job for electronic heat at 
the present time. Whether it will con;" 
tinue to hold this position remains to 
be seen, but there is now a very impos­
ing list of applications. The product can 
be treated after packaging. For example, 
a carton containing 24 boxes of pancake 

Sterilizing packaged flour 

flour can be sterilized as a complete unit 
on its way to the warehouse. A heat­
treat time of 10 to 30 seconds is usually 
adequate to develop a temperature of 
130 degrees, Fahrenheit. EXperiments 
have shown that complete destruction 
of all insect life is accomplished in this 
short time. 

The cost of the heat treatment and 
also the power required are both low. 
Under average conditions, about 480 
one-pound packages can be sterilized 
each hour for 5 cents worth of power. 
[For further details on these processes, 
see feature article which ends on this 
page.-Ed.] 

ELECTRONIC FLASR 

Slops High-Speed 

Molioa Pholographically 

RAPID movement can be stopped pho­
tographically with a JIash of about one 
thirty;'thousandth of a second duration, 
produced by the Lee Strobo-Speed 
lamp made by Guardian Electric. A rec­
tifier tube is employed to build up a 
high charge on a bank of capacitors. 
These capacitors are discharged in 
series through the flash lamp by a relay 
that does all the < required switching 
automatically. One flash of this elec­
tronic lamp equals in light intensity 
the illumination by 20,000 ordinary 
hundred-watt tungsten lamps, yet the 
whole unit plugs into a U5-volt, 60-
cycle, wall outlet and fits into a carrying 
case scarcely heavier than a travelling 
bag. 

LEVEL INDICATOR 

Electroaieally Shows Amounl 

of  Malerial ia Bia 

USING an electronic amplifier, a new 
device for indicating the level of solids 
in a bin has been designed by Mosher 
Electronic Control System. It operates 
entirely on electronic principles, has no 
moving parts, and can be used in the 
measurement of all types of coarse or 
fine material. 

The device includes two parts: a de­
tector box which is attached to a probe 
extending into the bin, and a second 
box containing the signal control lights 
to show the condition of the bin level. 
The signal lights may be supplemented 
by valve control devices, sound signals, 
or remote control devices. The elec­
tronic amplifier measures differences in 
electrical capacitance between a bin 
that is empty and one that is full. 
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AVIATION Conducted by A L E X A N D E R  K L E M I N  

Bos The Glider A FUlure ? 

I T  IS A sign of the times that the Soar­
ing Society of America has grown 

from a friendly group of enthusiasts 
to a serious organization of technicians, 
and that its recent Conference held at 
the Polytechnic Institute of Brooklyn 
should have brought forth a number 
of such scholarly, deeply technical 
papers, dealing with every aspect of 
glider art · and science. The Conference 
comes at a time when the towed glider 
has proved itself invaluable in the in­
vasion of France, when the earlier tac­
tical uses of the glider by the Germans 
have be.en developed and surpassed by 
the Troop Carrier Command of our own 
forces, when the American armies an­
nounce the formation of an entirely 
new form of army-an army composed 
solely of airborne troops. 

LARGE-SCALE GLIDER USE-Perhaps the 
most interesting paper presented at the 
Conference, at least from the public's 
point of view, was that of Major Eliot 
F_ Noyes, AAF, on "The Tactical Uses 
of the Glider." The first large-scale 
military glider operation in history was 
the invasion of Crete by the Germans 
in May 1941. The most recent were the 
attacks on the Western Front since June 
1944. A comparison of the operations is 
the best measure of the advances 
achieved in the military use of the 
glider. It is true that the German air­
borne troops succeeded where their sea­
borne troops perished under the blows 
of the British Navy, and their capture 
of the Maleme airdrome was the first 
serious blow. But the scale of opera­
tions was very small, the landings were 
made by day only and not more than 
40 or 50 gliders were sent against any 
one objective. A total of 70 gliders were 
used, carrying about 10 men each. 

In Europe OUI" Armies used CG-
4A's carrying 15 men each, and British 
built Horsas carrying 25 men or heavy 
artillery and transport vehicles. Still 
bigger craft, · the Hamilcars, carried air­
borne tanks. And, instead of 700 or so 
men, several whole airborne divisions 
were involved. These gliders landed far 
behind the German lines. What is more, 
they landed at night in rough and un­
prepared terrain where transports 
could not possibly have landed without 
danger of crack-up. Moreover, unlike 
the parachute troops, the glider-borne 
troops brought with them real equip­
ment and artillery. Consequently, they 
were a coherent unit, capable of im­
mediately putting up a fight. By pick­
up'methods the craft could be retrieved 
if desired_ 

Brillianl Mililary Successes 01 Gliders in Transporlation and Pilol Training 

Have Apparenlly Paved Ihe Way 10 Commercial Glider Trains lor Peace·Time 

Operalion. Bul Closer Examinalion 01 All Ihe Faclors Involved Reveals a 

Number 01 Limilations Ihal Musl be Taken Inlo Consideration 

In Burma, Colonel Cochran's Air 
Commandos did more; they established 
an airhead behind the enemy lines, and 
the airborne force comprised the entire 
assault. In other Burma operations the 
gliders first brought in engineers and 
troops who were able to lay down strips 
for landing and to rapidly construct the 
equivalent of airports. Then the air 
transports were able to follow. The 
Germans in North Africa landed barrels 
of oil for advanced tank units which 
could not have been refuelled in any 
other manner. 

With the aid of pick-up devices the 
military utility of the glider can be 
greatly enhanced. 

There is a subsidiary yet important 
application of the glider in the pre-

photograph. u. S. Army Air 

by the way of glider experiments. 
Dr. W. R. Miles, Professor of Psy­

chology at Yale University, stated that 
Germans had a lower accident index 
in the training of their military pilots 
than we had in the United States, and 
made a strong plea for pre-flight glider 
training as a method of teaching fun­
damental fiying habits, and as a means 
of lowering the accident rate. Glider 
training, as pointed out by other 
speakers at the Conference, also teaches 
the novice the essential elements of 
meteorology and makes him sensitive to 
every gust of air, every change in the 
weather. It further serves to give him a 
confidence which power-plane flying 
may instill only after hundreds of 
hours in the air. 

A possible forerunner of new light-plane design-a motorized glider 

liminary training of power-plane pilots. 
The approach to power-plane flying, by 
first learning how to fly in a glider, has 
been tested on a very large scale in 
Germany, Russia, and Poland. While 
soon after World War I the Germans 
turned to the glider because they were 
restricted in the use of power aircraft, 
it certainly was not on the grounds of 
restriction or expense that the Nazis 
turned to preliminary glider training 
in 1936-it was because German psy­
chologists had demonstrated that the 
Wright brothers were perfectly right 
in seeking the approach to power flight 

Still another expert, Loren V. Petry, 
of Transcontinental Western Airlines. 
argued for the value of the glider as � 
background to airline fiying. The glider 
trains in precision flying and precision 
landing. The soaring pilot seeks thermal 
currents as a means of maintaining 
height, and in general, soaring practice 
makes the airline pilot a practical 
meteorologist. 

GLIDERS AND JET REACTION-The Ba­
zooka, the rocket bomb, the Bell jet­
propelled plane, and finally the robot 
bomb, which has caused such iruernal 

NOVEMBER 1 944 SCIENTIFIC AMERICAN 2 1 1 



damage in the south of England, have 
aroused the world to the potentialities 
of the jet as a means of propulsion. 
Strange as it may seem, the jet has 
great possibilities for that type of. air­
craft which normally is without power. 
At the Conference, Mr. Zbigniew 
Krzywoblock spoke of "The Problem 
of Applying Reaction-Propulsion to 
Gliders." 

Jet propulsion can be divided into two 
types: rocket propulsion in which the 
fuel carries its own supply of oxygen 
or air-as, for example, in the form of 
black powder-and true jet propulsion 
in which the fuel needs an external 
supply of oxygen or air. While powder 
rockets have dangers and drawbacks, 
they do not need an actual motor com­
pressors, and so on as are required by 
the j et engine. Hence the simple rocket 
is well adapted to the glider. 

Both the Germans and the Italians 
have experimented with powder rocket 
gliders, with a fair measure of success. 
But why should means be sought to 
adapt any type of rocket to the glider, 
since this is a vehicle of flight without 
power? The answer is that there are 
very definite advantages to be gained 
by the use of the rocket. Equipped 
with a rocket the soarer can take off 
from a level hilltop where no gain in 
altitude is required, or it may take off 
from flat ground, the rocket making 
possible the necessary gain in altitude. 
Or rocket power may serve to prolong 
a soaring flight when all upward cur­
rents fail and a few minutes of rocket 
propulsion spell the difference between 
immediate descent and continued soar­
ing. Moreover, the application of the 
rocket by the glider enthusiasts will 
give them a splendid opportunity for 
research in such problems as j et effi­
ciency, the shape of the nozzle, the best 
explosives or fuels to use, and the like. 
Just as glider training leads to better 
pilots, the use of the rocket as an ad­
junct to soaring may extend our knowl-
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edge of jet propulsion tremendously . 
One of the old-time glider enthusi­

asts, Dr. Wolfgang B. Klemperer, added 
to the interest of the meeting by his 
paper on "Contributions of Gliding and 
Soaring to Aviation." Because gliders 
have to be of the highest aerodynamic 
efficiency, their designers adopted aspect 
ratios of wings far greater than those 
used in the airplane. Because soaring 
is dependent so much on aerodynamic 
efficiency, soaring gliders have been 
provided with perfectly streamlined 
fuselages, with wings passing uninter­
ruptedly over the fuselage, with a com­
plete lack of protruding control horns 
and landing gears, and with thin but 
immensely strong plywood wings. In 
fact, it can be said that the glider is 
the aerodynamic school for the air­
plane. 

These various refinements will carry 
over into the design of the private air­
plane and influence it greatly. One of 
the illustrations indicates what is like­
ly to happen. Here is shown the XPG-l, 
which is the CG-4 glider motorized 
with two outboard engines. 

The AAF tried out the motorized 
glider because that meant that a towed 
glider, once unloaded of the main 
bulk of its useful load, could fly back 
lightly loaded under its own power. 
Thus the military glider, instead of 
being expendable, became retrievable. 
But it is not at all unlikely that the 
motorized glider will lead to the design 
of a lightly loaded, lightly powered 
private airplane-particularly of the 
twin engine variety-which will be 
most important in the post-war era. 

A great many papers have been 
written in support of the idea that 
glider trains-two, three, or even more 
towed by a single powered airplane or 
tug-would eventually out-do even the 
success of the towed glider in military 
use by the development 'of such trains 
for commercial operation. 

Exponents of the glider have many 

arguments to offer. The Waco CG-4, a 
troop and cargo carrying glider, is a 
wonderful machine. With a wing spread 
of 83 feet, and an overall length of 48 
feet, it weighs more than 7000 pounds 
fully loaded, can fly just as well at 
20,000 as at 200 feet, and is completely 
outfitted with blind fiying instruments, 
oxygen equipment, and so on. Towed 
at 150 miles an hour or so, two of these 
gliders can be pulled by a single twin­
engined cargo airplane, and thus mul­
tiply the total cargo capacity enormous­
ly. Towed to a height of 25,000 feet, they 
can glide 25 miles from the point of re­
lease. The airplane provides the locomo­
tive; the gliders are the fr:eight cars. 

PRACTICAL GLIDER PICK-UP-Gliders 
can be picked up from small fields, as 
the late Richard C. Du Pont has demon­
strated on a practical scale. Gliders 
can be released at small fields. Thus 
the operator of the glider train can op­
erate with all the flexibility of the rail­
road man. Because the cargo carrying 
capacity of the tow plane is so greatly 
increased, the costs per ton mile should 
go down. In fact-so say the exponents 
of the cargo plane-the glider will pro­
vide service for the smallest town or 
even village in the United States and 
bring air cargo costs down unbelievably. 
Look at what the towed gliders have 
done in carrying military cargoes all 
over the world! 

ON THE WRONG TRACK-While this 
writer accepts a good many of these 
arguments and approves of the sincere 
enthusiasm of the glider exponents, 
yet he believes that they are complete­
ly on the wrong track and that only in 
a few isolated instances will commercial 
glider trains be at all practicable. 

It is true that the towed glider will 
increase payload capacity, but it will 
also · decrease the cruising speed to a 
marked degree. And, unfortunately, de­
crease in speed means a large increase 

splay out about the nose of their silent winged carrier 
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Exponents of hopes on military glider.towing operations 

in carrying costs per ton mile. When 
the speed goes down the pilot has to re­
ceive more pay for a given distance, 
the insurance costs per mile go up, the 
block-to-block speed goes down so 
much that the speed differential of the 
airplane is cut in half. All costs or al­
most all airplane costs vary inversely as 
the speed, a point which glider people 
seem to overlook. Then again, blind 
flying is quite difficult in the glider 
and it must be equipped with an expen­
sive automatic pilot. 

Each glider must carry its own pilot 
or pilots so that crew expenses for a 
train go up very greatly. There is no 
inherent cargo-carrying virtue in the 
glider. If we choose to build a transport 
with huge cargo-carrying capacity, large 
aspect ratio wings, and so on, we could 
secure in the transport all the virtues 
of the glider without its drawbacks. 
The most serious studies made by the 
airlines and others indicate that the 
sky train is not likely to be realized. 
Besides, there are other difficulties. Will 
passengers ever consent to being cut 
loose in a glide to earth or being picked 
up and launched by a species of cata­
pults. Can it be believed that the 

AVIATION'S FUTURE 

Previewed hy a British 

Avialion Experl 

RARELY are reports made which are 
as comprehensive and farsighted as 
that contained in a paper on the "Fu­
ture of Civil Aviation," read by Sir 
A. H. Roy Fedden before the Royal 
Society of Arts in London. Sir Roy is 
one of the best informed and most dis­
tinguished aviation men in England. 

When the terms for Germany and 
Japan are being discussed, the follow­
ing sentence strikes home: "It is be­
lieved that our first requirement is a 
steadfast determination that whatever 
rules are drawn up for the future are 
rigidly maintained, and if necessary we 
must be prepared to fight again to en­
force them. It is suggested firstly that 
for at least 25 years, neither Germany 

small towns of the United States will 
indefinitely remain without the airport 
or landing field facilities which will 
render the glider train and pickup of 
far less possible value? 

It is this writer's belief that the value 
of the glider in military and naval avia­
tion is thoroughly well established. 
That as a training method for pilots, 
nothing can be better than prior ex­
perience in gliding and soaring. That 
gliders will foster refined aviatioh in­
struments and much valuable meteor­
ological knowledge. That gliders form 
a splendid sport which could be fol­
lowed profitably in many colleges and 
even high schools. That the ultra-re­
fined design of the glider will have a 
beneficial influence on the development 
of the low-powered private airplane. 

The glider in its technical, educa­
tional, and military aspects deserves 
every support and encouragement by 
the Congress and by the people of the 
United States. But, regretfully, the con­
clusion must be recorded that the sky 
train is better adapted to the produc:.. 
tion of thrilling magazine articles than 
to the solution of our air transport and 
cargo problems. 

nor Japan be allowed to design or to 
make any aircraft whatsoever either in 
their own countries or abroad." 

In Sir Roy's discussion of Interna­
tional Freedom of Passage is another 
striking sentence: "Public opinion in 
this country and in the United States, 
it appears, is in favour of this being 
put on a proper basis, so that the civil 
transport aircraft of any country will 
have the right to cross any other (ex­
cept perhaps over certain small re­
stricted areas) and to land for refuel­
ing, or emergency purposes, but not for 
loading or discharging traffic except as 
may be authorized under reciprocal 
agreements." The more frQedom there 
is for traffic at sea and in the air, the 
fewer passport regulations and custom 
barriers, the fewer j obs for officials, 
and the greater the chance for interna­
tional knowledge and amity. 

Those parts of the paplU which deal 
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with British civil air control concern 
us less, but there are many technical 
views and analyses of value. Frequent 
mention has been made of the thought 
that there is a limit beyond which the 
airplane is too large and loses efficiency. 
But the curve of efficiency against size 
is very flat, and the author thinks that 
we can go on building bigger and bigger 
airplanes without fear for a space of 
at least 15 years. However, it is prob­
able that a land airplane over 250,000 
pounds in weight should not be at­
tempted just yet. 

For transatlantic work, Sir Roy favors 
large flying boats of at least 300,000 
pounds weight. Special docks would be 
built for handling such flying boat5 
with minimum time for loading pas­
sengers or cargo. To keep pace with 
long-range operations, fuel consump­
tion of our engines must go down to 
only .38 pounds per horsepower-hour. 
Reciprocating engines for aircraft may 
well go up to 5000 horsepower. Re­
garding the gas turbine: "There is no 
doubt that the advent of the gas tur­
bine will give an altogether fresh im­
petus to high-speed, high-altitude fly­
ing in large civil aircraft, and it will be 
most interesting to watch this whole 
development come to fruition within 
the next ten to fifteen years." Another 
argument advanced in favor of the gas 
turbine is that, owing to its more flexi­
ble design, it can be tailor-made t@ fit 
the needs of a particular airplane. 

All in all, the paper is most en­
couraging. In the opinion of one of our 
greatest experts, post-war civil avia­
tion holds magnificent prospects for the 
public and fascinating research and 
development problems for the engineer, 
designer, and inventor. 

AIRPLANE CATEGORIES 

Would Facililale Growlh 

of Privale Flyiug 

BESIDES facilitating insurance and time 
purchases of private aircraft, there are 
many other attempts to facilitate the 
growth of privata flying, such as the 
building of many airports and landing 
fields. Now Fred M. Lanter, Director 
of Safety Regulations of the C.A.A., 
outlines a system of placing airplanes 
in categories. Why should all airplanes 
be strong enough to withstand acrobatic 
maneuvers? Why should a stable, well­
designed transport be designed to with­
stand the violent I;l1aneuvers which 
have to be met only by machines of the 
training plane type? 

The suggestion is that it should no 
longer be necessary to build all types 
of aircraft to the same strength re­
quirements. There would be introduced 
the following categories: acrobatic, 
training, general purpose, transport, 
and special purpose. Top strength 
would go to the acrobatic class, while 
training planes would come next. Only 
the transport airplanes would be re­
quired to have certain features essen­
tial for scheduled operations. With such 
classification-which is not relaxation 
of the safety rules-private planes 
would be able to carry added fuel or 
ba�gage or passengers as the calle might 
be. 

% 1 3  



FUNDAMENTAL SCIENCE Conducted by A L B E R T  G .  I N G A L L S  

Glowing Color In The Durk 
The War Efforl Has Slimulaled Ihe Developmenl 01 an Exlensive Line 01 
Luminescenl Pigmenls. These are Now Used in Painls and Coalings, Paper, 

Plaslics, Prinling Inks, and Pasles, Foreshadowing a Number 01 Inleresling 

Peacelime Possibililies lor Luminescenl Producls 

THE PHENOMENON of photo-lumines­
cence has been known for years, but 

until a comparatively recent time it was 
principally of scientific interest, and 
found only limited commercial ap­
plication, one of the most important 
of which is the so-called fluorescent 
lamp, introduced just before the war. 
Under the impact of the present war 
effort, however, scientific study and 
development in the field of photo­
luminescence was accelerated, resulting 
in a large number and variety of prac­
tical applications. 

Photo-luminescence is the term gen­
erally applied to the absorption of some 
form of radiant energy, usually ultra­
violet light, the transmutation of such 
energy to another wavelength, and the 
re-emission of such energy as light, 
usually visible light. This is often re­
ferred to simply as "luminescence." 

The theory of the phenomenon of 
luminescence is that it results from the 
absorption of energy within the mole­
cular structure of the material exposed 
to the excitation of a suitable source 
of radiant energy, each quantum of 
energy raising an electron to an upper 

B y  M .  A .  H E I K K I L A  
New Jersey Zinc Company 

level, from which it returns, either im­
mediately or after a period of time, to 
its equilibrium state, simultaneously re­
leasing the energy in the form of visible 
light. 

There are two types of luminescence: 
(1) fluorescence, or the luminescence 

which continues only during the time 
of exposure to an exciting light source, 
and (2) phosphorescence, or the 
luminescence which continues for some 
period, from a few seconds to several 
hours, after the exciting light is ex­
tinguished. Fluorescent materials, 
therefore, have no afterglow, and are 
distinguished from phosphorescent ma­
terials which, in addition to fluorescing, 
have a useful afterglow. Radioactive 
materials, which are self-activated, are 
not included in this discussion. 

EXCITING LIGHT SOURCES-It is obvious 
that the correct use of luminescent ma­
terials requires the employment of a 
suitable light source. In general, 
fluorescent materials require a light 
source which emits very little or no 
visible energy if their fluorescent light 
is to show to best advantage. An ultra-

Phosphorescent marking tape identifies a fire-fighting station 

violet or so-called "black" light source, 
which contains a large amount of en­
ergy in the spectral range from 3200 to 
4000 Angstrom units, is suitable. Ultra­
violet light sources include argon glow 
lamps, regular fluorescent lamps, special 
"360BL" fluorescent lamps, high pres­
sure mercury vapor (arc) lamps, and 
ordinary tungsten filament lamps (op­
erated at high filament temperatures) . 
Suitable ultra-violet filters should be 
used to eliminate nearly all traces of 
visible energy. 

When phosphorescent materials are 
used only for their afterglow properties, 
light sources containing appreciable 
amounts of visible energy may be used 
for excitation to phosphorescence. Sun­
light is therefore a most efficient and 
satisfactory exciting light with the 
afterglow effective in the dark. This 
is true also of the illuminating sys­
tems-fluorescent and incandescent- in 
regular use today. 

FLUORESCENT PIGMENTS - Fluorescent 
materials generally are divided into 
two groups, based on their chemical 
composition: (1) organic, which in­
cludes synthetic dyes, dye intermediates, 
and metallic salts of dye intermediates; 
and (2) inorganics, which are generally 
the sulfides of zinc, or combinations of 
zinc and cadmium sulfides. 

The dyes include such coloring ma­
terials as rhodamine, eosine, and flavine, 
and are obtainable in colors covering 
the range of the entire visible spec­
trum. They have the desirable property 
of a color similarity in the fluorescent 
and daylight colors, but these colors 
are not fast to sunlight or daylight. 

Somewhat more stable fluorescent 
materials may be prepared by pre­
cipitating the dyes on a suitable in­
organic base, such as aluminum hydrate, 
to form lakes. Very little research on 
these types of fluorescent materials has 
been done, and their full characteristics 
are as yet unknown. 

Considerably more stability on ex­
posure to sunlight is obtained with 
metallic salts of dye intermediates, of 
which the zinc salt of a 8-hydroxy-
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Luminescent draperies. wall 'coverings. furniture trim. molding. and baseboard as guides in a darkened television room 

quinolin is an outstanding example. 
Available in powder form, this material 
is white in daylight color, and exhibits 
brilliant green fluorescence. 

The most useful and stable fluores­
cent materials are the manufactured 
inorganic pigments which are produced 
under conditions insurin� the greatest 
possible purity. Very small and con­
trolled amounts of activating heavy 
metals, such as copper, manganese, or 
silver, are included in the pigment. 
(These activating metals act as energy 
centers in the molecule. )  The pigments 
are prepared by calcination at rela­
tively high temperatures, and as a 
result their particle size is somewhat ' 
coarse as compared with ordinary pig­
ments. (The average particle size of 
these fluorescent pigments is about one 
micron, approximately 1/25,000 inch.)  
The daylight color of  these pigments 
varies from white to yellow, while the 
fluorescent color ranges from blue to 
red. In general, the orange and red are 
highest in cadmium sulfide content, and 
lowest in fluorescent brightness. 

