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CARL SANDBURG 
IN A RECITAL OF AUTHENTIC 

AMERICAN FOLKSONGS FROM HIS COLLECTION 

"THE AMERICAN SONGBAG" 
Gallows Song ("Sam Hall") I'm Sad and I'm Lonely 

I Ride an Old Paint Woven Spirituals 

Foggy, Foggy Dew The Good Boy 

The Horse Named Bill Mama Have You Heard the News? 

(Eight Songs on Four 10" Records) 

"N ever, in our recollection, has the personality of a 
man come through the mechanism of the phonograph so 
startlingly true to life as has Sandburg's. 

forms them, we can but list the titles and advise that, no 
matter how familiar the individual song, you will agree 
that you have never heard the depths of folk music sound
ed until you have heard them sung by Carl Sandburg."
Musicraft. "The vast audience who have heard Carl Sandburg 

sing these songs at intimate recitals in the colleges and 
clubs of this country, the students who have studied his 
poetry, the numberless owners of copies of 'The Ameri
can Songbag' know how personal is his art. For those 
who have never heard these songs as Carl Sandburg per-

"Carl Sandburg, famed as a poet, would rather be 
known as the greatest living singer of these American 
songs. A grateful posterity, listening to these records, 
may well decide that his choice was right."-Life. 

STORY'S SPECIAL OFFER 
STORY, America's Literary Magazine, including in its contents the finest 
short stories available C�Address Unknown" caused a world-wide sensation, 
and now in book form is a current best seller-twelve of the stories in HThe 
Fifty Best of �O'Brien's Best' " are taken from STORY), novellas (long 
stories), outstanding literary comment and reviews, and interesting End Pages, 
Announces This Special Money-Saving Combination: 

For only �5 you may have a full year's subscription to STORY and the four 
Sandburg records. The records come to you, safe delivery guaranteed, in a 
handsome album with Sandburg's picture on the cover. Subscription may be 
a new one or a renewal. Records and subscription may be sent to different 
addresses. 

Price of the album with 4 Records $4.50 
Subscription to STORY for one year. $2.00 

$6.50 
YOU GET BOTH FOR ONLY $ 5 

Remittance Must Accompany Order 

FORA 

LIMITED 

PERIOD 

ONLY 

Story, 432 Fourth Ave., New York, N. Y. 

Here is my remittance for $5. Send STORY for one year and the Sandburg Album with four records. 

Album To Subscription To 

Name ........ Name 

Address ....... Address 

City and State. City and State 

L _______________________________________________ � 
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OUR 

"Self-Sufficiency" 

UNDER the title "In Case of War," 
this journal published in the March, 

1936, issue, a discussion of those strategic 
raw materials which this country must im
port because we have little or none at 
home and which are absolutely necessary 
to the proper functioning of our vast 
industrial empire. The list of these vital 
imports given in that article totalled more 
than two dozen at the time of publication. 
There is todav no essential difference in 
the number �nd kinds of materials in 
such a list, yet there has been a momen
tous change in the picture. Chemistry 
has provided satisfactory substitutes for 
some of them, found ways of providing 
nearer-home supplies of others. 

In this issue is an article which sum
marizes startlingly the ends to which 
Europp, must go in order not only to 
prepare for the operation of motor vehi
cles during a possible future war but 
also to assist in the present economic 
war. A similar motor fuel problem will 
not have to be faced by the United States 
perhaps during the lifetime of present 
generations. Yet on this side of the Atlan
tic there are other, no less pressing prob
lems to be faced and solved if we are to 
maintain our national economy with little 
disruption in time of an emergency. 

A second article in this issue serves 
to emphasize one problem which we do 
have-that of supplying rubber, which 
we must import, to a large number of 
industries. More important, this article 
also gives a hint of what we are doing 
to face this situation. It  shows that we, 
too, have ersatz materials ; that is, sub
stitutes for natural products. What people 
do not generally know is that this busi
ness of finding something of native com
pounding to take the place of scarce or 
imported necessities is important in its 
own right. It is this that has changed 
the picture alluded to above. 

Synthetic resins are being used now 
where imported tin was hitherto indis
pensable ; chromium and platinum are 
giving way to domestic alloying mate
rials ; organic substances are used for 
rubber, silk, quinine, Manila fiber, and 
opium ; and improved processes are mak
ing available hitherto unworkable de
posits of low-grade manganese ore. 

So far, only a start has been made in 
this drive for a form of self-sufficiency. 
Yet an enormous effort is being made 
in this direction, and it can be stated 
positively that, in case of a future war, 
we will be in a much better position to 
supply the materials required by industry 
than most people imagine.-F. D. M. 
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POINT OF 

Incomparable Promise or 
Awful Threat? 

FOR years past, scientific writers have 
been pointing out the fact that if the 

energy known to be confined within the 
atom could be practically and commerci
ally released and employed, there would 
be power in amounts today unknown. A 
handful of atoms would suffice to drive 
a liner to Europe and back, for example. 
The atomic energy of a piece of coal 
would exceed that of the same coal burn
ed beneath a boiler by a ratio of a whole 
billion to one. Such writers have usually 
hastened to add that there was no pros
pect of man's ever unlocking these stores 
of power, and some have hinted that per
haps this was just as well. 

Once more the foolhardiness of pre
dicting impossibilities threatens to be 
demonstrated because, as this is written, 
physicists are at work on experiments 
that seem to contain the possibility if 
not the probability that the billion-to-one 
power source is at least within view. The 
uranium isotope 235, when bombarded 
with slow neutrons, releases inconceiv
able energy. Simultaneously it releases 
more neutrons and, if uranium 235 iso
tope be present in quantity, the result 
of this trigger effect is a chain reaction 
of far more than terrible power. Fortuna
tely, uranium 235 is only one hundredth 
as common in the ores as ordinary ura
nium 238, else exceedingly dire results
explosions of magnitude heretofore un
known-would automatically follow un
less proper control were provided. 

Here, in this last clause is the question 
that is worrying the physicists. The min
ute a new force for man's benefit is found, 
individual examples of the genus homo 
begin plotting to use it as a destructive 
threat or in actual destruction for their 
own selfish, reckless ends. First impulse, 
then, among physicists is to abandon the 
experiments. Second thought shows that 
this would be merely to abandon them to 
these self-seekers, the war-makers and 
world conquerors. The physicist cannot 
stop. At first it might seem that, by an 
agreement, all the physicists could sim
ply drop the matter and that this would 
end it. But the physicist is no more cer
tain in advance whether his discoveries 
will be a curse or  a boon than anyone 
else. He is a part of the stream of only 
slightly foreseeable human events. He  
cannot control his own discoveries, once 
they are given out, for he is far outnum
bered. And if the human race won't leave 
its new playthings alone, and gets badly 
hurt, that's its own funeral. In a few 
years we may have the answer.-A. C. I. 

VIEW 

Television Problems 

COMMENTS, criticisms, suggestions, 
questions regarding television have 

been reaching this writer in increasing 
numbers since the beginning of regular 
scheduled television service in the metro
politan area. Two phases of the subj ect 
stand out above all others as being of 
great apparent interest to a large num
ber of people. The first has to do with 
the service range of transmitters and the 
second with the possibility of construct
ing sets in the home workshop. 

The service range of a television trans
mitter, under present conditions, is 
severely limited and that's all there is to 
it. With the extremely high frequencies 
that must be used to bring television sig
nals into the home the range of the trans
mitter is practically limited to the optical 
horizon. Freak reception may be record
ed occasionally beyond this area, but 
such freaks do not alter the situation as 
far as the average person is concerned. 
In other words, it must not be expected 
that the DX nights of early radio broad
casting will be revived in television recep
tion. If you live within the service are'! 
of a television transmitter, you can enjcy 
television reception ; if you do not, �l1e 
only thing you can do is to wait until 
such service is made available in your 
locality. It would be useless, for example, 
for a resident of Texas to purchase a 
television receiver with the expectation 
of being able, even occasionally, to re
ceive television broadcasts from New 
York City. 

Television receivers are admittedly ex
pensive. They must be so because of 
their extreme complexity. This same com
plexity militates against the construction 
of receivers in the home workshop, al
though kits of parts are available for 
those hardy souls who will try anything 
once. Just because a person once built 
a satisfactory radio sound receiver, how
ever, is no indication that he will be able 
to achieve the same degree of success 
with a television set. The skill required 
is far greater than that called for in con
structing even a very elaborate sound 
receiver. Then, too, there is the element 
of danger from high voltages (kept un
der "lock and key" in commercial tele
vision receivers ) that might lead the con
structor into serious trouble. 

Does all this seem pessimistic ? It is 
not intended to be so, but rather is in
tended to present the facts as they stand. 
Television is bound to become an im
portant factor in our daily lives ; don't 
spoil it for yourself by starting off on the 
wrong foot.-A. P. P. 



50 YEARS AGO IN • • • 

(Condensed From Issues of July, 1889) 

VALUE-" 'If I gave you a pound of metal and ordered you to make 
the most out of it, what kind of metal would you select?' asked a 
well known jeweler. 'Gold, of course,' was the prompt reply. 'I'd 
prefer a pound of steel,' said the jeweler, 'and I'd have it made into 
hair springs for watches. A pound of such springs would sell for 
an even $140,000.' '' 

ELECTRIC CARRIAGE-"The accompanying illustration repre· 
sents the application of a system of electrical propulsion for common 
roads, by means of which traffic is designed to be carried on with· 
out employing a railroad track, the steering gear being so arranged 

that the wagon will automatically run parallel with the line of the 
conductors . • . .  The wagon body to which this improvement is ap
plied is partly supported on a caster wheel, provided with a fork, 
journaled in the forward end of an extension of the frame of the 
body. Upon the rear axle, in this case carrying the drive wheels, is 
mounted a spur wheel engaged by a pinion on the armature shaft of 
a motor secured to the main frame of the body. Above the road 
bed are suspended electrical conductors, supported by poles and 
brackets, and each wagon· is provided with a trolley which rides upon 
a pair of the conductors, whereby connection is made between the 
motor and conductors, through a vertical shaft, the electrical switch 
being close to the driver. " 

DEVELOPMENT-"Mr. Erastus Wiman, on the subject of tele
graphs and telephones, in an address before the New York Electric 
Club, recently said, among other things, that it was a great bless. 
ing that the telegraph and telephone were early divorced, 'because 
I do not believe that the telephone would ever have been developed 
to one-quarter the extent to which it has been developed if it had 
been dependent on the telegraph. ' " 

POISON-"According to Mr. Stanley, the arrow poison used by the 
natives of the Lower Congo district is made from a species of red 
ants found in that locality. The ants are dried, crushed into powder 
and cooked in palm oil. The exceedingly irritating properties of the 
poison are supposed to be due to formic acid. " 

ELECTRIC LIGHT-"Electricity on ships of war is purely an 
American idea, and was first tried on the United States steamer 

Trenton in 1883 . . . . Soon after the system had been tested the ves
sel sailed on a three years' cruise, and attracted much attention as 
the first vessel afloat to be lighted by electricity. The success of the 
Trenton's experiment practically settled the question in naval circles. " 

TELEPHONE-"Baltimore will be the first all-metallic circuit tele
phone exchange in the United States, and we predict that it will 
be without equal in the world. " 

JETTY -"The bar at the mouth of the Columbia River, Oregon, 
has been a source of dread to mariners frequenting that region . • . .  

Since the commencement of the development of the 'Inland Empire ' 
to which this river affords communication . . .  commerce has in
creased yearly until it has assumed such proportions as to demand 
radical measures in the way of improving the channels . . . .  A 
project . . .  which has been adopted by Congress, contemplates a 
single permanent channel across the bar, having the depth of 30 
feet at mean low tide . . . .  A rock jetty resting on brush mattresses 
is to be built from Point Adams . . .  for a distance of 4% miles, 
more or less, as circumstances may require, to a point about three 
miles south of Cape Disappointment . " 

HEART F AILURE-"The American Analyst thinks it would be an 
excellent idea if physicians of the present day would invent some 
other reason for all the deaths which occur nowadays than heart 
failure. It is difficult for any one conversant with the organs of the 
human body to understand how any human being can die without 
heart failure, while the causes of the failure of the heart at death 
may be very numerous. " 

STREET RAILW A YS-"The bill recently signed by the Governor 
of New York, allowing the street railroad companies to substitute 
mechanical motive power for horses, is an important one. We hope 
in time to see it· lead to a general use of electric motors on the 
roads in this city. " 

ELASTICITY--"Professor John Trowbridge . . .  calls attention to 
the importance, from an engineering point of view, of making careful 
photographs of steel and timber at the point of rupture under a 
breaking load, suggesting that in this way we may learn something 
important on the much vexed question of elasticity. " 

WORSTED·WOOLEN-"The question is asked, what is the dif
ference between worsted cloth and woolen cloth? The answer is: 
Worsted goods are composed of wool that has been carded and 
combed, while woolen goods are made of wool that has been carded 
but not combed. " 

AND NOW FOR THE FUTURE 

<lCNoise Control�Science Takes the Noise Out of Our 
Daily Lives, by Philip H. Smith. 

<lCHow the Boomerang, a Prehistoric Invention, Fore
shadowed the Science of Aerodynamics; by A. E. Oxley, 
M.A., D.Sc. 

<lCAmerican Shipping Enters a New Era in its Importance 
to the Nation, by H. Gerrish Smith. 

<lCHow Colors-Green, Red, Yellow-Become Clues to 
Life's Fascinating Mysteries, by Barclay Moon Newman. 

<lCEarthquakes Need Not Kill-If Man Will Learn the 
Lessons Taught by Engineering, by David O. Woodbury 
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A IR C ONDITIONING AND L IGHTS 

TENDERIZE B EEF 

4 

AFTER a long study, initiated by the Kroger Food 
.t\. Foundation, scientists of Mellon Institute learned 
many things about the action of beef enzymes that 
"ripen," or tenderize, it. The final result was develop
ment of a process, which makes prime cuts of even the 
toughest beef, involving air conditioning and use of the 
Sterilamp, the ultra-violet ray destroyer of bacteria and 
fungi which was developed by Westinghouse. In the 
photograph, the tubular lamps are on the right wall. 



A strange sight to an American: a "filling station" for Rome's 85 wood·burning buses. Small furnaces, concealed in the rear 

of the buses, and charged with hloeks of wood cut ill small ,izes (or coal or chareoal), generate the gas which the motor uses 

ERSATZ MOTOR FUELS 
THE dominant note in Europe today 

is self sufficiency; the dictates of 
nationalistic forces have made pro· 

duction of all wartime supplies of great· 
est importance. Under such a regime the 
economic side of the situation is sub. 
ordinated to the necessity of maintain· 
ing within national borders the means 
of carrying on war measures in the face 
of an extensive blockade. 

To the army and air forces of a fight. 
ing nation, motor fuel is almost as vital 
as man power, and since most of the 
nations concerned are deficient in oil 
supplies, the manufacture of substitute 
fuels has been forced to a new high 
since 1937. The willingness with which 
Europe accepts substitutes, which permit 
conservation and storage of gasoline 
against a possible war, points the way 
toward operation of all civilian motors 
on substitute fuel so that military rna· 
chines may have the exclusive use of all 

Europe's Desperate Nationalisms Force Use of 

Native Fuels ... To Conserve Gasoline for Possible 

War . . . Result: Enorlnous Net Monetary Losses 

By GUS T A V E G L 0 }' F 
Director of Research. Universal Oil Products Company 

gasoline. This would be the wartime ideal. 
Eighteen percent of the motor fuel 

consumed in Europe during 1937 con· 
sisted of substitutes for gasoline. The 
substitutes used range all the way from 
solid substances such as wood and coal 
to compressed gases of several kinds. 
Offhand this might seem to indicate 
great saving since the cost of imported 
gasoline is extremely high in Europe as 
compared with gasoline cost to American 
motorists. By the use of subs! itutes, how· 
ever, Europe lost approximately $235" 

000.000 during 1937 . This was an all· 
time high. Yet 1938 showed an increase 
up to 25 percent of all motor fuel used 
and a loss of about $300,000.000 through 
subsidies and taxes. 

Americans who have heard much of 
the plan, in this country, to use alcohol 
as a blending agent with gasoline, will 
he surprised to learn that use of power 
alcohol in Europe is steadily declining. 
The same waf scare that is promoting use 
of motor fuel substitutes is diverting al· 
cohol to the munitions industrv where 
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it is a vital raw material. Furthermore, 
alcohol is essential in wartime for me
dicinal use, and motors adjusted to use 
it in peacetime would require costly re
adjustments to use other fuels when 
war breaks out_ Already, there are in
sufficient supplies of alcohol in Europe, 
so that France and Italy were curtailing 
its use in 1937, while Germany not only 
twice reduced the mandatory percentage 
of alcohol in gasoline but also had to 
import supplies of it. 

Even with declining use, with alcohol 
constituting only 4.3 percent of Europe's 
motor fuels in 1937, it cost Europe that 
year $104,040,000 more than an equiva
lent amount of imported, tax-paid gas
oline. Other substitutes made up the re
maining 13.4 percent and cost $130,826,-
000 more than imported gasoline. These 
losses are made up by the direct and 
indirect subsidies on native motor fuels, 
by special taxes on imported motor 
fuels, by partial elimination of taxes on 
native fuels and the vehicles using them, 
and, in some cases, by direct payments 
to operators of vehicles using native sub
stitute fuels. As is the case in any coun
try where any one group is aided by the 
government, it is the public-each and 
every individual-who pays, in taxes, the 
European motor fuel bill for the favored 
few. 

WOOD, charcoal, coal, and lignite 
are used to make producer gas in 

generators on many European motor 
cars. Compressed natural and manu
factured illuminating gases are carried 
in clumsy tanks on some cars. Experi
ments have been conducted in efforts to 
utilize acetylene, cracked ammonia, and 
hydrogen_ Hydrogenated gasoline is, 
however, Europe's primary substitute 
motor fuel. While this fuel is actually 
gasoline, it is a manufactured product
from either coal or carbon monoxide
and is subject to the limitations of fac
tory production. 

Hydrogenated gasoline is the only one 
of the various substitutes which is of 
possible value to the United States. Small 

SCIENTI F IC AMERICAN 

Top of page: A producer
gas generator on a motor 
truck in Italy. Its fuel is 
wood. Center: One of the 
filling stations in Ger
many where methane gas 
may be pumped, under 
5000 pounds pressure, in
to a car's fuel cylinders. 
At right : Mounting of 
compressed gas cylinders 
on a German gas-using 
truck which draws a trailer 

experimental plants are producing a 
small quantity of hydrogenated fuel in 
this country, looking toward the time 
when petroleum supplies will have be
come so nearly exhausted as to make nec
essary a supplemental supply of fuel. At 
present cost of production, hydrogenated 
gasoline is too expensive to use in Amer
ica. In Europe, this fuel, whether pro
duced by the hydrogenation of coal or 
of carbon monoxide, is believed to cost 
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about 18 cents per United States gallon_ 
When units now under construction 

and designed are added to those now op
erating in Germany, that country's pro
duction of hydrogenated motor fuel will 
total about 17,000,000 barrels per year. 
In England, the production is about 
1 ,300;000 barrels a year ; while France is 
operating only a small unit producing 
1 10,000 barrels a year_ These figures may 
be compared with the world production 
of gasoline from petroleum by cracking 
and distillation totalling 775,000,000 bar
rels a year and it will be seen that only 
a tiny dent has been made in the problem 
of supplying manufactured gasoline to 
supplant that from petroleum. 

Combustible gases of many kinds-in
cluding natural gas and gases recovered 
from both hydrogenation processes, from 
coal carbonization, and from the cracking 
process-are being used more and more 
widely in Europe_ In Germany, light
weight alloy cylinders have been develop
ed for attaching to motor cars to carry the 
combustible gas under pressure_ These 
are picked up as replacements in filling 
stations that dot Germany, or are refilled 
at the stations with city gas, methane, or 
propane-butane. It is estimated that there 
are in Germany 25,000 vehicles using a 
total of about 250,000 such storage tank 
cylinders. Depending on the gas used, a 
given vehicle using two of the tanks will 
travel on one filling 25, 85, or 225 miles. 

The use of compressed gas as a motor 
fuel requires conversion of vehicles, con
sisting of the installation of racks to car
ry the tanks, a regulating valve to control 
pressure, and a special gas-air mixer in 

place of the carbureter. To make this con
version, the cost may be from $150 to 
$300, depending upon the size and power 
of the vehicle. The number of tanks upon 
the vehicle varies from two to eight, de
pending upon the type of service; passen
ger buses may even pull trailers to carry 
the tanks. Each steel cylinder weighs 115 
pounds empty and 215 pounds when 
filled with propane-butane at a pressure 
of 150 pounds per square inch. This net 
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100 pounds of gas is equivalent to 18 
gallons of gasoline. 

Perhaps the oddest motor fuel used in 
Europe, from the American point of view, 
is producer gas from wood and coal. Yet 
despite the fact that these two raw ma
terials probably come nearest to being 
plentiful in some countries of Europe, 
relatively few vehicles burn gas made 
from them. Drastic laws have been passed 
to promote wider use of producer gas and 
government subsidies have been granted 
users, but there are even yet no more 
than about 9000 wood-burning vehicles. 
In France, Germany, and Italy they con
sume annually 450,000,000 pounds of 
wood. This amount is equivalent, in mo
tor operation, to about 18,000,000 gallons 
of gasoline. 

Some cars are built directly for using 
producer gas from wood, but more often 
gasoline types are converted by adding a 
stove to burn the wood; cooling pipes ; 
filtering agent; tank to collect condensed 
water, tar, and acids; and sometimes a 
blower. The cost of this conversion may 
range from $300 to $500. 

Gasogenes, as the units are called in 
Europe, operate by burning wood, wood 
charcoal, coal, lignite, or briquettes in a 
light steel cylinder which may be lined 
with a ceramic insulation. The fuel is 
loaded in through an opening at the top 
and lighted. Air is  admitted through an 
opening at the bottom, and the gases re
sulting from combustion leave the tank 
through another opening at the bottom. 
The combustible gases are cleaned by 
passing through cooling pipes to collect 

water, tar, and acids. A dust catcher and 
a filtering chamber collect the colloidal 
particles of dust from the gas which is 
forced by a blower into the motor. 

Despite its many disadvantages, the 
wood-burning motor has one point in its 
favor : the filling station can be any wood 
pile where good, air-dried wood is avail
able. However, it takes about 25 pounds 
of wood to give the same distance per
formance as a gallon of gasoline. Many 

S CI E N TI F I C  A M E R I CA N 

111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 

At right: A Parisian taxi 
driver attract s curious 
bystanders as he loads his 
wood-burning taxi with a 
charcoal-anthracite mix
ture. Below: Motorman's 
cab and wood-burniug gas 
producer in a French pas
senger bus. At bottom of 
page: A Germau bus 
which carries compressed 
gas fuel in trailer tanks 

wood-filling stations are scattered over 
France, Germany, and Italy and from 
them 30- to 6Q-pound packages of wood 
may be purchased. The cost is low, but 
any comparison with the price of gasoline 
is fictitious because of the several sub
sidies and taxes that enter into the ques
tion. Furthermore, it can be confidently 
said that gasogene vehicles will never 
prove a satisfactory saver of petroleum 
products ; if the entire annual wood pro· 
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duction of France were used in this man
ner, it would still supply only 10 percent 
of the nation's requirements in motor 
fuel. The reduced efficiency, inconven
ience, and delays in starting and for rela
tively frequent cleaning are other objec
tions to the use of wood to make gas for 
motor fuel. 

Coal, in several grades, is more plenti
ful in Europe, and these raw materials, 
used singly or mixed in various ratios, 
could be used far more widely than at 
present in case of a national emergency_ 

Of the other substitute motor fuels 
used or tested in Europe, little need be 
said_ In a number of countries, oil is 
being extracted from shale. This is a sub
stitute, of course, only in the sense that 
it takes the place of imported motor fuel. 
In Italy, synthetic ammonia, after being 
cracked into nitrogen and hydrogen, has 
been used as a motor fuel, but its low 
efficiency and high cost are factors mili
tating against its general adoption. Acet
ylene has been tried and found wanting 
in several respects. Hydrogen, com
pressed and carried in tanks as is city 
gas, does not seem to be a satisfactory 
fuel. 

CLEARLY, gasoline would serve all 
motor needs in Europe more effi

ciently than these expensive substitutes 
and semi-substitutes, even under the pre
vailing strained economic conditions. 
Purely from a military standpoint, the 
huge loss of $300,000,000 brought about 
by their use might be used to better ad
vantage in purchasing and storing petro
leum for wartime needs. The reason civil. 
ian populations will tolerate this loss is 
probably due to the fact that the burden 
is relatively small because of the smaller 
number of cars in proportion to popula
tion. In all of Europe, with a population 
of over half a billion people, there are 
only .8,189,335 motor vehicles as com
pared with 30,000,000 automobiles for 
the United States; or one car for every 
63 people as compared with our one car 
for every five people. 



WICHITA, Kansas, sometimes is 
called the proving ground for 
the Keeler Polygraph or so-call

cd lie detector, for it is there that more 
persons are tested annually with Poly
graph deception technique than any
where else in the world. 

The Wichita instrument is owned and 
operated by the Police Department. Each 
year more than 1300 persons submit to 
lie·detector tests, because of suspected 
criminal activities or because it is 
thought that they may be closely con
nected with certain criminal offenses. 
Each test is accurately and painstak. 
ingly recorded and statistical data are 
compiled to measure the instrument's 
value in police work and to determine 
its accuracy and inaccuracies. 

Since scientific lie detection is com
paratively new to police, and since it 
has only recently branched out into the 
commercial field, statistical data have 
been more or less limited and the tech
nique of detecting deception has had to 
withstand the usual doubts and preju· 
dices met by things new. The first ques· 
tion aroused in the minds of those in 
authority is : "How does it. work?" 
Usually this question is followed closely 
by another : "What dependence can I 
place in such a procedure?" 

The answer to the first question, of 
course, deals with the mechanics of the 
instrument, the theories or facts upon 
which its operation is based, and the 
procedure used in applying the tech
nique. This question was comprehen
sively answered in my article, "Scien
tific Detection of Lies," which appeared 
in this magazine in June, 1937, and 
will be given only a short explanation 
here. 

Polygraph deception technique is 
based on the fact that certain emotional 
disturbances take place within the body 
during attempted deception. These dis· 
turbances, when recorded, are discern
ible in the blood-pressure and respira· 
tion of the individual taking the test. 
The Polygraph instrument is so con· 
structed that blood-pressure and respira
tion are recorded simultaneously on mov-
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LIES -TRUTHS 
A murder suspect being 
tested on the Polygraph 
lie detector by the au· 
thor. A rubber tube en· 
circling his chest and 
another on his arm trans· 
mit fluctuations in his 
bt·eathing and pulse to 
the instrument, making 
record on a moving strip 

jng paper during the entire examination. 
The second question can be answered 

only by application of the acid test
results. Heretofore, sufficient statistics 
have not been available, and therefore a 
comprehensive and factual answer could 
not be given. Now, however, with 4000 
recorded examinations on file and a com
plete research of cases made during the 
years 1936, 1937, and 1938, it is reason
ably safe to state that the lie detector is 
playing a most important part in weeding 
out the guilty from the large number of 
persons whom police find it necessary to 
investigate. 

Segregating the 4000 examined sub
j ects into units of "truthful" and "un
truthful," it was found at Wichita that 
3026 were able to produce "clear" re
cords-those in which no deception was 
displayed. Of this number, 1690 were 
transients or vagrants picked up in the 
railroad yards or found loitering about 
the city streets. They were questioned 
about crime in general, and usually 
were released upon the completion of 
records which indicated that they had not 
committed any crimes and that they were 
not "wanted" by other authoIities. 

ON the other hand, 974 of the 4000 
produced records which indicated 

that they were not telling the truth. From 
this number, police were able to secure 
537 full confessions to the crime under 
investigation. Subtracting this number 
from the 974 in the supposed "untruth
ful" group, there stilI were 437 to be dis
posed of. Of this number, 287 were re
leased because complainants refused to 
prosecute or because sufficient evidence 
to prove guilt ,vas not obtainable. The 
remaining ISO, police took through the 
courts. Of this number, 112 were con
victed, 34 were acquitted, and four 
cases still are pending. 

The foregoing figures, reduced to a 
percentage basis, show that 55.1 percent 
of those whose records indicated decep
tion confessed their crime ; that 74.7 
percent of those whose records did in
dicate deception, but who did not confess, 
were successfully prosecuted in court; 

THE lie detector desnibed in 
the aceompanying article is 

one of four types discussed in 
The Journal 0/ the American 
Medical Association ( Chica go, 
Jan. 29, 1939, page 354) . Where 
do lie detectors stand in gener. 
al? This is largely a maller of 
opinion. One opinion, on the 
conservative side, is  stated by 
the medical journal named 
above, which finds that many of 
these machines are being ex· 
ploited by non·medical men al· 
though they involve the most 
complicated forensic clinical 
principles, and that sometimes 
instruction is too brief. The 
same journal recommends the 
following books on the subject: 
"Legal Psychology," by H. E. 
Burll; "Lying and Its Detec· 
tion," by John A. Larson in col. 
laboration with Geo. W. Haney 
and Leonarde Keeler; "The 
Psychology of Feeling and Emo· 
tion," by Christian A. Reich· 
smid; "Trial Technique," by 
Irving Goldstein; "The Lie De· 
tector Test," by William Mars· 
, on; and "Scientific Methods of 
Crime Detection in the Judicial 
Process," by J. Edgar Hoover. 
-The Editor. 

also that approximately 3026 persons, 
who were either suspected of crime or 
came under police observation, were 
spared the necessity of long incarcera· 
tions to permit the police to check up 
their many-angled stories. . 

During the accumulation of these rec
ords 31 persons, because of mental or 
physical abnormalities, produced records 
which were considered uninterpretable 
by the operator. Otherwise stated, 99.9 
percent of all persons examined were 
able to' produce !ecords upon which a 
definite and immediate decision could 
be made. 

Space will permit the discllssion of 
only a few cases, hence random records 
have been selected. Take, for example, 
the graph produced by a young man. 
A salesman had parked his automobile 
in the down-town district, hidden a bag 
of money in the glove compartment, 
locked both the glove compartment and 
the car doors and gone about his busi
ness. Returning some two hours later, he 
fOllnd the car broken open and the 
money gone. Later in the day police 
picked up this suspect. The young man 
vigorously denied any knowledge of the 
theft and was requested to submit to 



Now that the Lie Detector Has Been Used by the 

Wichita Police for Three Years, How Successful Has 

it Proved ? . . .  A Progress Report 

By THO M A S  H A Y E S J A Y  C O X 
Polygraph ( "Lie-Detector") Operator, 
Police  Department, W i c h i t a .  Kansas 

Polygraph deccption test technique. The 
graph below shows a "close-up" of the 
subject's record where he was asked 
questions concerning the stolen money. 
Notice the violent deviation from the 
"normal" in both the blood-pressure 
( lower part )  and respiration ( upper 
part ) . Immediately upon completion of 
the test, the graph was explained in de
tail to the lying young man. He con
fessed and led detectives to his horne, 
where the stolen money bag had been 
cached. 

The lower graph presents the reaction 
in a general investigation where police 
had charged no definite crime against 
the subject. These tests are given to 
hobos, vagrants, and to known criminals 
who are checked up from time to time. 
The operator simply goes "fishing" with 
his subject and often the results are more 
than worth the time and effort expended. 

'J. Have you stolen anything during 
the past year? 

1 0. Have you answered all questions 
truthfully? 

In a typical instance using these ques
tions two young hobos were brought in 
for tests shortly after they had alighted 
from an incoming freight train. Both 
young men steadfastly insisted that they 
had never before bcen arrested and that 
they had committed no crimes. But their 
Polygraph records had an entirely differ
ent story to tell. Notice in the graph the 
responses in  blood-pressure and respira
tion ( shown by arrows ) at point 4, where 
one of them was asked the fourth ques
tion, "Have you ever committed any 
crimes and not been caught?" Notice how 
similar reactions were displayed at points 
5, 6, and 9, corresponding to the respec
tive nJmbered questions. Obviously, the 
young man was lying when he answered 

The graph which incriminated the money bag thief, as told in the text 

A questionnaire is used which includes 
nearly every type of crime listed in the 
statutes. For example : 

1. Is your home in Wichita? 
2. Do you live in Kansas? 
3. Is this the month of ? 
4. Have you ever committed any 

crimes and not been caught? 
5. Have you ever broken into a 

house or store for burglary? 
6. Are you wanted by the authorities 

anywhere? 
7.  Have you ever held up and robbed 

anyone? 

negatively to these questions. Interpreta
tion of his reactions indicated that he 
had committed a crime and that the 
crime was burglary of a house or store, as 
shown by his answer to question 5. He 
was wanted by the authorities, or thought 
he was ( shown in question 6 )  and he had 
stolen something during the past year 
( question 9 ) . 

With these deductions the operator 
proceeded to question the young hobo, 
and soon the facts began coming out. 
When apprised of his reactions, as shown 
by the instrument, and when their mean
i�g and reason were explained to him, 
the hobo confessed . His home, he admit
ted, was in an adjoining state. He and 
his companion had left there only the 
day before. Just prior to their leaving, 
they had broken into a dwelling house 
and stolen a pistol. The pistol was neatly 
hidden in a roll of clothing he had been 
carrying under his arm. 

These two cases, extracted from the 
537 confession cases previously mention
ed, do not by any means tend to reflect 
that the lie detector is valuable only in 
minor thefts or lesser crimes. Among the 
4000 cases now on file are 52 murder 
investigations, one of which is the well
known Wiant case. To the lie detector 
goes the credit for "cracking" this 
strange enigma and searching out the 
murderer from among nearly 50 suspects, 
as well as locating the murder weapon. 

On the other hand, the lie detector is 
not a panacea for all criminal ills. It is 
simply one of  the many tools used in 
scientific crime detection and, like the 
doctor or physician, the operator is not 
immune from an occasional misinterpre
tation of the symptoms. 

Yet with the 55.1 percent confession 
rate, and the successful prosecution of 
74.7 percent of those who refuse to ad
mit the truth, it is safe to assume that 
the lie detector, in police science, will 
average a high score in precision and ac
curacy. This assumption is true, however, 
only where a skilled and well-trained 
operator is conducting the tests. The in
strument in the hands of a novice would 
be much like calling in a truck driver to 
diagnose some physical ailment-the re
cipient of his diagnosis would suffer. 

8. Have you ever stolen an automo
bile? Breathing and blood·pressure fluctuations of a hobo under questioning 
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THE FUTURE OF NAVIES 
NEXT in importance to the capital 

ship discussed last month comes 
the aircraft carrier, that extremely 

vulnerable floating aerodrome the ex
istence of which in wartime is looked 
upon as hazardous, but which many 
naval officers regard as likely to become 
as important as the battleship. 

Carriers : Since the W orld War, 
progress in carrier flying has been such 
that landing accidents are very rare, and 
all the elaborate arresting gear has been 
discarded. Very long and wide flight 
decks are still necessary-since in rough 
weather the pilot has to land amidships 
where the ship's motion is least and yet 
the plane may have a sufficient run
with ample beam so that an error in 
judgment, side-slip, or a rolling deck do 
not lead to a side crash. But "the bigger 
the ship the better the carrier" is no 
longer an accepted axiom, and both small 
and medium sized vessels are now being 
built instead of those of maximum dimen
sions so favored at the time of the Wash
ington Treaty. A limit of 33,000 tons dis
placement, with guns no larger than 
8-inch, was then agreed to, these limita
tions resulting in the U .S_S. Saratoga 
and Lexington and the Japanese Kaga 
and Akagi-immense vessels carrying 
cruiser armaments and a considerable 
weight in waterline protection. When 
the Treaty came into force, Britain had just completed the Hermes of 10,850 
tons only, steaming at 25 knots and hav
ing an official complement of but 15 
planes, while Japan had passed the 
7470-ton Hosyo into service-a vessel of 
original design housing some 25 planes 
and capable of 25 knots. 

In the Hermes, the deck was of suffi
cient width to allow for the funnel to be 
brought up through an island super
structure which an experimental canvas 
erection on the A rgus-a clear-deck ship 
with side smoke ducts discharging at 

Second of Two Parts . . . Carriers, Cruisers, De

stroyers, Subnlarines . . . Ships Building . . . Di-

mensions, Armor, Armament . . Comparisons 

By 0 S C A R  P A R  K E S 
Associate of Institute of Naval Architects 

the stern-had shown to be a practical 
solution of the disadvantage of hangar 
heating, with restricted housing accom
modation, experienced in both this ship 
and the Furious. But in the Hosyo, the 
deck was too narrow for this arrange
ment and recourse was had to small 
hinged side funnels which could be low
ered to a horizontal position during flight 
work, as in the U.S.S. Langley, con
verted about two years after the Japanese 
ship was designed. 

At the present time, both systems are 
in favor, while in the matter of size a 
considerable latitude is observed, de
pending upon the specific service for 
which the carrier is designed. Cost and 
vulnerability militate against maximum 
dimensions and the latest designs range 
from 10,000 to 23,000 tons with a wide 
variation in features dictated by national 
requirements. 

THE huge 27,000-ton Kaga and Akagi, 
of Japan, have recently been recon

structed, the alterations including a 
lengthening of the flight deck by some 
150 feet so that it now extends to the 
bows ; shifting of the forward 8-inch 
guns formerly carried in two turrets on 
the lower flight deck to casemates in line 
with the other six such guns on the main 
deck aft ; addition of many machine 
guns along the topsides ; and, in the 
case of the Kaga, an alteration in her 
funnels. Formerly she had great trunks 
from the furnace uptakes amidships, 

along the outsides of the hangar, dis
charging as bell-mouthed vents aft ; 
these have now been replaced by a brace 
of curious side trunks amidships below 
deck level, one of which curves up and 
the other down-a system tried out and 
retained in the Akagi. During flying 
operations, the down trunk is used, the 
furnace exhausts being discharged away 
from the ship by an admixture of pres
sure steam. 

In the Ryuzyo, built between 1929 and 
1933, an attempt was made to produce 
a carrier of small displacement but able 
to house 25 planes. Thus upon a hull 
548 feet long and drawing only 15lj2 feet, 
with a beam of 60% feet, a huge hangar 
was erected with six pairs of 5-inch guns 
and numerous machine guns along the 
topsides. She also had a pair of side 
funnels amidships and made 25 knots 
on trials. But, in  practice, she has not 
fulfilled expectations, having proved a 
bad sea-boat ; hence, in three later car
riers, Soryu ( completed 1938 ) , Hiryu 
( completing ) ,  and Koryu ( building) , 
some 3000 tons have been added to the 
displacement, yet the general character
istics of the Ryuzyo are retained. While 
in the Ryuzyo, the ratio of length to beam 
is 9 to 1 and beam to draft 4 to 1, in the 
Soryu it is 10 to 1 and rather more than 
4 to 1,  respectively, her dimensions be
ing 688% by 68% by 16% feet. 

Most Japanese types appear to run to 
abnormal dimensions, and these ships 
seem to be asking for trouble. Compare 

The 23,OOO·ton, British Illustrious, one of five now building, mounts eight pairs of A.A. guns an d six 8·harreled porn·poms 



Japan's 8500·ton cruiser Kwnano mounts five triple 6·inch turrets. Torpedo tubes are in curious ports by the main mast 

them with the U .5.5. Wasp, of 14,700 
tons, which is of the same length as the 
Sorylt but has an 81·foot beam and 
draws 20 feet ! Moreover, the Wasp's 
length is "water· line" whereas in the 
Japanese ships it is understood to be 
· 'between perpendiculars," so that the 
overhang of the stern from rudder pintle 
to counter must be added-probably an
other 30 feet. Such a long, narrow, and 
shallow hull, surmounted by a great 
wind-trap of hangar, does not appear to 
be a very happy conception, although 
the Japanese designers aim to increase 
stability by a marked flaring of the hull 
for three quarters of its length and the 
fitting of gyro-stabilizers. 

These 10,000-ton Japanese carriers 
are reported to carry 30 to 40 planes, 
have a designed speed of 30 knots, and 
mount 12 5-inch guns. More seemly 
looking than the Ryltzyo, their sides have 
been spared that boskage of sponsons, 
platforms, pillar supports, and cluttered 
control positions which disfigure that 
ship ; the funnels are small trunks on the 
starboard side only. Apart from a small 
patch of armor over the engine and boiler 
rooms, they are unprotected against sur
face attack although well armed for sky 
defense, and well represent a type of 
small carrier which has many advocates. 

In the Ranger ( completed 1934) the 
Construction Bureau of the U. S.  Navy 
provided accommodation for 75 planes 
in a ship of 14,500 tons with a speed of 
29 knots and armed with eight 5-inch 
guns. An island superstructure with 
bridges, control positions, and a light 
tripod mast was placed on the starboard 
'midships, with three hinged funnels on 
each side toward the stern. The leeward 
set are used to keep the deck free from 
smoke and heat eddies. Following her 
came the Enterprise and Yorktown of 
1 9,900 tons each, carrying over 100 
planes at 34 knots. These are generally 
enlarged editions of the Ranger but with 
a much larger island built around a most 
imposing funnel as in the Saratoga. 
These ships have catapults on the flight 
and hangar deck forward so that aircraft 
can be shot off without having to raise 
them to the upper flight deck. Protection 
is limited to an armored deck and some 
plating amidships over the boiler and en-

gine rooms, sufficient only to keep out 
small proj ectiles since their metier will 
be to avoid action and rely upon a pro
tecting screen of ships. 

A return to smaller dimensions has 
been made in the Wasp and Hornet, now 
building, which are 14,700·ton vessels 
housing 75 planes. Presumably each will 
have an island superstructure and fun
nel to starboard, as this appears to be 
the best solution of the furnace uptake 
problem when - practicable. There will be 
the same armament of eight 5 -inch guns 
with 30-odd smaller machine guns ; and 
they again are intended to be carriers 
pure and simple in distinction to the new 
German craft. 

THE German era! Zeppelin, recently 
launched, and "B," still on the stocks, 

were laid down in 1936 and are Ger
many's first attempt at carrier construc
t ion, which was forbidden to that coun
try under the Versailles Treaty. Actually, 
so long as her naval operations were 
confined to the Baltic and North Sea, 
she had no need of such craft, as shore 
stations could provide the formations 
required in these waters. Neither was 
transport required to overseas stations, 
as she has none. Hence, when it was de
cided that a fleet air arm should be built 
up, the question as to what type of car
rier was needed called for special con
siderations. Freed from coast defense 
duties, the new fleet was intended for 
the high seas, and guerre de course was 
to be the main function ; hence carriers 
would have to be specifically designed to 
that end. They might act in company 
with the big ships, or on their own after 
being escorted through blockaded areas 
either by surface ships or submarines 
or both. Yet when attacking convoys, 
they would be compelled to face enemy 
escorts of certainly cruiser tonnage ; to 
fight with any prospect of success, a 
cruiser armament, in addition to a heavy 
sky defense, would be a first considera
tion. To keep out the enemy's shell and 
to localize hits means armor and sub
division of the hull proper by heavy 
plating, which absorbs a lot of tonnage ; 
high speed under economical power 
means a long ship, with adequate beam 
and draft for proper sea-going qualities 

in the Atlantic, and a high freeboard. 
There would be no call for a very large 
number of planes to be carried, while a 
small target would be a sensible advan
tage. Therefore hangar space was limited 
to 40 planes. Working upon these desid
erata the Germans have produced a new 
conception which is bound to influence 
naval warfare very considerably. 

Displacing 19,250 tons, the era! Zep
pelin is 820 feet long between perpendic
ulars-about 70 feet longer than the 
Yorktown ( p.p. ) -88Yz feet in beam, and 
18V2 feet draft. The hull is simple and 
plain, four decks high, surmounted by a 
two-deck superstructure along which 
runs the flight deck. This falls short of 
the bows as in the Ranger, so that a 
hangar catapult is probable ; apparently 
there are to be catapults on each side of 
the flight deck forward. Sixteen 6-inch 
guns will be mounted, two aside in deep 
embrasures up forward and again in 
sponsons towards the stern, with the 
rest-so it is reported-in twin turrets 
fore and aft of the island superstructure 
as in the Saratoga. These guns will all 
have high-angle elevation. Ten 4.1 -inch 
and 22 smaller anti-aircraft guns make 
up a splendid all-purpose armament, 
fitting her for cruiser duties or for beat
ing off air attack. 

Forty planes will be carried by the 
era! Zeppelin and "B" and the designed 
speed is 32 knots. No details as to pro
tection are available but launch photos 
show an end-to-end armor belt and their 
hulls will probably be built on cruiser 
principles. From these details, it will 
be seen that, when operating on the trade 
routes, these two ships will introduce 
novel and difficult problems in the mat
ter of counter measures. 

Incidentally, it has been disclosed that 
Germany's planes can be equipped for 
mine-laying, the mines either being drop
ped from the air at low altitudes or re
leased from seaplanes riding on the sur
face. The torpedo planes have 16-inch 
and 17.7-inch torpedoes loaded with 
330 pounds of T.N.T. and 400 pounds 
of Novit, a new explosive. These are re
leased at 20 to 50 feet above water, and 
both types have a range of 2200 yards 
at 45 knots with gyroscopic adjustment 
so that they run in straight, zigzag, or 

1 1  
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Setting the destroyer pace, France's Mogador, a "cruiserette," mounts eight 5 .5·inch gullS and makes 39 knots 

spiral courses. High explosive bombs 
vary from no to noo pounds, and there 
are armor-piercing bombs, gas and phos
phorus bombs for use against personnel, 
and delayed-action nO-pound bombs 
for anti-submarine work. 

