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LOOKING like a giant blunderbus and clumsy 
(because of the peculiarities of perspective) 

this 16·inch gun is nevertheless an efficient and 
deadly weapon at long range. It is part of the 
permanent defenses of the Panama Canal. Be
cause of its emplacement on land, it is more 
accurate than would be a similar gun on an 
attacking battleship. See also page 324. 
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50 YEARS AGO IN • • • 

(Condensed From Issues of June, 1890) 

CENSUS-"Americans who are loudest in their groanings about 
several census questions should look at the inquisition to which 
the Germans are subjected . . .  The German year book gives the 
figures of even the income tax . . .  The exact rental of each dwell· 
ing is obtained, and the average rentals for different conditions 
are published." 

AIRSHIP-"The aerial catamaran herewith represented . . .  has 
two cylinders adapted to hold a buoyant material, and connected 
by a light frame beneath which is stretched a platform of woven 
steel wire supporting an electric or other motor designed to drive 
a rearwardly extending shaft which operates two propeller blades. 
To the outer sides of the cylinders are connected wings, pivotally 

mounted on horizontal shafts, the wings carrying racks engaged 
by annular gears in guideways carried by the cylinders, whereby 
the wings may be inclined at such angle to the horizontal line as 
may be desired. In operation it is designed that the cylinders shall 
be just sufficiently buoyant to not quite overcome the attraction 
of gravity, when, the wings being set at the desired angle, the motor 
is started to drive the ship by the action of the propeller blades, 
the upward and downward motion being regulated by the inclina· 
tion of the wings." 

HOW TIMES CHANGE !-"In a recent speech Congressman At
kinson, of West Virginia, said : 'If all the ports of entry on both 
oceans were to-day blockaded so that no vessel could enter them 
bearing the products of other countries, and war should be declared 
against us, we could, with our present facilities, produce every 
munition of war, and every article that we might need for our 
sustenance for a thousand years.' " 

SAFETY-"The recent experiences of several steamers plying 
between New York and Liverpool give renewed emphasis to the 
call for the invention of new and improved constructions and appli
ances for saving life and preventing accidents at sea . _ . In the 
construction of the hulls ; in means to ascertain the vicinity of ice 
in fog ; in automatic devices for quickly turning and stopping the 
vessel ; in boats, rafts, life preservers ; in means for preventing the 
sinking of ships ; there is abundant room for invention and improve
ment. Perhaps the greatest want of all is a ship that cannot sink, 
no matter where or how badly wounded." 

322 

WRITING AT A DISTANCE-"One of the marvels of electricity, 
and one of the most striking of the Edison exhibits at the Paris 
exposition, was the little instrument which enables the operator 
to sign a check 100 miles distant. The writing to be transmitted 
is impressed on soft paper with an ordinary stylus. This is mounted 
on a cylinder, which, as it revolves, 'makes and breaks' the electric 
current by means of the varying indentations on the paper. At the 
receiving end of the wire a similar cylinder, moving in accurate 
synchronism with the other, receives the current on a chemically 
prepared paper, on which it transcribes the signatures in black 
letters on a white ground. " 

SMELLS-"By the reaction of sulphureted hydrogen on acetone 
in the presence of condensation agents is obtained principally 
trithio-aceton C.H18S3, and small quantities of a non-volatile, 
definitely crystalline compound C"H .. S" tetrathiopeuton. At the 
same time, however, an exceedingly volatile body is formed which 
possesses a smell so horrible that, in comparison therewith, ethyl
mercaptan, ethylenmercaptan, and other volatile sulphides must be 
considered as faint-smelling substances ! "  

POWER-"The utility o f  wire rope transmission of power has 
become widely recognized. Not only among the rugged hills and 
mountains of the East and far West where streams go rushing down 
through caverns and rocky steeps, where no locations for mills or 
factories are afforded, is this means of transmission of precious 
power appreciated, but it is so convenient to use it that we find 
o n  the prairies of the West mills being operated at a long distance 
from water powers by the wire rope. A few days ago, on a trip 
through Nebraska, we noticed a rope stretching for nearly a mile 
from a water power to a mill that had recently been built adjoining 
a railroad, the owners finding it much more to their advantage to 
have it there, with the switching privileges afforded, than at the 
dam. The expense of hauling the flour which is thus saved to them 
will very soon pay for the system of power transmission. " 

MENTAL CRIPPLES-"The hardest thing to get on with in this 
life is a man's own self. A cross, selfish fellow, a desponding and 
complaining fellow, a timid and care-burdened man-these are all 
born deformed on the inside. They do not limp, but their thoughts 
sometimes do." 

AND NOW FOR THE FUTURE 

� "Am er ica 's W ing ed W eapons ," a succ inct sur vey of th e 
plan es of our nat ional d ef ens e forc es. By Jam es L. H. 
P eck. 

� S eeing w ith el ectr ic ity : How th e el ectron m icroscop e 
works. By Jean Harr ington. 

� Fight ing a war of gr ind ing attr it ion aga inst fr ict ion , 
man's fr iendly enemy. By Walt er L. Finlay. 

� Sulfur ic ac id :  Its expand ing us es m easur e th e progr ess 
of nat io ns. By W ill iam H. Waggaman. 

Watch for our n ew ed itor ial f eatur e: Brows ing W ith th e 
Ed itor. S ign ificant facts from th e broad fi eld of sc ienc e 
and industry. 
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Do You Speak Pleasantly? Do You Hang Up Gently? 

The proper way to use the tele
phone for best results is to hold 
the transmitter directly in 
front of the lips while you are 
talking. 

Remember • • • it may be your 
best friend or best customer. 
Greet him as pleasantly as if 
you were face to face. Pleasant 
people get the most fun out of 
life anyway. 

Slamming the receiver may 
seem discourteous to the per
son to whom you have been 
talking. You don't mean it, of 
course, but it may leave the 
wrong impression. 

Do You Talk Naturally? 

Your normal tone of voice is 
best. Whispered- words are in
distinct. Shouting distorts the 
voice and may make it gruff 
and unpleasant. 

Do You Answer Promptly? 

Most people do. Delay in 
answering may mean that you 
miss an important call. The 
person calling may decide that 
no one is there and hang up. 
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LONG RANGE DEFENSE 

324 

P
ROVIDED we have enough of them, the Army's 
16-inch" guns could stand off any enemy, for they 

out-range and out-shoot similar guns on battleships. 
High elevation gives greater range, while steady, 
land mounting gives greater accuracy_ They hurl 
shells weighing over a ton more than 30,000 yards_ 
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To detect approach of a plane 
whose engines are cut off as it 
glides silently toward its objec
tive, the tool which astronomers 
nse to measure heat of distant 
stars might be adapted to mili
tary use. The thermocouple at 
the focus of the reflector would 
be affected by heat thrown off 
from the distant plane and the 
resulting cnrrent noted on a sen
sitive voltmeter_ Even the warm 
air from a gliding airplane 

mi ght be detected with this 

INVENTIONS W.N WARS 
Suggested Developments ... To Detect, Defeat War

planes� Submarines ... Humanitarian Aspects ... 

Physical Principles Which Inventors Must Follow 

By MAJO R WI L LIAM H. WENST ROM 

WE live today in the midst of a 
world·wide struggle, declared and 
undeclared, between peace-loving 

democracies and aggressive totalitari
ans. The sympathies of most Americans, 
needless to say, are with those nations 
which are struggling for "life, liberty, 
and the pursuit of happiness." 

However they may lag behind in the 
matter of armament, regimentation, and 
general blood-thirstiness, democracies 
which encourage free and inquiring 
minds among their citizens should at 
least excel in the very important quality 
of ingenuity. American free-lance inven· 
tors, for example, are renowned the 
world over for their intelligence, persis
tence, unconventionality, and sheer 
weight of numbers. And however we 
Americans may hate the macabre busi
ness of war itself, there is plenty of sober 
reason, these days, for American inven
tors to give serious thought to military 
and naval inventions. Inventions that 
serve to check those premier weapons of 
sudden and secret attack-the warplane 
and the submarine-may even classify as 
works of true humanitarianism. Herein 
are a few suggestions. Though most of 

the basic ideas suggested to American 
military-minded free-lances in this ar
ticle are essentially simple, their practi
cal development would, needless to say, 
entail plenty of painstaking technical 
research. 

As to possible war-winning inventions, 
the inventor can save himself no end uf 
time and trouble at the start by writing 
off the slate as illusory the three 
weapons most dear to the hearts of fea
ture writers and movie scenarists: (1) 
a super-lethal gas; ( 2 )  a super-power
ful explosive; and (3 ) a "death ray" 
capable of killing men, or disabling 
tanks, airplanes, or ships at a distance. 

D EVELOPING either a super-lethal 
gas or a super-powerful explosive 

is hazardous enough in a large plant 
equipped with adequate safeguards. For 
the average free-lance, such work would 
be prohibitively dangerous. Despite all 
the organized research lavished on these 
two projects, so far as I know, no new 
wartime gases have been developed since 
1918, and "atomite" ( the latest high ex· 
plosive ) is only a third more powerful 
than 1918 trinitrotoluol, or TNT. 

In principle, the much publicized 
"death ray," perhaps first described by 
H. G. Wells in his fantastic story of in· 
vading Martians, is simply a closely com
pacted beam of electro-magnetic radia· 
tion, or radio waves. The wavelength de· 
pends on the target, which must "reso
nate" to it for maximum current and 
voltage effects within itself. For man
targets, a wavelength of 3 to 4 ( or 1% 
to 2 )  meters might be used. For average 
warplane-targets, a wavelength of about 
40 ( or 20) meters might be suitable 
(assuming 65 feet wing spread) . 
Very simple, so far. Bugs and mice, 

perhaps, actually have been killed with 
"death rays" of a sort. All you have to 
do, to bring down a German bomber 
flying over London, say, is to direct upon 
it a sufficiently powerful radio beam at 
perhaps 20 meters wavelength, or 15 
megacycles per second frequency. But 
wait a minute. There is the slight con
sideration of electric power. To bring 
down that German bomber by this 
method may take about all the electric 
power in Great Britain, or possibly all 
the power in the British Empire, to iay 
nothing of a lot of super-powerful vacu
um tubes as yet undeveloped. Perhaps it 
would be simpler and cheaper, after all. 
to shoot that bomber down with a bat
tery of very efficient British 3.7-inch 
anti-aircraft cannon. 

The standard airplane locator, in wide 
use by the world's armies today, is a very 
simple device operating on the principle 
of audio frequencies or sound waves. 

325 
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In the regular military instrument, a 
cluster of four large horns is mounted on 
a universal pivot, the mouths of the horns 
being pointed at the noise-producing air
plane, and the small ends of the horns 
being led to earphones on two men , 
either with or without the aid of audio 
amplifiers_ The horns are then, in effect,· 
two pairs of magnifying ears, one pair 
giving the plane's azimuth angle, and 
the other pair its altitude angle_ An air
plane can be detected and located by this 
device at distances of 10 miles or more, 
provided that the airplane's propeller, 
as well as its motor, is turning over at 
somewhere near normal revolutions. 

Silencing the airplane engine alone 
does not avoid detection, for at modern 
high speeds most airplane noise actually 
comes from the propeller. If the pilot 
throttles back his engines, however, and 
glides silently in towards his objective 
from high altitude, that is a horse of a 
different color which calls for a locator 
of radically different design_ Even so, 
the standard audio locator still has a 
fleeting chance, because the pilot must 
occasionally "gun" his motors unless he 
wishes them to choke up. 

Telescopes and binoculars are, of 
course, widely used, but there are defi
nite and rather low limits to distant
seeing by this means. This limitation 
is largely due to the extreme shortness 
of light waves compared with the molec
ular structure of the atmosphere and 
of the particles suspended in it. 

In ordinary diffused haze, yellow fil
ters on binoculars help slightly. Red 
filters, passing only the longest visual 
wavelengths, help considerably ; they 
are, in fact, standard practice for all 
long-range aerial photography. But 
through very dense haze, or fog, or 
clouds, involving larger particles of 
liquid or solid, no visual filter will en
able us to see. Nor is near-infra-

SCIENTIFIC A M E R I C A N 

red photography much more effective. 
Anyone who has ever ridden in a high

powered airplane at night has noticed 
large blue flames streaming backward 
out of the engine exhaust ports. These 
flames mean plenty of heat (or infra· 
red) radiation - on a wavelength some
where around one thousandth of a cen
timeter. Hot, exposed cylinders or ra
diators also mean infra-red radiation, 
and so does even the warm air streaming 
backward from these parts. 

The most sensitive known detector of 
heat waves is the thermocouple - an 
electrical junction between two wires of 
dissimilar metals. For maximum sensi
tivity and directional effect, the thermo· 
couple itself is placed at the focus of a 
large parabolic reflector. Such an ar
rangement can be made so amazingly 
sensitive that it will indicate the heat 
radiated by a candle several miles away. 
For airplane-locating, two or three of 
these thermocouple units, each mounted 
on horizontal and vertical degree-scales 
similar to those on a theodolite, might 
be set up at known ground locations. The 
airplane's position in free'space would 
then be found by triangulation. 

AS another possibility in airplane-de
ft tection-and-Iocation, rather remote 
at the present time, how about us· 
ing electro-magnetic waves still longer 
than infra-red - ultra-short radio waves 
of a wavelength, say, somewhere around 
half a meter, or 50 centimeters ? Or pos
sibly somewhat longer waves around 5 
meters? On the 5·meter waves. the de· 
sign of a transmitter and receiver cir· 
cuits is easier and cheaper. But on the 
50-centimeter waves, necessary parabol
ic reflectors, beam antennas, and other 
arrangements for three-dimensional di
rection-finding receivers are more com
pact, easier to handle, and less expen
sive. The general idea is somewhat simi-

POSSII)l� IRON 011. PART-IRON [l�CTR.O-MAGNHIC 
BOATS,R£INfO!l.CING �ARTl-fS MAGNfTlC FI £LD / � WOODr.,N , M AGNHOM£n:p..., 

��51iI""1II!!II_ � f'>OAT M�SUR.£.S .;. - :::;:(. ;:.�:.:J MAGNETIC ,-�-..J'---,.... FIE LD ---,�",._ .. � 

A sil ent submar ine on ocean bottom would ind icate its presence by d iverting 
magn eti c lines between two spec ially e qu ipped sh ips, as the author expla ins 
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lar to the new radio echo altimeter used 
on modern airliners, operated in reverse. 
Radio engineers and amateurs have al
ready noticed occasional queer ultra
short-wave radio "reflections" that 
seemed to come from airplanes passing 
overhead. 

Suppose we have, in the center of Lon
don, say, a high-power, ultra-short-wave 
radio transmitter capable of sending out 
periodically repeated short tick signals 
of some characteristic form. Suppose 
we have, further, in the surrounding 
countryside, at distances of 20 or 50 
miles outside the city, several suitable 
radio receivers, preferably of directional 
type. The receivers could be elevated to 
get both direct signals and those reflect
ed from high-flying planes, or they could 
be placed beyond the bulge of the hori
zon where signals will be received only 
by reflection from airplanes. (The direct 
signals would be useful for timing, but 
might cause too much interference with 
the reflected signals.) In either case, 
two or three directional receivers might 
be able to locate the enemy airplanes 

Ant i-a ircraft battery in action, w ith 
e qu ipment to d irect art ill ery fir e 

closely enough to hang up an effective 
H-E barrage. Or the triangulation 
might be made indirectly from time dif
ferences. 

Submarines are particularly menac
ing to nations whose security depends 
on sea power - nations such as Great 
Britain and the United States. The 
standard method of locating submarines 
from surface patrol boats, derived from 
1918  practice, depends on the underwa
ter transmission of the noise from a sub
marine's propeller. The sound pick-up 
is a binaural pair of under-water micro
phones, preferably spaced several feet 
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apart, and similar in principle to a pair 
of under-water ears. 

This method is wholly dependent 
upon the submarine's maintaining some 
engine revolutions, which it must do to 
maintain depth in deep waters such as 
most of the Caribbean Sea or the Pacific 
Ocean. But in shallow waters, such as 
the American or European coastal areas 
of the Atlantic, a sub can lie quietly on 
the bottom for hours at a time, unde
tected by ordinary hydrophone methods. 

Echo- soundin g e quipment could he 
u sed to locate hidden enemy sub s  

But aside from these present methods, 
there are two physical principles by 
which we might make the submarine dis
close its presence involuntarily even if 
it is not obliging enough to turn over its 
propeller. One is the principle of under
water sound reflection now in standard 
use as echo sounding gear on most war
ships and many larger merchantmen. 

Standard echo-sounding apparatus 
records a continuous graphical trace of 
the bottom over which the ship is cruis
ing - by sending out a sound tick from 
an underwater "loudspeaker" (repeat
ed at intervals of about a second) and 
measuring the time it takes the tick to 
travel (at about 5000 feet per second) 
first down to the bottom, whence it is 
reflected, and then back upward to an 
under-water microphone on the ship. Set 
for 100-fathom maximum depth, the or
dinary echo sounding gear traces a con
tinuous profile of the bottom as the ship 
steams ahead at full speed, and clearly 
indicates a rock, a ledge, or other ob
struction on a level bottom, provided 
the obstruction has a height of at least 
five fathoms (30 feet) . This is somewhat 
more than the height of a submerged 
submarine lying on the bottom. 

An ultra-sensitive echo-sounding set, 
with magnified depth change indication, 
could perhaps be installed as standard 
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"Tick " s ignal s sent out regularly by short wave would be reflected by an un seen 
plane , picked up by several stations , and the plane then located by trian gulation 

equipment on submarine-chasing patrol 
boats. Where a submarine is suspected 
of lying quietly on the bottom, the patrol 
boat could cross and recross over the 
suspected area at high speed, meanwhile 
running the sounding set continuously. 
Whenever a small peak on the depth 
curve indicated a bottom-hugging U
boat, depth charges could be let go. Of 
course any submerged rocks, ledges, or 
wrecks should, if possible, be charted 
in advance, lest they give false alarms. 

There is still another physical princi
ple that might be used in locating sub
merged and silent U-boats - magnetism 
and permeability. The equipment re
quired here would be considerable - in 
addition to the usual armed patrol boats, 
a small wooden ship, completely non
magnetic and equipped with ultra-sen
sitive recording or indicating magnetom
eters. And possibly two additional 
ships _. part-iron craft equipped with 
powerful electric generators and wire
wound so that the whole boat is nothing 
more than a powerful electro-magnet of 
the bar type. 

EVERY student in college physics 
has performed the experiment of 

drawing on paper, by means of iron fil
ings or small compasses, the magnetic 
field between two bar magnets ; and 
every student knows, too, that introduc
ing a piece of highly permeable sub
stance, such as iron or steel, into this 
magnetic field will tend to pull the lines 
of force into itself_ thereby distorting 
the nearby lines of force. Very welL 
then - suppose a submarine is lying on 
the bottom at a depth less than 50 fath
oms (300 feet) . The wooden magnetom
eter ship cruises around the suspected 
area on the surface. making precise 
magnetic measurements of the earth's 
field with ultra-sensitive indicating or 
recording magnetometers. In the vicin
ity of the submarine (and most notice· 

ably. directly above it) the magnetome
ters should show a sudden change in 
the direction or intensity of the earth's 
field, due to lines of force being distorted 
towards the submarine by its high mag
netic permeability. 

As an alternative method, consider
ably more complicated but possibly 
more effective, the two part-iron elec
tro-magnet ships could be formed in 
column perhaps 500 yards or so apart, 
N (bow) pole of rear ship lined up with 
5 (stern) pole of leading ship, the local 
magnetic field so created preferably re
inforcing, so far as possible, the earth's 
magnetic field. The wooden magnetom
eter ship could then hold station mid
way between the two electro-magnet 
ships, making continuous magnetic 
measurements as described above. 

The magnetic method would, of 
course, be slower and more complex 
than the echo-sounding method. But 
being immune from the blandishments 
of rocks and ledges, it would perhaps be 
more certain, except for faulty indica
tions due to any submerged wrecks of 
iron and steel ships. 

If you want to succeed as a free-lance 
inventor, in war or peace, don't follow 
the customary and well trodden paths 
- there the great laboratories and the 
formal organizations naturally have you 
licked from the start. But remember 
also that most of these organization 
scientists and team technicians have to 
keep their noses very deep in their own 
particular little ruts, so that often they 
have neither the time nor the energy to 
see the woods for the trees. So, Mr. Free
Lance, keep your eye on the woods as a 
whole, keep your viewpoint fresh and 
unj aded, and look for the new angles 
the at-first-sight-impossible angles, the 
angles that will drive quickly around 
those too-well-known stone walls into 
which big research teams are butting 
their collective heads. 
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WEATHERED LAYER 

Se t·up of e quipmen t for seismo graphin g and, in se t, placin g the sei smome ter s 

Seismographing For Oil 
THE seismograph used in the search 

for new petroleum deposits derives 
directly from the seismograph employed 
in earthquake seismology to record the 
location and intensity of earthquake 
shocks. Seismographs have been used by 
the oil industry for many years and have 
aided in the discovery of some of the 
world's greatest oil fields. 

At the present time exploratory crews 
sent out by The Atlantic Refining Com· 
pany are employing seismographs in an 

area in northeast Texas to determine the 
location of underground formations of 
the type in which oil is usually found. 