PHOSPHORESCENT PIGMENTS - Phos­
phorescent pigments are essentially in­
organic pigments. They may be divided 
into two groups: (1) those having a 
short afterglow (up to two hours) and 
(2) those having a long afterglow (6 
to 10 or 12 hours and more) . 

The short afterglow phosphorescent 
pigments are zinc sulfides and combi­
nations of zinc and cadmium sulfides. 
They are prepared in much the same 
way as the fluorescent inorganic pig­
ments, except that they are calcined 
at higher temperatures, with a re­
sultant coarse particle size. These pig­
ments are quite stable and are obtain­
able in light green, yellow, and yellow­
white daylight colors with brilliant 
green and orange-yellow phosphores­
cence. 

The long afterglow phosphorescent 
pigments are calcium and strontium 
sulfides, prepared by calcination at 
high temperatures. They are very coarse 
in particle size, and in addition are 
sensitive to moisture, requiring care in 
processing if exposure to moisture in 
use may be expected. These pigments 
come in daylight colors of gray-white 

and light green, and exhibit violet, blue, 
and greenish-blue phosphorescence. 

APPUCATIONS-The development and 
application of luminescent pigments for 
war purposes were motivated princi­
pally to provide: (1) low intensity il­
lumination for night operations, (2) 
signal devices, and (3) emergency light 
sources in the event of power failure 
or black-out. 

In night operations, the luminescent 
pigments serve two purposes. They per­
mi� a "working" amount of visibility 
without the use of normal light sources, 
and they protect the dark adaptation 
of the eyes of operators of equipment. 
For these purposes, luminescent pig­
ments are employed in paper, printing 
inks, paints, and plastics for the manu­
facture of military maps and charts, 
instrument dials, navigational com­
puters and calculators, instruction 
plates, correction sheets, and so on, for 
use by airplane pilots, navigators, and 
bombardiers, P-T boat pilots, field of­
ficers, and by other personnel of the 
armed forces. 

Fluorescent zinc sulfides and zinc and 
cadmium sulfides are the pigments that 
have found most use in these applica­
tions. They can be ground on roller 
mills to make reasonably satisfactory 
paints and printing inks, can be dis­
persed in paper or plastic coatings by 
mixing or colloid milling, and can be 
dispersed in paper finishes in the 
beater and in plastic granules in the 
batch mixer. 

Phosphorescent pigments-both the 
short and the long afterglow pigments­
are the ones principally used as emer­
gen<!y light sources, although they are 
also employed as instruction plates, 
signs, and in similar applications. 
Phosphorescent coated adhesive tapes 
are used extensively aboard ships and 
in the field to provide sufficient light 
to permit movement and easy identifi­
cation of equipment and supplies in the 
dark without the use of normal lighting. 
Long afterglow phosphorescent pig­
ments are used. These pigmented tapes 
are kept excited by exposure to day­
light or to the normal lighting system 
in use, and will continue to glow and be 
visible to dark-adapted eyes throughout 
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the dark hours of the night. Signs and 
instruction plates, of course, are used 
under similar conditions. 

POST·WAR USES - The restrictions 
caused by the war have prevented any 
great amount of pre-peace experimen­
tation and development of post-war ap­
plications of luminescent pigments, 
making it difficult to arrive at any 
definite conclusions of coming civjlian 
uses for these glowing pigments. There 
are, however, a number of indicated 
applications for luminescent pigments 
that appear logical, including: 

PHOSPHORESCENT 
(Excited by daylight exposure) 
Apparel accessories 
Architectural trim 
Automotive accessories 
Cord pulls (lights and window shades) 
Decorative floor, furniture, and wall 

coverings 
Displays and fixtures 
Door knobs and kick plates 
Electric switch plates, fixtures, and 

equipment 
Escutcheons and medallions 
'Fish lures 
'Games 
,Jewelry 
'''Juke'' boxes 
Light diffusers 
Marking tapes 
Product packages and labels 
Slipper tips 
'Tools 

FLUORESCENT 

,(Excited by "black" light exposure) 
,Automotive and aviation dials and ac-

cessories 
'Charts and maps 
Decorative coverings 
Displays and advertising 
Drapery 
Light diffusers and color transmuters 
Murals and decorative designs 
Paper specialties 
Theatrical effects 

Undoubtedly, as usually happens, the 
public will find uses which the maRU­
facturers have not envisioned-some of 
them perhaps more important than 
those which have been discussed here. 

215 



IN OTHER FIELDS Conducted by The Staff 

Rays That Sterilize 
Wherever Industrial Operations Require a Bactericidal Effecl lor Sierilizing 

Air. Packaged Goods. Utensils. Containers. and so en. There Will be Found 

A Field for Application of UUra-Violet Radialion. The Use and Menurement 

of these Rays is Becoming Rapidly an Exact Science 

B y  D R .  H A R V E Y  C .  R E N T S C H L E R  
Director of Research, Westinghouse Lamp 

Division, Bloomfield , New .1ersey 

OF ALL the marvels of divine handi­
work, the sun shines forth as the 

brightest; laboratory workers who 
daily are trying to simulate its remark­
able qualities are the best witnesses of 
that fact. 

Sunlight sustains life, makes possibl e 
the 

·
normal development of plants and 

animals and at the same time has an 
amazing purifying effect, killing bac­
teria and other micro-organisms. It is 
the bactericidal effect of sunlight that 
ha1l been duplicated in the ultra-violet 
tube called the Sterilamp. The radia­
tions of this lamp speedily kill surface 
and air-borne bacteria, viruses, and 
mold spores. Hundreds of thousands of 
these. lamps now are on guard in a wide 
variety of fields where destruction of 
these things are vital or de­
sirable. 

The Sterilamp's bacteria­
killing radiations are in­
visible and it may be help­
ful to outline here the vari­
ous bands of visible and in­
visible light. 

Visible light, ranging 
from about 8000 to 4000 
Angstrom units�an Ang­
strom unit is equal to 
1/10,000,000 millimeter, or 
about a 1/250,000 inch­
is separated into bands of 
different wavelengths which 
produce the characteristic 
spectrum or colors of the 
rainbow. 

The ultra-violet spec­
trum, which ranges from 
4000 to below 1850 Ang­
strom units, is similarly 
subdivided into bands 
which have varied effects, 
both physiological and 
chemical. There are four 
recognized bands of ultra­
violet wavelengths, charac­
terized by the effects which 
they produce. The four 
bands are: 

3300 Angstrom units, produces fluores­
cent and other photochemical .effects, 
and is useful in photography. This band 
is transmitted by most ordinary glass. 

2. The erythemal range, 3350 to 2800 
Angstrom unit�, produces sunburn and 
tan and develops vitamin D. Sun lamps 
deliver most of their ultra-violet radia­
tion in this range, as it is the range used 
largely for therapeutic treatments. The 
shortest wavelength reaching the earth 
from the sun is approximately 2950 
Angstrom units and only a very small 
part of these wavelengths is transmitted 
through ordinary glass.  

3.  The bactericidal band, 3000 to 2000 
Angstrom units, is most effective in kill­
ing micro-organisms such as bacteria, 
molds, yeasts, and so on, whether in the 

vegetative or spore stage. Special glass 
or quartz is required to tI'ansmit these 
wavelengths and the maximum bac­
tericidal effect is obtained at about mid­
way in this range. Practically, this maxi­
mum is at about 2650 Angstroms and 
close to the 2537 Angstrom resonance 
radiation for electrical discharge 
through mercury vapor at low pressures. 

4. The ozone-producing range, below 
2000 Angstroms, has the ability to con­
vert a portion of the oxygen of the air 
into ozone (03) which is an active 
oxidizing agent. 

In order to determine the killing ef­
ficiency of ultra-violet in the bac­
tericidal band, a suitable measuring 
device had ttl be developed. Segregat­
ing characteristic parts of the ultra­
violet region always had been difficult. 

It was observed that various metals 
reacted differently to the photoelectric 
effects of ultra-violet waves. After many 
experiments, certain metals were se­
lected which responded to useful groups 
of the invisible ultra-violet waves. 

SPECIALIZED PHOTOCELLS-A photo tube 
with the cathode surface of thorium was 
found to have a photoelectric response 
ranging from 3675 Angstrom to 2000 

Angstroms, covering the 
general ultra-violet spec­
trum. Zirconium responds 
photoelectrically to wave­
lengths shorter than 3150. 
Such a cell, in proper trans­
mitting glass, has a re­
sponse very similar to the 
erythemal sensitivity and 
is useful in measuring 
erythemal and vitamin D 
radiation of sources having 
a high percentage of visible 
a nd near ultra-violet with­
out having to mask the 
shorter wavelengths by fil,:, 
ters. 

1. The near to visible 
ultra-violet band, 4000 to 

Ultra-violet bactericidal lamps in ceiling fixtures purify the 
air in this room where blood plasma goes through filter presses 

As a photocell cathode, 
tantalum is sensitive to 
radiations below 3000 Ang­
stroms, with a maximum 
at about 2600 Angstroms 
when cell is made with 
proper glass, thus confining 
its measurement activity to 
wavelengths having bac­
tericidal action. Platinum 
responds only to radiations 
below 2000 Angstroms and 
thus becomes a useful 
cathode in a phototube for 
determining the amount of 
ozone supplied by any ul­
tra-violet generator. 
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Air-borne contamination is reduced in a ba1!:ery douqh room by ultra-violet radiation 

Used in connection with a special 
"click" meter, these phototubes make 
possible the quantitative measurement 
of various bands of ultra-violet. Radia­
tions falling upon the sensitive cathode 
of the phototube permit electric current 
to flow through the tube and charge a 
small condenser. When this charge 
reaches a predetermined value, it is 
discharged through a relay tube which, 
in turn, operates a counter. The con­
denser automatically begins to store 
another charge and the rate at which 
this charge is accumulated is deter­
mined by the intensity of ultra-violet 
radiation striking the photo tube's ca­
thode. Each unit registered by the 
counting mechanism, indicated by an 
audible click, represents 220 microwatts 
per square centimeter 'on the standard 
meter. 

Although nearly all the bactericidal 
wavelengths in sunlight are filtered out 
by the upper layers of air, the germ­
killing effect of sunshine has been rec­
ognized for ages. This explains the 
potency of electrically generated ultra­
violet radiation adjacent to the point 
where the purifying effect is desired. 
Bactericidal radiation can pass through 
many feet of air yet effectively kill 
floating disease germs and other or­
ganisms. 

As a result of experiments with the 
click meter, the intensity of radia­
tions multiplied by the time of expos­
sure in seconds required to kill many 
types of organisms was determined. 
These tabulated values provide the 
basis for reliable estimation of the num­
ber and location of Sterilamps required 
for various applications. 

The ability to generate and c�ntrol 
ultra-violet radiation inexpensively has 
greatly increased the number of ap­
plications in general sanitation. Hereto­
fore, there has been no practical way 
of purifying the air which circulates 
in a building, school, office, or home. 
Now it is possible to install ultra-violet 
lamps which materially reduce the bac­
teria count in the air. 

double purpose-shielding the eyes 
from the rays which can cause con­
junctivitis in eyes unprotected by 
goggles and placing the lamps in the 
upper area of rooms, where convection 
currents carry the organisms. Tests 
have shown that the number of living 
organisms in an irradiated room is 
readily reduced by about 75 percent 
and that there is a greater reduction in 
the number of cross infections in a 
room where the upper area has been 
irradiated compared to similar rooms 
which have not been irradiated. 

The ultra-violet rays which are ef­
fective in killing air-borne and surface 
bacteria and mold also are capable 
of penetrating water to a limited de­
gree. The transparency of water differs 
in different localities because of the 
varying amounts of chemicals and sus­
pended matter contained. For this rea­
son, it is recommended that water be 
filtered to remove solids before being 

irradiated. One treatment consists of 
placing Sterilamps over a flat trough 
carrying water at a depth of not more 
than six inches and allowing a flow of 
not more than ten gallons per minute 
per lamp. For general use a reduction 
of 99 percent or more of bacteria count 
is satisfactory unless the original con­
tamination is high. In the water tanks 
of railroad coaches and dining cars, 
ultra-violet radiation can help to purify 
the water supply. 

Any product which must be manufac­
tured or packed under sanitary condi­
tions requires protection from air-borne 
organisms. Such protection is being sup­
plied by ultra-violet radiation. For ex­
ample, baked goods come from the oven 
essentially sterile on the surface and 
may be kept in this condition by being 
cooled in a room in which the air is 
irradiated before coming in contact 
with the product. The wrapping opera­
tion also should be kept under ultra­
violet radiation to insure that the pack­
age leaves the bakery free of partly 
developed colonies of mold. 

The commercial value of protection 
by ultra-violet radiation has been dem­
onstrated further by the success of the 
"Tenderay" process which speeds the 
tenderization of beef. Tenderizing beef 
is a slow, natural process whereby the 
connective tissues or collagens break 
down into gelatin. It has been known 
that this process could be accelerated 
by increasing the temperature and 
humidity of the storage room but such 
acceleration was impractical because 
of the greatly increased rate at which 
slime and mold developed on the sur­
face of the beef. The difficulty was that 
losses due to necessary trimming of 
the spoiled surface made the speedier 
aging too expensive. Sterilamps in­
stalled in meat storage rooms guard 
against mold and slime, prevent spoil­
age, and eliminate discoloration of the 
beef during the two or three day period 
required to tenderize at increased tem­
peratures. 

LOCATION OF LAMPS-The lamps are 
located above eye level. This has a Germicidal lamps installed in an air conditioninq duct 
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All photos courtesy Westinghouse 
Under the protection of ultra-violet 
radiation. lines of Pepsi-Cola bottles 
are maintained in a sterile condi­
tion until they are filled and capped 

Any effective and inexpensive method 
of purifying air has applications reach­
ing into nearly every conceivable com­
mercial field. Results accumulated in 
recent months prove the economic ad­
vantages of irradiating the air in in­
cubators for chicks and poults. The re­
duction of air-borne organisms gives 
the chicks a better start. Continued ir­
radia1ion after their early hours of life 
produces better weight development, 
better pigmentation and feathers, and 
reduces cannibalism. This provides evi­
dence that a small percentage of radia­
tions near an invisible ultra-violet 
region stimulates vitamin D absorption 
with assimilation of calcium resulting. 
Laying hens are stimulated to greater 
egg production in irradiated hen houses. 

The health of other farm animals 
also is benefitted when they are pro­
tected by ultra-violet radiation. Phar­
maceutical manufacturers who maintain 
animal laboratories for production of 
serums and vaccines have installed bac­
tericidal radiation in their animal rooms 
as an additional sanitizing agent. 

Past experience with ultra-violet 
radiation largely has been directed 
toward determining where limitations 
exist in its application. Throughout most 
of this century Boards of Health have 
studied ways and means of purifying 
urban supplies of water and milk. Pub­
lic attention has been called to the need 
and desirability of supplying clean 
drinking glasses at soda fountains and 
bars as well as supplying sterile table­
ware and dishes in restaurants. The 
recontamination of such utensils by air­
borne organisms while they are stored 
after rinsing has had scant considera­
tion and no means has been available 
for such protection. Now the sterile 
storage of restaurant and bar equip­
ment may be accomplished easily and 
cheaply by providing ultra-violet radia-
tion in the storage cabinets. _ 

Air circulating from heating and cool­
ing systems is a constant source of dis­
tribution of both harmless and patho­
genic organisms which are given off by 
human beings. Filtering does not re­
move all of these living organisms and 
the best means of supplying pure air 
to the various rooms and apartments 
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is by passing the circulated air through 
a radiation chamber containing high­
intensity bactericidal rays. 

GERM-FREE AIR-By this method, the 
air entering any area may be made 
practically germ-free and the air sup­
ply certainly becomes a source of pure 
air rivaling the results which would 
be obtained if there were no recircu­
lated air in the system and the entire 
supply were from some remote moun­
tain top. 

Recirculation of air without bac­
tericidal treatment doubtless will soon 
be considered as unsafe as the use of 
unwashed glasses at a soda fountain. 
Offices without air conditioning or air 
circulating systems will be equipped 
with upper zone radiation which kills 
organisms floating upward on convec­
tion . currents into the radiated area. 
Such protection, resulting in a reduc­
tion of the bacteria population, has 
been found to reduce materially the 
number of absentees and the total num­
ber of days' lost time in industrial plants. 
Schools are equipped with ultra-violet 
radiation to reduce epidemics of measles, 
mumps, chicken pox, and so on. 

Radiation in private rooms, wards, 
and operating rooms of hospitals will 
become as widespread and essential as 
the cleaning of the walls and floors. 
The benefits of radiation in hospitals 
thus far reported justifies the predic­
tion that means for more and more bac­
tericidal radiation will be provided in 
the plans for future hospitals. 

All in all, the sanitation of air by bac­
tericidal radiation is destined to become 
one of the prime elements in the devel­
opment of a stronger and better race. 

RESISTANCE WELDING 

Is of Greatest Valae 

Whea "Eagiaeered" _ 

A RECENT statement by Floyd E. Tay­
lor, President of the Resistance Welder 
Manufacturers' Association, contains 
timely advice for manufacturers now 
thinking in terms of improvements and 
economies for their post-war products. 

"As the tremendous advances in re­
sistance welding techniques on all types 
of metal war equipment manufacture 
begin tq be known, makers of a wide 
variety of products from instruments 
to heavy machinery are naturally be­
ginning to figure where and how weld­
ing may be applied to their problems," 
states Mr. Taylor. "Actually, there are 
few types of metal products wherein 
resistance welding processes will not 
play increasingly important roles. When 
the full story of war developments can 
be told, even men who thought they 
knew 'all about welding' are going to be 
amazed. 

"The big point to remember, how­
ever, is the fact that resistance welding 
is not something to be thought of at the 
last minute, when products are just 
about ready- to be put into production. 
Actually, resistance welding scores its 

biggest economies and manufacturing 
improvements when the product itself 
is designed for welding. Welding can, 
of course, be - adapted successfully to 
many present designs-and often has 
been. On the other hand, design en­
gineers who think in terms of resistance 
welding while designing their products 
may be pleasantly surprised at the 
far greater degree of efficiency that 
may be achieved." 

Among the types of products cited 
by Mr. Taylor wherein resistance weld­
ing processes are progressing rapidly 
are: radios and other electrical appli­
ances ; such small items as optical 
frames; watches ; vacuum tubes ; alloyed 
wire fabrications; cutlery; tools ; hard­
ware-as well as larger products such 
as truck axles; refrigerators ; washing 
machines ; and many others in addition 
to the more conventional applications. 

GLASS FIBEI INSULATION 

Lightweight Incomhastible Material 

For Soand-ProolilJg 

G LASS fibers with a diameter meas­
ured in ten-thousandths of an inch, and 
weighing only four one-hundredths of 
a pound per square foot when bound 
with a thermosetting resin and formed � 
into half-inch-thick sheets, are being 
used in the cabins and flight decks of 
certain types of United States war 
planes to provide insulation against the 
extreme cold of the stratosphere and 
to deaden fatigue-causing sound. 

Particularly on long flights, it has 
been found that a high sound level 
within the plane is one of the . major 
factors contributing to the fatigue of 
the crew. With planes operating at 
altitudes where temperatures of 60 de­
gress below zero are commonly en­
countered, insulation is necessary to 
reduce the burden on heating equip­
ment and permit lighter equipment to ' 
be used. 

The fibrous glass sheets are incom­
bustible and are the lightest inorganic 
material commercially available for 
sound-proofing and insulation. Another 
important factor is that the sheets gain 
less than 1 percent of their own weight 
from moisture in the air, when sub­
j ected to temperatures of 125 degrees, 
Fahrenheit, and 90 percent relative 
humidity. Organic material frequently 
used for heat and sound insulation in 
planes may gain as much as 40 per­
cent of its own weight from moisture 
pick-up under service conditions. 

The fibrous glass sheets, known as 
Fiberglas Type XM-PF, are manufac­
tured by Owens-Corning Fiberglas 
Corporation. 

SKID-PlOOF COATING 

Made of Sprayable Mixtare of 

Syathetic labber and Cork 

A non-skid airplane walkway coating 
that is less than one fifth the weight of 
rubber matting, adheres to metal, ply­
wood, and painted surfaces, remains 
flexible at temperatures ranging from 
minus 20 to plus 160 degrees, Fahren­
heit, and is resistant to fire, gasoline, 
aromatic fuels, salt water, oils, hydrau-

SCIENTIFIC AMERICAN NOVEMBER 1944 



Skid·proofinq a catwalk sectlon 

lic fluids, and oxidation has I?een deve­
loped by the Minnesota Mining and 
Manufacturing Company for use in 
Allied war planes. Made of Thiokol 
synthetic rubber and ground cork, this 
new non-skid surfacing material is ap­
plied at room temperature with an open 
nozzle paint spray gun, making for 
speedy application as well as rapid re­
pairs in the field. It can also be applied 
with a knife or brush, and patches so 
placed blend well with the original 
coating. 

In exhaustive laboratory tests as well 
as field trials during bombing raids over 
Europe and patrol work under extreme 
high temperatures in the South Pacific, 
this new Thiokol-cork composition has 
stood up extremely well. Abrasion 
resistance has been tested both by Cali­
brase wheel and by a special floor panel 
which showed virtually no sign of wear 
after passage of 100,000 people over it. 
The tendency of this Thiokol coating to 
gain weight through moisture absorp­
tion is also slight. In laboratory tests, 
the absorption was 2.9 percent after 
four hours constant immersion and rose 
to only 28.6 percent after nine days. 

One of the most important properties 
of the new coating material is its high 
coefficient of both static and sliding 
friction even when covered with water 
or a film of engine oil. 

Only one spray application is neces­
sary to build up a Thiokol-cork coating 
of sufficient thickness. The material 
dries so rapidly that the panels are 
ready for actual use within 12 to 14 
hours. 

With its light weight and speed of 
application this material promises to be 
not only a valuable war material for 
airplane use, but also to have many 
useful post-war applications in the 
aviation, automotive, and home fields. 

HEATIRG BACKW ARD 

Can Solve a 

Variely 01 Problems 

, HE boiler in the heating system of the 
Naval and Marine Reserve Armory in 
Los Angeles is hooke<;l up backward! 
The return water is brought into the top 
of the boiler and the supply at the bot­
tom. This unconventional method of 
heating came about as the best solution 
to a variety of problems. 

In the first place, a hot-water system 
was chosen by the heating engineers 
since it seemed the most practical way 
to heat the training areas and the mess 
rooms in the basement where head room 
was too low for duct-work. Supply 
and return pipes, which could be con­
cealed in the ceiling with a hot-water 
system, solved this problem easily. 

Second, if an ordinary hot-water 
system with a conventional boiler hook­
up had been installed, the combination 
of static pressure and that from the 
pumps would have been just enough 
load on the boiler to require the services 
of a janitor-since state laws say there 
must be a janitor for any system with 
a boiler using over 15 pounds pressure 
and having more than 10 horsepower. 