Having had an experience of  some
thing like 20 years in the design and con· 
struction of carriers which has covered 
a wide variety in types, and every oppor
tunity in the matter of trial and error 
over a wide field of experimentation in 
design and equipment, the British Ad
miralty has seen fit to revert to a type 
even larger than the Courageous which, 
a few years ago, was considered as an 
"out-size" not likely to be repeated. The 
22,000-ton A rk Royal has recently been 
passed into service and five more about 
50 feet longer and 1000 tons heavier are 
now on the stocks. 

This latest type of carrier is 800 feet 
long over all, 94 feet beam, and 23 feet 
mean draft ; that is, about 88 feet shorter 
and n feet narrower than the American 
Saratoga of 33,000 tons. Each carries 60 
aircraft and an armament of 16 4.5-inch 
dual purpose guns, a sky defense of six 
multiple pom-poms, and eight multiple 
machine guns. According to present 
standards of arming, this is a very heavy 
equipment, but could only be used 
against destroyers and aircraft. 

The effect of eight-barrelled pom·poms 
against destroyers has yet to be experi
enced, but in the opinion of torpedo 
officers they will have a devastating 
effect, being able to pierce plating and 
boilers, gun shields, and piping with such 
an overwhelming fusilade that no pre
vious experience with rapid-fire guns can 
be compared with it. The writer has seen 
a multiple porn-porn battery open fire 
upon radio-controlled aircraft at such a 
height that they could be followed only 
with a powerful pair of glasses. There 
was a thunderous rolling-not the ex
pected staccato of machine guns, but a 

continuous roar. In a few moments, a 
plane was twisting and tumbling down 
from direct hits, and was retrieved rid
dled ! 

The 4.5-inch is a new caliber, first 
mounted in the A rk R oyal, which would 
appear to be rather an unnecessary sub
stitute for the 4.7-inch. These guns are 
paired behind shields in side sponsons 
just below the level of the flight deck and 
have almost uninterrupted arcs of sky 
fire. 

Sixty planes are carried in- the A rk 
Royal, the hangars being arranged on 
two decks with three lifts transporting 
them to the flight deck. At the bow
which flares out to almost the extreme 
width of the deck-there are two cata
pults, with the deck between them ramp
ed down to give a clear runway. The 
stern is quite an extraordinary structure 
with the end of the flight deck carried 
aft far beyond it as a fan-tail to facilitate 
landing. Apart from having a plated-in 
forecastle and stern section, the A rk 
Royal resembles the Courageous and, 
being actually a deck higher than the 
Saratoga, presents an immense target. 
Otherwise, she has no special points of 
interest in general design. 

The French foffre and Painleve, now 
building, are to be of 18,000 tons and 
are reported as designed for 32 knots. No 
details are as yet available and they will 
not be ready until 1941 . 

Italy has no need for carriers, as the 
Mediterranean can be covered from her 
shore stations. 

Cruisers : In designing her cruisers, 
Japan has sought to compensate for an 
agreed inferiority in numbers, under the 
Naval Treaty, by installing superior ar
mament in each ship. This has meant, in 
general, an increase in length to accom
modate more turrets, with additional 
beam to give stability, and a necessary 
reduction in draft to keep displacement 

within Treaty limits. Her low free-board 
hulls, well sheered forward and tailed 
down aft, flared at the bows and along 
the water-line, surmounted by weird 
tower masts, a serried line of turrets, and 
wildly raked and twisted funnels, pre
sent profiles which cannot be mistaken_ 

In the six ships of the 8500-ton M ogami 
class, commenced between 1931 and 
1935, was mounted an armament of 15 
6-inch and eight 5-inch anti-aircraft guns, 
with 12 torpedo tubes and two wing cata
pults, all of which, in conjunction with 
a long center-castle and considerable 
top-hamper in the matter of bridgework 
made the first of the class unsatisfactory 
sea-boats. The two last, Tone and Tik�
ma, will carry only 12 6-inch guns, and 
have been considerably modified in other 
ways in order to regain the first consider
ation of all warships-sea-going abilities. 

Five other cruisers are also reported 
as being under construction. These are 
7000 tonners and by Japanese standards 
could carry 10 6-inch or a greater num
ber of 5.5- or 5-inch guns. The 100-
pound, 6-inch projectile has always pre
sented a handling difficulty for light
weight Japanese seamen, and this cali
ber was retained only because of the 
adoption of power-loading. But, since 
power in place of human energy means 
a great increase in both cost and dis
placement, a reversion to a smaller, faster 
firing, man-handled gun, which is almost 
equally efficacious against present-day 
featherweight hulls, is probably being 
considered in Japan for the new 7000-
ton ships as it is in Britain for the Dido 
class. 

Such cruisers would make admirable 
commerce raiders or convoy guardians 
-and it must be remembered that, in 
wartime, Japan will be vastly concerned 
with the maintenance of communications 
between her ports and the mainland of 
China whence all supplies of necessary 
minerals will be drawn. 
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Four 8000·ton light cruisers were in· 
cluded in the 1937 United States pro
gram and these Atlantas are to carry 12 
6·inch guns of only 47 caliber as against 
the 53-caliber, 6-inch guns in the Omaha, 
the shorter piece being a dual-purpose 
gun for use against sea and air targets. 
In general design it is believed that they 
will follow the Brooklyn lay.out with 
only two turrets forward and two aft, 
each housing three guns. Their com
mencement has been delayed until this 
year and they are not likely to be ready 
until 1942. 

In England, at present, there are 2 1  
light cruisers under construction, o f  
which the Edinburgh and Belfast are en
larged editions of the 91 00-ton South
ampton class_ They carry the same ar
mament of 12 6-inch guns but the after 
turrets are a deck higher and the boilers 
are moved 50 feet aft to bring the cata
pult between the fore funnel and the 
hangar. Considerably more interesting 
are the nine Fiji class of 8000 tons, but 
also armed like the Southampton and 
steaming a knot faster-the first British 
cruisers ca rrying an adequate gun-power 
for their tonnage to be built since the 
War. In the four triple turrets are 1 2  
6-inch guns, with eight 4-inch anli-air
craft guns amidships and multiple ma
chine guns on top of the hangars each 
side of the forward funnel. There is a 
patch of armor amidships over the en
gine and machine rooms, with continua
tions fore and aft along the waterline 
4 to 5 inches thick, with 2-inch armor 
on the turrets, so that these ships have 
,a very fair measure of protection_ Speed 
will be  33 knots with about 1700 tons of 
oil fuel. 

The 10 ships of the Dido class, of 5450 
tons each, represent a small, cheap, and 
well-armed type which can be built in 
quantity-a very necessary qualification 
for a cruiser design. They are slightly en
larged editions of the A rethusa-which 
carries six 6·inch guns and is  not very 
favorably regarded. In the new ships, a 
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larger armament has been achieved by 
the introduction of the 5.25-inch gun, ten 
of which are moun�ed in five twin turrets, 
three being forward on stepped levels 
and two aft so that six guns can fire 
ahead and four astern with wide arcs on 
each beam. Naturally, such ships can be 
only lightly protected, having I-inch gun
house armor and 2-inch plates amidships, 
plus the usual armor deck below water. 
With engines of about 70,000 horse
power, the designed speed is to be 33 
knots, now a standard British figure for 
cruisers. 

There are under construction three 
medium size French cruisers of the De 
Grasse class, which will be more or less 

, replicas of the British Fiji-8000 tons, 
carrying 12 6-inch guns in four triple tur
rets, eight 3.5-inch anti-aircraft guns, and 
four planes. No details as to protection 
have been issued, but these ships should 
be almost as well armored as the Gloire 
class recently completed, with 3 to 4%
inch plate over the engines and boilers, 
2lj2-inch decks, 5%·inch on turret faces, 
and 2-inch sides. Within recent years, 
France has been obtaining very good 
value for her displacement in all classes, 
and the De Grasse promises to be an 
excellent investment. 

Up to now, the Treaty has limited Ger
man cruiser displacement to 6000 

tons and 5.9-inch guns, but in the vessels 
now building, her constructors have gone 
to 10,000 tons and 8-inch guns for the 
Blucher and Seydlitz classes and 7000 
tons for a group of medium size mount
ing 5.9-inch guns. The BlUcher and Ad
miral Hipper are 640 by 70 by 15% feet, 
compared with 588 by 61% by 19% feet 
of the American Astoria, and will carry 
eight 8·inch guns in four turrets with 
12  4.1-inch guns and 12  torpedo tubes. 
There will be one catapult and three 
planes, with hangars amidships. A high 
speed is not aimed at but with the new, 
very high pressure boilers, which require 
about two thirds of the normal hull space, 
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a speed of 32 knots is expected. Launch 
photos show, from first to fourth turrets, 
a main-deck belt which is said to be 5 
inches, with light bow and stern continu
ations-in which case they will be the 
best protected of the Washington cruisers 
afloat. 

The second group, Prinz Eugen, Seyd· 
lilZ, and "L," are 654lj2 by 71 by 15 feet, 
being longer, broader, and with slightly 
less draught for the 10,000 tons. A few 
months ago the writer was informed that 
the Blucher class were being changed 
to nine 8·inch guns, but as the name-ship 
is retaining her original armament, it is 
possible that the Prinz Eugcn trio will 
carry the heavier armament in three 
triple turrets. It is  worth noting that in 
these ships the Germans have increased 
beam and diminished draught beyond 
even the Japanese ratios, and their sides 
are markedly flared amidships as well as 
at the extremities, so that, as sea-boats, . 
they would seem more suitable for the 
North Sea than the Atlantic. 

Of the four 7000 tonners, nothing is 
known except that they will probably 
carry nine 5.9-inch guns. Blucher and 
Hipper are to be completed this year but 
"j\f" and "N" ( 7000 tons)  were not laid 
down until 1937 and 1 938, and "0" and 
"P" are to be begun this year, so that 
none of these may be expected to join 
the service until 1 940 or 1941. 

Since the completion of the two Italian 
Garibaldis in 1937, no cruisers of large 
or medium size have been laid down, but 
a new type of fighting ship has been 
evolved in answer to the French 2884-
ton Mogador class which might be called 
"cruiserettes." These 12 vessels, of the 
R egolo class, are enlarged destroyers, or 
scouts, of 3362 tons armed with eight 
5.2-inch and six anti·aircraft guns and 
eight 21 -inch tubes, engined with 120,000 
horsepower for 41 knots. They are the 
first warships to have a designed speed 
of over 40 knots. Their dimensions are : 
444 by 44.7 by 13 feet so that they will 
be shorter, beamier, and shallower than 

The British 8000·lon Fiji class of cruiser : 12  6·inch guns, good armor protection. Hangars beside forward funnel 
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Britain needs a host of small escort vessels, such as the Black Swan, for convoy purposes 

the French ships, assuming that the 
length is between perpendiculars. They 
are essentially Mediterranean ships, able 
to make a very high-speed gun- and tor
pedo-attack with weapons of cruiser cal
iber, but without the sea-going qualities 
of a cruiser or her radius of action. At 
present, they mark a very interesting link 
between the cruiser proper and the de
stroyer-an up-to-date model of the 
"scout" which has appeared sporadically 
in most navies at one time or another. 

Destroyers : As already noted, the 
line of demarkation between cruisers and 
destroyers has now almost disappeared. 
The French M ogador mounts eight 5.5-
inch guns and 10 21-inch tubes and, with 
90,000 horsepower, has exceeded her 38 
knots. With guns able to exceed 25,000 
yards with a maintained fire of 16 rounds 
a minute, she is a most formidable craft. 
The French now possess 32 ships of her 
general type. They are employed both 
in the Channel and Mediterranean and 
have led to the Germans enlarging their 
destroyers to 181 1 tons, to carry an ar
mament of five 5·inch guns in single 
mounts and eight 21 ·inch torpedo tubes, 
and to steam at 36 knots. Thirty ships 
of the German Von Roeder and M aas 
classes are now built or completing. 
These have been countered by the Brit
ish Tribal class-1870 tons with eight 
4.7·inch guns and only four 21 ·inch tubes 
-in which torpedo equipment has been 
sacrificed for gun power. As destroyers 
proper, the British have 14 of the lave
lin class building and seven of the 
Lightning class recently laid down, the 
former being of 1690 tons and the latter 
of 1920 tons, with a common armament 
of six 4.7-inch and eight to ten 21-inch 
tubes. Just how the extra tonnage of the 
"L" class is to be utilized remains to be 

seen-probably in increased anti-aircraft 
guns. 

For many years the Japanese have 
been in the forefront in destroyer design 
and since 1926 have, year by year, been 
adding to their flotillas heavy-weights 
carrying five and six 5-inch guns with 
six or eight tubes and able to steam at 
34 knots. They were the first to give 
gun-house protection with high angle 
mounts, and to protect their torpedo 
gunners by shields. They also developed 
an exaggerated form of bridge, crowned 
by a heavy range-finder, and generally -
piled on top weight until the capsizing 
in 1934 of the Tomoduru ( afterwards 
salved ) led to a general criticism of this 
trend in design and a return to less ex
treme proportions in hull and curtail
ment of superstructure. In the eight units 
now building in the Kurosio class of 
2000 tons the Japanese have followed 
the French and Italians in merging the 
destroyer with the light cruiser and pro
ducing a "cruiserette" carrying eight 
5-inch guns and with 34 knots speed
which is well below what the United 
States and European Powers deem nec
essary for this type. But with an arma
ment almost equivalent to that carried in 
Italian and French vessels of some 900 to 
1400 tons greater displacement, they can 
afford to dispense with that extreme 
speed suitable for Mediterranean tactics 
and conditions ; for Pacific purposes they 
should be compared with the U.S.S. 
Somers, of 1850 tons, mounting eight 
5-inch guns and twelve tubes, steaming 
37 knots, and carrying 500 tons of fuel. 

Following the 12 Maury class destroy
ers of 1936 ( U.S. ) , come the 12 Sims 
and 16 Benson classes now under con
struction-the latter being of 1620 tons 
and generally resembling the standard 
one funnel Maury class but with six 5-

inch guns in pairs in place of four sin
gles, and the extremely heavy torpedo 
armament of 16 tubes, of which eight 
fire on each beam. American designs 
favor the practice of stowing all torpe
does in their tubes on deck rather than 
carrying half the number of torpedoes on 
the center-line and keeping spare ones 
below deck. 

Submarines and Auxiliaries : As 
regards submarine construction, no de
partures from the orthodox designs have 
been produced by any Power, although 
it is reported that a Russian boat of very 
large size--{)ver 3000 tons by estimate
has been seen in the Black Sea. 

The British, faced with the necessity of 
escorting a vast overseas traffic, have 
steadily added small escort craft to their 
Home and Dominion navies, of which the 
Black Swan is the latest sample. Of 1250 
tons, she mounts four twin 4-inch dual
purpose guns and, with 3600 horsepower, 
will steam at 19%, knots. She is designed 
to accompany a convoy through the sub
marine and aircraft zone. The earlier 
British escort vessels were very poorly 
armed, being first intended to be mine
sweepers, but are now down for re-arma
ment with six or eight 4-inch guns. 

Hosts of small craft-minelayers, 
mine-sweepers, motor torpedo boats, and 
so on-are being added to the European 
navies, but space precludes more than 
their mere mention. These brief descrip
tions of the capital ships, carriers, cruis
ers, and torpedo craft being built by the 
Powers give some indication of the tre
mendous activity being devoted to piling 
up offensive and defensive squadrons in 
preparation for the hostilities now 
threatened through territorial demands 
by Germany and Italy with Japan at the 
Far Eastern end of the "Axis." 



AIRPLANES, UNLIMITED! 
THE flying machine, in an age in 

which automobiles roll off the as
sembly line like shelled peas into a 

basket, is still hand made_ In some stages 
of assembly, it  takes two men four hours 
to rivet a single square foot of a metal 
plane's surface. In peace time, this de
ficiency of our most modern transport 
and military device is a 
machine-age paradox ; in 
war, it might be a calami
ty. For years our air corps 
officers, aircraft designers 
and builders, and aviation 
experts, resenting this pro
duction lag, have been 
praying-more fervently 
than ever since Munich
for some method of pro
ducing planes as rapidly 
as automobiles. 

Molded Fuselages and Wings Make Possible Mass 

Production . . . Plastics Employed . . . 36,000 

Planes a Year . . .  Trenlendous Wartinle Significance 

By F O RRE S T  D A V IS 

Their prayers seem about 
to be answered. A new 
technique, developed pri
marily by Col. V. E. Clark, 
veteran designer and our 
Army's chief aviation engi
neer during the World 
War, and secondarily by 
Dr. Leo Hendrik Baeke
land, the father of modern 
plastics, with the co-opera
tion of the Haskelite Cor
poration, of Grand Rapids, 
makes possible ( unless all 
signs fail ) a practically 
unlimited supply of stout, 
cheap, fast airplanes. 

A hint of the future : The fuselage of this plane is molded from laminated plastics in two shells, 
can he manufactured economically in mass production, has been subjected to severe tests 

For a year and a half a mystery ship, 
cream-colored with a vermilion stripe, 
had been haunting eastern airports from 
Florida to Quebec, undergoing all sorts 
of weather, as well as static, impact, 
and vibration tests_ Then, in the course 
of a Congressional monopoly investiga
tion last winter, Dr. Baekeland's son, 
George W. Baekeland, a World War 
aviator and aviation enthusiast, under 
fire of a quiz into patent relationships in 
that giant industrial stripling, plastics, 
digressed from his testimony long enough 
to reveal the existence of a laminated 
plastics plane fuselage which he said 
could be molded and made ready for the 
assembly line in two hours, half the time 
needed to buckle on a single square foot 
of the present airplane's skin. This was 
the cream and vermilion "Clark 46." 
Headlines flared briefly, but Colonel 
Clark, returning from Europe, squelched 
the sensation by wireless from his ship 
at sea. Only now, after months of gruel
ling tests, does he feel that his plane's 

performance justifies a public report on 
its nature and implications. This report 
I am authorized to make. 

HOWEVER the January revelation 
struck the average newspaper read

er, it was no news to rival designers, to 
builders, plastics researchers, or the Na
tional Advisory Committee for Aeronaut
ics. Nor did it surprise the air ministries 
of certain European powers apart from 
the Rome-Berlin-Tokyo axis. Insiders here 
and abroad knew that Clark, a distin
guished designer who, among many ac
complishments, devised the airfoils, or 
wings, for Lindbergh's Spirit of St. Louis, 
had been working at Hagerstown, Mary
land, on the mass-production problem. 
Some even recalled that during the 
Wodd War he instigated experiments on 
a molded plane ; an attempt which was 
abandoned after the Armistice because 
the technicians had been unable to form 
plywood in permanently smooth com
pound curvatures and because the ad-

hesives then known failed to protect wood 
from deterioration. 

Few doubted Clark's eventual success. 
Here was no eccentric, long-haired in
ventor, but an able aeronautical engineer 
rated high in Wall Street as well as in 
his profession. His backers, since he 
tackled the big job in 1934, include some 
of the most noted industrialists and fin
anciers in the country. Furthermore, a 
general feeling existed that the time was 
ripe for fundamental advances in the lag
gard art of airplane fabrication . If Clark 
didn't lift the curse of Adam from the 
industry, it was felt, some one else would 
-and pretty soon. New, synthetic resins 
brought out by the plastics laboratories 
had given aviation, as well as a host of 
other crafts, novel materials and tools. 

Early planes were contraptions of 
doped silk, spruce strips, wire, and bam
boo poles. The war brought plywood or 
veneers bound with animal or casein glue. 
Plywood was, and still is, unsatisfactory, 
since it is virtually impossible to protect 

IS 
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j::thotographs of I)lane by Rol>et't Littell  
wood against rot, fungi, moisture, warp, 
and check. In 1929 arrived the light, all
metal alloy plane, which made possible 
transatlantic clippers and the 350 mile
an-hour pursuit ship. But the inside of 
each wing, each fuselage of an all-metal 
plane is a forest of carefully calculated 
stiffening frames and stringers ; the out
side is peppered with thousands of rivets. 
It takes weeks, often months of the work 
of many skilled hands to complete such 
a plane. The great Douglas plant, under 
forced draught, needs 18 months to turn 
out 500 ships for the British. 

Now examine the "Clark 46," which 
in time may relegate metal planes 

to the shelves of history. Its fuselage is 
sleek, glass-smooth, and rivetless. There 
are a few discolorations and nicks on the 
belly, made by stones cast up from the 
wheels. ( In the case of a metal fuselage, 
stones striking its underside leave notice
able dents. ) Otherwise its perfect flanks 
give no indication of the 1600 hours it 
has spent in the air, deliberately exposed 
to every flying stress and strain, to every 
onslaught of rain, sleet, and snow. Rap 
on it, and wonder at the light, unsubstan
tial sound. Peer into the dark interior, 
climb into the cockpit, and notice the 
complete absence of structural supports_ 
All the space is free. And there is only 
a faint seam to show where the two 20-
foot half-shells that form the fuselage 
were joined together. 

Colonel Clark has given the name 
"Duramold" to the new material from 
which this fuselage is made_ Manufac
tured by a secret process employing 
phenolic resins discovered by Dr. Baeke
land, Duramold, roughly speaking, is a 
laminated plastic similar to the glossy 
table tops and decorative panels often 
found in night clubs or cafeteria-bars. 

Technically, Duramold stands some
where between the plywood built into 
airplanes between 1917 and 1931, and a 
true plastic . The difference between a 
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laminated and a true plastic is this : a 
laminated product uses organic fiber. 
such as wood or cotton, for its base, and 
employs resin as an adhesive, a forming, 
and a coating agent ; whereas the true 
plastic has resin as its base and may or 
may not use fiber as a reinforcing filler. 
Practically, a true plastic requires high 
temperatures and enormous pressures 
for forming. Duramold is molded inex
pensively in a die. Exactly how this is 
done can not be explained since the se
cret is well kept. I can only reason that 
thin strips or sheets of plywood, of long 
straight grain, are formed into the de
sired curvature, that they are then fixed 
into a mold, partially impregnated with a 
phenolic resin, and then pressed into a 
cohesive mass that is no longer wood nor 
synthetic resin but virtnally a new syn
thesis. 

Duramold does not chip or corrode ; it 
resists water, oil, and acids ; and is 
stronger than metal. Says Colonel Clark : 
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Left : Side view of the 
"Clark 46," showing the 
sleek lines of the molded 
plastics fuselage. In this 
model, the wings are of ply. 
wood, to furnish eompari
sons between the two rna· 
terials under operating con·  
ditions. Below : A close·up 
view of the molded fuse· 
lage, showing absence of 
rivets and other projections 

"In the form of a simple thin-walled cyl
inder of given weight under compression, 
Duramold is, roughly, 10.4 times as 
strong as stainless steel, 3.4 times as 
strong as aluminum alloy, and 12.1 times 
as strong as reinforced solid phenol for
maldehyde resin ( a  plastic ) ." Its basic 
ingredients are cheap and, in part, ab
surdly common. Set in molds, Duramold 
can be given any desired shape-and will 
keep that shape. 

The shape of a plane is all important. 
Experts in aerodynamics know that tiny 
bumps or depressions measurably inter· 
fere with the flight of a plane. In metal 
planes such flaws are hard to avoid ; in 
planes of Duramold, true to a few ten
thousandths of an inch, there need be 
none. Engineers have said that the "Clark 
46" is, aerodynamically, the most nearly 
perfect plane they have ever flown. 

And only the fuselage of the "Clark 
46" is Duramold. The ailerons and rud· 
der are of alloy ; the wings are of im· 



JULY · 1939 

proved plywood-used partly because a 
plastic fuselage was sufficient for experi. 
mental purposes, and partly because Colo
nel Clark wanted to compare the behavior 
of the two materials. Even laymen who 
have examined the plane have remarked 
the fact that, while the Duramold has 
stood the tests of 20 months, the plywood 
has not. The wings, applied in sections
not molded in two longitudinal parts like 
the fuselage-show signs of repair. One 
jo int has been damaged by the weather
or by rot. 

Within a few months we shall see a 
plane in which wings as well as fuselage 
are made of Duramold, for the wings are 
no more difficult to fabricate. At the pres
ent stage of this new process, Duramold 
may be pressed in lengths no longer than 
40 feet, giving a wing spread of 85 feet, 
ample for most military purposes. Dura
mold planes will be as strong as metal ; 
more fatigue resisting, it is believed ; as 
safe in the air ; and probably less haz
ardous in a crash, since wood breaks 
more slowly than metal under impact. 
Under gunfire, Duramold fuselages and 
wings will fare better than metal ones 
because they will have no vital structural 
points to be shot away. 

BECAUSE of its seamless, rivetless 
skin, a high-speed, all-Duramold 

plane will have a frictional drag no 
greater than glass, and will be theoretic· 
ally 7 percent faster than its all-metal 
counterpart. At 300 miles per hour, this 
would be a gain of 21 miles. 

But the revolutionary feature of this 
new process is, of course, the speed of 
manufacture. At the Haskelite plant in 
Grand Rapids, nine men molded a half 
section of the "Clark 46" in one hour
two hours for the whole member. Shipped 
to the Fairchild factory, only 5 hours and 
20 minutes were required to assemble the 
entire fuselage and fit it, without filing or 
drilling, to the completed plane. And 
this, remember, was an experimental job. 
In factory production, when that comes, 
the time will be cut down even further. 
There is no reason why Duramold wings 
and fuselages may not eventually be 
turned out as rapidly as Fords. 

Colonel Clark undertook his research
es as a preparedness project. Having 
learned a lesson from our pitifully in
adequate air building program during 
the last war, he foresaw a period of heart
break for the air arm in the next war 
while production awaited the slow, man
ual job of fixing stringers in airplanes 
and fastening them with millions of riv
ets. The answer was the elimination of 
stiffeners and rivets. Sherman Fairchild, 
of the Fairchild Aviation Corporation at 
Hagerstown, shared his views ; the chem
ists of the Bakelite Company advised ; 
and the Haskelite Company, a laminated 
p lastics firm at Grand Rapids, gave in
valuable aid based on extensive experi
ence which they have gained in the highly 
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specialized field of plywood fabrication. 
Personally, Colonel Clark is a well· 

girthed, patient·voiced gentleman of 53. 
with kind manners, an abstracted air, and 
blue eyes as cold as calculus. Born in 
Uniontown, Pennsylvania, and christened 
Virginius Evans, Clark went to Annap
olis, transferred later to the Army's Coast 
Artillery, finally to the Aviation Section, 
Signal Corps. At 29, he was made chief 

Col. V. E. Clark, veteran airplane 
designer, who is  pioneering in the 
field of laminated plastics planes 

engineer of Army aviation, a post he held 
throughout the war and until he retired 
from the Army in 1920 to become chief 
aeronautical engineer of General Motors 
at the Dayton-Wright plant. When Gen· 
eral Motors withdrew from aviation in 
1 923, Colonel Clark helped organize and 
became chief engineer and vice president 
of Consolidated Aircraft at Buffalo, de
signing and building more than 800 train
ing ships there for the Army and Navy. 

From the standpoint of national policy, 
the use of Duramold, or other easily ob
tainable plastics materials, would free 
aircraft makers from their present de
pendence on aluminum alloys. But what 
is more important, the Clark method may 
realize the long-standing dream of air
planes as cheap and accessible as auto· 
mobiles. It is not inconceivable that Clark 
might one day be the Ford of the sky
ways. The fact that production of plastics 
airplanes has no observable limits gives 
his enterprise exciting scope at this junc
ture in European affairs. 

Nazi Germany terrified the world by 
turning out 10,000 metal planes in one 
year. The democracies-including our
selves-knew that it would take months, 
perhaps years, to overcome this prepon· 
derance. We can tumble airplane motors, 
instruments, propellers, fittings off the 
assembly line. But production bogs down 
in the bottleneck of the great structural 
parts, with their thousands of man-hours 
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and millions 0 f rivets. The German war 
plane program calls for 160,000 skilled 
workers in the airplane plants alone, plus 
240,000 more to make parts and metal 
sheeting. Duramold planes will break the 
bottleneck. With ten sets of dies, two 
hundred men in a factory covering one 
city block could build enough Duramold 
fuselage, wiug, and tail shells for 300 
planes a month ; with 100 dies, 2000 
workmen, only semi-skilled at that, could, 
in one year, mold and assemble 36,000 
Duramold planes. 

THESE things are just around the 
bend of the future. Colonel Clark, 

long a pioneer, has rivals. Glenn Martin, 
who built hedgehoppers contemporane
ously with the Wrights and Glenn Curtiss, 
has been conducting research in his 
Maryland plant for two years, and has 
established a fellowship at the Mellon In
stitute under Dr. William 1. Rast, with 
the hope of evolving his own plastics type 
ship. Another group with a dozen chem
ists and engineers is at work at Has· 
brouck Heights, N. J ., under Eugene 1. 
Vidal, former Director of Aeronautics in 
the Department of Commerce. They have 
already molded seaplane pontoons which 
are now being tested by the Navy. In 
Europe, the race for solution of the 
problem of mass production planes is 
furious, the contestants being England, 
France, Germany, Italy, Holland, and the 
U. S. S.  R. The English De Havilland 
Company leads in research. Plastics pro
pellers-lighter, stronger, and cheaper 
than metal-are being produced in Eng
land and in the United States. The 
German Heinkel Works is supposedly 
making three planes a day of plastics 
plywood panels-which is pflmltlve 
compared with Colonel Clark's achieve
ments. Another German firm is said by 
the British Aviation Journal, The A eT�
plane, to be installing 12,000-ton plastics 
molding presses, possibly large enough 
to form structural airplane parts. The 
implications of all this are tremendous. 
When the new science of plastics has 
helped solve the problem of mass pro
duction of planes, the winged fear that 
made Munich possible need never be reo 
peated. No one nation will be able to cow 
another from the air for long. Portugal 
and Peru, if  they wish, may have air fleets 
as large as those that terrorized Europe 
last September. Preponderance in avia
tion may give way to equality ; planes 
may become as commonplace and unim
portant in the balance of war and peace 
as rifles are today. The only possible su
periority in the air may depend on 
morale, flying skill, strategy, and a ready 
supply of petroleum. If peace lasts until . 
plastics planes are as much a reality as 
Fords, their sheer quantity may help to 
keep the peace. And to peacetime avia
tion, their cheapness, durability, and 
steadiness may open up as yet undreamed 
of vistas. 



WHAT I�EPS THE STARS SHINING? 
READERS who have had the patience 

to follow our story of stellar energy 
into a third installment may be ex· 

cused for asking what dramatic conclu· 
sion justifies so long a tale. So far, we 
have built up the situation, and shown 
that the climax of the play must be a 
transformation scene, in which atoms of 
wme kinds combine and change into 
atoms of others, with liberation of the 
energy which keeps the stars shining. 
This atomic-or, rather, nuclear-inter· 
play was first fully interpreted, very re· 
cently, by the brilliant work of Professor 
Bethe of Cornell. The plot is a bit com· 
plicated, and it will be well jf we begin 
with a list of dramatis pl'Tsonae-that 
is, of the various sorts of atoms, and of 
those of their properties which concern 
the action : 

The Lighter Atoms. 

Nam e  Sym bol Charge Mass 

Electron e - 1  0.00055 
Neutron n 0 1 .00893 
Hydrogen Hl 1 1 .00813 
Deuterium H2 1 2.01473 
Helium He3 2 3.01699 
Helium He l 2 4.00386 
Lithium Lir. 3 6.01 686 
Lithium LF 3 7.01818 
Beryllium Ben 4 9.01504 
Boron BlO  5 1 0.01631 
Boron B11 5 1 1. 01292 
Carbon C12 6 12.00398 
Carbon C13 6 1 3.00761 
Nitrogen NH 7 14.00750 
Nitrogen Nl:i '7 1 5.00489 I 
Oxygen 01G  8 16.00000 

The masses given in the last column 
are the values for the whole atom-to 
get that of the nucleus, subtract the 
mass of the number of electrons given in 
the third column ; for example, a hydro· 
gen nucleus ( proton ) has the mass 
1 .00758, and a helium nucleus ( alpha 
particle ) 4.00276. The various isotopes 
of the elements are listed separately. The 
more abundant ones are named in italics. 
We have now to fix our attention on the 
small decimal parts of the numbers in 
this last column. In a reaction between 
nuclei-whether they combine or break 
up-the main part of the mass is not 
altered-only the small "mass excess" 
above a whole number.1 We may, if we 
will, think of the whole numbers as rep· 
resenting in some way the "quantity of 
matter" ( whatever that may mean ) and 
the decimal parts the differences in the 

lFor many heavier atoms, such as  iron, there is 
a small "mass defect," but this does not con
c ern us now. 
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According to Bethe�s Theory, the Most Notable 

Achievenlent of Theoretical Astrophysics of the 

Last Fifteen Y ears� It is Atomic TransforInations 

By H E N  R Y N O R  R I S R II S S E  L L, Ph.D. 
Chairman of the D epartment of Astronomy and D irector of the Ob
se rvatory a t  Princeton Univers ity. Research Assoc iate of the Mount 
Wilson O b s e rvatory o f  the Carnegie I nstitution of Washi ngton 

amounts of energy with which they are 
hound together into a unit. The tighter 
they are bound, the smaller, naturally, 
is the mass·excess. 

It thus appears that the helium nucleus, 
and those of carbon and the following 
elements, represent configurations of low 
internal energy, while hydrogen is high. 
est up on the scale ( except for neutrons, 
which, as we pointed out last month, will 
be very short lived inside a star ) . 

The transformation of hydrogen into 
heavier elements is therefore the main 
process to which we must look within the 

> stars. Four neutral hydrogen atoms have 
a mass 4.03252, which exceeds that of 
a helium atom by 0.02866, or one part in 
141. This looks small ; but if the Sun 
was made of hydrogen, and turned into 
helium, the energy corresponding to the 
loss of mass would keep it shining at the 
present rate for 106 billion years. We 
have at last found an adequate source of 
stellar energy. Other transformations 
would give much less ; for example, to 
turn four helium atoms into one of oxy· 
gen ( if possible ) would diminish the 
mass by one part in 1040, and be but a 
tenth as effective. 

WE may now-following Bethe-con· 
sider what is known about the vari· 

ous reactions between these atoms. 
In the first place, only hydrogen nuclei 

( protons or deuterons ) produce effects of 
importance. An alpha-particle has twice 
the charge of the proton, and so is more 
�trongly repelled, and, having four times 
the mass, it moves but half as fast at the 
same temperature. It is therefore enor· 
mously less likely to "penetrate" another 
nucleus. 

Secondly, most of the nuclei in the 
table can be penetrated by a proton, if 
hit hard enough, and transformed ; but 
there is one great exception. Helium is 
invulnerable. If a proton entered an al· 
pha-particle and fused with it, the result. 
ing nucleus would have mass 5 and 
charge 3-it would be LiS. It might be, 
however, that as the proton entered, it 
knocked out a positive electron, reducing 
the charge by a unit : this would give 

He�_ Neither of these has been found, 
experimentally ; and there is very strong 
reason to believe that such nuclei are in· 
herently unstable-not capable of inde· 
pendent existence for even the minute 
fraction of a second for which some radio· 
active nuclei endure_ If two alpha·par. 
ticles should penetrate one another, they 
would form Be8 ( charge 4, mass 8) . This 
is now known to be unstable ; it breaks 
up again into the two alpha·particles. 
Hence helium, once formed, appears to 
be indestructible. Nothing more can hap. 
pen to it. If hydrogen is the fuel of the 
stars, helium is the ashes. 

Thirdly, the lighter nuclei, from deu· 
terium to boron, react rather readily with 
protons. But, either at once or after two 
or three successive changes, the resulting 
products break up into helium. To take 
examples observed in the laboratory 

Li7+H1 = 2H;e4 ; Bl1+Hl = 3He-1 
If hydrogen and light elements are or· 
iginally present, these reactions will lib· 
erate a large amount of energy ; but each 
light nucleus, once caught, is used up, so 
that the process has a limit. With carbon, 
however, a new situation appears. As 
worked out by Bethe, the first reaction is  

C1 2+Hl = N13+y 
that is, a proton enters the carbon nu· 
cleus, producing a new nucleus of mass 
13 and charge 7 ( nitrogen ) . The energy 
corresponding to the loss in mass is lib· 
erated as a gamma· ray ( y ) . The nucleus 
,,!13 has been produced artificially, and 
is radio-active, emitting a positive elec· 
tron, and dropping back to charge 6. 

N13 = C13+e +  
Another proton builds this u p  into or· 
dinary nitrogen 

C13+H1 = N14+y 
and still another into an isotope of oxygen 

Nl4+Hl = 015+y 
This, again, is a known artificial radio· 
active element. 

015 = N15+e + 
We might expect N15 to be built up into 
016-common oxygen-but Bethe gives 
good reasons for supposing that, except 
in perhaps one case in ten thousand, the 
product of the next collision will break 
up into two pieces, according to the 
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equation 
N15+Hl = C12+He4• 

One of these is a helium nucleus-and 
the other is the carbon with which we 
started. We have here a regenerative pro
cess. The carbon is not used up, but re
appears at the end of the cycle, and the 
net result is that four protons have disap
peared, and been replaced by one alpha
particle. The energy corresponding to the 
loss of mass is liberated in various ways 
-as gamma-rays, or as kinetic energy of 
motion of the ejected positive electron or 
alpha-particle ; but these will quickly be 
converted into energy of heat-motion in 
the gas. 

The positive electrons, by the way, will 
not last long. They will meet negative 
electrons, and, in this case ( unlike whole 
atoms ) the two may annihilate one an
other-liberating still more energy. 

Finally, the rates at which all these 
reactions occur increase very rapidly 
with the temperature-but, at a given 
temperature, are always most rapid for 
the nuclei of smallest charge. Their actu
al amounts at a given temperature and 
density can be calculated in many cases 
from laboratory observations of the yield 
of the products under known conditions, 
and estimated in the others on the basis 
of a fairly extensive knowledge of the 
general properties of the nuclei. 

Suppose now that we had a mass equal 
to the Sun's, containing ( like the Sun) 
35 percent of hydrogen, and all sorts of 
other elements. If it started with a very 
large diameter, its central temperature 
would be low, and none of the nuclear 
reactions would work. It would have to 
contract to keep shining, and so grow 
hotter inside. 

WHEN the central temperature 
reached about 300,000 degrees ( ac

cording to Bethe ) hydrogen and deute
rium would begin to interact, and by the 
time it had reached 400,000 degrees this 
reaction would supply enough heat to 
keep the star shining. The contraction 
would then almost cease until the deute· 
rium was used up (not entirely, because, 
as it became exhausted, the temperature 
would have to rise a little to get enough 
heat out of the diminishing supply ) . 
When it was gone, contraction would en
sue until, at about 2,000,000 degrees, 
lithium became available as "fuel" and 
called' another halt. Beryllium would 
work at about 3,000,000 degrees, and the 
two isotopes of boron at five and nine. 
With all these possibilities, the star might 
keep going for a good while ; but so far 
as we can determine from the study of 
the spectra of the Sun and the stars, all 
these light elements are rare ; their total 
amount is but a very small fraction of the 
hydrogen. 

When they were all gone, there would 
be more contraction till, at a temperature 
of 15,000,000 degrees, carbon began to 
be attacked. At first the carbon would be 

SCI E N T I F I C A M E R I CA N 

turned into nitrogen : but, at 18,000,000 
degrees, this too would react. Bethe's 
cyclical process would then be in opera
tion-the carbon would be regenerated, 
and act as a catalyst to turn more hydro
gen into helium. This stage would con
tinue so long as any hydrogen was left
that is, for very much longer than all the 
previous ones. 

We should therefore expect to find the 
great majority of the stars in this situa
tion-but how can we check this by ob
servation ? The test is very simple-the 
central temperature, calculated thus from 

Hans Albrecht Bethe, professor of 
physics at Cornell University and 
originator of the notable theory 

atomic theory, should agree with that de
rived from observations of the stars. 

The rate of the carbon-chain reaction 
increases very rapidly with the tempera
ture-about as its 18th power. Hence, in 
a star which radiated 100 times as much 
heat per unit of mass as the Sun does, 
the temperature would have to be only 
14 percent higher ( if the density were 
the same too ) .  That is, most of the stars 
should have central temperatures of 
about 20 million degrees. 

Now it has long been recognized that 
the stars of the main sequence-the most 
important of all groups-have all about 
the same internal temperature, and, 
when allowance is made for the hydrogen 
present, the temperature comes out close 
to 20,000,000 degrees. Even the differ
ences between the bright white stars at 
the top of the sequence and the smaller 
and cooler ones like the Sun are repre
sented by the theory. Bethe gives the fol
lowing comparison ( central tempera
tures in millions of degrees ) : 

Sun Sirius U Ophiuchi Y eygni 
Theory 18.5 22 - 26 30 
Observation 19 26 25 32 
The theoretical values would be changed 
by a few percent by different assumptions 
as to the amounts of carbon and nitrogen 
present in the stars, and the observed 
values by different adopted "models" of 
internal density. But the conspicuous 
agreement could hardly be vitiated. 
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Here we reach the climax of the drama. 
Previously we could calculate, from the 
general properties of atoms, that a star 
of given mass and hydrogen content 
should be of a certain brightness. Now, 
from the properties of atomic nuclei, we 
can show that most stars of the given 
mass should also be of a certain diameter, 
and a corresponding surface tempera
ture. 

In other words, from the mere state
ment that there is a body having 330,000 
times the Earth's mass, and containing 
35 percent of hydrogen, we can predict 
that it will have the size, brightness and 
temperature of the Sun. We could do the 
same for Sirius, and for innumerable 
other stars. The Main Sequence is theo
retically explained. 

This is the most notable achievement 
of theoretical astrophysics since the es
tablishment of the relation between mass 
and luminosity, and deserves all the cred
it that can be given it. 

Certain consequences of Bethe's theory 
may be briefly discussed in closing. 

Nuclear reactions involving heavier 
atoms-for example, building up oxygen 
into fluorine-are quite possible ; but 
they would work at an appreciable rate 
only at higher temperatures than the car
bon cycle, and so would not have a 
chance to happen in the stars. Bethe and 
Gamow have given a great deal of atten
tion to the question whether side-reac
tions, which h'appen to only a small per
centage of the nuclei in a star, may build 
up heavier atoms, but have found every 
road blocked. There is at present no ex
planation how such elements as sodium, 
calcium and iron can have been formed. 
We must assume that they are "older 
than the stars" and for the present let it 
go at that� 

THE history of a star, after the carbon 
cycle is at work, appears to be fairly 

clear. As it gradually uses up its hydro
gen, it must get brighter-and expand a 
little, to keep its central tern perature 
from rising too rapidly. After a very long 
time ( Bethe calculates 12 billion years 
for the Sun ) the hydrogen will become 
exhausted, the star will once more con
tract and draw upon gravity. Stars of 
small mass will end up as white dwarfs ; 
those of large mass will shrink still more. 

Finally, the giant stars are not yet ac
counted for. Their central temperatures 
must be far too low to "turn on" the car
bon cycle-unless they are built inter
nally upon a very different model with 
very high central condensation. This may 
be true : or they may contain large quan
tities of light atoms, and be consuming 
these ; or perhaps they draw upon some 
energy-liberating process which has not 
yet been duplicated in the laboratory. We 
must at the moment rest uncertain-and 
the students of the stars have still some
thing to work out.-Princeton University 
Observatory, April S, 1939. 



RUBBER'S 'LITILE BROTHER' 
A MERICANS have become so accusft tomed to newspaper headlines pro-

claiming another minor miracle in 
science that it requires an outstanding 
achievement nowadays to make them 
pause and take notice_ 

Such an achievement has come out of 
the laboratory of the oldest rubber com
pany in the middle west where scientists 
have brought into the world a synthetic 
material so closely akin to rubber that it 
is being called rubber's "little brother." 
The new substance is Koroseal, and, sig
nificantly, its wonders can be introduced 
to the world on the one-hundredth anni
versary of the discovery, by Charles 
Goodyear over his Massachusetts kitchen 
stove, of the process for vulcanizing rub
ber. 

Koroseal is not a synthetic rubber, its 
scientific god-parents are careful to point 
out, for no true synthetic rubber exists 

Purified hasic ingredients of the 
new material. Limestone, coke and 
salt are so common that only factory 
conditions can limit production 

in the world today, although there are 
other rubber substitutes_ Scientists have 
been searching for decades for the secret 
of nature that would enable them to 
manufacture rubber cheaply in the test 
tube, but the quest has been catalogued 
with such "impossibles" as the philoso
pher's stone. Yet Koroseal, its discover
ers confide, has many of the qualities a 
synthetic rubber should possess and is, 
in fact, better in some respects than natu
ral rubber. It is made from such com
mon substances as limestone, coke, and 
salt. 

This new chemical compound opens 
up a vast new field of utility because it 
has proved its ability to operate in places 
where rubber never could perform. It is 
adaptable to varied uses, and in a variety 
of forms ranging from the fire-resisting 
coating on power transmission cables to 
lining in hot acid tanks and the fine-
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Rubber-Like Material . . .  Koroseal . . .  Made of Lime

stone, Coke, Salt . . .  Superior to Rubber in Several 

Ways . . .  Not Yet Adapted to Autonl0bile Tires 

By F L O  R I AN E. W O O  D 

textured clothing in milady's wardrobe. 
Since natural rubber is an indispensa

ble product in daily life, and, therefore, 
a vital commodity in war-time, the dis
covery of Koroseal is highly significant 
as nations rush ahead with armaments. 
In the United States, a number of rub
ber-like synthetics have been developed 
since the World War, but the total annual 
commercial consumption of the artificial 
products has amounted to only about I 
percent of that of rubber. Nevertheless, 
such scientific strides have been made 
with these synthetics that the price of 
one artificial rubber product has been 
lowered from $1.0S to 6S cents a pound, 
while natural rubber hovers currently 
about the IS-cent mark. 