In modern seismographic reflection 
shooting a charge of dynamite is placed 
in a hole drilled to a depth of from 40 
to 100 feet. The firing of the charge 
creates a sound wave which spreads out 
in all directions. Each time the wave en· 
counters a different reflecting stratum a 
small amount of energy is reflected ba«k 
toward the surface. 

The reflected vibrations are picked up 
by seismometers or geophones, amplified 
by vacuum tubes, and photographed on a 
strip of paper. Study of the photographic 
record, including the time it takes for the 
sound wave to reach the various strata 
and be reflected back again, makes it 
possible to chart the geologic character
istics of the subsurface. The charts, in 
turn, lend themselves to the selection of 
drilling sites over formations of a type 
favorable to oil deposits. 
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OUR POINT OF VIEW 
Patent Sesqui-Centennial 

SAMUEL HOPKINS, of Vermont, was granted the first 
United States patent in 1790. That was just 150 years ago 

this year. In the years since then there have been a total of 
more than 2,200,000 patents. Only 9957 of these were granted 
before the patent system was revised and refined in 1836, hut 
in the last 50 years alone, 1 ,799,000 were granted, or more 
than four times as many as in the first hundred years. 

This evidence of the importance and "workability" of our 
patent system makes difficult of understanding the many 
attacks levelled at it in recent years. That the protection it 
affords the inventor has spurred the enterprise of the nation 
seems conclusively proved. And why not ? It was set up "To 
promote the progress of science and useful arts by securing 
. . . to inventors the exclusive rights to . . . their discov· 
eries." Those exclusive rights have provided the incentive 
for vast developments in many fields, has given us numerous 
new industries, and promises to give us many more. The 
example of one automobile manufacturer, The Ford Motor 
Company, is illuminating. Commenting on the 28,OOO,OOOth 
Ford, the New York Times said that, since 1903, the Ford 
Motor Company has paid out in wages $4,230,000,000, pur
chased materials costing $10,000,000,000, while the govern
ment has received taxes of $700,000,000. 

Multiply these figures by the number of cars of all makes 
produced, and by all the other new industries made by inven
tions of new things or of improvements on old ones, and the 
picture is extraordinarily impressive. Invention and the safe
guards of the Patent System are the basis for this vast success. 

Perhaps changes in the Patent System may be necessary. 
They should not, however, be made willy-nilly by politicians. 
They should be made only after thorough and judicious study 
of the facts by experts, not as a result of prejudice by dilet
tantes and social reformers. It has been a good system that 
has poured untold billions of dollars into the pockets of farm
ers and miners, investors and wage-earners, all those who have 
been and are touched by the fingers of our enormous industrial 
system. It should not be cast aside lightly, nor ripped apart 
by unwise hands.-F. D. M. 

Opportunity 

PART of this month's piece on the current and important 
question of television, supplementing that on page 265 

of last month's issue, takes the form of a one-act playlet of 
comedy and pathos. (All dialog is fictitious, based on fact.) 

Federal Communications Commission : "You television ex
perimenters have shown some progress, so we are going to let 
you put on semi-commercial programs, starting next fall." 

Radio Corporation of America : "Whee ! Let's go, boys." 
Business of preparing and publishing advertisements of 

television receivers, telling what has been accomplished and 
what is in store for lookers-in. Also of reducing prices so that 
John Public will be better able to purchase receivers. 

FCC : "Stop ! You have been bad boys. We don't like your 
advertising. You are actually trying to get the public to buy 
your equipment. You have taken advantage of our ruling. 
We take it all back. You can't go on commercial schedule 
until we investigate you and find out why you actually want 
to sell receivers." 

Curtain. 
In the figurative lobby after the show, a member of the com

mission made the following statement, as reported by the 
daily press: "Should the market be saturated with 30,000 
receivers of one manufacturer, sold on the installment plan 

and promoted by a sales campaign and pep talks, any other 
set maker entering the market at a later date would be handi
capped and retarded, wouldn't he? "  

Wouldn't he ? You're dam' tooting he would ! And why 
shouldn't he be "handicapped and retarded." Since when has 
the American business method been to wait until all late 
comers have had an opportunity to take every advantage of 
the pioneering work done by others ? Since when has it been 
the practice to penalize initiative and gumption, to crack 
down on those who have blazed the trail, and to hand ready
made success to Johnnies-corne-lately? 

Television has always had a warm spot in our heart. We 
have watched it from the time when it was a pup, its eyes 
literally unopened. We have seen it take its first staggering 
steps, its eyes still far from perfection. We have rejoiced at 
its first blurry successes, its first crude and flickering pictures. 
We have drunk a toast to its 441-line pictures that were good. 
We uttered a cheer when the FCC said go ahead. And now 
comes the ultimatum that the pioneers in the art cannot reap 
where they have sown, for fear that someone else in the indus
try may be "handicapped and retarded." 

Words fail us; our typewriter stutters in protest at the 
words we would put on paper. "Handicapped and retarded," 
indeed ! It is high time that citizens of this country, official 
and private, awakened to the fact that business and industrial 
progress must not be penalized by bureaucratic methods which 
prefer pseudo-solicitude for the public to the application of 
those doctrines that, in the past, have brought to us the end
products of scientific research and development.--A. P. P. 

Let's Look At It Selfishly 

WHEN an argument arises as to whether or not it is right 
and proper that American aircraft factories should sup

ply planes to foreign nations, there is one phase of the situa
tion that should not be forgotten. 

Whether in peace or war, it is highly desirable that this 
nation should have available the best possible aircraft. In 
peace, we need reliable air transportation ; in war, we need 
the finest available air defense. The only way in which these 
ends can be achieved is through experience-experience in 
design, in construction, in flying. It should be obvious that 
neither the transportation industry of this country, nor its 
military forces, can afford to spend more than a certain 
maximum in acquiring this experience. If, however, foreign 
nations purchase our airplanes in large numbers, we become 
the gainers in more ways than one. 

First : A profit is realized on each sale, part of which may 
be turned back into the industry for research in improved 
designs. Second : This constant improvement in design will 
keep us one step or more ahead of possible enemies. Third : 
More orders mean greater production facilities which, in tum, 
place us in a highly advantageous position in case of trouble. 
Fourth, and most important of all : Operation of aircraft 
under wartime conditions reveals needed improvements that 
might never be found under routine testing. 

Every thinking American sincerely hopes that the United 
States will be able to keep_ out of foreign entanglements; at 
the same time, he realizes that we must be prepared at all 
times to defend our own country when and if the pressure 
becomes too great. With aerial warfare daily becoming a more 
important part of the military scheme of things, it behooves 
us to keep our powder dry. We can best do this, as far as 
air power is concerned, by taking our profit in the foreign 
market and applying it to the upbuilding of our own air equip
ment.--O. D. M. 
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HISTORY IN A BOG 
FORESTRY is a long.time proposi. 

tion. The lumbering industry a 
hundred years hence will depenrl 

upon forests which are started this year. 
When agricultural crops prove unsuited 
to a region they can be changed the 
next year, but by the time forest crops 
are found to be unsuited to a region 
many, perhaps costly, years have 
elapsed. Therefore, the forester must 
exert every effort to determine that his 
forests will, as nearly as can be fore· 
told, successfully come to maturity. 
Careful calculations may be upset by 
accidents such as fires and insect epi· 
demics, but climate is the chief con· 
trolling factor in the establishment and 
survival of forests. To assure some cer· 
tainty of success in forest management 
it is therefore necessary to have some 
certainty of the kind of climate the for· 
est must endure in the next hundred 
years. This may seem impossible, but 
weather is known to run in cycles, and 
if you know the weather of the past YOIl 
can calculate that of the future with 
fair accuracy. 

There are two methods of determin· 
ing general weather conditions over 
periods of hundreds or even thousands 
of years. First, analysis of tree rings, 
a process which can predict weather 
cycles down to intervals of even a few 
years ; second, pollen analysis, which 
deals with weather in cycles of cen· 
turies. 

The first method is relatively well· 
known, and much information has been 
accumulated through correlating clio 
matic variations with width of annual 
growth rings in trees. Periodicity of 
wet and dry weather has been estab· 
lished and, in conjunction with local 
weather bureau records, it can be dis· 
covered that either a wet or dry cycle 
is commencing. The first few years are 
critical in the life of forest plantations, 
and absence of moisture is most often 
the fatal factor. In forest planting, es· 
pecially, short·range determination of 
the weather cycle is an invaluable aid 
because it is possible to choose years 
at the beginning of a wet cycle and 
plant accordingly. 

The second method of long range 
forecasting, pollen analysis, is still new, 
relatively unknown, and not as well 
substantiated as tree·ring analysis. 
However, it does hold promise of add
ing to our knowledge of changing cli
matic conditions and it does have sig
nificance in forestry. It is obviously 
more intelligent to handle existing for
ests so that they will perpetuate them-
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Forest Managers Beginning to Use a Method of 

Long-range Climatic Prediction Based on the 

Study of Fossil Pollen Grains with Microscopes 

By W. F. M c C U L L O C H  
School of Forestry. Oregon State College 

New York State Museum 

selves than it is to clear off for· 
ests in the lumbering process 
and then start from scratch with 
seedlings. From the long-range 
standpoint foresters wish to 
know whether or not forest spe· 
cies will maintain themselves 
naturally or whether they will 
die out under natural condi
tions, necessitating replacement 
with different species. Informa· 
tion on the possibilities of con
tinued growth of a species in a 
given region may be calculated 
by determining whether its pol· 
len is increasing or decreasing 
in peat bogs. This process of 
examining peat profiles in bogs 
to determine their pollen con
tent is now known as pollen an
alysis. Because of the potential 
value of this kind of investiga· 
tion it is described here in some 
detail. 

Until lately it was thought 
that fossils in rock and coal 

A vertical section of varved clay from the 
bed of a former glacial lake in New York 
State. One-inch square s at left give scale. 
These thin, annual, horizontal band s of vary· 
ing sediment enable the geologi st to work 
out definite date s which, in some cases, 
can be correlated with bo g pollen dating 

seams were our only record of forests 
of the past, but recent studies in 
Europe and in North America have dis· 
closed a fascinating source of material 
which enables the reconstruction of for
est history since the retreat of the gla· 
ciers. Different plant groups may be 
identified by their pollen ; and the 
dominance of different types of plants, 
as shown by the excess of their fossil 
pollen in peat bogs, indicates a type of 
climate known to be hospitable to those 
plant groups. For example, gradual reo 
placement of fir and spruce pollen by 
hardwood pollen indicates a period of 
increasing warmth in the long.time 
weather cycle ; indicates also that 
southern trees may safely be introduced 
farther north. For those who are able 
to read them, such peat bog records of 
our forests are scattered all over the 
northern part of the continent. 

THESE records are intimately tied 
up with the glaciers. As the ice 

melted and glaciers retreated, forests 
moved up from the south to take over 
the newly uncovered lands. The ice 

pack was by no means uniform, and 
many small depressions were left on 
the uncovered terrain. These low spots 
filled with water from the melting gla· 
cial front, and, with the advance of plant 
growth, bog formation began. 

The principal plant in a bog is sphag· 
num moss. As it decays, plant frag
ments sink to the bottom of the pond, 
gradually filling it. As more and more 
plant remains sink down, the moss be
comes a more or less homogeneous layer 
of organic material - peat. 

With no drainage from the bog, the 
standing water over the peat becomes 
acidic. The constant addition of decay· 
ing organic substance soon raises the 
acidity to a point where decay organisms 
are either greatly hampered or cannot 
function at all. Materials falling into 
the bog are therefore preserved prac· 
tically unchanged in the peat. Pollen is 
one of these materials. 

It is not uncommon to find lakes cov· 
ered with a yellow dust in the spring or, 
at the same time, to find a yellow ring 
around mud puddles. Upon examina· 
tion this will prove to be pollen - tree 
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A win ged pollen grain of Au strian pine, ma gnified approximately 1450 diameter s, 
a probably unexcelled photomicro graph by Dr. F. P. McWhorter, of Ore gon State 
Colle ge. The reticulations on the surface of the win gs afforded identification 

pollen, most of it. Almost all trees are 
wind pollinated ; they do not have showy 
flowers to attract bees and hence they 
depend upon the wind to distribute their 
pollen. This is a somewhat haphazard 
method. Therefore, in order to assure 
fertilization of the female flowers, im
mense quantities of pollen are produced. 
Some of this falls into bogs and, as bog 
formation continues, succeeding layers 
of pollen are incorporated into suc
cessive layers of peat. 

Peculiarly enough, pollen, though 
seemingly a fragile substance, possesses 
an exceptionally durable outer coat. 
This outer coat, or wall, is characteris
tically marked ; sculptured, punctured, 
crossed with bands or spined like a sea 
urchin, but in all cases is marked, so 
that the pollen of grasses are distin
guishable from that of flowers, shrubs 
from trees. For this reason it is possible 
to follow forest history very readily. The 
pollen of forest trees is readily separ
able down to genera, and occasionally 
even to species. 

ANALYSIS of a vertical series of 
.tl. samples from pollen·containing 
peat makes it possible to trace the his
tory of the succession of different kinds 
of trees composing the neighboring for
ests from the time when the bog was 
established. Coniferous pollen is mostly 
equipped with wings, as shown in the 
illustration ; and some investigators have 
assumed that it will travel farther than 
the non-winged pollen of non-coniferous 
species. However, the very fact that for
est pollen is so widely transported by 
wind is adequate assurance that the 
record will be representative of trees 
over a wide area, not merely of those 
adjacent to any given bog. The author 
has found pollen floating in sea water 

75 miles offshore from a forest of Sitka 
spruce and hemlock ; and pollen has 
been trapped on glass slides exposed on 
airplane wings at an altitude of 10,000 
feet. 

A very fine correlation has been 
worked out in Europe between peat bog 
histories and clay varves, another form 
of geologic record. Clay varves, shown 
in the other illustration, are the sedi
mental bands of water-borne silt laid 
down year after year. The coarser ma
terial brought down by the spring flood 
water alternates with bands of finer silt 
laid down by the quieter water of mid
summer, and thus provides an annual 
record. Varves may be counted back 
about 25,000 years, which is roughly the 
length of our pollen deposit history. 
Investigators in Europe have discovered, 
for example, that at the geologic period 
when birch remnants were common in 
the varves there was an abundance of 
birch pollen in the peat deposits of the 
same period. Similarly, finding spruce 
or other conifer twigs and leaves in the 
varves would be correlated with finding 
pollen of that species in ·peat layers of 
the same age. This is the strongest 
evidence of the authenticity of peat bog 
history. 

The mechanics of pollen analysis are 
simple. Samples of peat from successive 
layers are obtained by means of a peat 
sampler. This is a short section of pipe 
equipped with a cap at one end. The 
cap is attached to a steel rod running 
through the pipe, and threaded so that 
any number of rods may be coupled on. 
The sampler is pushed down into the 
peat to the desired depth, then the rod 
is pulled up gently, drawing the cap 
back into the pipe where a spring en
gages it. The sharpened lower edge of 
the pipe is thus exposed and, as it is 
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once more pushed down, a core of peat 
is cut off and retained in the pipe. 

Separation of pollen grains from the 
peat may be accomplished by adding 
chemicals which destroy the peat and 
leave the pollen grains fairly well in
tact. Another method, used by the 
author, is to separate the materials with 
an ordinary milk-shake mixer. After 
thorough agitation the various particles 
may be separated by adding a water
soluble dye such as safranin. This col
ors the peat pink, and leaves the pollen 
grains their natural brownish or yellow 
color, greatly facilitating identification. 

A drop of peat material is placed 
on a microscope slide and the grains are 
tallied in order of occurrence. Only a 
few different kinds appear in the record 
at one time, and it is not necessary to 
count a great many at each level in the 
bog in order to establish a truly repre
sentative sample of the pollen present. 

When samples have been obtained at 
one-foot intervals down to the bottom of 
the bog it is fairly easy to reconstruct 
the history of plant succession in that 
region. The replacement of tree pollen 
by grass pollen in some bogs, followed 
again by an abundance of tree pollen, 
indicates that over a long period there 
was sufficient change in climate to elim
inate trees and replace them with vege
tation of prairie-like character. Return 
of the trees may be interpreted to mean 
return of moister weather cycles. This 
is the important phase of pollen analysis 
to foresters. It gives at least an indica
tion of the kind of weather to be ex
pected for the next few hundred years : 
and therefore an indication of the kinds 
of forests which may be expected to 
maintain themselves in the region dur
ing that period. 

EXAMINATION of a bog north of 
Syracuse, New York, showed bal

sam fir and spruce to be the most numer
ous pollen at the bottom of the bog. 
These two species gradually gave way 
to beech, oak, and white pine. Similar 
conditions have been found by other in
vestigators working in Ohio and the 
southern Lake States ; in all cases a 
solidly coniferous forest followed the re
treat of the glaciers. Hardwoods came 
in from the south, at first slowly, then in 
increasing numbers, until they domi
nated the forest. This is the condition 
existing today. Hardwoods grow more 
rapidly as young trees and, starting from 
seed, will generally grow fast enough 
to shade out associated conifers. From 
the evidence of pollen analysis, hard
woods may be expected to be a safe bet 
for forest production in the northern 
United States for several hundred years. 
After that time it may be necessary to 
anticipate return of the conifers. Analy
sis of the pollen profiles that are bein/!: 
laid down in peat bogs today will tell 
the tale. 
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WHAT CAUSES MAGNETIC STORMS ? 
MUCH public interest has lately 

been aroused by the occurrence 
of "magnetic storms." Along 

with variations in the Earth's magnetic 
field (which, by themselves, would have 
been noticed only by the possessors of 
delicate recording apparatus ) ,  great 
electric currents flowed through the 
solid crust of our planet. Points a few 
hundred miles apart were at electric 
potentials differing by hundreds of 
volts - which became almost danger· 
ously evident when a continuous tele· 
graph wire j oined them. The "earth 
currents" spilled over into telegraph 
lines and completely disorganized the 
operation of the intricate - and usually 
perfectly functioning - automatic reo 
cording instruments used in modern 
telegraph practice. Radio reception 
was badly disturbed, too, showing that 
the trouble extended far up into the 
upper reaches of the air, to the ionized 
and electrically conducting layers which 
normally act like a smooth concave reo 
flector, and divert radio waves around 
the Earth. All North America, and com· 
munications with Europe, were affected, 
and, judging by previous experience, 
the effects were world·wide. 

The first thing that those who knew 
anything about the subject asked as
tronomers was : "Where are the sun
spots which are responsible? "  

This was n o  idle question. For haH 
a century and more, the 'Earth's mag
netic field has been carefully recorded 
by automatic apparatus at many sta
tions. Great numbers of magnetic storms 
have been observed - only occasionally 
as large as those which recently hap
pened - and it has been found, year 
by year and decade by decade, that 
their numbers rise and fall in striking 
parallelism with those of the spots upon 
the Sun, in a manner which leaves no 
possible doubt that the two are in some 
way closely connected. What is more, 
it is usual, at the time of a great mag
netic storm, to find a group of sun-spots 
near the center of the Sun's disk -
though this is not a rule without excep
tions. 

In the same system of related phe· 
nomena belong the great displays o f  
the aurora - the Northern Lights -
which extend south from the Arctic re
gions to the middle latitudes, and, rare
ly, even into the tropics. These are 
practically always accompanied by 
pronounced magnetic disturbances, and 
are related in the same way to sun
spots. 

The evidence was convincing, even 40 
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Not Sun-Spots but Gases Erupted from the Sun and 

Traveling to Earth at Times of Solar Turmoil 

Sun-Spots May but Need Not Accompany This 

. . . 

By H E N R Y  N O R R I S  R U S S E L L ,  Ph.D. 
Chairman of the Department of Astronomy and Director of the Observa
tory at PrInceton University. Research ABsoc1ate of the Mount Wllson 

Observatory of the Carnegie Institution of Washington 

years ago, that these were all intimately 
related - not by accident, but by some 
real causal connection. But the inter
pretation of this connection still leads 
to some of the most puzzling problems 
of cosmical physics. 

In the first place - which is cause 
and which is effect? The luminosity of 
the aurora and the disturbances of ra
dio transmission occur simultaneously 
in the same part of the upper atmos
phere, and evidently are two sides of 
the same event. But do the currents 
inside the Earth cause those in the 
atmosphere, or vice versa?  This ques
tion can be handled mathematically. If 
the disturbing magnetic forces which 
are superposed on the ordinary steady 
magnetic field, and their changes with 
time, have been so well observed that 
we can get a good idea how they 
changed all over the Earth, an analyti
cal discussion based on principles 
worked out by Gauss more than a cen
tury ago will show whether the currents 
which produced these forces were inside 
or outside the Earth's surface (on which 
the points of observation lay ) . The 
answer is definite - the main source of 
disturbance is outside. Hence the cur
rents which flow far above our heads 
are primary, and those within the Earth 
are secondary - induced by the others. 

BUT what is the relation of all this to 
sun-spots ? Common sense suggests 

that things happening in the thinnest 
part of the airy envelope of our little 
planet can hardly be the causes of the 
appearance of spots on the Sun, 93,000,-
000 miles away, and so large that the 
Earth could be dropped into the middle 
of the dark center of one and have a rim 
around it thousands of miles wide. Yet 
how can these spots affect the Earth ? 