In the "backward boiler" system 
which the heating engineers fiinally 
evolved, the water which enters the top 
passes through a header similar to a 
steam header. The circulating pump is 
located on the supply side, thereby 
creating a suction and thus lowering 
the pressure on the boiler. 

Connected to this unusual central 
heating system are 22 Trane blast coils 
located in two fan rooms-one in the 
basement and one on the top floor 
mezzanine. They provide comfortable 
conditions for each type of activity car­
ried on in the huge armory, which pro­
vides training accommodations for some 
400 men. 

QUICK ACTING ' BRAKE 

Uses Magnetism 

lor Release 

CAPABLE of stopping a one-eighth 
horsepower motor traveling at 16,000 
revolutions a minute in less than six 
turns, a new magnetic brake has been 
developed by Chester I. Hall, General 
Electric engineer. 

"Another way of expressing the force 
with which this new brake works 
can be gained by comparison with an 
automobile," Mr. Hall explains. "The 
outside edge of this rotor, moving at 

16,000 revolutions per minute, is travel­
ing a 62 miles per hour. Stopping it 
within six turns would be the same as 
bringing a mile-a-minute auto to a 
dead stop in 2.73 feet. 

"It is called a magnetic brake but 
magneti�m plays no part in its stopping 
operation. A cork shoe and friction does 
the trick/' according to Mr. Hall. 
"Magnetism releases it, once the need 
for braking is removed. The motor is 
braked at all times, except when cur­
rent is applied." 

Another feature of this brake, from 
a manufacturing viewpoint, is that there 
are 15 parts, compared to 51 parts in the 
model previously used for this purpose. 

SPEED REDUCTION 

Accomplished lor Ship Drives 

By New Eleclrical Device 

R EDUCTION of speed between modern 
high-speed prime movers and drive 
shafts for mechanical applications 
where gears and coupling combined are 
ordinarily necessary, is accomplished by 
a new electrical device recently an­
nounced by the Ridgway Division of 
Elliott Company, manufacturers of 
power and process equipment. This is 
an electric drive which maintains a 
substantially constant speed ratio be­
tween driving and driven members of 
ship propulsion equipment. The new 
unit alsQ provides some power for 
auxiliary service loads through slip 
ring take-off circuits and can be used 
as a source of electrical power for 
operation of cargo handling and similar 
functions when disengaged from its 
primary job of speed reduction and 
torque multiplication. 

Three main elements, concentrically 
mounted, comprise the drive. These are 
(1) an engine element which is bolted 
to the prime mover shaft, (2) a shaft 
element which is coupled to the driven 
shaft, and (3) a stationary element. 

The engine element, which is essen­
tially a synchronous generator rotor 
with poles selected for the desired 

Part of the shaft member of a Bowes ship drive is visible here. See text above 
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Spectrograms made by the light radio 
ated from a bar of ultra·pure iron 
as it glows under the heat of an 
electric arc (above). are compared 

(right) with wavelength "portraits" 
of other metals for checking quality 

speed ratio, is permanently attached to 
the shaft ef the prime mever and re­
volves at the nermal engine speed. 

The shaft element censists of a rota­
ting spider en which twO' armatures arlil 
cencentrically mounted in relatien to' 
the engine element. 

The inner armature, tegether with 
the engine element, ferm a generater. 
Its winding net enly generates electrical 
energy but alsO' transmits terque to' the 
driven shaft ef the unit. 

The euter armature makes use ef the 
field ef the third er statienary element 
to' eperate as a meter, cenverting elec­
trical energy into mechanical energy fer 
turning the driven shaft. 

If the shaft element is held statienary 
the inner parts ef the Bewes Drive, as 
the device is knewn, behave like an 
erdinary synchreneus generater and 
electrical energy can be taken centin­
ueusly frem the drive. This is particu­
larly advantageeus en a ship prepulsien 
system where large amounts ef pewer 
are frequently required while the 
vessel is in pert. -In nermal eperatien, ef 
ceurse, the shaft element retates at the 
speed desired for the driven shaft. The 
relative speed between the engine field 
element and the shaft element adjacent 
to' it results in the generatien ef elec­
trical pewer. The reactien terque which, 
in a nermal generater, weuld be 
abserbed by the frame supperts, is 
available to' turn the shaft element. 

The immediate application ef the 
Bewes Drive is expected to' be fer ship 
prepulsion where it will be used to' 
reduce (by whelly electrical means) 
the speed ef medern prime mevers to' 
the lewer speeds required fer the mest 
efficient eperatien ef prepellers. 

PUREST 18011 
Serves as Yardslick 

For War Melals 

I N THE Pittsburgh area, where steel 
eutput is measured in millions ef tens 
:umually, scientists are new engaged in 
"mass preductien" ef ultra-pure iren-
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at the rate ef enly 1000 peunds a year. 
Made in "radiO' wave" furnaces at the 

East Pittsburgh Werks ef the Westing­
heuse Electric and Manufacturing 
Cempany, the special iren enables 
United Natiens war plants to' keep clese 
check en the metals geing intO' guns, 
planes, tanks, and ships. 

The iren contains enly abeut ene 
eunce ef impurities in the 1000 peunds 
preduced each year and prevides a 
yardstick against which the cempesitien 
ef steel, aluminum, magnesium, and 
ether metals vital to' the war effert 
may be quickly and accurately meas­
ured. 

A precess develeped by Dr. T. D.  
Yensen, manager ef the Magnetic De-

partment ef the Westingheuse Research 
Laberatories, made pessible "mass pre­
ductien" ef this chemically untainted 
iren. Fermed intO' reds abeut the size 
ef a lead pencil, the 99.999 percent pure 
iren is used in steel mills, war plants, 
and laberateries in all parts ef the 
anti-Axis werld. The reds are put in a 
metal-analyzing spectregraph, which 
heats the iren with an electric arc. 
This causes the iren to' radiate light 
rays which print a wavelength picture, 
a series ef vertical lines, en phete­
graphic film. 

These wavelength pictures ef the 
pure iron are then cempared with sim­
ilar pictures of the metal being tested, 
enabling investigaters to' determine 
the cempesitien ef the latter swiftly 
and accurately. Iren is used as a stand­
ard because its spectregraphic picture 
centains a large number ef lines, which 
make it easy to' identify the test metal'!, 
cempenents. 

Until Dr. Yensen perfected his pre­
cess in the laboratery, the best stand-. ard ebtainable was iren 99.9 percent 
pure-one part in every theusand Was 
seme fereign material which added 
cenfusing lines to' the wavelength pic­
ture. Now enly ene part in every ten 
theusand is not iren. 

SOFTER ICE 

Prodaced Wilh Aid 

01 Carboa Dioxide 

CARBeN diexide has selved ene preb­
lem ef ice manufacture, eliminating 
brittleness in ice blecks and making it 
pessible to' increase preductien as much 
as 35 percent, accerding to' a report 
to' the American Chemical Seciety. 

Use ef lew temperatures, . to' freeze 
water naturally increases the capacity 
ef an ice plant, but ice frezen sO' quick­
ly tends to' shatter, says Dr. Philip W. 

West ef the Ceates Chemical Labera­
teries, Leuisiana State' University. But 
carbonatien ef the water, he reports, 
makes "softer" ice, and prevents crack'­
ing er shattering, even in cases where 
ether seftening and anti-crack cem­
pounds failed. 

The process is econemical, and in 
some cases carbonatien has enabled as 
high as a 35 percent increase in; pre­
ductien witheut additien to' existing 
plant facilities. 

Ice blecks may shatter from beth 
mechanical and chemical causes. The 
mechanical faults usually can be read­
ily eliminated. One main chemical cause 
is strains ef impurities such as calcium 
carbenate caught in the quick-freezing 
ice. Softeners are used to' counteract 
this, but use ef carbon diexide appears 
even mere effective. 

An even greater preblem in ice manu� 
facture is opaqueness, resulting frem 
high cencentratiens of tetal dissolved 
selids in the water, particularly the bi­
carbenates ef calcium, magnesium, and 
iren, Dr. West points eut. Ameng re­
cent advances in water treatment are 
demineralized filters which can be used 
to' remeve minerals from waters which 
ceuld net be treated by elder metheds. 

"Filters ef this type new make avail­
able to' the ice industry hundreds ef 
waters which previeusly ceuld net be 
used," Dr. West says. 

The ice industry in this ceuntry cen­
sists ef almost 4000 individual plants, 
annually preducing ever 34,000,000 tens 
ef ice, 91 percent ef it from fresh water. 

PLANT CLEANING 

Speeded by "Blowing Down" 

Wilh Compressed Air 

P REACHING cleanliness might be ex­
pected frem a laundry. The way in 
which ene such concern practices it in 

An air hose used for plant cleaning 

keeping its ewn plant clean suggests 
a methed ether industries might adept 
in their plant cleaning pregrams. 

A preblem peculiar to' laundries is 
clinging lint and ravelings which fleat 
away frem cetten articles to' the teps 
ef everhead pipes, underneath machin­
ery, clese to' electric meters frem which 
a spark !night find ready tinder, and 
in hard-te-get-at cerners. In different 
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NewllLook of Youtli/! 

N EW N E UTRAL · C O LO R  
EAR P H O N E  A N D CO R D  

Less Noticeable than Eyeglasses ! 

OFF WITH 
THE OLD 

ONCE more, the public response to 
another great Zenith hearing aid 

advancement has far exceeded even our 
most glowing forecasts ! 

By their nationwide acclaim, America's 
hard-of-hearing have told us this new 
Zenith Neutral-Color ensemble is what 
they have been hoping and waiting for.  

And no wonder ! Note how it makes 
the earphone and cord even less notice­
able than · eyeglasses . . .  brings a new 
smartness and "look of youth" which 
now enables the most sensitive-minded 
person to wear a hearing aid with poise 
and confidence. 

The new plastic  earphone comple­
ments any complexion. It is extra-light 
in weight, comfortable, long - wearing. 
The slender, translucent plastic cord, too, 
looks well with any apparel. It is perspi-

ON Will : 
THE N EW 

(Stondord Equipment 
• • •  No Extro Cost) 

ration-proof . . .  kink-proof . . .  will not 
fray . . .  and gives less clothing or friction 
noise than any fabric-covered cord. 

Today - see for yourself how this new 
Zenith ensemble does for the hearing aid 
what modern smart styling did for eye­
glasses ! Find out about Zenith's personal 
adjustment principle . . .  how the exclu­
sive external Tone Control enables you to 

• fit the Zenith yourself- to begin at once 
a lifetime of better hearing. 

Visit your Zenith-franchised dispenser 
for a Free demonstration. No obligation. 
Or mail coupon below for Free, complete, 
detailed description and name of the 
Zenith dispenser near you. 

. . . 

Also avacilable - the new Bone Conduction 
and Bone -;!.ir Zeniths for those very few 
whose physicians recommend these types of 
instruments. Each only $ 1 0  more, complete. 

RADIONIC PRODUCTS nCLUSIVELY­
WORLD'S LEADING MANUFACTIIIIRER 

CANADIANS ! The Zenith Radionic Hearing Aid with Neutral-Color Earphone and 
':;ord is now available in Canada-dirrct by mail only - at $40 (Canadian currency) .  
N o  extra charge for shipping, duties o r  taxes ! Write Dept. SA- l O ,  Zenith Radio 
Corporation of Canada, Ltd., Guaranty Trust Building, Windsor, Ontario. 

Z'E N I T H  R A D I O  C O R P O R A T I O N ,  C H I C A G O , I L L I N O I S  
C O P Y R I G H T  1 9 4 4 ,  ZENITH RADIO COBP. 
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NEW ZENITH 

RADIONIC 

H EARING AID COMPLETE 

Why Its Fine Quality Costs You So little 
Like your watch, this hearing aid is a product 
of precision mass produaion. If only a few 
were produced, they would cost many times 
as much, be far less accurate. But Zenith 
precision mass production brings you at $ 40 
an even finer hearing aid than its original 
$ 5 0 ,000 hand-made model . . .  just as Zenith 
lowered the price of a $200 radio to $29 and 
made it an even finer instrument. Remember 
- Zenith leads the world in precision mass 
production of Radionic products exclusively. 

- - -f R E E_��S_C_R� ��'��_����:E! _ _  . 

Paste on Penny Post Card and Mail 

ZENITH RADIO CORPORATION, Dept. SA- I O  
P. O .  Box 6940A, Chicago 1 ,  Illinois 

Please send me your Free Booklet on the new Zenith 
Radionic Hearing Aid, together with name of near­
est dispenser. 

Name 
Address � 

City __________ � ______ __________ �State � __ 

o Physicians check here for special literature. 

221 



types of plants it could be dust or soot 
or some other accumulation than lint. 

The Davis Laundry and Cleaning 
Company, one of Cleveland's oldest and 
largest family laundries, rids its plant 
of lint by "blowing down" its building . 
with compressed air every week-end, 
when workers are off. The master 
mechanic claims air dislodges the dirt 
better and quicker than any other 
known method. 

A maintenance man goes through the 
plant from stem to stern, including 
ceilings, walls, and floors, blowing the 
fluff before him. Overhead pipes and 
ceiling areas are easily reached simply 
by attaching the air hose to a pole with 
clamps. Drying tumblers, where the 
lint is especially heavy, are cleaned by 
blowing out the lint. Compressed air 
reaches all other critical spots in the 
laundry, .too. 

Conveniently located air outlets facil­
itate the "blowing down" operation. 
The compressed air is supplied by the 
same compressor that delivers the 
power that operates the laundry's auto­
matic ironing machines and other 
equipment. A pressure of approx­
imately 75 pounds is maintained. The 
once-a-week "blow down" not only 
helps to keep the plant clean and pre­
vent dusty lint from coming down on 
clean clothes but, equally important, it 
reduces a fire hazard. 

34.000 GALLON TUB 

Used for Tesls of 

Landing Cralt 

INVASION landing craft, produced in the 
Ohio corn belt at a dry-land shipyard 
miles from the sea, are "launched" in 
the only man-made "inland ocean" of 
its kind-a 34,OOO-gallon steel tub. 

The all-welded, 50-foot barges de­
signed for landing medium tanks, bull­
dozers, guns, trucks, and personnel are 
built upside down on an assembly line 
of the Warren City Manufacturing 
Company and then inverted for final 
fabrication and installation of Diesel 
engines. 

From the finai fabricating jig each 
barge is lifted into the "ocean" test 
tank a few yards from the end of the 
assembly line. Steel cables are attached 
to keep the craft from leaping out of the 
tub, and a worker standing at the 
control panel and wheel on the pilot 
deck gradually speeds up the Diesels 
until the water whips into white, boiling 
foam. The barge strains at its cables, 
riding up and down on the waves it 
creates itself. Each test lasts two hours. 

INDUSTRIAL DOLL-ROUSES 

Permit Design Engineers 10 
Plan Efficienl Plants 

T OMORROW'S industrial plants-geared 
to peace, not to war-will first rise as 
"industrial doll-houses" in the work­
shops of plant planning and layout 
engineers. 

Complete construction in miniature to 
give engineers a three-dimensional pre­
view of a plant's efficiency already is 
standard procedure for planning 
engineers of the Westinghouse · Electric 
and Manufacturing Company. Now tiny 
figures of men and machines, carefully 
carved from wood, are moved around 
in "doll-house" factories. After the war, 
metal figures, molded for permanency, 
will form a "bank" from which the 
engineers may draw to construct their 
little industrial domains. 

On "deposit" in these banks will be 
a score or more of each type of machine 
used in the electrical manufacturing 
industry. As new machines are deve­
loped, new molds will be made and 
new miniatures cast to keep the bank 
up to date. 

When companies seek new manufac­
turing facilities, the engineers will move 
with speed and accuracy and the time 
and cost of planning factories will be 
reduced. 

From two-dimensional drawings, 
skilled woodworkers will construct a 
"doll-house" factory along the general 
lines needed. In it they will put travel­
ing cranes, roller tracks-every piece 
of equipment that is part of a modern 

Tesling a barge in a 34.000 gallon steel ·tub 

Even routes for roller conveyors 
are determined in miniature by en­
gineers using "industrial doll-houses" 

plant. Then, from the "bank," they will 
select the number and type of machines 
needed for the required amount of 
production. These will be placed in the 
miniature plant, moved about like men 
on a chessboard. Because the figures 
are accurately scaled, engineers can tell 
in advance how much floor space each 
machine will take in the completed 
factory, how much aisle room there will 
be, and so on. 

Given this preview of the factory's 
workings, engineers may change the 
design of the miniature plant better to 
meet its specific needs. When they are 
through, nothing will have been left to 
guesswork. Construction men will ex­
pand the "doll-house" a thousandfold 
and a new industrial process will have 
been efficiently served. 

Previously, two-dimensional draw­
ings provided engineers with their pre­
construction view of a plant, but even 
the keen minds of engineers and factory 
planners couldn't translate mechanical 
drawings into completely efficient fac­
tory units every time. Now and again 
the completed factory had gremlins­
not numerous, but formidable and 
sometimes costly. 

Pre-construction in miniature is not 
the only field where the "doll-houses" 
have proved invaluable. Rearrangement 
of plants already in use now is accom­
plished more efficiently by mapping out 
with the tiny models. Space and facili­
ti�s are better utilized. 

WIRE INSULATION 

Developed by Special 

Formnlalion of  Bana S 

NUBUN, a synthetic rubber latex insu­
lation for power, lighting, and com­
munication cable has been developed 
by United States Rubber Company. 
The new insulation is a result of war­
time developments in rubber technology 
and will permit the design of new types 
of wire and cable with improved elec­
trical and physical characteristics. 

Made by the latex continuous dip 
method, Nubun will have great ad­
vantages over ordinary wire insulations 
where · replacement and space are im­
portant factors. Fire alarm, wire and 
cable police communication systems, as 
well as other highly essential tele­
phonic systems, will be more easily 
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S E N S AT I O N A L  W A R  B A R G A I N S  
• 

m LENSES & PR ISMS 
All  I tems Finely Ground a n d  Pol ished but  Edges S l ightly C h ipped or Other S l ight  I m perfections 
which We Guara n tee Will Not I n terfere with the i r  U se. Al l  Lenses neatly packed a nd ma rked for 

D ia meter a nd Foca l Le ngth . 

OOR POLICY 
on WAR SURPLUS 

1 .  W e  are cooperating to move surpluses while t h e  war is on. 
2.  Our customers receive full benefits of all savin,gs effected through our 

purchases 'of war supplies. We do not hold merchandise for high future 
prices. 

3. We are making an effort to bring our items to the attention of all Schools, 
Colleges, Amateurs. 

TANK PRISM S -
In order that the tank driver shall not get shot in the face, two 
of these Silvered Prisms are used to make a periscope ( without 
magnification ) .  We have secured a number of these that are 
very slightly chipped, making possible their sale at a very low 
price. They are 90-45-45 degree prisms of huge size - 5 % "  
long, 2 Ys " wide, finely ground and polished. 

Other uses for these Prisms: Experimental Optics, Optical In­
struments and Gadgets, as unique gift item, unusual paper 

weight, desk name plate, etc. Normally these Prisms would 
retail from about $24 to $30 each. 

Stock #3004·S . . .  SILVERED TANK PRISM - Price $2.00 
each Postpaid. Free Booklet on Prisms indo 

WAR SU RPLUS ACH RO MATIC LENSES 
Stock #3005-S . . •  PLAIN TANK PRISM - Price $2.00 each 
Postpaid. This one is excellent for projecting all the colors of the 
spectrum - a beautiful sight. Free Booklet on Prisms incl. 

Dia. in 
Stock No. Mm •• 
60 1 6 -S '� 1 2  
60 1 7-S  * 1 2  
60 1 8 - S  * 1 5  
60 19-S  * 1 5  
6020-S * 1 8  
602 1 -S �' 1 8  
6022-S ·'25 
6024-S ':'25 
6025-S  " 25 
6028 -S  ·'30 
6029-S *35 
6030-S " 36 
6032-S ·'36 
6033-S ·'37 
6034-S 38 
6037- S  4 1  
6038 -S  43 
6044-S 1 1 .5 
6045-S 1 3 .5 
6047-S 28.5 
6054-S 32 

Focal 
Length 

80 mm.  
80 m m .  
4 1 m m .  
4 1 m m .  
4 9  m m .  
4 9  mm.  
95 m m .  
1 1  inches 
1 1  inches 
64 mm. 
60 m m .  

1 7 1  m m .  
1 78 m m .  

5 1  m m .  
1 78 m m .  
5 7  m m .  
5 7  m m .  
24.5 m m .  
4 8  mm. 
76 mm.  

1 65 m m .  

Comments 
U ncemented 
Cemented 
U n cemented 
Cemented 
U ncemented 
Cemented 
Uncemented 
U n cemented 
Cemented 
U ncemented 
Uncemented 
Uncemented 
U ncemented 
U ncemented 
U ncemented 
U ncemented 
Uncemented 
Cemented 
Cemented 
U ncemented 
U ncemented 

Price 
30¢ 
50¢ 
4O¢ 
60¢ 
50¢ 
60¢ 
50¢ 
60¢ 
75¢ 
70¢ 
70¢ 
70¢ 
70¢ 
70¢ 
70¢ 
70¢ 
70¢ 

$ 1 .50 
$ 1.50 

75¢ 
75¢ 

Free Cement and Directions inc luded with all uncemented sets. 
*-DefiniteIy available with magnesium fluoride low reflection 
coating. Coated lenses will be priced at 1 0 ,  more than the prices 
shown above. If you want coated lenses, mark Heoated" after stock 
number and include 10¢ extra. 
16 MM. MOVIE PROJECTING LENS SET - No. 4002-S_ 
$4.00 Postpaid. Consists of 2 cemented achromats 18.5 mm. in 
diameter with effective focal length of 2 " .  Originally manufactured 
for U. S. Govexnment. 
35 MM. SLIDE PROJECTING LENS SET - No. 4004-S. 
$ 1 . 5 0  Postpaid ( Reg. $6.00 value ) . Consists of 2 uncemented 
achromats 1 Y4" in diameter for projecting 35 mm. Kodachromes 
etc. Mounting directions and cement supplied free. 

' 

M I N I M U M  O R D E R  $1 .00 • 

FOUR PRISMS - Special - $7.00 Postpaid . . .  This is the 
most sensational bargain we have ever been able, to offer. 

100 Gold Gummed Letters . • .  5 ¢ Will make a Silvered Tank 
P'rism into an expensive looking desk name plate in a few minutes 
of easy work. A swell gift item. 

ROOF ( Amic i )  P R I SMS # 5 BS . . . . . . . . . .  $ 1 .50 Postpa id 
A few chipped but most  were rejected because roof angle was 
011 trifle, more than 2 seconds. Excellent for most uses except for 
instruments of  over 3 power. A. T. M.-ADV ANCED gives direc· 
tions on how to correct the roof for use in higher power telescopes. 

PORRO A B B E  P R I SMS # 3006-S . . . . .  25¢ each Postpa id  
Size. 9 m m .  b y  1 7  m m  . • • •  another war bargain. Normal prices 
would be 10 to 20 times above quotation. 

R I FLESCOP E  LENSES Set # 2000-S $ 1 1 .00 Postpaid 
.5 achromats matched by manufacturer. Cemented, ready for  conM 
struction of fine 3 Y2 power 'scope which would retail up to $50.00. 
A rare opportunity! Full instructions included. 