Some American chemists have been 
bold enough to predict, in the light of 
rapid developments in the synthetic rub
ber field, that the rubber industry could 
make the United States independent of 
the need for natural rubber in one year 
with a sizable expenditure for equipment 
to manufacture Koroseal and other syn-

thetic, rubber-like products. They point 
out that it required much larger sums 
and many years longer to  bring natural 
rubber to  a point of wide utility. 

Significantly, scientists point out that 
it would require an acre of rubber trees 
17,S20,000 hours, or 2000 years, to pro
duce the same amount of natural rubber 
which could be turned out svntheticallv 
in one hour by a laboratory only on� 
acre in area. This fact alone dramatically 
illustrates the importance of any syn
thetic material which possesses qualities 
that would enable science and industrv 
to substitute it in services where natm;l 
rubber long has functioned. For in com
mercial use today, rubber is the vital 
sinew of more than 32,000 varied prod
ucts, most of which are indispensable to 
every-day life. 

M ANY "first cousins" of rubber have 
bobbed up in the laboratory, but 

only in very recent years have products 
been discovered and developed which, in 
addition to having rubber-like physical 

properties, are so chemically 
constituted that in many spe
cial cases they will outserve 
rubber. For example, acids 
that chew the life out of every 
metal except the "noble met
als," and devour stone or 
glass with equal ease, leave 
Koroseal unblemished. Oils 
that permeate the pores of 
many substances, including 
rubber, and cause them to 
swell , soften, and disintegrate, 
practice their wiles in vain on 
KoroseaI. Oxygen, great level
ler of flesh, wood, and iron, 
won't leave a smudge on its 
face ; and in resistance to wa
ter, a duck's back is no better, 
by comparison. 

This elaborate gown, prize-winner at America's 
first Rubber Ball, was fashioned of Koroseal 

Koroseal's sire is a corro
sive gas and its dam a color
less flammable gas. The fac
tor which gives Koroseal an 
edge over rubber is its im
munity to ozone, rays of the 
sun, and oil-all deadly ene
mies of natural rubber. How-



J U LY · 1939 

OF the mis·called "synthetic ruh· 
bers" commercially availahle 

today, only one is dealt with sped. 
fical ly in the accompanying article. 
There are, in fad, three important 
synthetics in this class ; the follow· 
ing paragraphs summarize their 
ch aracteristics and detail the uses 
to which industry is  putting them : 

Koroseal products are resistant 
t o  moisture, oxygen, ozone, stron g 
acids and alkalies, and most cor· 
rosive chemicals .  Typical applica. 
tions are wire and cahle i nsulation 
and sheathing, textile roll coveri n g. 
tank lining, pipe c overing, coating 
for plating racks, chemically·resistant 
tuhing, impregnated fahrics. 

Neoprene i s  used primarily jJe· 
eause of its resistance ( l )  to sw ell· 
ing in oil and gasoline, ( 2 )  to 

ever, scientists still face sev· 
eral problems in connection 
with Koroseal. There is, for 
example, the problem of re
s iliency, where Koroseal lacks 
character ist ics  of rubber .  
Then, too, while Koroseal can 
adapt itself to temperature 
ranges from minus 40 degrees, 
Fahrenheit, to plus 150, Fah
renheit, research experts hope 
to increase this range and to 
change some of its present 
characteristics so that it will 
maintain a more stable con
sistency under temperature 
changes. 

S C I E N T I F I C  A M E R I C A N  

cracking in sunlight, ( 3 )  to deter
i oration under oxidizing conditions. 
and (4) to softening at fairly hi gh 
temperatures.  It finds application in 
curh pump gasoline h o se, crude oil 
hose, distillate hose, automotive 
goods such as gaskets and vihration 
insulators, printing plates and rollers, 
oil resisting transmission and con
veyor belts, oil resisting packing, an d 
the like. 

Thiokol products are noted for 
I.heir resistance to  ' solvents, lacquers. 
gasoline, and oils ; their resistance to 
sunlight and ozone ; and their 10\'1 
permeability to gases. Principal uses 
are lacquer hose, crude oil h ose, 
curb pump gasoline hose, ignition 
cable coverings, oil-proof extension 
cord, i mpregnated paper gaskets, and 
printing pbtes .-The Editor. 

The peculiar difficulty of  
Koroseal to react favorably 
under wide variances of tem
perature makes it unadapt
able, at present, to automobile 
tires. Likewise, it cannot func
tion under conditions where 
abrasion is encountered at 
high temperatures, although 
at low temperatures Koroseal 
can withstand abrasion very 

The new material so nearly resembles rubber 
that it may be worked on rubber machinery 

well. With the objective of effecting these 
improvements, a staff of 20 technical ex
perts is at work in the laboratory of The 
B.  F. Goodrich Company, where the syn
thetic was discovered, to overcome its 
disadvantages, 

Koroseal made its first commercial ap
pearance quite inauspiciously to rid 
electro-plating of one of its greatest han
dicaps since that industry's inception. 
Some metal racks on which were sus
pended objects to be plated in electro
lytic baths were found to absorb more 
metal than the products plated. Koro
seal's peculiar resistance to plating solu
tions made it highly satisfactory for in
�ulating these racks. It has found its way 
into the steel industry as a lining fo

-
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pickling vats, and it is the only material 
so far discovered that defies the hot acids 
which are used in the pickling of stainles 4 

steel. Recently, petroleum engineers in 
the west discovered that the great under
ground network of pipes which trans
ports oil many miles from field to reser
voir was being destroyed by salts of the 
earth acting upon the metal. Koroseal 
came to the rescue, supplying a protective 
coating similar to the pickling vat lining. 

Transparent Koroseal is superior to 
any other flexible material in resisting 
the diffusion of certain toxic gases which 
might be used in wartime. The psycho
logical effect of  a transparent Koroseal 
gas mask is said by scientists to lift the 
soldier's morale 100 percent. Another 
possible war use for Koroseal is its ap
plication to soldiers' uniforms, by coating 
or impregnation, to prevent mustard gas 
wounds. During the World War, thou
sands of soldiers received life-time 
wounds from this vicious gas, one of the 
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most difficult to combat on the battle
field. Koroseal is three times more effec
tive than rubber in resisting mustard gas. 

It is evident that this new synthetic 
has boundless possibilities in the fields 
of transportation, communication, and 
heavy industry, as well as in countless 
varieties of products, including wearing 
apparel. It can be poured, molded, or 
cut, coated, painted, impregnated" or 
laminated. It can be firmly attached to 
metal, fabric, or even to natural rubber. 

BECAUSE Koroseal can be made j elly 
soft or bone-hard, it has  an extreme 

range of utility. The soft form, Korogel . 
was one of the first products sold com
mercially ; it was found highly satisfac
tory for making flexible molds from 
which plaster reproductions of art ob
jects could be turned out with great facil
ity. Koroseal's indifference to oil has 
made it possible to create molded part� 
for hydraulic shock absorbers and for 
gaskets, cups, or plungers which must 
withstand oil or grease. The laboratory 
has practically completed the develop
ment of a form of Koroseal for use as a 
container material for liquids, such a" 
acids and oils, which cannot otherwise 
be marketed without considerable pack
aging expense. 

Since it is waterproof, sun-resisting. 
and heat-repelling, Koroseal is especially 
adaptable to the home for table cover
ings, wall paper, draperies, shower cur
tains, covering for outdoor furniture, and 
a horde of other uses. It can be utilized 
as a transparent coating or readily takes 
colors ranging from the brightest hues 
to the mistiest pastels. Brightly colored 
printed linens, silks, and other fabrics, 
impregnated with Koroseal, are being 
turned into at tractive rainy day garments 

Koroseal : after processing, as  ex
truded tubing, and in film form 

for sports, every-day wear, and for eve
ning finery. 

Indeed, this child of the test tube takes 
its place alongside such notable discov
eries in the rubber industry as vulcani
zation, acceleration, reclamation, the 
pneumatic automobile tire, the airplane 
tire, the airplane de-icer, and other mar
vels of this age of chemical transforma
tion. And although the search for na
ture's secret has not ended, scientists pro
claim that this wonder baby is destined 
to extend widely the field of usefulness 
of artificial rubber-like materials. 



RELATIVITY - 20 YEARS 
(Part Two ) 

The General Theory 

TURNING to the general theory of 
relativity, whose most distinguishing 
feature is its theory of gravitation, 

we find a very different situation from 
the one described last month with re
gard to the special theory. While -gen
erally acclaimed as one of the most im
portant achievements of modern thought, 
its restricted field of application has 
scvered it from contact with the most 
vital advances of present-day physics. 
Although both theories have been the 
target of hosts of irresponsible fanatics, 
the aloofness of the general theory has 
made possible attacks on it by a few 
presumably responsible scientists-even 
though it has, by and large, received 
general acceptance because of 
the few observational effects 
which it predicts, and general 
admiration as a monumental 
accomplishment of the human 
mind. In evaluating it we must 
be careful to seek the open way 
between the Scylla of blind 
a priori acceptance and the 
Charybdis of neglect engen
dered by the myopic view of the 
more extreme pragmatic cults. 

In developing the general 
relativity theory of gravitation, 
Einstein took his cue from the 
empirical fact that the mass of 
a body, which is a measure of 
its ability to resist change of 
motion, is at the same time a 
measure of its ability to attract 
other bodies. This equivalence 
of "inertial" and "gravitational" 
mass is now attributed to the 
fact that in the general theory 
they are but two different as

An Evaluation of the Achievements of the Special 

and General Theories of Relativity During the 20 

Years which Have Elapsed since the First Direct 

Observational Test of the General Theory 

By H. P. R O B  E R T S O N, Ph. D. 
Professor of M a t h e m a t i c al Physics, Princeton U n i versity 

bpcause of the difficulties encountered 
in verifying them, there has been an un
fortunate tendency to magnify their im
portance as crucial experiments, ignor
ing the more fundamental and most ac
curately verified cornerstone of the the
ory-the above-mentioned identity of 
gravitational and inertial mass. 

firmly than at the beginning of this 
period ; its severest critics have never 
been able to establish their case against 
it, and the improved orbit announced by 
K. P_ Williams of Indiana last year is 
completely consistent with the predicted 
advance. The bending of light from stars 
at the limb of the Sun, perhaps tech

pects of one and the same 
thing-which we may, with Taken especially fol' Scien t i fic American by BellY )Ienzies 

nically the most difficult of ver
ification, seemed for a time 
reasonably established from the 
plates obtained during the 1919 
and 1922 eclipses, which yield 
an average deviation but 2 per
cent greater than the value 
1".75 predicted by the theory 
for a star seen just past the 
limb of the Sun. But Freundlich 
and collaborators in Potsdam, 
on working up plates obtained 
during the 1929 eclipse, were 
led to a deviation of 2".25 and, 
although an independent reduc
tion made by Trumpler of Cali
fornia led to the predicted 
value, the original authors at
tributed this to arbitrariness in 
the reduction of the observa
tions. In any case, the evidence 
is clearly in favor of the Ein
stein effect as opposed to the 
smaller value of 0".87 expected 
on the Newtonian theory ; fu
ture eclipse plates may be ex
pected to yield a more defini
tive quantitative check on the 
theory. 

suitable caution, take as a 
measure of the "curvature" of 
the physical space-time con
tinuum. This geometrization 
supplants the Newtonian law of 
gravitation, to which it is equivalent in 
the first approximation, but its astron
omical predictions differ from the classi. 
cal ones in certain extremely minute de· 
tails, the principal ones being the ad
vance of the perihelion of Mercury, the 
bending of light passing the Sun, and 
the shift toward the red of light from 
massive bodies. In spite of the relative 
insignificance of these effects in the 
broader scheme of things, and in part 

The third test, the shift of 
spectral lines toward the red in 
light from massive bodies, is 

so small in the case of the Sun-a shift 
of the order of one one-hundredth of an 
Angstrom-that its existence is most 
difficult to establish. St. 10hn of Mt. Wil
son announced tentatively in 1923 that 
the residuals, after allowing for known 
effects such as the Doppler shift, were 
more consistent with the relativistic than 
with the classical theory ; such is also 
the conclusion of the recent excellent 
work of the English astronomer Ever-

Professor Einstein seated in his comfortable old read
ing chair in the study of his modest, old-fashioned home, 
smoking one of his pet pipes as he reads. Three walls of 
the study are lined from floor to ceiling with books and 
periodicals. The fourth is  a large plate glass window 
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Even so, these three astronomical con
sequences have given a good account of 
themselves since their enunciation two 
decades ago, and in each case have lent 
weight to the theory, for even in those 
observations which fail to reveal de· 
cisively the predicted effects, the results 
are less discrepant with relativity than 
with classical theory. The question of 
the advance of Mercury's perihelion can 
now be answered in the affirmative more 
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shed on the problem. An unexpected test 
of this effect was furnished by Adams 
of Mt. Wilson in 1925, when he found 
that the companion of Sirius, a white 
dwarf, showed a residual red-shift 30 
times as great as that expected from the 
Sun. Now the mass of the star is known, 
from the orbit, to be about 85 percent 
of that of the Sun, and the theory of 
these stars indicates that its radius 
should be between 2% percent and 3 per· 
cent of the Sun's radius ; the shift pre
dicted by the theory for such a star is, to 
within the errors attendant upon such 
work, just that observed. This may be 
considered a most valuable indirect con
firmation of the theory of relativity-or 
of the theory of dwarf stars, whichever 
is considered the more doubtful ! It is 
often remarked that this effect is also 
a consequence of the photon theory 
of light, the shift being due to loss of 
energy by the light-quant in ' escaping 
from the gravitational field ; this der· 
ivation is, however, dependent on the 
general theory of relativity, as it assumes 
the identity of inertial and gravitational 
mass for light. 

WE turn now to the cosmological 
problem, and the speculative at

tempts to answer questions concerning 
the geometry and physics of the space· 
time universe as a whole. The general 
theory of relativity attributes local irregu. 
larities in the geometry-that is, local 
gravitational fields-to irregularities in 
the distribution of matter ; thus the 4-
dimensional geometry of the neighbor. 
hood of the Sun is such as to cause a 
planet to pursue what we, with our tra
ditional ways of thinking, would express 
as a curved orbit described under the ac· 
tion of the Sun's gravitational field. This 
raises the question of what the geometry 
of the observable universe might be if we 
were to ignore these irregularities due to 
the agglomeration of matter into stars or 
systems of stars-that is, what the world
geometry would be if all matter were con· 
sidered as more or less uniformly dis· 
tributed in space. The first attempt to 
answer this question is that given by 
Einstein in 1918 ; on assuming that the 
mean density of all matter in the universe 
is a constant throughout space and for all 
time, he arrived at the view that space is 
closed-the 3-dimensional analogue of 
the 2-dimensional surface of a sphere
and that, accordingly, the total amount 
of matter in the universe is finite. The 
curvature of space, which is measured 
by the inverse square of its radius, would 
depend, and in a sense be due to, the 

total amount of the matter 
contained in the world. In or
der to obtain this solution, 
representing the world as on 
the whole static-the distance 
between any two nebulae re
maining constant except for 
fluctuations which would iron 
out in the long run-it was 
necessary to introduce more 
or less arbitrarily a certain 
constant. The introduction of 
this "cosmological constant" 
,\ is a freedom allowed by the 
form of the fundamental equa
tions of the theory of gravita
tion, but one which is unfor
tunately subject to no direct 
observational check. Although 
on the hypothesis of the "Ein. 
stein universe" ,\ can be indi
rectly determined from the to
tal amount of matter, this is 
an interpretation which is not 
valid in the more general solu
tions of the problem which are 
to be considered below. 

The great Dutch astronom
er de Sitter seized upon the 
possibility opened by the in
troduction of ,\ to consider a 

Prof. R. C. Tolman, physical chemist, mathe· 
matical physicist and dean of the Graduate 
School at the California Institute of Tech· 
nology, one of whose special interests in the 
world of science is relativistic cosmology 

universe in which the curva-
ture is due entirely to the unknown con
stant, and in which the total amount of 
matter is so small as to have but a neg
ligible effect on the curvature. But, in 
attempting to apply these hypothetical 
models to the explanation of large-scale 
phenomena in the actual world, both met 
with little success. In the first place, a 
most surprising effect was slowly coming 
to light through observations on the 
spiral nebulae, those great systems of 
stars, analogous to our own Milky Way 
system, distributed more or less at ran
dom throughout the observable universe. 
For they were found, almost without ex
ception, to be receding from our galaxy 
-or, at least, their spectra exhibited a 
shift toward the red of exactly the same 
kind as that which would be caused by a 
motion of recession along the line of 
sight. And further, the more faint the 
nebula, and therefore presumably the 
more distant, the greater was the velocity 
of recession. This was a phenomenon ut
terly inexplicable in terms of the Ein
stein universe, and although it could be 
accounted for in terms of the de Sitter 
model, the amount of matter contained 
in the nebulae was found to be far too 
great .to be considered as having a neg
ligible effect on the geometrical structure 
of the universe. 

Under these circumstances it seemed 
most natural to seek an intermediate so
lution, which could explain the existence 
and nature of this recession, but in which 
the effect of the matter was adequately 
taken into account. A family of  possible 
solutions-actually, as it turned out later, 
the most general--was found by the late 

Russian mathematician A. Friedmann, in 
1922, and has since been the subject of 
exhaustive investigations by Lemaitre of 
Louvain, Tolman of Pasadena, the pres
ent author, and a host of others. Among 
the multitude of special cases contained 
in this most general solution were some 
in which ,\ was positive and space finite 
( at present the most favored ) ,  others in 
which ,\ could be set equal to zero and 
space taken either as finite or Euclidean, 
and still others ( including all those for 
which ,\ is negative ) in which the "ra
dius" of the universe oscillates between 
a fixed maximum value and a very small 
minimum. The principal problem was 
then the determination of just which of 
these models would best fit the actual 
observations-that is, which choice of ,\ 
and the curvature would give a model 
which best reproduced the large-scale 
phenomena of the actual observable uni
verse. 

THE observations which were avail
able for this selection, say in 1933, 

yielded two of the required empirical 
data-the red-shift constant and an esti
mate of the density of smoothed-out mat
ter. The former was obtained from the 

. work of Hubble and Humason of Mt. 
Wilson, according to which the red-shift 
of nebulae increases 550 kilometers per 
second with every million parsecs of dis
tance, and the second was obtained from 
Hubble's estimates of the mass of an av
erage nebula and the mean distance be· 
tween them. But unfortunately these two 
important results were not enough, for 
they alone were too weak to single out a 
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unique solution-which accounts for the 
great variety of models consistent with 
these data with which we were bombard
ed at about this time_ But all these solu
tions had one surprising feature in com
mon ; they all indicated that the present 
expansion could have gone on for at most 
a very few thousand million years, not 
much more than the age of the Earth as 
obtained by studies on the radio-activity 

The Canon Georges Lemiiitre, of 
the University of Louvain, one of 
the first to study the red shift 

of the oldest geological strata ! Although 
such a limited time would be difficult to 
reconcile with most of the theories of 
stellar evolution, there were nevertheless 
other observations which seemed also to 
indicate a comparable age for the solar 
system and the galaxy ; many astronom
ers accordingly reconciled themselves 
tentatively to this "short time scale_" 

More recently another survey, again by 
Hubble, promised to supply the data 
needed to narrow down the selection of 
possible models_ This consisted in counts 
of the number of nebulae in selected re
gions whose apparent magnitudes were 
less than certain limiting magnitudes ; 
five such counts, ranging from magni
tudes 18-5 to 21 -0, were obtained. These 
may be thought of as giving the number 
of nebulae within a certain limiting dis
tance of the observer. A little reflection 
on the nature of the surface of a sphere 
will make it clear that, in  the three-dimen
sional analogue under consideration, the 
law of increase of these numbers should 
theoretically depend on the curvature of 
space ; if their dependence is sufficiently 
marked, it should be practicable to ob
tain the curvature from these observa
tions. Now the rate of increase of neb
ulae with distance, from these data, is 
different from that in a Euclidean space, 
the discrepancies being so large that if 
they are due to the proposed effect, the 
curvature must be surprisingly large. In 

S C I  E N T I F I C A l\I E R I C  A N 

fact, so large that the only model which 
fits both it and the red-shift data has a 
most uncomfortably small "radius" ( 470,-
000,000 light-years ) and a still more lim
i ted time scale-less than a 1,000,000,000 
years ; no compelling way of reconciling 
this latter with the geological time scale 
has yet been suggested. But this is not 
the only trouble, for the mean density of 
matter in such a model exceeds that con
tained as luminous matter in the nebu
lae by a thousand-fold and, although it 
is conceivable that the universe contains 
this much dark matter, we have as yet 
no independent justification for assum
ing that it  does. 

Two alternatives for escaping from 
these uncomfortable conclusions are 

at hand. First, the assumption of uniform 
density may not be a sufficiently valid 
approximation for the nebular counts, as 
i'elatively small fluctuations in the densi
ty of nebulae in the survey regions would 
be sufficient to account for the discrepan
cy without the introduction of such a 
marked curvative effect ; this possibility 
has been suggested by Shapley of Har
vard, who has recently published data in 
support of it from a survey of nebulae 
in the southern hemisphere. Decision on 
this question must presumably await fur
ther data-we may hope that it can be 
decided one way or the other with the 
aid of the 200-inch reflector now under 
construction at the California Institute of 
Technology. The other possible way out 
is to seek some effect hitherto unnoticed 
-perhaps to assume that the red-shift is 
due to a degradation of energy in light 
traveling great distances, and not to the 
effects of motion away from us. Although 
many such ad hoc explanations have been 
offered, it is contrary to respectable sci
entific methodology to accept any of them 
until they are supported by some inde
pendent verification. 

The search for a unified field theory, 
which will geometrize electromagnetism 
in a way analogous to that in which the 
general theory treats gravitation, has not 
been successful. The most promising of 
these was that of Weyl, at that time in 
Zurich, but  it too had to be surrendered ; 
his fundamental principle of "gauge-in
variance" has, however, been incorpo
rated into modern quantum theory, where 
i t  promises to be an important tool for a 
future quantum electrodynamics. It has 
been found possible to give a mathematic
ally unified treatment of electricity and 
gravitation by the use of a fifth dimension, 
as in the theories of Kaluza of Gottingen, 
Klein of Stockholm, and Veblen and Ein
stein of the Institute for Advanced Study, 
but this has not in itself materially fur
thered the physical problem. No attempt 
has been made to review here the status 
of Milne's weird cosmological theory, nor 
of Eddington's unholy union of quantum 
and relativity theories ; these theories 
have been attacked as representing a re-
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turn to the outmoded Aristotelian method 
in science-the attempt to derive natural 
law from a priori principles. It would 
therefore- seem that, although at least the 
latter claims to have solved many of the 
really outstanding problems of physics, 
the acceptance of the methods by which 
the solutions have been obtained would 
represent a backward step. 

In conclusion, the past 20 years have 
seen the special theory of relativity more 
and more firmly established as one of the 
most important and useful fields of mod
ern physics, without which much of the 
modern work on atomic and nuclear 
structure would have been materially 
curtailed, if not impossible. On the other 
hand, the general theory has had but little 
contact with the advancing front of phys
ical science ;'its theory of gravitation has 
been successful in the limited range of 
astronomical phenomena in which it dif
fers from the Newtonian, but its most im
portant achievement has been the estab
lishment of the identity of inertial and 
gravitational mass - an achievement 
which may be expected to grow in im-

Dr. Edwin P. Hubhle, Mount Wilson 
astronomer, who has contributed 
invaluable data on the red shift 

portance with the advent of some ade
quate theory of the ultimate constituents 
of matter, even though it may at the same 
t ime suffer radical modification. The rise 
or fall of its cosmological offshoot, the 
theory of the expanding universe, can be 
expected to have but little effect on the 
general theory ; as long as the theory of 
gravitation is accepted, any attempt to 
approximate the real world in terms of 
a homogeneous background must utilize 
one of the models with which relativistic 
cosmology is concerned-even though it 
would constitute an awkward anticlimax 
if it turned out that the red-shift were due 
to some agency at present unknown 
rather than to the expansion, to which 
these models seem so admirably adapted ! 



LOOKING FOR TROUBLE 
ChrOlmium plated gadgets an d super-streamlining will sell an 
autOlmOlbile" but 10 keep it sold witb out complaints is the 
reason why manuIaeturers maintain elahorate inspe..rion equip
ment. For exampl e : at the right is shown one of the tests em
ployed by one motor-car maker_ Steering knuckles are heing 
magnetized prior to  inspet'lion Ior forging flaws. Any minute 
flaw behaves like a magnet and is discovered when the 
klllwkl e  is ,l ippe,] i nto a su spen sion of iron fil ings  in kero;elw 

The illust rat ion at the ri ght sho w s  an eleetrical thickness 
gage which i s  hein g used to "caliper" the engine walls. It 
contains coils which neate a magnetic field in the walls. 
The gage ahove measures the field streugth ; the scale has grad
uations that indicate .�ylinder wall thi ckness in  64th s of an inch 

One of the mOlst accurate  an d ex,"'ling jobs i s  that oI fittin g 
piston pins to pi ston s_  This is a fUJwtion of the inspeetion de
partment. The illu stration at the left shows a h" draulic fixture 
for inserting pins .  The ga ge indicates the press�re required to 
foree the pin into place. Tolerance l imits are marked on the 
dial ; pi ston is rej ected i f  too mueh or too little pres,;ure is used 

Not only is the in speetion department respon sible for the 
material s and parts whieh go into the automobil e ;  i t  IllW,t 
check all master parts. At the left is  shown one of the most 
precise inspedion in strnments ;  a cam checking fi xture. Here 
it is hein g used to "he.·k the contour of all surfaces of one 
of the master cams that arc used to eontrol one manufactur· 
er's camshaft production. Also, it i s  used in starting the pro
duction of a new mo del, for by means of this instrument it can 
be determ ined exactly " hat part of any surface is inaceurate. 
The minometer scales are gradnated to 0.00005 of an inch 
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WRITING in Minnesota Medicine 
for September, 1931, a doctor actu
ally used this title : "The Ameri

can Rite-Tonsillectomy_" He was in a 
mood of penitence_ He held that the op
eration was rarely performed on adults 
without full and sufficient reason, be
cause they were big enough to fight back_ 
But children were deprived of tonsils 
ruthlessly and often unnecessarily. 

Broadly speaking, said this physician, 
tonsils should be removed if they are 
greatly enlarged and amount to throat 
obstruction ; if they are the seat of pro
longed inflammatory disease ; also if they 
can be proved to secrete poisons-which 
brings up the theory of focal infection. 
Many children lose perfectly good tonsils 
which have swollen only temporarily 
while waging defensive warfare against 
infection, a congestion that can recur 
without permanent enlargement. The ton
sils of infants should seldom or never be 
removed-that's what the Minnesota doc
tor said, take it or leave it. 

The British j ournal, The Medical Offi
cer, has also commented on the recent 
fashion of tonsil removal. In October, 
1932, it remarked that a mere temporari
ly enlarged tonsil did not merit removal, 
and that it was impossible to divide ton
sils into septic and non septic. Indeed, it 
said, we really have no way of settling 
whether they should or should not be 
taken out. In October, 1938, it was even 
more emphatic. A Dr. J. Alison Glover 
had just presented to the Royal Society 
of Medicine "strange facts" to speak for 
themselves. From 1929 to 1931 almost 
four percent of the children in Derby
shire had had their tonsils removed, but 
in 1 933 the number had dropped to one 
tenth-yet there was no deterioration in 
child health. In two neighboring districts 
in London the respective removal rates 
were four percent and two tenths of one 
percent, without discernible differences 
in the health records of the children. 

True, the idea that tonsils should go 
is an old one. Hindu physicians have re
moved them for ages-at least as early 
as 1000 B.C.,  but the theory of "focal in
fection," as it is known today, stemmed 
from articles by Dr. Frank Billings pub
lished between 1912 and 1914. In them, 
Billings ascribed arthritis, nephritis, and 
later a wide variety of ailments to in- . 
fected teeth. In his Lane Memorial Lec
ture in 1915, Dr. Billings defined a focus 
of infection as a circumscribed area of 
tissue infected with pathogenic micro
organisms that could spread not only to 
contiguous parts but to parts of the body 
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What Many Doctors Think About the Too Casual 

and Routine Removal of Tonsils . . .  The Public IS 

Partly to Blame . . .  Are Tonsils Useful ? 

By T. S W A N N H A R D I N G  

not nearby at all. As such foci of infec
tion, he cited particularly tonsil abscess
es, chronic sinus infection, gallbladder 
and appendix infections, and bad teeth. 
E. C. Rosenow and others further devel
oped his theory mainly by work on ani
mals. 

In 1938, Dr. David Riesman began to 
speculate as to whether painless, decayed 
teeth also might not cause ailments else
where in the body. Nor is there anything 
wrong with this theory, within strict sci
entific limitations. When it can be proved 
that a focus of infection definitely is 
causing disease elsewhere in the body, 
the focus-tonsil, teeth, gallbladder, ap
pendix-should be removed. Often, how
ever, the removal takes place in the ab
sence of good evidence to indicate that 
the result will be good. And so many 
"preventive" removals do not act pre
ventively. Too often the operation has not 
good, but bad, after-effects. 

CONSIDER bad teeth. In The Journal 
of the A merican Medical A ssociation 

as long ago as October, 1919, you will 
find an article by Dr. Walter C. Alvarez 
entitled "A Protest Against Reckless Ex
traction of Teeth" which is as true today 
as it was then. Too often removal of the 
teeth or of any other supposed focus of 
infection has no beneficial effect upon the 
patient's health. "In view of the fact that 
the most thorough removal of focal in
fections often fails to cure arthritis and 
other diseases, let us be more honest and 
conservative with our patients," wrote Dr. 
Alvarez. 

In the same journal, in May, 1923, the 
same doctor wrote on "Lessons to Be 
Learned from the Results of Tonsillec
tomies in Adult Life." He demonstrated, 
after following up more than 300 cases, 
that the resultant improvement in health 
supposed to follow the tonsil amputation 
often did not occur. Those who had ton
sillitis were almost always helped, but 
those who had no sore throat or tonsillitis 
were rarely pleased with the result of 
their operation. It paid best to remove 
tonsils for tonsillitis or sore throat. It 
paid less well to remove them for fre
quent colds. It did not pay at all to re-

move them on general principles, as a 
preventive measure in the hope of help
ing headaches, deafness, enlarged neck 
glands, rheumatism, halitosis, and so on. 
In many such cases health became defi
nitely worse after that operation than be
fore. In two thirds of the rheumatism 
cases there was no benefit. 

In many cases, Dr. Alvarez continued, 
repeated operations had been undergone 
because certain physicians attributed 
symptoms to tonsil fragments left behind 
by others. Some had had three and four 
operations with no benefit. Many had had 
tonsils removed for most trivial reasons. 
Another man decided to have his tonsils 
out because of one mild attack of con
stipation. He nearly died of pneumonia 
following the operation. Two others suc
cumbed to the temptation because they 
had physicians as personal friends who 
would operate gratis. Another had his 
removed because he blinked his eyes ; he 
still blinked after his tonsils were sub
tracted. Another thought the operation 
would cure his insomnia. As a whole, 
nearly one in ten victims of tonsillectomy 
had bad results. 

Some nearly bled to death in the op
eration or died of pneumonia afterward. 
Some had recurrent bronchitis, difficulty 
in swallowing, odd feelings in the throat, 
loss in weight, nervous breakdowns, in
creased frequency of colds, sinusitis, ear 
noises, or no relief from the original 
symptoms leading to the operation. 

It should be emphasized that, accord
ing to an editorial in our leading medical 
journal in 1926, both tonsil operations 
and mass extractions of teeth ought to 
be classified as major operations. Bron
cho-pneumonia and lung abscesses can 
and often do follow tonsillectomies under 
ether. Very severe and sometimes fatal 
complications have also followed an oc
casional tooth extraction. Tonsillectomy 
under a local anesthetic is relatively safe. 
In other words, these are operations that 
should be undertaken only when the in
dications clearly justify such drastic pro
cedure. 

In short, the entire literature on ton
sillectomy is convincingly consistent in 
showing that too many tonsils are sacri-
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ficed and the expected beneficial results 
too rarely occur. 

Go back to 1927. In The Journal 0/ the 
A merican Medical Association for De
cember 24, you will find Dr. Albert J. 
Welch giving a statistical report on 1000 
pairs of tonsils excised. In nearly half the 
cases no benefit to health resulted. Bac
terial studies were futile because any or
ganism having access to the mouth-and 
that means myriads-can be shown to be 
present in the tonsils. Only four bad in· 
fective or malignant lesions were found 
in the lot. Only 70 showed ulceration. 

In 1928, a Public Health Bulletin, No. 
175, appeared and the work of Dr. Kaiser 
of Rochester was also being discussed. 
Kaiser found that tonsil removals did 
nothing to remedy rheumatism, chorea, 
or heart defects in children but did reo 
duce sore throats and head colds. The 
Public Health Service bulletin indicated 
that tonsillectomy did not reduce the 
frequency of sore throat among children. 
But it added that the words "normal," 
"diseased," and "enlarged," as applied 
to tonsils, were meaningless because so 
differently interpreted by different peo· 
pIe. 

IN the December, 1928, A merican Heart 
Journal you will find a report on 413 

tonsillectomies which had no effect on 
rheumatic infection. Neither were they 
beneficial in heart disease. 

In the A rchives 0/ Internal Medicine 
for April, 1931, Dr. Ruby L. Cunning
ham discussed "Normal, Absent, and 
Pathologic Tonsils in Young Women," 
making a most careful study of the en
tire literature on this subject. She showed 
that all sorts of unproved hypotheses 
were held on the basis of poorly con
trolled and interpreted clinical observa
tions. Careful statistical studies were 
made of 12,530 white female students, 
one third each with normal, absent, or 
diseased tonsils. The incidence of mea· 
sles, mumps, chickenpox, whooping 
cough, scarlet fever, diphtheria, pneu
monia, pleurisy, chronic colds, chorea, 
appendicitis operations, mastoiditis, and 
nasal operations was the same among 
the normals as among those with dis
eased tonsils. The group with absent 
tonsils actually had a higher incidence 
of all illnesses and operations than did 
either the normal or pathologic groups. 
Indications were that the removal of ton
sils had had little helpful effect. 

"A review of the literature relative to 
the effect of the condition of the tonsils 
on general health reveals a great lack of 
accurate information on the effect of 
tonsillectomy, when one considers the 
number of operations that have been per
formed," said Dr. Cunningham. Opin
ions were widely variant. But, even at 
that time, there was a sharply growing 
sentiment against taking the tonsils out 
for preventive or prophylactic reasons. 

The trend of these investigations shows 
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an unvarying consistency. We shall note 
but two more of them. Glover and Wil
son reported in The British Medical 
Journal in September, 1932, on the end 
results of removing tonsils and adenoids 
from adolescents and, in general, found 
that they did not j ustify the great num
ber of such opetations. The incidence 
of sore throat might thus be slightly di· 
minished, but colds were just as frequent, 
otitis, mastoid disease, bronchitis, and 
pneumonia also. No one could claim that 

A doctor must he a hero to fi ght 
off some who shop for operations 

the operation helped in acute rheumatic 
or heart ailments. The conclusions of 
Dr. Cunningham ( above ) were consid· 
ered fully supported and "a large propor· 
tion of the tonsillectomies now done in 
children are unnecessary, entail some 
risk, and give little or no return." 

Finally, in The A merican Journal oj 
the Diseases of Children, for August 
1932, will be found reports showing that 
the removal of the tonsils affects neither 
susceptibility to diphtheria nor the in· 
cidence of scarlet fever. Meanwhile there 
is always a possibility that the tonsils 
actually perform some useful function, 
as Dr. Ivor Griffiths of London suggested 
in The Lancet for September 25, 1937. 
In some cases, said Dr. Griffiths, treat· 
ment of the sinuses would give the reo 
lief expected from tonsil removal. Re· 
moval of tonsils does not improve cases 
of middle ear disease, nasal catarrh, or 
acute explosive snoring. He then pro· 
pounded the theory that the function of 
the tonsils was to excrete into the 
pharynx certain organisms that pass into 
them from the sinuses via the lymphatic 
glands. Hence tonsils should never be 
removed for nasal catarrh. Various ex· 
periments on dogs were offered in evi
dence. Dyes did pass into the tonsils via 
the lymphatics. Moreover, Dr. Griffiths 
did not think the helpful results com
monly attributed to tonsillectomy usu· 
ally occurred as hopefully predicted. He 
found discharging ears and mastoid dis· 
ease in many of 5000 tonsil· less children. 
He held that many objectionable living 
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bacteria are routed to the tonsils to be 
excreted into the alimentary tract · for 
destruction. Hence it appears probable 
that tonsils are of some use. They may 
not only perform regular lymphatic 
functions, but they have this special 
bacteria·destroying function also ( such 
is this theory ) because of their anatomi· 
cal position. And, advertising to the con· 
trary notwithstanding, it should be em· 
phasized that germs swallowed are rapid. 
ly destroyed by the stomach acid and the 
intestinal j uices. Infection via the oral 
route cannot so easily occur, nor is 
gargling a very effective preventive 
measure. 

Despite all this mass of evidence, dis· 
carded teeth continue to rain into the 
dentist's garbage pail and discarded ton· 
sils to make flames roar in the hospital 
incinerator. 

What, then, may we conclude to he 
constructive with regard to tonsils ? 

An editorial in the Journal oj Labora· 
tory and Clinical �!edicine for May, 
1933, said essentially that doctors should 
not regard the discovery of infected ton· 
sils as sufficient cause to neglect the rest 
of a complete physical examination. Bad 
tonsils are potential factors in produc
ing generalized diseases and infections 
far from their site, but people should 
not be led to expect miracles from ton
sillectomies. 

The removal of tonsils does tend to 
decrease the recurrence of sore throat, 
but you can have sore throat without 
tonsils, and many do. Respiratory in
fections and most other ailments are 
about as frequent after as before the 
operation. Anyway, it takes about ten 
years fully to demonstrate benefit from 
the operation in case of serious ailments. 

THE removal of tonsils under ether 
should be regarded as a major opera

tion, always undertaken in the light of 
its possible hazards and never in the lack 
of complete justification. Laymen should 
stop shopping around among doctors, as 
so many of them do now, trying to per
suade them to do an unnecessary ton
sillectomy. 

Undoubtedly the operation, when its 
need is properly indicated, can be very 
beneficial. It is frequently advisable in 
children but is rather rarely of real 
value to older people. It is doubtful 
whether the removal of a focus of infec
tion has a particle of influence on dozens 
of diseases for which it is done. Prac· 
t ical help occurs oftenest in arthritis, but 
in case of older people this is too often 
like locking the barn 50 or 60 years 
after the horse was stolen. 

A person having a lot of tonsillitis and 
sore throat gets definite benefit from the 
operation ; a person with none gets 
none. That, according to one of the best 
informed doctors the writer knows, is 
the most important thing to remember 
in connection with tonsillectomy. 



A M O N T H L Y D I G E S T  
THE S CREEN OF 
TELEVISION 

TH E  heart of the television set, the 
"screen" on wliich the image appears, 

i s  the cathode-ray tube_ Within it  i s  a mass 
of metals coated with suitable chemicals 
which, when h eated, emit electrons. These 
electron particles are formed into a stream 
or beam by suitable element s  within the 

Sealing-off a cathode-ray tuhe 

t uh e  and are project ed to  a fluorescent 
screen a t  the wide end of the cathodt'-rav 
t ll be. 

-

Impinging of the electrons on the screel! 
causes visible illumination of the screen 
at  the point of impact. At any given i nstant 
there is  only a single dot of light on the 
cathode-ray screen. The heam sweeps across 
the screen at more than two miles a second 
and serves to weave a television image. The 
cath ode-ray tubes now being produced for 
home television entertainment have a face 
diameter of 12 to H inches for the large 
sets, and five inches for the smaller. These 
tubes are costly to produce and range in 
price from about $35 for the small t ubes to 
more than $75 for the larger tubes.  

Because of the high vacuum in cathode
ray tubes, there i s  a pressure over the en
t ire glass surface which rllns into many lons 
for the larger tnhes. To withstand this crush
ing s train, the tubes have glass walls aver
aging about % of an inch thick. Also, the 
tubes are examined for weakness, prior to  
being used,  i n  a device known as a polari
scope, which indicates the s trength or weak
ness of any parts of the glass.  

The plements of tItt> cathode-ray I l l b e  C I I Ill-
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prise an intricate assembly of n ickel cylin
ders, deflecting plates, and a cathode. The 
cylinders serve to accelerate the electrons 
and to form them into a sharp electron beam, 
to focus the beam on the fluorescent screen, 
and to increase or decrease the intensity 
of the heam. 

The assembly of metal and glass parts is  
mounted i n  a funnel shaped glass envelope 
and sealed in place, as shown on our front 
cover. A glass t ube permits pumping the 
a ir  Ollt of the glass envelope, this operation 
taking over two ho urs for the larger tubes. 

While the pumping operation i s  heing con
ducted, th e glass envelope is  haked in  an 
oven, which is part of the exhaust equip
ment, at a temperature of approximately 
7.50 degrees, Fahrenheit. This baking drives 
off moisture which might otherwise remain 
inside the tube. Another precaution taken 
to eliminate undesirable gases in  the evacu
ated tube is  a bombardment of the metal 
parts, accomplished by slipping heavy coils, 
carrying high frequency current, about the 
neck of the cathode-ray tllbe, so that the 
metal parts are heated to incandescence 
through high frequency induction. 

The construction and assembly of the 
cathode-ray tube calls for exceptional ac
curacy in positioning and spacing the parts, 
since such details affect the quality of fin
ished tubes. Also, the metal parts must be 
imbedded in the glass, which calls for great 
skill on the part of workers familiar with 
glass working. 

MAKE-U P IN DEFENSE 

T URID-WHITE "cosmetics" are used by 
L some oil-well and petroleum-pipe-lin� 
workers. The oil-workers' facial adornment, 
however, is put on for defense. 

Petroleum geologists have discovered 
many oil fields benealh the waters of the 
Gulf of Mexico off the shores of Louisiana 
and Texas. Building a derrick fo undation 

under these difficult  conditions made it  nec
essary to use creosot ed, water-resistant tim
bers. Crews working on and around these 
timbers soon fOllnd that they caused painful 
facial inflammation and burns. Pipe-line 
workers, coaling pipes with a black water
and-corrosion resistant, had the sanw 
trouble. 

To protect themselves, they now dal lh  
their faces liberally with a zinc oxide prepa
ration that gives them a bizarre appearance, 
hut saves blisters and infections. 

SMALL ARC WELDER 

A SMA�L motor-!?enerator type arc weld
er, saId to proVIde greater convenience 

and accuracy in  welding because of a new 
self-indicating dual continuous current con
trol, has been announced by The Lincoln 
Electric Company. 

Because of its  advanced features and 
moderate price, this unit is  expected t" 
widen the application of welding in  new 
fields such a s  garages, bus and truck fleet 
repair shops, sheet metal shops, maintenance 
departments of pulp and paper mills, paint  
mills, cement plants, textile plants, gas 
plants, and similar plants, as  well as metal  
fabricating shops,  piping work, and so on_  

The welder, known as the "SA-I50," has 
both job selector and current control cali
brated and equipped with dials which i ll
dicate the type of  work and number of 
amperes for each and every setting. It  is 

For accuracy in welding 
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claimed that this development enables the 
welding operator to secure highest quality 
welds and highest possible welding speeds 
because he can vary both the slope of the 
vol t.ampere curve and the amount of weld· 
ing current independently and positively to 
suit every job encountered. 
The unit is powered with a "Linc·Weld," 

squirrel· cage, induction type motor for 
across·the·line starting. Connections are 
readily accessible for either 220 or 440 volts, 
3 or 2·phase, 60 or 50 cycles as desired ; the 
machine can be supplied for 550 volts or 
special voltages. Its current range is from 
45 to 200 amperes. 

SULFURIC 
.NR and water, coming in contact 

with iron pyrites in coal min,es, 
forms sulfuric acid amounting to  
about 2,802,000 tons  per year, esti
mates the U. S. Public Health Serv
ice. Since this water flows outward 
and pollutes streams, aban doned 
mines are being sealed up a s  fast 
as p ossible. 
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ENGINEERING COSTS 

REDUCED 

Even though the pavement moves, referellce points of  this type remain effective 

THE tremendous force exerted by the ex· 
pansion of concrete with the heat of 

the sun does costly damage to curbs and 
pavements and presents a serious problem 
to the engineers responsible for the establish
ment and maintenance of the monuments 
marking the lines of our city streets. 

An accompanying photograph is a view 
looking down into a manhole in the street 
and shows how the expanding pavement has 
moved toward the left, carrying with it the 
cast-iron rim that supports the manhole 
cover, and crushing the upper course of 
bricks. 

It frequently happens that the place for 
the engineer's monument at the intersection 
of the center lines of the streets coincides 

with what is also the desirable place for a 
manhole and the likelihood of movement of 
points set on a manhole cover or in the pave
ment is well illustrated. 
The instabili ty of reference points in the 

curbs and walks at the side of the street 
is shown in a second photograph. The arrow 
indicates the head of a spike set in the curb 
at a catch basin to serve both as a reference 
point and bench mark. Under pressure of 
expansion the curb has shifted more than 
an inch to the right, shearing off the wall 
of the catch basin, and has raised up nearly 
half an inch, spoiling the value of the spike 
both as a reference point and as a bench 
mark. 

By an original method of utilizing the 
brick structure of existing manholes, below 
the pavement, the engineers of the Los 

A serious problem for engineers : Expansion has moved a curb reference point 

Angeles Bureau of Engineering have reduced 
the cost of maintenance and at the same 
time increased the stability of the system 
of points marking the street lines. 