Cumulative evidence has convinced 
everyone that the spots are not effective 
in themselves, but that they serve as a 
useful - and decidedly accurate - in
dex of the varying general activity of 
the Sun. Near an actively changing 
spot, the Sun's surface is in turmoil. 
Bright regions, as well as dark, often 

appear, and, when these are seen at the 
edge of the visible hemisphere, eruptive 
prominences are frequently observed. 
Great masses of gas are raised high 
above the ordinary level of the chromo
sphere, and subject to rapid and 
extraordinary changes. The admirable 
motion pictures obtained by Lyot in 
France and McMath in Michigan show 
that the motions are very complicated. 
Often the luminous gas which goes up 
comes down again ; but there are times 
when great masses of it are evidently 
driven clean away into space, at huge 
and increasing velocity. 

If we follow such a mass of gas -
say hydrogen - in imagination, we 
must conclude that, as it becomes ex
cessively rarefied, it will be ionized -
the electrons will cut loose from the 
protons. Such a swarm of electrified 
particles can no longer give out the 
familiar spectral lines, and will be in
visible. But the attraction between the 
positive and negative charges will keep 
it from spreading out indefinitely. Sup
pose that such clouds of particles, fly
ing away from the Sun at perhaps a 
thousand miles per second, should pass 
the Earth. Even a small magnetic field 
- like that of the Earth 50,000 miles 
away - has an extraordinary influence 
on the motions of charged atoms ( and 
much more on electrons ) .  They no 
longer move in straight lines, but at 
first in sweeping curves, then, as the 
magnetic field increases, their tracks be· 
come spirals around the lines of mag· 
netic force. By the time they are a 
thousand miles from the Earth, they will 
be practically coming down these lines 
of force - though in narrow spirals -
and will enter the Earth's upper atmos· 
phere, mainly in the vicinity of the 
magnetic poles. They will naturally set 
the thin gases shining - as artificially 
produced streams of electrons do in 
vacuum tubes - will come on down un· 
til their energy is exhausted, and then 
stop.  This accounts in a general way 
for the properties of the aurora - its 
appearance in the polar regions and 
the fact that the luminous clouds or 
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streamers rarely come lower than 60 
miles above the ground, and never lower 
than 45. Separate patches and streaks 
in the cloud of particles account for 
the ever·changing clouds and streamers 
of an active aurora. 

It is obvious, too, that the incursion 
of this swarm of charged particles into 
the atmosphere will ionize it - affect· 
ing radio transmission - and make it 
more conducting, so that considerable 
electrical and magnetic effects might 
follow. 

WHEN investigators pass from these 
qualitative considerations to a de

tailed attempt to explain the great and 
apparently erratic changes of field in a 
typical magnetic storm, the thing be
comes very complicated, and no satis
factory detailed solution has yet been 
reached. The elementary theory indi
cates that the region where most of the 
particles come down should be but a 
couple of hundred miles from the mag
netic pole, instead of 1500 as it is. The 
system of currents which produce the 
magnetic storm may account for this, 
but no one knows quite how. It is also 
not easy to see how a swarm of particles 
which has come 90,000,000 miles can 
contain denser patches as sharply de
fined as would be required to produce 
the narrow straight rays which so often 
appear in the aurora. But this seems 
to be no reason for giving up an ex
planation which is so satisfactory on 
general lines. 

The regions of eruption on the Sun, 
from which the clouds are ejected, are 
usually, but not always, connected with 
spots - which explains without diffi
culty why the same is true of magnetic 
storms and aurorae on Earth. An ad
ditional effect, of a different type, has 
recently been well established. At vari
ous times, brilliant eruptions have been 
seen upon the Sun's surface, usually 
near spots. Far the brightest of all is 
one recorded by Carrington in 1859. 
He was making his daily drawing of 
the sun-spots visible on the disk when 
two patches of intensely white light 
suddenly broke out in the vicinity of a 
large spot group. Within a minute this 
had begun to fade, and a few minutes 
later they had vanished entirely. 

Up to the present, no similar erup· 
tion, bright enough to be seen in inte
grated sunlight, has yet been recorded, 
but there are plenty of them which can 
be observed with the light of a suitable 
spectral line - preferably the red line 
of hydrogen. 

In 1935 Dellinger pointed out that 
high-frequency wireless transmISSIOn 
had exhibited several sudden "fade
outs," involving great areas, but always 
on the sunlit side of the Earth, and sug
gested that they might be connected 
with solar eruptions. By good fortune, 
spectroheliograms had been taken at 

various observatories at the very times 
that some of these fade-outs occurred, 
and these showed that eruptions had 
actually happened. 

On April 8, 1936 a very brilliant 
eruption was independently observed at 
Mount Wilson and in Peru, and dis
turbances in the ionosphere and the 
Earth's magnetic field were recorded at 
the same moment. This crucial observa-

A series of six spectroheliograms 
coverin g a period of 75 minutes and 
showing some of the extraordinary 
change s seen in eruptive promi
nences as mentioned by the author. 
The six views are frames from a 
continuity of about 500. made by 
McMath and Sawyer with the new 
tower telescope at the Lake Angelu s 
station of the University of Michi
gan. The prominence lift s slowly at 
fir st, accelerate s rapidly, reaches 500,-

000 miles above the Sun in frame E, 
then rushes into space at an exceed· 
ingly high velocity. In the Lyot co· 
rona graph film s one ob serve s similar 
action-the prominence seem s fairly 
to slip off into space and vanish 
in apparent nothingness. The ef· 
feet on the viewer is one of awe 

tion has been confirmed on various sub
sequent occasions, and there is no doubt 
that these bright solar eruptions are 
accompanied by fade-outs in short-wave 
wireless signals, and by certain small 
but definite magnetic disturbances -
quite unlike those of an ordinary mag
netic storm. 

Since these phenomena occur at the 
very moment the eru ption is seen, they 
must be produced by something which 
has traveled from the Sun to the Earth 
with the velocity of light - that is, by 
some kind of light itself. Visible light 
would not affect the upper atmosphere 
perceptibly ; but a burst of ultra-violet 
light, of wavelength too short to get 
down through the air to the Earth's sur
face, would by that very token do some
thing in the upper regions where it was 
absorbed. The changes which affect 
radio transmission take place in the 
D layer of the ionosphere, at an eleva-
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tion of about 60 miles. Very short-wave 
light, like the strongest line of helium 
at ),584, would be absorbed by the upper 
layers, and not get down so far. But 
the great hydrogen line at 1215 - which 
is undoubtedly enormously the strongest 
line in its spectrum - would penetrate 
to about the right depth, and, when 
finally absorbed, increase the ionization. 

T.(NOWLEDGE of the spectra of 
.r these eruptions is therefore impor
tant, but it is hard to come by. Richard
son and Minkowski - who have made 
successful observations at Mount Wil
son-say, "The observer is in a position 
somewhat similar to that of a man trying 
to photograph the corona without know
ing when an eclipse will occur." 

He must watch continuously, and 
. have his instruments ready for instant 
use. 

Working with the smaller tower tele
scope, these devoted observers watched 
the Sun visually with a spectro-helio
scope, and, when an eruption occurred, 
had everything in readiness to photo
graph the spectrum instantly, on mo
tion picture film, or, for the infra-red, 
on plates loaded in a special magazine. 
Between luly and December, 1938, close 
to the time of sun-spot maximum, they 
recorded numerous small eruptions, but 
only five of the higher grades of inten
sity 2 and 3. 

The visible hydrogen lines show 
bright in these eruptions, and are the 
most conspicuous feature of the spec
trum. The calcium lines H and K, which 
are bright anyhow near sun-spots, ap
pear in the eruptions, and in one spe· 
cially bright eruption the infra-red line 
of helium, at 10830, showed bright. 

This indicates clearly that these erup
lions are primarily regions of strong 
emission from hydrogen, with probably 
helium too in the stronger ones. Now, 
by the very nature of hydrogen, an atom 
which has emitted one of the visible 
lines will go on to emit the great ultra
violet line. Could we get outside our 
atmosphere and photograph with this 
line, there is no doubt that the erup
tions would appear as enormously bright 
spots on the surface of the Sun -
which shines feebly in these short wave
lengths. Working, as we do, at the 
enormous disadvantage of having to ob
serve with the relatively weak lines in 
the visible region, we must catch only 
the greatest eruptions, which give out 
such a flood of ultra-violet light that 
they influence our atmosphere, far away. 

Light of this intense hydrogen line is 
very powerfully absorbed by hydrogen 
atoms, and hence exerts a strong radia
tion pressure upon them. It is fairly 
probable that the pressure of radiation 
from ultra-violet bright spots, not so 
notable on the major eruptions, bears 
a large part in driving the eruptive 
prominences away from the Sun. 
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IF one is acquainted with the latest in 
chemical plant equipment, in elec
tronic tube construction, or the sci

ence of metal-cutting and wire-drawing, 
tantalum is no mystery. But to many it 
is j ust a name. From now on, however, 
it is something to watch as a metal hav
ing great practical value. 

Tantalum is a new, old metal. It is old 
because first noticed about a century and 
a half ago, although a hundred years had 
to elapse before it was isolated. It is new 
because it joined the community of com
mercial metals only 18 years ago, and 
that's yesterday in metallurgical time. 
In those 18 years, research had to cover 
a lot of territory. Methods had to be de
vised for producing tantalum on a com
mercial scale ; physical and chemical 
properties had to be determined ; ways 
and means for manipulation and control 
had to be perfected, and not until all this 
was accomplished did a curiosity become 
a practical tool of production. 

If you think this a long time in which 
to get from the unknown to the known, 
you fail to appreciate the peculiarities 
of tantalum. The metal cannot be ex
tracted from its ores by orthodox smelt
ing or reducing methods. A chemical 
process is required. Nor can it be put 
into useful form by any simple process. 
The pure salts have to be reduced to 
powdered metal, which is then pressed 
and sintered in vacuum furnaces. When 
this much has been accomplished, spe
cial techniques must be used to weld, 
roll, or draw it. 

The outstanding properties which re
commend tantalum to the commercial 
world are : a remarkable resistance to 
corrosion and chemical attack, in which 
quality it surpasses virtually all other 
metals and alloys ; an ability to absorb 
and retain gases at high temperatures in 
vacuum ; the peculiarity of forming an
odic films of unusual stability ; and a 
strength comparable with steel. 

The first commercial use of tantalum 
was in battery-charging rectifiers where 
its film-forming characteristic was capi
talized upon. Shortly thereafter came 
anodes, grids, and other parts of elec
tronic tubes. Its merit for these latter 
applications is unquestioned, but its posi
tion is challenged continually by less 
expensive substitutes. 

Tantalum is having its greatest success 
in chemical plant equipment. Since most 
organic acids, salts. gases, alcohols, ke
tones, aldehydes, and esters leave tan
tahim unaffected, and the high strength 
of the metal permits the use of thin 
walled tubes and sheet. even when high 
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Unsurpassed In Many Uses, Especially Chemical 

Equipment . Has Passivity of Glass, Strength of 

Steel . . . Hard Tools Made by Powder Metallurgy 

By P H I L I P  H. S M I T H  

pressures are to be used in processes, the 
chemical industry now has a material 
which couples the passivity of glass or 
ceramics with the strength of steel. Tan
talum, therefore, is coming to be used in 
heat transfer equipment and in acid 
manufacture and recovery systems. 

Many chemical processes use reagents 
which are extremely corrosive to almost 
all metals. Glass, ceramics and some
times plastics can usually be used for 
kettles, tanks, or piping, but since these 
are poor conductors of heat, some other 
material must be used to get heat into or 
out of the corrosive fluids. For heating, 
cooling, and condensing operations, tan
talum is not only inert to chemical at
tack, but each square foot of the metal 
will transmit as much heat as 15 or more 
square feet of the container material, or 
anything else which could be used. 

COMPACT, highly efficient, hydro
chloric acid absorption systems, 

fashioned of tantalum, are now replacing 
older, cumbersome systems. The new 
type does not require an isolated build
ing to house it, because there are no es
caping fumes to attack surrounding 
structures. When muriatic acid is pro
duced as a by-product of a chlorinating 
process, full recovery of the acid can be 
had and this by-product made to yield a 
profit. In view of the ever-increasing 
importance of the chlorine compounds to 
the chemical industry, the use of tan
talum equipment is certain to expand. 

Before tantalum's inertness to acids 
could be given the practical twist there 
had to be long research into problems of 
fabrication. This could not be done over
night. Heating and condensing units re
quire the material in tube form and tan
talum could be neither drawn nor welded 
at the outset. When drawn through steel 
dies it tended to seize to the steel and 
lubricants were ineffective. Now tan
talum, in carbide form, used as a die 
material serves the purpose. 

The welding point of tantalum is about 
6000 degrees Fahrenheit. If it is heated 
in air, it will burn at 2000 degrees Fah
renheit. To make welding practical re
quired a method whereby the metal could 
be protected while undergoing the pro-

cess. Furthermore, if  the corrosion-re
sistant property of tantalum was to re
main unimpaired, the welding union had 
to be made without solder. Today, tan
talum can be welded to itself and to a 
number of other metals by electric spot, 
seam, butt, and roller processes, but not 
by torch welding. The operation is car
ried on under a liquid surface, with spe
cial techniques devised for both seam 
and arc welding. 

The early days of radio gave tantalum 
a commercial momentum. Battery radio 
sets demanded rectifiers for the conver
sion of alternating current into direct 
current for charging batteries. Here, 
tantalum serves particularly well be
cause of its unique electrolytic "valve" 
properties. When tantalum is used in an 
electrolytic cell with a dissimilar metal, 
such as lead, the flow of current forms a 
stable oxide film upon the surface of the 
tantalum. This film conducts current 
freely from the electrolyte to the tan
talum, but not in the opposite direction, 

Tube s of tantalum in ab sorption 
tower re sist corro sive action of acid 
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hence converting an alternating current 
into a direct one. Rectifiers employing 
tantalum are used in railway signal ser
vice, telephone switchboards, and fire 
alarm systems. 

It is told that perfecting the tantalum 
rectifier came about through a fluke. 
When experimenting with a number of 
cells to determine why it was that cur
rent flow fluctuated so violently, one cell 
displayed the desired evenness. There 
was no scientific explanation for this 
until it was discovered that a tack had 
dropped into the electrolyte, and thus 
the addition of an impurity-·iron-pro
vided the stabilizing medium which put 
tantalum into the foreground. Even to
day, signal maintainers, when cleaning 
a tantalum rectifier cell, sometimes dis
solve a few nails in the electrolyte. 

Tantalum electrolytic condensers are 
the most highly efficient made, and the 
fact that they are self·healing puts them 
further in a class by themselves. When 
first made it was practice to take a sheet 
of pure tantalum, shot blast it to increase 
surface area, and then crumple it into 
condensed form. Present method uses 

Photos: Fansteel Metallurgical Corp. 

Porou s tantalum element s for elec
trolytic conden ser s are " self-heal
in g." 1£ the conden ser i s  broken 
down by over.volta ge, film re·form. 

the art of powder metallurgy in that pow
dered tantalum is compressed into a 
porous element. This gives a capacity 
per gram five times that of its prede· 
cessor. Furthermore, if the element is 
punctured by a high voltage, such as a 
stroke of lightning, it heals itself and 
goes on working. The porous type is 
cheaper to produce because manufacture 
begins with the powder and thereby 
skips ingot and sheet stages of produc· 
tion. It is suggested that the greatest use 
for these elements will be found in the 
communications field, but they can be 
employed in many others. 

Thus far tantalum has been consid· 
ered as a pure element, but the contribu· 
tion to industry is by no means limited 
to the metal in this state. Tantalum car· 
bide, a sintered product, and tan tung, a 
cast one, are both serving the metal· 
forming industries. but just what they 
are and why they are being used for 
tools, dies, and wear· resistant parts reo 
quires going back a moment for auxil· 
iary information. 

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

SOME USES OF TANTALUM, ITS 
ALLOYS, OXIDES, AND 

COMBINATIONS 

Electronic Tube Element s 

Die s, Tool s, Tube s, Rod s 

Rectifier s 

Chemical E quipment 

Acid Ab sorption Sy stem s 

Weldin g Rod s 

Electrolytic Conden ser s 

Agitator s, Spinneret s 

Ed ge s  of cuttin g tool s. Use forms a 
crater on tun gsten carbide tool at 
left, not on tantalum carbide, ri ght 

Broadly speaking, there are three 
classifications of metal· forming tools. 
Arranged in an ascending scale of red 
hardness, these groups are : 

High speed steels. 
Cobalt·chromium·tungsten combina· 

tions. 
Cemented carbides. 

There are many varieties within each 
group and years of experience have 
pretty much fitted the tool to the job. 
When cemented carbides came on the 
market, tungsten carbide was hailed as 
an ideal tool for cutting steel, but it 
failed in its promise. It was extremely 
hard and would cut at high speeds, but 
it suffered from the phenomenon of era· 
tering, or the tendency for a tool to wear 
away where the chip strikes as it leaves 
the cutting edge. 

Tantalum carbide displays a marked 
resistance to cratering and when added 
to the other refractory carbides produced 
the first really suitable tool for ' machin· 
ing steel. Tantalum carbide has a wet
ting or self.lubricating property which 
presumably explains its achievement. 

Tantung is an alloy consisting of fine 
particles of tungsten and tantalum car· 
bides imbedded in a matrix of chromium 
and cobalt, and is distinguished from 
carbide compositions by being cast 
rather than sintered. It lacks the ultra 
hardness of the carbide group, but is 
tougher, hence it fills a rather wide gap 
between the cobalt·chromium·tungsten 
group and the carbides. 

The role selected for this new mao 
terial to play is the cutting of steel, par· 
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ticularly for interrupted operations 
where a certain amount of shock must 
be taken and which would he likely to 
break down the more brittle carbides. 
In actual cutting operations it can take 
larger bites because of its toughness, 
but not at as high speeds as the carbides. 

The fact that tan tung is cast rather 
than sintered is significant. It suggests 
that tan tung is more easily handled than 
carbides, and this is true in some partic' 
ulars. The sintered carbides must be 
formed in soft state and then hardened 
to unalterable form ; tantung can be 
given other shapes by welding. The ex· 
treme hardness, characteristic of car· 
bides, can be imparted to surfaces to 
make them highly wear· resistant, by the 
simple expedient of laying down a tan· 
tung deposit with a welding torch. Thus, 
an almost unlimited field of usefulness 
is opened. 

TANTALUM carbide is used in dies 
for much the same reason that it goes 

into cutting tools. Its hardness and wet· 
ting properties in the form of carbides 
give it special value. Tantung enters into 
die construction because it displays a 
great resistance to deformation under 
heat. It is used for large size dies, for 
heading and sizing dies, for certain ex· 
trusion types, and in general wherever 
high pressures and shock must be stood. 

Tantalum is a high strength metal, 
otherwise it would he impossible for 
tubes of it having walls no thicker than 
15 to 20 thousandths of an inch to with· 
stand pressures as great as 150 pounds 
per square inch. Since chemical attack 
does not occur under conditions where 
tantalum is recommended, it is unneces· 
sary to provide for loss of metal due to 
corrosion, as is commonly done when 
base metals are used. Therefore, thin 
walled tubes are safe at high pressures. 

Strength and non·corrosive properties 
put tantalum into many applications. 
Thus we find agitators in mixing equip· 
ment being given tantalum·covered steel 
shafts and solid tantalum blades ; aera· 
tors which have tubes and jets of the 
metal, and tantalum.protected pump 
shafts and valves. Spinning jets used in 
viscose process rayon manufacture have 
been made of tantalum, but these are 
used principally in countries where the 
shortage of precious metals offsets the 
low scrap recovery value of tantalum. 

Just what territory tantalum may next 
pre·empt is any man's guess. Those who 
have worked most closely with it are 
loath to make predictions. It takes long 
and painstaking research to prepare the 
ground for small advance and there's 
still much to learn about this unusual 
metal. One can guess that whatever is 
new will utilize the unique properties 
already employed and which are not 
duplicated in any other metal or alloy. 
This would give tantalum more value and 
prominence in the industrial scheme. 
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WHAT Is DEATH? 
AFTER he is dead, can a man be 

brought back to life ? Can a man 
die twice ? 

On an operating table lies a patient, 
already asleep under the influence of the 
anesthetic. A most delicate operation is 
imperative, to save the man's life, though 
he has been weakened seriously by a 
long illness. A slowly but steadily grow
ing tumor has for months been exerting 
pressure on his brain. 

It is dangerous to use the knife on so 
weak a patient. Yet it is dangerous to 
postpone the operation . The cancerous 
growth must be removed by surgery. 
Otherwise the tumor will in a few weeks 
be pressing on vital centers in the brain , 
and then suddenly the man will die. 

The surgeon gets busy with his gleam
ing scalpel. The patient's pulse is under 
constant observation. It is very weak. 
Gradually it becomes still weaker. The 
anesthetic and the shock of the surgical 
knife prove too much for the strained 
heart. The nurse taking the patient's 
pulse warns the surgeon. Then, all at 
once, the heart-throbbing flutters out en
tirely. Instantly, the surgeon halts his 
cutting, and calls for the hypodermic 
needle kept ready at hand for just this 
emergency. 