LENS SET 1 20 -S "The Experimenter's D rea m" 60 lenses  
with 50-page i l lustrated booklet "FUN WITH C H I P P E D  
E D G E  LENSES" - $ 10.00 Postpa id.  
The variety of lenses in this se.t will enable you to conduct countless 
experiments and build many optical gadgets. 

OUR SECOND ANNUAL GADGET A N D  OPTI CAL CONTEST 

NOW ON. FREE DETA I L S  FURN ISHED WITH ALL PURCHASES 

R E D U C I NG L E N S  SET # 1 004-S . . . . . . . . . . . $ 1 .20 Postpaid 
Contains a 2 V2 " diameter and 1 %" diameter reducing lens of  
different powers. 

50 - PAGE I LLUST RAT E D  I DEA BOOKLET . $ 1 .00 Postpa : d  
De,scribes wide variety of uses for o u r  lenses and contains much 
information especially designed for beginners in optics. 

SCHOOLS & COLLEGES - Get on our mailing list. Keep ' 
regularly posted about our Optical Bargains. Send name, address to 
our Educational Dept. 

SAT I S FACT I O N  G UA RANTE E D  

'--EDMOND SALVAGE COMPANY--", 
27 W. CLI NTO N AVEN U E  D EPT. 7 ,  P .  O. A U D U BON, N.  J .  
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Save Fi/l'!�S 
Steel-Grip Finger Guards 
Hundreds of factories are saving time 
and injuries in war production by 
protecting workers with Steel-Grip 
Finger Guards. Used for handling 
rough or shaq> articles. for buffing, 
grinding, sandmg, polishing, punch 
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back. from cuts. abrasions or blisters. 
Made of durable leather with elastic 
web back for snug. cool, comfortable 
fit. Easy on and off. One size fits all. 
men or women. Send tOe each for 
samples or trial order box of 50 at 8%c each. less 10%. 

Catalog of Steel-Grip Sa/etll Appa7t1l fru on Teq1U.st 
INDUSTRIAL GLOVES COMPANY 

ramous lndustr lal 958 Garfield, Danville, IUlnal. 
Sole&uard. Since IS10 (In Canada: Solety Supply Co .• Toronlo) 

15,000 1077 
FORMU LAS PAGES 

HOPKINS' 
"CYCLOPEDIA 

OF FORMULAS" 
Thousands of copies of this ac­
knowledged leader among books of 
formulas are being used daily .  

$5.50 postpaid < DomestiC > 

Order From 

SCIENTIFIC AMERICAN 

24 West 40th Street, New York 1 8, N. Y. 

* BUY WAR BONDS * 

E. W. PIKE & CO. 
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P O O R  
E Y E S I G H T ?  

Try the New PIKE 
Electric Reader 

A boon for elderly peo­
ple and others with poor 
eyesight. Wonderful for 
doctors, scientists and 
draftsmen. 
Write for free information 
and details of this new in­
vention that makes read­
ing matter 3 times larger. 

Elizabeth, N. J. 

replaced and servicj!d and will have 
greater resistance to destructive forces 
which cause circuit troubles with the 
use of this type of wire. 

Qualities claimed for Nubun insula­
tion include flexibility, impermeability 
to water, laminated construction, and 
perfect centering of the conductor to 
produce an insulated wire of maximum 
conductivity and minimum diameter. 
The synthetic insulation is said to be 
exceptionally homogeneous following 
vulcanization and has high electrical 
characteristics such as di-electric 
strength and insulation resistance. The 
special synthetic rubber compound is 
low in specific conductive capacity, has 
good aging qualities because of the 
presence of special anti-oxidants, and 
will resist severe wear because, by the 
nature of the latex process, the rubber 
particles are not distorted or broken 
down by milling. 

Nubun insulation is made from a 
special modification of buna S synthetic 
rubber. 

ENGIHE OPERATION 

Improved if Foar 

Sleps are Followed 

F OUR STEPS to avoid dangers resulting 
from formation of hot engine sludge in 
motor vehicle engines were recently 
recommended to an SAE National Trans­
portation and Maintenance Meeting by 
H. C. Mougey, of Research Laboratories 
Division, General Motors Corporation. 

They were: application of oil filters, 
adequate temperature control, fl"equent 
crankcase draining, and use of high 
quality or heavy duty oils. 

Filters help to remove the sludge as 
rapidly as it forms, Mr. Mougey re­
ported. Temperature control prevents 
excessive heat from causing oil oxida­
tion and sludge formation, without per­
mitting engine temperatures to get so 
low as to fonn low-heat sludge. Crank­
cases should be drained with sufficient 
frequency to prevent sludge accumula­
tions from becoming too large, Mr. 
Mougey explained, adding that draining 
periods must be determined by use 
rather than by time or mileage. 

Heavy duty oils were described as 
having a good resistance to oxidation 
and as discouraging formation of acid 
and sludge. Mr. Mougey added that 
when these oils are drained, they carry 
away much of the sludge and leave a 
comparatively clean engine. 

FOAM PLASTICS 

Rave Possibilities in 

Ihe Insalatioa Field 

A NEW type of plastics foam, which 
is lighter than rockwool, glass, or cork 
and lower in heat conductivity than any 
of the three, was announced . recently 
by General Electric. Its present uses 
are secret but after the war it prom­
ises to have many peace-time applica-

. tions, especially where insulation is re­
quired. 

An outstanding characteristic of this 
new development in the company's 
plastics laboratory is that the material 
is self-raising and self-curing. In other 

words, the mixture, which resembles 
molasses, will begin to foam or expand 
within two to five minutes after the 
mixing stops and cures without the ap­
plication of heat or any other element. 

"It just grows all by itself," Dr. J. J. 
Pyle, director of the laboratory, ex­
plained. "It will foam into 30 times its 
own size; that is, a quart can of the 
mixture will expand sufficiently to fill 
a seven- to eight-gallon receptacle in 
about 10 minutes. What little heat is 

Known as foam piaslics. a new com· 
position qrows at an inch a second 

needed is self-generated by the mixture 
itself. 

"This type of foamed plastic weighs 
less than two pounds per cubic foot and 
is particularly good for insulation. An­
other type, of greater mechanical 
strength but weighing seven to eight 
pounds per cubic foot, has also been 
developed. This will also have many 
peace-time uses, we believe," Dr. Pyle 
said. 

ORE THAWING 

Solves a Winler Problem 

of Ihe Sleel Indaslry 

FORESHADOWING a process likely to be 
widely adopted by steel makers, an ore 
car thawing plant constructed by Rust 
Furnace Company, for Carnegie Illinois 
Steel Corporation, has successfully 
completed its tests. Purpose of the 
plant is to overcome the winter-time 
condition in which ore from the Lakes 
becomes soaked with moisture and 
freezes in the cars so that it will not run 
out when dumped. 

This condition has been met by crude 
and inefficient methods in the past, 
which have included holding gas jets 
against the cars, building wood fires 
under them, and placing them in sheds 
under steam for hours-all wasteful of 
time and labor, and incidentally not 
contributing to the life of the cars. 

Accordingly, an automatically op­
erated plant for the specific purpose 
of surface thawing ore cars, so as to 
permit the ore to fall free of the car 
when unloaded by a dumper, was 
planned. This plant consists of a build­
ing with a capacity of two 90-ton ore 
cars on a track which runs through it. 
An additional track is provided for an 
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electrically operated pusher locomotive. 
Housed on a second floor are combus­
tion units for producing hot gas for re­
circulation and application against the 
cars. 

The arrangement includes a thaw 
chamber, where the cars stand; two 
double chamber furnaces with rated 
capacity of 10,000,000 Btu per hour 
each; two fuel-oil-fired burners, com­
bustion air fan, fuel supply line, steam 
supply line for fuel atomizing, and mo­
tor-driven air recirculating fan, to­
gether with the necessary ducts, pas­
sages, and controls. 

The thawing operation consists of cir­
culating air and gases from the combus­
tion chamber through a closed air 
circuit, comprising the thaw chamber, 
furnace, fan, and interconnecting ducts, 
the air being alternately heated and 
cooled in its passage. 

In operation, two loaded cars are 
positioned in the thaw chamber and 
the doors are closed; whereupon the 
furnaces and air recirculating fans are 
put into operation. An adjustable cycle 
timer regulates the thawing cycle in 
two periods of approximately ten min­
utes flash heating in excess of 500 de­
grees, Fahrenheit, and a cutback to 
between 200 and 250 degrees for five to 
10 minutes of base heating or soaking. 

SILVER PLATING ALUMINUMS 

Bas Advanlages in Eleclrical 

aad Beal-Transfer Field 

SILVER may now be deposited electro­
lytically onto aluminum or aluminum 
alloys by means of a simple method, 
known as the Preplate Process, a devel­
opment of the Technical Processes Di­
vision of Colonial Alloys Company. 

Silver deposits of considerable thick­
ness can go directly onto the aluminum 
surfaces, or can follow a copper, nickel, 
zinc, or cadmium deposition. 

The aluminum is thoroughly cleaned 
as prescribed, passivated, immersed in 
"preplate solution" for a few seconds, 
and then electroplated in the usual 
manner,

-
using fue regular equipment 

found in all plating shops. 
Because of its high rate of electrical 

conductivity, silver plating onto light 
weight aluIninums opens vast possibili­
ties in the electrical equipment, appli­
ance, transportation, and communica­
tiops fields. Rated high on the scale in 
conductivity and transfer, silver on alu­
Ininums may be considered favorably 
in many heat-transfer applications. 

As a protective and decorative appli­
cation, silver plating on the brasses and 
white metals has been known for a 
long time. Silver plating on light weight 
aluminums should now find $izeable 
usage in this field. 

POST-WAR ENGINEERING 

Can Provide More 

Goods al Less Cos I 

ENGINEERS not only must win the war 
but also must lead the post-war effort, 
according to Everett S. Lee, head of the 
General Electric General Engineering 
Laboratory. 

"In post-war planning," Mr. Lee says, 

"the engineer must take his part, for 
engineers and scientists continue to 
produce even though there may be de­
featism all about. Witness the years 
1929 to 1939, a period when the spirit 
of courage to go forward was too lack­
ing, much to our shame as we look back 
upon it now. And yet in that period 
came streamlined trains, television, 
transoceanic passenger air service, 
synthetic rubber, fluorescent lighting, 
colored home movies, new plywoods 
stronger than steel, many new ' plastics 
and resins, polarized glass, glass build­
ing blocks, fiber glass for insulation and 
textiles, synthetic hosiery replacing 
silk, synthetic vitamins, sulfanilamide 
and sulfapyridine." 

There was no lack in those years in 

engineering and scientific contribu­
tions, Mr. Lee points out, in emphasiz­
ing that there will be no lack in the 
years to come. 

"But," he says, "the planning to go 
from an emergency to an after-emer­
gency period must be such that there 
are no rapid changes, for it is rapid 
change which produces surges. Plan­
ning for a smooth transition, the re­
placement of expenditures for arms for 
war by expenditures for goods for 
peace, thus becomes a necessity." 

Mr. Lee cites the accomplishments 
of engineers in the field of electrical 
measurements as evidence that "this 
transition is not an impossibility." 

"There are similar stories," he con­
tinues, "in the' advances in the auto-

To Win, a Battle or Build a Better Mousetrap 
Here is a range finder prism 
• . .  the glass heart of one of 
the most precise optical in­
struments that the ingenuity 

of man has produced • • .  so accurate that 
the angular error amounts to no more than 
1 inch to 6% miles. Created by Bausch & 
Lomb, every step in its manufacture has 
been controlled by the world's finest op­
tical glass technicians. From the selection 
of the ingredients from which the optical 
glass is made to the final polishing, the 
objective has been to make America's 
gunfire the most accurate and deadly in 
the world. 

This is the same care and these the same 

skills that are also producing the fine 
optical instruments used in the furtherance 
of our war effort. Tomorrow, many of 
those instruments will be available to 
help build better lawnmowers • • •  razor 
blades . . .  automobiles . . .  vacuum cleaners, 
etc. . • . to hasten progress in scientific 
research, medicine, education_ 

BAU S C H  & L O M B  
OPTICAL CO., ROCHESTER, N. Y. 

Est. " 1 8 5 3  

Makers of Optical Glass a11d a Complete Line of Optical Instruments for Military 
Use, Edu cation, R esea rch, Industry and Eyesight Co rrection and Conser�atio ll 
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The Morse Decimalizer 
For accurate placing of d e c i m a l  p o i n t  in 

i n v o l v e d  computa'Uons w i t h  slide rule o r  

o ther devices.  Pocket size, easily m a n i p ­

u l a t e d ,  durable.  I n  leathe'r case, $ 2 .  Extra 

( multiplying a n d  d i v i d i n g )  scale. 5 0  cents 

a d d i t i o n a l .  lVl o n e y - back guarantee, if 
instrument i s  r e t u r n e d  i n  1 0  days.  Ci rcular 

o n  request.  

GEORGE H. l\IORSE 
927 28th Street South Arlington, Va. 

ARMY-NAVY BARGA I N S  
Watering bridle, bit & reins, Black 
Single rein bridle, used, black 
Trace springs, for heavy loads, pair 
New . rope lariats, 25 feet 
Hobbles. black, used, pair 
Picket pins, 18 inch, used 

Prices do not include postage 

$ 1 . 00 
2.45 

:90 
.75 
.50 
.45 

1940 Catalog, 75th anniversary, 308 pages 01 guns, 
swords, bayonets, helmets, badges, buttons, etc . •  
mailed for 5 0  cents i n  stamps 
Francis Bannerman Sons, 501 Broadway, N. Y. 12 

Experimental and Model Work 
Fine Instruments and Fine Machinery 

Inventions Developed 
Special Tools, Dies. Gear cutting, Etc. 

HENRY ZUHR, I nc., 1 87 Lafayette St., N.Y. 1 3, N .Y. 

WILL LIFT 25 LBS 
Lifting Or holding 

magnets, like cut +-� each $4.00 
One Ounce magnet 

in a 1" x I" x Hfl" 
frame will SUP4 
port 4 Ibs. 
each . . . . . .  $2.00 

ALNICO Pocket Pieces 11/16# x 9/16" x l�" 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  pair $ 1 . 00 

Horse Shoe Magnets %" x %" x %" pair $1.25 
Hfz" x %" Watch size GEAR BOX 

150 to 1 Ratio . . . . . . . . . . . . . . 35¢ . . . .  3 lor $1 .00 SKINDERVIKEN Transmitter Button with 16 page Experiments Booklet . . . . . . . . . • . .  $ 1 . 00 
2% x 1% A.C. 110  volt Clock Motor, 

3 revolutions per minute . . . . . . . . . . . . . ; . .  $3.00 
One amp. Mercury Switch. long leads 

35¢ . . . . 4 lor $ 1 .00 

BLAN, 64D Dey Street, N ew York 1, N.  Y. 

. Send for FREE LITERATURE on 

(,l . �TINTS 
, AN D TRADE MARKS 

n /, C. A.SNOWS- CO. H Reg. PatentAJtorneysSmee 1871 
430 Snow Bldg. Washington 1, D. C. 

NOW Repair your own 
E L EC T R I C A L  A P P L I A N C E S 

. with 
CHANITE Self·Welding ELE'CTRICAL 
HEATING ELEMENT flux. Gene.rous 
amount, instructions enclosed. $ 1 .00 
postpaid. 

CHAN ITE SALES COMPANY 
9 1 4  South Moin Fort Worth 4, Texas 

LEARN PORTRAIT PAINTING 
AT HOM E 

• Previous art training or 
talent NOT necessary. This 
new Stuart System teaches 
you, in 1 1  simple, easy-to­
follow lessons, to make 
exact c h arcoal a n d  o i l  

likenesses. Guidance for your every step. 
Send for free book today. 

STUART STUDIOS. Room 261 1 
121  Monument Circle I ndianapolis 9. Ind. 

Please send me free book and outline of lessons. 
Name ____________________________ __ 

�treet-----------------------------
OitV __________________ Btato ___ _ 
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motive industry, the petroleum indus­
try, the extension of electricity to the 
£ann, and the creation of an electrical 
standard of living in the home. And 
the story in each case is typified by 
using the abilities of the engineer for 
providing more goods at less cost for 
more people to use." 

WELDING PROCESS 

Salvages Caslings, 
Prepares Them for Melallizing 

D EVELOPED primarily to solve problems 
of reclaiming defective aluminum cast­
ings, and used with equal success in 
salvaging bronze, grey iron, malleable, 
and steel castings, the new Nervous 
Weld Process is also being used for 
building up surfaces for press fits, 
repair of cracked ' housings and motor 
blocks, as well as for preparation of 
surfaces for metallizing. 

The word "Nervous" is applied to 
this process to dramatize the vibrating 
motion imparted to the welding rod by 
the air operated pistol. This pistol re­
quires approximately 60 pounds of air 
pressure at four to five cubic feet per 
minute and is used in connection with 
a Mogul Nervous Weld machine. 

The welding rod passes through the 
pistol and extends beyond it, feed of 
the rod being accomplished by means 
of the pistol trigger. In the bottom of 
the head of the pistol is a vibrating 
piston which causes the welding rod to 
make and break the arc at the working 
surface, as well as to peen and forge the 
resulting particles of deposited material. 
There is no lumping of the welded 
material since small globules of material 
are deposited in succession and small 
particles are welded and forged to 
small particles. Thus a dense weld may 
be built up with no great degree of heat. 

The same air which actuates the pis­
ton of the welding pistol also passes 
through holes in the nozzle of the pistol, 
surrounding the electrode with an air 
envelope which has a cooling effect at 
the point of weld. 

One of the demonstrated advantages 

By the Nervous Weld Process, metal 
is peened as it is deposited in place 

of the Nervous Weld Process is that it 
doesn't create stresses and distortion in 
the surface being built up. The temper­
ature never rises above 125 degrees, 
Fahrenheit, yet the deposited material 
is so dense at the point of fusion that 
there is no apparent line of demarcation. 

The main value of this rapid method 
of welding is for filling in surface im­
perfections which have no effect on the 
structural strength of the article being 
repaired. This is of particular impor­
tance when surfaces are to be prepared 
for plating or metallizing. 

RELATIVE POROSITY 

Shown by Newly 

Designed Vacuum Device 

R ELATIvE porosities of materials can be 
determined by an apparatus devised by 
Stuart H. Hahn and Robert H. Judson 
of The B. F. Goodrich Company. The 
porosity is tested by the degree of vac­
uum in a chamber which is an impor­
tant part of the apparatus. 

Chief object of the invention is to 
provide a mechanism for determining 
the relative porosities of various mate­
rials by drawing air or gasses through 
' the material and indicating the' rate of 
flow. The apparatus was originally 
developed for testing the porosity of 
various types of sponge rubber, but it 
has many other applications, the com­
pany believes. 

So small and compact that it can be 
easily lifted and transported with one 
hand, the apparatus consists of a vacu­
um chamber placed in contact with the 
material to be tested, a constant-speed, 
power-driven fan for evacuating air 
from the vacuum chamber, an outlet 
port for emitting the air, and a pressure 
gage to measure and indicate the degree 
of partial vacuum in the chamber. An 
ann connected with the manually op­
erated switch which starts and stops the 
fan holds the measuring indicator in 
position when the switch is turned off. 

MOTOR-CAR GAS 

Use and Qualily Depends 

On a Nnmber of Faclors 
EXPERT opinion expects gasoline de­
mand in the immediate post-war period 
to be at least 75 percent of recent pre­
war requirements, largely because of 
the decrease in number of serviceable 
cars which will be available to con­
sumers, according to a survey reported 
by Alberta H. Adams and B. H. Weil of 
Gulf Research and Development Com­
pany in Chemical and Engineering 
News. Most authorities expect demand 
to rise to a new high in the second 
phase of .the post-war period. 

"Consensus among automotive and 
petroleum experts indicates that some 
20,000,000 of the nation's pre-war total 
of nearly 30,000,000 cars will remain in 
operating condition at the war's end, 
maintaining, with the help of some 
military consumption and increased 
commercial and fann use, a volumetric 
market for gasoline of at least 75 per­
cent of the pre-war level," the survey 
states. 

"A rapid recovery to or above normal 
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pre-war use is expected to follow as 
new tires and cars come into produc­
tion. The immediate post-war cars will 
probably be the 1942 models, with 
changes in automobile design expected 
to come slowly. Hundred-octane auto­
motive fuels are not expected to be re­
quired for some years, if ever." 

In planning for the post-war period 
the petroleum industry must be cog­
nizant of the many factors that influ­
ence the volume of probable post-war 
markets for its bulk products, espe­
cially gasoline, it is pointed out. 

"Probably most important is the 
number of cars still unscrapped and op­
erating on at least four usable tires 
at the end of the war. Naturally, the 
duration of the war is certain to have a 
large effect on this number, and esti­
mates are as varied as those on the date 
of the war's termination. A conservative 
guess might place this number at ap­
proximately 20,000,000, or about 70 per­
cent of those operating when the war 
began. 

"The next factor of importance is the 
determination of how soon more cars 
can and will be put in operation after 
the war. Easiest -and quickest to put on 
the road are those needing only recon­
ditioning and new tires. If the rubber is 
available, as it now appears almost cer� 
tain to be, molding capacity should be 
sufficient to put all operable cars back 
on the road in less than a year, assum­
ing that there will be skilled labor 
available to operate the machinery. 

"The problem of getting 'new' cars 
on the road is more serious. It is be­
lieved that the first post-war cars will 
be the same models as the last pre­
war cars, and that less than half a 
normal year's production can come off 
the assembly line in the first post-war 
year! This means that it will take per­
haps two years to furnish replacements 
for cars lost to service during the war 
years and that production of the true 
'post-war' car of a new design cannot 
begin much before that time. 

"Most authorities predict that changes 
in the post-war cars will be gradual 
as they have been in the past. Of par­
ticular interest to the petroleum indus­
try are the widespread beliefs that post­
war cars will be more economical in 
their use of fuels, because of some ap­
plication . of lighter-weight metals, 
greater use of automatic transmissions, 
and the probable use of gasolines of 
somewhat higher octane ratings. 

"It seems possible that 100-octane 
fuels may eventually find use, at l�ast 
as the premium-grade fuel, although 
this may not be very soon after the 
armistice. House-brand gasolines are 
not expected to be higher than 80-
octane in the immediate post-war 
period, and either one or two grades 
of premium fuels will probably be put 
on the market, with octane ratings per­
haps somewhere between 85 and 90. 

"Auxiliary automotive markets will 
also affect the market outlook, inas­
much as military consumption should 
drop and commercial, farm, and civilian 
aviation consumption rise. These trends 
are likely to be sharp during the im­
I}lediate post-war period and more grad­
ual thereafter, except for aviation, 
which may rise sharply for some time. 

Versatility 
for Precision Toolroom UIOrk 

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

Convenient, well placed controls ; easy 
reading graduated dials; and smooth operation 
save time and reduce operator fatigue to a 
minimum. A wide range of spindle speeds per­
mits machining various kinds of metals with 
maximum cutting tool efficiency. Threads and 

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

South Bend Toolroom Lathes and 
Engine Lathes are made in five sizes : 9", 10", 
13", 14;Yz ", and 16"swing respectively. Precision 
Turret Lathes are available in two sizes : Ser­
ies 900 with 9" swing and ;Yz" collet capacity 
and Series 1000 with 10" swing and 1" collet 
capacity. Write today for catalog. 