Four holes are drilled in the manhole wall 
and lead plugs driven into them. Brass hooks 
are then screwed into the lead plugs in such 
a position that strings stretched between op
posite hooks as shown in the illustration will 
intersect at the intersection of the street 
lines. 

In practice, the manhole cover is lifted 
and strings or long rubber bands placed on 
the hooks and the point of intersection used 
as if it were on the surface. 

Painting the hooks with liquid asphalt 
protects them from corrosion by gases that 
may be present in the manhole.-Edwin L. 
Stocking. 

OXYGEN PRESERVES MILK 

A NEW method of preserving liquid milk 
and milk products, reported from Ger

many, consists of holding the milk at low 
temperature under oxygen pressure .-D. 
H. K. 

ACID-RESISTANT 

B OTTLE CLOSURE 

THEIR acid-resistant transparent closure 
has won for Merck & Company, Inc., 

honors in the Closure Group of the 1938 All
America Package Competition, sponsored by 
.1Iodern Packaging j\!lagazine. This same 
closure also was selected for second award 
in the Scientific Group of the Third Annual 
Modern Plastics Competition, conducted by 
Modern Plastics Magazine. 

This prize-winner u tilizes an amber trans
parent polygon-shaped plastic cap, with a 
liner of impregnated glass cloth. The poly
styrene cap is unaffected by the acid con
tents, and is always easy to remove and safe 
from leakage or breakage. It is used on an 
amber "Pour-Clean " bottle, which is named 
from the special pouring lip which is an in-
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tegral part of the bottle opening and is cov
ered by the acid-resistant closure. 

The prize-winning closure was molded by 
the Mack Molding Company from Bakelite 
Polystyrene material, supplied by the Bake
lite Corporation. The glass cloth for the cap 
liner is supplied by Owens Corning Fibre
glas Corporation ; the amber bottle by An
chor-Hocking Glass Corporation. 

EXPANSION 

BY high pressure hydrogenation, 
one and one fifth gallons of 

gasoline is being obtained in the 
United States from one gallon of 
oil. This is the highest yield yet at
tained by any process of treating 
petroleum. 

PRE-TESTING THE 
AIRPLANE POWER PLANT 

FLIGHT testing a huge flying boat or a 
large land plane is a tremendously ex

pensive undertaking because of the power
ful engines and the large crews required. 
Anything that can be done on the ground 
to shorten the flight tests is highly desirable, 
and the Glenn L. Martin Company has de
veloped an engine test rig to achieve such 
an objective. By the use of this rig, illus
trated in one of our photographs, it is pos
sible to determine the operating character
istics of the power plant months in advance 
of the trial flights. 

The rig consists of a turntable on which 
is mounted a "mock-up" of a portion of the 
airplane embracing a section of a wing and 
an engine in its nacelle. In the "observers' 
balcony" (to the right ) ,  located on a level 
with the engine, but shielded from it by a 
wall, are the instruments for recording tern· 
perature and pressure conditions through
out the fuel, oil, and cooling systems. Our 
photograph also shows an elaborate port
able rig for vibration study, which is an 
important part of power-plant study. The 
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propeller is, of course, included in the set
up. The turntable makes testing possible 
with wind from various directions. 

The use of the new rig speeds up delivery 
of a new model by as much as two months, 
reduces the hours needed for test flying by 
one third to one half, and fully justifies the 
somewhat heavy expense of building such 
a test installation.-A. K. 

FLASHLIGHT PHOTOS 9000 
FEET U NDER WATER 
AN apparatus able to make flashlight pic

� tures 9000 feet beneath the surface of 
the water is the invention of Dr. Hofmann, 
a leading engineer of Munich. It is a deep
sea camera with which he has already con
ducted successful experiments in the depths 
of Bodensee, or the Lake of Constance, as 
it is known to many American tourists. This 
invention is shortly to be subjected to further 
tests, this time 9000 feet below the level of 
the Tyrrhenian Sea between Sardinia and 
the Italian mainland. 

In recent times divers have penetrated 
farther and farther into the depths of the 
ocean but after they reach a certain depth, 
the pressure of the water is  so great that the 
stoutest diving suits are unable to offer re
sistance. Dr. Hofmann's deep-sea camera has 
the advantage that no human being needs to 
accompany it into the ocean depths. It con
sists of a chamber nearly 18 inches in di
ameter, weighing rather more than a hun
dred pounds. This bulb-like receptacle has 
three projecting bull's-eyes. A miniature cam
era is mounted behind the lower window ; 
behind the two upper bull's-eyes is a flash
light apparatus operated by a clockwork. 

INCREASING FLYING BOAT 
MANEUVERABILITY ON THE 
WATER 

O NL Y small seaplanes have water rud
ders. The large flying boats have none, 

and the air rudder has but little effect when 
the flying boat is moving slowly on the 

Airplane power plants are effectively pre·flight tested in this rig 
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water. The maneuverability under such con
ditions is therefore very poor. To increase 
this maneuverability when using the present 
type of non-reversible pitch propellers, the 
pilot who wishes to turn to the right idles 
three engines of the four, and lets the left 
outboard engine pull him around. The turn 
is executed slowly and requires a great deal 
of room. 

With the Curtiss electrically controlled 
propeller, it is now possible to reverse the 
pitch of the blades_ When the pitch is re
versed, so is the thrust. The turn can then 

Turning radii of flying boat on 
water with conventional propellers 
( left ) and with reversible propellers 

be executed much more rapidly, as indicated 
in the diagram, in which the arrows indicate 
the direction and relative magnitude of the 
thrust. It is obvious that, with appropriate 
reversal of pitch, a powerful turning move
ment can be applied. The pitch reversibility 
may also be employed in shortening the 
length of the run after alighting.-A. K. 

SAFE AIRPLANES 

TENTATIVE specifications for private air
planes, intended to secure greater safety, 

have been issued by the Civil Aeronautics 
Authority. If these specifications-which are 
only tentative-are met, the Authority will 
allow the present dual instruction and solo 
flying time to be reduced appreciably in 
obtaining a private ,pilot's certificate. 

The sad history of the $700 "flivver" air
plane has made the industry a trifle skeptical 
of the new specifications. Airplane builders 
say that their small craft are already reason
ably safe, that safety is a matter of care in 
flying, and that radical changes in design 
or construction are apt to defeat the very 
purpose of increased safety. We shall not 
attempt to present the arguments pro and 
con, but we are convinced that the require
ments as set forth have a yery appealing char
acter, and that the majority of them are 
already realized or could be realized without 
very much trouble, as exemplified by the 
following quotation from the specifications : 

"Landing and Taxying : ( I )  The airplane 
shall be capable of being landed easily at 
any speed between the minimum and at least 
twice the minimum and shall tend to remain 
on the ground after contact. (2)  Full appli
cation of brakes up to the point of skidding 
the tires throughout the entire landing run 
shall be possible with no danger of nosing 
over. ( 3 )  .The landing gear shall be stable 
in taxying and entirely free from ground 
looping tendencies. The airplane shall be 
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easily steerable. (4 ) The airplane shall be 
capable of being landed over a 50· foot ob· 
stacle in a straight glide with no wind and 
brought to a stop within a horizontal dis
tance of 500 feet. ( 5 )  The landing gear shall 
be capable of satisfactorily withstanding 
( a )  landings having a vertical component 
of the velocity of 15 feet per second, and 
( b )  straight glides to the ground in still 
air with the elevator control full back, with
out overstressing any part of the airplane. 
(6) The airplane shall be able to taxi in any 
direction and under complete control in 
winds up to 30 m.p.h." 

We believe that these requirements can be 
readily met by the use of the front nose 
wheel or "tricycle" landing gear ; by bold use 
of flaps or air brakes ; and by designing the 
shock absorber with a large travel and pow
erful shock absorbing qualities. 

Other requirements call for stability under 
varied conditions, impossibility of spinning 
Hnder any conditions, and the provision of 
only two air controls, one governing the 
longitudinal attitude and the other for turn
ing, both operated from the same control 
column. 
Here we disagree with the specifications. 

An airplane should be difficult to spin, but 
i t is inconceivable that it should never spin. 
And a machine which cannot be spun volun
t arily may also be hard to get out of the 
spin. Again, we do not helieve that it is so 
difficult to learn to fly with three controls 
as to justify sacrifice of the rudder. It is on 
these aerodynamic or flying requirements 
I hat controversy is likely to be concentrated. 
But it would be a great boon if the follow

ing "Minimum Field of View" were really 
made available to the pilot : 

"The airplane while standing or taxying 
on level ground shall permit the pilot an 
unobstructed level view straight ahead and 
through a lateral sweep of approximately 90 
degrees to each side without moving from a 
natural comfortable position, and by reason
able movement the pilot shall be able to see 
the ground within 20 feet ahead of the air
plane." 

With an inverted engine of narrow pro
portions, or a pusher machine, or just good 
design and plenty of window area, we think 
that our designers can come very close to 
securing this degree of vision .-A. K. 

MEASURING HORSEPOWER 
IN FLIGHT 

I
N airline operation, as much payload as 
possible must be carried on fast sched

ule, with the smallest fuel expenditure, and 
with the least wear on the engine. To check 
Ihe two last items, the operator should 
have, at all times during a flight, an ac
curate record of the power developed by the 
engine. A number of ways exist for estimat-

1'Ll2.;i�=--rORQUE CELL 

DIAPHR'-'SM UNIT 

Diagram of a flying torque meter 
for measuring horsepower in flight 
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Stearman atla(:k bomber, representative of advanced military practice 

i ng the power, but none of them is com
pletely accurate. Mr. W. G. Lundquist, of 
the Wright Aeronautical Company, in a 
paper presented before the Society of Auto
motive Engineers, advocates the use of a 
t orque meter for this purpose. With such a 
meter, the power developed by the engine 
in flight can be determined with almost as 
much accuracy as in a test laboratory on 
the ground. 

An example of the flying torque meter i s 
shown in one of our diagrams. This device 
measures the torque transmitted from the 
engine to the propeller. Three "spider" arms 
are splined to the propeller shaft ; three 
pressure-sensitive elements are attached to 
I he propeller hub itself. These elements con
tain a sealed-in fluid, and the fluid pressure 
generated is transmitted to a measuring dia
phragm. The diaphragm actuates a small 
pivoted mirror which reflects a beam of light 
"pon a photographic film rotating on a 
drum. The wavy line traced out on the film 
serves, with proper calibration, to give the 
exact power of the engine. 
The use of a torque meter i s but one ex

ample of the means which transport com
panies employ to check their operations. 
-A. K. 

AIR CORPS EXPANSION 

O
UR readers are no doubt familiar, in 
general, with the program of Army 

Air Corps. By July, 1941, the Air Corps is 
to have a fighting force of 5500 to 6000 air
planes. Even these figures are lower than 
those which have been quoted as available 
now in Germany or Russia. But there is al
ways a question in our minds when the large 
numbers of European military airplanes are 
quoted, as to whether or not out-moded or 
otherwise inferior craft are included. On the 
other hand, when the Chief of our Army 
Air Corps states that he has a certain num
ber of fighting planes at his command, we 
may be sure that he means ultra-modern 
machines, the very best of their kind. 

In reading the various announcements, 
one is impressed first of all by the mul
t iplicity of types available. Even towards 
the end of the World War, training, single
seater pursuit, day bomber, and heavy night 
bomber practically completed the classifica
tion. Now, further experience in various 
small wars, and careful tactical studies, have 
led to a multiplicity of types, eacb adapted 
to one, or at most two, specialized pur
poses-four-engined flying fortresses, heavy 
bombers, single-engined pursuits, twin_en-

gined pursuits having speeds in the neigh
borhood of 400 miles an hour, troop carry
ing machines, interceptors to stop enemy 
bombers, multi-place fighters, and so on. 
Both military designers and Corps tacti

cians are as a rule suspicious of airplanes 
which are to serve more than strictly limited 
purposes, because it has been found in the 
past that "all-purpose" machines serve all 
purposes badly. The construction of an 
"attack-bomber" seems legitimate, however, 
for combining the high speed and powerful 
machine gun fire of the attack plane with 
the bomb equipment of a light bomber is 
logical enough. One of our photographs 
shows an attack bomber, the Stearman 
X-lOO, . recently submitted in a competition 
in which North American and Glenn L. 
Martin were also among the participants. 
The X-lOO i s undoubtedly representative of 
the very latest practice. It is powered with 
two 1400-horsepower Pratt & Whitney R-2180 
engines, the gross weight is approximately 
nine tons, the wing span is 65 feet, and the 
length is 52 feet. There i s a crew of four to 
take care of navigation and machine gun 
and bomb equipment. A feature of the new 
plane is the extreme vision afforded by the 
transparent panels which make up the en
t ire forward portion. Since an absolutely 
smooth skin is imperative at high speeds, 
flush type rivets are used over the entire 
outside surface of wings and body. In the 
design of the machine, an attempt has also 
been made to combine the ultimate in 
streamlining with the demands of rapid, 
large.scale production.-A. K. 

STRAW FOR FUEL 

R
USSIAN tests of straw as fuel in gas 
producers have yielded one kilowatt 

hour by burning three kilograms of straw. 
-D. H. K. 

MACHINE CALCULATES 
TIMBER VOLUME IN 
FIVE SECONDS 

A MACHINE which in five seconds gives 
the exact volume of a growing tree of 

any kind and any dimensions, and two other 
interesting instruments for timber assess
ments, have been built by a Swedish in
ventor. 

The "trunk volume calculator," as the 
machine is called, has been constructed by 
a Swedish forestry technical expert, Capt. 
Alvar Drangel of Stockholm, and it has been 
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considered of such value that the Swedish 
government has helped finance manufacture 
and exploitation. It is a "nomo-mechanical" 
calculating machine, equipped with certain 
mechanical devices through which a number 
of scales can be set in relation to each other. 
The machine is, practically speaking, an 
endless table system, which in five seconds 
solves an equation after five of its variables 
have been given exact values. For assess· 
ment of the cubic content of growing trees, 
the machine is thus set for the values of the 
trunk curvature, the class of bark, the taper 
percentage, the length of the trunk and, 
finally, the diameter of the tree at breast 
height. The volume is then immediately ob
tained, exact to a ten thousandth of a cubic 
meter. The machine, which has about the 
shape of an ordinary calculating machine, 
but is operated by dials instead of keys, is 
able to deliver no less than 8,000,000 volume 
figures. 
The two other instruments, constructed bv 

the same inventor, are a "trunk diamete� 
registrator," working on the same principles 
as the first-mentioned machine and of about 
the same type, and a precision height meas
uring instrument, by means of which the 
height from the cut to any desired point on 
the trunk can be rapidly and correctly fixed. 
The trunk diameter registrator is used for 
pre-calculation of the quantity of usable tim· 
ber that can be obtained from a tree. By 
means of it can be exactly fixed the top 
diameter in eighths of an inch within bark 
at a certain length from the cut or, the re
verse, the log length at a certain desired top 
diameter.-Holger Lundbergh. 

WORLD'S B EST LIGHTED 
FIELD FOR NIGHT BASEBALL 

W
HEN Connie Mack's Athletics and the 
Cleveland Indians inaugurated night 

baseball for the American League at Shibe 
Park, Philadelphia, on May 16, they played 
on the best lighted sports field in the world. 

Comprising 780 Westinghouse floodlights 
of 1500-watt capacity each, the new two-bil
lion beam-candlepower lighting installation 
is of sufficient intensity to light a street 160 

S C I E N T I F I C  A M E R I C A N  

Two-billion candlepower makes 
this ball field the best lighted in 
the world. Below : One of the 1500· 
watt floodlights that are employed 

miles long as brilliantly as Philadelphia's 
famous Broad Street ; to provide light for 
more than 2000 homes ; to make newspapers 
readable 175 miles from the light source, i f 
the floodlights were all concentrated in a 
single unit. . 

"The Shibe Park infield is 20 times bright
er than the average well-lighted office," ac
cording to John Kilpatrick, lighting engineer. 
"It is several hundred times brighter than 
New York's Times Square on New Year", 
Eve." 
There is no glare and resulting eyestrain 

for either spectators or players, .Mr. Kil
patrick reported. This is due to the design of 
the floodlights and the unusual height at 
which they are placed. Top rows of lights in 
eight steel towers surrounding the park are 
155 feet above the ground. 
Six towers support targets on which are 

mounted llO of the big 20-inch floodlights in 
10 horizontal rows of ll lights each. Two oth
ers support 60 floodlights in five horizontal 
rows each containing 12 lights. 

Club officials announce that seven night 
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games will he played at Shibe Park this 
season by the Athletics, and seven by the 
Phillies. It is also expected that the park 
will be used for night football games this fall . 

MEASURING 2/100,000 OF 
A MILLIMETER 

A REMARKABLE measuring instrument, 
known as the "Mierokator," which is 

capable of registering measurements down 
to 2/ 100,000 of a millimeter, has been in
vented by Hugo Abramson, Swedish en
gineer. 
The principle applies a frictionless gear

ing to measuring instruments, and is re
markably simple. Its unit comprises, in the 
main, a thin strip of phosphor-bronze, twist
ed around its own longitudinal axis, half 
its length in one direction and half in the 
other. If the band is stretched between a 
stationary and a movable point, its center 
moves in the same way as a twisted yarn 
when pulled. A mirror placed at the center 
furnishes an extremely sensitive indicating 
device, and when the band is stretched 1/ 100 
of a millimeter, its center turns 54 degrees ; 
if a thousandth millimeter, 5.4 degrees. By 
using a lever system, still finer readings may 
be obtained. 
The inventor of this instrnment, which is 

manufactured by the Swedish manufacturer, 
of the well-known Johansson gage blocb 
and precision measuring instruments, the 
C. E. Johansson Company, of Eskilstuna, 
also has a number of other inventions in the 
precision measuring line to his credit, as, 
for example, the heart-beat indicato� con
structed by himself and his brother. Mr. 
Abramson also has received the Gold Medal 
of the Swedish Academy for Engineering 
Research.-Holger Lundbergh. 

VISION CONCENTRATORS 

I
T is almost instinctive for a person on eer
tain occasions to cup his hands about 

his eyes the better to concentrate his vision 
on some scene or work before him. There 
is a definite principle involved in this action. 
Eliminating indirect vision-or wide-angle 
vision-gives what is technically called "cen
tral fixation"-essentially, "tunnel vision." 
In specific seeing tasks, this is advantageous 
for, since objects in the periphery are shut 
out, the brain is relieved of the problem of 
viewing them simultaneously with those on 
which the attention is focused. 

A simple device to attain this advantage 
has been developed by Frederick Saunders 

D ' �(CT V IS ION !��? , ::) 
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and is being manufactured by the Columbia 
Protektosite Company. The invention came 
abollt as the result of Mr. Saunders' experi
mental use of two rolled-np programs at a 
moving picture show. Viewing the screen 
with them at his eyes started Mr. Saunders 
on a long study which resulted in the device 
ealled Concentrators. They literally coneen-
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A striking example of a multiple electric motor installation. Not just one 
large motor or several smaller ones, hut scores of individual units drive the 
many rolls on this run·out table at the new Sparrows Point, Maryland, hot· 
strip mill of the Bethlehem Steel Company. Westinghouse made all the electrical 
equipment of this plant which turns out up to 2000 linear feet per minute of 

strip steel during long runs of tonnage 

trate the sight and thus enable the user to 
concentrate more efficiently mentally. 

Concentrators look somewhat like ordi· 
nary spectacles, but they differ in having no 
lenses-unless the user needs sight correct
ing lenses-and in their patented features. To 
the outer circumference of each eye-piece 
there is molded a small opaque rim flange 
which projects forward and cuts down the 
angle of vision from side to side. Project
ing backward from the same rims, are shields 
which Cllt off all side light. The result is 
that all distracting side vision is completely 
eliminated. The effect is so marked that 
Dr. Martin Grabau, former Harvard Uni
versity physics professor, after testing and 
approving Concentrators, remarked that it 
was amazing how much could be accom
plished so simply. 

Concentrators will be useful for students, 
stenographers, golfers and o ther sportsmen, 
theater-goers, and all those who must con
centrate on work in hand. 

GROWING TOBACCO WITH
OUT NICOTINE 

REPORTS from Italy state that tobacco 
leaves grafted on tomato plants grow 

with a total disappearance of nicotine. 
Leaves normally containing 2 to 2.5 percent 
nicotine were used in the experiments and 
lost all their nicotine content without having 
i t appear in the leaves of the plant to which 
the graft was made.-D. H. K. 

"PULLMAN" FOR 
GIANT SALMON 

TRUCKS are built these days to perform 
most any tl:ansportation job you care 10 

name, but few are designed for a purpose as 
unusual as a fleet of eight recently ordered 
by the U. S. Bureau of Reclamation. 

damaged, to destina tions they nev�r would 
reach unaided. The fish will travel in 1000 
gallons of Columbia River water, constantly 
aerated to supply the occupants with ade
quate oxygen, protected by insulation against 
outside temperatures ranging from 108 de
grees down to 30. In transit, the salmon com
partment will be cooled gradually to pre
pare the occupants for the chill waters of 
Wenatchee River and Icicle Creek. Cracked 
ice, weighing 1800 pounds, is carried in a 
special compartment for this purpose. 

ExtraOl·dinary precautions are being taken 
to keep the motoring fish comfortable and 
unhurt. Every inside contour of the tanks is 
to be smoothed, and they are designed so as 
to fill to the brim, since the salmon must not 
be banged against the sides by sloshing 
water. Specifications demand a 50· mile top 
speed with a gross load of 25,000 pounds. 
The job is an important one, affecting the 

future of a great industry. 
Up the Columbia River each year moves 

the greatest salmon run in the world, some 
three million fish, Chinook and Steelhead, 
bound for the headwaters tu spawn and start 
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the lire of a new generation. The parent fish 
die but tiny youngsters go down to the ocean 
to grow. Five years later, averaging 22 to 30 
pounds apiece, these splendid salmon re
trace their way upstream . to their native 
waters . 

A $15,000,000 a year industry depends up
on the continuance of this vast migration. 
but its way now is disputed by power dam� 
built to harness the vast energy of the tur
bulent hurrying river. Millions have been 
spent to build fish ladders to get them past 
Bonneville Dam, but at Grand Coulee, 450 
miles from the sea, the way is blocked. 

The task given the eight fish "limollsines·· 
i s to collect the salmon whose instinct heads 
them to the streams above Grand Coulee, and 
carry them to other, unblocked tributaries. 

It will not be an easy job. From July to 
the end of September, the run will be at its 
peak, and fish trucks will have to be on the 
go all the time, emptying the fish traps, 
hustling a load to new streams or to holding 
ponds where the spawning will take place, 
and back to the traps for more salmon. 

ENZYMES 

SOME of the enzymes present in 
beef, are : peplase, arginase, tryp· 

tase, urease, ereptase, hippuricase, 
deamidase, salicase, helicase, nu· 
clease, aldehydase, peroxidase, nj· 
trase, lipase, lecithase, amylase, mal· 
tase, glycogenase, sucrase, glycolase, 
a rbutase, phosphotase, catalase, sal. 
olase. 

Some ? 

ALCOHOL ANTISEPTIC FOR 
WAR-WOUNDED 

How war·torn Spain became the proving 
ground for a new type of alcohol anti

septic is revealed for the first time in 111 ilitary 
Surgeon, official publication of the U. S. As
sociation of Military Surgeons. Adding 
weight to the report is the fact that its author, 
Major S. Perez.Vasquez, J'vLD., was physician 
in charge of the famous Hospital de Cara
bineros in Madrid. 
The new alcohol antiseptic which Dr. 

Perez.v asquez found to be the "most satis
factory of any preparation in general use·' 
may have even wider application in peace. 
He writes that, on war wounds of all types, 

These are to carry thousands of giant sal· 
mon, 30, 40, or 50 at a time, alive and un- Spedal truck desi gned to carry giant salmon, alive 
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it not only controlled infection with less dis
comfort to the patient, but also speeded 
healing and shortened the period of hospital
ization. 

"Even when • • •  used several hours after 
injury, a quick drop in fever is observed, and 
within four days after beginning treatment, 
healthy granulation tissue appears. Much 
less operative surgery was required." 

The new antiseptic-a mixture of ethyl al· 
cohol, glycerine, thymol, phenol, and cam
phor-was evolved by Dr. Perez-Vasquez and 
his associates in an effort to find a solution 
which could be used with simple irrigation 
in place of the cumbersome technique and 
specialized apparatus of the Carrell-Dakin 
method. 

It was perfected, Dr. Perez·Vasquez states, 
after a careful trial of other approved and 
generally used antiseptics including iodine 
and several proprietary products. 

The article in the Military Surgeon gives 
the formula and directions for compounding 
the solution. 

A PROFESSOR'S SCIENTIFIC 
PIPE 

WHEN science invades the sanctity of 
man's popular pastime of pipe smok

ing, the result is a highly-engineered job 
which offers convenience and satisfaction to 
the smoker. Latest evidence of this fact is 

the scientifically-designed pipe invented and 
perfected by F. K. Kirsten, professor in the 
school of Aeronautical Engineering at the 
University of Washington. 

An enthusiastic pipe smoker himself, Prof. 
Kirsten set about to apply engineering prin
ciples in developing a pipe that would elim
inate the objectional features ordinarily as
sociated with pipe smoking. 

The Kirsten pipe is  based upon effective 
cooling of the smoke so that undesirable oils 
and tars, which are in volatile form, are re
moved by condensation before reaching the 
smoker's mouth. To obtain efficient cooling, 
a unique stem, or barrel, is used. It is made 
of aluminum alloy and has a characteristic 
high heat conductivity supplemented by an 
efficient fluted design which increases the 
rate of heat dissipation. 

In order to allow ample time for the smoke 
to cool completely, the volume of the radiator 
has been precisely determined so that it holds 
the equivalent of the average smoker's puff, 
or from six to twelve cubic centimeters. Be
cause of the radiator's volume, the gases can 
remain in it for the duration of and the in
terval between puffs. Experiment has shown 
that this period is long enough for the com-
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plete cooling of the smoke and to permit the 
undesirable contents to condense. 

The condensed tars and water vapor col
lect in a small radiator cap, also of aluminum 
alloy, at the lower end of the barrel-the 
lowest point of the pipe when in the smok
ing position. Their flow back into the bowl is 
prevented by a valve mechanism which is in
corporated in the radiator cap. By giving 
the cap a right angle turn, the valve closes 
the bowl outlet, and the pipe can be turned 
upside down to discharge ashes. The con
densate is securely trapped in the radiator 

Left :  The scientifically designed 
pipe has an aluminum stem. Above: 
Each part of the pipe is  designed 
to accurate engineering specifica
tions_ Parts are interchangeable. 
Right : The same principles have 
been applied to  a cigarette holder 

and none of its odors can escape. The radia
tor cap can readily be removed to empty the 
condensates_ 

The bowl of the Kirsten pipe is detachable, 
being held in place by a double-slotted alu
minum alloy screw which forms the bottom 
of the bowl. This feature permits the smoker 
to interchange the bowl with any one of a 
variety of stock shapes and sizes available. 
The inner walls of the bowl are sloped to 
give the most efficient combustion of the to
bacco. It was found that the most uniform 
burning was effected by shaping the sides of 
the bowl so that they formed an angle of 
13 degrees with the vertical. 

An aluminum ramrod is  attached to the 
intake tube fitted in the mouthpiece and 
serves as an aid in cleaning the pipe by run
ning a piece of tissue paper through the ra
diator, an action not unlike cleaning the 
barrel of a gun. 

The pipe is 10 to 50 percent lighter than 
the conventional design pipes. 

The scientific principles of the Kirsten 
pipe have been carried a step further in the 
Kirsten cigarette holder which also cools 
( and cleans ) the smoke through radiation 
from a finned aluminum alloy stem. 

DIPHENYL SAVES P ALES
TINE'S CITRUS INDUSTRY 

T ONG distance shipping of Palestine's 
L citrus fruit crop is made possible by 
wrapping it in impregnated paper. Losses 
by spoilage are reduced by this method to 
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approximately 10 percent of their former 
value. Diphenyl is used to impregnate the 
wrapping paper and this in no way affects 
the odor, taste, or appearance of the fruit . 
This method may save the citrus fruit in
dustry of Palestine by permitting the eco
nomical export of its product to remote 
markets in north Europe_-D. H. K. 

SELF-ADHESIVE LABELS 

SELF-ADHESIVE labels, manufactured by 
Avery Adhesives, coated on one side 

with a non-drying gum, will adhere to any 
smooth, hard surface without leaving any 
stain or gummy residue rio matter how long 
they are in place. These Kum Klean labels 
can be used for marking glassware, silver, 
office supplies, pottery, china, toys, furni
ture, and other merchandise. 

INSECTS versus WEEDS 

A TINY Argentine moth has saved a 
large part of a continent from being 

turned into desert by a predacious plant 
which was devouring more than 1,000,000 
acres a year, literally driving farmers out of 
their houses, and resisting attacks with liq
uid fire. The plant is  the prickly pear, a 
species of cactus common over the United 
States, Mexico, and South America, and 
which is  often grown as an ornamental in 
gardens. 

Nearly a half century ago a few plants 
were introduced into Australia from North 
America, intended for flower gardens. The 
prickly pears found themselves in an earthly 
paradise where they could run wild with 
nothing to stop them. By 1925, they had 

covered more than 60,000,000 acres in  
Queensland and New South Wales. Most o f  
this had  been good grazing and farming 
land. About half of it was in the grip of a 
dense jungle of cactus from three to five feet 
high and so thick that it was impenetrable_ 
The other half was covered by less dense 
growth, but was rendered nearly useless for 
agriculture. 

Just when the problem seemed unsolvable, 
salvation came in the form of the little Ar
gentine moth. Australian entomologists had 
hunted all over the Americas for insects 
which might help get rid of the cactus. Many 
type specimens were studied in the collec
tions of the Smithsonian" Institution. The 
majority of them, it was found, did no real 
good. Their larvae ate the cactus, but the 
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plant was too tough to be killed by them. 
The Argentine moth, however, displayed life 
habits which admirably fitted it to rescue a 
continent. 

The Australian entomologists tell of one 
stretch in Southwest Queensland where the 
prickly pear extended in a dense, almost 
continuous belt for 100 miles. A moth colony 
was planted in this neighborhood. A year 
later the entomologists were in despair. The 
insects seemed to have done no good what
soever. But another 12 months and the whole 
jungle had simply collapsed. At least 90 per
cent of the plants were destroyed and the 
land was made available for farming again. 
Altogether the insect has reclaimed more 
than 15,000,000 acres to date. 

S ULFANILAMIDE FOR 
S MALLPOX ? 

THE new drug sulfanilamide appears to 
have value in treating smallpox. Four 

cases in which it largely prevented the erup
tion from the disease are reported in the 
Journal of the American Medical Association 
by Dr. Walter O. McCammon of Springfield, 
Kentucky. 

Seven cases of smallpox recently came un
der the observation of Dr. McCammon. He 
used sulfanilamide in treating four, and 
there was only a slight eruption which soon 
disappeared. The patients were back at work 
a week sooner than were the other three 
cases which were treated symptomatically 
and in which the typical eruption of smallpox 
developed. 

In an editorial, the medical journal points 
out that no conclusions as to the value of 
sulfanilamide in preventing deaths from 
smallpox can be drawn from such a small 
number of cases. 

Although smallpox is increasing ( there 
were 14,355 cases reported last year ) the 
disease is now mild.-Science Service 

SEED GERMINATION WITH 
AIR CONDITIONING 

NATURE'S way with seeds has always 
been hard to figure out-a hit-and-miss 

proposition largely based on guesswork. But 
the Peppard and the Rudy-Patrick Seed 
Companies of Kansas City, Missouri, have 

Below : The air-conditioned unit 
for seed germination and, right, 
shelves on which seeds are placed 
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Gold iu an automobile factory may seem incongruous, yet in the Rouge plant 
of the Ford Motor Car Company it does a "laborer's" j ob of expediting the drying 
of enamels with which motor-car parts are coated. ( See also Scientific American, 
May, 1939, page 325.)  This striking photograph shows one of the tunnels through 
which bodies are drawn, after painting, to be dried rapidly by the infra·red rays 
from a battery of lamps. These lamps are backed by reflectors, the surfaces of 
which are gold plated, since it has been found that such a surface most efficiently 

concentrates the desired rays on the automobile bodies 

eliminated the guesswork and reduced the 
whole process to a science. They employ the 
use of seed germination boxes to test the 
growing ability of all varieties of field grasses 
and garden seed. In this way, Mother Na
ture's future whims are accurately prognosti
cated. 

A given number of seeds from any one lot 
is placed on moist blotting paper and in
serted in the germinating box. Within the 
box, it is imperative to hold the relative 
humidity at 90 percent and to maintain tern· 

. � 

peratures which correspond as nearly as pos· 
sible to the temperatures to which the seeds 
would be exposed in the fields during their 
planting or sprouting period. This tempera
ture, of course, varies during the 24·hour 
daily cycle. Therefore, in the germinator, 
varying temperatures are maintained-name
ly 68 degrees for 16 hours simulating the 
night, and 85 degrees during the eight hours 
corresponding to the sunlight cycle. 

Of course, there are seeds which must be 

planted the first thing in the spring, such as 
radishes, lettuce, alfalfa, and clovers. These 
do not require as much heat to sprout and, 
therefore, are placed in one compartment of 
the germinator which maintains a constant 
temperature of 68 degrees. It is for this rea
son that each germinator is constructed with 
two compartments-one equipped only with 
refrigeration and the other with both refrig
eration and an electric strip heater. 

The Creamery Package Manufacturing 
Company of Chicago, through its Kansas 
City office, furnished these Trane germinat
ing units. 

INDUSTRIAL USE OF 
PAPAIN 

FROM 1932 to 1938 the United States im
. ports of crude papain increased approxi

mately four-fold to 223,000 pounds. This 
enzyme is the dried milky juice obtained 
from the skin of the unripe papaya, which 
grows in tropic and sub tropic regions 
throughout the world. Aside from its value 
in medicine as a digestive, papain is used to 
make tough meat tender and has a similar 
effect on other foodstuffs. Although papayas 
grow in Florida, Texas and California, the 
chief American supply of papain comes from 
Ceylon.-D. H. K . 

NON-SHOCK TREATMENT 
FOR MENTAL DISEASE 

MENTALLY sick patients are now being 
rescued from the world of the insane 

by the simple and comparatively safe mea· 
sure of breathing nitrogen, it was announced 
at a recent meeting of the Federation of 
American Societies for Experimental Biol
ogy. 

"Encouraging results" of this new, non-
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I N D U S T R I A L  a n d  L A B O R A T O R Y  E Q U I P M E N T  
A T  U N U S U A L  P R I C E S 

B RONZE G EAR A N D  CENTRI FUGAL P U M PS 

Suitable for ?Iarine, Labora
tories, Factory, Home, Etc_ 

C E N T R I  F U G A L  M-->-

Xo . 1 Centrifugal Pump on1)', inlet %" outlet % "  Price $ 9.00 With A . C .  motor $22.00 
No. 4 " . , . . . .  * "  " % "  .. $ 1 7.50 .. .. . . $28.00 
N o . 9 1'/4" 1 "  $20.50 $3 1 .00 

No. 1 %  
:\0. 2 
:\0. 3 
:\0. 4 
:\0. 7 
:\0. 9 
No. 1 1  

General Electric I mmersion Heaters 

IE+ �� 
Suitable for heating liquids,  tanks. ket-t Ies ,  ('lC. (1 K'V 
raises temperature lOO°F 3 gallons per 11our. ) Fitted 
for 1 % "  iron pipe thread. Can be used as 110. 230 ,'olt 
or 3 heat 1 1 0  ,'olt. 

600 Walt . . . . . . . . . . . . .  $6.00 1 "00 "·all . . . . . . .  $ S.75 
750 " . . . . 6.30 "000 " 1 0.25 

3000 Watt . . . . . . .  5 1 2. 00 

"�e ha'fe on hand a large Yariety strip ( space)  heaters. 
Quotations on request. 

GASOLI N E  ENGI N ES 

�8 
horsepower 4 
c�'cle foot ped
al sta rter. $35 .00 

Can be used for driving any type machine .  Wej�ht 37 
Ibs.  Also Briggs and Stratton 1/2 horsepower engine at 
the same price.  

PR EPARE FO R H OT WEAT H E R  
Exhaust Fans, Bucket Blade, With G _  E. 
&. Westinghouse A_C. l l O  volt motors_ 

RP)1 cu. ft. Price 
per m i n .  

9" ] 550 550 $ 1 0.50 

1 0 "  1550 550 1 1 . 50 

1 2 " W  ] 5;,0 650 1 2.50 

12"G 1 750 800 1 6 .50 

16" 1 7 5 0  1800 I S.50 

1 6 "  1 1 40 1650 25.00 

1 8 "  1 7 5 0  2500 1 9.50 

1 8 "  1 1 4 0  2100 2S.50 

20" 1 1 4 0  2 8 0 0  30.00 

2 4 "  1 1 4 0  4000 35.50 

24 " 850 3800 3S.50 

Other voltages available at slightly higher prices. 

PORTABLE GRAPHIC TEM PERATURE 
RECORDERS 

Light weight, 24 h o u r  ch art. 

"Tagliabue" 30 to 60' F . . .  . . . . . . . . . .  $ 1 5.00 

"Practical Instrument Co." 3 0  to 6 0 '  F . . . . 1 3 .50 
"B ristol" - 1 0  to 1 1 0 '  27.50 

Pri ces of other ranges on  request. 

-
$ 9.00 With 
$ 1 0.00 " 
$ 1 1 .50 
$ 1 2.50 
$ 1 5 .00 
$ 1 6.50 
$48.50 

A.C. motor $22.00 ., " $23.50 
$25.00 
$28.00 
$32.50 
$45.00 
on  req uest 

Latest Model Compressor 
Suitable for 

FACTORY, LABORATORY or HOME 

Q,,;et-Effic;eut-PoweT!ul 

Ideal spraying outfit for all l iquids s lich as paints, 
enamel s .  ctc. Can also be used for cleaning, tire 
inflating,  and general purposes.  Equipped witt 
G eneral Electric, 14 HP a . C. motor. Quincy air  com · 
prcssor, adjustable safety \'al\'e, and 1 0 0  lb . air 
gauge.  A heavy duty Plummer spl'ay gun with 15 
feet of hose.  \Vei ghs only 60 lbs .  Price $39 5 0 

Com p l ete and ready for o peration.  • 

RESPI RATORS 
For use in Smoke a n d  Paint Spray. free front 
ha rmful gases, light fumes, Yapors and all 
Idnds of dust. $2_50 
AERATING P U M PS FOR AQUAR I U M S  

Can also be used for 
all pll1'poses where 
low pressure air is  
rcquired. Develops 
1 5  Ibs.  "'ill take 
care of 6 t o  8 tanks. 
Piston type with all 
brass cylinder, belt 
dri ren by a un her
sal ( A . C . - D . C . ) 
m o t o r .  V a r i a b l e  
speed. Mounted on 
neat oak base. Com
p1ete . · $6.95 

Also two cylinder pumps, motor driven to taJ\:e 
care of 10 t o  1 2  tanks. Price $1 4.95 

MOTOR DRIVEN FORCED DRAFT BLOWERS 

TYPE H.P.  R .P .M . CU. FT. MIN. INLET OUTLET PRICE - - -- ---
o '/,O H 5 0  160 4 % "  3 * "  $ 1 8 . 0 0  
0 %  ' , 8  1 , 5 0  350 6 % "  3 * "  20.00 
1 % 1 7 5 0  535 6 "  4%" 2 5 . 0 0  
1 %  �':l 1 7 5 0  9 3 0  7 th "  6 "  3 0 . 0 0  
1 %  % 1 , 3 0  1900 9 '/2' 7 6 5 . 0 0  

PRICES QUOTED ARE FOR A . C .  no V. 60 CYCLES ONLY. 
OTHER VOLTAGES ON REQUE ST. 

P I O N E E R  A I R  C O M P R E S S O R  C O . ,  I n c .  
1 20 S. CHAM BERS ST. N EW YORK C ITY, N. Y. 
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shock treatment for insanity in a small series 
of cases were reported by Drs. H_ E. Him
wich, F. A. D. Alexander, Basile Lipetz, and 
J _  F. Fazekas, of Albany, New York, Medical 
College and Union University. 

The new treatment achieves its effect by 
the same mechanism as the drastic insulin 
and metrazol shock treatments. This is by 
decreasing the metabolic activity of the 
brain. The nitrogen inhalation treatment, 
however, is easier to give than insulin shock 
and does not produce the fearful convulsions 
of metrazol treatments which are dreaded by 
bOlh patients and physicians. 

With the new treatment, patients breathe 
nitrogen long enough to deprive the brain 
of its oxygen supply for about five minutes. 
These treatments are given three times a 
week for a period of about three months. 

Cutting down the oxygen supply to the 
brain reduces its metabolic activity. Metra
zol does the same thing by temporarily ar
resting breathing movements. Insulin shock 
does it by depleting the sugar supply to the 
brain, without which the brain cannot use 
oxygen. 

The fact that metrazol and insulin-�hock 
treatments both produced this effect of de
creased metabolic activity was discovered a 
year ago by a University of Toronto research 
team under the leadership of Sir Frederick 
Banting and Dr. G. Edward Hall. At that 
time Dr. Hall predicted that neither insulin 
nor metrazol would be the last word in treat
ment of schizophrenia and that a better and 
less severe remedy would be found to re
place them. The nitrogen inhalation treat
ment seems now to be that remedy .-Science 
Service. 

ALUMINUM IS SQUIRTED 
AMONG the manufacturing operat ions 

.t\. performed on aluminum alloys, none is 
more interesting and spectacular than the 
impact extrusion process. By this method, a 
small biscuit-shaped slug of aluminum i s  
transformed in the  twinkling of an eye into 
a tooth paste tube, a flashlight case, or any 
one of several hundred commonplace con· 
tainers and shapes. 

The moving head of an impact extrusion 
press is fitted with a punch or hammer which 
is  slightly smaller in cross-sectional dimen
sions than the stationary die. The slug of 
aluminum is placed on the die, the hammer 
strikes the slug, and the high pressure 
forces the aluminum slug to "/low" up past 
the clearance between die and hammer, thus 
forming a collapsible tube or any other shape 
determined by the die_ The metal is literally 
"squirted" into the desired shape. 

Pieces and containers of various sizes, 
shapes, and intricacy of design can be formed 
at high speed and low cost by the impact 

A slug of aluminum is in the die 



J ULY · 19.39 

The alumiuum is squirted . . . 

extrusiou process. Many parts ordinarily 
made by drawing, spinlling, stamping or 
turning can be produced to advantage by 
this method. The chief advantages to be ob· 
tained by adopting this process are close 
dimensional tolerances, a high degree of uni
formity in parts, and surprisingly low pro
duction costs. 

By the nature of the impact extrusion 
process, the metal i s  strain-hardened, devel-

• • .  aud a formed tube results 

oping its strength and stiffness. Thermal 
treatment may be used to anneal the finished 
product for the softness necessary in collapsi
ble tubes or the parts may be given even 
higher strength by controlled heat treatment. 
Thus, various properties are at the option 
of the designer. 

There are almost no limitations on the 
shapes of impact extrusions. Symmetrical 
and basically cylindrical forms are the best 
suited to this process, but square, oval, rec
t angular, aud asymmetrical parts can be 
made rapidly and at low unit cost. The wall 
thickness of parts can be varied from thick 
wall at points of stress and strain to thin 
wall where strength is  not needed. To the 
natural light weight of aluminum is added 
the advantage of less metal where not needed. 

BEWARE ! TICKS CARRY 
SPOTTED FEVER 

CONSII)ER all ticks dangerous, advises 
the U. S. Public Health Service, even 

though only one in 300 of the eight·legged 
pests is  capable of transmitting spotted fev
er, in the most heavily infected areas. 

Although the exceedingly dangerous tick
horne disease was first found in the west, 
whence its name of Rocky Mountain spotted 
fever, it is  now known to exist eastward to 
the Atl antic, as far north as Massachusetts, 
and as far south as Georgia. 

If you live where ticks abound, or if yuur 
dog brings them to the house after cruising 
in the brush, better examine yourself all 
over at least once a day. If you find a tick 
has taken hold, remove him with a pair of 
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WHERE SCIENCE E1VDS 

HOSPITALITY BEGINS 

The Waldorf, for example, is a magnificent scientific 
achievement, not only dependent on science when it 
was built, but continuously dependent on many sci
ences for the efficiency of its operation. 

But every man of scientific turn of mind knows 
what we mean when we say that hospitality, in his own 
home no less than in the Waldorf, is something warm, 
living and human that survives scientific detachment. 

And it is that ability to preserve the human touch, 
in spite of all our clockwork schedules and efficiency, 
that gives the Waldorf its unique reputation for main
taining close, cordial and communicable contacts 
with its patrons. 

Besides, this year, when you come to New York, 
you'll get so much science at THE FAIR, that it'll be a 
genuine relief each day to return to the hospitality 
of The Waldorf-Astoria ! 

TH E 

WALD O RF-A S T O R I A 
P A li K  A V E N U E  · 1 9 T H  T O  ; (l T H  • N �; W  Y O ll K  
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Savings Up To 75% 
on 

TECHNICAL BOOKS 
for Chemists, Engi
neers, Physicists, Met

allurgists, Students. 

These books are going fast ! Take advan
tage of the reduced prices while you can! 
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Agricultural Chemistry, Frap3_ . . . . . . . . .  . 
Areas & Volumes, Ferguson & L i:;st . . 
�'\strono111ical Physics� Stratton . .  
Astronomy Today, Jl1 orclt.r . . .  _ .  

Publisher's 
O riginal 

Price 

$ 5 . 00 
. . . . . . . . . . . . . .  1 . 6 0  . . .  