The hypodermic contains a solution 
of that most powerful stimulant, adrena· 
lin. Calmly the surgeon takes the needle 
from the nurse, finds the proper . point 
immediately over the heart, and firmly 
presses the needle through the skin and 
tissue - straight through and into the 
very heart muscle, now completely still . 
Adrenalin solution is inj ected into the 
heart tissue. The patient's heart has 
not been beating for several seconds. 

O
NLY a few years ago, before the dis
covery of the use of adrenalin, the 

man would have been pronounced dead. 
But the adrenalin accomplishes a 

seeming miracle. Almost immediately 
after the injection, the apparently dead 
heart commences to throb again - very 
faintly, almost imperceptibly at first. 
Then the pulse becomes stronger and 
stronger. Amazingly, the normal heart 
beat is restored. The patient has been 
snatched from death. The surgeon can 
proceed. The removal of the tumor is 
accomplished successfully. The danger
ous, almost fatal operation completed, 
the still benumbed patient is carried to 
his bed. His convalescence is necessarily 
very slow, but he finally makes an un
eventful recovery. 

Now, when the newspapers report 
5uch a remarkable life-saving feat, as in 
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Science May Know When it Learns What Life Is . 

No Surgeon Ever Brought a Dead Patient Back to 
Life ... We Do Not Die All Over, All at Once 

By B A R e L A Y M O O N  N E W M A N  

this case where adrenalin is used to reo 
store the contractions of a seemingly 
dead heart, as a rule they say that the 
surgeon "brings a dead man back to 
life." Sometimes the patient is inter
viewed -- after he has recovered suffi
ciently - and asked for his sensations 
while "dead." Weird sensations may be 
described, or the patient may say that 
he felt nothing. 

What is the truth ? Was the patien t 
really dead when his heart ceased to 
throb ? The truth is that no dead man ha� 
ever been restored to life. That is, death 
involves more than a mere, momentary 

Nerve cells of an infant dyin g at  
birth and of a man whose death was 
attributed to "old age." Loading 
up with granules may kill the cells 

halting of the heart beat. In fact, medi
cal records list the cases of several per
sons who have had the extraordinary 
power to make the heart stop beating 
for minutes at a time. The individual 
would, when he voluntarily caused his 
heart to suspend its action, become un · 
conscious. Then, after a brief period, his 
heart would start beating once more, and 
his consciousness would return. The 
most famous of these persons with vary
ing degrees of control over the heart 
died recently - at an early age, follow· 
ing a severe heart attack which occurred 
a few days after he had made an as· 
tounding demonstration of voluntary 
heart control before a gathering of 
physicians. 

Hence it is evident that death is more 
than temporary stoppage of the heart's 
contractions. In the case of the patient 
whose heart fails during an operation. 
only to have heart activity restored bv 
adrenalin, the life-giving flow of blood 
pauses for only a very few seconds. 
When the heart starts beating again, im
mediately fresh blood, carrying the 

needed food and oxygen, courses through 
the arteries and other blood vessels of all 
the tissues, especially the most delicate 
tissues, those of the brain. The micro
scopic units, or cells, have merely been 
forced to reduce their vital activity to a 
minimum. Few, if any, tiny cells perish 
at such a time, even in the brain. 

N
OR are the patient's heart cells 
dead. They are merely somewhat 

less active than usual, their functioning 
reduced by want of nutrients and oxy
gen, by accumulating wastes, and by 
badly working nerve centers of control. 
They are alive, but not active enough-
having insufficient food and oxygen-to 
make the powerful contractions neces
sary to the beating of the heart. As soon 
as they receive a sharp stimulus, they 
contract. make the blood recommence 
flowing, and thus supply themselves and 
the other tissues with required sub· 
stances, so that quite active life can he 
maintained. 

If the blood supply is cut off for more 
than a very few minutes, many of the mi· 
croscopic units, or cells, of the tissues 
actually die. And if even small portions 
of vital tissues are killed, they drag the 
remainder of the body down into the 
abysm of true death, from which there 
is no escape-and never has been. 

Brain cells are most rapidly killed. 
Other cells, after the supply of needed 
materials is shut off, die less speedily. 
Cells of internal organs, such as the 
liver or kidneys, may stay alive for hours, 
sometimes even for weeks. Cells of the 
intestine seem to be most hardy, and 
have been found alive more than two 
weeks following the death of the rest of 
the body. 

Bodies, then, do not "die all over, all 
at once." In the light of this fact, what 
is death ? Though the 'meaning of the 
term death is, strictly speaking, never 
altogether definite or clear, every day 
thousands of individuals are pronounced 
legally dead-and quite rightly so-be
cause the heart beat cannot be restored 
after a reasonable elapse of time, and 
breathing also has evidently been halted 
without any chance of being restored. 
Further. of course, the body's tissues 
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within a few hours become completely 
cold, and stiff-as rigor mortis sets in. 

Nevertheless, days after an individual 
is legally dead-and perhaps buried
fragments of the inner organs could be 
found fully alive. The tiny hairs in the 
windpipe which sweep dust particles up
ward and away from the lungs during 
life, are frequently found still exhibiting 
their rhythmical sweeping motion 
their rhythmic beating. This proves that 
the tissues inside the windpipe are still 
alive. Then, they in their turn perish. 

Such living portions of dead bodies 
may be cut out and placed in glass flasks 
containing solutions of food and oxygen. 
Kept warm, and in the midst of this food 
and oxygen, and with contaniination by 
microbes carefully prevented, these bits 
of tissues may be kept alive in the labora
tory indefinitely. Moreover, at the Rocke
feller Institute, methods of stimulating 
these living fragments have recently been 
discovered, and as a result these bits of 
tissue can be made to grow. Yet the 
growth is aimless, and never results in 
the production of a whole new organ or 
even anything more than a still micro· 
scopic piece of formless tissue. It would 
be possible for a wealthy man to pro
vide for the keeping alive of whole 
sections of his body, following his death 
( "legal death" ) -though these sections 
would have to be kept alive as numerous 
separate and very tiny bits, each in an 
individual flask holding food and sup
plied with oxygen. Such test-tube life, 
it is thought, can be maintained indefi
nitely - probably for centuries - pro
vided it is suitably cared for-hy con
tinually supplying fresh nutrients and 
fresh oxygen, and transfering the bits 
of tissue to fresh flasks once or twice 
a week. 

T ISSUES of cold-blooded creatures, 
such as frogs, salamanders, and es

pecially very low forms of life-for ex
ample, many kinds of worms-are far 
more hardy than those of warm-blooded 
animals, such as mammals and birds. In 
the 18th Century, a biologist named 
Baker obtained some threadworms-mi
croscopic worms having a threadlike 
appearance-after learning that these 
worms had been kept quite dry and 
seemingly quite lifeless for 27 years. 
After they were soaked in water, they 
began to revive, and soon were swimming 
actively in the water. This experiment 
is said to hold the record for suspended 
animation among animals. Plant seeds, 
however, may be kept even longer in a 
state of suspended activity, and then 
made to sprout when planted. Spores of 
molds and bacteria are believed capable 
of indefinite existence in dry, cool places 
-perhaps for thousands of years, though 
experiments showing the presence of 
living spores sealed for thousands of 
years, if not millions of years, in lumps 
of coal, are not generally accepted by 
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a majority of conservative scientists. 
There is no scientific test for death. 

Indeed, the most expert life-scientist can
not tell whether a dry seed is dead or 
merely dormant until he has observed 
the seed over a lengthy period to see 
whether moisture and warmth cause the 
seed to start sprouting. Thousands of 
scientists through the centuries have 
sought for a simple test for death. Today 
it is commonly believed by biologists 
and medical experimenters that there 
never will be a simple death test-at 
any rate, not until that far-off day when 

•• • • • • • • • • 
• •• •• • : .. .. 
•• • •• • •• 
• •  ·11 : 

Condition s under which death oc
cur s differ widely for different types 
of living thing s. Above : A spore of 
a lower plant and, below, three 
kind s of bacteria. The se may be 
cooled to ab solute zero ( 459.69 de· 
grees below zero on the familiar 
Fahrenheit scale ) ,  yet death may 
not occur. Numerou s other simple 
organism s are "tougher " than hu· 
man s, which are not tough at all 

the secret of life is discovered. For, 
death is merely the stopping of the life 
processes, many of which escape notice 
and all of which are utterly mysterious. 

Since there is no death test, frequently 
errors are made in the attempt to de
termine whether or not a person is dead_ 
The heart action and the breathing may 
be so faint as to elude all efforts at de
tection, and meanwhile the body may 
grow fairly cold. Evidences there are 
aplenty that individuals pronounced 
dead have been buried alive by mistake. 
Thus, tombs have been opened and found 
disturbed within, just as though the 
buried person had regained conscious
ness and struggled to free himself. And 
of course at least some of the stories of 
a "dead" man suddenly sitting bolt up
right on the undertaker's table are true. 

Nevertheless, though there is no 
simple scientific test for death, scientists 
are quite certain that after the heart has 
definitely ceased beating during more 
than 10 or 15 minutes, a human being 
is dead beyond the shadow of a doubt. 
The problem is, however, to be sure 
that the heart has actually ceased its 
throbbing. 

In cases where a person is nearly 
drowned. and is revived only after per-
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haps an hour of artificial respiration, the 
heart cannot have halted completely for 
more than a very few minutes, if it has 
halted at all. Very faint heart action can 
proceed without ready detection. Should 
the heart have stopped for a full ten 
minutes, resuscitation means that the in
dividual is revived in spite of the defi
nite and irrevocable death of many cells 
of the fragile brain-and the individual 
is thereafter demented, though he may 
live out his normal span of life. 

RECENT experiments with dogs sup
port this view. One scientist, Wink

elbauer, bled dogs until the most refined 
electrical tests showed that the pumping 
action of the heart must have been com
pletely stopped. If he waited not more 
than five or six minutes, and then quickly 
returned the blood to the animal by 
transfusion, a few of the dogs would re
cover. If he waited even two or three 
minutes longer. practically none of the 
animals could be resuscitated-though 
occasionally a dog could be brought back 
to life after as long as 20 minutes. (By 
"bringing back to life" is meant restora
tion of the full activity of cells whose 
activity has been brought to a low point 
by lack of oxygen-but whose activity 
has definitely not been terminated, even 
for a moment, by actual death. ) 

In instances where electrical record
ings have been taken of the failing heart 
action of dying men, it has been found 
that electrical signs of a slight pumping 
action may persist for sometimes 20 min
utes after respiration has seemingly 
been completely stopped and after the 
pulse has completely disappeared. Ordi
narily, these dying men would be pro
nounced dead a quarter of an hour or 
more before true death of vital centers 
of the body ! 

In view of such findings, it is evident 
that many a drowning person may have 
slight heart action, though breathing 
has been stopped and the pulse has dis
appeared. Clearly; the person is not 
dead. But not only in cases of drowning 
but also in all other cases, when the 
heart's pumping has been stopped com
pletely-brought to a dead standstill
then, usually after five to ten minutes 
and certainly after 20 minutes, all hope 
of resuscitation is gone. For, after these 
few minutes of lack of oxygen and nu
trients, whole areas of the brain cease 
all life activity-that is, perish. And 
once dead, a cell or a tissue or an organ 
is "dead all over," and dead beyond re
call. 

A dead man cannot be restored to 
life. A human being cannot die twice. 

It is clear that a knowledge of what 
death is must await the discovery of the 
secret of life. Meanwhile, scientists, 
while zealously hunting the mystery of 
life, must define death as the opposite 
of life-the absence of that world of 
activities which means life. 
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Figure 1 :  Left : An aurora of the S·curved curtain type, 
observed in Illinois in March. Figure 2 :  Above : Coronal 
type of aurora observed at Bar Harbor, Maine, in August 

MARVELS OF 
By W I L L I A M  C R O W D E R  

Illustrations by the Author 

SPECTACLES of such transcendent beauty as 
the aurora polaris, the parselenic rings and 
arcs surrounding the Moon, and the zodiacal 

light, are beheld more frequently in North Ameri· 
can skies than is commonly believed. 

Contrary to a widespread belief, the aurora may 
occur at any season of the year, . not merely in 
winter. The phenomenon referred to in the northern 
hemisphere as the aurora borealis is the same thing 
which is called the aurora australis in the southern 

hemisphere ; the term aurora polaris, or simply aurora, 
applies in general to both. 

There are several type· forms of the aurora, a common 
type being the exquisitely colored, tenuous, folded 
curtain form shown in Figure 1 and in the upper portion 
of Figure 5. The commonest form of all, however, is  
the arch, shown in the lower part of Figure 5. The arch 
may be without color, a pearly kind of light, but more 
often it exhibits several delicate prismatic colors. At 
times it may become truly gorgeous. Though the position 
of the arch itself may remain comparatively fixed, its 
parts may pulsate. Sometimes it may send upward 
needle·like streamers varying in length and brilliancy. 

More rare is  the coronal type of aurora ( Figure 2 ) , 
conceded by most observers to be the most impressive 
of all auroral forms. It is seen almost invariably at or 
near the zenith, and it presents the aspect of numerous 
fanlike rays emanating from a common center. 

When color is present in the different auroral forms, 
it is most usually apple. green. Although nearly all 
colors may be seen, those next in frequency are rose, 
red, lavender, violet. and deep purple. 

Discoveries about the northern lights have completely 

Figure 4 :  Left : The zodiacal light as observed 
in August, 1939, from Mexi co. Cause, astronomical 
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Figure 3 :  Right : Moon, lunar halos and parselenae. 
Cause, refraction and reflection in ice crystals in the air 
( explanation is given in Humphreys' "Physics of the Air") 

THE NIGHT 
Striking Natural Phenomena 

The Aurora, Zodiacal Light, and 

Bizarre Types of Lunar Halos 

changed previous concepts of these once mystifying 
spectacles, and several theories have been offered 
as a consequence. One theory supposes that the 
auroral light is produced by the bombardment of 
the molecules of rarefied gases in the upper atmos· 
phere by the ultra·violet rays of the Sun. These 
rays knock the electrons from the atoms to which 
they belong ; in short, the gases are ion ized. These 
multilated molecules then move toward the Earth, where 
they are attracted along the magnetic lines of force 
and produce the effect we know as auroral light. An
other theory differs only in that tiny electrified particles 
are violently projected directly from the Sun. These are 
attracted spirally along the magnetic lines of force 
toward the magnetic poles of the Earth. 

The least height at which the aurora borealis has been 
recorded is 45 miles, the greatest height being some 
600 miles. The greatest number occur near the lowest 
level. The distances of auroral forms from the observer, 
and their heights above the Earth, have been computed 
with exactness. Especially designed cameras equipped 
with wide-aperture lenses and using rapid emulsion 
films are utilized for this purpose. Simultaneously from 
several stations, sometimes from 20 to 50 miles or 
more apart, the exposures are made on the same auroral 
feature. These exposures are synchronized by means of 
telephonic communication between the operators, who 
wear headsets. The resultant negatives are so marked 
that they may be compared with one another. The 
position of each camera with reference to the aurora 

Figure 5 :  Right : Aurora, arch type with vertical 
streamers, curtain type above it.  Seen from Iowa 
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and the background of the stars always 
shows a parallax, or shifting ; the meas
ured distance between two stations is 
the base line. In this way are secured 
two angles and the included side of a 
triangle. The rest is merely mathe
matical-the ordinary process of trian
gulation. 

The latitude of maximum occurrence 
of the aurora borealis is not, as once 
was believed, at the region of the Earth's 
geographic Pole. The occurrence of 
greatest frequency is near the region of 
the magnetic pole, which is many de
grees south of the North Pole, near 
the Arctic Circle in northern Canada. 

On any clear, moonless night in the 
year the possibility is by no means re
mote that the observer may be the 
fortunate witness of a spectacle which, 
of all celestial thrillers, is second only 
to the total eclipse of the Sun-and this 
possibility also exists whether he lives 
in the latitude of Maine or that of 
southern Florida. 

Another striking nocturnal marvel, in 
no way related to the aurora, is the 
phenomenon of lunar halo ( Figure 3 ) , 
to which similar solar halos are related 
because of identical cause--the refrac· 
tion and reflection of light in tiny snow
flakes or in needles of ice, most often 
when the clouds are low or when clear 
air contains the needles. The majesty and 
loveliness of either a lunar or solar halo 
and its secondary images are as inade· 
quately describable as that of the aurora, 
with which they easily rank in beauty. 
It is now believed that the celebrated 
cross which Emperor Constantine per· 
ceived in the sky, about A.D. 313, and 
which persuaded his conversion from 
paganism, may have been part of a sys· 
tem of solar halos, two of which at right 
angles would form a cross. 

IN the common form of fully developed 
lunar halo, two concentric circles are 

produced, with the Moon at the center, 
the inner halo having a radius of about 
22 degrees, and the outer halo about 46 
degrees. Passing horizontally through 
the Moon and through both halos is a 
track of light, the parselenic circle, of 
about the width of the Moon's diameter. 
On this horizontal track usually appear 
a number of secondary lunar images, 
the parselenae, the most brilliant of 
which are the two located near the inter
sections of the inner halo. The parse
lenae are brightest when the Moon is 
near the horizon. As the Moon rises, 
they move somewhat beyond the halos 
and assume flamboyant tails whieh are 
directed away from the Moon. All the 
colors of the spectrum are delieately 
exhibited in the halo ; owing to the 
optical phenomenon of interference, 
however, the only decided tint is red. 
and this color is invariably located on 
the inner side of the rings. A parselena, 
being itself a secondary source of light, 
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often very brilliant, may in turn have 
its own encircling rings, not included in 
the drawing. These secondary halos, 
however, are much fainter than the pri
mary ones. In addition, there may be a 
magnificent circumzenithal arc touching 
the outer halo at its upper point, to
gether with brightly colored tangential 
arcs touching the lower half of the outer 
halo. These, too, can be explained as 
refraction and reflection from the frozen 
crystals: Not all the details described 
may always appear in full and perfect 
form in any given display. Indeed, ideal 
perfection here is rather rare. 

Water crystallizes in the form of regu· 
lar hexagonal prisms, usually with plane 
ends but sometimes with hexagonal 
pyramids as terminals. Now, if we con· 
sider any two non-parallel faces of one 
of these crystals, it is clear that their 
combination must act as a prism, de
composing white light, which passes 
through them, into its constituent colors. 
The refractive index of ice, however, is 
such that no ray of light can pass 
through a prism of it having angles 
greater than about 99% degrees. There· 
fore, the power to create the halo effect 
must be limited to pairs of faces whose 
inclinations are inferior to this. In the 
present instance, that would mean the 
alternate faces of the prism where the 
inclination is 60 degrees, and a face 
with a terminal plane whose angle is 
90 degrees. Every such crystal, then, sus· 
pended somewhere near the line joining 
the eye and the Moon, must send to the 
former some definitely colored ray from 
each effective pair of surfaces. With the 
prisms having their axes in every pos· 
sible direction, it is evident that the 
appearances produced must be sym
metrical, and must therefore consist of 
circles around the luminary. 

Taking now the inner halo, its appear· 
ance may be explained by supposing the 
colorless portion to consist in part of 
the recombination into white light of its 
multitudinously separated elements by 
minute prisms, and also in part from 
the following cause. If a prism, through 
which a ray of light is passing, be 
turned gradually on its axis, the reo 
fracted ray also turns, but at a grad· 
ually slower rate, to a point called mini
mum deviation, from which point it will 
retrograde increasingly faster. Hence. 
as we have assumed the suspended 
prisms in the atmosphere to be in all 
possible positions, those near the posi
tion of minimum deviation will contrive 
to refract light in the same direction, 
and their effects will be consolidated. 
All the others will cause a dispersion of 
light. As the red rays are the ones that 
lie near the point of minimum devia· 
tion, there is consequently a red circle 
around the Moon with an angular radius 
of 20 degrees, 50 seconds, the angular 
radius of minimum deviation. Inside 
this circle there will be no Ii ght ; ont"ide. 
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the light will be somewhat colorless and 
feeble. 

The explanation and appearance of 
the 46-degree halo are the same as for 
the halo of 22 degrees, except that its 
position depends on the right-angled 
prisms formed in the hexagonal prism. 

Less spectacular perhaps than the 
other phenomena described, but none 
the less mysteriously impressive, is that 
marvel of the night which manifests it· 
self as a strangely elusive ethereal 
glow, concentrated along the zodiac -
the broad path in the sky along which 
the Sun, Moon, and planets appear to 
move - and which eonsequently is 
called the zodiacal light ( Figure 4 ) . 

The zodiacal light, like the aurora, 
can be seen only on a moonless night. 
After the last vestige of twilight has 
vanished in the west, this phenomenon 
often appears in spring like a tenuous. 
luminous mantle of mist through which 
the stars seem to twinkle with almost 
undiminished brilliance. In autumn it 
is best seen in the east shortly before 
the first hint of dawn. Although not in· 
frequently observed from higher lati
tudes, it is better and more often viewed 
from clear, arid regions in the tropics, 
where its subtle golden drapery adds 
more than another touch of mystery to 
the night. 