C O L L E T S  
So��lB�n

f
d
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shipped directly from stock. Aft 
sizes from 1 / 16'" to I "  diameter in 
steps of 1/64" are available. 

Check ypur collet requirements 
today-for toolroom, maintenance. 
and production work - and order 
all you need. Often the time saved 
by having on hand the rifrht size 
collet for a single rush J o b  will 
more than compensate for the cost 
of a full set of these flne collets. �Fi��i!e. size and serial number 

B U Y  WAR B ONDS - SAVE FOR LATHES 

S O U T H  B E N D L AT H E  W O R K S 
South B e n d  2 2 .  I n d i a n a . Lat h e  B u i l ders  For  3 7  Year.  

"In general, prospects for gasoline 
markets are not particularly dark, even 
in the immediate post-war period;  in 
the subsequent period of anticipated 
prosperity, the outlook seems to be good 
indeed. In the former period there 
seems to be little chance for a wide­
spread demand for 100-octane gasoline 
other than for aviation use, although 
lessened demands for the latter purpose 

- probably will make a large volume of 
high-octane stocks available. In the 
latter period, however, it may eventu­
ally find an automo�ive market." 

IATTERY SEPARATORS 
Mati. 01 IlIbb.r . ..... 1I 
Dry Shipmelll 

A MICROPOROUS, wafer-thin rubber is 
now replacing wood in the manufac­
ture of storage batteries. Its use as a 
plate separator makes possible for the 
first time the shipment of these bat­
teries to all battlefronts in a fully 
charged condition but without the acid 
and water heretofore necessary to in-

sure the electrical charge as well as the 
life of the battery. 

This material, developed by scientists 
of the United States Rubber Company, 
has millions of tiny cells per square 
inch. Unlike wood it will not buckle if 
the protecting acid and water mixture 
becomes low or completely expended. 

Buckling of wood separators which 
this material replaces was considered 
by the battery industry to be the pnme 
reason for battery failure. The use of 
rubber completely eliminates this pos­
sibility, for these separators will out-

, last wood at the ratio of five to one, in 
acid strength of 1.25 specific gravity. 

This compound has higher resistance 
to abrasion and chemical reaction than 
wood. The separators are designed to 
outlast the life of the battery. 

After the battery has been completely 
charged, the acid mixture is taken out 
of the battery. The plates and separa­
tors are tlien removed and completely 
dried. After all moisture has been 
eliminated, the unit is replaced in its 
regular position. The battery is again 
sealed and made ready for shipment. 
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SAVE 
UP TO 

ON TECHNICAL BOOKS 

Title 

Quantities Limited 
Order Now 

Original 
Author Price NOW 

Baking Powders 
Mendelsohn $4.00 $ 2 . 5 0  

Hair Dyes &. Hair Dyeing 
Redgrove 5.00 2.50 

Chemical French 
Dolt 4.00 2.00 

Plant Growth Substances 
Nicol 2 .00 1 .25 

White Shoe Dressings and Cleaners 
W. D. John 1 . 7 5  1 .00  

Chromosomes 
White 

Chemical Species 
Timme,rmans 

1 . 5 0  1 .00 

4.00 2 .00 

Engineers Pocketbook 
Camm 4.25 2.75 

Rubber Latex 
Stevens 2.00 1 . 00 

Dictionary of Metals &. Alloys 
Camm 3 .00 1 .75 

Practical Mechanics Handbook 
Camm 4.00 2 .5 0 

Chemical Warfare 
Wachtel 4.00 2 .00 

Book of Garden Improvements 
Brett 2 . 5 0  1 .25  

Manual of Endocrine Therapy 
Cinberg 3 .25  2 .00 

Milling Practice 
Molloy 2.00 1 . 00 

Plastic Molding 
Dearie 4.00 2.00 

Tropical Fruits 
Sukh Dval 2 . 7 5  1. 75 

Gardening Without Soil 
A. H. Phillips 2.00 1 .25 

Engineers Manual 
Camm 4 . 5 0  1 . 5 0 

Rancidity in Edible Fats 
G. H. Lea 4.00 2.5 0 

Casein &. Its Uses 
H. Hadert 3 .00 1 . 5 0 

Utilization of Fats 
H. K. Dean 6.00 3 . 5 0  

Metal Coloring &. Finishing 
H. Krause . 5 .00 3 .00 

Structure of Metals &. Alloys 
W. Hume-Rothery 2.00 1 .2 5  

Reinforced Concrete Construction 
Cantel l  3 .00 1 . 5 0  

Elementary Mathematics for Engineers 
Fleming 2 . 5 0  1 .5 0 

Review of Driers &. Drying 
F. F. Bennett 1 . 7 5  1 .00 

Handbook For Chemical Pat.ents 
E. Thomas 4.00 2.75 

Jigs, Tools &. Fixtures 
Gates 4.00 2.00 

Methods &. Analysis of Coal &. Coke 
1 . 5 0  1 .00 

Aviation Instrument Manual 
5 .00 3 .00 

Wiring Circuits 
Stuart 2 .5 0 1 . 5 0 

Practical Design of Small Motors 
Molloy 2 . 5 0  1 . 5 0  

Modern Oil  Engine Practice 
E. Molloy 5 .00 3 .00 

( To above prices add 1 0  cents domestic postage 
Eor each book. For foreign postage add 35 cents 

for each book. ) 
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Batteries thus treated retain 75 percent 
of the original charge after being placed 
in storage for more than a one-year 
period. 

This method of charging, drying, and 
shipping makes possible the immediate 
use of the battery after distilled wa­
ter and acid have been added. 

SURFACE CONDITIONING 

Speeded by Use 01 Special 

Power-Driven Brush 

P OWER brushing, by the use of a port­
able-tool-driven, steel-bristled cup­
shaped brush, is reported to make pos­
sible the method by which the acres of 
steel surfaces on the seven-mile-Iong 
San Francisco-Oakland Bay Bridge is 
properly conditioned for the. application 
of protective paint, a job that takes all 
the time of 15 to 20 men, working year 
in and year out. 

This power-brushing unit, with which 
each man is equipped, removes fog- and 
spray-deposited salt, also loose scale 
and paint, from the steel surfaces prior 
to repainting. This method is at least 
ten times faster than hand surface 
preparation, according to The Osborn 
Manufacturing Company. 

The brush itself . is approximately 
3% inches in diameter, heavily filled 
with coarse, .020 S.A. wire, the wires 
extending 15/16-inch out of the cup. 
Operated in and driven by a portable 
hand tool, the brush spins at 4200 revo-

Power brushing conditions surface 

lutions per minute. Rotating at this 
speed, with its coarse wires in contact 
with the steel surface, the unit speedily 
brushes away scale and leaves sound, 
clean metal for reception of paint. 

TOBACCO SMOKE 

Used 10 Tesl 

Fillering Mediums 

TREMENDOUS clouds of tobacco smoke 
puffed out by an automatic pipe smoker 
are now being used to test the filtering 
efficiency of special felt used in making 
respirators for industrial workers, ac­
cording to the American Optical Com­
pany. 

The tobacco smoke, employed because 

An aulomatic pipe smoker being used' 
10 check the efficiency of filters 

of its extremely fine, uniform particles,. 
is first expelled into a small room by a 
large metal pipe burning tobacco un­
der forced draft. Then the smoke is 
drawn out of the room and through a 
strainer fitted with a piece of the felt. 

Particles of matter remaining in the 
strained smoke are then measured by 
a complex scientific device which em­
ploys a light beam to illuminate the 
particles in the air. The concentration 
of particles is then compared with that 
of unstrained tobacco smoke to ascer­
tain the filtering efficiency of the felt. 

This type of test was described by 
the optical concern as the speediest and 
most effective for selecting the best 
filter material to safeguard the respira­
tory system of workers exposed to dusts 
and fumes. 

ROUGH SURF ACING 

Desirable Where Posilive 

Lubricalion is Required 

SEVERAL years ago Ford Motor Com­
pany metallurgists introduced a chemi­
cal etching process to make porous the 
surface of various engine parts. This 
was done after tests proved that steel 
surfaces can be made so smooth that 
they actually repel lubricating oil, re­
sulting in rapid wear, excessive heat, 
scoring, and subsequent failure. 

Experience gained before the war has 
thus helped to improve the wearing 
qualities and dependability of Ford­
built tank and aircraft engines, numer-· 
ous parts of which are "rough surfaced'" 
by the same method. 

"Rough surfacing" is desirable where' 
positive lubrication is required between 
parts that are held to close tolerances. 
Various chemicals can be used for the 
purpose. An acid phosphate, for in­
stance, etches the surface of the aircraft 
engine fly weight and deposits an iron 
phosphate. The resulting porous surface 
·retains lubricating oil at all times. Be­
fore the treatment was introduced it 
was not uncommon for aircraft engines 
to develop excessive vibration or failure 
due to the scoring of this balancing de­
vice. 

The depth of the etch is controlled by 
timing and by maintaining a fixed. 
concentration and acidity of the etching 
solution at a given temperature. 

Many other parts in Ford-built air­
craft engines are "rough surfaced." 
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These include pInIOn-gear reduction 
shafts, valve tappets and valve tappet 
roller pins, push-rod ball sockets, gear 
pinion reduction shafts, front driven oil 
pump shafts, and a number of lesser 
parts. 

Steel cylinder sleeves on Ford auto­
mobile engines are "rough surfaced" 
by honing. This means that a light film 
of oil can be retained on the cylinder 
walls at all times. 

All "surface roughening" is carefully 
controlled and measured by a profilom­
eter, a device that measures surface 
smoothness or contour in micro-inches. 

FARM GLUES 

Prove Their Value 

For Exterior Use 

DEVELOPMENTS in waterproof glues for 
wood point to the post-war potentiali­
ties of plywood for use on the farm. 
Heretofore, the use of plywood has 
been restricted because it was not strict­
ly waterproof; but the synthetic resin 
glues such as Lauxite make the use 
of plywood for farm structures both 
practicable and economical. 

There has been no plywood generally 
available for farm use during the past 
months because of war-time require­
ments. However, just previous to the 
outbreak of the war, recognition of the 
practica.lities of buildings for the farm 
with exterior type fir plywood had been 
increasing. Farmhouses, grain bins, 
silos, barns, milk houses, brooders, and 
feeders bunt from plywood haVe 
.proved extremely successful. A particu­
larly bright spot on the post-war farm­
rehabilitation horizon is the promise of 
pre-fabricated production buildings­
hog and chicken houses and brooders­
built and packaged by lumber dealers, 
and for sale to farmers for quick as­
sembling. 

A barn built by the Marine Air Re­
search Corporation incorporates new 
development in the construction field 
by using plywood arches and beams as 
structural parts of the building. The 
arches of the barn were for a 40-foot 
span and tests were made to decide 
whether the roof would carry the load 
which was designed for 35 pounds per 
square foot with a safety factor of 
2lh pounds. Very few metal connectors 
were required-only four bolts were 
used at the ridge. 

Once the needs of the armed forces 
are no longer urgent, exterior type 
plywood with waterproof glue lines, . be­
cause of its inherent strength and easy 
workability, will ably serve the farmer 
in a number of ways similar to those 
just described. 

ALUMINUM PACKAGING 

Oilers Numerous Advanlages 

For Proleeliug Mauy Pro duels 

T HAT nebulous cloud surrounding the 
post-war packaging world has a distinct 
silver lining-more accurately speak­
ing, an,Jaluminum lining, for this metal, 
firmly entrenched in a score of pre-war 
packaging fields, and aided and abetted 
by valuable wartime experience, is on 
the list of preferred materials on the 

drafting boards of tomorrow's package 
designers. 

Inherent virtues of aluminum in this 
field include workability and resistance 
to moisture, heat, light, and chemical 
action. It is non-toxic and therefore 
well adapted for use in the food indus­
try. Also, it is bright and attractive 
in appearance and lends itself well to 
modern packaging design. Of course, 
the lightness of the metal is important 
where shipping costs are a considera­
tion. 

of aluminum, while your chewing gum 
and candy bars stayed fresh longer 
when wrapped in this same material. 
Tamper-proof aluminum seals on liquor 
bottles kept bootleggers at a discreet 
distance and beer rode to town in sturdy 
barrels fashioned of aluminum sheet. 

Uses for aluminum in this interesting 
field range from chemical containers to 
tooth-paste tubes. Before the war, 
cigarettes, photographic film, and yeast 
cakes were only a few of the products 
packaged in aluminum foil. Your morn­
ing milk remained free from dust and 
germs under a gleaming protective hood 

Domestically speaking, these uses for 
aluminum are now but memories, but 
aluminum packages are very much on 
the job on the battle front. Invasion 
troops carry with them, in their ration 
kits, plastic coated aluminum foil en­
velopes containing powdered coffee and 
dehydrated fruit juices. You will see a 
lot of this type of package after the war, 
not only for powdered coffee and fruit, 
but for dehydrated fruits of all kinds. 
Aluminum foil keeps out light and mois­
ture-two valuable traits in many pack­
ages.-Aluminum News-Letter. 

Ingenious N ew 
Technica l  Methods 

Presented in  the hope that they will  
prove interesting and useful to you. 

Now-Air Operated Collet Chuck Relieves 
Second Operation Work on Screw Machines 
Work formerly requiring automatic or hand screw machines 
can now be done at much less cost through the combination 
of this new air chuck and any drill press. The Redmer Air 
Chuck is  a collet air chuck using standard Brown & Sharpe 
type screw machine collets. The collet remains stationary, the 
opening and closing controlled by a sleeve action. 

By using a collet as the chucking means, slight variations 
in the diameter of the work as frequently experienced with 
automatic and hand screw machine products can be per­
mitted without sacrificing accuracy or concentricity. Thus 
accomplishing an important saving in time and cost. 

The air chuck is an ideal tool for holding parts for drilling, 
milling, slotting, burring, chamfering, boring, counterbor· 
ing, tapping, threading, reaming and other work where the 
machine operation should be concentric with the chucking 
surface. It is adaptable to many different jobs merely by 
changing collet and stop. This results in saving of valuable 
production metals and materials. The chuck will take any 
type work whether round. hex, square or rectangular, and 
permits full efficiency of the operator, as it is  operated by a 
foot operated valve thus leaving hands free to load and un­
load-reducing fatigue and cutting unproductive time to a 
minimum. 

Wrigley's Spearmint  Gum, too, is a help on the job. For 
chewing gum helps relieve dry throat, and helps ease fatigue 
brought on by the strain of work. And at the same time you 
are chewing and getting the benefits of swell tasting Wrigley's 
Spearmint, both hands are free and you need not take a "time 
out." The Army and Navy have recognized these benefits and 
are now shipping overseas only, all of the limited production 
of Wrigley's Spearmint. When Wrigley's Spearmint can 
again be produced in sufficient quantity for all, the valuable 
benefits of Wrigley's Spearmint Gum now being proven on 
the battlefield will apply to industry here at home. 

You can gqt complete in/ormation from Redmer Air Devices 
Corp . ,  601 West Washington Blvd. , Chicago 6, Ill. 

An air operated collet holding 

fixture for precision chucking 

or machine tools 

Chuck can be mounted o n  angle 

for angle milling job 

Y.I SI 
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TH E H EN RY SYSTEM 
Of Finger Print 

Classification 

and 

Identification 
is now in use by most 

of the Police Departments in the 
U.nited 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 
Criminal Investigation, New York 
Police Department, will be found 
complete instructions on every phase 
of the work from taking the prints 
to final identification. Numerous 
photographs and reproductions of 
prints make all details clear. 
Used by many governmental and 
industrial personnel departments 
and by the F.B.I. 

$4.25 postpaid 
New 1 942 Printing 

Order From SCIENTIFIC AMERICAN 

24 West 40th Street, New York 1 8, N. Y. 

Take first step to protect your 
rights to your Invention-without 

cost. Mail coupon today for Free 
"Record of Invention" form and complete instructions 
for making legal disclosure of invention and 
establishing date. We also send 48 page free Book. 
"Patent Guide for the Inventor" telling Importance 
of prompt action; how to sell and market your 
invention; how to make Applicatiotl for Patent ; 
examples of Successful inventions. Also details 
of how a Patent protects you ; our reasonable 
charges for preparing applications including ornc1al 
drawings and technical specifications ;  confidential 
search service to be reasonably certain Invention 
Is patentable ; prompt service; strict secrecy ; plan 
for you to pay in small payments as application 
progresses; other facts you want to know about 
Patent Protection. Mail coupon for Free "Patent 

Guide" and "Record of Invention" form today. 

Please send me your 48-page "Patent Guide" 
and your specially prepared " Record of In ven­
tion" form FREE. This request does not obli­
gate me. 

I 
I 
I 

Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
I I 
I . Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
I 

Olty 
• • .  (piea.e · ;';;it;" ;,;: p·T·int· iilai::ty�te . . . . . . . .. I 
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New Products 
BORESC"OPES 

ORIGINALLY designed for the internal 
surface inspection of gun bores, Polan 
Borescopes are now available for use 
by private indm;try. 

Borescopes have solved the problem 
of making the surface of long bores 
accessible to the human eye in order 
to inspect for minute cracks or other 
surface faults which may cause failure 
in operation. They are recommended 
particularly for close scrutiny of in-

Rlght·angle type of borescope 

ternal surfaces of bored engine shafts, 
tubular bodies, hydraulic and other 
cylinders, and so on and will cover a 
diameter range from 13/16 to 9 inches, 
and a bore length up to 30 feet. 

Polan Industries have developed a 
complete line of these industrial tele­
scopes. The instruments combine the 
qualities of a highly corrected lens 
system and of excellent interior illumi­
nation with the demand for rugged 
design which is necessary for every­
day machine shop use. They do 
not strain the inspector's eyes when 
operated continuously, and require no 
special operator training. 

SHOT PEERING 
, 0 INCREASE the life of · stressed parts 
such as gears, springs, axles, torsion 
bars, crankshafts, connecting rods, mill­
ing cutters, pneumatic drills, and so 
on, by shot peening, a line of machines 
known as Wheelapeening equipment 
has been announced by American 
Foundry Equipment Company. 

In the Wheelapeening machines, a rain 
of metallic shot is directed against the 
part at high velocity. Each shot striking 
the surface makes a tiny dent or pit, so 
that the cumulative effect is to stretch 
the surface layers by cold working, to 
put them in a state of residual com­
pression. Since failure occurs under ten­
sion stress and never under compres­
sion stresses, fatigue cracks do not 
get a chance to start. 

Within the Wheelapeening machine a 
Wheelabrator (airless, centrifugal blast 
unit) hurls a rain of shot at high velo,.. 
city onto the surfaces 'of the parts to be 
peened. These parts are moved within 

the device so that all surfaces are ex­
posed to the peening action. 

The Wheelabrator is a mechanical 
unit that utilizes controlled centrifugal 
force instead of compressed air for 
throwing shot upon the work. It is 
completely airless, therefore it elimi­
nates costly compressed air generating 
equipment. Shot is fed to the center of 
the bladed wheel from an overhead 
storage hopper whereupon it is hurled 
by centrifugal force, under perfect con­
trol, upon the work to be peened. Provi­
sion is made for continuous reuse of 
shot, for removal of broken shot and 
dust, and for addition of new shot to 
the cycling system. 

FUNGUS-RESISTAlfT cn TING 

PHENOLIC parts of communications 
equipment to be used in tropical 
climates can be made fungus resistant 
by use of a coating developed by Mass 
and Waldstein Company. The coating 
is designed for application on phenolic 
insulators, terminal blocks, junction 
blocks, and the fixed windings of mo­
tors, . generators, and dynamotors. 

Marketed as Durad Fungus Resistant 
Coating #524, this fungus-resistant 
coating is a varnish and is applied by 
spray, dip, or brush. It has been suc­
cessfully tested for dielectric strength, 
hardness, flexibility, and resistance to 
salt spray and thermal shock. 

"Tropicalization" of communications 
equipment with fungus-resistant coat­
ings is necessary because the high tem­
peratures and humidity of tropical 
climates favor the growth of fungi. 
The growths cover the equipment and 
absorb moisture, causing short circuits 
and drifts. 

CIRCLE CUnER 

CONSTRUCTED of heat-treated alloy 
steel, the new Rieger circle cutter has 
a cross-arm which is adjustable for 
holes of two to eight inches diameter. A 
%- by %-inch tool bit of any desired 
contour is fastened with a setscrew in 
the holder at the end of the cross-arm. 
The tool is designed to be used in a 

For use in lathe or drill press 
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lathe, drill press, or electric drill, being 
centered in the work with a %-inch 
stub pilot drill. 

The tool is said to have ample strength 
for machining holes in 1f2-inch plate 
steel. By the USe of a suitably ground 
bit, the periphery of the hole can be 
straight, chamfered, rounded, or 
stepped. Obviously, the tool can be used 
for machining holes in metal, fiber, 
wood, and other flat materials. 

BENCR CENTER 

ACCURACY can be maintained to within 
limits of .0001 inch in checking for 
runout on a .new improved bench cen­
ter brought out by the Sundstrand Ma­
chine Tool Company. 

Precision checking of work between 
centers is simplified and speeded by 
"one.,.handed control" over all movable 

Precision checkinq is simplified 

elements, which leaves the operator's 
other hand free to control the part 
being checked. Unclamping, position­
ing, and locking in place of both the 
heads are easily achieved with a single 
hand operating the top lever. 

The center in the L.H. head is fixed 
but the center in the R.H. head is 
spring loaded and can be retracted by 
the end bar for quick loading and un­
loading. Front clamp on R.H. head 
locks the center in position during 
checking operation. The indicator sup­
port is manipulated with one hand 
when moving it away from the work 
for loading and unloading and against 
the work when checking for runout. 

WAX 

FLOOR wax that can be sprayed on 
large floor areas, leaving a high-gloss, 
non-slip finish without buffing, is an­
nounced by Turco Products, Inc. The 
new product, Grip Wax, is designed 
to speed the application of wax in hos­
pitals, schools, restaurants, factories, 
civic buildings, and so on, where heavy 
traffic requires frequent waxing appli­
cations. 

The anti�skid safety qualities of the 
material insure secure footing on all 
types of floors, even reducing the well­
known slip hazards of concrete floors, 
according to the manufacturer. 

Grip-Wax is a free-flowing liquid 
which is easily applied with a light 
wlpmg motion or by atomizing spray 
rather than by arduous rubbing. It 
sets in a few minutes to a non-tacky, 
lustrous finish comparable to that 
u�ually obtained by vigorous buffing 
of expensive imported waxes. There 

is no solvent action on asphaltic tile, 
rubber, or linoleum. Grip-Wax seals 
floor pores and j oints against water 
penetration, and tests show its flex­
ibility resists constant traffic blows. 

STORAGE FLASHLIGHT CELL 

A RECHARGEABLE wet flashlight cell for 
industrial use, built on the principle 
of the automobile wet storage battery 
and especially valuable for operations 
where long continued and steady usage 
of flashlight is necessary, is announced 
by The B. F. Goodrich Company. The 
company claims that the wet storage 
cells are more economical than dry 
cells when flashlight service is required 
in volume, or where batteries require 
replacements more than once every two 
weeks. A freshly charged wet cell will 
provide for about three hours of 
constant light. Batteries can be used in 
the standard three or five cell dry bat­
tery case with the use of spacer plugs. 