. . . .  . 4 . 0 0  . .  
. .  . . .  2 . 0 0  

OUR 
SPECIAL 

PRICE 

. . . . . . .  $2.00 
.75 

. . . . . . .  1.50 
. . . . . . . .  l .00 

Beet S ugar Chemists' Hdbk . ,  Moeller·K ransc . .  . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  1 . 5 0  . . . . . . . . . . . . . . 7 5  
Blacksmithing & Forging, 1. C .  S . . . _ . .  _ . . . . . . . . . . .  . . . . . . .  6. 5 0  . . . . . . . . . . . . .  1 .25 
Bri ckwork, Terra Cotta & Concrete, 1 .  C. S. . . . . . . . . . . . .. . . . . .  . .  . . . .  6 . 5 0 . .  . . }. 25 

Carbonization, Low Temperature, Gentr:}, . 7 . 5 0  . . . . .  1 .50 
Chemistry i n  the Home, Firth . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .. .. . . . . . . . . . . . . . .  . . . . . . . .  2 . 0 0  . . . .  1 .25 
Chromium, by Aid of Electric C urrent, Leblanc. . . . .  1 . 5 0 . .  .75 
Cleaning and Dyeing of Rayon, Foster . . . . . . . . . .. . . .  . . . . .  . . . . . . . . . . . . .  . . .  3 . 0 0 . . . . . . . . . . . . . 1 .50 
College Geology, Vol. I,  Chamberlain . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . .  3 . 0 0  . . . . . . . . . .  1 .50 
Colloid Chemistry, Pl-actical , Ostwald . . . . . . . . .  . . . . . .  2 . 2 5 . . .  . . . .  1 .50 
Colloidal Chemistry, New Conceptions uf�  j·'rc l l ndJich . .  . . . . . . . . . . . . . . . . . . .  2 . 0 0  . . . . . . . . . . . . .  1 .00 
Concrete Design, 1. C. S. . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . .  6 . 5 0 . . . . . . .  . . } '25 
Conductivity of Liquids, Tower. . . . . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  2. 00 . . . . . . . 1 .00 
Crystals and Fine Structure of �l atter, RiJ ! l le .  . . . . . . . . . . . . . . . .  3 . 7 5 . .  . . . . .  1 .00 
Cyaniding Copper Zinc, I. C. S. . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . .  . . . . .  6 . 5 0  . . . . . . . . . .  }'25 
Cyanamid, PraHke . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . .  1 . 5 0  .75 

Determination of S ulphur i n  I ron &. Steel,  Pil lsifer .  . . . . .  4 .00 . . . . . . . . . . . . .  2.00 
D iesel Operating G uide, RosbloolH . .. . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  5 . 0 0 . .  . . .  2.50 

Einstein's  Gravitation, Freu ndlich . . . .  . .  . . . . . . . . . . 2 . 5 0 .75 
Electrical Engineering Testing, Parr..  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 . 0 0  . . . . . . . . .  1 .50 
Electrolytic Labs, Iv'" issensoH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Elementary Chemistry, S utcliffe . . . 
Elements of Economic Geology, Gregor::", 
Elements of Physics, AI ercluwt-Chant 
Enzymes, lVakslnan . . .  

First Year Practical Chem . ,  B r ioos . .  

G eology o f  Coal Drift" S l ope, & Shaft"  1 .  C .  S . .  
G lues & G l ue Handling, Tcesdale . .  . . . . . . . . . . . . . . " . 

IIeat Theorem, The New, Jv'crJlst . .  
Human Eody, J.1Iart£n . .  
Hygiene, Practical, Bcrgcy . .  

1 . 5 0 .  .75 
. .  . . . . . . . .  1 . 40 .75 

. . . . . . . . . . . . ..  1 . 2 5 . . . .  . . } .60 
. . . . . . . .  2 . 5 0  . . . . . . . . . . . . .  } '25 

. . 5 . 5 0  . . . . . . . . . . .  2.50 

. .  . . . . . . . .  1 . 0 0 . . .  .50 

. .  . . . . . . . . . . . . . .  6 . 5 0  . . . . . . . . . . . .  J .25 
. . . . . . . . . . .  3 . 0 0  . . . .  1 .50 

. . .  3 . 5 0  . . . . . .  1 .00 
. . . . . . . . .  4 . 0 0  . . . . . . . . . . . . 1 .50 

..  . .  1 . 5 0  .75 

Industr i a l  Furnace Technique, H erma nsen . . . . . " . . . . . . . . < . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  ] 0. 0 0  . . .  3.00 
. . . .  ] ,00 
. .. 2.00 

Inorganic Chemistry, H07.t'c . .  . . .  2 . 0 0  . .  
Inorganic Qualitative Chemical Ana1ysis ,  D as . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . 4 . 0 0  . .  
Iron & Steel  \Vork Chemists, H cess . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 2 5  . .  .60 

Kiln Drying, Practical, Kettle . . . 

Lead-Electro-.M etal1 urgy, I. C. S . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
LeathEr :M an ufactllre, IVilsoll 
Line Charts for Engineers, Hose . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. . 3 . 0 0  . . . .  1.50 

. .  . . . . . . . . . . . .  6 . 5 0  . . . . . . .  1 .25 
. . . . . . .  7 . 5 0  . . . . . 2.50 

. . . . . . . . . . . . . . . . . . . . . . . . . .  3 . 0 0  . . . . . . . . .  1 .00 
Lubricants, American, Lockhart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 00 . . . . . . . . . . . .  2.00 

l\Iagnetism & Atomic Structure, Stollr'r . .  
:\l etallic Obj ects, Electrolytically� Pja l/ha llser . .  
)Ietallography, Stmctural , Pnlsijer . . . 
�l etallurgy, T-Vysor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
l\.Jetric System for Engineers, Clapham . .  
Milk, The Perfect Food, Godbole . . . .  
l\fodern Biology, Cunninoham . . . . . . 
:Modern :Magnetics,  A uerbach . . . " . .  . 

Non·Metallic M i neral Products, Bayley . .  
N itroglycerine & Nitrog1ycerine Explosives, J.VaOlun . .  
Oil Refinery Specifications, NulJes . . . . . . . .  · . . . . . . . . · · Optical Activity & High Temp. Meas. ,  Jaeger . 
Optical Rotating Power, Landolt . .  . . . . . . . . . . . . . .  . . 

Physical Chemical Evolution , Glfye . .  
Physical Chemistry, Exp . ,  Van Klooster . . . . . . 
Physical & Colloid Chemistry ,  Michaelis . .  
Physico-Chemical 1:1etamorphosis,  Cohen . .  
Planning for Good Acoustics, Bagellal & Wood. 
Plumbing Design, Nugey . . . . . . . . . . . . . . . . 
Principles of Commercial La,,,, I. "C�· ·S: : : · ·  
Pulverized Colloidal Fuels ,  n nnn . . 

Qualitative Analysi s ,  Mason . .  
Quantitative Analysis,  Bassett . . 

Reinforced Concrete in Europe, Colby 
Research N arratives, Flinu, Vol. I 
Research N arratives, Fl-inlZ, Vol. II . . .  . 
Sales Technique, I. C. S . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . 
Science. Leading & �-:lisleading, Lynch . .  
Sparking o f  Steel , Pitios·Gat . . . . . . . . . . . . . .  . .  
S ulphur i n  Iron & Steel, P nlsifel' . .  

Tanning �faterials, Harvey . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Theory of Brownian Movement. Einstein . .  
Theory o f  Relativity, Freundlich . . 
Thermionic Phenomena, Bloch . . 

\Vaterworks Practice, Modern, Taylor . .  
Wood, Lumber & Timber, Hayward . . . . .  

. . . . . . . . . . . . . . .  4 . 0 0  . . . . . . . . . . . . .  2.00 
.. . . . . .  1 . 5 0 . .  .75 
. .  . . . . .  5 . 00 . . . . . . . . 2.00 

6 . 00 . . .  . 3 .00 
. .  . . .  5 .0 0  . . . . . . . . . . . . .  1 .50 

. . "  . . . . . . . . . . . .  2 . 5 0  . . . . .  1 .25 
. . . . . . . . . . . . . . . . . . . .  . . 3 . 00.  . . 1.00 

. . 5 .0 0 . .  . .  . . . . . .  2.00 

. .  . .  4 . 00 . . . . . . . . . . . . 2.00 
. . . . . . . .  7 . 5 0 . .  . . . .  2.50 

. . . . . .  3 . 5 0  . 1 .50 
. . . . . . . . . . .  2 . 5 0 . .  . 1.00 

. .  . . . .  7 . 5 0  . . . . . . . . . . . . .  3.50 

. . 2 . 5 0  . . . . . 1 .00 
. . . . . . .  3 . 5 0 . .  . 1 .00 

. .  . . . . . . . . .  2 . 00 . . . .  . . . . . .  1 .00 
. . . . . . . .  2 . 0 0 . .  . 1 .00 

. . . . .  6 . 7 5 .  . 2.00 
.. 6.00 . . . . . . . . . . . . .  2.50 

. .  6. 5 0  . . . . . . . . . . . .  1.25 
. . . .  1 0 . 0 0 . . . . . .  . . 3 .00 

. . . . . .  1 .00 . . . .50 
.. . . . .  4.00 . . . . . . . . .  2.00 

. . .  3 . 5 0  . . . . . . . . . . . . 1 .00 
. .  1 . 0 0 . . .  .50 

. . . . . . . . .  1 . 0 0 . . . . . . .  .50 

. . . . . . . . .  6 . 5 0  . . . . . . . . . . . . . 1 .50 
. . . . . . . .  2 . 5 0 . .  . .  . . .  L50 

. 2.00.  .85 
. .  . . . .  4 .00 . . . . . . . . . . . . . 2.00 

. 6 . 0 0  . . .  1 .50 
. . . . . .  1 . 7 5 . . . . . . .  .75 

. .  . .  2.00 .75 
. . . . . . . . . .  . 2 . 5 0 . . . .  1 .25 

. . 5 . 00 . . . . . . . . .  . .2.50 
. .  1 0 .00 .3 .00 

( To ahove prices add 1 0c for postage for each hook. 
For foreign countries add 3 5 c  for each hook. ) 

QUANTITIES LIMITED-ACT QUICKLY 

For sale by SCIENTIFIC AMERICAN, 24 West 40th Street, New York, N. Y. 

JULY , 19,39 

tweezers or a small piece of cotton or paper, 
being careful not to crush it. Tick "juice" 
can be very dangerous. 

Drop the tick in kerosene or gasoline, to 
kill it. Swab the bitten spot with iodine, and 
dip your fingers and the forceps in alcohol 
or wash them thoroughly, the Public Health 
Service advises. It is highly advisable also to 
"de·tick" your dog at frequent intervals, with 
the same precautions.-Science Service. 

INKLESS RECORDING 
INSTRUMENTS 

C ONTINUOUS accurate operation for 30 
days without attention, at temperatures 

as low as -10 degrees, Fahrenheit, and as 
high as 120 degrees, Fahrenheit, i s  made 
possible by the new Type CF·l line of inkless 
recording single. and double· range A.C. am
meters and voltmeters just announced by 

the General Electric Company. The units 
are in the low· price range and are particular. 
ly well suited for voltage surveys, complaint 
investigations, and checking circuit load con· 
ditions. The inkless mechanism, which uses 
a typewriter ribbon to make the record by 
a series of dots, results in greater simplicity, 
small size, and light weight. There is no 
inkwell to clean, no pen to start, and nothing 
to freeze in cold weather. A cast aluminum 
alloy case protects the mechanism and fur· 
ther suits the new instruments for service 
while exposed to the weather. Although they 
are portable, the new instruments may be 
wall· or pole.mounted. 

FLAMEPROOF FABRICS 

THE opening of San Francisco's Golden 
Gate Exposition emphasizes the useful· 

ness of flameproofed fabrics. More than 
200,000 yards of decorative materials have 
been treated with fire retardant chemicals 
to reduce the hazard of fire. The chemical 
used, ammonium sulfamate, does not affect 
the decorative beauty of the treated fabrics . 
Although the San Francisco Exposition was 
the first World's Fair to open using flame· 
proof fabrics throughout, the New York 
World's Fair imposed similar regulations . 
-D. H. K . 

FACTORY PRECISION 

DON'T believe it if someone tells you that 
E. E. Burger, shown in an accompany· 

ing illustration, is sighting his bow and ar· 
row for a bull's.eye shot at a target. The 
bull's·eye at which he is "aiming" is the 
measurement of any difference between the 
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Determining expansion coefficients 

expansion coefficients of metal and glass. In 
the manufacture of vacuum tubes, insulators, 
and other electrical products, metal and glass I 
must be sealed together to withstand varying 
temperatures ; and it is through this tele· 
scopic "sight" that Mr. Burger determines 
expansions as small as ten millionths of an 
inch in the Research Laboratory of the 
General Electric Company. 

WELDED HACK SAW 
B LADES 

H IGH efficiency is the claim of the Arm· 
strong.Blum Manufacturing Company 

for its Marvel high·speed·edge hack saw 
blades. They are manufactured by uniting a 
high·speed steel tooth edge with a support· 
ing body of chromium vanadium steel. The 
two parts are integrally welded by a plitented 
electric welding process. 

It is claimed that the high·speed steel 
edge provides all the fast·cutting and · Iong. 
wearing qualities of good cutting tools, while 
the body of chromium vanadium steel con· 
tributes exceptional strength. 

ELECTROPLATING WITH A 
BRUSH 

SMALL repair shops and home workshops 
can now have their own electroplating 

equipment. An inexpensive kit recently put 
on the market by the Rapid Plating Process, 
Inc., enables the shop or home user without 
previous experience to electroplate indio 
vidual articles or worn spots on various ob· 
jects. 

The plating is done with a specially de· 
signed brush through which an electric cur· 
rent passes. Only one or two dry cells are 
required. The plating compound is of a jelly. 
like consistency and contains, in a highly 
concentrated form, the metal to be deposited. 
This compound adheres to the surface being 
plated without spilling or running. Objects 
even in overhead positions may be plated 
without dismantling or loss of time from 
service. 

It is claimed that the quality and per· 
manency of the platings are equal to com· 
mercial platings, thickness for thickness. 
Nickel coatings of 1 % to 2 ten·thousandths 
can be successfully deposited with a com· 
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Wh a t  S t r a n g e  P o w e r s  
D i d t h e  A n c i e n t s  Po s s e s s ?  

EVERY important discovery relating 
to mind power, sound thinking and 

cause and effect, as applied to self
advancement, was known centuries ago, 
before the masses could read and write. 

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

Why Were Their Secrets 
Closely Guarded ? 

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

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

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

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

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

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

Scribe A. X. W. 
Rosicrucian Brotherhood San Jose, California. Please send 

copy of sealed booklet, "The Secret 
Heritage. "  which I shall read as 
directed. 

Name .............. _ .............................. _ ........... _ .. . 

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

City ................ __ ... _ •... _ .... _ ................ _._ 
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Experimenters - Schools - Field Workers 

An Accurate Balance at a Price 
Wi t h i n  t h e  R e a c h  0 1  A l l  

Sensitive to 2/50 gram 

Weighs up to 100 grams 

Compact"":""No loose parts 

Modern, durable construction 

Small convenient size 

Handsome streamline design 

Now permissible for auxiliary use in 

drug stores (N. Y. C. Serial B17. )  

Never before a balance with all these exceptional features! 

Fillest Q lIality-�Iade of tested Illaterials. Its 
construction will  appeal t o  laboratories desir
ing the best equipment .  The Ba kelite cup is 
u naffected by practically any substance that 
can come i n  contact with it : t.h e tool steel 
knife edge and agate bearing will give long 
life a n d  accuracy. 

Extreme Sellsiti'vit,).'-'Veighs t o  one decimal 
pOint farther than the usual low- priced 
counter scales and serves nearly every ]a bora 
tory purpose short of precise analysis. The 
capatity of 100 grams is ample for the delicate 

w eighings made in the usual ('ourse of t e a ch 
ing, organic synthesis, ex})€rimental work, 
c?IllPounding, photographic worK, etc. 

Compact· CoHt1cniel lt-Does not monopoJize a 
l aboratory table. Placed on the desk of the 
busy technical executive, it will soon become 
i n dispensable. 

Its small size makes it possible to carry it on 
inspedion and testing trips at a distance from 
the laboratory. It i s  small enough to be carried 
under the arm or in a n  overcoat. 

G raduated i n  e ither the Metr i c  System (grams) or the Apothecary' s System ( grains.  
drams and ounces ) .  I n  order i n g .  p lease i n d i cate which of these you desire.  

BENNETT BALANCE-$8.00 plus 40c Postage 
Tech Editorial Service, 26 West40th Street, New York, N. Y. 

De Luxe 
Library 

Editions 
of 

SCIENTIFIC 
AMERICAN 

Make them yoursel f ;  protect and preserve your copies with a 

PERMO LIFETIME BINDER 
It holds a year� s issues 

so MANY readers preserve their copies year after year and have asked for binders that, 
after thorough investigation of binders, the editors of Scientific American found a type 

that is most satisfactory, considering cost, ease of handling, and durability. It holds a full 
year's issues ( 12 )  ; has an efficient patented lock ; is strong and durable ; and is covered with 
a rich, pebbled, red leatherette beautifully stamped in gold. Magazines are bound in with a 
snap and are held positively in place ; no punching necessary. In ordering, state what year 
( 1938, 1939, etc . ) is to be stamped in gold on the backbone. 

Each $1.50 postpaid in continental U. S. 
($2.00 postpaid elsewhere ) 

For Sale by 
SCIENTIFIC AMERICAN, 24 West 40th Street, New York 
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paratively few brush strokes. Cadmium 2 to 
4 ten·thousandths and silver 1 to 10 ten· 
thousandths can be deposited, depending 
upon the time expended in the operation. 
Other metals which can be plated by this 
method are gold, copper, t in , and zinc. 

The process is not designed to replace the 
commercial method of electroplating but 
rather to supplement it. The brush method is 
particularly useful for miscellaneous small 
jobs and for touching up small areas which 
are not subject to heavy wear. 

ICE 

NPROXIMATEL Y 15  million 
tons of ice-enough to make 

240 billion avera ge·size cubes-are 
required annually by the American 
railroads to keep freight and pas· 
sengers c ool. The great bulk of ice 
purchased or manufactured by the 
railroads and refrigerator car com· 
panies-nearly 13 million tons of it 
-goes in what have become known 
as "America's rolling refrigerators." 

SQUEAKING RUBBER 

T
HE problem of the squeaking mbber· 
mounted spring shackle is an annoying 

one for motorists. Oil should not be used as 
a lubricant because of possible softening of 
the mbber, and brake fluid affords, at best, 
only a temporary remedy. A satisfactory 
lubricant is made of colloidal graphite in 
glycerin and water, reports B. H. Porter, 
of Acheson Colloid Corporation. Glycerin 
has desirable characteristics as a rubber 
lubricant and it increases the retention of 
the graphite by the lubricated parts. The 
water acts as a carrier and soon evaporates. 

CORN COB LIGNIN 
S OFTENS CITY WATER 

IN their search for some practical use for 
lignin, one of the principal waste products 

of the country, chemists have discovered that 
recovered lignin is more effective in treating 
hard water containing iron than commercial 
compounds now in use. 
At the Agricultural By-Products Labora

tory, Ames, Iowa, chemists of the U. S. De
partment of Agriculture treated hard city 
water, hard well water, and water containing 
added iron with lignin prepared from corn 
cobs and found this material to be effective 
as an iron-removal agent. 
Supplies of lignin are inexpensive because 

they are almost limitless. Roughly, one 
fourth of all wood plants, including trees, 
is lignin. As a waste product of wood pulp 
mills, where its disposal pollutes streams, it 
amounts to about 1 ,500,000 dry-weight·tons 
each year. At least six million tons a year is 
available from corn stalks and an equal 
quantity from wheat straw. Other extensive 
supplies are cottonseed hulls and sugar cane 
bagasse-the fiber remaining after the juice 
has been squeezed from it. 

In treating water that contained about 36 
parts .per million of iron with 500 parts per 
million of lignin, the iron content was reo 
duced to an average of about two tenths of 
one part per million. The lignin was recov· 
ered and used again up to 10 times with no 
appreciable lessening of efficiency. The same 
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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 people and oth
ers with poor eyesight. Wonderful 
for doctors, scientists and draftsmen. 

Write for free information and de
tails of this new invention that 
makes reading matter 3 times larger. 

E. W. Pike & Co. Elizabeth, N. J. 

G E A R S  
I n  Stock- I m m e d i ate D el i very 

Geflrl!. f3peed red 'lcerll, eprockete, thruet 
bearings. flexible couplings, Tmlley!!. etc. A 
complete line ii!' carried ill onr Chicagol3tock. 
CaD al�o Quote O!l IlIH'·"in.1 gear" of any kind. 
Send Ull y u n r  bhlC JlrilJt.� ulld inqui ries. 

Write for Catalog No. 20 

CHICAGO GEAR WORKS 
769-773 W. Jackson Blvd., CHICAGO, III. 

1�'tl!I�10 ' h \ ' , I I '� /J 't� 
' \I I l l \" 1 1  1 / 1 / [1111/ 
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The Apex Slide Rule 
iB 8 � "  in dia. The C Scale is 25" long and 
gives answers with 6l:fPat precision. It hafl 
t he same Bcalefl IH! the Midget. dc!;cribed 
in our former ads in S. A. The illustration 
shows a fuli-Ilize portion of the �cales. Any
one with weak eye-si�ht can easily uoo 
this rule. Undoubtedly the greatest slide 
rule 'Ialue on the 'Present market. Order 
one today. l\loney refnnded if you are not 
flati�fied. Price, with ImtrllctioDIl. $5.00. 
Cash or C.O.D. Circulare free. 

Gilson Slide Rule Co., Stuart, Fla. 
Slide Rule MakfTS Binee 1915 

ARMY- NAVY BARGAI NS  
Haversacks . . . . . . . . . . . . . . . . . . $ .75 1 Cart. belL. . . . . . . . . . . . . . . . . . ' o  • • •  $ .60 
',Machete-bolo . . . . . . . . . . . . . . . . . . .  $ 1 .50 Rope lariat. . . . . . . . . . . . . . , . . . . . . .  $ .75 
Army saddle . . . . . . . . . . . . . . . . . . . . $9.85 r. S. llunting Knife . . . . $ 1 . 25 

Spl'ingfield rifle 50/70. .  . . . . . .  $3.50 

1 9 3 8  catalog, 2 8 6  pages, 2 0 0 0  illustrations of p�stols, 
swords, guns, daggers, etc .. mailed for ;) 0 cents, Special 
circular for 3c  stamp. Established 1 8 6 5 .  
F RA N C I S  B A N N E R M A N  SO NS, 50 1 Broadway, N. Y. C .  

" Dominoes are the masks for 
the hidden numbers, the col
lective numbers." 

BOOKLET 25 cents 

TH E MONOGRAP H I C  PRESS 

1 06 WAS H I N G T O N  ST. 

FAI R H A V E N  MASSACH U S ETTS 

S C I E N T I F I C  A M E R I C A N  

amount of an inorganic compound commonly 
in Ilse reduced an identical iron content to 
only one and one half parts per million for 
the first six times it was used and thereafter 
rapidly lost its ability to remove the iron. 
The cheaper lignin powder not only removes 
more iron, but can be recovered and used 
more times. 

Many cities may find it possible to use the 
lignin treatment with existing water filtra
tion plants by adding the recovered lignin 
to the water in the mixing and sedimentation 
tanks, or applying it as the water enters the 
filters where carbons are u sed for odor re
moval. 

REVOL VIN G M UL TlPLE
SCALES FOR METERS 

ON the measuring instruments of the 
present day with several measuring 

ranges, it is necessary to multiply the results 
by a given factor which has a different mag
nitude for each measuring range. These cal
culations not only entail waste of time, but 
they are a source of possible errors, and this, 
of course, means that they may constitute an 

Above : Flexible multiple scale for 
meters. Below : Several rows of num
he'rs on a conventional meter s('ale 

element of danger for apparatus through 
which current flows. The difficulties are 
peculiarly serious in the case of several scales 
with varying characteristics. 

The elimination of all calculating work, 
when using electric measuring instruments, 
can be made possible by introducing suit
ably divided and numbered divisions into the 
scale-field for each measuring range ; on the 
other hand, it must not be necessary that a 
measuring range represent a given multiple 
of another range. This problem has been 
solved by the Toroid Multiple Scale. A rope 
pull, or toothed-wheel, coupling between 
measuring-range selector and multiple scale 
effects a positive change-over of the scale, 
along with the change-over of the measuring 
range, with the result that all risk of con
fusion is eliminated. 

One of our illustrations shows the con
struction of the new revolving multiple-scale. 
A flexible roller, preferably a seamless fold
tube in spring-bronze, is arranged to revolve 
on an axle which is curved to correspond 
with the form of the scale as i t  must appear 
behind the window of the case. It is coupled 
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• Never before an 
Evinrude so inexpen
sive to own, so handy 
and economical to 
op erate.  T�� sens<I;; 
tIonaI  new Mate 
fits your own or rent
ed boats-drives row
boats up to 4V2 miles 
an hour, canoes up to 
5 miles. Runs .)1 day 
on a single gallon of 
fuel. Amazing start� 
i n g  ease - a flick of 
the starting cord and 

you're away/Write 
for catalog today! 

Evinrude offers the widest range of 
models, from the lightest, handiest, 
to t h e  swiftest, most powerful. All 
are famed for exceptional starting 
ease, smoothness, reliability. All  offer 
advanced Hooded Power construction, 
Co-Pilot steering, certified horsepower. 

AN EL TO FOR ONLY $29.50 
New Elto Cub weighs only 8% pounds, 
costs only 2C an hour to run. Now, a 
complete line of 6 Eito models-built 
by E"inrude-offer outstanding quality 
at low cost. Write for free Evinrude 
and Elto cat alogs, Boat Directory, 
Boat & Motor Selector. 

EVI N R U D E  MOTO R S  
42 1 6  N .  27th Sc. Milwaukee, Wis. 

Looking at pictures in the 

CARD and PHOTO 
STEREO· M I RRO R 

All Prices F. O .  B. .Factory 

is an endless source of pleasure 

P ictures and photographs become al ive  
when seen in this  marvelous optic  a I de
vice . 

. ..1H the present t ime many use it everywhere. 

PRICE $2.25 
Send for leaflet 

NU-MIRROR CO_ Bridgeport, Conn. 

Salaried Positions $2500 to $1 5,000 
Our confidential system ( hiding your identity) "'orks 
for you ; serves to increase your salary ; promotes sou 
for high salaried executive positions at moderate cost. 
If you have earned $2500 or more ; can prove it.  write 
for valuabJe information. No. 34, Executive's Promo
tion Service. \Vashington, D. C. 

��!OU INVENTIYE 
I N V E NTORS : Send immediately for your copies o f  
our big new FREE BOOKS, "Patent Protection" 
and "Selling an Invention." Sixty-eight pages of in 
teresting facts. Tell how Patent Laws p rotect you ; 
kind of sketch or model needed ; simple steps to 
take without cost ; how successful inventors have 
secured financial assistance : show interesting in
ventions ; illustrate important mechanical move
ments. Other men have read and prOfited by these 
books. With books we also send Free Evidence of 
I nvention form, that you can use to establish date 
of disclosure. Prompt service, reasonable fees, de
ferred payment plan. Strictest secrecy. Highest ref
erences. Write us today. The facts in our books a re 
worth money to the man with a good invention_ Ad
dress : Victor J. Eva n s  & Co . , Registered Patent 
Attorneys, 1 20 - H ,  Victor Bui ld ing, Was h i n gton,  D.  C. 
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Smooth, steady power at your 
finger tips. Uses 300 acces� 
sories to grind. drill,  polish. 
rout, cut. carve, sand. saw, 
sharpen, engrave, etc. Plugs 
in any AC or DC socket. 
18,000 r . p . m .  16 oz. 

Get A Demonstration 
a t  H a r dw a r e .  Tool or 
Dept.  Stores, Of order on 

��iR.
a$'r�.75�gs��ii

-
d
B\�ft� F R E E 64·PAGE CATALOG 

3 Accessories . . .  De Luxe �����et�e j��orili��:oI�id� ���i�:: 
Model, 25,000 r . O . m .  12 oz. tion in crafts' work and industry 
$ 1 8.50 with 6 Acc�ssories. all over the world. 

Chicago Wheel & Mig. Co .. 1 101 W. Monroe SI., Dept. S A, Chicago, 111. 

Our b iggest selling 
Chronograph. It is a 
marvelous buy. with 
everything you need for 
sport Of scientific tim
ing. A Timekeeper ;  a 
Ysth sec. Stop Watch ; 
a Tachometer \vhich 
gives you M. P. H. 
speed over measured 
d i s t a n c e s ; a T e l e � 
meter registering your 
distance away from 
simultaneous s ight and 
sound. Fine. stainless. 
burnished steel case , 
handsomely boxed. 1 
year complete Guar� 
autee, m ailed prompt
ly.  Check. M.O. or 
C. O. D. Money back 
i m m e d i a t e l y  i f  n o t  Same Model i n  Yellow 
pleased. List $50.00. $35 Gold Plate. Lis. $70,00 S P E C I A L, Only. . . . . . . . .. 

-SPECIAL $49,00, AR I STO I M P O R T  C O . , I N C .  

630 5th Ave., N ew York City 

INCORPO"fAT£D, HARTF'ORD.C� ... 

DO YOU \VANT a n e w  business profession 
of your own, with all the trade 
you can attend to ? Then become 
a foot correct i o n i st. and in a few 

weeks earn big income in service fees-not m e dical or chi 
ropody-easy terms for home training, no further capital 
needed, no goods to buy, no agency. Est. 1 8 9 4 .  Address 
Stephenson Laboratory, 8 Back Bay, Bosto n ,  M ass. �ELP FOR INVENTORS ! 

Millions have been made from ideas properly de· 
veloped and protected. Send us a rough sl{etch or 
m odel of your invention and we will submit com· 
plete report backed by thirty years' experience. 
Confidential setvice ; hank references furnished. 
Modern equipment. We also manufacture inven
tions in any quantities at  low cost. Free booklet 
"Making 1m'entions Pay" sent on request. 

C R E SC E N T  T O O L  C O M  PANY,  Dept. H , C i n c i n n ati , O. 

You ' Audit the Accounts 

of your Treasurer. 

Why not your Insurance ? 

After a l l  it is the 
Basic Assurance of your 

Investment 

L. S .  TREADWELL & CO., I N C. 
i N D E P E N D E NT & U N AFFiLiAT E D  A D V I S E R S  

1 1 8 J O H N  S T R E ET N EW Y O R K  

S C I E N T I F I C  A M E R I C A N  

with the measuring range selector which is  
constructed in the form of a rotary switch. 
Surrounding the flexible roller, an elastic 
sheathing in either cylindrical or prismatic 
form is firmly connected with the fold·tube, 
and on this the numerals or divisions are 
marked, Thanks to its unique construction, 
the fold·tube has been found quite torsion· 
proof. It can be driven from one side, with
out twisting and there will, consequently, be 
no distortion of the divisions. The cylindrical 
revolving body is used when several rows of 
numerals must be interchangeable, while the 
prismatic form will be selected when not 
only numerals but also complete divisions 
must be changed, 

INVENTORS KEEP AFTER 
AUTO IMPROVEMENTS 

ONE in five of the 43,000 patents granted 
by the United States during 1938 had 

an automotive application, 
A total of 8268 of the patents granted reo 

lated to the motor vehicle in some fashion. 
Not all affected the mechanical or exterior 
design of the car itself, many dealing with 
manufacture and repair, with parts, acces· 
sories, lubricants, fuels, as well as special 
machines and processes usable in car pro· 
duction. 

Of these, only 349 were issued to automo· 
bile manufacturing companies, The automo
tive patents represented an increase of 1004 
over the number granted in 1937, while the 
total volume of all patents granted was only 
271 above the 1937 total. 

RUBBER PAINT 

A PAINT containing a rubber hydro
carbon is said to be especially suitable 

for chemical laboratories because it is not 
only decorative but also resistant to acids, 
alkalies, fumes, and moisture, according to 
the Fisher Scientific Company. Other claims 
are that the paint will not crack or peel 
at temperatures up to 350 degrees, Fahren· 
heit, and that it can be applied to wood, 
metal, plaster, concrete, or brick, Plicote, 
as the paint is known, is available in ten 
colors and white. 

COMPOUNDED WOOD Is 
NEW MILLING ADVANCE 

THE old practice of veneering furniture, 
which turned out a mahogany table for 

five dollars, is back in a new and much more 
fundamentally important form, 

Compounding wood, as the process of 
veneering is known to the trade, is now 
turning to the new field of making wooden 
beams which have all the uniformity of 
characteristics of steel and other metals. Do 
you wish a wood with a given density, a 
given elastic strength and other properties ?  
Compounded wood i s  the answer and each 
time you place an order with the mills it 
comes through the same, time after time. 

Wood unsuited for many construction 
purposes becomes the core of the plank and 
laminated layers supply the exterior. The 
proportions of  each are varied so that the 
same characteristics can be repeated at wilL 

In part, the use of phenolic resins as the 
gluing agent in the finished board is the 
difference between older veneer panels and 
the new beams of technologic mill working. 
The various layers of wood are arranged in 
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Esta blished 1 853 

Corn Exchange 
Bank  

Trust Company 
1 3  WI LLIAM STREET 

and 

74 Branches located in 

Greater New York 
M e m b e r  of the  Fe-d e r a l  D eposit I ns u ra n ce 

Corporat ion  

Q U I C K  ARITH M ET I C  

CALCU LATE I N  A J I FFY 
Clerks, time keepers, bookkeepers. accountants, teach
ers, etc. Sa.e time and insure accuracy with new 
short and easy method of calculation. 'Vith it you 
can solve such problems as the follO\ving. mentally-
2240 x 1 2 % =27720 or 996 x 994=990024.  Full de· 
tails and conYineing proof sent FREE'. 

A rith - M ag ic  Dept. G M aywood, I I I, 

C A S H PA I D  �� tf�;m�-;-: 
:Moths. I huy 750 different kinds for collections. 
Good caf'h prices paid. Some $1 to $7 each. Easy. 
healthful. O\ltdOOl' work every spring. summer. 
Iall. Send lOe (not stamps) for Illustrated Pr08� 
pectus. before sending any insects. Don't delay. 
Write today. Mr. Sinclair, Dealer in Insects. 
Dept. 36. Box 1830. San Diego. Calif. 

When you write to advertisers 
The Editor will appreciate it if you 
will mention that you saw it in 

S C I E N T I F I C  A �f E R I C A N  

Marlin Razor Blades 
Old Company Slashes Sel l ing 

Co sts- Offers 40 First Quality 

Blades for Half a Dollar 

T h e  Marlin Firearms Company, famous 
for the manufacture o f  fine guns since 
1 870 ,  has found a way to bring the finest 
quality razor blades to shavers at a frac
tion of their usual cost. 

Basic patents having expired. M arlin 
pays no royalties.  And by sell ing in 
"wholesale" quantities, with economies in 
packaging, shipping, etc . ,  the company 
effects savings which are passed on to the 
consumer. 

M ade of the finest Swedish surgical 
steel , for standard holders, M arlin blades 
are offered at the unprecedented price of 
80  for one dollar, 40 for fifty cents. Under 
the company's ironclad guarantee, you can 
try these new blades without risk. Use 
five, and if  you do not find them equal to 
the best, you may return the balance and 
get your money back. 

Mail  the coupon today for a I lwhoiesale" package 
of these fine blades ! M ar l i n  w i l l  pay the postage. 

The M arl i n  F i rearms Co., 
97 W i l low Street, New H aven, Conn.  

Enclosed i s  for which s e n d  me,  postage 
paid, . . . . . . . . . . . . . . . .  Marlin Surgical Steel Blades, Double 
Edge Style, under your money·back guarantee. 

40 for 50. 80 for $ 1  

Name 

Street Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  State 
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Are You,--, 
'-'putting your spare time to 

good advantage ? 

'-' one of the many who are 
seeking a new field to en
ter ? 

'-' seeking a }ueans to save 
money wherever possible ? 

If you are, here is 
a practical solution 
to your prohlem. 

HOPKINS' 
CYCLOPEDIA 

OF 
FORMULAS 

Is the foundation for the 

beginning of a fascinating 

hobby ; the groundwork on 

which to build a practical 

knowledge of useful chemi

cal facts. 

Is the foundation for 

hundreds of suggestions for 

those who are seeking sala

ble articles which can be 

manufactured at home 

profitably on a small scale. 

-- + --

IF you want to save money 

on wines and liquors ; 

your dyes, inks, polishes, 

soaps, paints and varnishes, 

a d h e s i v e s ,  a n t i s e p t i c s ,  

bleaches, cosmetics, etc. 

You can profitably make 

them from the 15000 form

ulas contained in the 1077 

pages of 

HOPKINS' 
Cyclopedia of Formulas 

$5.50 postpaid (domestic) 

For sale by 
SCIENTIFIC AMERICAN 

24 W. 40th St., New York City, N.Y. 

S C I E N T I F I C  A M E R I C A :'l  

"books," dried, coated with the resin, heated 
electrically, and finally pressed at proper 
temperatures into finished lumber. 

"These boards," states the Industrial Bul
letin of Arthur D. Little, Inc., "meet pre· 
determined specifications, with widths pre
viously unavailable, and with a uniform 
adherence to specification comparable to that 
of the steel construction industry." 

The resin used in the process impregnates 
the board with vapors which are obnoxious 
to fungi and thus the long·sought fungus
proof board is at hand.-Science Service. 

"SCREW-SOCKET" 
FLUORESCENT 

THE accompanying photograph shows a 
new type of fluorescent lamp, which may 

be screwed into the conventional electrical 
socket without special installation or wiring, 
as completed by the Duro·Test Corporation. 

The new lamp will be marketed for com· 
mercial lighting as well as for certain types 

The new fluorescent lamp, at top, 
and its bayonet-joint screw socket 

of domestic illumination. It i s  estimated 
that all fluorescent lamps reduce current 
costs about 80 percent to give light equal 
that provided by the incandescent type of 
lamp. The tube itself, when it burns out, 
can be detached from the starting device 
which forms the part which screws into the 
socket. In addition, Duro·Test's new fluor
escent starting device uses only 2% walts. 

BIRDS OF PREY MA y CARRY 

BUBONIC PLAGUE 

BUBONIC plague, like other forms of 
death in these days, has apparently 

taken to air travel. Not on the man-made 
wings of airplanes, but on the wings of 
hawks, owls, crows, and other predatory and 
scavenger birds, says the U. S .  Public Health 
Service. 

The suggestion comes from William L. 
Jellison, assistant parasitologist at the Rocky 
Mountain Laboratory of the Service. Thirty 
years ago, Dr. W. C. Rucker made a similar 
suggestion, but limited it to one species of 
burrowing owl that shares habitations with 
ground squirrels and other rodents that car· 
ry fleas which are in turn the ultimate carri
ers of the plague germs. Mr. Jellison, how· 
ever, greatly extends the list of suspected 
birds, to include two species of hawks, two 
of falcon, three of owl, and one species each 
of eagle, magpie, and crow. 

All these birds prey abundantly on the 
plague·carrying rodents. The scavengers, like 
crows, devour their catches on the spot, but 
predators, like hawks and owls, carry the 
carcasses to their nests, with the possibility 
of distributing the fleas either on the way or 
after they arrive. In several cases, these 
flesh·eating birds were observed in attacks 
on rodents dead or dying of the plague.
Science Service. 

T I M E 
C O U N T S  
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in applying for patents. Don' t 
l'isk delay in protecting your 
invention. Send sketch or model 
for instructions or write for 

F R E E  B O O K  FREE book. "Patent Guid� for 

C'ontain13 valnuble infor- the Inl"entor. "  and "Record of 
mlltioll reiatin� to patent lnyention" form. No charge on 

:��e
t�U;�·

u '�ithb{;t ���rg�� how to proceed. Prompt, care -
Write: fuI, efficient service. 

CLARENCE A. O'BRIEN AND HYMAN BERMAN 
Reg istered Patent Attorneys 

5483 Adams B u i l d ino.  Wash i n gton, D .  C. 

A U T H E NT I C  R E P R O D U C

T I O N S  OF P R E H ISTO R I C  

A N D  M O D E R N  A N I M A LS 

in Royal Bronze F i n ish. 

24 subjects, 35c each, postpaid. 

Including : 

Brontosaurus 
Fawn 
Rhinoceros 
I)enguin 
Frog 
Lion 

Stegosaurus 
Sea Horse 
Squirrel 
Turtle 
Polar Bear 
Steer 

Send for our complete illustrated list. 

S E L LR I G H T  G I FTWA R E S  C O R P. 
820 Gates Ave n u e  Brooklyn ,  N.  Y. 

Experimental and Model Work 
Fine Instruments and Fine Machinery 

l lwentioliS Developed 
Special Tools ,  D i e s ,  Gear Cutting, Etc. 

H E N RY Z U H R. I nc. ,  t 87 Lafayette St., N. Y.  C. 

Something .. 
New 

E x p e r i m e n te r s  a n d  

B LA N  Established 1929 
64 Dey St. N .  Y. C. 

A S e n s i t i v e  R e l a y  
2500 Ohms 3 :\1 A .  
Ideal for Photocell 
Ol' �apacity 90 rJ 
dences. ,., 

' n v e n t o r s  S u p p l i e s  
Photo Cells 
Solenoids 
Small Motors 
Clock Motors 

Alnico · Nipermag 

--WANTED-M EN---, 
to cast 5 and · 10c Xovelties, Toy Autos. Ashtrays, etc. 
Can be done in any spare room, basement or garage and 
no experience necessary. A rare opportunity for 1939 to 
dc\'ote spare or full time to profitable work. Apply only 
if you mean strictly business, stating age and space 
available. \Vrite Dept. S. 

M ETAL CAST PRODUCTS CO. 
1 696 Boston Road New York City 

WANTED: MANUSCRIPTS 
New York Book Publisher respectfully solicits 
worthwhile manuscripts for vublication on 
Royalty or Co-operative basis.  

F O R T U N Y'S, P u b l i shers-67 W est 44 St • •  N. Y. C. 

The Plastex Industry needs manufacturers on small 
scale and for big production of Lamp and Clock 
Stands. .Art Goods & Novelties in Plastex and 
Marble imitation. E'xperience unnecessary. %c 
material makes regular lOc store sellers. Rubber 
moulds furnished for speed production. Small in
\"estment brings big returns. Ambitious men ha\"e 
chance for l'eal prosperity. Our free booklet will 
interest and benefit you. Plastex I nd ustries, Dept. 
6. 1 085 Wash ington Avenue, New York, N. Y. 
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NO OTHER MINIATURE 
CAMERA OFFERS 

SUCH VALUE ! 

T H E  N EW 

BABY BESSA JR. 

Eveready Case $6.75 

• As compact as a candid camera 

yet it takes 1 2  pictures 2 ;4 " x 2 ;4  " 

on 1 20 or 6 20 size film. 

• Streamlined and exquisitely 

finished in dull chromium. 

• Its famous trigger release erects 

itself ,  so that you can �nap at 

l ightn in� speed without fear of 

bl urring. 

• F 3 . 5  Voigtar lens . . .  Prontor 

shutter with del ayed action . . .  

speeds up to 1 / 1 7 5 th part of a 

second . 

•. , 
I ,  • : , '  

MAIL ORDERS 
FILLED. 

SEND FOR 
BOOKLET S.B.E. 

Worl d ' s  Larg est Exc l us ive C a m era 
S u p p l y  H ouse 

S C I E N T I F I C  A :1II E R I C A N  JULY . 1939 

Conducted by J A C O B  D E S C H I  N, A. R. P. S.  

SIMPLIFY YOUR TABLE

TOPPING 

THE art of table·top photography is con· 
tinually stressed by photographic writers 

as being one of the si mplest of camera en· 
deavors. Frequently, however, these same 
writers deliberately contradict themselves by 
introducing methods and i llustrations not 
easily within the reach of the average ama· 
teur. Nevertheless, table·topping is a sim· 
pIe exercise when discussed from the point 
of view of the amateur worker. The truth i s  
that  there is  table·topping and table·topping. 
In its most elaborate form it calls for trained, 
professional craftsmanship, as, for example, 
the miniature settings designed and executed 
for use in motion picture studios. 

But, for you and me, table·topping means 
something else again.  It means, actually, a 
clear space on ·a table upon which are ar· 
ranged a number of simple odds and ends 
either found around the house, purchased 
in  the five·and·ten·cent stores, or, i f  you are 
at all handy, made by yourself, 

Your principal difficulty will be in pro· 
viding suitable figures. If you can make them 
yourself, so much the better, but most of 
l i S  cannot. However, the little iron and other 
toy figures in  the stores will usually do the 
trick admirably. 

Another feature of table· top set· ups is  the 
question of furniture. Occasionally" i t  is  pos· 
sible to pick up miniature reproductions of 
f l l rniture pi eces, but the best procedore is 

to make the furniture yourself. This is not 
as difficliit as i t  may sound. Ordinary card· 
board will often serve the purpose and a 
coll imn may easily be si mulated with a small 
cardboard mailing tube or even a sheet of 
paper twisted round and held together with 
a strip of adhesive. An excellent medium 
for miniature furniture·making is balsa 
wood, now ohtainable in home craftsman 
packages, comprising an assortment of 

Above : Making the set·up for "The 
Shadow of the Law," as described 
in the text and, below, the result 
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balsa wood in several thicknesses and 
lengths. 

"The Shadow of the Law" illustrates what 
can be done with a couple of iron figures 
bought in the five-and�ten-cent store. These 
consisted of a policeman and a strolling 
pedestrian. The objective was to arrange in 
a simple manner a street scene showing a 
policeman, whose body cast a long shadow 
down the sidewalk, while a civilian ap
proached him from the opposite direction. 