THE physicist has determined that 
the nature of this light is similar to 

sunshine. This discovery leads to the 
conclusion that the zodiacal light is in 
reality reflected light of the Sun coming 
from billions of minute meteoric par
ticles moving in orbits of their own 
aronnd the sun. and extending at least 
as far out as the Earth's orbit. While we 
seldom see the complete band of the 
zodiacal light. it extends all the way 
around the ecliptic. On it, directly op
posite the Sun, is a brighter area, the 
gegenschein, or afterglow, some ten de· 
grees in apparent diameter. In this area 
each particle may be thought of as at 
full phase ( exactly like the Moon, 
though far smaller ) ,  and this accounts 
for its added brightness. 

1:he rarefied nature of the material in 
this region would seem at first thought 
almost incredible. It has been estimated 
that the small particles reflecting the 
sunlight are somewhat less than a milli
meter in diameter, and are spaced from 
one another at about an average distance 
of five miles. Therefore it follows that, 
if all these tiny bodies, distributed 
throughout at least nearly 100 million 
miles of radius, were to be condensed on 
the surface of the Earth, they would 
form a layer not exceeding one centi
meter in thickness. In truth this material 
is so tenuous as to have no appreciable 
effect in retarding the speed of not only 
the planets, but also of the very tenuous 
comets that at times travel through its 
tremendous reaches. 
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FOODS X-RAYED 
To Reveal Presence of Foreign Objects, Some 

Impurities Also Condition of Products, 

Fruits . . . Fluoroscopic Inspection Widely Used 

THE average person thinks of the X.ray as a medical tool. The technically 
minded person understands its importance in structural studies in engineering 

and industry. During the last four years this tool has made another important place 
for itself, this time in the food industry. The processors and packers of many types 
of food products have developed in recent years screens, sieves, magnetic separators, 
and have applied photoelectric cells to the job of detecting and removing foreign 
objects from all kinds of foods, but fluoroscopic inspection has proved to be superior 
to them all in some respects. However, 
the X·ray does more than show presence 
of impurities. In one case, three fluoro· 
scopes, costing a total of $10,000, gave 
a saving of $60,000, which resulted 
when a large quantity of oranges which 
were scheduled for destruction were 
found to be undamaged by freezing. 

Right : To show how a box of candy 
gives up its secrets under the fluoro· 
scope, foreign objects were inserted 
in some of the pieces of candy. The 
objects show up as irregular black 
spots in several of the candy pieces 

Below : Radiograph showing oranges as they appear on the 
viewing screen of a visual inspection X.ray unit. Images 
of even density show an even distribution of juice while 
the mottled images indicate frost·bitten or crystallized 

fruit. Right : Fluoroscopic inspection of lemons 

Left : A shallow box of shelled 
peanuts ready for salting. To 
the eye, i t  shows no unwanted 
objects but the X-ray shows 
presence of many small 
stones_ These show up as in 
the picture of box at right 

• 

Pebbles can be present also 
in such foods as blueberries, 
without being seen, le/t_ 
But when passed between the 
X-ray unit and the fluoro
scope, right, the berries no 
longer hide the adulterants 

Photos courtesy Oeneral Electric Co. 
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A BIG GUN OF SCIENCE 
THANKS to the World's Fair and 

modern advertising, artificial light. 
ning bolts, such as electrical engi· 

neers use for testing purposes, have be· 
come as familiar to Mr. and Mrs. Ameri· 
can as their living-room rug. The de· 
velopment of any instrument of pure or 
applied science invariably leads to the 
subsequent discovery of unsuspected 
uses for it. In the case of the "impulse 
generator," as the machine for produc
ing artificial lightning is called, one 
little-known use was the disintegration 
of atoms. Before we can understand 
this use, we must look back a few years_ 

In the middle 'twenties, a good deal 
was known about the outside of the 
atom. The behavior of the electrons, 
which move in complicated orbits about 
the central nucleus, was fairly well un
derstood, hence scientists, looking for 
new fields to explore, were already turn
ing to the atomic nuclei. They were 
trying to break them open and find out 
what was inside by shooting fast par
ticles at them. Some success had already 
been achieved by using the alpha par
ticles that shoot out of the nuclei of 
radioactive elements with velocities of 
about 20,000 miles per second ; but 
many kinds of particles which scientists 
wished to use could not be obtained in 
this way. One method of reaching high 
speeds with these particles was to put 
them into an evacuated tube, where 
there were no air molecules to slow them 
down, and then to apply a high voltage. 
This would accelerate them to the de
sired velocity. However, the obstacle 
which held scientists back was the tre
mendous cost of high-voltage equipment. 

IT was here that three pioneers of nu
clear physics - Brasch, Lange, and 

Urban -- took the bull by the horns. 
Between two peaks of the Monte Gene
roso, in the Swiss alps, they hung a 
long cable between two enormous chains 
of insulators. In this region, electrical 
storms are frequent, and they hoped to 
pick up enough atmospheric electricity 
for their purpose, either from direct 
lightning strokes or from the highly 
charged air beneath the thunderclouds. 
This hazardous improvement on Benja
min Franklin bore some fruit. Sparks 
were measured up to 60 feet in length, 
representing somewhere between 10,-
000,000 and 15,000,000 volts. Unfortu
nately, Urban, while working high in the 
air on th cable, slipped and fell to his 
death. 

Brasch and Lange continued the 
work alone, but they soon managed to 
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The Brasch and Lange Apparatus, Old-timer ill 
Splitting the Atomic Nucleus, Faces a Revival with 

Improvements in Generating Artificial Lightning 

By C_ W. S H E  P P A R  D 

obtain facilities for making high vol
tages artificially, so they were able to 
put their umbrellas away and take their 
work indoors. Instead of a continuous 
alternating or direct current, as was 
used by other workers, they investigated 
the effect of sudden high-voltage im
pulses or "artificial lightning." These 
heavy electrical "surges" were produced 
by an apparatus already well known to 
electrical engineers and physicists. In 
this scheme, a bank of electrical con
densers is charged in a parallel connec
tion and then discharged in series. Sup
pose, for example, we charge 12 con
densers in parallel, with 200,000 volts. 
If we then connect them in series, the 
voltage will add up to a resulting vol
tage of 2,400,000. 

A very clever circuit is used to effect 
this process of parallel charging and 
series discharging. The bank of con
densers is charged in parallel through 
tubes of glass or rubber filled with water. 
Unlike a metal wire, water will allow 
electricity to trickle in, but resists any 
sudden electrical surge in much the 
same manner as a pneumatic cylinder 
controls the closing of a door. As the 
electricity flows into the condensers, the 
voltage across them, which is propor
tional to their charge, likewise increases. 

A 2,500,OOO-volt impulse generator_ 
Discharge takes place along chain 
of spheres in the center of picture 

At a certain critical voltage, a chain of 
spark gaps between the condensers 
flashes over and the entire bank of con
densers suddenly discharges in series. 
Since the parallel connection is made 
through water tubes which will not 

The lightning collector, 1% mile long, used 

transmit electrical surges, the sudden 
discharge is prevented from wrongly 
taking the original charging connection. 

When allowed to discharge across an 
external spark gap, an impulse gener
ator makes a very impressive display. 
Due to the high current let loose, the 
discharge appears with a blinding white 
flash, accompanied by a report which 
makes the ears ring. If a block of wood 
is placed across the gap, it is blown into 
many fragments. 

Having obtained the necessary high 
voltage source, Brasch and Lange next 
required a vacuum tube through which 
to shoot their atomic projectiles. For 
this purpose, they devised an ingenious 
and simple arrangement. Alternate 
rings of laminated paper and steel, 
separated by rubber vacuum gaskets, 
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were piled one on the other to the re
quired height and vacuum pumps were 
connected below. The tube was usually 
immersed in a tank of oil for insulation 
purposes. When oil was used, the tube 
could actually be designed less than 
knee high if it were to work at 2,500,000 
volts. Such conveniently compact con
struction would not be possible unless 
one were making use of the impulse 
principle. With continuous current, 
gases would be produced in the lamin
ated paper wall of the tube by the dis
charge, thus making a vacuum impos
sible. This does not happen in the case 
of the quick impulses, for, by the time 
appreciable amounts of gas have formed, 
the discharge is entirely over, and the 
pumps can clear the tube out before the 
next discharge occurs. 

These two trail blazers did consider
able pioneer work in atomic bombard
ment with their "heavy artillery." 

in the early experiments at Monte Generoso 

Shortly after the first history-making 
artificial disintegration experiments of 
the two English physicists, Cockcroft 
and Walton, at Cambridge, they checked 
the results with their technique and con
firmed them. In numerous experiments, 
they bombarded atoms of many ele
ments, using protons (nuclei of hydro
gen atoms ) for their projectiles. Al
though the impulse technique produces 
fair bombarding intensities when using 
protons, the most spectacular results are 
obtained with electrons It is true that 
a high voltage impulse lasts only a few 
millionths of a second ; nevertheless, the 
current during that interval is at least 
1000 amperes. For this reason, if we 
take a very conservative view, such ap
paratus, discharging once every second, 
has an output equal to a continuous cur-

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

A blast of electrons from the bot
tom of the tube produces a strong, 
spectacular luminosity in the air 

rent of one thousandth of an ampere or 
more. Measurements show that about 
one quarter of this can be converted into 
bombarding electron current. The power 
of bombardment of such a 2,500,000-
volt impulse generator, then, would be 
a little less than one horsepower. 

This power may nOl appear to be 
large, but when concentrated into a 
beam of electrons, it produces spectacu
lar effects. A thin metallic foil can be 
placed on one end of the tube so that 
the vacuum is preserved. A small 
amount of residual gas in the tube be
comes ionized by the discharge, liber
ating large quantities of electrons which 
shoot through the tube, traverse the thin 
foil and escape into the air. In this 
manner, beams of electrons can be shot 
many feet and can be seen as a blue 
glow in the air. If the electrons are al
lowed to strike a calcite crystal, it will 
fluoresce, giving forth bright orange 
light, with the same brilliance as a 40-
watt electric lamp. Given one impulse, 
it will glow, or phosphoresce, so strongly 
that, after one hour or more, one may 
read by the light which it still emits. 
Although the electrons will traverse the 
thin metallic window without doing any 
damage, if they are allowed to strike a 
thick metallic plate, they will blast out 
large craters. 

The impulse technique has been re
garded in the past as a spectacular off
shoot of physics. Its ability to do good 
work was questionable in the face of 
such competition as that offered by the 
cyclotron and the Van de Graff gener
ator. At present, however, scientists are 
mulling over the possibilities of a Brasch 
and Lange tube supplied by a 10,000,
OOO-volt surge generator which it is now 
quite possible to construct. 
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Let us consider one or two of the 
things which could be done with such 
an apparatus. It has important bio
logical prospects due to its ability to 
accelerate electrons. In the treatment 
of tumors by means of X-rays, the bio
logical action of the rays has been 
thought to be due to the fact that they 
knock out secondary electrons as they 
traverse the tissues. It is these electrons, 
and not the X-rays, which presumably 
produce the desired effect. Unfor
tunately, it has heretofore been neces
sary to go through all the roundabout 
business of accelerating electrons, bom
barding a target, producing X-rays 
which can penetrate the tissues, and 
finally liberating other electrons which 
do the actual work. Producing both 
X-rays and subsequent secondary elec
trons is a very inefficient process. For 
this reason, a better way to approach 
the problem is to have a source of elec
trons which are fast enough to pene
trate the tissues directly. This method 
is also superior because electrons can be 
focused by the use of electron "lenses," 
while X-rays cannot be focused by any 
method which has thus far been discov
ered by science. 

PRELIMINARY experiments with a 
2,000,000-volt surge generator are at 

present under way in the high-voltage 
laboratory of the California Institute of 
Technology, at Pasadena. One object 
of these experiments is to try the effect 
of improved methods of making protons, 
to see whether they can be accelerated 
in the same large quantity as electrons. 
If this can be done, another important 
use for the impulse method presents 
itself. In 1933, it was discovered that, 
by bombarding certain nuclei with 
atomic particles, a sort of hybrid nu
cleus could be built up which was un
stable and soon broke down in much the 
same way as do the nuclei of the natur
ally radioactive elements such as radium. 
This process is called artificial radio
activity. A use was soon found for thi!; 
discovery. Small quantities of these ar
tificially radioactive substances can be 
prepared and formed into chemical com
pounds. They may then be put into a 
living organism and their progress 
through the organism can be traced by 
following the course of the radioactivity 
with electroscopes or other detecting 
instruments. By the use of these bio
logical tracers, much valuable informa
tion about the chemical behavior of liv
ing things has been obtained. The dif
ficulty lies in producing large quanti
ties of these radioactive substances. With 
sufficiently powerful charging equip
ment, the impulse generator can be 
speeded up to obtain several discharges 
per second. With a few hundred am
peres of protons at each discharge, the 
Brasch and Lange tube will be a good 
source of biological tracers. 
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FOR BETTER ROADS 
SINCE the Federal government 

created the Office of Road Inquiry 
in 1893 to advise farmers how to 

build better roads, studies have been 
made continuously to learn how to build 
stronger and more durable surfaces. 
There have been few discoveries that 
have attracted widespread public notice, 
but progress has been continuous. Much 
of the work has been done in labora
tories from which there have poured 
unending streams of small improve
ments that have completely changed 
the quality of our road surfaces. For 
example, the concrete roads built today 

Scale mounted in front of steering 
wheel indicates degree of curvature 

have twice the strength of the concrete 
roads of the same thickness built 15 or 
20 years ago. The hit-or-miss construc
tion of surfaces with gravel, sand-clay, 
and similar materials has been replaced 
by use of materials of known quality, 
and new methods of finishing these sur
faces with bituminous materials produce 
smoothness and riding comfort of the 
first quality. 

Within recent years, both the high
way program and the field of highway 
research have been greatly broadened. 
The end of the pioneer period of road 
construction has been reached. During 
the pioneer period the main obj ective 
was to place a surface of some kind on 
the network of main highways. This 
job has been completed but the enormous 
increase in volume of traffic and in the 
speed of vehicles has brought about the 
necessity for modernizing many of the 
roads built in earlier years. There is 
need for surface widening and road 
straightening to improve sight distances 
and eliminate sharp curves. Grades 
need to be eased, grade crossings must 
be eliminated, and many other improve-
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Extensive Studies of Present Highways . Visi. 

bility . . . Grades . . . Curves . . . Traffic Quantity, 

Quality, Speed . Data Aid Future Planning 

By T H O M A S  H. M A C D O N A L D  
Commissioner of Public Roads 

ments must be made to bring our high
ways up to the standards required by 
modern traffic. 

Attention can no longer be centered 
on the , main rural highways alone. The 
congestion, delay, and accidents on ap
proaches to cities and on the main routes 
through them make it imperative that 
city and suburban improvements be 
provided without delay. At the same 
time, many secondary roads must be 
surfaced to connect agricultural areas 
with main highways. 

THE problems before highway ad
ministrators are complex. To aid in 

their solution the Public Roads Ad
ministration is co-operating with 46 
state highway departments in conduct
ing highway planning surveys. All high
ways are being mapped and detailed 
data are being collected on their condi
tion of improvement and the volume and 
character of traffic over them. Studies 
are being made concerning the source 
of highway funds and how the funds are 
used. It is intended that these data be 
used in planning future highway im
provements on a scale that will be ade
quate for future traffic and that the pro-

gram be conducted on a sound and 
economic basis. 

Special studies are being made to de
rive information to be used in establish
ing standards for surface width, traffic 
capacity, and sight distance_ There 
have been many technical discussions 
of these subjects, but lack of data on 
the characteristics of vehicles in motion 
has clouded conclusions. Apparatus now 
in use is rapidly supplying the needed 
facts_ 

Efficient management of the 46 state 
highway planning surveys has required 
the rapid development of instruments 
to aid in collecting large quantities of 
field information quickly and cheaply. 

A first requirement in the planning 
surveys was to inventory the existing 
highways to find where they were de
ficient in width, in surface type, in aline
ment, or in any other respect_ Cars 
used in the inventory were generally 
equipped with special odometers reading 
directly to hundredths of a mile or with 
"footometers" in which a trailing bi
cycle wheel records distance in feet on 
a dial mounted inside the car. 

Practically every mile of rural high
way has been surveyed for excessive 

Somewhat unwieldy but effective is this trailer boom developed in Michigan for 
measuring degree of curvature. Swing of the boom is registered within the car 
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grades, and those of 5 percent or more 
have been located and both the percent 
of grade and length measured. The 
varying grades common on hilly sec
ondary roads were measured by ap
proximation only, generally by sight
ing from the bottom to the top of the 
grade, using a homemade substitute 
for a hand level called the "grade 
board." The uniform grades found on 
primary roads were measured accurately 
and directly by a commercial instrument 
which had been developed for use as an 
accelerometer. This instrument, when 
mounted in a transverse plane, gave pre
cise determinations of the rates of bank
ing on curves. 

Measurements of curvature presented 
somewhat more of a problem. The 
simplest and cheapest device, is desig
nated as a "curvometer." This device 
consists of a calibrated scale mounted 
behind the steering wheel. Somewhat 
greater precision was obtained in some 
states by the unwieldy yet effective 
trailer or "trailer chord." The boom or 
chord swings behind the car in travers
ing a curve, and the amount of swing 

Permanent automatic traffic counter 
installed on a road in Maryland 

is shown on a scale calibrated to read 
directly the degree of curvature. 

One or two states adopted the aviator's 
directional gyroscope to determine 
curvature. This device, mounted in the 
front compartment of a car, shows the 
change of direction in rounding a curve ; 
and the length of curve is shown by a 
"footometer." The degree of curvature 
can be calculated from these data. 

One of the states most recently under
taking the work of measuring critical 
highway features has benefited from the 
work of earlier investigators and has in
corporated a "footometer dial," a direc
tional gyroscope, and an altimeter in 
such relative positions that all may 
be photographed by a permanently 
mounted camera at desired intervals, 
thus obtaining several types of data at 
the same time. 

A means of measuring the distance 
the highway ahead can be seen, or "sight 
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Sight distance is measured by these two cars 1000 feet apart. At that distance, 
rear car's horizontal rod will cover all checkered spaces on other car's rod 

distance," was developed early in the 
surveys and has been used almost with
out change in nearly all the states. The 
problem was to locate and measure the 
length of all sections of highway with 
sight distance less than 1000 feet and 
to determine the .shortest sight distance 
on the section. Two cars are required, 
the front one being equipped with a 
specially designed stadia rod. A rod, 
mounted on the front of the following 
car, is of such diameter and at such 
height as to cover the entire stadia rod 
when seen by an observer seated nor
mally in the front seat with the two cars 
separated by 1000 feet. 

The two cars thus spaced proceed 
along the road until one disappears 
from the view of the other. The rear 
car is then at the beginning of a sub
standard section. By a similar pro· 
cedure the end of the section is located. 
The difference in readings of the odom
eter at the beginning and end of the sec
tion gives the length. 

WITH means provided for deter
mining road conditions, the next 

step was to devise apparatus for use 
in studying how the roads are used. 
Measurement of the service a highway 
renders is important in dcciding how 
well it should be improved. The per
manent type of automatic traffic counter, 
developed by the Public Roads Admin
istration, has satisfied this need. In
stalled at nearly 500 locations on both 
primary and secondary roads through
out the entire country, these instruments 
automatically count vehicles and detect 
the variation in traffic volume day by 
day and season by season. 

In the housing of each recorder, there 
are two photoelectric cells, on which 
light beams, placed on the opposite side 
of the road, are focused. When both 

the beams trained on these cells are 
interrupted by a vehicle, a circuit is 
energized, closing a relay which, in 
turn, operates an electric counter. The 
total shown on this counter is automati
cally recorded by a printing mechanism 
each hour. Both light beams must be 
interrupted simultaneously to actuate 
the mechanism. A pedestrian or cyclist, 
who cuts only one beam at a time, does 
not actuate the counter. 

To supplement these permanently in
stalled expensive machines, various 
types of portable counters have been 
developed, some by manufacturers and 
some by the Public Roads Administra
tion. One of these counters is actuated 
by an electrical contact made in a strip 
laid ac�oss the road for detecting the 
vehicles. Vehicles passing over this 
strip close a circuit that, in turn, actu
ates the counter. 

Engineers of the Texas highway plan
ing survey have developed a portable 
counter in which a light beam actuates 
a photoelectric cell as in the permanent 
type, but current is obtained from a stor
age battery. This recorder uses a single 
light beam. 

In cases where it is not necessary to 
know the traffic by hours, but only dur
ing the time the counter is installed, 
simple accumulating counters have been 
developed by the Public Roads Ad
ministration. In these, the passage of 
a vehicle actuates a pneumatic switch. 
A small rubber tube is laid across the 
road. As wheels pass over the tube, an 
air impulse passes through it and moves 
a diaphragm at its end. 

In highway planning, there is need 
to know also the amount and kind of 
goods moving over highways, the weight 
of vehicles and their size. In the plan
ning surveys, two separate types of 
weight studies were conducted . In one 
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Above ; A strip laid across the road 
actuates this portable traffic coun· 
ter. When a car passes over this 
strip, an electrical contact is made, 
causing meter at right to register 

study, large·capacity pit scales were 
permanently located on a few represen· 
tative routes in each state, and the 
weight, height, width, length, wheel 
base, and capacity determined. 