The new wet cell requires a special 
type Mazda Lamp, which comes in 1 .9 
volt, .6 ampere rating, with screw base 
and flange base design. This is a 600 
mil lamp as contrasted with the 300 mil 
lamp used with dry batteries. Actual 
wattage consumed with the wet cell is 
50 percent more than with the dry type 
and since light is directly proportional 
to watt consumption the wet cells 
produce a distinctly brighter light than 
the older type. The light is constant, 
since the voltage drop between a full 
charged and discharged wet cell is only 
.35 volts, while the dry cell drops ap­
proximately a full volt. This assures 
constant top quality light at all times. 

TUBE BENDEB 

CAPABLE of producing 900 · to 1000 
bends an hour, a new manually oper­
ated tube bender has been designed by 
The Douglas Aircraft Company. An 
improved form is now being manufac­
tured by Leonard Precision Products 
Company. 

The Leonard-Douglas Bendmaster, 
as it is named, will handle non-ferrous 
tubing from o/s to 1% inch outside di­
ameter tubing, producing from one to 
ten different bends in a single nine 
foot length. These bends can be pro­
duced to any specified degree of angle 

Workinq end of the Bendmaster 
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Shado wgraph . . .  

The Shadowgraph is a pre· 
determined weighing unit, elec· 
trically operated. This precision 
instrument has completely revolu· 
tionized the task of fine weighing 
in fraction ounces, grams and 
grains. Delicate weighing has in 
the past been a slow operation 
under glass protection for ac· 
curacy. EXACT WEIGHT Shad· 
owgraphs have changed a11 this. 
Fine weights can now be attained 
with absolute accuracy and speed 
of operation many times the old 
method. If you have a fine weigh. 
ing operation you should have the 
d'etails on this new and revolu· 
tionary scale which is geared to 
present day high speed industriaI 
America. 

THE EXACT WEIGHT SCALE COMPANY 
65 W. Fifth Ave. Columbus 8, Ohio 
Depl. Ad.,  1 1 04 Bay 51., Toronlo, Canada 

For Scientilic and Technical Books 

Try our BOOK DEPARTMENT 

SCIENTIFIC AMERICAN 

The aIrcraft industry needs trained draits. 
men and engineers NOW. Ryan's new Home 

Study Method offering you "direct-from-the­
industry" training in.Aeronautical Engineering 

will prepare you during your spare time for a top.. 
paying job and a future. Course is easy to un­
derstand. No experience necessary. Pay as you 
learn. Write today for FREE 24-page book. • . .  
"New Horizons of Opportunity," Give age. 

RYAN AERONAUTICAl lNSJITUTE 
5711 Lindbergh Fielcl,San Diego 1 ,Calit. 
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All Serious-Minded Production Men 
SHOULD HAVE THIS FREE BOOKLET ! 

FORGING AHEAD IN BUSINESS 
contaias 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
:IIUy thousands of men"! 

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

It demonstrates the method which 
the Alexander Hamilton Institute uses 
to give you immediate help in your pres­
ent position, while preparing you for 
post-war opportunities. Subjects direct­
ly related to the work you are doing 
now, PLUS other subjects of fundamen­
tal value to the business executive, are 
discussed in the book and placed in 
significant relation to one another. Thus, 
a helpful, over-aU 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 subscribers, 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 assisted in the preparation of the 
Course, which is described in "FORG­
ING AHEAD IN BUSINESS" are: 
Alfred P. Sloan, Jr., Chairman of the 
Board, General Motors Corp.; Thomas J. Watson, President, International 
Business Machines Corp., and Frederick 
W. Pickard, Vice President and Direc­
tor, E. I. du Pont de Nemours & Co. 

Send for 
"FORGING AHEAD IN BUSINESS" TODAY! 
Frankly, this booklet has no appeal for 
the immature mind. It does not interest 
the man who, for one reason or an­
other, is wholly satisfied to plug along 
in a mediocre job. But, for the alert, 
future-minded individual-the man with 
ambition and "drive"� "Forging Ahead 
in Business" has a message of distinct 
importance. If you feel that it is in­
tended for you, don't hesitate to send 
for a copy today. Simply fill in and 
mail the coupon below. 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - -

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

Alexander Hamilton Institute 
Dept. 5 5 . 7 1  West 2 3rd Stteet. New ¥ork 10.  New ¥ork 
In Canada. 54 Wellington Stteet. West. Toronto 1. Ont. 
Please mail me ... 

without cost. a copy of the 64-page 
book-"FORGIl''I G  AHEAD IN BUSINESS." 

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

Firm Name . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  . 

Business Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Position . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  

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

up to 180 degrees and at any radial 
angle. Special models for tubing up 
to 20 feet are available. 

Set-up time of the new machine 
averages 7 to 15 minutes. The machine 
cam arrangement and automatic stops 
are adjusted according to specifications 
on the job ticket and the machine is 
ready for production. 

A considerable number of these 
machines are now in operation in the 
major aircraft plants on the West 
Coast. According to West Coast pro­
duction men, the most important fea­
ture of the Bendmaster is its consistent 
duplicated accuracy of the bends even 
over extended production runs. Al­
though originally designed for aircraft 
production, this machine can be util­
ized in speeding the production of 
many other industries. 

STORAGE BATTERIES 

EMPLOYING the "vacuum-pack" prin­
cipre which has been extensively used 
for preserving and safeguarding foods, 
an unusual type of storage battery, de­
veloped by the Willard Storage Battery 
Company, is now being mass-produced 
for use by our armed forces. Details 
of these new batteries and their unique 
packing have just been revealed. 

Four batteries-three 36-volt types 
and one six-volt-are packed in a lead­
plated metal container from which the 
air is eXhausted. The batteries retain 
their charge indefinitely and are ready 
for immediate use regardless of the 
elapsed time since their manufacture 
or the distance they have been trans­
ported. 

When the batteries are about to be 
placed in service, the can is punctured 
by a special ' filling device and the 
vacuum inside the can permits the elec­
trolyte to move quickly into the vent 
holes in each battery. Thus, in a matter 
of seconds, each battery is filled with 
electrolyte and is ready to go to work. 

IMPACT SCREW DRIVERS 

A NEW line of impact screw drivers and 
nut setters with positive torque control 
is announced by The Aro Equipment 
Corporation. A torque regulator, lo­
cated in the handle, allows the opera-

Air-operated screw driver 
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tor to easily regulate the torque neces­
sary to tighten the screw or nut. There 
is ample adjustment to meet most screw 
driving and nut setting conditions. 

Like the impact wrench described 
in these columns in October, this pneu­
matically powered tool operates with 
a roller clutch impact mechanism hav­
ing only four major parts-anvil, ham­
mer, and two cylindrical steel rollers. 
When in operation, the centrifugal 
force throws the two steel rollers out 
against the hammer; this transfers the 
full torque through to the work in the 
form of a sudden impact. When the 
selected torque is obtained, the rollers 
rebound from the anvil face and do not 
a llow the hammer to engage for impact. 

TRREE-WAY FOOT VALVE 

A COMPRESSED-AIR foot valve to be used 
with air tools, air cylinders, air chucks, 
flash welders, forging machines, die 
casting machines, riveting machines, air 
vises, and all other air-operated equip­
ment is announced by Keller Tool Com­
pany. 

On tools where it is desirable for 
operators to have both hands free, it 
greatly facilitates rapid handling of 

Fool valve for compressed air lines 

work. Safety of the operator is ac­
complished by the kick guard which 
prevents accidental operation. 

This foot valve is furnished in lock­
ing and non-locking types. The pedal 
lock on the locking type holds the pedal 
in the open position. A touch of the op­
erator's toe releases the lock. 

A simple adjustment of the lever­
locking device prevents engagement of 
the operating pedal and changes the 
locking type to the non-locking type. 

The valve mechanism is simple. Nor­
mally the valve is closed with the outlet 
side open to the exhaust. When the 
foot pedal is depressed, the exhaust 
closes and line pressure is admitted to 
the device to be operated. Upon release 
of the pedal, the air supply stops and 
the outlet to the exhaust is again opened. 

ACCURATE VISE 

A WORK-holding vise, the "Center Drill 
and Mill Vise," as manufactured by the 
Universal Engineering Company, em­
bodies features which include accurate 
cross-center drilling of round stock. ' 
No moving parts are involved in this 
operation which guarantees permanent 
accuracy. The bushings through which 
the drill passes are interchangeable, 
giving a wide range in hole sizes. 
TIfe vise will hold hexagon stock as 
well as round. Clamping action of the 

Round stock is positioned accurately 

vise is the opposed jaw principle, there­
by leaving one surface of the work clear­
ly exposed for slot milling and so on. All 
exterior surfaces of the vise are pre­
cision ground square and parallel, al­
lowing it to be used in conjunction 
with any type of machine tool as a work 
holder to insure accuracy. 

L OW-TEMPERATURE GLUE 

A NEW synthetic resin glue for wood, 
which sets at ordinary room tempera­
ture, is known as Cascophen RS-216, 
and is used with a separate dry-pow­
der catalyst. 

Cascophen RS-216 can be stored in­
definitely at room temperature. It has 
a marked "affinity fot wood" and 
bonds at low pressures and on uneven 
surfaces, It cures in eight to ten 
hours at 70 degrees, Fahrenheit, or 
less at higher temperatures. The bond 
meets the most rigorous joint tests re­
quired by any current United States 
Government Specifications and with­
stands heat and moisture tests which 
destroy practically all other glue 
joints set without high heat. 

This new glue is recommended for 
work where complete durability is re­
quired and where joints cannot be 
heated, such as the gluing of thick 
laminations for airplane propellers, 
heavy-duty built-up arches and 
beams, aircraft spars, and so on. 

HYDRAULIC ACCUMULATOR 

M ANY new applications of hydraulics 
in the machine tool, automotive, rail­
road, and marine fields have been 
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If you are an executive concerned 
with purchase of industrial. munici-
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work is accurate to .00 1 "  . These _ precision machines are 
adaptable to an endless variety of work, and ideally suited for 
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Scientific American's 
two telescope books 

AMATEUR T EL ESCOP E  

MAK I NG and 
AMATEUR T ELESCOP E  

MAK I N G-ADVANCED 

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

For their Officials 
For their Technical staffs 
For their Workmen 

Why? 
Because the basics of precision pro­
duction in optics are essentially the 
same for amateur and professional 
alike. Today the two books are in 
nearly every optical industry's offices 
in the nation. They "rate." 
Amateur Telescope Making $4.00 
postpaid, domestic ; foreign $4.35 
Amateur Telescope Making-Ad­
vanced $5.00 domestic ; foreign $5.35 
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24  West 40th St., New yok 1 8, N. Y .  
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opened with the release of a low-cost 
hydraulic accumulator, formerly avail­
able for aircraft exclusively. Because 
of the tremendous size and high cost 
of previously available industrial type 
accumulators, the advantages of hy­
draulic actuation were denied to many 
types of presses, riveters, hoists, ele­
vators, marine steering gear, brakes, 

• 
� 

u 
.. 

J 

Cross·sectional 
view of the 

new hydraulic 
accumulator 

with a one·piece 
synthetic 

rubber bladder 

and, especially, portable equipment. The 
new accumulator, manufactured by 
Greer Products Corporation, consists 
simply of a one-piece seamless steel 
shell, without welds or joints, con­
taining a completely enclosed one­
piece synthetic rubber bladder having 
an

· 
integrally molded air valve. It is 

made in capacities from 0.333 to 25 
gallons. 

METAL WASHEB 

DEVELOPED by the Metal Washing Ma­
chine Division of American Foundry 
Equipment Company, a new and im­
proved design in metal washing equip­
ment, the Monorail-Spray Washer, is 
designed to handle metal parts which 
must be rotated while they are pass­
ing through the cleaning chamber for 
highest cleaning efficiency. Typical 
work of this type includes intricate 
circular parts or those with many 
ports, crevices, or openings. 

A monorail conveyor is provided to 
carry the work through the path of 
well-positioned power sprays. Parts 
are suspended from hQoks and can be 
rotated while passing through the 
cleaning stages. 

Although the standard Monorail­
Spray Washer is designed primarily 

Metal parts are rotated while washing 

for washing and rinsing operations, it 
is so constructed that additional units 
such as drying and rust-proofing sections 
may easily be added to the machine 
to suit variations in production setups. 

The unit can be equipped for heat­
ing with steam, gas coils, or electric 
immersion heaters. Thermostatic con­
trols are furnished. To carry away 
steam and vapors, a ventilation duct­
work is provided on the top of unit. 

TOOL POST TUBBET 

A N IMPROVEMENT in tool post turret 
design is announced by the Crozier 
Machine Tool Company. The Crozier 
Tool Post Turret, the first to be made 
for bench lathes, is now specially 
adapted for cutting-off operations. One 
side of the block is channeled to re­
ceive a standard beveled section cut­
off blade, which is supported at the 
top by a hardened channeled bar that 
provides maximum bearing surface 
for the locking bolts, thus quickly and 
positively centering and holding the 
blade in correct vertical position. There 
is no overhang 'of the holder and only 

Rigid. simplified tool post lurret 

sufficient tool extends to the required 
depth of cut . 

It is stated that this arrangement 
assures rigidity, materially reduces set­
up time, and increases production by 
chatterless operation. 

CELLULOSE HEATER 

A NEW electrically-heated tank has 
been designed by the Aeroil Burner 
Company, Inc., for heating, melting, 
and dipping ethyl-cellulose com­
pounds. 

This unit features completely uni­
form, direct heating through the 
medium of an agitated hot oil bath 
that completely surrounds the ma­
terial, and also places heat in the 
ethyl-cellulose by a new method. As 
a result, the manufacturer claims that 
completely uniform, indirect heat is 
distributed underneath, above, around, 
and within the ethyl-cellulose itself, 
without any possibility of localized 
over-heating, "hot spots," or degrada­
tion of the melt. 

Both tank and removable cover are 
completely insulated. Tests have 
shown an overnight heat loss in the 
compound of only 10 degrees, Fahren­
heit, per hour-with all heat shut off. 
Two thermostats automatically hold 
the oil bath at any desired tempera­
ture required by the particular ethyl­
cellulose formulation being used. 
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C u r r e n l  B u l l e l i n 
B r i e l s  

Conducted by 
K .  M .  C A N A V A N  

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

GENERAL SILENTBLOC is a 34-page thor-
oughly illustrated bulletin dealing 

specifically with flexible rubber bear­
ings, mountings, and couplings. These 
units are designed for use with ma­
chinery and other equipment in motion 
to absorb vibration, allow torque action, 
and correct for misalinement. The Gen­
eral Tire and Rubber Company; Me­
chanical Goods Division, Wabash, In­
diana.-Gratis. 

IT WAS A TUBE THEY WANTED is an il-
lustrated booklet telling a critical 

war story about the importance of elec­
tronic tubes in intricate and interesting 
plant operations. Plans for post-war de­
velopments are discussed. Amperex 
Electronic Products, 79 Washington 
Street, Brooklyn 1, New York.-Gratis. 

ALOFT IS No PLACE FOR A. W. O. L. 
BEARINGS is a four-page bulletin de"'­

scribing the application of a system for 
sending lubricants under pressure from 
a central pumping system to high-up 
and hard-to-get-at bearings on presses, 
cranes, and other "off the floor" types of 
equipment. The Farval Corporation, 
3428 East 80th Street, Cleveland 4, Ohio. 
-Gratis. 

SOUTH BEND PRECISION LATHES is a new 
eight-page condensed catalog cover­

ing engine lathes, toolroom lathes, and 
precision turret lathes for practically all 
types of production, toolroom, and main­
tenance work. All information concern­
ing capacities, speeds, feeds, and dimen­
sions is tabulated for each size and 
model of lathe. South Bend Lathe 
Works, South Bend 22, Indiana.-Gratis. 

How ONE COMPANY ORGANIZED TO HAN-
DLE WAR CONTBACT TERMINATIONS is 

a 12-page circular which presents a 
step-by-step view of the subject and . 
gives a suggested breakdown of ter­
mination duties by departments. It il­
lustrates 14 practice-proved forms 
which one company designed to expe­
dite its work. The text may serve to 
alleviate many industrial headaches. 
Lyon Metal Products, Inc., Aurora, Il­
linois.-Gratis. 

CORRECTING WATCH TIME BY WATCH VI-
BRATIONS explains a simple way to 

alter the speed of a watch temporarily 
to correct its time without opening the 
case. E. M. Tingley, 221 North Cuyler, 
Oak Park, Illinois.-Gratis. 

PLASKON is a IS-page illustrated booklet 
presenting the uses of plastic mate­

ria)s for modern industrial production. 
Each type of Plaskon resin is thorough­
ly described, to encourage the correct 

application of plastics to specific re­
quirements. A special section deals with 
Plaskon resin glue for commercial 
bonding of wood, paper, fabrics, ' cork, 
and compositions. Libby-Owens-Ford 
Glass Company, Plaskon Division, 2138 
Sylvan Avenue, Toledo 6, Ohio.-Gratis. 

THE How AND WHY OF FLEXIBLE SHAFT-
ING is a 32-page fully illustrated 

catalog which deals with the possibili­
ties of flexible shafting in a number of 
industrial fields, gives definitions of 
flexible shafts, outlines some of the jobs 
that flexible shafts can do, and presents 
data on their performance under vary­
ing conditions. Stow Manufacturing 
Company, Binghamton, New York.­
Gratis to requests made on business 
letterheads. 

. 

:S:ow TO MEASUBE IN MICRO INCHES is a 
20-page thoroughly illustrated book­

let which deals with the fundamentals 
of precision measurements and shows 
how these principles can be applied to 
production in the daily control of prod­
uct quality. Continental Machines, Inc., 
1301 Washington Avenue South, Minne­
apolis 4, Minnesota.-Gratis. 

41 MORE WAYS REMOVABLE STICKERS 
SPEED PRODUCTION is an eight-page 

booklet presenting examples of the 
uses of Kum-Kleen stickers in identify­
ing and marking parts in production. 
Avery Adhesiv es, 451 East Third Street, 
Los Angeles 13, California.-Gratis. 

TOOLS TO BUILD THE WORLD OF To-
MORROW is a 20-page brochure built 

around a portable electric drill in the 
design of which some revolutionary 
applications of plastics have been put to 
use. This one application foreshadows 
others. Independent Pneumatic Too l  
Company, 600 West Jackson Boulevard, 
Chicago 6, Illinois,-Gratis to industrial 
executives 'who make their requests on 
business letterheads. 

WOOD AIBCRAFT INSPECTION AND FABRI-
CATION-ANC-19 is a recently re­

vised bulletin designed to speed the 
production of training planes and 
gliders. Its contents, however, will be of 
interest and value to anyone concerned 
with handling of wood. Government 
Printing Office, Washington, D. C.­
$1 .00. 

How TO MAKE PATTERNS AND MODELS 
WITH GYPSUM CEMENT is a manual 

prepared to give designers, manufac­
turers, foremen, and workers in the 
metals and plastics fields a clear under­
standing of the latest developments in 
gypsum cements and how they can help 
to solve problems of production design 
and reproduction. United States Gyp­
sum Company, 300 West Adams Street, 
Chicago, Illinois.-Gratis. 

FLEET-WELDING is . a 48-page semi-
technical treatise on a new method 

for increasing the speed of welding 
mild steel. A number of photographs 
and drawings illustrate the technique 
and 17 tables present procedure data. 
Request bulletin Number 440. The Lin­
coln Electric Company, Cleveland 1 ,  
Ohio.-Gratis. 
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WHENCE came the knowledge that 
built the Pyramids? Where did 

the first builders in the Nile Valley acquire 
their astounding wisdom that started man 
on his upward climb? Did their knowledge 
come from a race now submerged beneath 
the sea? From what concealed source came 

· the wisdom that produced such characters 
as Amenhotep IV, Leonardo da Vinci. Isaac 
Newton, and a host of others? 

Today it is known that they discovered 
and used certain Secret Methods for the 
development of their inner power of mind. 
They truly learned to master life. This 
secret art of living has been preserved and 
handed down throughout the ages and to­
day is extended to those who dare use its 
profound principles to meet and solve the 
problems of life in these com!>lex time •. 

This Sealed Book - FREE 
The Rosicrucians (not a religious organi­

zation) have prepared an unusual book, 
which will be sent free to sincere inquirers, 
in which the method of receiving these 
principles and natural laws is explained. 

Write today for your copy of this 
sealed book. Possibly it will be the 
first step whereby you can accom­
plish many of your secret ambitions 

and the building of personal 
achievements. Address your in­
quiry to: Scribe H.M.W. 

The ROSICRUCIANS 
( A M O R e )  

San Jose, California 

TWO REASONS - 1. Manufacturers 
are getting ready NOW for post war 
sales and production !  2. Right now 
manufacturers ar� seeking products their 
expanded facilities can handle; factories 
must have products to take up the slack 
after war orders stop. Your chance 
comes with patent protection now - de­
lay may endanger your chance. Get 
our NEW FREE Inventor's Book to­
day and valuable ulnvention RecorcP' 
form. This request does not obligate 
you. Act now, Write today .. 

• • • 
Send me your NEW FREE Book, "How To 
Protect, Finance and Sell Your Invention" 
and specially prepared "Invention Record" 
form at once. I understand that this 
�equest does not obligate me. 
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564·566 West Monroe St., Chicaga 6, I l I i nais 

Electric Heating App l iance Elements �. Repaired. N ichrocite Paste i s  U sed. 
• To get at otherwise inaccessible 

--;� • places, In toasters. irons, over .. 
- - head elements in ovens, furnaces 

etc. Simply overlap ends apply 
Nichrocite Paste and turn on cur .. 
rent. Used by large utility com­
panys. Generous trial order $1.00, 

4 oz., $2.50, 1 pound $8.00. 
ADVANCE MFG. & D I ST. CO. 

Dept. SA-Box 861 ,  Minneapolis, Minn. 

When you write to 
advertisers 
• The Editor will appreciate 

it if you will mention that 
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Special Christmas OfF�r (2 books for the price of one )  
Learn Celestial Navigation 
at home or, if you are in 
Aviation, "brush up" on 
half-forgotten skills. Used 
at Hayden Planetarium. 
I N T R O D U C T I O N  T O  
CELESTIAL NAVIGATION 
STEREOPIX FOR CELES­
TIAL NAVIGATION 
(printed in color with 
three-dimensional illustra-
tions ,with viewing glasses) 

Descriptive folder on request. $1.00 postpaid 
ADDISON-WESLEY PRESS INC.  

Kendal l  S q .  B ldg  . •  Cambr idge 4 2 .  M ass. 

How 
works 

t h e  e l e ctron 
for y o u  

Here is the kind of hook you have been waiting 

for - an ABC book which will show any elec· 

trical worker or salesman of electri cal supplies 

what electroniCs is all 
about. This book gives 
you simply - withot1t 
formulas or much mathe� 
matics - j u st what you 
v·,'ant to know about e1ec� 
tronic principles and 
their application in the 
manufacture and opera� 
tion of industrial de· 

Just Published 
A P R I M E R  

o f  
E L E C T R O N I C S 

vices . 
• The text i. concise By DON P. CAVERLY 
and written in language 
that anyone can under. 
stand yet is technically 
authoritative 'and com .. 
plete. 
• More than 120 '.""dally prepared iIIus­
nations are an important 
factor in the clarity of 
the treatment. 
• The materi�lhas grown 
out of the wio£ly-known 
series of articles in 
Wholesaler!s,� Salesman. 
The book b'ellins with the 
atom, the electron, and 
static and electron dis­
charges and takes the 
reader step by step 

Commercial Engineer � 
Sylvania Electric 

Products, Inc. 