Set-up for "Performance" 

A piece of cardboard was scored with a pen 
knife at one inch intervals over a space 
about four inches wide, and a strip of black 
Scotch tape separated this portion from the 
rest of the cardboard. Thus, when the light 
beam was directed at the low angle nec
essary for the projection of the long shadow, 
these depressions caught the light in char
acteristic texture fashion and provided the 
effect of separating grooves between the 
"stone slabs" of the sidewalk. 

In order to complete the impression de
sired, no effort was made to continue any 
further in the matter of a set·up other than 
to provide a black void beyond the sidewalk 
edge. This was done by placing the card
board on a black cloth and so arranging the 
light that very little of it reached this cloth. 
The spotlight used to illuminate the subject 

Illuminated by one large candle to 
lower left of fi gure. No other il· 
lumination was employed for this 

S C I E N T I F I C  A M E R I C A N  

"Performance" 

was, therefore, cut down in beam size 
through the use of a piece of cardboal"d in 
the center of which a hole was cut of ap
proximately the diameter required to bring 
about the desired limitation of the illum
inated area. In order to throw some light 
into the face of tbe policeman a reflecting 
screen covered with silver foil was placed 
as shown. This caught some of the light, 
and, by suitable angling of the screen, 
brought a little light onto the front of the 
policeman's figure that otherwise would 
have been dark. With the lens stopped down 
considerably, the exposure was about 20 
seconds. 

Given an interesting figure, several varia
t ions are possible with different lighting ar
rangements. This is  illustrated in the figure 
of the costumed dancer, which is  another 
10·cent purchase. 

Simulation of a stage performance by the 
dancing figure was accomplished by em
ploying twelve tiny birthday candles set up 
on two wooden blocks before a "stage" con
sisting of a box covered with black cloth. 
For the background a sheet of light-toned 
cardboard was used. The twelve candles 
were lighted quickly one after the other 
just before the exposure was made because 
these tiny candles burn away rather quickly. 
To avoid including the lights in the field 
of view, as well as to prevent unwanted 
light reaching the lens and causing possi
ble glare, the ligbted candles were shielded 
from the lens with a cardboard blind. The 
presence of so many light sources caused a 
multiplicity of shadows to appear in the 
background but because one shadow was 
partially merged with the succeeding one 
and because of the large number of light 
sources, no one shadow was definitely ap
parent. If it i s  desired to show such a pro
j ected shadow, the best method is  to use 
only one candle, a large one, placed to one 
side of the figure and at about the level of 
the small candles or even a bit higher, pro
vided the flame is not included in the 
camera view. 

FIND OUT FOR YOURSELF 

T
HE value of experimentation was re
cently demonstrated by Ivan Dmitri, the 

famous color photographer and one of the 
judges in the Scientific American annual 
photographic competitions. Mr. Dmitri, in a 

CHROMASCOPE 
METAL VIEWER 

FO R 
KODAC H RO M E  STILLS 

The CHRO::\IASCOPE viewer h a s  a 
magnification that enlarges your p icture 
so you can enjoy every detail . It is light 
and compact, and handsomely finished . 

Supplied complete with a magnifying or 
enlarging glass, lamp, automatic switch 
and six feet of rubberized cord with 
bakelite socket. It is 6" wide, 5"  high 
and will prove an ornament for either 
your desk or library table. 

NATIONAL 
ADJUSTABLE 

DEVELOPING TANK 

N ever before has a high quality 
developing tank been 
offered at such a low 
price. 
A chemical resistant develop ing tank 
made of genuine bakelite, which accom 
modates all sizes from 36 exposure 35 
m m .  to No.  1 1 6  film, inclusive. Features 
a wide funnel for filling, as well a s  a 
large sized side vent for rapid e mptying . 
Center core is hollow, to permit insertion 
of thermometer. Each tank is furnished 
complete with agitator. 

Mail Orders Filled. 

Wor l d ' s  Largest Exc l u sive Camera 
Supp ly Hou se 

4·.5 
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LOOK ! only $25!!!! 
for new-type 

candid camera ! 

AGFA 35 mm. Memo . . .  lat-
est improved type miniature cam

era featuring: exclusive rapid film 

transport, accurate shutter with 

speeds of 1/2 to 1/200th second, 

bulb and time; Agfa J\1emar f4 .5 

anastigmat lens, direct-view finder, 

accessory clip, tripod socket, and 

neckcord. Takes 24 pictures (1 7/1 6 

x 15/16)  on 35 m m .  film . Camera 

complete, with £4 .5 lens . . .  $25 .00 . 

Same camera with £3.5 Jens . . .  

$35 .00 .  

New Agfa f6.3 Cl ipper 
$1 5�  

THE Agfa f6.3 Clipper Special fea
tures new telescoping front which 

e l iminates bel lows ;  shutter giving 

speeds of 1/25th to 1/100th second, 
bulb and time, hinged back, easy load
ing arrangement, shutter release guard, 
tripod socket, and built-in depth-of
field scale. Takes 15 pictures, (2 1/2 
x 2 1/16) on one roll of PD1 6  (616) 
film. Camera complete with neckcord 
and lens cap . . .  only $15 .50. Made by 

Agfa Ansco Corporation in Bing. 

hamton, New York, U. S. A. 

AGFA • CAMERAS 

S C I E N T I F I C  A M E R I C A N  

public lecture in New York City in which 
he described his experiences in shooting 
color pictures with his Leica camera, de
clared that he learned the proper exposure 
time to give under various lighting circum
stances by making a series of experimental 
shots over a period of time. From the re
sults he was able to arrive at what he de
scribes as his basic exposure, namely, //6.3 
at 1/60 of a second. Where a higher shutter 
speed is  required he simply runs down the 
scale and opens the lens wider in propor
tion to the speed required to stop the ac
tion involved, using the stop // 1 .5 and a 
shutter speed of 1/500 or 1/ 1000 of a second 
when necessary. Similarly, in the case of 
subj ects that are a bit too dark for the basic 
exposure set-up he opens his lens wider for 
the basic shutter speed. 

There is  much to be said in favor of Mr. 
Dmitri's method and it would repay every 
worker to set up some similar basic ex
posure method whether he shoots in color 
or black and white. Mr. Dmitri says that he 
hardly ever uses an exposure meter because 
his exposures have become standardized by 
his personal method of working. However, 
it must be remembered that Mr. Dmitri 
shoots entirely in color, using 35mm Koda
chrome exclusively. Having used this over a 
long period of time, he has become thor
oughly familiar with the results he can ex
pect under various circumstances. For gen
eral photography an exposure meter would 
seem to be one of the musts in the photogra
pher's equipment ; however, the worker must 
train himself not to rely absolutely on this 
guide to correct exposure, but to think for 
himself as well, and to interpret the readings 
rather than to follow them without question. 

One of the surest ways of acquiring the 
ability to make such interpretations i s  to 
shoot a number of different exposures of 
the same subj ect under the same lighting 
conditions and then compare the results. 
Pick out the negative that seems to you to 
provide the type you want. If this was less 
or more than the actual meter reading, ad
just your meter calculations accordingly. 
For example, if the meter said f/8 at 1/ 100 
and your shot at /I ll  seemed to give the 
better negative, all you will have to do there
after will be to take one stop smaller than 
the meter dictates, adjust the shutter to 
twice the speed indicated, or use a different 
Weston rating for your film. 

COLOR DEPARTMENT 

RECOGNIZING the wide interest in color 
photography as something that is here 

to stay and to bring greater demands for 
supplies and information as time goes on, 
Willoughby's camera store in New York City 
has inaugurated a special department in its 
store manned by two color experts ready to 
answer questions and sell color materials 
and equipment. The management expects 
that this department will fill a real need and 
become one of the store's most active ser
vices. 

FLOWERS IN THE PARKS 

ONE of the chief reasons for the failures 
experienced by amateurs in shooting 

pictures of blossoms and flowers is due to 
the fact that too much of the subject is  in
cluded in the view. Of course, we know it 
is  very difficult to isolate a subject in such 
a manner that it is made to stand away from 
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the rest of the branch and still be appro
priately lighted and have the sky for back
ground. There is always some way out of 
the difficulty, even if it becomes necessary 
for someone to hold ' a branch in a certain 
position for the duration of the exposure or 
to hold obstructing branches out of the way 

"Japanese Magnolias" 

of a particular subject. Lighting i s  very im
portant, for a promising subject will be 
missed completely if the lighting i s  unsuit
able. One of the most effective methods i s  
that of back lighting, illustrated in the  ac
companying picture of magnolias. Notice, 
too, that an effort was made to bring about 
a good balance in the composition by in
cluding the bud in the lower left-hand 
corner. 

X-33 FINE-GRAIN 
FORMULA 

UNTIL recently a closely guarded labo
ratory secret, the formula from which 

the developer X-33 is made up has now 
been disclosed by the makers. The formula 
follows : 
Water (850 to 900 ) .  
Diotol F-R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Monotol F-R . .  
Sodium Sulfite, Anhydrous 
Glycin . 
Sodium Phosphate Tribasic 
Potassium Bromide, U .S.P .. 
Add cold water to . .  

. . . .  26 
. . . . . .  120 

82 
. .  2%, 

. .  . . . .  22 
45 

ozs. 
grs. 
grs. 
ozs. 
grs. 
grs. 

. . 31f2 grs. 
32 ozs. 

The chemicals are mixed in the order 
given, each thoroughly dissolved before add
ing the next. The solution may be used im
mediately after cooling. 

FOCUSING KINK 

WHEN working a t  fairly close range on 
a subject having considerable depth 

and which must appear sharp from front 
to back, difficulty will be encountered unless 
a certain well tried rule of focusing under 
such circumstances is  employed. Suppose 
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PLAN PRIMAR 6.5 x 9 em 
by 

Curt 

Bentzin 
for 

Filmpacks, 

Plates and 

Cut Film 

Unusually light and thin, and small enough to 
unobtrusively Slill into the pocket, PL.AN 
PRIMAR nevertheless incorporates such features . 
as brilliant finder, iconometer, vertical a!ld 
lateral adjustment of lens, patented lens carner 
which keeps lens in extremely rigid position, 
dpuble extension bellows and handsome finish. 
With Zeiss Tessar 1/4.5 in Com pur, 3 Plate-hol ders, I 

F i l m pack Adapter, double . extension . . . . . . . .. . . . . . . . . . . . $63.50 

W ith M eyer Trioplan f/3.8 i n  Com pur, 3 Plate .. holders, 
I F i l m pack Adapter. double extension . . . . . . . . . . . . . . . . $54.50 

Sole leather .arry i n g  case. . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  $5.50 

BE SURE 
to get correctly exposed 
negatives for greater 
enjoyment. 

L E U D I  
Exposure Meter 
is easy to use, quick, 
feather light, unfail
ingly accurate under 
all light conditions, 
with aU calneras and 
films. Complete with 
bakelite case only $2.15  

Ask  for  circular 

Now YOU can take pictures ,,,,itb DEPTH and perspective. 
Just use a Stereo-Tach in front of lens. Fits your camera. 
'Vith a single shutter click you take T'YO picturef!, on one 
film, from different angles. Place prints in Viewer and 
people and obj ects STA�D RIGHT O"CT from backgrounds, 
as  in real life. Black and white or color films developed 
and printed or enlarged in usual \vay. ::0;0 special skill 
needed. �o transposing. Pictures call. be projected if  desired. 

AMAZING LOW PRICE 
Complete outfit includes amazing Stereo-Tach (patent s 
pending ) and modern stereoscope, sample f,rints. spectacles 
for Yiewing projected pictures, and simple. easy instructions. 
All for only a few dollars. SATISFACTION GUARA�
TEED OR MONEY BACK. Ask your dealer today. or write 
direct to manufacturer for FREE DETAILS. Act TODAY 1 

Il l u strated Booklet F R E E. 

The COMMONWEALTH Mfg. Co. 
Dept. Z-2406 4206 D av i s  Lane C i n c i nnat i .  O h i o  

Xewest optical tYlJe meter . . . .  Appears, i s  
held a n d  operated exactly like expensive 
photo-electric meters . . . _ Operation quick 
and simple. _ • .  Meter is entirely p re-set
table. Complete with neck cord, instruc 
tions, in attractive box. Comes in 2 models 
for motion picture cameras 
and for still, each at . . $185 Send for literature S-9 

S C I E N T I F I C  A M E R I C A N  
the front of the subject is  20 inches from 
the lens and the back of the subject 30 
inches from the lens, namely, a depth of 10 
inches in all. In order to determine the 
point at which the camera lens must be 
focused, it i s  necessary first to multiply the 
two distances, namely, 20 by 30 and the 
result by 2, which comes to 1200. Next, add 
the two numbers, 20 plus 30 equals 50, and 
divide this into the first result, 1200. The 
answer is 24. Therefore, it i s  necessary to 
focus on a point 24 inches from the lens 
diaphragm or 6 incbes from the back of the 
object. Focusing on this point i s  done with 
the lens wide open and the closing down of 
the lens brings both front and back of ob
ject into sharp focus. 

TIME EXPOSURES AT 

THE ZOO 

MANY persons are discouraged from pic
ture-making in zoo interiors because 

of the poor lighting available. However, if 
one watches his chances he will frequent1y 
be rewarded with opportunities such as that 
encountered by this department in tbe al
ligator subject here illustrated. The alligators 
were as still as though carved in stone and 
a full, unobstructed vi ew was afford ed by 
the large window behind which they were en· 

"Alligator Siesta" 

joying their afternoon siesta. Because there 
was such a large shadow area, a relatively 
long exposure was required, especially in 
view of the stop f /8 that was required to 
bring the several subjects into sharp focus. 
An exposure of 20 seconds was made pos
sible without the use of a tripod by resting 
the miniature reflex on a ledge and slightly 
tilting the camera by tucking the front of 
the eveready case under the camera. 

KALART CONTEST 

TWENTY-FIVE awards of $10 each are 
offered in a photographic contest spon· 

sored by the Kalart Company, who will pay 
the total of $250 for the best pictures taken 
with a Kalart Micromatic Speed Flash. Clos
ing date is December 1, 1939, and there are 
no restrictions as to type of flash pictures, 
time when taken, and so on. Print sizes 
should range from 214 by 314 inches to not 
larger than 11 by 14 inches. Enlargements 
and contact prints are both acceptable. Nega· 

IN SPITE of its modest price, this 
Kodak Bantam / 5 . 6, gives you 

Kodachrome (full -color) transpar
encies that you'll marvel at . . .  
because they're so beautiful and 
lifelike, and because they're as easy 
to make as regular snapshots. 

And just wait until you project 
your Kodachrome transparencies 
on the screen-that is something! 

All three Bantams listed below 
have fast lenses, fine shutters, up
to-date features-and all can be 
counted on for excellent results in 
Kodachrome full color as well as 
in black-and-white. Kodak Bantam 
Special, pride of the "Bantam Fam
ily," is one of the handsomest and 
most capable of all miniatures. 

Kodak Bantams are just palm 
size. But when you use them for 
regular black-and-white pictures, 
modern photofinishing methods 
give you big prints (2:!4"x4") . For 
black-and-white pictures only, 
the "Family" also includes an/6.3 
model at $8.50 and an /8 model 
at $3.95. At your dealer's . . .  East
man Kodak Co., Rochester, N. Y. 
GOING TO THE NEW YORK FAIR? Take 

your Kodak-visit the Kodak Building-see 

the Greatest Photographic Show on Earth. 

ONLY EASTMAN MAKES THE KODAK 

KO DAK BANTAM 
f. 5 . 6 len s - $14 

f. 4 . 5 l e n s - $22� 
KODAK BANTAM SPECIAL 

f. 2 . 0 l e n s - $8750 (with case )  
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OVER 

in PRIZES 

Fourth Annual 
SCIENTIFIC AMERICAN 

AMATEUR 

I I , !  I i  
I i  I I  I I  
i i  I :  
i l  

S C I  E N T I F I C A ,\I  E R I C  A N 

The Prizes G i v en for the Rest Photograllits in 
Eaeh Division ".rill be : 

F i rst Prize 

One $250 " Lifet i m e" 
L O N G I N E S WATC H 

T h i rd Prize 

One F E D E RA L  # 636 
VA R I A B L E  P R O J E C 
T I O N  P R I N T E R  ( L ist  
Price $29 . 5 0 )  

Seco n d  Prize 

One $ 1 25 
L O N G I N E S  WAT C H  

F o u rth P rize 

One F E D E RA L  :I:f: 1 20 
E N LA R G E R  ( L ist P r i c e  
$ 1 7.95 ) 

F i ve H onorable M e n t i o n  Awards. each consist i ng 
of a one-year subscri pt i o n  to Sc ient ific  A m erican 

R e m e m h e r  t h a t  these p r i z e s  are to h e  gh"en i n  earll 
dh" i s ion---{)r a toti.1i of six 'watches and six enlargers 
totaling $ 1 2 6 7 . :1 :i  i n  value. p I li;': 1;; s lIhsefiptions to 
�dentiftc A merica n. 

*Watch w i n ners may m ake their own select i o n  of 
pocket style or gentl e m a n ' s  or lady's w r i st watch. 

PHOTOGRAPHY CONTEST The contest wil l  be judged in 
three divisions, as follows: 

EVERYONE who owns a camera has 
a chance of winning a valuable prize. 

Make plans now to enter your prints in 
this contest. You may enter any or all 
of the three divisions, but not more than 
two prints may be entered by one con
testant in any one of the divisions. 

D i v i s i o n  I. H u m a n - i n cl u di n g 
portraits and other c amera studies 
of people. 

D i v i s i o n  2. LandscapeR-induding 
all :-lcenic views, close-ups of llUI'ts 
of landscalles, seascapes, and so 
011. 

Specific rules for this contest were pub
lished in our May number. Be sure to 
read them before you submit prints. 

D i v i s i o n  3.  Action-including all 
trlles of l)hotograllhy in which a c 
tion i s  t h e  predominating feature. 

In each division there will be prizes o f  
two Longines watches-' ' T h e  \Vorld' s 
Most Honored W atch "-anli two Fed� 
era! Enlargers. as  well as fhoe Hono['
able Mention Awards. 

This Contest Closes D ecember 1 .  I g 3 9 .  at  Which Tillie All E nt ri es Must he i n  the Hands of 
the Judges. 

Photograph Contest Editor, Scientific American 

24 West 40th Street New York, New York 

Your Questions Answered-Problems Solved 
GOOD pictures e v e r y  t i m e  y o u  s�lap the shutt er i s  n o  far

fetched dream. You can do i t  yourself-hut onl,\' i f  you 
ha ve a cquired "victure sense." In this bool( the autho r,  who 
h a s been through the mill and ha s learned by long exper ience, 
t ells you ho,,, to gain thi s  sense.  He lea ds YOll ea sily. quickly, 
interestingl).', through the fundamentals of lIhotogra phy and 
eXlllai n s ,  in a clear,  chatt�' manner,  how to U8e your c amera 
most effectively. Cameras, lighting, portraits,  interiors, tricks , 
a ccessories-aU the th ings .V<HI should know ahout are dealt 
with i n  text and unusual illustrations.  

$2 'l!! per copy 
P l u s  1 0  cents 

JJOstage 

This booI\: i s  designed especially for those "'ho ha\"e the i r de\"elop in5{. 
printing, and enlarging done at the photo shops,  r\o wading throu�!l 
esott'ric darkroom formulas,  IlO spaee wa.,;ted on things that YOll don 't 
nett! to know. Attention i s  eonCt'n trated on th03e faets that \rill  hell) 
you to get the best results wit h Y01lr camera. 16 C h a pters 

Straight.from.the·Shoulder I nformation !  
Plain Facts No Untried Theories 
'Yhether y o u  o w n  an inexpensh'e hox camera or a hi){h�p riced " S p ecial
Llt�'a�Extra," this  /Joole w i l l  help you t o  g e t  ti le be"t res ult'> with the 
equipment at halltl, 

24 West 40th St. M U N N  & CO., I N C. 

D oze n s  of i l l u s 
tratio n s  

Over 2 0 0  Paues 

Board Covers 

New York City 
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tives should not be sent until requested. The 
following data should appear on the back 
of each print submitted : Make of camera ; 
lens ; shutler used ; shutter speed ; lens open· 
ing ; filter used, if any ; film used ; size and 
number of flash bulbs used and distance 
from subject ; if taken in daylight, include 
position of sun and time of day. Entry blanks 
may he secured from dealers. 

SHADOW ON PATTERN 
AN intriguing pattern such as that of the .tl. floor in the illustration would normally 
be lacking in picture interest, but add to 
it the lively shadow of the walking boy sil
houetted against the bright sky and you have 

"Patterns" 

a subject worth shooting. The stop // 16 wa, 
used in order to get satisfactory sharpness 
from foreground to boy subject ; the time 
being late afternoon, 1/25 of a second was 
the fastest shutter speed we could attempt. 
This was not sufficient completely to stop 
the movement of the boy's raised leg, but 
this does not appear to have seriously ham
pen·d the general effect. 

OVAL TABLE ELECTIONS 

TWO recent additions to the Oval Table 
Society, Inc., of New York City, sponsor 

of several of the most important photographic 
shows in recent years, have been the elec· 
tion of Associate Members Nickolas Mnray, 
the country's leading color photographer, and 
C. W. Gibbs, A.R.P.s., a man of the labora
tories who has become widely known as a 
writer on photographic subjects. The So
ciety's roster of some of the best known pho. 
tographic workers in this country is thu" 
increased by two names with enviable repu
tations. 

ARGUS RADIO PROGRAM 

A SERI�S of transcribed radio progran
.
" 

featunng Karl A. Barleben, F.R.P.s., 
is being sponsored by the International Re
search Corporation under the title, "Today's 
Candid Story." The series i s being llsed by 
photographic dealers in several CItIes 
throll)!hollt the cOllntry over their local radio 
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stations. The series is  one of the first camera 
programs to be sponsored by a photographic 
manufacturer and presents the fast· action, 
true·life type of camera drama. 

"STROLLING SHADOWS" 

OPPOSING shadows in a diagonal frame 
constitute the chief attraction of this 

picture shot from the seventh floor of our 
apartment house, and the little dog helps to 
fill in an otherwise barren space. The height 
being so great, we were obliged, by the focal 

"Strolling Shadows" 

length of our lens, to choose patterns that 
would compose satisfactorily in a large space. 
To this end, we watched the "strolling shad· 
ows" as they passed in and out of the area 
until the idea of opposing figures brought the 
answer to the problem and provided a picture 
in which the figures, though small, adequate· 
ly filled in the space by the length of their 
shadows. 

S POTS ON SEPIA PRINTS 

To l'emove the stains and spots which 
occasionally appear on sepia prints, prac· 

tical workers have found hydrogen peroxide 
to be fully effective. This is simply poured 
over the spots or stains or applied with a 
wad of cotton. A rinsing completes the job. 

CAMERAS AS POLICE 
EQUIPMENT 

THE Beverly Hills (California)  Police 
Department is now equipped to go after 

law violators both with gun and camera. Re· 
cently Police Chief Charles C. Blair, of that 
department, bought a number of Univex 
Mercury cameras for use by all officers of 
his department. Which prompts F. G. Klock, 
of the Universal Camera Corporation, to reo 
mark that he wonders "if the day isn't rap· 
idly approaching when every city policeman 
and town constable will tramp his beat with 
a candid camera slung over his shoulder." 

WHAT'S NEW 
In Photographic Equipment 

ffIf :yon moe ill terested in all.Y of the item s 
'\.dcscribed belo'lV, all d  Call 1 lot find them ia 
0111' advcrtishlg co/mnns or at  .)'our photo· 
{ll"aplt ic dealer, we slt all be glad to tell )'o n  
'Where YOlt c a n  g e t  them., Plea-se accompa l /y  
),our req u est by a stamped c l/'l/clopc. 

BESBEE REEL CLIP ( 75c for box of 8mm, $1  
for  twelve 16mml : Designed for fasten· 

ing movie film ends on any 8mm or 16mm 
projection reel, large or small. Clip is small, 
handy metal device, with spring fingers, 
which may be pushed easily between flanges 

S C I E N T I F I C  A M E R I C A N  

TRADE I N  YOUR OLD 
C AM E RA 

FOTOSHOP OffersGuaranteed 
Values in New and Used 

Cameras. Projectors 
and Equipment 

Contax I I , F:2 lens  . . . . . . . . . . . . .  $ 1 3 9.50 
Rol leifl ex Automatic . . . . . . . . . . . .  1 07.00 
6x9 Recom ar,  F :4.5 . " . .  ' .  . . . .  . . .  27.50 
Bettax, No. 1 20, Tessar F :4.5 . . . . .  29.50 
Dol l ina  I I , F:2 ( reg.  $82.00 ) . . . .  56.00 
2 '/4X2 '/4 Solid a ,  F :2.9, Com pur B 

( reg. $40 ) .  N ew . " . . . . . . . . . . .  22.50 
2'/4X3 '/4 ( a nd smal ler)  Rajah Cas-

peco En larger. Com plete with 
lens ( new ) . . . . . . . . . . . . . . . . . .  29.50 

Leitz Va loy En larger ( reg. $49.00 ) ,  
l ike new . . . . . . . . . . . . . . . . . . . . .  3 9.50 

TERMS ARRANGED 
1 0- DAY TRIAL GUA RANTEE. I f  not com
p l etely satisfi ed return within 10 days for 
credit or  fu l l  refu nd.  

Write tod av for v o u r  free copv F R E E of Fotoshop N ews. Contains in
tere5ting hi nts', cam era gossi p a n d  

h u n d reds of worthwh i l e  b a r g a i n  v a l ues i n  c a m ·  
eras, eq u i pment. a ccessories, etc. 

7.Hour Developing and Printing 
Service 

FREE World's Fair Photo Album with 
A ll Developin g and Printin g Orders. 

F O T O S H O P, I n c .  
Dept. G·2. 1 8  East 42nd St. 

New York. N. Y. 

Adj ustable metal m ask takes 
negatives from miniature up 
to 2 %. x3 Y  ... and any inter
mediate s izes. Highly cor
rected a n d  tested F :4,5 Ana
stigmat lens with iris dia
phragm. New type negative 
('arrier with both glass and 
metal dust-proof plates.  Con 
denser l e n s  and ditfusion 
plate illuminating systems. 
Counter Balance Adjustment. 
Micro-Le\'er Focusing Regu
lation. Enlargements from 2 
to orer 8 times on baseboard. 

ASK YO U R  
D EA L E R  
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Six Floors Devoted to Photography 
Another Fotoshop at J 36 W. 32nd St. 

Interesting Literature on Request 
F E D ERAL STA M P I NG &. E N G I N E E R I N G  C O R P. 

Dept. SA, 25 Lafayette Street, Brookly n ,  N. Y.  

of a difference 
FILTER Makes 

What a whale 
GREEN LI FA a 

• . .  use the correct filter with 
the right emulsion !  

Present-day panchromatic emul
sions are slightly over-sensitive for 
the red end of the spectrum. And, 
since panchromatic emulsions are 
popular, it is important that you use 
the right type of filter when taking 
scenes in which red, yellow and 
blue predominate. 

You can, of course, use a yellow 
filter. However, in order to obtain 
full correction, a Green Lifa Filter 
is a "must". This green filter not 
only holds back the blue light, but 
also corrects fully for the yellow 
and red. 

Let us give you a visual explana
tion. Here are two photographs of a still life . . .  showing a blue bowl, red apples and 
yellow bananas. The first picture, taken with a yellow filter, is sharp, but the red 
tone is only half-heartedly rendered . . .  

The second picture, taken with a Green Lifa Filter, shows a sharp delineation 
between the yellow and the red. Correct monochrome valuation is achieved with 
satisfactory contrast. You, too, can get perfect results, working 
indoors or outdoors, with Green Lifa Filters. Try them ! 

H E N R Y H E R B E R T 
4 8 3 · 4 8 5  f , f ' h  A v e n u e .  N e w  Y o r k ,  N .  Y 

A sk for LIFA Fil
ters, in green as 
well as all other 
c o l o r s ,  at y o u r  
dealer. or write 
for information. 
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I I  
• Illustrated is the 
Leied Model llIb, 
'1J!ith L e i c a - M o t o r  
and Summar f:2  
lens. A sk about the 
Leica Time Pay
ment Plan. Write 
f o r  f r e e  catalog, 
Dept. F·8. 

J U S T  O N E 
THE LEICA·MOTOR is but one of 
Leica's over 500 accessories. Attach 
it to the Leica and you have a com
pletely automatic camera. Up to 
twelve consecutive exposures can be 
made automatically, at the rate of 
two per second, by merely pressing 
a lever. It also permits single expo
sures to be made. After each expo
sure, the shutter is wound and the 
film transported-automatically. 

To own a Leica means release 
from limitations in photography. 
Leica is a product of the Leitz 
Microscope Works and is built 
within the same optical and 
mechanical tolerances of a micro
scope. You ate assured of continued 
exacting performance. 

�----------- CiJeica E. LEITZ, INC. � c 
730 FIFTH AVENUE NEW YORK CITY 

M I N I  
TH E N EW UN IVERSAL 

E LECTRIC EXPOSURE M ETER 

T h e  MINI is direct reading. It is preset 
to film and shutter speed. Very small 
and light-measuring but 1% x 2 1/2 x 
% inches and weighs but 3 1/2 ounces. 

Does not need a separate carrying case. 
Film speeds to 3 8 °  Sch. And the price 
i s  only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 2 . 5 0  

lr'rite for firfu/ar PN 

PHOTO UTILITI ES, I NC. 

l O W. 33rd St. New York City 

S C I E N T I F I C  A M E R I C A N  

of any movie reel and holds film securely in 
place. Clip provided with matte outer sur
face, upon which film title, number or other 
distinguishing mark may be written in ink, 
crayon, or pencil. 

19 POINT WILLOETTE ENLARGER ( $39.50 
without lens ) : Enlarges all size negatives 

from 35mm to 214 by 314 inches ; uses stand
ard 75-watt opal bulb ; 
employs two 4¥2-inch con
densers which can be re
moved for cleaning by 
loosening two screws ; 
lamp house and throat of 
enlarger well ventilated ; 
one-hand raising and low
ering mechanism, with 
automatic brake to pre
vent slipping when de

sired height is reached, and screw knob for 
locking ; swings in horizontal and vertical 
planes for correction or caricature ; auto
matically returns to true vertical position by 
locking knob ; distance from center of lens 
to column can be changed from 914 to 12% 
inches ; enlarger housing is separate unit 
which can be removed for storing away when 
not in use ; design of enlarger throat gives 
%-inch space to insert negative carriers from 
front ; automatic centering of negative car
riers ; choice of metal negative carriers with 
guide pins for films in rolls ; accommodates 
larger films, permitting enlargement of por
tion of larger negative ; long extension 
leather bellows ; rack and pinion focusing ; 
detachable lens board for lenses of different 
focal length ; swinging red filter ; baseboard, 
combined with paper drawer measuring 14% 
by 1514 inches, measures 17 by 21 inches ; 
flush type toggle switch in side of cabinet ; 
30-inch steel chromium-plated column per
mit s enlarging on base to  12 diameters with 
2-inch lens, larger by projection over edge 
of cabinet or by tilt ing enlarger. 

BEE BEE MOXOTONE VIEWING FILTER ( $ 1 )  : 
Designed to give one-color rendition of  

scene to be photographed on panchromatic 
film. Filter made of dyed-in-the-mass glass ; 
has no gdatin or plastic composition. About 
two inches in diameter. 

SYNCHROSCOPE : Device for testing synchro-
nization of camera shutter with peak in

tensity of Photoflash bulbs. Electrically op
erated from battery of any 
Kalart Speed Flash and 
does not require use of flash 
bulbs, film, or darkroom. 
Clear visual indication giv
en of shutter timing effi
ciency_ Device is fastened 
in front of lens and shutter 
by sliding adjustable cross

ed bars in camera track. Viewing window 
adjustable in height to center with lens. 
Gazing directly into front window while 
releasing synchronizer, two slits are seen 
as they quickly flash by in opposite direc
tions. Synchronizer is properly adjusted if 
the two slits are seen end to end as one line. 
Electric lamp or daylight through open back 
of camera will show up the slits. 

WILLO NEGATIVE CARRIERS ( $1, 35mm ; $2, 
214 by 214 inches ) : Smooth, scratch

proof "book" type negative holder device 
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Alnenc:an Museum 
History - sponsored by 

L o n g i n e s  Wa t c h e s -" T i m e  a n d  
Space" i s  a World's Fair super
f e a t u r e .  Also s e e  t h e  L o ng i n e s  
collection of historical timepieces 
contai ning the original Longines 
Watches used by Byrd, Li ndbergh, 
Wilkens, Hughes and others in their 
history - making flights. Longines 
Watches priced $40 upward are sold 
by authorized Longines Jewelers. 
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HAR.D TO GET ? 
NOT WITH A C I N E  TELEPHOTO LENS 

The toughest shots become easy with 
a Wollensak Cine Telephoto Lens. No 
wonder-the timid deer never knew a 
picture was taken-the camera was 200 
yards away. Take "close-ups" from a 
distance for humor, variety, thrills . . .  
use a Wollensak Cine Telephoto Lens. 

WRITE FOR 
FREE BOOK! 

WOLLENSAK OPTICAL CO., 528 Hudson Avenue, Rochester N Y 

W O L L E N � A K  

Freeze the fastest action 
on your film. Get those 
split second shots. Fast 
lenses-CQmpur shutters 
and coupled range finder 
give you an unbeatable 
combination for success
ful prize winning pic
tures. Two picture sizes 
-1 % x2 % - 1 6  on or 
2 % x2%-12 on No. 1 2 0  
film. Literature free. 

FREE CATALOG 
Cameras, accessories 
and dark room sup
plies. Write Dept. 
SA-539 for your copy 
today. 

B U  R K E  & J A M E S ,  I n c .  
2 2 3  w. M A D I S O N  S T .  C H I C A G O .  I LL .  

• Hundreds o f  BIG BARGAINS. Amazing reductions ! New 
and reconditioned candid cameras, high speed miniature 
cameras, lenses ,  MO\'U1 cameras, night photography eQuip� 
ment. darkroom and enlarging equipment. on 1 0 - day trial. 
LIBERAL TRADE-IN allowance on old equipment. Money 
back guarantee. SEND POST CARD TODAY for valuable 
NEW BOOK, Free ! 

Dept. X.7 
Chicago, I I I .  

S C I E N T I F I C  A M E R I C A N  

made of durable, rustless Alleghany stain· 
less steel, and available in two sizes to fit 
all standard miniature enlargers : 24 by 
36mm ( 1  by Ph inches ) and 6 by 6cm 
(2� by 214 inches) . Accurate design assures 

perfect masking to the practical dimensions 
of the negative. Removal and insertion of 
negatives made convenient by provision of 
a "lip" at the two free corners of the carrier. 

ROCKER RINSER ( $2 ) : Device for washing 
prints and flat negatives in 15 minutes. 

Comprises 11 by 14 inch tray with open 
channels at four cor· 
ners, divided by bar· 
riel' into two sections, 
one of which is large 
enough to take prints 
or negatives up to 8 by 
10 inches, and other 
taking sizes 4 by 5 
inches and smaller. 
Under side of device 

fitted with off·center beam, on which unit 
rocks. In use, device is placed under faucet 
in flat sink or tub ; stream strikes deflecting 
baffie on barrier between two print com· 
partments. As one section fills with water, it 
tilts and second section starts filling. Water 
meanwhile runs out of first section through 
two vents at corners, agitating and flushing 
prints or negatives at same time. Rubber 
bumpers prevent noise. 

SOLAR SPECIAL 4 by 5 En· 
larger ( $49.50 ) : De· 

signed to take negatives 
up to 4 by 5 inches. Dif· 
fused light source is  prin· 
cipal feature. Lamp house 
counterbalanced to per· 
mit one hand operation 
in raising and lowering. 
Enlarger furnished com· 
plete with roomy base· 
board. 

LEITZ FILM TANK : For loading bulk 35mm 
film in full daylight into camera maga· 

zines. Accommodates bulk load of 300 feet 
of 35mm film. Loading done simply by turn· 
ing conveniently located crank. Film safe
guarded against scratching or fogging. Con· 
structed to take Leica camera magazines, 
but also useful in loading Con tax magazines. 

CURTIS COLOR SCOUT (with Goerz Dogmar 
//4.5, 7% inch lens, three registered 

holders, lens shade, carrying case, and three 
d o z e n  l o a d s  o f  
sensitive material, 
$325 ; same outfit 
with Bausch and 
Lomb lIb Tessar 
//6.3 in Compur 
s h u t t e r ,  $280 ) : 
New, two· mirror, 
three·color camera, 
that pFOvides 2� 

by 314 negatives. Weighs 5 pounds ; with 
lens and one dozen loads of film, total weight 
7 pounds. Size of camera comparable with 
2� by 3� reflex camera. Constructed en· 
tirely of aluminum alloys, embodies features 
making for precision of register, color bal· 
ance, freedom from internal reflections and 
flare, maintenance of even illumination of 
the three emulsion apertures, convenience 
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Bass contends : 
that there has been too much blankety·blank 
misuse of the word uprecision". We'll be 
having precision-made box cameras next. We 
guarantee that when you see that poor abused 
word in a Bass ad . • .  it means what Webster 
intended . • • not as an advertising catch
f!h�ase to f�,

o� . the unwary. There are no 
trick words In a Bass ad . • • nor do we 

believe in "tricky" ads. tty ou can fool some 
of the people . • .  ", but then • • •  you finish 
the quotation for me. 

�� 
President 

ZEISS 16mm 
Movikon 16 

a sensational mm'ie camera with 
Sonnar F :1 .  4 lens with coupled 
optical range finder. Choice of 7 
lenses-15 mm. to 7 % "  . . . with 
26 available controls . . .  the Ul-
timate in refinements .  Free litera
ture available. Big trade - in allow
ance on present camera. 'With fine 
case. . . . . $385 

and now it's the 

Parvola "e" 
a sensation ! Takes 8 o r  16 
pictures on vest pocket film 
. . .  with F :3.5 Anastigmat 
lens . Compur shutter, helical 
focusing mount. fine optical 
viewfinder, le\'er snap film 
winder . . . film pressure 
plate . . . etched fo(:using 
scale. Uses roll film .  film
pack, plates. or cut film. and 
ground glass focusing. Com-

plete . . . . . . . . . . . . . . . . . . . . . . $45 
Same w ith F :3.5 Zeiss Tes-
sar, i n  Com pur . . . . . . . . . . . . $55 

Factory Surplus 
21Ji x 31Ji AGFA 

USED BARGAINS 
Dol l ina 35 mm.  Model I I : with coupled range finder 
and Tessar F :2.8 lens and Compur Rapid shutter 

$47.50 
Duo 6·20 Kodak : in black with F :3.5 lens and Com-
pur Rapid shutter . . .  . .  . . . . . . . . . . . . .  $24.50 
9 x 1 2  Ernemann Trop ical Teakwood • . .  focal plane 
shutter and Ernotar F :4.5 , . •  ground glass focu s -
i n g  f p a .  Only . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  $32.50 
Carl Ze i ss 2'14 x 3'14 Hettar : Roll film with Nettar 
};" :3.5 Compur Rapid shutter body release. Like 
ne\\' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $34.50 
5 x 7 Stereo Graflex : with matched pair Bausch and 
Lomb Tessar }I� :6 . 3  . •  , tpa. At Bass . . . . . . . . . . . . . . . . . .  $ 1 00 
4 x 5 Auto G raflex : with Kodak F : 4 . 5  lens. Like 
ne\\' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $57 .50 
Zeiss Detective Erg0-41h x 6 cm, Tessar F : 4 . 5  and 
fpa and holder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $25 

�u: :h���r.�.i.��� . . .  ���.��.: . .  ��'.��.� . .  ����� . . � . .  :.� . .  ��.�.�:. $���ii 
5 x 7 �evolv}ng Back Zeiss V n iversal J uwel. Graflex 
back WIth SIX double cut film Gratlex holders one 
film pack a dapter, carrying case, two lenses : 2i cm. 
Carl Zeiss Tessar F :4 . 5  in Compur shutter. also com 
plete MeYer Plasmat set in Compur shutter consist
ing of tour elements. focal lengths from 6%" to 1 4 % " .  
Deluxe outfit, worth over $600. At Bass . . . . . . . . . . . .  $265.00 
3V4 X 4'14 Zeiss N ixe. A roll film camera with plate 
back. double extension. fitted with cOI1\'ertible Carl 
Zeiss Protar F :6.3 in Compur shutter with carrying 
case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $50 
9 X 12 em. Nagel : double extension fitted with 
triple convertible Hugo Meyer Plasmat iens F :5 . 5  in 
Compur shutter with case. holders, film adaPter, H _ _  . . . . . .  _ _  . .  _ _  ....  _ . . . . . .  _ .. . .  � 

WR ITE  F O R  BASS BARGA I N G RAMS-men. 
t ion preference--Cine-Sti l l  Cameras-or lenses. 

Dept. AD, 1 79 W. Madison Street 
Chicago, 111. 

CA M E RA CROSS ROADS OF TH E WORLD  
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Bonded Camera VaIues ! 
A Guarantee Bond given with every purchase 

Argus lIIodel C F 3 .5 lens . . . . . . . . . . . . . . . . . . . . . . . .  $ 1 4.95 
Kodak Retina Model l Black F 3.5  lens 27.50 
Kodak Duo 620 Black F 3 .5 27.50 
Zeiss Ikonta A F 3.5  Tessar. . . . . . . . . . . . . . . .  34.50 
Zeiss Super Ikonta A F 3.5 Tessar . .  54.50 
2 "4 x3 "4 speed Graphic F 4.5 Tessar 

coupled range flnder. . .  . . . .  1 09.50 
National Gmphlex F 3.5 series 11. . . . . . . 47.50 
Korrelle Reflex Model II F 2.8 TessaI' 79.50 
Rolleiflex Automat F 3.5  Tessar E .  R. 

Case . . . . . . . . . . . . . . . . . 1 05.00 

EXPOSURE M ETERS 
Weston Universal Model 650 . . . . . . . . . . . . . . . . . .  1 3 .95 
Photrlx Universal. 1 0.95 
JIIini Photoscope . . . . . . . . . .  . . . . . . . . . . .  1 0.95 
Dejur Ansco . . .  8.50 
Weston Junior . . . . . . . . . . . . . . . . . . . . . . . . 1 0.95 

All Merchllndise Sold Subject to 
l O-Dtry Money BlICk GUllrllntee 

FREE :'AW:G FOSAflEOGMONg 

Take a Filmo along on your fishing trip. 
Bring back entertainment for a thousand 
winter evenings. Really fine movies need cost 
no more than snapshots, and are as easy to 
make! Just use the palm-size Filmo 8, made 
by the m akers of Hollywood's  preferred 
studio equipment. Load, aim, press a button, 
and what you see, you get . . •  i n  glorious color 
or black-and-white • . . indoors and out, even 
in slow motion. 

Filmo 8 costs only $49. 50-$ 1 0  down. 

your dealer. .:'-. . ., 

F l U  M O V IE B O O K L E T  .> "  

Filmo 1 6  mm. magazi n e-loading camera, 
from $ 1 1 5 .  Others to $ 1 1 5 5 _ See IIi , I 

r - - - - - - - - - - - - - - - - - - -
. 1 

I BELL lie HOWELL COMPANY • 
I 1838 Larchmont Ave . ,  Chicago, 111. I 
I Send free booklet , How to ltlake Inexpensive I I Personal 11lovies. I 
I I I Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . . . . . . . . . . . . . .  I : Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
• 

S C I E N T I F I C  A M E R I C A N  

and speed of operation as well as compact
ness and light-weight. Fitted with Curtis 
Diafon mirrors, which, manufacturers claim, 
eliminate refraction or double image and 
have highest reflection·to·transmission ratio 
of any beam-splitting device. Register accom
plished by micrometer adjustment of mirrors 
in novel optical arrangement. Camera suc
cessfully employs, according to manufac
turers, film· pack without registration diffi
culties. 

FEDCO TONE CO NTROL FILTER ( $ 1 ) : Made 
of cobalt blue glass, optically ground 

and polished. Can be used indoors and out
doors for checking tone contrasts. Reduces 
degree of illumination to point where deli
cate shadow gradations are clearly visible. 
Complete in carrying case with silk neck 
cord. 

WILLO PRINT PRESS ( $10) : Takes print 
sizes ranging up to 11 by 14 inches. Nota

ble chiefly for pressure equalizing arrange· 
ment, consisting of 
center spiral type 
post which propels 
pressure board up 
or down by simply 
twirling balancing 
ball at end of hori· 
zontal control bar. 

is  touched lightly with tip of finger 
and thus moved steadily around ; final grip 
on cross bar tightens device and firmly 
"sandwiches" prints between pressure board 
and bed. Four metal guide posts set into four 
holes equidistant from center post and vary
ing in position according to size of  prints 
-4 by 6 inch, 5 by 7 inch, and 8 by 10 
inch. Prints 11 by 14 do not require guide 
posts. Bed and pressure board made of sea· 
soned laminated five· ply wood % of an inch 
thick, proof against warping. Overall meas· 
urement of bed and pressure board 12 by 
15 inches. 

FEDEIlAL #245 PHOTO ENLAIlGER ( $39.50 ) : 
Sold complete with f/4.5 anastigmat 

lens mounted with iris diaphragm. Model 
#230, same as #245, but 
with //6.3 lens, $34_50. 
Feature s :  combinat ion 
condenser and opal illu· 
minating system inter
changeahle ; micro·lever 
focusing ; new negative 
carrier for use with either 
dust-proof metal frame 
or glass ; adjustable metal 
mask eliminates need of 
separate masks and takes 

negatives from miniatures up to 214 by 314 
inches and intermediate sizes ; linear en
largement from two to eight times on base
board, larger on floor ; polished steel 36-inch 
rigid round post ; machined parts accu
rately alined ; large double ventilated lamp· 
housing. Operates on AC or DC. Accessories 
include filter attachment, one 25-watt pro
jeclor lamp, control switch, cord and plug. 