An entirely distinct weight study was 
conducted on all the important roads 
in 46 states, using a commercial weigh
ing device called a loadometer. In these 
studies, the flow of weight over the high
way was desired to determine distances 
various agricultural commodities and 
manufactured products are hauled and 
in what proportion each commodity is 
found in the normal traffic. Such infor
mation is needed in discussing the eco
nomics of highway transportation and 
in determining the part the highway 
plays in the field of distribution of goods. 

Special studies are being made to de
termine the capacities of highways of 
various widths, the times and distances 
required for passing maneuvers, and the 
normal driving practice under various 
highway conditions. The basic equip
ment used in all such studies by the 
Administration has been the graphic 
time recorder. Observers stationed at a 
key at each end of a measured section, 
close keys to actuate pens and record 
vehicles entering and leaving the section. 

Data on vehicle speeds are useful for 
many purposes including highway de
sign, enactment of legislation control
ling speed, safety studies, and enforce
ment of speed restrictions. Observation 
of a considerable number of vehicles 
supplies these data. Highway capacity 
information, however, can be developed 
only from a study of the speeds of all 
vehicles on sections of highway. Field 
procedures, therefore, had to be devel
oped to meet this requirement. 

A new method has been developed 
that involves the use of an extremely 
ingenious speedmeter. This device has 
as its basic element a rotary stepping 
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switch. This switch, similar to those 
used in automatic telephone switch
boards, has a series of 50 points ar
ranged in two tiers around the circum
ference of a semicircle. Each point 
is connected to one of a series of pens 
in a graphic-recording unit. A wiper 
arm, pivoted at the center of the semi
circle, when energized by a self-inter
rupting magnet, sweeps over these 
points, always moving at a constant rate 
of speed. The action of the switch is 

somewhat similar to that of a buzzer, 
but the arm, instead of moving rapidly 
back and forth between two points, 
moves ahead from one point to the next. 

As a vehicle crosses a detector laid 
across the pavement, a relay is actuated 
and the switch starts rotating. As the 
vehicle crosses a second detector, gen
erally spaced 24 feet from the first, 
another relay stops the switch momen
tarily and energizes the circuit con
necting the point on which the wiper 
arm then rests and its corresponding 
graphic-recorder pen. The point the 
wiper arm has reached depends on the 
speed of the vehicle. The slower the 
vehicle travels the farther around the 
semi-circle the wiper arm moves before 
the second relay interrupts its motion. 
By noting the pen that has been thrown 
and referring to a conversion table the 
speed may be found immediately. 

IN determining vehicle speed with 
the speedmeter, other apparatus has 

been used to record the transverse posi
tion of vehicles on the road surface. 
Positions of vehicles on the pavement 
are influenced by such factors as lane 
width, pavement strip markings, shoul
der type and condition, and roadside 
objects as well as by the presence and 
speed of traffic in the opposite direction. 
Measurements of transverse positions 
were made with a contact detector laid 
on the pavement. This detector consists 
of steel strips held apart by a rubber 
arch similar to that used in refrigerator
door gaskets. As the vehicle passes over 
this detector, the arch is depressed, the 
strips are brought into contact, and an 
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electrical cirCUIt IS closed. One of the 
metal strips is continuous for the length 
of the detector and acts as a common 
lead to all pens of a graphic recorder ; 
the other is broken into 20 sections and 
an individual lead taken from each sec
tion. With these 20 sections connected 
to 20 pens of a graphic recorder, the 
transverse position of each wheel of a 
vehicle is recorded automatically. 

A number of methods have been used 
to determine the time periods and dis
tances required for vehicles moving at 
various speeds to pass other vehicles 
moving in the same direction, but none 
has been sufficiently inclusive to permit 
a complete analysis of the movements 
of all vehicles involved in all types of 
passings. Using graphic time recorders 
actuated by pneumatic road switches, 
the Public Roads Administration has 

Portable loadometer used to weigh 
trucks to determine traffic loads 

developed apparatus that makes a con
tinuous record of the movements of all 
vehicles over half-mile sections of high
way. Pens in six graphic recorders are 
connected to pneumatic detectors, each 
consisting of a rubber tube, covering 
one traffic lane with a pneumatic switch 
at its end. These detectors are spaced 
at 50-foot intervals on both sides of the 
road. In actual practice, a single tube 
is placed across the entire roadway but 
is plugged at the center line so that each 
half is an independent unit. 

The charts in the machines used in 
these studies move at 36 inches per min
ute, to measure speed over the 50-foot 
section to closer than one mile per hour. 
With this precise speed measurement 
and an easily-interpreted record of the 
path of each vehicle, the determination 
of the exact times, distances, and speeds 
involved in all types of passing maneu
vers is a simple but somewhat laborious 
procedure. These times and distances 
are essential elements in the establish
ment of sight distance requirements, 
but perhaps of more importance are the 
number and types of passings found in 
the normal highway traffic. The condi
tions under which passings occur both 
as to sight distance ahead and position 
and speed of other vehicles are of great 
importance in designing safe highways. 
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GOETHE LINK OBSERVATORY 
Built, With Its 36-Inch Telescope, by Amateur 

Astronomers of Indianapolis . . Financed by 

Local Enlightenment . . Presented to Science 

By V I C T O R  E .  M A I E R  

INTEREST in the study of astronomy 
has mounted with surprising rapid
ity as an indirect result of the pub

lication, some years ago, of Scientific 
American's volumes, "Amateur Tele
scope Making" and "Amateur Telescope 
Making - Advanced." Comparatively 
few persons realize the important part 
these books are playing in connection 
with the science .  

Among the many achievements of the 
10,000 amateur astronomers who have 
made their own telescopes, most 
of them beginning with instru
ments six inches in aperture, is 
the new Goethe Link Observatory, 
at Brooklyn, near Indianapolis, 
Indiana, with its 36-inch reflect
ing telescope and five-inch aux
iliary instrument. This observa
tory was founded, financed, and 
permanently endowed by Dr. 
Goethe Link, an Indianapolis sur
geon. The large telescope was 
built and the observatory erected 
for the most part by amateur 
astronomers in the Indianapolis 
area. Its equipment has been of
fered free of charge to those who 
can best use it, especially to the 
colleges and universities in the 
vicinity of Indianapolis. Indiana 
University has supplied a research 
fellow to work full time at the 
observatory, which has also been 
visited by professional astrono
mers from all over the nation. It 

Right : Constructing the 
massive 30·£00t, 200·ton 
concrete telescope pier 

Center : The main tele· 
scope, constructed by In· 
dianapolis regional talent 

Bottom : The observatory 
houses two telescopes, 
lecture room, workshop 

is also open to the general 
public on Sundays. 

The idea had its start about 
six years ago when Samuel 
Waters, president of the In
dianapolis Amateur Astrono
mers' Association, was giv
ing informal lectures to the 
people of Indianapolis at 
the backyard site of his home
made telescope. Dr. Link, 
believing there was enough 
talent in the community to 
build a large observatory, 
set about to finance such an 
institution and work began. 

Carl Turner, a mechanical 

engineer, of Indianapolis, obtained 
from the Corning Glass Works a 36·inch 
ribbed Pyrex mirror disk for Dr. Link. 
A machine for grinding the mirror disk 
concave and polishing it was built by 
Mr. Turner, who also undertook the 
construction of the mounting for the 
telescope. The task of finishing, or fig· 

uring, the spherical mirror disk 
to an accurate paraboloidal form 
was given to Charles Herman and 
V. E. Maier, both Indianapolis 
amateur telescope makers. The 
processes used were similar in 
principle to those set forth in the 
book "Amateur Telescope Mak
ing," the bible of the hobby, ex
cept that the disks of glass used as 
grinding tools for the main disk, 
instead of weighing about two 
pounds, as in the case of the 
average beginner's telescope of 
six-inch diameter, weighed 200 
pounds. The same difficulties 
which perplex but fascinate the 
amateur who works on smaller 
mirrors were eliminated one by 
one until the mirror looked satis· 
factory under the delicate Fou· 
cault knife-edge test, which easily 
measures reflecting surfaces with· 
in an accuracy of at least one 
500,000th of an inch. 

After 30 months of work the mirror 
was approved and coated in a vacuum 
with aluminum, the newer kind of reo 
fleeting film which has supplanted the 
more familiar film of silver. In the mean· 
time, work on the other parts of the 
observatory project has been practically 
completed. 

The total weight of the larger dome, 
34 feet in diameter, is 34 tons. The 
lower floor of the building, between the 
domes, contains an auditorium seating 
150 persons, a dark room, astronomical 
laboratory, workshop, and a heated study 
room. 

Especially interested readers and amateur telescope 
makers will find technical details on page 376. 
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GHOST FORESTS 
beetles move in .  By pairs, they start bor
ing tunnels through the living tissue of 
the tree, with a pocket-crib every so 
often in which the female deposits eggs. 
Soon the cambium layer is a network of 
these tunnels. 

Insects, Number One Forest Enemy • . .  Make Ghosts 

of a Vast Number of Trees • • • Bark Beetle Heads 

the List . . .  Other Insects, Man Combat the Pest 

The eggs hatch into larvae which feed 
on the sugars and other substance of 
the dying cambium tissue, then become 
pupae. When growth is completed, the 
young beetles bore their way out of the 
dead tree, fly to another living host, and 
begin a new generation. 

By R U T H  R I N G L E  
When endemic, beetles usually attack 

only trees which have been weakened by 
some other cause such as lightning or 
the attacks of other insects. The largest 
trees, also, when fully mature, do not 
have the tonicity to fight the bleeding 
tactics of beetles, so the most magnifi
cent specimens of pine are constantly 
prey to bark beetle infestation. Young 

CONTRARY to popular belief, the 
Number One enemy of the forest 
is not fire but insects. In the year 

1932, for example, less than 50 million 
board feet of timber in California were 
destroyed by forest fires, while pine bark 
beetles ravaged 1500 million board feet ! 
In the ten years between 1926 and 1936, 
the State of California, alone, lost 
$200,000,000 worth of timber through 
the activities of these insects. ' 

One day there is a majestic forest of 
whispering pines, a wealth of scenic 
beauty as well as of timber. An infesta
tion of bark beetles moves in, and in a 
few weeks many of the trees are dead ; 
in some areas a whole forest of pines 
will become white, lifeless ghosts. 

Pine bark beetles are not alien en
emies that have slipped into our forests, 
unchecked by natural enemies. They are 
a native menace. For centuries bark 
beetles have periodically laid waste to 
pine forests, and in about 150 years a 
new forest would take the place of dead 
trees. Such is Nature's deliberate and 
protracted plan. 

The destruction of great trees in their 
prime may suit Nature's plan, but it is 
disastrous to men ; they cannot wait 
150 years for natural replacements of 
the bark beetles' undoing. We also re
sent the esthetic and recreational loss 
to vacation lands. 

Suppose a man buys a section of for
est land as a summer home for his fam
ily. They build a cabin beneath the 
pines and spend one health-giving, hap
py summer there. The next year they 
return and find their trees dying. Bark 
beetles have ruined their investment in 
vacation resources. This family would 
not be philosophical about Nature's 
long-range plan. 

Perhaps a few men pooled their sav
ings and bought a rich stand of pine 
forest which they planned to harvest in 
true timber-conservation procedure, in
suring not only a life income for them
selves, but also a rich bequest to be 
handed down to their children. Then, 
before a single log had been cut, an epi
demic of bark beetles swarmed in and 
changed their valuable forest to dying 
trees. There would be no consolation 
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in the fact that Nature would replace 
the tree� in 150 years. 

The Bureau of Entomology and Plant 
Quarantine of the United States Depart
ment of Agriculture has tackled this 
problem in a thorough and practical way 
the last few years. They have set a corps 
of entomologists to study the bark 
beetle, learn its life habits, its friends 
and enemies, and decide on the best 
method of control. 

THE western pine beetle, Dendrocto
nus brevicomis Lee., and the moun

tain pine beetle, Dendroctonus M ontico
lae Hopkins, are the worst transgressors 
in ponderosa pine and sugar pine for
ests. These beetles are always endemic, 
constantly at their nefarious work, and 
only waiting for favorable conditions to 
become epidemic. Bark beetles fly to 
a pine tree and bore holes through the 
outer bark to the living tissue, the cam
bium layer which carries the sap or life 
blood of the tree, rich moisture, resins .  
and dissolved sugars. At first, the beetles 
are forced back by the protective flow 
of pitch, but so many attack a single 
tree at one time - literally thousands 
- that within a few days all the sap is 
exhausted and the tree can no longer 
fight against its enemies. Then the 
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, trees, however, are so tenacious - con
tinuing a drenching flow of pitch - that 
beetles avoid them, except when the in
sects reach an epidemic stage. Then 
all trees are invaded. 

Soon after the insects enter, the tree 
is no longer able to draw enough mois
ture and food elements to sustain life .. 
and the pine needles turn to a sickly 
yellow, then a yellowish brown, and 
finally, before the needles fall away, to. 
a red, rusty stage. The dead, whitened' 
trees may stand for some years before' 
they fall. 

Besides being a scar of ugliness, these' 
dead trees are a menace to neighboring 
forests. Dead trees magnify the danger 
of fire, from whatever cause, by provid .. 
ing added inflammable material to that� 
already on the forest floor. 

If logged within a few weeks after a 
bark beetle attack, trees can be salvaged 
for some lumber uses, but after about six 
months, the timber is worthless. The 
wood by that time is honey-combed by 
other insects. A fungus-caused "blue 
stain" discolors the tissues, and dry rot 
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rapidly turns tough fibers to dusty pulp. 
The problem of how to control the 

attacks of bark beetles was approached 
from two angles : surveys and laboratory 
research. By surveying the condition 
and number of beetles and other insects, 
and considering the weather factors, it 
can be fairly well determined whether 
or not an epidemic is imminent. If so. 
immediate control measures can be in· 
stituted. 

IN the mountains east of Fresno there 
is an unusually fine stand of sugar 

pine, the most valuable timber material 
in the forest. This area was recently 
surveyed. Ground crews marked and 
mapped all infested trees in this forest 
while a supplementary reconnaisance 
from an airplane spotted dying trees by 
their red crowns. Then insect control 
crews entered these areas and felled all 
infested trees, many of which were over 
six feet in diameter and about 500 years 
old. The bark was stripped from each 
felled tree to expose beetles and larvae ; 
then bark and log were set afire. Felling 
and burning trees that are hosts to bee· 
tles has been the most successful method 
of control so far discovered. 

Three years ago the Bureau of En· 
tomology and Plant Quarantine estab· 
lished two field research laboratories in 
the heart of pine forests, one near Yo· 
semite National Park and the other near 

Lassen National Park. Bark beetles have 
received the primary attention at these 
laboratories because they are the most 
serious problem. Healthy trees were 
screened and beetles introduced so that 
the scientists could observe the actions 
of the beetles and the reaction of trees 
to the attack. 

Then predators, enemies of beetles, 
were admitted to this living laboratory, 
and researchers had a ringside seat at 
a major forest bout. But it wasn't much 
of a fight, for bark beetles hardly raised 
an antenna in their own defense when 
attacked by a green trogositid or red· 
bellied clerid, their natural enemies. 

A red·bellied clerid is about twice the 

size of the bark beetle he attacks, and 
he approaches his prey without hesita· 
tion, flips it over on its back and nips 
the beetle in a vulnerable spot. Then 
he proceeds to make a meal of his victim. 
The female clerid lays its eggs in bark 
crevices near holes bored by pine bee· 
tles. When these eggs hatch, the young 
clerid larvae crawl into the tunnels in 
search of bark beetle larvae on which 
they feast. This appears a perfect set· 
up for adequate natural control of bark 
beetles. But beetles have one advantage ; 
they outnumber their enemies and breed 
two or three generations to the clerids' 
one. 

Forest entomologists are breeding 
both green trogositids and red·bellied 
clerids in their laboratories to deter· 
mine the feasibility of large scale artifi· 

cial rearing of these preda· 
tors as a method of beetle 
control. These preying in· 
sects need careful raising, 
and as they breed but one 
generation a year, it is diffi· 
cult to get enough trogositids 
and clerids to be effective 
against bark beetles in large 
areas. 

Another factor in favor of 
the beetles is that clerids and 
trogositids do not depend 
solely on bark beetles for 
food. They like a varied diet, 
so that even if the predators 
were not outnumbered by the 
beetles, they could not be de· 
pended on to wipe out the 

pests. However, entomologists are still 
working on the problem and hope to 
find a way to breed these predators more 
economically and abundantly, or to dis· 
cover other more practical and effective 
parasites or predators. Somewhere else in 
the world such a parasite may be found. 

Other methods of control have been 
tried. Toxic oils that seep into bark and 
poison the insects and larvae are suc· 
cessful on thin·barked trees, but as pine 
bark beetles usually attack trees with 
thick bark, toxic oils are no threat to 
them. 

Entomologists are studying a bark 
beetle disease, an organism on the bor· 
derline between plant and animal life 

A forest of ghostly gray trees, all killed 
by an attack of vast numbers of bark 
beetles on the cambium layer of bark 

Bark beetle in the grip of one of 
his natural enemies, the red-bel· 
lied clerid, which devours both 
the bark beetle and its larvae 

Lower left : Clerid larva 
feeding on beetle larva in 
tunnels beneath tree bark 

which sometimes wipes out an epidemic 
of beetles, but little has been learned. 
If this plague could be introduced by 
foresters when an epidemic of beetles 
threatened, it might be the simplest 
method of control. 

It will probably never be possible to 
wipe out bark beetles completely, but 
even the control program now in use, 
felling and burning infested trees, if 
applied thoroughly and consistently, 
would prevent devastating epidemics. 
Wherever this method has been used, it 
resulted in a loss·reduction of 50 percent 
to 80 percent. 

Aside from the loss of trees, these 
depredations of beetles entail further 
problems. Trees, above all things, are 
a natural control for floods and exces
sive soil erosion. Pine forests are an 
important part of our national wealth, 
and are the basis for many industries 
and jobs besides those of actual lumber
ing operations. But who can measure 
the esthetic loss ? Great trees have been 
the inspiration of men since life began. 
And thousands of Americans seek reo 
freshment and rest every summer in our 
forests. 

Foresters agree that an effective con· 
trol program must include plans for 
thorough and basic research, must be 
sufficiently wide in scope to include any 
territory from which infestations could 
migrate, and should provide for sus· 
tained effort over a period of years. 
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A M O N T H L Y D I G E S T 
INDIAN ARROW POISON 

FOR ARTHRITIS, MENTAL 

DISEASE 

Two powerful poisons, cobra venom and 
curare, the old Indian arrow poison, 

have been put to use in healing two wide
spread human afflictions - arthritis and the 
mental disease schizophrenia. 

In schizophrenia, the Indian arrow poison 
protects patients from injury during metra
zol convulsions which are used to shock 
them back to sanity. Good results with this 
combination of curare and metrazol are re
ported by Dr. A. E. Bennett, of Omaha, in 
the Journal 0/ the American Medical Asso
ciation. Dr. Bennett cautions against general 
use of the poison with metrazol until fur
ther experiments have been made. He has 
also been using it "with encouraging re
sults" in treatment of children suffering 
from spastic paralysis. 

Deadly cobra venom injected into the 
muscles of patients suffering from neural
gia and various rheumatic conditions 
caused slight or moderate improvement in 
a little over half the cases, Drs. Otto Stein
brocker, George C. McEachern, Emanuel 
P. La Motta and Freeman Brooks, of New 
York City, report. Other methods of treat
ment had failed to relieve almost all the 
patients. Patients with rheumatoid arthritis 
were helped more by the cobra venom treat
ment than those with other complaints. The 
venom was first given in small doses as 
reeommended by Dr. D. I. Macht, of Balti
more, but larger doses were soon found 
neeessary. - Science Service. 

EN AMELS FOR PLASTICS 

THE wide use of plastics in bulk for 
such things as radio cabinets, electric 

iron handles, and the like has long posed 
a problem to researchers. To put color in 
these plastics, expensive pigments are nec· 
essary. Yet Sherwin-Williams Company 
chemists felt that the color need not go 
deeper than the surface. They set about 
finding enamels that would do the trick, 
and have recently announced one called 
Kern Bakolescent in the irridescent form, 
and Kern Plastite in solid colors. These 
enamels work where formerly no coating 
would adhere to the smooth, greasy surface 
of plastic moldings. 

These new enamels can be dipped or 
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sprayed on plastic parts, and combine any 
color of the rainbow with an extraordinari
ly long-wearing surface. Moldings which 
are now being finished with these new coat
ings are for vacuum cleaners, electrical 
wiring devices, and automobile parts. 

MOST POWERFUL TESTING 

MACHINE 

ANEW type of precision metal working 
machine, which is also the world's 

most powerful testing machine, was demon
strated recently at the Aluminum Research 
Laboratories. 

This huge piece of equipment, called 

Above : Testing to destruction a 
riveted joint ( in center of pic· 
ture ) . Right : Press forging an alu· 
minum ingot in the same machine 

the Templin machine after R. L. Templin, 
chief engineer of tests of the Aluminum 
Company of America, is capable of exert
ing a force of 3,000,000 pounds in com
pression and 1,000,000 pounds in tension. 
Research executives point out that while 
it is not the largest machine of its kind, 

it is the most powerful, for it can exert 
these forces at speeds up to 36 inches a 
minute - faster than any other testing 
machine, and, since power equals force 
times speed, the claims made for the ma
chine are evident. 