235 pages, 5 Y2 X 8 1/:.1,  
il/ustrated, $2.00 

through explanation of electric 
current, magnetism, and elec­
tromagnetic radiation, to an 
understanding of simple radio 
tubes, fluorescent lamps, cathode 
ray tubes, ignitron, thyratron, and 
other tubes and their basic connec­
tions for practical purposes. 

F R E E  T R I AL-S E N D  NO M O N EY-J U ST M All CO U PON 
McGra.w-Hill Book C o . ,  3 3 0  W. 42nd S t . ,  N. Y. C.  
Send me Caverly's Primer of Electronics for 10 days' 
examination , on approval. In 10 days I will send $2.0Q plus few .cent;:.; postage, or return book postpaid. 
(Postage paid on �ash orders. )  
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Oar Book Corner 
THE BOOK DEPARTMENT of Scientific American is conducted, with the 
co-operation of the Editors, to make available for you a comprehensive 

book . service. Each month the Editors select and review in these columns 
new books in a wide range of scientific and technical fields. In addition, 
they are re(ldy at all times to advise you regarding the best available 
books on any subject. You are invited to use this service freely. Tell our 
Book Department what kind of books you want, and you will be furnished 
with the names of available books, including prices. When inquiring 
about books, please be specific: remember that we can be of the greatest 
help only when you tell us just what you are looking for. Books listed 
in these columns may be ordered from our Book Department. Add 25 
cents per book for mailing outside U. S.  

TO MAKE CERTAIN Ihat books ordered by or for men in the Army, 
located in the United States, or men in the Navy, Marines, or Coast 
Guard, located anywhere, will be delivered, insurance fees should be 
sent with orders, as follows: To $5 in value, 10¢ additional: from $5 to 
$25, 20¢: from $25 10 $50, 30¢. 

ANYTHING A HORSE CAN DO: THE STORY OF 
THE HELICOPTER 

By Colonel H. F. Gregory 

T HE AUTHOR of this splendidly written 
book is one of those young, capable, 

energetic officers who have made the 
A.A.F. what it is, but with a career in 
the mastery of the autogiro and the 
helicopter which is unique. Beginning 
with the history of the autogiro and the 
early pioneers (of whom Cierva was the 
greatest) ,  Colonel Gregory communi­
cates to his readers the thrill of achieve­
ment of the Sikorsky XR-4, the first air­
craft to convince the world of helicopter 
practicability. A vivid portrayal of heli­
copter flying is balanced by a simple 
exposition of principles in the chapter 
entitled "The How And Why." More 
recent direct-lift aircraft are described, 
and the future possibilities and services 
of the helicopter are conservatively es� 
timated in the last two or three chapters. 
(243 pages, 32 £Ull pages of diagrams 
and photographs.) -$3.10 'postpaid.­
A.K. 

WORK METHODS MAInJAL 
By Ralph M. Barnes 

WORK organization and motion econ­
omy in industrial processes are here 

dealt with in a form that can readily 
be assimilated by shop foremen and 
supervisors as well as by those workers 
who have gumption enough to want to 
know how to do their jobs in the easiest 
and most efficient manner. Emphasis is 
upon developing of better methods and 
the correlation of these methods with 
operations performed by human beings. 
(136 pages, 6 by 9 inches, over 100 
illustra tions. )  -$1.85 postpaid.-A.P.P. 

PRINCIPLES OF PHYSICS-I 

By Francis W eslon Sears 

TEXTBoOK prepared by an Associate 
Professor of Physics at M.LT., for 

use in the first course in physics at that 
institution. While this textbook is not 
formidable, it makes few concessions to 
users who want physics made easy. The 
user should be familiar with calculus, 
also with hard labor. Many of its prob­
lems are from examinations at M.LT. 
This present volume, limited to "Me-

chanics, Heat, Sound," is only the first 
of a three-volume set. Part II, now in 
preparation, will cover "Electricity," 
Part III "Optics." (Part I, 537 pages, 6 
by 9 inches, illustrated.) ...:..$6.10 postpaid. 
-A. G. I. 

PHOTOMICROGRAPHY IN TBEORY ARB 
PRACTICE 
By Charles P. Shillaber 

SOLID meat for the engineer, labora­
tory worker, or student who wants 

to master the complete technique of 
photomicrography is here given in 
complete detailed form. The text deals 
with adjustments and various tech­
niques relating to the microscope and 
the illuminating system, the use of sen­
sitive materillls, and the preparation 
of the specimen. (774 pages, 6 by 9 
inches, 291 illustrations, plus a glos­
sary.) -$10.10 postpaid.-A.P.P. 

FOREIGN MAPS 
By Olson and Whitemarsh 

SPECIALIZED book for those who 
must deal with foreign maps-it 

contains all information necessary for 
their study, explanations of signs and 
interpretations. This book is the result 
of teaching cartography in the Army 
Specialized Training Program, Univer­
sity of Chicago. (237 pages, 51/2 by 9% 
inches, 25 figures, 16 maps.) -$4.10 post­
paid.-A. G. I. 

FUNDAMENTALS OF VIBRATION STUDY 

By R. G.  Manley 

ENGINEERS who have never dipped in­
to the important subject of vibra-' 

tion theory will find here an introduc­
tion to the subject which will enable 
them to master more easily the exist­
ing standard texts. The treatment is 
technical and mathematical. (128 pages, 
6 by 9 inches, 52 drawings.) -$2.85 post­
paid.-A.P.P. 

THE ELECTRICAL CRArTS 
By William H. Johnson and Lonis Y. Kewkirk 

M AIN EMPHASIS in this particular 
book is on the use and maintenance 

of standard electrical equipment in the 
home, although some attention is also 
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paid to radio . ar,d simple elements of 
industrial electricity. A number of re­
markably clear illustrations show the 
reader exactly how to make and use 
ciruit testers, to do simple electric 
wiring, to make simple radio receivers, 
to construct a telephone intercom­
municating system, and to build and 
use a number of other electrical instru­
ments and appliances. (146 pages, 8% 
by 111/2 inches, well illustrated with 
drawings and photographs.) - $2.60 
postpaid.- A. P. P. 

SYSTEMATIC INORGANIC CHEMISTRY 

By Don M. Yosl and Horace Russell. Jr. 

EMPHASIZING the research point of 
view, the subject matter of this book 

is devoted to the inorganic chemistry 
of the non-metallic elements of the 
fifth and sixth groups of the periodic 
system. The preface states: "These 
elements and their compounds, besides 
being of great practical and theoretical 
interest in themselves, exhibit, in their 
properties and reactions, characteristics 
that are common to many other sub­
stances both inorganic and organic." 
(423 pages, 6 by 9 inches, illustrated.) ­
$6.10 postpaid.-A. P. P. 

THE SCIENCE OF CLOCKS AND WATCHES 

By A. L. Rawlings 

HOROLOGISTS interested in the science 
underlying fine timekeepers will 

find here a modern book resem­
bling the famous work of Grimthorpe, 
long out of print. This is not a book on 
clock repairing and it is not very ele­
mentary. Something for the man who 
calls himself a "clock maniac," brother 
in spirit to the "amateur telescope man­
iac" and just as maniacal. (236 pages, 6 
by 9 inches, 61 illustrations.)  -$3.60 
postpaid.-A. G. I. 

BLUEPRINT READING 

By Fred Nicholson and Fred Jones 

WITHIN the limits of printed words and 
pictures students are here given the 

next best thing to actual shop ex­
perience. The reader is not only shown 
a number of prints but, immediately 
adjacent, is given illustrations of the 
tools, machines, and measuring instru­
ments that enter into the fabrication 
of the job which first reaches the 
worker in the form of a blueprint. (141 
pages, 7% by 10 inches, 175 illustrations, 
plus over 50 blueprints.) -$2.10 post­
paid.-A.P.P. 

WINGS AFTER WAR 

By S. Paul Johnslon 

T HE sub-title of this book, "The 
Prospects of Post-War Aviation," is 

dealt with calmly and realistically, and 
with knowledge based on a long and 
successful career in aviation. Mr. John­
ston's style is cleflr and appealing. The 
subject matter is well indicated by some 
of the chapter titles. "Aviation and the 
Post-War World-Utopia May Not be 
as Close as Advertised," argues that we 
must not expect too great advances, 
tlJat glider trains may be too expensive, 
that the flying wing has its limitations. 
Another chapter asks the question: "A 

The 
Editors 
Recommend 
Best Sellers in Science 

EXPERIMENTAL ELECTRONICS - By Ralph 
H. Muller, R. L. Garman, and M. E. Droz. 
A solid book of eminently practical information on 
the characteristics and non-communication applica­
tions of electron tubes. The text describes experi­
ments and presents results. For students, radio 
engin eers, c ommunicat.ions experts, and the serious 
gene.ral reader. $4.75 

PRISM AND LENS �IAKING - By F. Twyman. 
A wide variety of notes based upon a long lifetime 
of practical optical shop work. Not a full step·by­
step manual but a valuable working aid t o  the ad­
vanced telesc ope maker and others in optical work. 
While the text deals ostensibly with professional 
quantity production, much of it is basically applic­
able to single-piece work. $4.60 

PLASTICS - By J. H. Dubois. R evised enlarged 
edition of an important work on the whole gen­
eral subject of plastics, plus much new material 
on synthetic rubber, manufacturing proc esses, and 
p lastic molding. $3.85 

FUNDAMENTALS O F  PERSPECTIVE - By 
Theodore DePostels, A .I.A. A method of showing 
the order, or sequence, in which lines of a p erspective 
are drawn . Use of c olors, numbcrs, and arrows 
eliminates much text found in other books on thi� 
su bj cDt. 20 loose sheets in binder. $2.60 

INTRODUCTORY PSYCHOLOGY - By Law­
rence A.  Averill, Ph.D How to study, pay atten ­
tion, think, learn, remember, meet obstacles, and 
develop a healthy mind, character, and personality. 

$2.30 

PLASTICS, PROBLE�IS AND PROCESSES - By 
Mansperger and Pepper. The whole story of plas­
tics, inc luding a resume of manufacturing processes 
and a number of thorough-going chapters devoted t o  
plastic u s e s .  $3.10 

FUNDAMENTALS OF ELECTRICITY - By a 
Staff of Electrical Experts. Although designed to 
supply men about to cnter military service with a 
foundation for further training, this text will serve 
a similar purpose for anyone desirous of acquiring 
sU,eh kuO\dedge .  $2.10 

ELECTRONIC PHYSICS - By Hector, Lein, and 
Sconton. A simplified text for those who d esire t o  
acquire a s o u n d  basis f o r  following the advance of 
applied electronics. 

-
$3.85 

e\ LABRATORY MANUAL O F  PLASTICS AND 
SYNTHETIC RESINS - By G. F. D'Alelio. 
How to prepare many of the well-known resins and 
plastics in the laboratory. Understanding of the 
text requires a knowledge of organic chemistry. 

$2.10 

FUNDAiUENTALS O F  OPTICAL ENGINEERING 
-By Donald H. Jacobs. This n ew work starts 
out at the vcry b eginning, is mainly non-mathe­
matical, and is probably the best suited of all 
existing books as an introduction t o  optical design . 
Author is a physicist at  Bureau of Standards. $5.10 

UACHINERY'S HANDBOOK - 1 2th Edition. 
' · Bible of the mechanical industry, "  1815 pages 
of latest standards, data, and information . required 
daily in the shop and drafting" room. $6.10 

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

STEEL SQUARE POCKET BOOK - By Dwight 
r... Stoddard. Practical methods for u sing the car­
p enter's steel square for layout work of all kinds .  
Time-tried methods used by t "'w o  generations of car­
p enters and found b oth rapid and accurate. $1.00 

\ MANUAL OF MECHANICAL MOVEMENTS -
By W. M. Clark. Presents fundamentals on which all 
machines are built_ 400 illu :,;trations and 160 photo­
graphs of model;, demonstra l ing mechanical principles 
supplement the text. $2.10 

A PRACTICAL COURSE Il'i HOROLOGY - Bv 
Harold C. Kelly. Definite. outright, practical ir:· 
structions on watch making. repair, and adj ustment.  

$2.85 

fOOL l\IAKING - By C. 111. Cole. Instructions for 
making and using all  kind�, from personal tools t o  
arbor presses, lathes, planers, etc.,  in different 
metals. " $3.60 

GENERAL CHEMISTRY - By H. G. Deming. 
For those who have already studied c ollege chem­
istry, this b ook will give an excellent, u p - t o - date 
review. Some war-time industrial slants have been 
included. $3.85 

ENCYCLOPEDIA OF KNOTS AND FANCY ROPE 
\VORK - By Granmont and lIansel. More knots 
are described in this remarkable book than in any 
book on seamanship ever publi1lhed or dreamed of. 
3257 knots are illustrated in half·tone reproduction 
and are described in the text. $5.10 

SLIDE RULE SIMPLIFIED - By C. O. Harris. 
Ho'i\' to use a slide rule without any of the mystifi . 
cation that often surrounds this important tool of the 
engineer. Excellcnt illustrations make everything 
c lear. $3.60 including a slide rule ; for book alone.  

$2.60 

rHE ELECTRON MICROSCOPE - By Burton 
tLnd Kohl. A well-written account of this newest 
tool of science, with all technicalities explained for 
c omplete understanding by average p erson. $3.95 

A COURSE . IN POWDER )1ETALLURGY - By 
Walter J. Baeza. A sound view of the overall sub­
j ec t  of p owder metallurgy which will serve as an 
�'xcellcnt guide and referen c e  hook. $3.60 

{)PTICAL WORKSHOP PRINCIPLES - By Col. 
Charles Deve. 'Var-time tran5lation of a French 
work on precision shop optics, with heavy emphasis 
on actual handiwork. C over gla�s. abrasives. c ements, 
mechanical th�ory of working optical surfaces, reti· 
cules, aluminization, and so on. $6.10 

HANDBOOK OF CHEMISTRY AND PHYSICS -
A classic reference book rec ently revised and brought 
u p - to-date to keep pace with recent research. In· 
cludes material on all branches of chemistry, physics 
and allied sciences. Used in laboratories and by 
engineers throughout the c ountry. Flexible binding . 
2571 pages. $4.10 Foreign $4.50 postpaid 

ATOMIC ARTILLERY - By John Kelloch 
Robertson. Electrons, protons, p ositrons, photons, 
n eutrons, and c osmic rays, all described for the 
layman in p lain language. Also transmutation of the 
elements and the manufacture of artificial radio 
activity. $2.35 

GET TOUGH ! - By Capt. W. E. Fairbairn. 
How-to.win - in .hand. to-hand. fighting directions, by a 
man who rcall�' knows rough-and- tumble method.", 
that are not " c lean" fighting but are designed to 
win. $ 1 . 1 0  

• The above prices are postpaid in the United States. Add, on foreign orders, 
25¢ for postage on each book, except as noted. • 
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ACH R O MATIC TELESCOPE 
O BJ ECTIVES 

INCH ( 7 6 . 2  m m )  diameter,  1 5  i n c h  ( 3 8 1  
m m )  e ff e c t i v e  f o c a l  l e n gth ( f 5 ) .  Front 
a n d  b a c k  surfa c e s  Magnesium F l u o r i d e  
H a r d - C o a t e d .  l\i aj o r i t y  c e m e n t e d  w i t h  
n e w e s t  m e d i uITIIS- t o  w i t h s ta n d  e x t r e m e  
t e m"pera t u r e  c h a n g e s  ( a b o u t-6 0 °  F t o  
1 6 0 0  F ) . O p t i c a l l y  c e n t e r e d  a n d  m o u n t ­
e d  i n  a l u m i n u m  c e l l ,  3 %  i n c h  D . d . ; c l e a r  
a p e rture 2 1 5 / 1 6  i n c h .  A l s o  i d e a l  a s  
R i c h e s t  F i e l d ,  S p o tter,  F i n der,  C o l l i m a ­
tor,  T e l e v i s i o n  1\l a g n i fi e r  o r  for P r o ­
j e c t i o n .  F r o m  c a n c e l 1 e d  c o n tracts,  a l l  
r e t e s t e d .  Positively not elements from 
Petzval projection systems, but origin ­
ally designed f o r  telescope work. 
P r i c e ,  o n l y  $13.50 e a c h ,  p os t p a i d .  R e m i t  
w i t h  o r d e r. 

A C HROMATIC E Y E P I E CE S , w i d e  fi e l d  
K e l l n e r  p o si t i Y e s  o f  1 14 "  f o c a l  length.  
Brass mounted,  m a d e  b y  w o r l d  re­
n ow n e d  o p t i c i a n s  t o  g o v e r n m e n t  s p e c i ­
fi cations. O u toS i d e  d i a m e t e r  1 % ". E x ­
c e p t i o n a l  b u y  a t  $ 3 . 5 0  e a c h ,  p o st p a i d .  
( N o t e : B u s h i n g  t o  fi t  the a b o v e  to 
standard 1 1;4 " t e l e s c o p e  t u b e  can b e  
f u r n i s h e d .  P r i c e  o n  r e q u e s t . ) 

REMIT WITH ORDER 

Harry Ross Scientific a n d  Laboratory 
Apparatus 

70 W. B'way, N,. Y.  7, N.Y. 

Achromat i c  O b j e c t i v e s 'I 
Aperture Focal Length Price 

57mm 142mm $6.00 
18mm 95mm 2.00 
36mm 182mm 2.00 

1" diameter 1" focus for Ramsden eye-pieces $l. 
7mm diameter 7mm focus $1. 2"x2" Pyrex Optical 
flats $5. 
Send for free list describing many other Items. 
MAYFLOR PRODUCTS CORP., Katonah, N. Y. 

New and Used M icroscopes 
BOUGHT - SOLD - REPA I RE D  
There i s  a vital need for used micro­
scopes, scientific, optical apparatus 
and accessories - you will help the 
war eft'ort by sending them in to us­
Ship at our expense for offer. THE 
HIGHE ST CASH PRICES PAID re­
gardless of condition. 

National Scientific Instrument Co. 
1 1 9  Cha mbers St. BA . 7-9234, N.Y.C. 7 

* BUY WAR BONDS * 

P O W E R F U L  T E L ESCO P E  L E N S  K I T  
Consists 3 "  diameter 7 5 "  focus objective -
5 0X and l OOX astronomical eyepieces. Builds 
six-foot refracting telescope. Guaranteed show 
Moon's crate,rs, ring Saturn, moons Jupiter, 
double stars, etc. While they last, $ 1 .95 post· 
paid. With SOX terrestrial eyepiece $2.9 5 .  Also 
experimenters 1 6-piece optical kit-indudes 1 2  
assorted lens combining into numerous optical 
hook-ups $ 1 .00. Stamp brings literature -
telescope construction plans - test chart for 
measuring definition - power - field, any 
telescope or binoculars. 

Pfleegor O ptical Co., SA·6, Sunbury, Pa. 

When you write to 
advertisers 
• The Editor will appreciate 

it if you will mention that 
you S C I E N T I F I C  saw 
it in A M E R I C A N  

The Binary Slide Rule 
equals a 20 inch straight 
slide rule in precision. 
Iras C, cr, A, K, Log, LLl,  
LL2,  LL3, LL4,  Binary. 
Oi yes Trig fUnctions to 

I Add and Subtract Scales 
1 minute from 0 to 90 
degrees. The engine-di­
vided scales are on white 
enameled metal. Perma­
nentlY accurate. Dia. 8 % " .  
Large figures a n d  gradua­
tions eliminate eyestrain. 
Exceptional value and 

utility. Price with instructions $5,00,  cash or 
C , O . D .  Durable case 80c extra. Circulars free. 
Ypur �fi�:� b:���f i��e a�o�ot

s��!�t�IY
F
�::isfied. 

Slide Rule Makers since 1 9 1 5  
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Helicopter in Every Garage? " Other 
chapter headings speak for themselves: 
"By Road, by Rail, or by Air?" "Ex­
panded Airports and Airways System, 
a Nt::cessity? ", and so on. In the present 
uncertain condition of affairs, Mr. 
Johnston gives a reasonable and well 
thought out prognostication of avia­
tion's immediate future. (129 pages.) ­
$2.10 postpaid.-A. K. 

INTRODUCTORY SBOPWORK 

By lI1ack M. Jones and Aaron Axelrod 

TOOLS, operations, processes, and mate­
rials are here dealt with so clearly 

and comprehensively that a reader 
without any previous experience can 
readily understand and apply the fun­
damentals. Correct methods of work 
are stressed throughout the text. Cover­
age includes hand tools, machine tools, 
metal working, woodworking, pipework, 
soldering, wire and wire splicing, and 
ropework. (290 pages, 6¥2 by 9lh inches, 
366 excellent illustrations. ) -$2.60 post­
paid.-AP P. 

PLASTIC MOLDS 

By Gordon B. Thayer 

E MPHASIS is here placed on the 
practical aspects of design, construc­

tion, and use of the various types of 
molds used in the plastics industry. 
This is a second edition of a book which 
first appeared three years ago and has 
now been brought completely up to 
date and greatly enlarged. A new 
section of Practical Points in Mold De­
sign and . Construction has been added. 
(136 pages, 6 by 9 inches, 81 illustra­
tions. ) -$3.60 postpaid.-A. P. P. 

CONTROL OF ELECTRIC 1I10TORS 

By P. B. Barwood 

KNOWLEDGE of motor control is useful 
if not essential to everyone work­

ing with electric motors. From the pages 
of this book such workers can become 
intimately acquainted with the charac­
teristics of various types of motors and 
of the equipment which must be used 
for control purposes. Problems fre­
quently encountered are discussed in 
detail. (479 pages, 6 by 9 inches, 244 
illustrations and number of tabula­
tions.) -$5.10 postpaid.-A. P. P. 

. TRANSPORT AIRC'RAFT OF THE WORLD 

By Lesler 011 

I N REALLY striking photographs and 
short text the author presents here a 

survey of the passenger and cargo air­
craft of the United States, England, 
Canada, the Soviet Union, Germany, 
Italy, and France. Coverage includes 
plans now on the drafting board and 
under test. This is a non-technical re­
ference work for engineers, students, 
and laymen. (112 pages, 9 by l1lh 
inches, 144 illustrations, map on end 
papers.) -$2.60 postpaid.-A. P. P. 

II1AGHETOCBEMISTRY 

By Pierce W.  S elwood 

I N order to keep the size of this book 
within reasonable bounds the author 

has adopted the following definition: 

"Magnetochemistry is the applicatioft of 
magnetic susceptibilities- and of closely 
related quantities to the solution of 
chemical problems." This is a special­
ized text designed to assist the student 
in mastering the principles and practices 
of an important phase of science. (287 
pages, 6 by 9 inches, 80 illustrations and 
a number of tables.) -$5.10 postpaid.­
A. P. P. 

ESSENTIALS OF AmTBMETIC 

By Benry Slicker 

.. EAT little pocketbook, compact, free 
n from schoolboy repetitions, intended 
for adults. Explains all arithmetical 
principles and gives an example for 
every kind of calculation, worked out, 
demonstrated, explained. How many 
oldsters who regard common arithmetic 
as baby stuff can sit down and, without 
a struggle, find the cube root of 12,812,-
904, for example? Such forgettables are 
clearly explained. (256 pages, 4 by 6 
inches, illustrated.) -$1 .60 postpaid.­
A. G. I. 