LAFAYETTE HI·LO PHOTOFLOOD SWITCH 

( $3.89 ) : Designed to prolong life of 
Photoflood lamps, reduce heating, and mini· 
mize glare for subject. Takes up to four 
Photo floods_ With switch on "high," iIlumi· 
nation normal ; on "low," lamps a ll t omat· 
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Amateur Photographers 
NEW WAYS IN PHOTOGRAPHY, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contllins nothing of theory and 
nothing that the advanced amateur 
photographer wiII not find valuable 
in one way or another. It covers the 
whole range of amateur photography, 
discussing such things as trick pho
tography, photomurals, retouching, 
infra-red, and a number of other sub
divisions that wiII not be found else
where in as clear and concise a man
ner. $2.85. 

So Y ou WANT TO TAKE BETTER PIC
TURES, by A. P. Peck. A friendly, face
to-face chat with the camera owner 
who has his developing and printing 
done at the photo shops, yet wants to 
know enough about his camera /Ind its 
uscs to enable him intelligently to 
utilize it to best advantage. Over 200 
pages, dozens of illu�trations. $2.10. 

UNIVERSAL PHOTO ALMANAC AND MAR
KET GUIDE. How, when and what to 
photograph in order to make money 
with your camera ; where to sell dif
ferent types of prints. $1.00. 

AMATEUR FILM MAKING, by George H. 
Sewell, A.R.P.S. Useful to the begin
ner as well as the expert movie maker. 
Tells about films, cameras, exposure, 
film ecIiting, story telling with the 
camera, ancI so on. Illustrated. $1 .60. 

CHAMPLIN ON FINE GRAIN, by Harry 
Champlin. A complete hand-book on 
the entire subject of fine grain, in
cluding formulas and how to com
pound and use them. $1 .85. 

PHOTOGRAPHIC HINTS AND GADGETS, 
by Fraprie and Jordan. How to make 
all kinds of photographic accessories ; 
from film clips to cameras to light
ing equipment, and so on ; 250 articles 
ancI nearly 500 illustrations. $3.60. 

PORTRAIT PHOTOGRAPHY, by H. Wil· 
Iiams. Fundamental principles of 
composition and lighting, paving the 
way to satisfactory results in this 
particular branch of photography. 
$4.35. 

PHOTOGRAPHIC ENLARGING, by Frank
lin I. Jordan, F. R. P. S. One of the 
most interesting and authentic books 
on enlarging. Its 224 pages cover 
every phase of the subject and 75 
illustrations, many of them salon
winners, show the value of correct 
technique. $3.60. 

PRICES QUOTED INCLUDE POSTAGE 

We Can Supply Any Photog.raphic 
Book in Print 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 

BOOKS BOOKS 
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R E  0 1fo&/UEA /o! "  
HOT AL E RT 

BUY E R S  
IM PERIAL Roll Film 

16  on 1 27-I Y4" x 1 %" 
BeautifulFinish. Precise Construc
tion. Steinheil Cassar 12 . 9  Lens ; 
COllipur shutter 1 to 1 / 3 0 0th. 
T.B. L e a t h - RE D U C E D  TO 
e r  B e l l o w s .  $ 50 
Optical Fi�d- 19 
er. Focusmg • 

foot scale. A 
$29.50 value ! 

N EW AUTO FLEX 

ABE COHEN'S EXCHANGE 
"Jhe lkm4e uI f7>/wtQfrUJ/IhU V-�" 

142 FULTON STREET NEW YORK, N. Y. 

When you write to 
advertisers 

• The Editor will appreciate 
it if you will mention that 

you 
saw 
it in 

S C I E N T I FI C  
A �I E R I C A N  

SA VE your flat Negatives 

with VI eTO R Intensifier 

�"-;'.;: it . 
. .. I ... . -

� . 
..,. '� "I 

- .. � ... ' .... .::. �)?or. ... .. -- . 
I · ' .... -----
- , 4 ", . 1,.1-' ,' . -, 

Print on No. 5 pa.per from neg.'l.tive Sparkling pri�t on No. 5 paper from of Hat. dull iJubJect, full .• " developed. samenegat�vemten9ifiedinVICTOR. 

S C I E N T I F I C  A M E R I C A N  

ically placed in series across line, cach 
lamp receiving part of total line voltage. At 
this reduced voltage, lamp life increased to 
several hundred hours instead of usual two 
to six hours. Reduced illumination is  ample 
for focusing. "High" value needed only for 
determining best placement of lights and 
when actually shooting pictures. Entire unit 
enclosed in steel box four inches square, 
two inches high. All current carrying parts 
rated to handle 1200 watts. 

CROSLEY CAMERA PRESS JR. MODEL ( Com-
plete with reflector and steadying handle, 

$7.95 ) : New camera design and construc
tion. Back of camera curved to bring 35mm 
film to good plane of focus. High-lights : 
universal focus, no adjustments required, 
with usable depth of field three feet to in
finity. Built-in flash bulb synchronizer and 
battery supply. When button is pressed to 
make exposure, flash bulb is automatically 
flashed. Automatic film transport. Auto
matic locking device prevents over-winding. 
Camera loaded in 10 to 20 seconds. Auto
matic counting mechanism. Makes eight 
35mm exposures to the roll. Available in 
black and aluminum finish. Measures 4 
inches long, 3% inches wide and 2:J-:'� inches 
deep. 

THALHAMMEfl. THlUFTy-lO ($10 ; Head or 
tripod alone, $S.50 each ) : Tripod and 

pan head combination. Tilt-pan head has 
natural satin finish, incorporating Thal
hammer "Instant-On" Plug. Tripod made of 
selected, seasoned wood, finished in clear 
lacquered metal parts, polished, or coated 
with black enamel. Head or tripod may be 
purchased separately. 

lVIr1'i1 ELECTRIC EXPOS{J[{E METER ( $12.50, 
with neck cord and a copy of "exposure 

meter manual" with film speed insert) : 
Measures 1% by 2112 
by % inches, weighs 
:3% ounces. All mov
ing parts fully en
closed. Small hinged 
flap protects sensi· 
tive cell when meter 
not in use. Mini is 

pre-set for any given film and shutter speed 
(or cine frames per second ) , no further 
adjustment being necess�ry until change is 
desired in one of these factors. :Meter in· 
dicates proper stop to employ. Cell is placed 
at acute angle, thus excluding top light in
fluence. Protecting flap folds down when 
meter is in use, eliminating reflections from 
foregronnd, when using meter on snow, 
water scene or similar subject. Black finish 
with silver figures. Necessary figures large 
and clear. 

Quickest, easiest way to make flat neg.. 
JACK POWELL ETCHING SC[{EE1'i ( 1 1  by 14, 

tives yield sparkling prints, to save under. $3.50 ;  8 by 10, $2 . .50 ; 5 by 7, $1.50 ) : 
developed negatives, to improve brilliance of Designed to add texture to photographic 
fine grain miniature negatives. No fuss. No prints. Styles include Renaissance for trans. 
bother. Dissolve contents of VICTOR tube 
or bottle as directed on label. Immerse nega- forming ordinary portrait or landscape into 
tive in solution a few seconds, wash and dry. "Old Master" ; Jack Frost matrix for crystal 
That's all ! pattern ; tapestry for distinctive textured 

Tubes, 25e and 45e • 16 oz_ Bottle, 85e quality ; bromoil for imitating bromoil 

at all photo dealers, or write 

James H .  S mith & Sons Corp. 
97 Colfax St. G R I F F I TH ,  I N D I A N A  

process ; paper negative to  cause picture to 
assume air  brushed or charcoal appearance ; 
Steeline to impart effect of fine steel en· 
graving, and Freeline etching screen that 
gives the snap of a hand-etched print. 

HERE's the book that has everything 
in photography - at great money-sav
ing prices. Complete line of modern 
candid. still and home movie cameras 
. . .  supplies and equipment. Every item 
nationally advertised. doubly guaran
teed. Wherever you live you can now 
take pictures with the best of · them. 
Develop. print and enlarge your own 
shots. Order everything you need at 
home. save money with the Buy-Word 
book in photography. Send coupon for 
your FREE copy at once. 

l iters and mounts 
F O R  S T I L L  C A M E R A S  

Filters are made of fine optical glass. As 
carefully ground as the tens in your camera. 
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fj PH9504-Light Yellow (K·I)  EACH PH9505-Medium Yellow (K-2l18 
PH951 2-Light Green (X·I)  
PH9506-Medium Green (X-2l 
PH9507-Red (Al ., PH951 5-Light Yellow (K·I)  
PH951 6-Medium Yellow (K.2_l AC 
PH951 7-Light Green (X-I) 
PH951 8-Medium Green (X-2l 
PH951 9-Red (Al 

PH9520-Graduated Yellow-•YOUR COST . . . . . . . . . .  $1 .25 
PH9508-Light Yellow (K·I) 
PH9509-Medium Yellow -'._r: ... 
PH951 4-Light Green (X-I)  
PH951 0-Medium Green (X·2l _. ___ 1 1 PH951 1 -Red (Al 

Filter Mounts Only. Type A will take 2S mm 
filters; type B 32 mm filters; type C 39 mm filters. 
Stock No. type Diam. Stock No. Type Diam. 
PH9575 A 23 mm PH9581 B 29.1 mm 
PH9576 A 24 mm PH9582 B 30 mm 
PH9577 A 25 mm PH9581 B 32 mm 
PH9578 A 25.5 mm PH9584 B 33 mm 
PH9579 B 27 mm PH9585 C 37 mm 
PH9580 B 28.5 mm PH9586 C 42 mm 

A Listed Above, EACH . . . . . . . . . . . . .  69-
B and C Listed Above, EACH . . . . . . .  . 

I NAME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'CeAsE . .  pit ijo.jf 

• • ADDRESS. .. . . . . . . . . . . . . . . . . . . . . . . . . .  . 

• CITY . . . . . . . . . . . . . . . .  STATE . .  . • LAFAYETTE CAMERA CORPORATION • Dept. 23G9- 1 00 Sixth Ave., New York. N. Y. 
• • PASTE C O U P O N  ON P E N N Y  POSTCA R D  
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you ' l l  be proud of 
Pictures that are vivid and vital, with beautiful gradation of tone-every detail sharp and crystal·c1ear ! 

That's photographic quality, and you get it with Zeiss Lenses in a camera of Zeiss Ikon precision-for example, 
a Contax or a Super Ikonta. These modern "miniatures" are the result of 
7 7  years' experience in the making of fine cameras and len ses. 

See Zeiss I kon Cameras at your dealp-r's. 

Write for l iterature. 

Carl Zeiss. Ino . •  485 Fifth Ave • • New York 
Dept. C · 1 5 . 7  

728 So .  H i l l  st., L o s  A n geles 

ZE I S S  I KO N  

Splendid opportunities. Prcpllrc in 
spare tune. Easy vlan. N o  Jlrevjou.� 
experience needed, COl))lllon Echool 
"dllcation sufficient. Send for free 
booklet. "Opportunitiee in Photogrn
Jlhy " , pnrticniara and reQuirements. American School of Photography Dept. 228-A 3601 Michigan Ave. Chicago� III. 

No.w ! B U Y  FAM O U S  C A M E R A S 
O N  C R E D I T 

• Own Q famous camera for Q small down 
payment, 12 months to pay. Trade-in your 
old camera ! Write for information on the 
camera that interests you, and details of our 
TimePayment Plan. 

Financed ,hrough Commercial Credit Co. 
KLEIN & GOODMAN • 18 S. 10th St., Philo., Pa. 

When you write to advertisers 
The Editor will appreciate it if you 
will mention that you ::;aw it in 

S C I E N T I F I C  A M E R I C A N 

35 mm. 36 exp. F I L M 
Temperature controlled-air-condition
ed rooms - filtered water • • •  ultra-care. 

ENLARGEMENTS 
3\4 x 41> 01 EVERY printable neqative 
in roll included in $2 price. Exposed 
by Electric·Eye • • •  Beautiful work. 

R ELOAD 
W e  reload your 
cartridge with any 
standard film you 
specify; included 

in $2 price. 

W A  LT Z T H E  C A M E R A  M A N  
DE PT. A CANTON . O H I O  

S C I E N T I F I C  A M E R I C A N  JULY · 1939 

JACOB DESCHIN, conductor oj our "Camera Angles" department, will 
answer in these columns questions of general interest to amateur photog
raphers. If an answer is desired by mail, enclose a stamped, addressed 
envelope. Queries should be specific, but Mr. Deschin cannot undertake 
to draw comparisons between manufactured products nor to advise on 
the purchase of equipment or materials .-The Editor. 

Q. I am in the market for a 35mm 
camera and would like your unbiased 
opinion on the following : I have nar
rowed the field down to include three 
eameras, two with Compur shutters to 
1/500 of a second and the third with 
focal plane shutter speeds to 1/1250. 
The first two are equipped, respectively, 
with an //2 and an //2.9 lens, and the 
last with //2.8 lens. All have coupled 
range finders. I would like to take pic
tures under adverse conditions, includ
ing indoor and night shots. I would ap
preciate your comparison of the three 
cameras, including the following : Shots 
possible with //2.9 lens and its limita
tions, quality of lenses, advantages or 
disadvantages of the two kinds of shut
ters, whether 1 / 1 250 of a second can 
be used with an //2.8 opening. I would 
also appreciate the llalnes of better 
quality cameras in the same price class 
and also the names of enlargers.-
S. J. S. 

A. It would need a Solomon greater than 
he of the Bible to tell a man what camera 
he should buy, so many are the variables and 
so much depending on the individual's reo 
quirements and his personal taste. It seems 
to us that probably the best adviser on this 
score is the local photographic dealer. Usu
ally he has no axe to grind ; he sells all kinds 
of cameras and he would just as soon sell 
you the one as the other. Let him give you 
the benefit of his experience, based on his 
contact with the many persons to whom he 
has sold cameras in the past. The three 
cameras you mention all have their good 
points and all will make good pictures once 
you learn how to use them. 

Pict ures under adverse lighting conditions 
may be taken with any lens provided you 
allow enough exposure. Even moderate snap· 
shots can be made in poor light if this light 
is  sufficiently close to the subject and your 
film is of the "super" type. Under certain 
"adverse" lighting conditions, even a lens 
of f / 1 .5 speed will be inadequate. 

On the question of lens choice, see our 
reply to J .G .B., June issue ; the f/2 you 
refer to may possibly have a little "edge" 
on the others. If very high shutter speeds 
are what you want, you will find the focal 
plane shu tter preferable on this account. 

"'I any prefer the Compur because it has a 
t radition of reliability. Nevertheless, some 
of the highest priced and most efficient in
struments on the market today have focal 
plane shutters and are none the worse for 
being so equipped. 

·
The use of very high 

shutter speeds is entirely a matter of the 
amount of light available for photography 
and the sensitivity of the film emulsion in 
your camera. Therefore, a 1/ 1250 exposure 
at //2.8 or even smaller stop is entirely pOR· 
sible ; generally, the necessary light volume 
will be  available only when shooting out· 
doors on a bright day. 

As to your last request, you may find the 
answer by making a tour of the photographic 
shops or by writing to the manufacturers 
and dealers whose advertisements appear in 
these columns. 

Q. I .-I have read statements of cer
tain professionals who mentioned that 
they had bought a Contax and had it 
thoroughly checked by Carl Zeiss be
fore they went to work with it. Does this 
mean that some lenses of the Sonnar 
f /2, 5cm specifications, for instance, are 
capable of better results because of the 
greater accuracy in manufaeture ? If so, 
will Carl Zeiss check any purchaser's 
camera, so that he may feel confident 
that, from the equipment standpoint, 
Toni Frissell has no better chance of 
getting a sharper negative than him
self ? 2.-ls there any possible way of 
obtaining a sharper projected image for 
enlarging than using my Sonnar //2, 
5cm lens in the Magniphot enlarger ? 
Is there meant to be any adjustment on 
the light source in this enlarger, or is  
it fixed ? Have you ever seen a direct en
largement made from any 35mm nega
tive to the tremendous size of Toni 
Frissell's exhibit prints ? Even consider
ing iutermediate negatives, how is it 
possible to preserve such hair-line de
tail ? And where did the graiu go ? 4.
Who makes the enlargements for the 
Zeiss and Leica exhibits ?-H. W. E. 

A. I.-Carl Zeiss or any other company 
will gladly check the accuracy of a camera 
lens for the mere asking. The reason a pur· 
chaser desires a check·up is due to the natu· 
ral feeling that a camera handled on a store 
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counter, perhaps dozens of times before the 
actual purchaser came along, may have been 
slightly mishandled by inexperienced hands. 
A professional photographer must be sure 
of results from the start, particularly if he 
is about to undertake an important assign. 
ment. Even if he wishes merely to try it 
out for a while before actually getting to 
work with it, he wants to be certain that 
he is starting off on the right foot and that 
if there is something wrong with the results, 
it is probably due to his unfamiliarity with 
the workings of his calnera. Provided you 
operate the camera properly, your negatives 
will be just as sharp as those made by Toni 
Frissell or any other experienced profes· 
sional worker. The lens that you get with 
your camera is not a whit better or worse 
than a similar one furnished to Toni Frissell . 

2.-The sharpness of the projected image 
is governed by the precision with which you 
focus the image on the easel and your Sonnar 
will give you this sharp image if you focus 
carefully and accurately. The light source 
is adjustable as to distance from the nega· 
tive holder. 

3.-We have seen prints of this size and 
even much greater made from a single 
35mm negative. The preservation of detail 
and the lack of visible grain are due entirely 
to good processing throughout, from the de· 
velopment of the negative to the final print. 
ing. We have it on the word of the Zeiss 
people that the Frissell enlargements were 
made directly from the 35mm negative and 
that intermediate negatives were not used. 
In fact, they add, direct enlargement i s  one 
of the chief contributing factors to that pres· 
ervation of detail and tone gradation which 
you admired. 

4.-The enlargements for both the Leitz 
and the Zeiss exhibitions are made by the 
individual photographers themselves. The 
possible exception is in the case of duplicate 
prints for traveling exhibitions or when the 
company has acquired a negative as the reo 
sult of a competition or otherwise. The large 
murals are naturally made by an outside 
finisher because the average photographic 
worker does not have the facilities for turn· 
ing out prints of this size. 

Q. I have a Rolleicord /1 3.5 and 
would appreciate advice as to what lens 
opening and distance to set for fixed 
focus exposures.-W. L. P. · 

A. If you will set the distance at 10 meters 
and close down the lens diaphragm to /111,  
everything will be in focus from five meters 
-that is  a little over 16 feet-to infinity. 
The stop /1 16 will give you a still deeper 
field of focus, namely, a little under 12 feet 
as the closest distance when the meter scale 
is set at about seven meters. 

Q. I recently constructed a slDall 
print dryer silDilar to cOlDlDercial dry
ers, topped with a curved chrolDiUlD 
plate and covered with a relDovable 
piece of canvas. Heat is supplied by 
two I OO-watt electric lights in the inter
ior. The dryer works well when ferro
typing glossy prints, but causes lDatte 
prints to wrinkle all around the edges. 
Is  there any way that thls wrinkling can 
be relDedied ? The first batch of prints, 
by the way, usually does not wrinkle, 
but the following batches do.-W. H. B. 

A. Application of too much heat is prob. 
ably the reason for the wrinkling of the 

S C I E N T I F I C  A M E R I C A N  

edges of the matte prints. Since the first batch 
of prints does not wrinkle, it is suggested that 
you attempt to determine the approximate 
temperature at which the first batch was 
dried and try to maintain this heat, as nearly 
as possible, for the succeeding batches. 

Q. Is there any difference in per
forlDance, other factors being equal, 
between filters of the stained optical
glass type and the gclatin-celDented-in
glass type ? CelDented gelatin light fil
ters are frequently described as being 
available in A glass or in B glass. Just 
what is the difference between A glass 
and B glass ? What, in a practical sense, 
is the ilDportance of this difference in 
general photography ?-J. A. R. 

A. So far as performance is concerned, 
there is practically no difference between 
the stained optical·glass type and gelatin
between·glass types of filters. The principal 
difference lies in the fact that inasmuch as 
in the one case we have a solid, colored 
disk of glass, and in the other we have a 
piece of soft gelatin between two protecting 
cover glasses, the latter i s  obviously sus· 
ceptible to certain hazards from which the 
other is  free. Among these hazards one must 
include the facts that the latter may not be 
exposed to the snn for too long a period, 
must not suffer too great pressure, and must 
generally be given greater care than the 
solid glass type. The A glass consists of so· 
called "optical flats," of  the highest quality 
but too costly for general photographic use. 
The B glass filters are the most generally 
used and are satisfactory for regular photo· 
graphic purposes. 

Q. Will you please give lDe what in
forlDation you have on the subject of 
enlarger adapters for conventional calD
eras ? I alD informed that such an adapt
er, when properly adjusted upon the 
ordinary calDera, with back relDoved, 
yields quite satisfactory enlargelDents. 
The calDera lens, of course, serves to 
expand the ilDage and, for this reason, 
the cost of the device is relatively low 
in cOlDparison to the prevailing prices 
of regular enlargers.-G. W., Jr. 

A. There are available such enlarging at· 
tachments, permitting the owner of a camera 
eqnipped with a removable back, to con· 
vert his camera into an enlarging outfit by 
attaching the enlarger housing unit and nega· 
tive holder. The proj ection of the image is 
usually horizontal instead of the popular 
vertical arrangement employed with regular 
enlargers. The cost of such a unit is con· 
siderably lower than that of a regular en· 
larging outfit, but it is significant that these 
units are not especially popular, workers 
generally preferring the complete outfit ra· 
ther than an adapter. 

Q. I would like to learn how to de
velop lDy own pictures. Could you give 
lDe a list of what I would need and di
rections ?-J. N. 

A. A number of developing kits are avail
able containing the necessary equipment and 
supplies for developing negatives and making 
prints from them. These kits also include a 
short explanation of the photographic pro· 
cess and directions for developing and print· 
ing. In addition, it is suggested that you 
obtain a copy of an inexpensive elementary 
handbook, which your dealer can supply for 
25 or 50 cents. 
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N I K O R  
Anti- Fog Stainless Steel 

TA N K S 

N EW ADJ U STAB L E  M O D E L  
for Cut Film and Film Packs 

from 2 1/4 x 3 1/4 " to 4 x 5" 
Here is the adj ustable developing tank for which 
thousands of serious camera workers have been 
waiting. This new N I K O R  takes up to 12  cut 
film or film pack negatives from 2� x 3�" 
to 4 x 5" or postcard size. Quickly adj usted for 
any specific size film. Film is inserted easily in 
complete darkness without danger of buckling 
or  scratching. Requires from 24 to 36 oz. of 
solution, depending on size of negative. llI ade 
entirely of welded stainless steel. Easy to keep 
spotlessly c lean. Price, 
complete, only . . .  . .  . . . . . . . . .  $1 1 .50 

Model 3 5  Nikor Stainless Steel Tank 

Other M odels for All  Roll  Film 

from 3 5  mm. to Postcard Size 

Model  35 N i kor, develops a roll of 3 5  mm. ftIm in 
only 8 oz. solution. .  .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $4.75 

Model  33 N i ko r, develops (wo 35 mm. rolls at same 
time in 1 6  oz. solution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $8.25 

N o. I N ikor, for Y. P. ( 1 2 7 )  film . .  . .  . . . . . . . .  $5.75 

No. 2 N ikor, for 2 '4 x3 '4 "  or 6x6 cm ( 12 0 )  . . . . . . $5.75 

No. 4 N i kor, for 2 'h x4 % "  ( 1 1 6 )  ftIlll . .  $5.75 

N o . 5 N i kor, for 1 18, 125,  50,  E 6  o r  F6 . . . . . . . . . . . . . . . .  $7.50 

Extra deep N ikor Tank (no reels include d ) , for 
multiple developing of four No.  33 or No. 3 ;  
reels, three No. 1 reels ; (wo No . 2 or No. 4 reels ; 
one No. ;) reel ; with rod on which to string 
reels . . . . . . . . . . . . . .  $6.00 

New Film Washer, designed to drain absolutely all 
chemicals out through tube running from bottom 
of tank. . .  . . . . . . . . . .  $6.00 

Extra Reels,  any size . .  . . . . . . . . . . .  $2.85 each 

N i kor P r i nt Paddle and Stirri n g  Rod . .  30c 

Ask your dealer t o  show you genuine Nikor Products 
-the original and only daylight developing tank 
made entirely of corrosion p roof stainless steel. 

B U R LE I G H ' BROO K S  
I N C O R P O R AT E D  

1:17 WEST 4'1..J STREET N E W  YO RK 



OUR BOOK CORNER 
THE Book Department of Sci-

entific American is condncted, 
with the co-operation of the Edi L!l!\ books on any subject. You are inIi � vited to use this service freely. 

, -
Tell our Book Department what 

tors, to make available for you a com
prehensive book service. Each month 
the Editors select and review in these 
colulnns new books in a wide range of 
scientific and technical fields. In addi
tion, they are ready at all times to ad
vise you regarding the best available 

:MEN, MIRRORS AND STARS 

By C. Edward Pendray 

A NEW edition of a book which many 
amateur telescope makers purchased 

four years ago when it first appeared, be
cause of its large content of elementary 
background about telescopes and of lore of 
professional telescope makers of the past. 
Chief addition now is a chapter on the 200-
inch telescope. (341 pages, 5% by 8 inches, 
78 illustrations. ) -$3.10 postpaid.-A. C. I. 

WHAT SNAKE IS THAT ? 

By Roger Conant and William Bridges 

A COMPILATION of careful descrip
tions of the snakes of the United States, 

illustrated with numerous beautifully made 
line drawings to show types of scales, head

" 

structure, and body markings of the snakes 
discussed. This would be, in our opinion, a 
perfect reference book to carry away on va
cations. Complete index, . a treatment for 
snake bites, and a brief snake dictionary are 
included. ( 163 pages, 5% by 8 inches. ) 
$2.10 postpaid.-F. D. M. 

YOU'RE THE DOCTOR 

By Victor Heiser, ivl.D. 

D" R. Heiser, author of "An American 
Doctor's Odyssey," now gives us a 

chatty, reminiscent, anecdotal book on foods 
and how they affect us ; likewise on ways of 
living, together with the whys. Absorbing 
reading and full of common-sense health 
information. (300 pages, 5% by 8 inches. ) 
-$2.60 postpaid.-A. G. I. 

LIFELIKE PORTRAITURE WITH 
YOUR CAMERA 

By W. H. Doering. Translated and adapted 
by L. A. Leigh, F.R.P.S. 

A COMPREHENSIYE work on what is 
probably the most important subject 

type in all photography, this book takes the 
reader on a practical tour of all the impor
tant aspects of portraiture. It tell s him what 
differentiates the snapshot portrait from the 
more exalted types. It classifies cameras and 
explains their special usefulness in this field. 
A valuable section is that devoted to lenses. 
There is  also helpful guidance on the sub
j ects of selecting the proper negative ma
terial, development, retouching, paper, com-

kind of books you want and you will be 
furnished with a list of available titles, 
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 look
ing for. 

position and trimming, and the mounting of 
the finished picture. A helpful index, many 
fine illustrations, and lighting diagrams plus  
good readable type make this book well 
worth any amateur's money. ( l08 pages, S8 
photographs and many diagrams, 6 by 81,6 
inches . )  -$2.10 postpaid.-J. D. 

POISONOUS PLANTS OF THE 
UNITED STATES 

By Walter Conrad Muenscher 

PLANTS causing poisoning when eaten 
or by contact or by mechanical injury to 

man and animals are treated by name, de
scription, distribution, and habitat ; also ac
cording to their poisonous principle, condi
t ions of poisoning, symptoms, and sometimes 
by remedy, in this reference book. It includes 
numerous full-page drawings of the plants 
and their parts. ( 266 pages, 5% by 8Y, 
inches, 75 illustrations. ) -$3.60 postpaid.
A.  G. I. 

ARC WELDING IN DESIGN, 
MANUFACTURE AND CONSTRUCTION 

Edited by The James F. Lincoln Arc 
Welding Foundation 

REPRESENTING a compilation of pa
pers submitted in the recent competi

tion sponsored by The James F. Lincoln Arc 
Welding Foundation, this volume is amaz
ing in several ways. Its wealth of material 
may be noted by its total of 1408 pages. The 
papers reprinted or  condensed therein dis
cuss the practical aspects of welding, the 
great savings effected by its use, and in
geniou s  solutions to construction problems 
that have been actually encountered by the 
entrants in the competition. Hundreds of 
drawings, photographs, tables of costs and 
specifications, and mathematic calculations 
are included. This could become a bible for 
all those interested in welding. ( 1408 pages, 
6 by 9 inches, limp leatherette. ) -$1.50 in 
United States, $2.00 elsewhere.-F. D. M. 

YOU AND YOUR MONEY 

By C. Donald Dallas 

COMMUNISTS will not wish to read this 
volume by the President of the Revere 

Copper and Brass Company. The author dis
cusses logically and, we think, more objec
t ively than would his opponents, the question 
of capitalism and industry obtaining in this 
country today. Naturally, communism comes 

in for some straightforward criticism. Long 
folding graphs are included to show 100 
years of economic progress and 150 years of 
real-estate activity. From these the author 
draws important conclusions regarding our 
democracy. (85 pages, S% by 8Y:! inches. ) 
$1.60 postpaid.-F. D. M. 

MAHAN 

By Captain W. D. Puleston, U. S. N. 

THE writings of ,no American military 
man have influenced the world's military 

tactics so greatly as have those of Captain 
Alfred Thayer Mahan, United States Navy. 
The naval academies of the world still study 
his books on naval strategy, and it was these 
that strongly influenced the naval building 
activities of world powers before the World 
War. His writings were indeed carefully 
scanned by all naval students whether tbey 
appeared in book or magazine article form. 
( Several of his articles appeared in Scienti
fic American. ) 

The present biography-by a former Direc
t or of Naval Intelligence, and, incidentally, 
a contributing editor to Scientific American 
-is a sympathetic and compelling story of 
the life and work of this man who is too 
little known to the layman. It might be 
aptly characterized by a chapter heading 
near the conclusion, entitled "Mahan's In
fluence on History."- (380 pages, 614 by 
9% inches, 16 illustrations, bibliography, 
index . ) -$4.1O.-F. D. M. 

PRESS PHOTOGRAPHY WITH THE 
MINIATURE CAMERA 

By Duane Featherstonhaztgh 

A WORKING press photographer with 
many years of experience in the field 

and no prejudices to handicap him, tells 
the amateur how he may turn his spare 
time into spare dollars by making pictures 
for the press. The book is completely practi
cal and takes in as much of the field as will 
be useful to a beginner. The book is well 
illustrated but lacks an index. ( 159 pages, 
5% by 8 inches, 25 photographs.) -$2.l0 
postpaid.-J. D. 

IT'S NICE TO KNOW PEOPLE 
LIKE YOU 

By Harry Walker Hepner 

ANOTHER of the recent spate of success.fl. ful books on getting along with other 
people, and most interesting reading it is. 
Objectively described, however, most of the 
recommended methods amount to being two
faced, using subtle flattery, saying insincere 
things, and being all things to all people as 
the occasion seems to call for ; but there is 

ff We can supply our readers with any '\ of the books reviewed in this de
partment. Prices quoted include do
mestic postage. Foreign prices are 
necessarily higher due to increased 
shipping charges. 

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

FOR OTHER BOOKS YOU WANT � SEE PAGES 38 AND 52 
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overwhelming evidence that it works-what 
fools these mortals be. The book also con
tains honest advice on becoming socialized. 
( 172 pages, 5 by 71;2 inches. ) -$1.60 post
paid.-A. C. I. 

MOLDING AND CASTING 

By Carl Dame Clarke 

CRAFTSMEN, criminologists, dentists, 
artists, pattern makers, and others 

whose vocations or avocations make desirable 
a broad knowledge of the materials and 
methods of molding and casting, will find in 
this book a mass of material, much of which 
heretofore has been carefully guarded as 
"trade secrets." The content covers such 
phases as making molds in plaster, sulfur, 
wax, and so on, how to use them for various 
purposes, and how to cast with them. (308 
pages, 61,4 by 914, 69 photographs and draw
ings. ) -$4.60 postpaid.-A. P. P. 

WEATHER 

By Cayle Pickwell 

AN elementary, popular treatise on weather 
.f\.. lore, especially in the West. Not a text
book. ( 170 pages, 9 by 1 11;2 inches, 59 large 
and beautiful illustrations of clouds and 
other phenomena. )  -$3.10 postpaid .-A. C. l. 

PROTECTIVE COATINGS FOR 
METALS 

By R. M. Burns and A. E. Schuh 

DESIGNED for those who have problems 
of protection, this volume is  not a 

manual for the production of protective coat
ings. It is  an exhaustive work covering the 
evaluation, application, and methods of test
ing of metallic coatings, paints, and miscel
laneous coatings. The mechanism of  cor
rosion and surface preparation are also dis
cussed in relation to protective coatings. An 
American Chemical Society :\Ionograph, 
well illustrated and indexed. ( 407 pages, 6 
by 9 inches. )  -$6.60 postpaid.-L. B. P. 

FROM HEAD TO FOOT 

By Armitage Whitman, M.D. 

AN orthopedic surgeon of long experience, 
.f\.. consultant at the New York Hospital 
for the Ruptured and Crippled, sets down 
in clear, readable, understandable form just 
the background of information, chapter by 
chapter, about cases involving the foot, bow
legs and knock-knees, curvature of the spine, 
congenital deformities, infantile and spastic 
paralysis, fractures, osteomyelitis, joint in
juries, tuberculosis of the bones and joints, 
low back pains, physiotherapy, operations, 
which he might explain orally to a layman 
client or client's parent of obvious intelli
gence in the course of an hour's serious 
consultation. ( 262 pages, 5% by 8 inches. ) 
-$2.60 postpaid.-A. c. 1. 

FORGING PRACTICE 

By Carl C. Johnson 

A PRACTICAL treatise on hand forging 
of wrought iron, machine steel, and tool 

steel ; drop forging ; and heat treatment of 
"teel, including annealing, hardening, and 
tempering. ( 136 pages, 5% by 8% inches, 
121 illustrations. ) -$1.60, postpaid.-A. C. I. 
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The Editors Recommend 
Best 
Sellers 
in Science 
1 SOILLESS GROWTH OF 

• PLANTS-By Carleton Ellis 
and Jlilton W. Swaney. Complete 
i nformation, popularly presented, 
regarding the problems and dif· 
ficulties of tank farming. Form
ulas for chemicals and instruc
tions for preparing tanks and 
other containers are given. Rec
ommended to both experimenters 
and commercial growers. $2.85 
2 PROCEDURES IN EXPERI. 

• ,\IENTAL PHYSICS - By 
John Strong, Ph.D. With four 
other scientists, Dr. Strong has as
sembled a wealth of useful data 
of a wholly practical kind for the 
constructor, experimenter, and 
skilled craftsman. Many lucid il-
lustrations. $5.10 postpaid 3 SCIENCE EXPERIENCES 

• WITH HOME EQUIP�IENT 
-By C. J. Lynde. A book of 200 
simpl e home tricks based on 
physical Jaws, each experiment 
being il1ustrated and its princi
ple explained. $1.45 
4 KNOWING YOUR TREES

• By G. H. Collingwood. Fifty 
common trees of the -United 
S tates, each tree discussed in a 
two-page spread, with pictures 
of a typical tree, of  foliage or 
fruit, and of the trunk, and a 
drawing of the United States 
showing natura] l-ange of the 
tree. $1.10 

5. ���:
N
�:

EE
�;,sc�!�r�!t 

1I10VEMENTS-By Thomas Wal· 
ter Barber. \Vorking dl-awings 
of practicall y  every conceivable 
movement, device, appliance, and 
contrivance employed in the de
s ign and construction of ma
chin ery for every purpose. N ear
ly  3000 illustrations. $4.35 
6 MODERN PISE BUILDING

• Bv Karl J. Ellington. :i\J ethod 
of b{1ilding houses of rammed 
eal-th, an old system successfully 
adapted to modern conditions. 

$1.65 
7 OH DOCTOR ! MY FEET !

• Bv Dudley J. ;Uorton, M.D. 
IIelp � for foot sufferers. Scien
tific treatment which makes pos
sible discardi ng of arch supports 
and special shoes and stopping of 
exerci ses.  $1.60 8 CHEMISTRY AND ITS WON. 

• DERS-By Oscar L. Brauer. 
Readable di scussion for general 
readers and experimenters .  Fol-
1 o\\' s, in plan, outline of  intro
ductory course in chemistry . 

$2.10 
9 METAL COLORING AND 

• FINISHING - By Hugo 
Krouse. Theoretical and practical 
applications, and patent angles 
of processes for coloring metal s 
chemicall y ,  mechanically, and 
electrica l l y. Comprehensive. for 
all metals. $5.10 
10. �iJN1t01��S

S�Fp��A
E� 

-By H. H. Jones. A simply writ
ten man ual of design, construc
tion, and maintenance. $3.10 

The above prj(�es are post
paid in the United States. 
Add, on foreign orders, 25c 
for postage on each book. 

1 1. :tg:��!;'K E����: 
"Bible of the mechanical indus
try," enlar'ged to 1 8 1 5  pages of 
latest standards, data, and in
formation required daily in the 
shop and drafting room. $6.10 
12 PSYCHOLOGY OF SEX

• By Havelock Ellis. A nota
l,le volume by a noted authority. 
"The best of all available books 
on the subj ect," said H'ygcia, 
published by the American Med
ical Association. $3.10 
13 THE SCIENTIST IN AC· 

• TION-By William H. 
George, Ph.D. Chosen by both 
the American and British Sci
entific Book Clubs, this volume 
is  a precise study of the "scien
tific method," with its strict, rig
orous discipline in straight, un
emotional thinking. $3.10 
14 ATOMIC ARTILLERY-

• By John KeliockRobertson. 
Electrons, protons, positrons, 
photons, neutrons, and cosmic 
}"ays in plain l anguage. Also 
transmutation of the elements 
and manufacture o f  artificial 
radioactivity. $2.35 
15. i�!iiL�:L�:�S�:;i�:� 
by Pay-Lieut. Comdr. E. C. Tal
bot-Booth, R.N .R. Essential facts 
l-egarding the principal ships in 
the navies of the important pow
ers, with details of construction, 
silhouette drawings, and a large 
number of photographs. $1.60 
16 THE MYSTERIOUS UNI· 

• VERSF-By Sir James 
Jeans. Covers a remarkably 
broad territory, touching on ev
erything new i n  modern physics, 
astrophysics, and cosmology. 
)Clany men of  science now are 
leaning toward a non-material
i stic interpretation of  the uni
verse and Jeans is one of these. 
-(Formerly $2.40. ) Now $1.10 

(Revised List) 
23 SUNDIALS-By R. Newton 

• and Margaret L. �I ayall. 
The best book on sundials. A 
practical work by a landscape 
architect and a professional as
tronomer. Illustrated. $2.10 24 A MARRIAGE MANUAL-

• By Hannah M. Stone, M.D., 
and Abraham Stone, M.D. A 
practical guide to sex and mar
riage, covering fitness for ':Uar
l-iage, mechanism of reproduc
tion, prevention of conception, 
and similar vital subjects. An
swers questions most often asked 
these authors by their consult
ants. $2.60 25 THE ART AND SCIENCE 

• OF MARRIAGE-By E .. 
ther B. Tiet:6, M.D., Ph.D., and 
Charles K. Weichert, Ph.D. A 
well-balanced, authoritative study 
of  the body and its functions, in
cluding the reproductive system, 
and a practical discussion of 
courtshi p  and marriage. Recom
mended especially for engaged 
couples. $2.60 26 SCIENTIFIC lIIETHOD

• By F. W. Westaway. An 
omnibus of the scientifIc nlethod 
for those who wish to learn to 
think straight. Clearly written for 
the serious person who, after read
ing it, will feel that his thinking 
processes have been melted down 
and recast. $3.85 27. ��� S�:�l����tf

E
�F 

FORIIIULAS-By A .  A .  Hopkins. 
A standard reference volume of 
more than 1 5 ,000 formulas. In
dispensable in the laboratory, 
workshop, home. $5.50 28 THE CHEMICAL FORMU. 

• LARY-By H. Bennett. 
Four volumes ( Numbers 1 ,  I I ,  
I I I ,  a n d  I V )  containing a vast 
number of modern formulas for 
al most every conceivable product. 
-Volumes, separately, each 

$6.10 

17 PLASTICS, PROBLEMS AND PROCESSES-By Dale 
.. E. itlansperger and Carson W. Pepper. For hobbyists 

and experimenters, this volume gives a large number of de
tailed plans and instructions for making all kinds of useful 
and ornamental articles fronl tubes, rods, sheets, and blocks 
of plastics. $2.70 18 CONSTRUCTIVE METALWORK-By James H. Evans_ 

• H ow to make practical things-coal tongs, candle
sticks, soldering irons, tea kettles, etc.-in metal. Clear in
st:ructions for amateur workers. $3.10 
19. ��:'�r��t����S���k:fthJi�:�_t�:ti�:;sJ�nA�o!m� 
make things at home with tools, including chairs, tables, 
chi ldren's playhouses, cabinets, numerous games, weather 
vanes, bi rdhouses, breakfast sets, and so on. Il l ustrated. 

$2.60 
20 THE HANDY lIIAN'S HANDBOOK-By C. T. Schaefer. 

• Foul"th edition of a very popular book-a practical 
manual on the use of  tools and how to do all sorts of odd 
j obs around the home. $1.10 

21 THE ROMANCE OF AS· 
• TRONOMY-By Florence 

A. Grondal. The author writes 
for the average reader who would 
like to know more about the 
stars and the planets. Her book 
brings to 1 i  fe the facts of astron· 
omy through picture and story_ 
JIl ustrated with striking photo
graphs and diagrams.-( Fofmer
ly $5 . 00. ) $1.85 
22 SNAKES OF THE WORLD 

• -By Raymond L. Ditmars. 
Probably the most readable, at
tractive and extensive discussion 
of the subject yet offered to the 
general reader. It discusses the 
more than 2000 di fferent kinds of 
snakes. S uperb i l lnstrations.
( Formerl y $6 .00 . )  $2. 1 0  

29 THE COSMETIC FOR�IU. 
• LARY-By H. Benrrett. 

Creams, lotions, skin and hair 
tonics, permanent wave solutions, 
lipsticks, everything for the 
beauty parlor. $3.85 
30 PRACTICAL EVERYDAY 

• CHEMISTRY-By H. Ben
"ett. Smaller than The Chemical 
Formulary but covers the same 
ground with several thousand 
formulas. $2.10 

�'rit� us for inforntstion on 
books on any subject which 
interests you. 'Ve can supply 
any hook in print. 
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� T E L E S C O P T I C S  � 
A Monthly Depa rtment for the Amateur Telescope Maker 

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

FEW refracting telescopes are made by 
amateurs-perhaps because of the time 

and accessories needed, but largely, it is 
suspected, because in earlier years when 
amateurs regarded optical work with awe 
and mystery a tradition that objective lens
making was very advanced work became es
tablished and has not yet been scotched_ 
Yet, whenever someone who has made one 

Figure 1 :  Garrison and refractor 

writes to this magazine, he never mentions 
any especial history of trials, tribulations, 
and headaches_ The job, with its four sur
faces to work, is  a bit tedious, and prob
ably should not form the beginner's maiden 
optical work, but for all its tedium it is 
not more difficult than reflector making_ 
The working tolerance, in fact, is not so 
close_ It is suspected also that in earlier 
years many who dared not tackle a refrac
tor convinced themselves, because of this 
fear, that the reflector was superior. But 
most persons who are honest with them
selves and who know both instruments do 

not say this. Each type has its superiorities, 
one superiority for the refractor being much 
steadier images. 

In Figure 1 is an 8" refractor made by 
H. P. Garrison, R.F.D. 1 ,  Oceanside, Calif., 
working from the very detailed instructions 
by Haviland in "ATMA", the companion 
volume to "Amateur Telescope Making". 

"The objective lens," Garrison writes, 
"was made from a pair of Chance Brothers 
hard crown and dense flint, ground to a fo
cal length of 134", or // 16.75. I spent much 
time regrinding and polishing five times, 
but I did not mind that because I was learn
ing all the time. Now I have a lens that will 
stand 75 diameters' magnification to the 
aperture inch when the seeing is ·good, and 
I feel I am very well repaid for the extra 
work. 

"The mounting is made from Chevrolet 
truck parts, steel pipe, and boiler plate, and 
the axes are mounted on ball bearings. The 
tube is of 20-gage galvanized iron 8\6" in 
diameter. 

"The mounting works very smoothly but, 
in the wind, as shown in the illustration, 
taken before a 14' by 14' roofless observa
tory with 6' walls was erected, it was very 
shaky. 

"The cell, Figure 2, is  made of aluminum 
cast in one piece, and is  held in place by 
means of brass clips.  This permits removal 
of the lens without disturbing the adjust
ment." 

FRAMED attractively in the twigs of a 
neighboring tree, as shown in Figure 3, 

stands the huge, 137' dome for the 200" tele
scope, atop Mt. Palomar, California, with 
the great mounting inside practically ready 
to receive the big mirrDr next year. This 
artistic photograph was taken by Ted Wat
terson, official photographer at Mt. Palomar. 