The new machine, built by the Baldwin· 
Southwark Corporation, can be operated as 
an extrusion, forging, or forming press. 
In addition, it is provided with auxiliary 
equipment which will permit defining, 
within close limits, the relationships exist· 
ing between the various forces involved in 
the plastic flow of aluminum throughout 
a wide range of conditions. 

The over-all height of the machine is 40 
feet, 4 inches, of which 25 feet is above 
the floor line, the rest below. It is  16 feet, 
4 inches wide and 9 feet front to back. 

NODULES FOR INSULATION 

HARD-SHELLED, light-weight nodules 
of processed and puffed clay that 

have been produced by the Kraus Research 
Laboratories are being used in several types 
of insulation. They may be used as a filler 
in building blocks, hollow tile, stucco, wall 
plaster, partition boards, and the like. 

These nodules, which may average a 
quarter of an inch in diameter, are made 
of fatty clay or shale having high carbon 
content. If the clay or shale is  deficient 
in carbon, the manufacturers add a solution 
of glucose, pitch, or soft coal finely ground, 
as gas forming substances. Sometimes it 
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is necessary to add Ben lOnite as a plasticiz
ing agent, this material acting also as a 
flux. When heat is applied, the semi-plastic 
body stretches into a balloon-shaped piece 
because of the confined gases from the 
carbonaceous material. When properly 
heated the surface is glazed to a hardness 
that will withstand pressures used in the 
process of making building blocks. 

90MM ANTIAIRCRAFT GUN 

To supplement the Army's 3-inch anti
aircraft gun, a new 90mm weapon was 

recently announced by the War Department. 
Some comment regarding this has appeared 
in the daily papers but so far no technical 
details have been released for publication 
and probably will not be released_ The size 
of its shell, 90mm, or slightly over 3.54 
inches, will indicate its increased power 
over that of the three-inch. 

Both the gun and its ammunition have 
undergone technical and engineering tests 
and have been standardized. Hence, some 
of these guns will be procured instead of 
three-inch type which are now being manu
factured under current appropriations_ 

ROOF WATER COOLS 

S INCE the time when primitive man 
finally crawled out of his cave home to 

conceive a habitation of his own creation, 
centuries of effort and millions of dollars 
have been expended in draining rain and 
snow water from rooftops. 

Not until our present civilization and 
the recent developments of air conditioning 
did man begin adapting water as an insula
tion and seek means to hold it captive on 
roofs to turn back the sun's heat in summer 
and reduce the escape of inside heat in 
winter_ 

For the builders of commercial and in
dustrial structures, the Koppers laboratories 
in Pittsburgh have developed roofs which 
are capable of holding pools of water for 
insulation. They have been found to reduce 
the temperature in upper stories as much 
as 10 degrees in summer. This is as great 
a change from outside summer temperature 
as has been found healthful in air condi
tioned buildings. 

Structures with air conditioning, too, are 
using pool roofs because they make it un
necessary to dispose of water once it has 
circulated through the system. Now it can 
be pumped to the roof, cooled of its ab
sorbed heat, and re-used over and over again_ 

RUBBER 

ACCORDING to the Chemical 
Digest, of Foster D_ Snell, Inc., 

"rubber" supplies are about 1 per· 
cent synthetics, 28 percent reclaim, 
and 61 percent crude rubber. 

IT STARTED WITH MAGGOTS 

DURING the World War it came to the 
notice of medical men that bad 

wounds that became infested with squirm
ing maggots of the blowfly healed much 
more rapidly than the same type of wound 
uninfested. Search for the reason finally 
centered upon a secretion of the maggots 
called allantoin. Further study found that 
one constituent of allantoin was the effec-

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

tive curative agent. This chemical was 
urea. Now it has been found that a still 
simpler chemical, ammonium bicarbonat!', 
has the same effect as urea. Ammonium bi
carbonate is formed naturally from urea 
by the action of an enzyme, urease. A 1 
percent solution of this chemical is effec
tive whether used as a wet pack or for 
irrigation of an open wound. Some of the 
conditions cleared up by the new treatment 
were : chronic osteomyelitis, diabetic and 
varicose ulcers, middle ear infections, stitch 
abscesses, infected lacerations, and other 
purulent wounds. 

PORTABLE PRINTER 

ANEW portable printer, announced by 
the Ozalid Corporation, was designed 

to use positive printing, dry developing 
Ozalid sensitized papers and cloths. It is 
claimed that it will reproduce engineering 
drawings, letters, reports, maps ; in fact, 
any pencil or ink lines, typewritten or 
printed matter appearing on one side of a 
reasonably translucent sheet. 

The light source consists of six specially 
developed lamps. A new feature is a dry 
developing chamber, which is conveniently 
located behind the metal reflector, utilizing 
the heat generated by the lights to vaporize 
the developing agent. 

This light and portable unit can be car
ried from place to place, and used either in 

Printer, lid removed to show lights 

the office or in the field on the job. Since 
no moist surface developing solutions are 
used, no washing, fixing, or drying is reo 
quired. In an office, prints can be con
veniently made at a moment's notice by 
any office employee. The cost of making 
prints on the Elpro Portable Printer is but 
a fraction of the cost of making such re
productions by other photo-copy methods. 

To DETECT METAL 

BURIED IN LOGS 

A DEVICE for detecting spikes and other 
metal objects buried in logs has been 

developed by the Forest Service, U. S. 
Department of Agriculture. Metal objects 
in logs are potential causes of costly and 
sometimes fatal saw-smashing accidents. 

The device was developed for use in con
nection with lumbering operations in New 
England, because an unusually high per
centage of "blow down" timber in some 
sections hit by the 1938 hurricane was 
found to conceal old fence nails, hammock 
hooks, spikes, abandoned sugar sap spouts, 

Exploring coil and detector box of 
device for locating hidden metal 
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and even sections of forgotten scythe blades. 
Near Vermont marble quarries miscel
laneous bits of iron and rock, apparently 
blasted into the tree trunks and grown over, 
also have been found, as was a jackknife 
left perhaps by some initial-carver of other 
days. 

The detector is easily carried by one 
man. When the exploring coil with which 
it is equipped is held near a log in which 
metal is imbedded, the device sets up a 
howl. By moving the coil the operator 
is able to locate the exact position of the 
buried metal. Armed with this informa
tion, the sawmiller then chops out the 
metal before the log goes to the saw and a 
possible crack-up. 

The detector consists of a box about the 
size and appearance of a portable radio 
set, to which the flat, ten-inch exploring 
coil is attached by a six-foot, flexible wire. 
By means of a shoulder strap, the operator 
carries the box upon his hip so that ad
justment knobs controlling batteries and 
circuits rest under one hand. The explor. 
ing loop, or coil, is handled with the other. 
Headphones are provided so he can better 
catch the detector's howl amid other saw
mill noises. 

When the instrument is turned on, an 
audio tone signal is set up in the head
phones. By twisting the knobs, the operator 
balances out the signal. When the explor
ing coil is brought into the vicinity of any 
metallic object the balance is disturbed and 
the audio tone signal is heard anew. 

PEANUT BUTTER 

T HE oil does not separate from 
peanut butter when 2 percent of 

glycerin has been added. Glycer· 
in is, of course, a food. 

2000 DEGREES F AHRENHEIT

PORTABLE 

A GENERAL utility torch of improved 
design has been introduced by the 

Utili torch Company. Primarily designed as 
a weed burner, it also serves as a disinfect
ing torch, tar-pot heater, and pre-heater 
for welding. 

Due to the fuels used - kerosine, disti" 
late, stove and fuel oil - the coils on pre
vious units became clogged with carbon 
and required frequent replacement. How-
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Bow and side views of the largest twin-engine airliner 
ever, a sp.ecially shaped generator on the 
new unit, known as the Utilitorch, provides 
easy cleaning by simply removing the gen
erator shell and reaming out the carbon. 
Also, the new generator allows a more uni
form application of heat to all the surfaces, 
giving greater fuel breakdown, more heat, 
and less carbon formation. 

Both the generator tubes and generator 
shells are made of Inconel to withstand 
heats in the neighborhood of 2000 degrees. 
Fahrenheit. The Utilitorch is available in  
five  models from the  standard hand model 
to the giant model for tractor and truck 
attachment for burning weeds along high
ways, irrigation ditches, and canals. 

LARGEST TWIN-ENGINE 

AIRLINER 

M ANY airline operators are of the 
opinion that to build four-engined 

planes is to lose operating economy ; that 
two powerful engines give all the safety 
and reliability necessary ; that a twin
engined plane will be more economical to 
operate, besides being cheaper initially. The 
experienced executives and engineers of the 
Curtiss-Wright Company hold the same 
opinion and have backed this opinion with 
the expenditure of perhaps a million dollars 
in the construction of a fine twin-engine 
machine. 

The specifications are, briefly : 108 feet in 
span ; 75 feet in length ; 38,000 pounds in 
weight, fully loaded ; 1000-gallon fuel 
capacity ; 36 passengers by day and 20 in 
berths at night ; two 14·cylinder Wright 
Cyclone engines with IS-foot propeller5 ; 
top speed, 243 miles an hour ; cruising speed, 
210 miles an hour at 10,000 feet altitude. 

We have become so accustomed to the 
fact that transport airplanes provide more 
luxurious accommodations than the best 
Pullman that it is hardly necessary to speak 
of comfortable and adjustable reclining 
chairs, sound-proofing, ventilation, heat
ing, and so on. Let us concentrate rather 
on some of the novel features in the design 
of this new aircraft. 

The airfoil has been so modified at the 
tip that aileron control can be retained be-

low the stalling speed. Thus the plane can 
execute a three-point landing at minimum 
speed without "falling off on one wing." The 
flaps installed inboard of the ailerons move 
directly aft during take-off to improve the 
run and subsequent climb. On landing they 
are also revolved downwards to accomplish 
air braking. Blind flying technique will be 
further extended, and aircraft may then 
have to "mush" straight into the ground. 
In anticipation of  such development, the 
gear is  designed to permit landing with 
a rate of descent of  800 feet per minute, 
with the necessary cushioning provided by 
extremely long shock absorber travel. 

The geometry of the landing gear has 
been so worked out that when the airplane 
is on the ground there is  no possibili ty of 
the landing gear folding, even if  the pilot 
applies power to retract it. As long, in 
fact, as the weight of the airplane is on it, 
the landing gear cannot be retracted. 

It is a great help to the personnel to 
have only two engines to watch. To simplify 
their task further, Curtiss-Wright engineers 
have reduced the number of flight controls 
by one third. This has been accomplished 
with the aid of a "Tell-Tale" safety device 
which automatically checks the functioning 
of 50 major instruments, flashing a warning 
signal in one spot when any instrument is 
indicating a hazardous condition. To per
mit normal cruising at 20,000 feet with an 
equivalent "cabin altitude" of 6000 feet, 
pressure in the fuselage is obtained by the 
use of two centrifugal blowers in the 
engine compartment. An interesting aerody. 
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namic innovation is to be found in the en
gine cowling. The a .r is introduced into the 
cowling at the front and circulated around 
the cylinders in the conventional manner. 
But after the air has done its cooling duty 
it is discharged through a single pa,;sage 
below the nacelle. It is reported that con
siderable reduction in drag is  thus 
obtained.-A. K. 

SAFETY PLANES FOR 

PRIVATE FLYING ? 

THE Civil Aeronautics Authority is do
ing a fine job in its various activities 

of safety regulation, aids to scheduled 
navigation on the airlines, training of col
lege men in flying, and so on. But again 
and again rumors reach us from Washing· 
ton that the C.A.A. will encourage private 
flying by sponsoring the construction of a 
miraculous safety plane, which will be 
cheap, efficient, and perfectly fool· proof. So 
good will be this new design that anyone 
taking flight instruction in the new safe 
plane will be permitted to solo or secure 
his first certificate in a shorter time than 

when using a more conventional machine. 
Remembering the sad history of the $700 

"flivver" plane, we pray that the Civil 
Aeronautics Authority will undertake no 
such adventure rashly. There is no such thing 
as a completely fool· proof plane and there 
never will be, just as there is no fool-proof 
automobile and never will be. Whenever an 
engineer deliberately undertakes the design 
of a "special safety" plane he fails. Safety 
of the airplane increases by evolutionary 
steps, slowly because each new idea has to 
pass through the various stages of laboratory 
experimentation, experimental construction, 
and long experience in service, before it 
can be fully accepted. Safety of aircraft 
advances always, but there can rarely be 
"jumps" or "sports" as the biologists term 
it. 

Moreover, we are convinced from recent 
personal experience that the modern private 
plane is already remarkably safe, easy to 
control and maneuver. Quite recently, when 
given a chance to fly the Luscombe small 
two·seater, we noted with satisfaction the 
lightness of control and the stability that 
this typical light plane provides for the 
novice pilot. When the stick was pulled 
all the way back, the ship nosed up, os
cillated one or twice, but never fell off on 
a wing. This behavior in i tself is a real 
element of aerodynamic safety. When com
pared with the war time Jennies and other 
early training planes, the present state of 
the art savors of the miraculous. 

What is far more important is good 
instruction of  the student pilot on a sys-
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tematic, well worked out plan such as that 
of the C.A.A. program. Of equal im
portance is the indoctrination of all student 
pilots in avoiding over-confidence and show
ing off. Accidents in private flying, as 
analysis indicates, are not likely to be due 
either to structural or engine failure or the 
flight characteristics of the airplane, but 
to some rash or misguided effort of the 
young pilot, who after 40 or 50 hours in 
the air, believes himself to be eqnal of a 
Lindbergh or of an Al Williams. - A. K. 

THE ART OF DIVE 

BOMBING 

IN these parlous times we must perforce 
be interested in such gentle arts as dive 

bombing, and an article by H. F. King in 
Flight is illuminating. 

Dive bombing is defined as the release 
of a bomb or bombs while an airplane is 
diving steeply towards a target. Previously, 
dive-bombing with heavy projectiles was 
regarded as of use only in attacks upon 
ships and in the Spanish war a single pilot 
is said to have accounted for the destruction 
of three large steamers. But the German 
attack on Poland showed the value of the 
method in attacking tanks, and generally in 
support of infantry. The speed of the dive 
increases the vertical velocity of the bomb 
so that its penetration is equal to that of a 
projectile released in level flight at a great 
altitude. Aiming for the target is of course 
much simpler than in bombing from great 
heights. Therefore, in spite of the fact that 
the dive bomber is peculiarly vulnerable to 
shell fire at low altitudes, dive bombing 
must remain a powerful aerial tactic. 

The bomb itself, which may weigh as 
much as 1000 pounds (with heavy casing 
where penetrating power is required) is 
placed under the fuselage. A simple dis· 
placing gear, shown in the sketch, is op-

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

I I  
1 :  I �:V !i ! :  " / !1 lJ. �,- , - H - - -r(. '/ 11' - ,  / �.l � - i !i ! !  i �l - I.', i 'i " i ' .... . - -.lj - --··-·"'·,.J�JL_.j (!l�'1 

erated to release the bomb. The airplane 
itself must have special characteristics. It 
must be 5trong enough to withstand the 
sharp pull-out which follows the dive, highly 
maneuverable so as to keep the anti-aircraft 
gunner guessing ; it should preferably be a 
twin-engined machine to give the pilot bet
ter vision and facilitate clearing of the pro
jectile ; and, finally, it should be equipped 
with a double flap, one opening below and 
one above the wing , surface to check the 
speed of the dive and thus secure better aim. 

The technique followed is illustrated by 
the accompanying diagrams. In clear 
weather there is an approach from great alti
tudes, with intervening spirals. When there 
are some clouds the military aviator seeks to 
fly above the clouds and only penetrates 
the clouds to release his bomb. When there 
is an unbroken layer of cloud, he flies above, 
pierces it, and then flies through again 
until he is almost above the target.-A. K. 

INDUSTRY BORROWS FROM 

THE HOUSEWIFE 

OUT of the kitchen has come the in
spiration for the latest important de

velopment in the metals industry - the 
efficient melting of zinc in  industry. The 
humble double-boiler with which Mrs. 
Smith cooks her vegetables to just the 
proper turn has been adapted, on heroic 
scale, to smooth the wrinkles from the 
brows of industrialists plagued with the 
expense and impurities of conventional 
methods. 

Down at the Glenn L. Martin Company 
aircraft factory has been developed' this 
useful system, because Martin uses much 
of the metal in making dies for bombers 
and over·ocean transport ships. 

Heretofore, zinc has been melted simply 
by putting it in a pot and then putting fire 
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The three numbered drawings show 
different dive-bombing maneuvers 
that are used according to cloud 
conditions. Left : Displacing gear 

for releasing aerial bombs 

under the pot. But heat has concentrated 
at certain points, the zinc has alloyed with 
the pot metal at these points, and the 
melted product usually turns up with im
purities. In addition to this, the pots have 
been short-lived, eroding at the points of 
maximum heat . 

It was to produce better metal for die
making, and at the same time reduce the 
cost of pot replacement, that the Martin 
research staff developed the double-boiler 
idea. They built a big pot with a combus
tion chamber underneath ( for gas, oil, or 
coal) and covered it with refractory ma
terial. In this they melt lead and into the 
molten mass they dip another pot contain· 
ing the zinc. Since the heat thus is evenly 
distributed over the pot, there is no ten
dency for the zinc to alloy with the pot, 
the metal is returned in molten form in a 
high degree of purity, and the inner pot 
is spared the eroding effect of the zinc at 
points of extreme heat. 

BONDED CARBON STEEL

STAINLESS SHEET 

A NEW bonded sheet of carbon steel 
with a surface of stainless steel takes 

advantage of the cheapness of the former 
and the attractiveness plus corrosion-re
sistance of the latter. This new sheet is 
made by the Allegheny Ludlum Steel Cor
poration Plant and is called Pluramelt. 
The process produces single ingots of two 
or more compositions integrally bonded to
gether. Wire can also be made by the same 
process. 

The bonded material lends itself to stand
ard shop practices as it can be fabricated 
in any of the usual methods. 

RADIO-ACTIVE 

SPARK PLUGS 

A METAL which has a commercial valua
tion of $2,000,000 an ounce is now 

being used in spark plugs made by Fire
stone. Polonium is the metal, and it is used 
only in minute quantity. As a result of this 
use, the manufacturers, The Firestone Tire 
& Rubber Company, claim better motor per
formance and quicker starting ; and say, 
further, that many drivers using these spark 
plugs have reported appreciable savings in 
fuel. 

The air around spark plug electrodes is 
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not normally a good conductor of electricity 
and must be broken down into ions by 
high voltage before it will conduct the spark 
between the electrodes. This ionization 
takes time and may contribute to the slug
gishness of a motor. But, since polonium 
gives off 4000 times more alpha rays per 
second than radium, the polonium elec
trodes are emitting rays constantly in all 
directions, thus keeping the air in the spark 
gap ionized. It is, therefore, at all times a 
good conductor of electricity. 

UNDER-FEED STOKER 

AIDS PIPE SMOKER 

ASMOKING pipe with an under-feed 
stoker is the development of Briar Hill 

Corporation. This stoker, which can also 
be fitted to a smoker's present favorite 
pipe, is an aluminum screw-fitting in which 

_ a co ol, dry smoke" 

is mounted a screw topped by a perforated 
aluminum grate. 

When the pipe is loaded the elevating 
screw is all the way down in the pipe, pro
viding maximum tobacco capacity. As the 
tobacco burns down, the elevating screw 
is given a turn or two, raising the fuel. The 
elevator is thus run up, leaving a dead 
space below the grate in which juices can 
collect without affecting the tobacco's taste. 

The Briar Hill Stoker promises the 
smoker a cool dry smoke with no accumu
lation of soggy heel in the base of the pipe. 

How TO PILE 

INDUSTRY'S COAL 

ATHOUSAND tons of coal a day -
that's the requirement of The Dow 

Chemical Company. And when any one 
industry's coal requirements reach figures 
as large as that, several major problems of 
handling and storage present themselves. 

For three years now, this company's 
unique and revolutionary coal handling and 
storage methods have been attracting na
tion-wide attention. Wherever coal is used 
in huge quantities, these methods are either 
being studied or have already been adopted. 

Until 1937, the coal was stored in conical 
piles of 8000 to 12,000 tons each. Coal was 
dumped directly from lake boats. Slack 
was piled loosely just as it fell, allowing 
free entry to air. In such a pile, natural 
classification soon caused a separation flf 
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fine and coarse particles, the former being 
more firmly compacted than the larger 
pieces. When a second load was piled on 
the first, the same thing happened ; likewise 
with each succeeding load. In case of fire 
the layers operate like fiues in much the 
same fashion as their counterparts in chim
neys. 

It was often found necessary to re-pile 
the coal in order to eliminate this fire 
hazard. This involved expense, but the 
CO&t was minor compared with the loss 
sustained when fires started. 