ULTRA-BIGB-FREQUENCY RADIO 
ENGIREEBIlfG 

By W. L. Emery 

THEORY and practice are here corre­
lated so that the reader or student 

can systematically link fundamental 
principles with practical applications. 
Scope covers an introduction to high 
frequency, voltage-regulated power 
supplies, electronic switching and syn­
chronization, the cathode-ray tube, 
circuit elements, oscillators, radiation, 
and so on. Much of the treatment is 
necessarily mathematical. (295 pages, 6 
by 9 inches, 136 drawings. ) -$3.35 post­
paid.-A. P. P. 

DIESEL LOCOMOTIVES-ELECTRICAL 
EQUIPMENT 

By John Draney 

S TARTING with the elementary prin­
ciples of current electricity, the text 

of this volume carries through the prin­
ciples of generators and measuring 
instruments to a consideration of speci­
fic electrical equipment used in present­
day Diesel locomotives. The treatment 
is practical in every aspect and pre­
pared for use by workers specifically 
concerned with the Diesel-electric field. 
(388 pages, 6 by 9 inches, thoroughly 
illustrated.) -$3.85 postpaid.-A.P.P. 

BERE'S HOW 
TO FLY 

By Gilherl Pausl 

SIMPLIFICATION of an abstruse sub­
ject has been the aim of the author 

of this comprehensive little text. Into 
its pages he has packed a tremendous 
amount of the essential information 
which a novice should have before at­
tempting to master the mechanics of 
piloting an airplane. If you plan to 
fly post-war, this is a good starting 
text. Or if you are just casually inter­
ested in aviation it will give you a 
grasp of interesting fundamentals. (264 
pages, 6 by 8 inches, profusely illus­
trated, review questions.) -$2.60 post­
paid.-A.P.P. 
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T e l e s c o p l i c s 
A Monthly Deparbnent for the Amateur Telescope Maker 

Conducted by A L B E R T  G .  I N G A L L S  
Ed itor of the Scientific American book. "Amateur Telescope Making " 

a'nd l'Amateur Telescope Making-Advanced" 

THIS, now that it can be told, is the 
second half of the story of the re­

cent Roof Prism Program of Scientific 
American's advanced amateur telescope 
makers. 

In the first account, published in the 
May 1943 number, it was told how 
Russell Porter, Alex MacTavish, and 
your scribe, had discovered in 1941 
that the nation's need for roof prisms 
for military instruments was desper­
ate. Roof prisms (Amici type) were 
suddenly needed by scores of thou­
sands but there had been no peace­
time demand and only two or three 
precision opticians had learned how 
to make them. They were about the 
toughest thing to make in optics ; two 
of their faces had to be within two 
seconds (1/1800 degree)  of a perfect 
right angle, or 60 times as close as the 
Porro prisms in binoculars and far 
closer than all but the most uncom­
mon right-angled prisms. 

It was told how this magazine ar­
ranged with Frankford Arsenal to be 
the link between that institution and 
the amateurs, and how it organized 
100 of the more able amateurs and 
throughout a year and a half coordin­
ated their work while they progressed 
from single trial prisms to small and 
then large orders, working at home. 
Into this program Russell Porter threw 
the weight of his prestige, inspiration, 
and all the help he was able to give. 
The third leader, MacTavish, had fore­
seen the nation's need for the difficult 
roof prism and, working alone and 
without written instructions (none 
then existed) , had ferreted out the 
technique. He had patriotically turned 
over to the 100 amateurs, through 
mimeos issued by Scientific American, 
all that he had learned, enabling them 
to start level with him. Who was Mac­
Tavish? 

"MacTavish" was the alias for Fred 
B. Ferson, Biloxi, Mississippi, which 
had to be assigned when the Office of 
Censorship, after going over the manu­
script of the account of May 1943, said: 
Give all the roof prism producers fic­
titious names and, for fear of sabotage, 
omit their locations. "MacTavish's" 
(Ferson's) photograph has been in 
"Amateur Telescope Making - Ad­
vanced," page 337, for years. 

Thus the man who, out of patriotic 
motives, gave hundreds of tired hours 
to others and answered hundreds of 
letters while busy making his own roof 
prisms, was simply one of the nation­
wide fraternity of glass pushers-an 
average three-mirror amateur when 
tie began making prisms. It is ironical 
that wartime necessity forbade reveal-

ing the identity of the amateur who 
gave the most to the Roof Prism Pro­
gram. 

Here is a summary of the roof prism 
production cf the amateurs-the prisms 
actually accepted and purchased by 
Frankford Arsenal and three large 
wartime military instrument makers. 
Most of the names look more profes­
sional than amateur. This is because 
assuming formal company names 
proved easier than to convince a puz­
zled world that amateurs could make 
roof prisms. 

No conclusions should be drawn be­
cause of the la�e variation in produc­
tion of the individual amateurs. Some 
unwittingly began almost too late ; 
others lacked time or strength for the 
exacting work, which experience 
proved to be too strenuous for per­
formance in spare hours. 

F. L. Frazine, jeweler, St. Peters­
burg, Fla., 18 prisms. 

F. A. Jasset, podiatrist, with F. Rich­
ards, Newton, Mass., 24 prisms. 

G. E. Gordon, photographer, Natick, 
Mass., 25 prisms. 

F. R. Varela, engineer, Tenafly, N. J., 
50 prisms. 

A. H. Johns, decorator, Larchmont, 
N. Y., 165 prisms. 

G. Dallas Hanna, zoologist, paleon­
tologist, California Academy of Sci­
ences, San Francisco, with others of 
the Academy museum staff, made 165 
prisms but shifted to emergency repair 
of Navy optical instruments. 

K. E. Dykoski, assistant in as­
tronomy, University of Minnesota, 300 
prisms. 

The Precision Military Optical Co., 
H. H. Selby, Ericanto, Calif., 700 prisms. 
Selby later turned to essential war 
work in his vocation, chemistry. 

The Wellsville Optical Co., Wells­
ville, N. Y., David Broadhead (the 
"Jim Fogarty" of the May 1943 ac­
count) assisted by two part-time em­
ployees and by Mrs. Broadhead in the 
capacity of prism inspector, cleaner, 
and packer, food · provider, and sym­
pathetic listener to beefs and griefs, 
individual and collective, 1850 prisms. 
Broadhead's vocation, doctor and bone­
setter to the motion picture projectors 
of S. W. New York State, afforded 
him considerable spare time. 

The Emerson Optical Co., Inwood, 
N. Y., Ralph Franklin, engine,er, and 
Frank Cameron, assisted by Mrs. 
Cameron and one employee, were the 
only ones who made a large number 
of prisms (1700) in spare time, after 
doing full days' work in their voca­
tions. For this they paid the penalty 
of creeping fatigue. 
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The Optical Associates, of Detroit, 
L. H. Sampson and several other ama­
teurs, made 4500 prisms-which, how­
ever, was only a part of their general 
optical work. They plan to remain 
permanently in optics. 

The Modern Optical Co., Toledo, 
7300 prisms, consisted of Wm. Buchele, 
an amateur who had made a 20" re­
flector described in this department 
October 1939, assisted by his father, 
son, wife, and brothers, whom he 
trained to do some of the processes. He 
remains permanently in optical work. 

Ferson-Linde Optical Co., BjJoxi, 
Miss., 11,160 prisms, was Fred Ferson 
of Biloxi and Paul Linde ("Pavel 
Uvaroff") of Crossville, Tenn., assisted 
by one £Ull-time helper trained to do 
grinding. Ferson remains in optics as 
head of the Ferson Optical Co., Biloxi, 
while Linde, in Crossville, Tenn., is 
doing individual optical j obs on the 
side, as he had been doing before the 
war. Like the rest, these two pitched 
the time-clock into the well and worked 
from 8 A.M. till 9 P.M. till they were 
fagged-and then kept going. 

The total production mentioned above 
is 28,420 Amici roof prisms accepted and 
purchased at prices which ranged some­
what above and below ten dollars each. 

What percentage of the total roof 
prisms produced in the nation the 
28,420 represents cannot yet be stated 
and is not large-probably under a 
tenth part. Where the amateurs made 
up for this, and more than made up, 
was in quality. Their percentage of 
prisms accepted by Government in­
spectors was higher than for all or 
nearly all the professional producers. 
This ' is not, however, a reflection on 
the professional. The amateur was run­
ning a small shop and doing his own 
work, or the finer parts of it, himself. 
He had high incentive-interest in 
optics as a science-and, above all, 
personal pride derived from his tele­
scope making days. The professional 
seldom could employ men having the 
same incentive. In other words, had 
the amateurs greatly expanded they, 
too, would have had to employ wage 
earners for the finer parts of the work, 
and then their level would have had 
to fall to the common level, which 
ran from 80 to 90 percent acceptance 
of prisms submitted; in a few instances 
higher. Not all the amateurs even 
equalled this level but most of them 
considerably exceeded it. Buchele, 
Broadhead, and others ranged around 
98 percent. On their 11,160 prisms 
Ferson-Linde bettered 99% percent 
acceptance by purchasers. 

As Ferson pointed out in these col­
umns in May, 1943, the telescope maker 
is judge and jury of his own work but 
when optics are sold to others a dis­
interested, tough, and hard-boiled, im­
personal inspector steps in. Suppose, 
for illustration, the same rigorous 
standard were applied to the mirrors 
you make. For one single pit a mirror 
would be rej ected, or for one tiny 
scratch visible only under a ten-power 
glass perhaps after you had been shown 
just where to look. How many mirrors 
would get by? That is what the prism 
makers encountered-greatly stepped 
up requirements (not a bad thing, 
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A Popular Illustrated 
Astronomical Monthly 

For amateur astronomers - new star 
charts, Gleanings for telescope makers, 
page for observers, and celestial photos. $2.50  a year, domestic ; $3.00 in Canada. 

Single copy, 25 cents. 

SAMPLE COPY ON REQUEST 
SKY PUBLISHING CORPORATION 

Harvard Observatory, Cambridge 38, Mass. 

SURFACE H A R D E N E D  
ALU M I N IZED 

COATINGS 
Highest reflectivity and maximum service are factors which have made SURFACE HARDENED ALUMINUM COATINGS so highly satisfactory for optical instruments used in the ARMY and NAVY as well a-s for peace time research work by Professionals and Amateurs. �ave your mirrors coated with the best . 
��'c\'es

i2��;;:!h7g0: 6"-$2.50, 8"-$3.50, 10"-$5.00 

LEROY M. E. CLAUSING 
5507-5509 Lincoln Ave., Chicago, I I I .  

REFLECTING TELESCOPE KITS 
O U R  SPECIAL TV 

PARABOLIC PYREX MIRRORS Made to order correctly fi�ured. polished, and parabolized. Precise workmanshIp guaranteed. Prices on request. WE DO POLIS�[�'tiI����OLIZING, AND 
Send for FREE ILLUSTRATED CATALOGUE 

M. CHALFIN 
G.P.O. Box 207, New York, N. Y. 

TELESCOPE 
MAKERS 

Q,:,ality materials of the RIGHT kind. 6" KIt :-Glass, abrasives. pitch. rouge, and instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5.00 
H O B BYGRAF5-I N FO R M AT I O N-I N S P ECTJO N We offer yoU the benefit of our 24 years 
��ic�

XPfi�\�nce at this hobby. Send for free 
John M. P ierce, 11 Harvard St., Springfield, Vt. 

CO M P L ETE H IGH·GRA D E  K ITS 
O U R  SPECI A LTY 

Each kit  has two glass discs 
( correct thickness ) tempered 
pitch, 8 assorted abrasives 
including rouge ( fewer may 
not give perfect optical sur­
face ) , instructions, FREE 
ALUMINIZED DIAGON­
AL, etc. 

MIRRORS, made to order. 
4" Kit $2.95 ( Pyrex, $4.00 ) 6" Kit 4.00 ( Pyrex, 5 .50 )  8" Kit 6.50 ( Pyrex, 8.00 ) 10"  Kit 10.00 ( Pyrex, 15 .00)  

1 2 "  Kit 15 .00 ( Pyrex, 25.00)  
P R I S M S  1 114 " suitable for 6" or 8"  mirrors. 

A L U M I N I Z I N G  
A harder and brighter aluminum casting that is 
uniform and produces a lasting and superior re,­
fleeting surface. Guaranteed not to peel or blister 

6" . . . . . . . . . . . . . . . . . . . . . . .  $2 .50 
8" . . . .  . . . . . . . . . . . . . .  $3.50 

1 0" " " ' " ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' '  $5.00 

Mirrors for Cameras, Range Finders 
and other optical instruments. 

Write for FREE ILLUSTRATED CATALOGUE 

T H E  PRECISION OPTICAL CO. 
1001 East 1 63 rd Street 

New York 59, N. Y. 

however, since compromise would only 
beget more· compromise, then laxity) _ 

The amateur had much more skill 
compared with the field-a major part 
of which consisted either of new firms 
without optical background or old non­
optical firms thrown into optical work 
because it had to be done by some­
body-than was . sensed at the time. 
Had this been sufficiently realized 
nothing would have been allowed to 
obstruct a plan which Porter, Ferson, 
and your scribe at first proj ected: the 
gathering of the amateurs in one place 
and in one organization-:-Amateurs 
Incorporated. To this, two obstructions 
arose. One was the simple fact that, 
until the amateurs' own ability to do 
this optical work of the toughest kind 
equally well with professionals had 
been demonstrated-a thing which re­
quired so long a time that the demand 
for roof prisms was largely filled by 
the time that they knew they could 
successfully do it-they dared not quit 
their regular jobs and make the leap. 
A second was the fact that a certain 
professional optician was able to con­
vince authorities that amateurs never 
could make roof prisms. The man who 
accomplished this questionable end did 
so at a critical time when the nation's 
need for roof prisms has been described 
as desperate . At best he used bad 
judgment. At worst his outlook was 
constricted. 

When World War III comes (com­
pare with the history of Rome's three 
Punic Wars, in the third of which 
Rome virtually erased Carthage when 
Carthage was once more found to be 
rearming) let the amateur hit his optics 
early, hard, and unitedly, and with no 
inferiority complex. 

SINCE Ferson, starting with average 
advanced amateur background (three 

mirrors, a fIat, a lens) , devoted three 
years of intensive concentration to 
optics and learned a lot which daily 
work of the same kind afforded fre­
quent opportunity to check, this de­
partment recently invited him to write 
out for the benefit of other amateurs 
and professionals the boiled-down 
juice of his experience ; and since two 
chapters in "Amateur Telescope Mak­
ing-Advanced" (those on the Gaviola 
and Zernike tests) had aroused little 
interest since their inclusion seven years 
ago, these have now been replaced by 
a single 29-page chapter by Ferson, 
entitled "Prisms, Flats, Mirrors," in a 
new printing of that book. In the same 
printing Dr. John Strong has complete­
ly rewritten his chapter on mirror 
aluminization and has included in it 
some new and valuable working point­
ers. The book is still Edition 1 but 
is now the fifth printing of that edi­
tion, and is revised to the extent of 
a total of 39 new pages. 

In his 29-page chapter Ferson gives 
the essential principles of prism manu­
facture for large- and small-scale pro­
duction, also for hand production of 
small batches from a dozen down to 
pairs and singles-the singles being 
polished and corrected within annuli of 
plate glass for easier control by the tyro. 

He gives a list of prism-making equip­
ment and some dodges for avoiding too 

heavy investment on small jobs, com­
pared with the value of the prims. 

He tells how to grind a prism to 
a close angle before polishing, a very 
pretty and labor-saving art. 

He explains how prism face angles 
are tested. 

He explains the exquisite art of cor­
recting, freehand, the polished prism 
faces. This is the final process and the 
one calling for the greatest skill, but 
also is the most interesting one-rub­
bing off single seconds of arc with a 
few simple strokes (simple if you know 
how! ) .  

For prisms, fIats, and mirrors, Ferson 
lays much greater stress on grinding 
than our art has ever called for before. 
His intensive experience revealed 
grinding to be just as important as 
polishing and no longer a perfunctory, 
merely mechanical, preliminary pro­
cess. The practical dividend from 
supergrinding is the avoidance of such 
ills as turned ' edge. Ferson thus pur­
sued one source of turned edge into 
its hole and dug up the hole-found 
the basic principle involved and de­
vised a remedy, a part of which in­
cludes the use of a channeled glass 
tool for grinding, a talc-emery mixture, 
and drying up the wets. One hour per 
stage also is now held to be too little 
with Pyrex. 

The relation between prisms and 
fIats may seem remote but actually is 
immediate: prism making is fIat mak­
ing. Prisms have fIat faces but, even 
more to the point, they are blocked in 
batches in plaster matrices and thus 
are elements of a single big fIat. Before 
the beginning of . polishing, a fIat can 
be ground within half a wave of the 
ultimate. 

For polishing, Ferson finds that 
scratches are not attributable to hard 
laps. 

He uses onion sack for sub-facetting 
and a rosin-pine tar mixture for the lap. 

The main secret of success is the use 
of the dummy polisher for keeping 
the lap itself fIat ; the same dummy is 
used in keeping a lap dead fIat for 
hand correcting prisms. 

Ferson's work brought out the vital 
importance of correctly conditioning 
the rouge after applying it. 

Some rules of heat effects are stated. 
Finally, in his chapter, Ferson ap­

plies his prism and fIat technique to 
mirror work, with the same channeled 
tool, same drying up of the wets, as 
precautions against turned edge in­
herited from grinding. But the dummy 
obviously can't be used on a non-fIat 
surface. Mirrors are polished face up. 

Not all these methods are claimed 
by Ferson; some are old. Mainly they 
are modifications of our amateur tech­
nique which protracted, intensive work 
brought out as more important than 
we amateurs had previously realized. 
Some of them seem radical, yet 11,160 
roof prisms with an acceptance per­
centage of better than 991h seems to 
commend them. Proof of the pudding. 

Ferson now does professional work 
yet remains amateur at heart, still 
freely giving his experience to the 
fraternity, as in the new "A.T.M.A." 
Arno means to love. The amateur is 
one who works for the love of it. 
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SYNTHETIC FIREFLIES • • •  New West­
inghouse fluorescent marker lamp 
rivals the firefly in economy of 
light generation. Tiny lamp, con­
suming only l/lOth watt, will pre­
vent mishaps on dark stairsteps. 
Unlike lightning bug, it can be 
kept glowing continuously-at 
practically no cost. 

-
1 /S0,OOO,000th OUNCE • • •  That's 
the weight of a single layer of 
oxygen atoms the size of an air­
mail stamp. Westinghouse re­
search engineers have built a deli­
cate balance that measures the 
weight of such a microscopic layer 
of oxide on metal-to determine 
resistance of special alloys to high 
temperatures. 

�1�of.'1oJb �, . 
� 

POWIRHOUSE ON WHEELS • • •  The 
retreating enemy knows that the 
quickest way to :paralyze a city is 
to destroy its powerhouse. Ad­
vancing Allies know that the 
quickest way to restore order is 
to restore power. A 5000 KW 
power train, built by Westing­
house, moves in on railroad tracks, 
hooks up to power lines, starts 
boiler and generator • • • then 
lights come on, order. emerges. 

I N S I D E  STO R Y • • •  Transparent 
Lucite bearings now permit re­
search engineers to visualize per­
formance of lubricating oil in 
bearings, subjected to varying 
operating speeds and pressures. 
Red pigment shows where oil goes 
and what it does. 

� .. � .. � 
P R E F O R M E D  P L A S T I C S  • • •  New 
Westinghouse process in plastics 
manufacture "beats" resins into 
cellulose fibre, then shapes mix­
ture over perforated copper form. 
Plastic is peeled off and dried, 
then placed in heated mold and 
pressed into final shape. Saves 
time in making reinforced plastics 
of intricate shapes. 

creating a better yardstick for 
testing wartime metals 

Spectrum analysis provides the 
quickest and most accurate method 
for checking the composition of 
metals used in making guns, planes, 
tanks and ships. 

Iron has long been used as a yard­
stick of comparison in spectrography 
-because of the large number of 
lines in the iron spectrum. 

Formerly, the best standard ob­
tainable was iron only 99.9 per cent 
pure-containing impurities that 
produced confusing lines in spec­
trographic pictures. 

Westinghouse research engineers 
tackled the difficult problem of pro­
ducing a purer iron-a better yard­
stick for testing wartime metals. 

They accomplished this by fusing 
the purest iron obtainable in a 
high-frequency induction furnace, 
surrounded by an atmosphere of 
hydrogen gas. 

Result: fron 99.99 per cent pure-con­
taining only 1 part metallic Impurities In 
1 0,000 parts of absolutely pure Iron! 

Today, this ultra-pure iron is 
"mass-produced" by Westinghouse 
at the rate of 1000 pounds per year 
-and is used in all parts of the 
anti-Axis world to improve the 
quality of war material. 

A significant contribution, by 
Westinghouse, to industry at war 
and in the days of peace to come_ 
Westinghouse Electric e:J Manufac­
turing Company, Pittsburgh 30, Pa. 
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�� �-for Ihe TITA.NS 01' THE SKIES 
Across the roof-top o f  the world the champions of 
i nternational air fleets will race for the supremacy 
of the skies. As great ocean liners contended with 
each other on the high seas for freight and passen­
ger preference, so will the de lllxe air liners of 
America vie with those of Europe for the traffic of 
the stratosphere. 

Rivalry i n  size and speed, and i n  the visible as­
pects of compari son, may be close. Factors of serv­
ice and comfort may be universally applied. But 
for their unseen, glamorous engine rooms, versatile 
units of Hycon hydraulic systems are now ready to 
do a score of jobs which mean greater efficiency, 
reliability, and economy in time and personnel. 

This booster jorce of hydraulic power has many 
potential applications in aerial transportation. Al­
ready standard equipment on the Lockheed P- 3 8  
a n d  the Douglas C- 5 4, i t  h a s  variable volume of 
pressure up to 3 0 0 0  pounds per s quare inch. Spec­
ify HYCON Pumps and Valves, or complete As­
sembly Units for the hydraulic jobs i n  the coming 
Titans of the Air. Write for full i nformation. 

LET'S ALL BACK THE ATTAC K- B UY M O R E  WA R BO N D S  

� 9nkuy� 7k-� "Uted-
The compact high-pressure Hycon "Stratopower" pump, 
furnishing variable volume at pressures up to 3000 pounds per 
square inch-when no longer restricted by wartime needs ­
will do a great m a n y  hydraulic jobs better. 

Out of the i ncredible demands of the war will come mira­
cles of technological improvement to help rebuild a shat­
tered world.  More goods must be produced faster and 
cheaper. New machines will be created and old machines 
modernized . If you have a problem of actuation in your 
postwar plan, or the modernization of your present equip­
ment, Hycon will help to solve it. Though our facilities are 
primarily devoted to production for the armed forces, there 
are still available for industry Hycon pumps and valves in 
the 3000-pound range. Write for full information. 

* * 

for Tomorrow - Infinitely varia ble 
pressure controls at YO U R  fl n ger tips 

* RVeON * * * 
R E G 1 S T E R E D  T R A D E  M A R K  

J£fA-1k�l1� �� 
Patented-Manufactured only by The New York Air Brake Company 
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