Figure 4 is a 1/340-scale replica of the 
same great dome, cast in brass and alumi
num by Fred Ferson, 404 Reynoir St., Bi-

loxi, Miss., author of the chapter on mold
ing and casting in "A TMA". The patterns 
were made by Russell W. Porter and pre
sented to Ferson, a friend. Ferson then 
poured the castings, machined them, and 
finished them to a degree of neatness that 
makes of this replica a most attractive desk, 
or other, ornament-suitable also for adap
tation as a cigaret humidor, ash receiver, or 
other utility. Ferson hopes to install in some 
of these replicas a model of the 200" tele
scope itself, if there is enough demand. 

The base is  8%" in diameter, is  made of 
brass, weighs about six pounds and is let
tered "Two-hundred Inch Telescope Obser
vatory A.D. 1940." This brass base includes 
an integral standing collar part reaching up
ward as far as the bead seen above the en
trance doorway. The upper portion is cast 

SCREW �'---'---- TI BE 

8" REFRACTOR 
LEN S 

Figure 2 :  The clip-attached cell 

in aluminum, contrasting attractively in hue 
with the brass base, and consists of a hol
low spherical dome 5%" in diameter, to 
which an accurate replica of the shutters is  
attached fixedly. This upper portion may be 
rotated, as on the original, also lifted off to 
get at the interior, which is machine-fin
ished. 

Figure 3 :  Big dome at Mt. Palomar Figure 4 :  Ferson's big-dome replica 
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Sharp·eyed comparisons will reveal that 
the entrance door in Figure 2 differs from 
that in Figure 1,  the original. These, how· 
ever, are different doors and on different 
sides, the door in the replica being the huge 
one for the introduction of the big mirror 
and the other merely for the introduction of 
the astronomers. 
In Figure 5 are two lesser items cast by 

casting· enthusiast Ferson. The larger is a 

34·ounce brass plaque, 5" by %", made from 
a pattern by Porter who, when visiting at 
Ferson's home, poured plaster of Paris into 
a metal ring and with his jack.knife quickly 
whittled in bas relief in the soft plaster the 
cartoon of the "Mirror Maker" sweating 
and straining at his work of preliminary 
polishing. The smaller piece (32 ounces ) is 
a brass "Telescope Nut" peering into an 
eyepiece from an awkward seated position, 
and was cast by Ferson from a pine pat
tern whittled out by Porter. The two photo· 
graphs on page 337 of "ATMA" show Fer
son with Porter smiling at the camera. 

S
TELLAF ANE'S annual convention or 
informal get-together of amateur tele

scope makers and astronomers will be held 
atop Mt. Porter, near Springfield, south
eastern Vermont, on Saturday, July 22. All 
having interest in astronomy or telescopes 
may come freely and bring families, friends. 
They will find about 200 others similarly 
affiicted ( that is, telescopitis, families ) sit
t ing on grass or hard outcrops of Vermont 
Jurassic schists ready to swap chin·music 
about telescoptics from noon to six. Then 
comes supper en masse in a big circus tent 
( about a dollar ) . At dusk, reports and 
speeches by amateurs from hither and yon 
begin and wear on till all are unconscious ; 
following which those who revive may stay 
all night, using Stellafane's telescopes and 
those brought by visitors-bring yours. 
Good parking. Places to camp. Bubbling 
spring. Scenery. Air. Not a mosquito. 

I
N February 1938, in these pages Clyde 
Tombaugh of Lowell Observatory, de

seri bed his sun telescope : a 12" mirror, un
"ilvered, a right-angled prism with diagonal 
face turned directly toward the mirror, thus 
diverting some 93 percent of the light away 
through the other faces, and a pair of 
smoked glasses worn by the observer-the 
overall reduction in these three cutting the 
solar light to 1/7500 strength and thus per
mitting comfortable study of the solar sur
face. In April of the same year D. Everett 
Taylor told how to make a Herschel wedge 
of the general kind described by Bell, in 
"The Telescope," for use on Sun, Moon, and 
Venus, this being an attachment between 
telescope and eyepiece designed to divert 
or throw away 95 percent of tbe light by 
means of a thin, wedge·shaped elliptical 

S C I E N T I F I C  A M E R I C A N  

TINSLEY LABORATORIES 
Supplies for the Amateur Telescope Maker 

Plate and Pyrex Kits ; Ramsden, Huygenian, Orthoscopic, and Solid Oculars ; 
Rack and Pinion Eyepiece Holders ; Prism or Diagonal Spider Systems ;  Rough 
Cast Mirrors, Cells and Mountings ; Silvering and Aluminizing. 

Send 6 cents for large illustrated catalog 

Astronomical Telescopes and Equipment 
Portable and fixed instruments for private and professional observatories, both 
reflecting and refracting. Finished mirrors, lenses and mountings. 

Write for complete specifications and prices 

2035 ASHBY AVENUE BERKELEY, CALIFORNIA 

BEFLE{;TING TELES{;OPE S 
Pierce made. Theoretically and mechanically right, 

with portable mount, ready to use. 6", $125. 
RICHEST FIELD EYEPIECE 1.14" efl, .92" fi eld, $6.50. 
PORTABLE MOUNT. With rigid pipe pedestal. Mov
ing parts of bronze. For 6" or smaller telescopes. $10. 
ACCURATE FOCUSING is easy with our spiral sleeve. 
1 '4 "  O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusive telescope kits. Proper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI
AGONAL, complete instructions. 4"-$4.00, 6"-$6.00. 
Without Eyepiece and diagonal, 4"-$3.00, 6"-$5.00. 

Free test of your mirror. Write for catalogue of supplies. 
TWENTY YEARS OF EXPERIENCE TO HELP YOU 

John M. Pierce • I I  Harvard St. • Springfield, Vermont 

r-----EVERYTHING FOR THE---.., 

AMA'tEUR 'tELESCOPE MAKER 
Precision Workmanship. Good Quality, 
Low Prices. Money Back Guarantee 

KITS - OUR SPECIALTY 
4" . . . . . . . . . . . .  $2.95 6" . . . . . . . . . . . . 3.75 
8 "  . . . . . . . . . . . .  6.50 

1 0" . . . . . . . . . . . .  9.75 

PYREX . . . . . . . . . . . . . .  $4.00 
PYREX . . . . . . . . . . . . . . 5.50 
PYREX . . . . . . . . . . . . . . 8.00 
PYREX . . . . . . . . . . . . . .  1 3.75 

OTH E R  S I Z E S  P R O P O R T I O N A T E LY LOW 
Each kit h a s  2 gJass discs. correct thickness. tempered 
pitch, rouge, 8 assorted abrasives ( fewer may not gi>e 
perfect optical surface ) .  instructions, etc. 

F R E E  A L U M I N I Z E D  D I A G O N A L  with each kit 
6 "  kit with book "Amateur Telescope j\laking" . . . .  $6.25 

ALUMINIZING Chrominizing 

Aluminum used now contains chromium a110y which 
pl'oduces a harder.  superior reflecting surface. Prices 
remain the same as for aluminizing. 

6"-$2.50 8"-$3.50 1 0"-$5 .00 
bther Sizes Proportionately Priced 

MIRRORS TESTED FREE OF CHARGE 
KELLNER EYEPIECES 

u. S. Goyernment 1 "  F.L. Kellner achromatic remodel 
led and fitted into our standard 1 % "  brass cells. You 
should own one--no matter ho\\' many eyepieces you have. 

Surface Hardened 

ALUMI N IZED 
Coatings 

are uniformly superior i n  reflectivity a n d  im
prove the performanee of telescope mirrors, 
prisms, diagonals, camera mirrors, range 
finder mirrors and other optical front surfa("e 
milTors. 
These Surface Hardened Coatings are dur
able and cohesive. They do not blister or peel 
and can be removed easily without repolish
ing and refiguring mirror. 
Used in some of the largest observatories on 
mirrors which are famous throughout the 
world. Have your mirrors coated with the best. 
Prices : 4"-$1.75,  6"-$2.50, 8"-$3.50. 10"
$5.00 and 12%"-$8.00. t:p to 36" on request. 

L E R O Y  M. E. CLAU S I N G  

720 G reen wood Ave. Wilmette, I I I. 

59 

WORTH $8.00. SPECIAL PRICE. . . . . . .  $4.00 
M I R R O RS. ALL S I Z ES. M A D E TO O R D E R  
P R I S M S- E Y E P I E C E S -A C C E S S O R I  E S  

FREE caialo,Q Telescopes, Mi('roRcopes� Binoculars, 
KITS OUR SPECIALTY 

etc. Instr uctions f o r  'l'elescope ""laking, 1 Ot. 
PRECISION OPTICAL SUPPLY CO. 

1001 E. 1 6 3 rd Street New York City 

C. C. YO U N G  
S u p p l i es fo r Amateur  Telesco pe  M akers. 

70 lb. Equatorial Mounting  $35.00 

5 1 7  Main St. East Hartford, Co n n .  

��� BUILDER'S LEVEL 
JUST THE THING fOI SMAll IUIlDINGS, GAiAGIS. fT(� 

Doft! th� .ork of 0 tripod I�vel eta all bllilding a .. d COft.lnIdion 
1I'0rlt. fC)llftdalion •• footin,., ftlll�nl noo .... " adill,. landlW.pi ..... 
draina,t. 'Itt'. It ia aiMplt. a�lI,al�. and tuy 10 IIH. It lltet', 
bala .. ,_ apirit 1�¥flll'iY", 11'lI'! nadillp.. nt _I IIMfll1 lutlill, lint« tvn hllilt. D�lail. Oft n1111Ht 

NEW LOW PRICE - NOW $5.00 
tVE ALSO I-IA VE " SNX'IAL PHOPOSITION FOR AC,EN}:'l 
PROUT MfG CO. P.O, &1 IMI ·"  EUlHART. INDIANA 

4" kit . $ 2.95 Pyrex . . $ 4.25 
6" kit . .  3.75 Pyrex . 5.50 
8" kit . .  6.75 Pyrex 8.50 

10" kit . .  9.95 Pyrex . 13 .95 
12" kit . .  14.75 Pyrex . 24.00 

Kits contain 2 glass discs, 8 grades of abrasives 
( fewer do not insure an optically perfect surfac e ) ,  
rouge, pitch or beeswax, a n d  instructions. 

Money-back guarantee that 

THESE KITS ARE SECOND TO NONE 

REGARDLESS OF PRICE 

( Send for our NEW; ENLARGED, and ILLUS
TRA TED catalogue. ) 

M. CHALFIN, 1 425 Longfellow Ave., New York, N. Y. 
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L O M A R A 
HANDY . PRECISE 

Various models 

With or 

'withont 
stand 

magnify 

15x to 1410x 

$7.50 
For all  types 

of r e s e a r c h  

work, at home, 

in the labora

tory and afield. 

Will serve the 

engineer, medical 

man, chemist, bio

logist, botanist, etc. 

S c i e n t i f i c  i n s t r u 

ments with excellent 

optical system. 

Electric lamp attach

ment can be supplied. 

and up 

For aetailed in/ormation address 
Dept. S.A. 7 

C. P. Goerz American Optical Co. 
3 1 7  EAST 34th ST R E E T  N EW Y O R I< 

Telescope M akers-Attention!  
Our mirror and lens correction 
guaranteed or your money back. 

Your mirror . tested free 
ROBERT R. CARTER 

2 1 2 5  Spaulding Avenue Berkeley, Calif. 

When you write to advertisers 
The Editor will app reciate it if you 

will mention that YOll saw it in 

BINOCULAR & TELESCOPE SPECIAL 
.f!i:.,;:::,... ...... =--==q"';\ PETA I N-8x27 Prism Binoc

ulars : center wheel fONIS ; fine 
achromatic lenses ; height 5" ; 

only l i g h t w e i g h t .  $ Fine leather case 

1 4.95 :t��)s.  Cir ri�t:�: 
glass for little money. (Reg
$18 )-Special price-$ 14.95. 
R E-IOx32 ; genuine prism ; 

wide fiel d ; larg'e neulal's ; center 
focus ; hei�dlt 5 " , Ideal glass fot' 

lined leather ease and straps. Special S I 9.95. 
A M E R ICAN AD J USTABLE TELESCOPES 

• ill 
I�arge. clear and sharp achromatic lense� ; chromium plated 
tubes

.
; beautifully finished ; plainly ma rked adjustment. for 

spottlng or all sports. 
lOX to 20X-$6.95 : lOX to 30X-$8.95 : lOX to 40X-$ 1 1 .40 Blfrl}ain Catalol): Firearms • .  4i,. Guns. "-..ticro &. T�!�8rQP�J. Bi'liJ�-!11a":"J; Police Cooi$. CamerrH • .1.Tcherv. etl'. Send 'C stamp. 

LEE SA LES CO. ,  ( Dept. SA) ,  35 W. 32nd St .• N. Y. C ity 

* *  New ! ! 
THE OBSERVER'S * STAR ATLAS 

--...-------.:....-

* Good in any location. A n  
inexpengive Atlas f o r  the 
telescope maker. 

180 objects with space fOI" the observ- $ 
er's comments and variable star index, 1 .00 
;; %" x 8 %", cloth bound. Price 

Observati ons of the Planet Mars 
7 2  drawings m a d e  w i t h  small aperture. Famil
iarize rourself with the ma rkings and observe 

�\l�t�Pg�����n in July . 5 % " x 8 % ", 7 5c 
One U sed 2Y/� Celestial Telescope . . . . . . . . . . . . . . . . . . . . .  $25.00 
O"e 4" Objective. . . . . . . . . . . . . . . . . . . . . . . . . . . .  $48.00 

The U nit Sky M a p  with Case SOc 
H .  B.  W E B B, 925 1 - I 73rd St . , Jamai ca, N .  Y.  

S C I E N T I F I C  A M E R I C A N  

THE BEGINNER'S 
CORNER 

PORTABILITY around a yard but no 
farther is often desired in a telescope 

and the two shown here were designed for 
that purpose ; they are mounted permanent
ly on wheels. The one at the left is a 6" 
reflecting instrument built by Robert M. 
Peterson, 455 Seminole St. ,  Oradell, N .  J ., 
apparently with cart or perambulator wheels 
as its base. The mounting is  the regular 
double yoke type, which is  very easy to 
build and very solid. The tube shown is 
octagonal, made of wood, an excellent sub
stance for a telescope tube-better, many 
think, than metal because a slow transmitter 
of the heat effects which deteriorate optical 
images. 

The 9" reflector at the right is  far heavier 
-700 pounds. Here the only desire was to 

Peterson and his portable mounting 

TELESCOPTICS 
( Continued from preceding page) 

8 or 10 degree, plate glass prism. 
Alan Gee, "ATMA" p. 320, a cadet at the 

United States Military Academy, West 
Point, N. Y., in rummaging round the pre
viously unused but recently rehabilitated 
observatory there, ran across the item shown 
in Figure 6, an old polarizing diagonal of 
considerable value, and at our invitation hi' 
describes it as follows : 

"A diagonal employing the principle of  
polarization by reflection to cut  the Sun's 
light and heat down to a minimum without 
cutting the aperture ( see Bell, "The Tele· 
scope", pp. 167-8 ) gives beautiful colorless 
views of the Sun. The following is  a descrip-

Figure 6: The polarizing diagonal 
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Friend's semi·portable mounting 

wheel the telescope no farther than out 0 f 
a garage and a few feet distant on solid 
paths. Irving H. Friend, 40 Cooper St., Tor
rington, Conn., is  the maker of this instru
ment. The tube i s  square and built of  angles 
and welded bands-very rigid. Where a 
mirror is in the open, as this one is, a pair 
of cloth sleeves may be slipped temporarily 
over the ends-say, if your neighbor turns 
on a bright light nearby, for stray light 
makes trouble. This particular telescope has 
a Telechron motor drive in right ascension 
but the beginner may safely forget this re
finement. However, he may well study the 
cleanness of this piece of workmanship. 

EYE E N D  

��==������d �ROM TELESCOPE 
Figure 7: A longitudinal section 

tion of such a diagonal (probably made by 
Alvan Clark about 1880 ) as used on a 12" 
refractor of 180" focal length at full aper
ture. 

"The construction of this diagonal i s  very 
simple. It consists essentially of three wedge 
( Herschel ) prisms, two of which are so 
mounted that the incident and reflected 
rays to each make angles of about 57 de
grees with the normal to the reflecting sur
faces and thus are plane-polarized. The third 
wedge is  intended to increase the available 
light range and to get a favorable observing 
position, and is mounted just in front of the 
eyepiece like an ordinary diagonal. Figure 
7 shows the arrangement schematically, and 
Figure 8 as it appears in use. The tubes of 
the diagonal are of brass, soldered at the 
necessary angle. The two separate parts of 
the diagonal-the lower part A, (Figure 7 )  
carrying one prism and attaching to the 
'scope, and the upper part C carrying two 
prisms and the eyepiece-rotate with respect 
to each other about the short connecting 
tube B. This rotates the planes of polariza 
l ion and thus controls the amount of light 
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passed on to the eyepiece and eye. 
"For minimum light," Gee continues, 

"tube C would be perpendicular to tube 
A, as shown in Figure 6 ;  for maximum 
light they would be parallel, as shown in 
Figure 7. 

"The wedge prisms in this particular 
diagonal are mounted against soldered 
shoulders in separate pieces of tubing that 
slide into the soldered tubes forming the 
angle. This simplifies construction and al· 
lows removal for cleaning. 

"The angle the wedges must make with 
the incident ray is a function of the index 
of refraction of the glass used. The equa
tion, tangent ()=/L, where ()=the angle be
tween incident ray and normal, and /L= 

Figure 9 :  The diagonal dissected 

index of refraction, gives the exact value 
of the angle. For ordinary glass (/L=1.55, 
approx. ) the angle is 57 ° .  As all the in· 
cident rays are not parallel, anyway, this 
is close enough for most conditions. How
ever, if a particularly light or dense glass 
is used, the exact angle should be  calculated. 

"Silvered surfaces or the like will not 
polarize by reflection, although colored glass 
will. Black glass can be used in place of 
wedge prisms if available, but should be 
used with the third wedge of clear glass 
to discard extra heat. The new polarizing 
materials now on the market, usually con· 
sisting of thin sheets that polarize by trans
mission, are not suitable for a diagonal. 
They pass the violet and deep red ( and 
most of the heat ) even when set for ex· 
tinction, and thus are but little superior to 
any colored filter. Nicol prisms will work 
if available but are far too expensive. 

"The biggest advantage of this type of 
diagonal lies in the fact that it cuts down 
the light ( and heat ) without cutting the 
aperture and without coloring the image. 
No colored glasses are needed. The Sun 
appears perfectly white and can be rigidly 
controlled in brilliance simply by rotating 
one tube with respect to the other. The 
difficulties of construction should not be 
great, the optical surfaces representing most 
of the work. If used on a reflector one of 
the wedges mounted at the required angle 
could well replace the main diagonal, the 
other being mounted before the eyepiece. 
The beautiful views that such a set·up gives 
of the 'rice grains', spot s, and faculae on 
the Sun surely make it worth considering." 

S C I E N T I F I C  A M E R I C A N  

2 -inch Diameter. Liquid filled. highly damved, tem
perature compensated. Valuable for taking the bearings 
of objects in the same horizontal plane. May also be 
used for measuring angles. distances. triangulation or 
topographical drawings. etc. Contains magnetic needle 
attached to celluJoid floating jeweled sapphire dial, with 
azimuth circle in 64 divisions which revolves on a fixed 
centu point. The aluminum case has a hinged glass 
sight etched hairline, underneath i s  a horizontal le\'e1 . 
dil'ect1y opposite to sight and in line with center of 
mag"netic needle i s  a hinged slit-sight. Below is a mag
nifying lens for reading compass bearings when distant ���;�tt�n!lg�1��e . 

Complete with leather case. $3.50 

u. S. Army Engineer 
Compasses 

KeutTel & Esser, Ber
sehede, silver scale 
graduated i n  degrees. 
Automatic needle lock
ing device, compen
sated. jewel bearing. 
Foldhig hairline sight. 
C o m p l e t e  i n  M a 
hogany box and cover 
3" square. 

'Vith m agnifying lens. 
solid bronze rugg'ed 
frame, j ewel bearing 
needle floats in sta
bilizing fluid. \Vith 
1'lIsset leather case. 
}<'ine for boats. etc. i� r; hV:I�: $1.95 

Hand 
Clinometers, 
Pendant 

r. S. A r m y  Engi
n e e r s ,  G e o l o g i s t s , 
Surveying, lIapping, 
e t c .  M a g n i f y i n g  
Eyepiece. 

FREN C H  D RAWI N G  SETS 
1 4  piece nickel silver precision set ( as furnished D. S. 
o.ov' O .  
Hinged rod JQ('king case, whet lined, 1 1  �'2 " x 4%" 
containing : 
1 Compass 6 1f4. �' w i t h  lengt hening bar, pen fln<J pentil 

parts. 
1 J>h'ider 6 �4". 
2 Ruling pens. 5 1,,, " & 5 �2 "  w i t h  u l u m i lHllll handles. 
1 C ircular Bow Pen 4 % ,". 
1 . . .. Pencil 4 % '�. 
] 'f Divider 4 * ". 
1 Ruling Pen Handle. 
1 t'\crew Driver. 
1 Box Extra Parts. 
1 Box Leads. 

No. S. 3501 .  Prit'e Net $9. 75 
Complete assortment of other sets in stoek. 

TE LEGRAPH I C  TAPE RECORDER 
Appnrat1!s makes n. 
written reeord of code 
find similar mcslmQ;ee 
on paper tape. An ideal 
machine for learning 
code or teaching code 
to groups. Radio men 
('an easily adapt it to 
fhort-wave receivers fnr tak iug pcrmanent 
ref'ord" of code me�
Hlge�. Don hlp pen per
mits simultaneous re
cording of two me�
lift';"". P ... ns aTC Oper
ated bv battery and 
key while tape feed ... r ill �prinj! driven OHmd ",'ound). CUlle made of �olid 1ra8� Oil iJeavy iron 

bl\8e.:'Jay be used to intercept dial (:alb 

l'sed $ 1 5. Reconditioned $20. 
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Bausch & Lomb Navy Telescopes 
Said to h ave cost in excess of $ 1 30.00 

Formerly used on large caliber guns. An excellent finder. 
7 achromatic lenses, telescope tube, erector draw tube and 
eYepiece draw tube. Excellent for spotting game. Object 
Lens 2" ; magnifies any power from 3 to 10 ; Exit pupil 
0 . 2 '  to 0 . 09 " ; E:ye Lens 1 5 / 1 6 " .  Cross Hairs. Angular 
��:d fl�:. to 20° ; Erect image. All bronze. $1 2.50 

Keuffel & Esser Navy Telescopes 

� � l-'. ."" Ii 
( 1 )  Gun metal finish, tube 1 %"  by 11% ". -h" O.G. 
Adjustable Cross Hairs. Micrometer focus control. ��:,���n����eTbS. 

Eyepiece. Magnification 4 $6.00 
(2) Gun metal finish. tube 1%" by 15�,�". 29/32" 

O.G. Adj ustable Cross Hairs.  Micrometer focus control. ����.�i.�n�
v

:
.
ysleThs

. 
Eyepiece. Magnification 4 $8.50 

BAUSCH & LO M B  O P T I CA L  SYST E M  
:Made b y  'Varner & Swasey. 6 power. Consists of 
achromatic ocular & objective lens, calibrated reticule 
\vith Cross Hairs, 2 highly polished prisms firmly set 
in solid cast bronze frame with soft rubber eye -cup. 
Micrometer adjustments for yardage and windage. Used 
on Krag. Enfield, Savage , Springfield, etc. Fits any bolt 

:;t���e 
r���i ;��\

?d).
te

R�����Op�i
t
C:n�g��o�eNtoh.;$ 7 .50 

Parabolic Search light Mirrors 
FOCAL GLASS 

LI,!,;GTH THICKNESS PRICE f% f�: �; l�: $
�:: 

1 2 1h in. "il in. 55. 
36 in. 14%. in. -h in. 75. 
Mirrors were made for the U. S.  Army & 
Navy by Bausch & Lomb and Parsons of 
England. Perfectly ground and highly 
polished to a vet'y accurate parabolic sur
face. Heavily silver plated and coated 
with a moisture and heat resisting paint. 
A few larger and smaller s izes in stock. 

Navy Light. 
weight III 

M ile Portable 
Searchlight 

Cast aluminnm & 
b r o n z e  h o u s i n g . 
Complete with car
l'ying case. :Mangin 
type parabolic glass 
reflector. lIade by 
G.  E. and Nat ' l  
XRay. 5 i n c h  diam-

. eter. Complete with 
choice of 6, 12 or 32 
,", o I t  l a m p .  R e g .  
Price $24.00. 

Electric Blowers 
90 cu. ft .  Min. 

2%" intake. 2" x - 2 "  
outlet. 

Cast aluminum hous-
ing . . . . . . . . . . . . . . . . . . . . . . . . . . $7.85 

Cast iron housing . . . . . .  6.00 
A vaiJable in 6, 12, 32. 
1 1 0  volt d.c. , 110 v. a . c . ,  
1 1 0  ,', universal. Specify 
type and voltage desired. 

$4.95 

E D I SO N  STORAGE BATTERIES 
A L L  SIZES 1 .2 Volts Per Cell  

C e l l s  a r e  in excellent condition. Complete with solu
tion. eonnections and trays. Prices below al"e about 
10% of regular market price. Average life 20 years. 
Two-year unconditional Guarantee. 

A -6 Amp. Hrs. 225. Ea. $5.00 
A · 7 " 262. · ' 5.00 
A -8 " 300. · ·  6.00 
A·IO " 375. " 7.50 
A·12 ••  450 . " 1 0.00 
B · 1  . •  75. · '  4.00 
B - 2 ( .J - 3 )  3 7 . " 3.50 
1.1-8 . . 1 1 . " 1 .50 
L·20 . .  I " ' ·  1 .75 
L-40 " 25. Pl'. 4.00 

Abole PJ'J.:es Hl'e per Il nit  ecll.  For 6 volt sYstem 
use 5 cells, 12 vt.-IO cells, 110 vt.-88 cells. 

Note : On all ('e l J f;  n amps or l ess an additional 
('harge of 1 0 'i�; is to be added for trays. 

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC . ,  Dept. S .  S . ,  120  Chambers St . , New York City 
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TRADE MARKS 
AND 

UNFAIR 
COMPETITION 

B y  ORSON D. MUNN 

A TRADE MARK is an intan

gible asset of a business, yet 

its actual value may grow so 

large that it becomes the very 

foundation on which depends 

the whole structure of the 

business. Because of this fact, 

every business man should 

have available such informa

tion on trade marks as will 

enable him to j udge with a 

fair degree of accuracy the 

d e s i r a b i l ity o f  any mark 

which he may be consider

ing. 

Here, in one handy vol

ume, written in n o n - l e g a l  

terms, is a simple yet com

prehensive interpretation of 

the Federal statutes and the 

body of common law relat

ing to trade marks and un

fair competition. 

Price $ 1 .00 postpaid 

Published by 

SCIE NTIFIC AMERICAN 

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

S C I E N T I F I C  A M E R I C A N  

CURRENT B ULLETIN 

BRIEFS 

(The Editor will appreciate it if 
you will mention S cientific A mer� 
iean when writing for any of 
the p ublications listed below.) 

TABER V-5 STIFFNESS GAUGE is a folded cir-
cular describing an improved instrument 

designed for accurate measurement of the 
stiffness and quality of paper, light metallic 
sheet, and wire. Taber Instrument Company, 
North Tonawanda, New York.-Gratis. 

FORMULA X 33 is a 12-page folder which 
describes in detail a new thermolecular 

fine-grain developer. It gives the formula for 
the developer as well as the time and tem
perature factors for various types of roll 
films, film packs, and cut films. Fink·Rose
lieve Company, Inc., 1 09 West 64th Street, 
New York, New York.-Gratis. 

MORAL RE-ARMAMENT, by H. W. (Bunny ) 
Austin, is a collection of comments by 

noted men on the need for a new appreciation 
of the spiritual life as expressed in the tenets 
of the Oxford Movement. The editor, Austin, 
writes his own experience in a foreword en
titled "Crisis" and adds certain comments. 
Moral Re-Armament, 61 Gramercy Park, 
New York, New Y ork.-25 cents. 

PROJECTION PRINTING WITH THE PHOTO-
METER, by A. J.  Haynes, i s  a 48-page 

booklet, in non-technical style, concerning a 
method of photographic print control. It in
cludes chapters on speed ratings of paper, 
density range, exposure scales, and gives a 
complete description of precision print con
trol. Raygram Corporation, 425 Fourth Ave
nue, New York City.-$1 .00. 

A SHORT-WAVE SINGLE-SIDE-BAND RADIO-
TELEPHONE SYSTEM, by A. A. Oswald, is 

a 24-page monograph which describes briefly 
this system, which has been developed for 
transoceanic radio-telephone service. Bell 
Telephone Laboratories, Inc., 463 West 
Street, New York City.-Limited free dis
tribution. 

SAFETY EDUCATION IN INDUSTRIAL SCHOOL 
SH OPS, by Dr. Lester K. Ade, is  an 88-

page study of accidents in school shops, their 
causes, and recommendations for approved 
p�ocedures. Department of Public Instruc
tion, Harrisburg, Pennsylvania.-Free as 
long as supply lasts. 

THE STORY OF AIR CONDITIONING is  a 12-
page booklet, illustrated in cartoon style, 

which discusses temperature, humidity, 
cleanliness, and air motion, the four elements 
to be controlled in adequate air conditioning. 
A worthwhile summary of an ordinarily com
plex subject. Air Conditioning Manufactur
ers' Association, Southern Building, Wash
ington, D. C.-Gratis. 

SUCCESSFUL FINE-GRAIN NEGATIVE PROCESS-
ING is a compact handbook presenting a 

complete explanation of the process of fine
grain developing, stripped of all technicali· 
ties. It explains the fine-grain procedure from 

JULY · 1939 

start to finish and provides a set of detailed 
instructions for the actual development of an 
exposed roll of film. Raygram Corporation, 
425 Fourth Avenue, New York, New York.-
5 cents in stamps. 

INDUSTRIAL HEAD AND EYE PROTECTION is a 
48-page catalogue which lists a complete 

line of goggles, respirators, spectacles, masks, 
welding helmets, and other safety devices 
that have been proved to be of value to in
dustrial workers. Chicago Eye Shield Com
pany, 2300 Warren Boulevard, Chicago, Il
linois.-Gratis. 

SPEED FLASH PICTORIAL is a new service 
publication which will be issued quarter

ly, with the seasons, and will contain 
information on various types of flash photo
graphy as well as examples of prize winning 
photographs and ideas for special lighting 
effects. Kalart Company, 915 Broadway, New 
York City.-Gratis. 

COFFEE FACTS AND FANTASIES is  a small 16-
page pamphlet that endeavors to put 

down some of the widespread prejudices 
which have been built up around the use of 
coffee. Pan American Coffee Bureau, 120 
Wall Street, New York C ity.-Gratis. 

THE CATERPILLAR DIESEL D7 TRACTOR is  a 
32-page booklet that describes in particu

lar the four-cylinder Diesel engine which 
powers this new 61-horsepower tractor. The 
tractor transmission and the tracks them
selves are treated in a separate section of 
the book. Caterpillar Tractor Company, Peo
ria, Illinois.-Gratis. 

BULLETIN OF THE TEXAS ARCHEOLOGICAL AND 
PALEONTOLOGICAL SOCIETY, Volume 10, 

is  a 283-page annual containing 13 papers 
on skeletons and artifacts found mainly in 
Texas. Dr. Cyrus N. Ray, Box 594, A bilene, 
Texas.-$3.00. 

A READy-REFERENCE VITAMIN CHART defines -
all the standardizing units in current use 

as well as approximate equivalents and con
version factors. Bulletin 120. U. S. Industrial 
Chemicals, Inc., 60 East 42 Street, New York 
City.-Gratis. 

CANADA'S MARITIME PLAYGROUNDS is a 20-
page thoroughly - illustrated booklet de

signed to attract tourists to Canada. Depart
ment of Mines and Resources, Ottawa, Cana
da.-Gratis. 

PAPER NEGATIVES, by C. W.  Gibbs, A.R.P.S.,  
is a 24-page treatise on the making of 

prints and enlargements by the paper nega
tive process. Mr. Gibbs combines his ex
tensive technical background with a wide 
reputation as a pictorialist of many years 
standing, in this highly informative and 
thoroughly practical work. C. W. Gibbs, 1 775 
Broadway, New York, New York.-50 cents. 

SOUTH BEND 9-INCH PRECISION LATHES, 
Catalog 46 B, is a 32-page booklet printed 

in two colors and presenting more than 150 
illustrations showing the different types of 
this new lathe, together with its important 
features and applications. South Bend Lathe 
Works, South Bend, Indiana.-Gratis_ 



JULY · 1939 S C I E N T I F I C  A M E R I C A N  

LEGAL HIGH-LIGHTS 
Patent, Trade Mark, and Related Legal Proceedings That 

May Have a Direct Effect on Your Business 

By O R S O N  n. M U N N, Litt. B . ,  LL. B . ,  sc.n. 
New York Bar 

Editor, S c i entific American 

RETURN MATCH 

THE maxim "If at first you don't succeed, 
try, try again" does not apply to patent 

litigation. If, in a suit filed by a patentee 
against the manufacturer of an article, it is 
decided that the .patent is  invalid or not 
infringed by the article in question, the 
patentee cannot relitigate the same question 
in a suit against a customer of the manufac
t urer charging that the same article infringes 
the patent. 

This principle was recognized by the 
United States Supreme Court many years 
ago in a suit in which an injunction was 
granted against a patentee restraining him 
from suing the customer of a manufacturer 
after it had already been determined in a 
prior suit that the manufacturer did not in
fringe the patent in question. 

:\fore recently the principle was reiterated 
by the Circuit Court of Appeals for the 
Fourth Circuit in a suit in which the Court 
held that a patentee was estopped from 
charging that the customers of a manufac
turer were infringing the patent in suit when 
i t  had been determined in a prior suit against 
the manufacturer that the articles produced 
and sold by the manufact urer did not in
fringe the patent. In this connection the 
Court stated : 

"In such case we think that the patentee 
is estopped by the judgment in favor of the 
manufacturer from recovering damages on 
account of infringement from persons who 
have purchased from the manufacturer the 
articles which are alleged to infringe but 
which in the judgment have been held not 
to infringe_" 

FOREIGN INVENTION 

WHERE a patent is obtained in the 
United States by a non-resident who 

developed the invention abroad, the ques
t ion frequently arises as  to the date of in
vention to which the non-resident inventor 
i s  entitled. In other words, under our patent 
law, is the non-resident inventor entitled to 
the date on which hc conceived, developed 
and reduced the invention to practice 
abroad, or is he limited to the date on which 
he first introduced the invention into the 
United States ? Arbitrary and illogical as it 
may seem, i t  nevertheless is  a fact that, if 
t he question arises in a proceeding between 
the non-resident inventor and an infringer 
owning a patent or a patent application 
('overing the same invention, the non-resident 
i s  only entitled to prove the date on which 
he first introduced the invention into the 
United States, whereas, on the other hand, 
if the question should arise in a suit brought 
by the non-resident against a person who 

does not own a United States patent or 
patent application, the non-resident is  en
t itled to prove his date of conception and 
reduction to practice abroad. 

This is  illustrated by a decision of the 
United States Supreme Court in a suit for 
patent infringement brought by a resident 
and citizen of Japan against an American 
company. One of the patents in suit was 
applied for in the United States in January, 
1922. It was proved by the American com
pany that it had used the invention covered 
by the patent in commercial operations since 
June, 1921, almost a year prior to the filing 
of the patent application. However, the 
American company did not obtain a patent 
on the invention. It was held that under 
t hose circumstances the Japanese was per
mitted to prove that he had conceived and 
reduced the invention to  practice in Japan 
in 1919 which was prior to the commercial 
use by the American company. 

The Court pointed out that if the Amer
ican company had obtained a patent in the 
lJnited States the Japanese would have 
been precluded, under the American patent 
law, from proving his dates of conception 
and reduction to practice in Japan and 
would have been limited to the filing date 
in the United States as his date of inven
t ion. Under those circumstances, the patent 
would have been invalid because of knowl
edge and use in the United States prior to  
the  proved date of invention by the  J apa
nese. This rather arbitrary distinction as to 
the rights of a non-resident inventor against 
an American patentee on the one hand and 
against an American who does not own a 
patent on the other hand places a penalty 
on an American who does not obtain a 
patent on an invention. The Supreme Court 
recognized the arbitrary character of this 
dist inct ion but said that i t  could only be 
corrected by legislative action since the 
courts were bound by the patent law as 
enacted by Congress. 

J n this connection the Court stated : 
"We have no way of knowing whether the 

discrimination results from inadvertence or 
from some undisclosed legislative policy, 
but, in order to redress the disadvantage 
under which one in the petitioner's situa
tion suffers, we should have to read into the 
law words which plainly are missing. We 
cannot thus rewrite the statute." 

VINYL RESIN 

WHEN does the substi tu t ion of one 
material for another constitute inven

tion ? Ordinarily the substitution of one 
material having known characteristics for 
another material having similar character
i "t ics does not amount to invention even 
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though improved results might be ob
tained. However, where the substitution of 
one material for another produces a new 
and unexpected result or where it solves a 
problem of long standing in the art it is 
held that the substitution constitutes inven
tion. 

The principles of law set forth above 
are relatively simple but the application of 
the principles to any particular set of facts 
is quite difficult. The difficulty presented 
in such cases is  illustrated by a recent 
suit brought against the Commissioner of 
Patents to compel him to issue a patent f()r 
an improved package or container. The 
package consisted O'f a metal container hav
ing a coating or lining formed of vinyl resin 
for the purpose of protecting food products 
packed therein. Other coatings or lining 
materials had been used on metal containers 
and it was argued by the Commissioner of 
Patents that the substitution of the vinyl 
resin coating for other types of coatings 
constituted a mere substitution of materials 
and did not amonnt to invention. 

The Court found, however, that for many 
years it had been recognized that it was 
desirable to coat metal containers for food 
products with some type of material that 
would protect the food product from the 
action of the metal. However, no satisfac
tory coating material had been developed 
for metal foil used in packing cheese or for 
metal containers for beverages. The Court 
found further that the use of a vinyl resin 
coating material for these purposes solved 
the problems of the prior art and provided 
a satisfactory package that could be used 
with all types of food products. The fact 
that the substitution of one material for 
another resulted in solving a problem of 
long standing in the art was considered by 
the Court t o  be proof of the fact that the 
development of the package constituted in
vention and warranted the granting of a 
patent. 

PERSON AL PERFORMANCE 

A "MUSICIAN or other interpretive artist 
may control the use to which electrical 

transcriptions of his renditions may be ap
plied_ This is illustrated by a suit brought 
by an orchestra leader against the proprietor 
of a radio station to restrain the unauthor
ized broadcasting of electrical transcriptions 
of renditions by the leader's orchestra. 

The orchestra had made certain electrieal 
recordings to  be used on a specific radio 
program and the records contained a notice 
that thf'Y were to be used for that purpose 
only. The proprietor of the radio station 
used the recordings in connection with an 
unaut horized program and the leader of the 
orchestra filed suit to restrain such un
authorized use. 

The Court granted an injunction, holding 
that the renditions and interpretations of 
musicians were property and that the mu
sicians had the right t o  restrict the use 
thereof. In its opiniol1, the Court stated : 

"The great singers and actors of this day 
give something to the composition that is 
particularly theirs, and to say that they 
could not limit its use is to deny them the 
right to distribute their art, as they may 
see fit, when they see fit. Surely, their labors 
and talents are ent itled to the privilege of 
distribution, especially where, as here, the 
privilege is subject to definite terms and 
hounds_" 
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MANY STILL 
ARE NOT 

AWARE 
that there is a companion 

volume to "Amateur 

Telescope Making." 

"Amateur 
Telescope 
Making -

Advanced" 
N OT merely a new edi

t ion of the book 
" Amateur Telescope Mak
ing," but a wholly different 
work for owners of that 
beginners' book who have 
a b s o r b e d  i t s  c o n t e n t s .  
"Amateur Telescope Mak
ing - Advanced" has 5 7  
chapters, 650 pages, 3 59  il
lustrations and over 300,-
000 words, dealing with 
advanced mirror technic, 
flat making, eyepiece work, 
drives, aluminizing, obser
vatories and many other 
aspects of the optical hob
by. Published 1 9 3 7 .  

"Amateur 
Telescope Making 

Advanced" 
Edited by 

Albert G. Ingalls 

Postpaid $3.00, domestic 

$3.35, foreign 
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gor M EN 
who want to become independent 

• the N EXT TEN YEARS In 
IN the S p ring of 1949 two business men will be sitting in  a mid-town restaurant. 

"I wonder what's going to happen next year," one of them will say. "My business 
is fine now-but the next few years are going to be  hard ones,  and we may as well 
face the facts ."  

The man across the  table will laugh. 
"That's  just what they said back in 1 93 9," he will answer. " Remember?  People 

were looking ahead apprehensively-and see what happened ! S ince then there has 
been the greatest growth in our history-more business done, more fortunes made, 
than ever before. They've certainly been good years for me." 

He will lean b ack in his chair with the easy confidence and poise that are the hall
mark of real prosperity. 

The older man will sit quiet a moment and then in a tone of infinite pathos : 
"I wish I had those ten years b ack," he will say. 

. 

• Tod ay the interview quoted above is purely imagi
nary. But be assured of this-it will come true. Right 
now, at this very hour, the business men of America are 
dividing themselves into two groups, represented by the 
two individuals whose words are quoted.  A few years 
from now there will be ten thousand such luncheons and 
one of the men will say : 

"I've got wha t  I wanted." 
And the other will answer : 
"I wish I had those years back." 
In which class are you putting 

yourself ? The real difference be
tween the two classes is this-one 
class of men hope vaguely to b e  
independent sometime; the other 
class h ave convinced themselves 

• • • 

CONTRI BUTORS TO TH E COURSE 
Just a f e w  of t h e  business leaders w h o  have 

contributed to the I n stitute training course are 

such prominent men as : 

Edward R .  Stetti nius, Jr.  Thomas J. Watson 
Cbttirman of the Board Pres . ,  I nternational 
U .  S. Steel Corp. Business Mach. Corp . 

Frederick W. Pickard 
Vice�PreJidem 

that they can do it within the next few years.  Do you 
believe this ? Do you care enough about independence 
to give us a chance to prove it ? Will you i nvest one single 
evening in reading a booklet that has put 400,000 men 
on the road to more rapid progress ? 

This booklet costs you nothing-and for a good reason. 
It is worth only wh at you make i t  worth. It explains how 

for more than thirty years it has 
been the privilege of the Alexan
der Hamilton Institute to help 
men shorten the p ath to succes s ;  
to increase their earning power; 
to make them masters of the 
larger opportunities in  business.  

• 

A L E X A N D E R  H A M I L T O N  I N S T I T U T E  
Executive Training for Business Men 

, - - - - - - - - - - - - - - - -
To the Alexander Hamilton Institute 
1 69 Astor Place, "OW York City 

Send me w ithout cost a copy of  "Forg· 
ing Ahead in  Business . "  

Name . . .  
BusiJl css 
Address . . . . . . . . . . . . . . . . .  . Alfred P. Sloan,  Jr.  

Chairma n of the Board 
General Motors Corp . 

Major  B. Foster 
Chdirman, Dept. of 
Banki nf!, a na p.:na nce 
N. Y. U. 

E .  I. du Pont 
de Nemours & Co . ,  I n c .  

Colby M .  Chester, Jf .  
Chairma n of the Board 
General Foods Corp . 

"FORG I N G  AHEAD IN B U S I N E S S "  is an interesting, 
he lpful booklet. It  is yours for th e asking. Send for it. 
11 easure yourself by it .  Look clearly, for a few moments, 
into )'O l !Y  next few years. 'Yhether o r  not you will  follow 
the path i t  points is a matter that you alone must decide. 

Busin ess Position . . . .  
I n  Canada,  address Alexander Hamilton 104 
stitute, Ltd . ,. C. P . .  R . . Bldg" Toronto, Can. 



IIHandmade ? Of Course Nol !11 
" Why , most everything in this store is made by machines nowaday s .  If  it  weren't, I 

wouldn ' t  be s elling half these things,  and you could n ' t  buy th em. They' d  cost  too much . "  

IF MANUFACTURED articles had to b e  m ade 
by hand, very few American families would 

be able to enj oy electric lights, automobiles, 
silk hose, daily newspapers, telephones, or the 
o ther comforts and conveniences of life today. 
Even the necessities, such as food and cloth
ing, would be scarcer and more expensive. And 
there wouldn ' t  be the number of factory j obs 
there are in America today, or millions of 
o ther j obs selling, servicing, and supplying the 

r aw materi als for the hundreds of new prod
ucts that m achines h ave m ade possible.  

Fifty years ago, there were only 4,000,000 

factory j o bs in this coun try- today there are 
twice as m any. Because indu s try devised m a
chines to m ake products at low cos t,  more 
millions of people could buy them. And be
cause more were bought, more men were 
employed m aking them. 

General Ele c tric scientists and engineers, 
by applying electricity to the m achines  of in
dustry, h ave been responsible for much of thi s  
progres s .  Thei r efforts today are crea ting not 
onlv M O R E  G O O D S  F O R  MO R E  P E O P L E  AT L E S S  

C O S T ,  b u t  also MORE AND BETTER JOBS 
AT HI GHER WAGES. 

G-E rt:st:arch and t:ngineering havt: savt:d the public from tt:n to one  hundred dollars 

jor evt:ry dollar they have earned jor G eneral Electric 

GENERAL . ELECTRI� 
N E W  Y O R K  W O R L D ' S  F A I R - S E E  T H E  G - E  " H O U S E  O F  M A G I C " - S A N  F R A N C I S C O  E X P O S I T I O N  