Coal is now stored in horizontal rather 
than oblique strata. This eliminates the 
formation of fiues and reduces the fire 
hazard. There is little need to fear spon
taneous combustion since coal is packed 
so tightly that little of the fire-breeding 
oxygen can filter in. Without oxygen, the 
coal, of course, cannot oxidize. In the three 
years that Dow has been storing its coal 
thus, no rises in temperature have been 
noted, even after 18 months of continuous 
storage. Formerly the average rise was one 
half degree per day. 

EQUALS Low FUEL CON

suMpTION MARK 

THE low fuel rate of 0.545 pounds of oil 
per shaft horsepower, set by her sister 

ship the Challenge and believed a world 
record, has been equalled by the new Red 
Jacket on her official trial run. The ships 
are two of five cargo vessels completed last 
year by the Federal Shipbuilding and Dry 
Dock Company at Kearney, New Jersey, as 
part of the extensive construction program 
of the U. S. Maritime Commission. Both 
ships have General Electric geared turbine 
propulsion and are capable of developing 
16 knots. They are single screw, 6000-horse
power, 92-revolutions per minute, with 
steam conditions of 440 pounds, 740 de
grees, Fahrenheit, total temperature, and 
1% inches absolute back pressure. A sixth 
vessel is nearing completion, and Federal is 
starting construction of eight more such 
ships with the same type of propulsion. 

SUB-IRRIGATED SEED FLAT 

ANEW type of seed fiat designed for 
use in the home, the cold frame, the 

hot house, out-of-doors, or for purposes of 
research in the laboratory, has j ust re
cently been introduced by the Waterite 
Seed Flat Company. 

Measuring 12 by 14 by 3 inches, it is 
made of rust-resisting metal and employs 
an entirely new method of watering which 
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Getting water to the roots 

allows for sub-irrigation without any messy 
leakage of soil or disturbance of seed or 
seedlings as so frequently happens with 
above-ground watering. An inner plate 
having widened opeuings at each end and 
perforations in the corrugations in the bot
tom, permits water to be poured in and 
seep up through the perforations right to 
the surface of the soil. Usually two or 
three quarts of water are sufficient for 
moisture to appear evenly over the surface. 
Then a screw plug in the bottom of the 
fiat is withdrawn so that any excess water 
may be removed. Further watering is not 
usually necessary for a week or ten days. 
Air circulates through the end openings 
and the corrugations in the inner plate so 
that the soil is  kept sweet and in good 
condition. 

This new type fiat is also excellent for 
transplanting as it  is only by sub-irrigation 
that one can be sure water is supplied di
rectly to the roots. Surface watering rarely 
penetrates more than 1,4 to % inch and, 
naturally, dries out more readily than when 
sub-irrigation is applied to the plants. Any 
possibility of damping-off is avoided by 
sterilizing the soil in the usual manner. -
C. F. Greeves-Carpenter. 

NON-DRYING MODELING 

CLAY 

MODELING in clay has disappoint
ments other than the unexpected er

rors in appearance which the fingers of 
the modeler may unintentionally make. 
There is the problem of clay hardening. 
This may take place overnight if the un
finished model is not covered with wet 
burlap or unless some other means are em
ployed to keep the clay surface soft enough 
so that additional clay will adhere firmly. 
Greatest irritation and expense to modelers 

Red Jacket, cargo vessel that equalled best fuel economy record 
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result, however, because the clay cannot 
be used over again once it has hardened 
thoroughly. 

Manufacturers of articles molded from 
glass, metal, synthetic plastics, rubber, and 
similar materials may wish to use clay 
mixtures for producing "visuals" before 
production begins. This new clay mixture 
enables such manufacturers to save time 
by making alterations in the models in
stead of making new models because the 
usual clay types harden quickly. 

To make modeling clay retain its plas
ticity for long periods, small quantities of 
glycerin and petrolatum are added. The 
glycerin attracts water to the mixture, keeps 
it soft ; the petrolatum gives the mass the 
desired consistency. Either 00 Petrolatum 
or Amber Parmo is suitable for this applica
tion. The amount to use depends on the 
consistency desired. The amount of glycerin 
also may be varied, depending on the length 
of time the modeler wishes the finished 
model to retain its softness, or the number 
of times he wishes to use the clay. - Esso 
Oi/ways. 

ELECTRIC STOPWATCH 

DIFFERING from the conventional stop 
watch, a new device, Time-It, made 

by Precision Scientific Company, has a di
rect-reading counter mechanism driven by 
a synchronous motor. The principle of op
eration is the same as that of the ordinary 
electric clock and the accuracy is said to 
be "equal to the cycle constancy of a 60-

cycle a. c. supply at no volts." The five
digit counter reads directly to 1/10 of a 
second and integrates to 10,000 seconds 
before running back to zero. Readings 
closer than 1/10 of a second can be inter
polated and the counter can be instantly 
reset to zero from any reading. 

Stopping and starting are by push button. 
A built-in brake eliminates "coasting" 
when stopping the timing operation. The 
device is said to be practically noiseless in 
operation. It should find wide use i n  all 
types of laboratories where exact controls 
are necessary. 

WHITE CHROMIUM 

MANY firms are now actively studying 
the possibilities of white chromium 

solutions because of the saving in plating 
time, much better throwing power, lower 
current densities, and resultant improved 
production. A wider bright-plating range, 
along with lower current densities, reduce 
burned edges and rejections. 

White chromium is  flexible, very resis
(ant to peeling, rust-proof, non-tarnishing, 
and white. Other concerns are investigating 
the promising possibility of white chromium 
for barrel and basket plating which would 
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How 
M i c key M o u s e  

joined our family 

• "Plastic dishes with pictures 
of Mickey Mouse-how in the world 
did Westinghouse get i nto that 
line ?" asked a buyer. Well, it's an 
odd story, showing how the logic 
of production sometimes leads to 
surprising answers. 

• Among the many electrical 
products that we make are the out
lets, switches, plugs, fuses and other 
little connections needed in a wir
ing system. They are known as 
Bryant and Hemco wiring devices, 
a n d  are made in our factory i n  
Bridgeport. I n  1928 ,  when the 
amazing possibilities of plastics were 
startling industry, we took over a 
nearby plastics plant to mould these 
various devices. 

• The capa city of thi s  plant 
was greater than our needs, so we 
either had to cut it down or find 
new uses for plastics. About that 
time, scientists created new plastics 
in vivid, rainbow colors -marvel
ously suited to tableware, toys,  
smokers' fittings and hundreds of 
such things. It seemed a long jump 
from dynamos and motors, but we 
had the plant and the plastics, so 
we plunged into the new field. 

• Famous design e rs w e n t  t o  
work - skilled tool makers made 

hundreds of new dies - we hired 
salesmen who knew dishes and tum
blers rather than switches and plugs 
-and almost before we knew it, had 
an important new bus i n e s s  o n  
our hands. 

• Our first big hit was with chil
dren. They were delighted with 
fascinating dishes decorated with 
pictures of Mickey Mouse, Snow 
White, and other lovable people 
who live in story books. We have 
so ld millions of dishes glorifying 
Mickey and his gang! And millions 
of gaily colored spoons, plates, tum
blers and kitchenware, all identified 
by the well known names they bear 
-Hemcoware or Safetyware. That 
ashtray on your desk, the plastic 
housing of your new electric razor 
or the beautiful plastic cabinet of 
your bedside radio-they probably 
are all of our make. 

• Today, this plastics plant is 
busy with orders from chain and 
department stores from all over the 
country _ _  . from sales organizations 
who use these products for premi
ums and novelties . . .  and from man
ufacturers who are using plastic 
parts in their products. 

• To us Westinghouse people, 
trained as we are to do years of 
research before launching a new 
electrical product, this overnight 
success that seems almost to have 
come out of the air, is startling and 
refreshing. Actually, of course, it 
did take a lot of planning and good 
team work- but still, it's fun to look 
back and see how Mickey Mouse 
came to j o i n  the We stinghouse 
family_ 
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result in unprecedented savings as a con· 
sequence. The conversion of ordinary chro
mium solutions to white chromium solutions 
is a simple matter requiring mere addition 
of a special patented compound "Triska
lite" to the original solution under certain 
conditions. 

SANDING DRUM HAS 

INNER TUBE 

ASANDING drum which relies on an 
inflated rubber inner tube to hold the 

abrasive band in place is being manufac
tured by Mall Tool Company. Finer fin
ishes, with less danger of tearing the work. 
or putting excessive wear on the abrasive 

Air pressure holds the band 

bands, are promised. The Mall Pneumatic 
Sanding Drum is easy to apply to any flexi
ble shaft machine, bench grinder, or aerial 
grinder. 

The drum is a lightweight aluminum 
casting, having a special, flat rubber tube 
mounted on its outside face. A fabric band 
and the belt · of abrasive material are 
slipped over the deflated tube and into cor
rect position. Then a few strokes with the 
air pump inflate the tube, and the belt is 
held firmly in place. 

The Mall drum can be fitted with any 
one of several grades of abrasive belts, from 
very coarse to very fine. The light weight 
of the aluminum drum is a great advan
tage when the device is used on a portable 
grinding tool that must be hand-held and 
carefully manipulated in grinding castings 
and finishing fine surfaces. - Aluminum 
News-Letter. 

LAKE BROMINE 

THE American Potash and Chemical 
Corporation is installing facilities at its 

plant at Trona, California, to recover bro
mine from products resulting from the 
evaporation of Searles Lake brine. 

The bromine concentration in Searles 
Lake brine is about 12 times that of sea 
water, and since large quantities of brine 
are processed in the Trona plant for the 
recovery of potash, borax, soda ash, salt 
cake, and other chemicals, a considerable 
amount of bromine is available. During 
1939 over 1,000,000,000 gallons of brine 
entered the Trona plant, carrying nearly 
10,000,000 pounds of bromine, or an aver· 
age of over 13 tons of bromine per day. 

Theoretically, the main Trona process is 
a cyclic one of alternate concentration and 
fractional crystallization in which the brine 
is ultimately evaporated to dryness, with 
separation and recovery of the various salts 
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contained therein. Thus, in certain of the 
concentrated liquors, the bromine concen· 
tration reaches 100 times that of sea water. 
It is from such concentrations that the bro· 
mine is to be recovered as a by·product. 

DESK ORGANIZER 

A
HORIZONTAL filing cabinet for use 

on a busy executive's desk, where he 
can keep important papers that will need 
attention in the near future, has recently 

In this horizontal filing cabinet 
there is  a choice of 45 standard 
titles for identification of contents 

been developed. Known as the Miracle Desk 
Organizer, this compact filing cabinet is 
equipped with classified folders large 
enough to take legal·size papers. 

" 'CASE HARDENING" CONCRETE 

I
T has been discovered that if concrete 

forms are lined with absorptive, finely 
textured material such as Fir·Tex insulat· 
ing board, the concrete will develop a hard, 
dense surface which might be called case 
hardened. The absorptive board case hard
ens the surface of the concrete by remov· 
ing trapped air and excess water. Concrete 
formed with these boards possesses a very 
dense, voidless, outer layer extending to a 
depth of about one and one· half inches. 

TETANUS TOXOID 

T
ETANUS is one of the most serious 
problems of wartime medical science. 

An open wound may pick up the germ from 
soil, manure, or ordinary highway dust. 

Commander W. W. Hall, U. S. Navy 
Surgeon, recently announced that a toxoid 
for vaccination against the disease has 
proved so successful that after injections 
of two doses eight weeks apart, the individ· 
ual becomes a walking antitoxin factory. 
He says, further, that the entire Naval 
Academy personnel has been vaccinated 
against this disease and if wounded, will 
never again need to be injected with horse 
serum or face the danger of serum reaction. 

MORE SHAVING SCIENCE 

T
HE Mellon Institute fellowship of the 
Magazine Repeating Razor Company is 

enabling E. J.  Casselman to investigate the 
variability in safety razor blades and its 
causes on the one hand, and the variability 
in shaving conditions on the other, includ
ing their relations to user satisfaction. ( Mr. 
Casselman wrote for Scientific American, 
November, 1937, an illuminating discussion 
of some of his findings.)  

It has been found that there are some 31 
variables in shaving conditions that influ· 
ence user satisfaction, of which the more 
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WAR 
Recent Books 
For Your 
Library 
1 HITLER'S GERMANY - By • Pro/e .. or Karl LOfHf1eru'ein. 
Rise of Hitler and the Nazi 
movement, the Nazi govern· 
ment in operation, and how the 
business man, the laborer J.. the 
farmer, and the public omcial 
live under and react toward the 
regime of streamlined des· 
potism. 11.lI5 

2 GIDDY MINDS AND FOR• EIGN QUARRELS - By 
Char/eo A. Beard. Called by 
Lewis Gannett, "The Most Rol
licking, hard·hitting, and hard
thou\\ht defense of 'isolation· 
ism'. ' $0.60 

3 FINLAND - By I. Hampden 
• lackoon. The complete story 

of one of the most self·suffi· 
cient and self·respecting of the 

�:rlie�t
at:i::s. 

of
A:�r

s�r�at:°crl 
the culture of this eastern out· 
post of civilization. 12.10 

4. �:y
T fa

E!::A� �r.!��I 
A wholly new analysis of the 
effect of the World War upon 
Germany, showing that it was 

The above prices are pOlt
paid In the United State •• 
Add, on forellJll order., 25e 
for postage on each book. 

For Sale by : 

OPTICAL research by American 
scient ists, American materials, 

American workmen using American 
precision methods have built into the 
Bausch & Lom b  Binoculars, perfor. 
m ance recognized by fliers, explorers, 
sportsmen as the world's finest. 

THIS FREE BOOK 
TELLS YOU 

#'� 
3 2 - p age Deluxe 

catalog tells how to select a binocular, 
explains magnification, field of view, 
image definition, light gathering power; 
lists 19 Bausch & Lomb field glass and 
binocular ritodels, $16 to $132. Write 
for your copy. Bausch & Lomb, 223 
Lomb Park, Rochester, N. Y. 
lIIuSlraltd aI /til is Baus<b & Lomb 7·POlv" 3' mm 
Ztpbyr.Lighl Billoro/ar, 17Y. OUllrt" $94. 

,.., BAUSCH S LOMB 
O� 
T H E  W O R L D ' S  I E ST- I Y  A N Y  l E S T  

CA USES and 
CONSEQUENCES 

not the Treaty of Versailles 
but rather the overwhelming 
cost of the War itself that 
brought about Germany's col
lapse. 11.60 

5 CHEMICALS IN WAR - By • Lieulenant Colonel A.up,.. 
tin M. Prenli... Complete 
technical exposition of chern;· �fl 

i7.ar::��nfc�ls :"lh,,:!��r 
tarian effectiveness. 17.60 

6 STRATEGIC MINERAL SUP-• PLIES - By C. A. Rouoh. 
A general survey which gives 
an understanding of the more 
important strategic mineral 
commodities, the domestic out· 
put of which is inadequate to 
meet a war demand. 15.10 

7 FIGHTING FOOLS - By • Brlgodier General lame. B. 
Edmond.. A powerful plea for 
safety in a troubled world
best achieved br reminding our· 
selves that "we ve been a trucu
lent, boastful, touchy, land· 
grabbing people." 12.60 

8. �":!��N g.��':.NY f'Uia�1. 
The only American journalist 
who has been in both England 
and Germany since the War be· 
gan focuses his discerning at· 
tention on those critical ques
tions upon which the future 
of the world depends. He 
answers such current questions 
as : Do the German people favor 
the present War, and what do 
they think of the Communazi 
AllIance ? Its scope i. broad. 

11.10 

9. :�!on:Ata�A��n-:- f: 
terpretation of the events tegin. 
ning with the seizure of Czecho· 
slovakia that led to the outbreak 
of hostilities between the Allies 
and the Nazis. Portrayal of his· 
tory in the making. 12.10 

10 WAR IN OUR TIME -• Edited by Ham Speier and 
Allred Kahler. The official im· 
plications of war and prepara· 
tions for war-how "war in OUf 
time" is likely to affect the 
workin�. and destiny of our 
domestIc institutions, the rela· 
tions between nations, their 
financial status, etc. Factors 
we must understand if we are to 
avoid war. IS.I0 

11 THE HISTORY OF MILI-
• TARISM - By Allred 

f' a,,.. A history of armies, 
whIch shows not only how they 
are organized but also how the 
military mind works and the 
role militarism h as pl ayed in 
our civilization. 1".85 

12. ��:::S l!;�t
T!�:ti:���S� 

world·famed London authority 
on all world navies. Discu .. 
sions, data, photographs, silo 
houettes, details of construc· 
tiona A "must" reference for 
all with naval interests. $22.50 

Write U8 for information on 
book. on any .abject which 
interelt. you. We can supply 
any book in print. 

SCIENTIFIC AMERICAN, 24 West 40th Street, New York City 
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T H E  H A N D S  O F  
GUTZON BORGLUM 

Sculptor 
Born in the rugged splendor of Idaho, his accom
plishments are those of the pioneer _ • •  auda
cious, imaginative, purposeful. His stupendous 
Mt. Rushmore Memorial in the Black Hills of 
South Dakota is not more imperishable than 
his colossal head of Lincoln in the rotunda of 
the Capitol or his vigorous historic statues. The 
world honors him as Q great sculptor. 

Gufzon Sorglurn', _eJ. i. a Longine. Chronograp/o 
THE WORLD'S MOST HONORED 
HANDS WEAR THE WORLD'S 
MOST H O N O R E D  WATCH 

The world honors distinctive accomplish
ment in every field of human activity. 
In watches, no other make has been hon
ored as has Longines. Ten world's fair 
grand prizes, 28 gold medals and more 
honors for accuracy than any other 
timepiece have been awarded Longines. 

Today's Longines watches are the 
finest ever; beautiful in appearance and 
possessing the characteristic Longines 
qualities of great accuracy and long life. 

LONGINES.WITTNAUER WATCH CO., INC. 
580 FIFTH AVENUE, NEW YORK, N. Y. 
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important are : time of beard softening, 
temperature of softening water, hydrogen· 
ion concentration of soap or other medium, 
time elapsed since prior shave, and condi· 
tion of skin and hair as influenced by fa· 
tigue, by sunburn and windburn, and by 
dietary factors. The variation introduced 
by these factors is roughly twice as great 
as that in the over·all quality of new razor 
blades as produced by the better blade 
makers. A study conducted in supplement 
to this investigation has shown that there 
are some 24,000 hairs, each about 0.006 of 
an inch in diameter, that the typical man 
has to shave on his face and adjacent por· 
tions of his neck. The effective length of 
most safety razor blades may be considered 
to be divided into 240 segments, each 
0.006 inch long. It follows that the mini
mum amount of work required of each such 
segment in an average "once-over" shave 
is to sever 100 hairs. Still more work is re
quired in the usual case where the skin 
is shaved over more than once. The degree 
of hair softening by the facial preparation 
before shaving determines in part how many 
hairs can be cut before the blade becomes 
too badly dulled for further use. 

MILEAGE 

THE United States has far more 
high.speed railroad mileage than 

any other country. Today, runs 
scheduled at 60 miles or more per 
hour total 65,034 miles, of which 
54,956 are completed daily. Runs 
booked at 70 miles or more per 
hour cover a total distance of 8068 
miles. 

To KEEP CATS AWAY 

A BOON to owners of cats is Pussy Scat, 
a new powder which keeps cats off 

chairs and beds and away from curtains, 
table legs, and other objects on which he 
likes to use his claws. Pussy Scat is sprin
kled lightly on or around the places that 
the cat must avoid. It is harmless, invisible, 
and odorless to humans when used in ac
cordance with the instructions. Yet the cat 
smells it, and stays away. It ends the 
shedding of hairs on chairs, beds, rugs, and 
so on, and prevents other "cat damage" in 
the house. Pussy Scat is made by the Sud
bury Laboratory, makers of indoor and 
outdoor dog repellents. 

SPRAYED MIRRORS 

S INCE mirrors were first made, the silver 
reflecting medium has been applied 

to the back of the glass by a slow process 
of flooding the glass with the solution by 
hand. The solution then must remain on 
the glass surface for 20 minutes to an hour 
to secure a satisfactory deposit of silver. 
After a long period of research, the Peacock 
Laboratories, Inc., a division of Libbey
Owens-Ford Glass Company, have de
veloped a new process which involves spray
ing of the solution on glass as it passes 
down a production line. With this process, 
12 square feet of silver film can be deposited 
on a glass surface in less than 60 seconds 
according to Chemical and Chemical Engi. 
neering News. 

Two overhead containers hold a silver 
ammonionitrate solution and a specially 
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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 means to save 
money wherever possible ? 

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

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 dh e s i v e s ,  a n t i s e p ti 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. 
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developed reducing agent. From these 
tanks, the two solutions are forced by com
pressed air through a two-nozzle spray gun. 
The nozzles permit the sprays to meet 
about seven inches in front of the nozzles 
so that the two solutions are atomized. It 
is at this point of mixing that the silver 
starts to precipitate. 

The hazard of chemical and handling 
damage occasioned by the variable of 
human skill is reduced to a minimum, since 
the glass plates, after being placed on the 
slat conveyor and washed are not touched 
by the operators until completely processed. 

The silver reflecting medium deposited 
on the glass surface by spraying is said to 
be extremely white and brilliant, and to 
reflect greater detail, truer colors and dis
tance_ It is a tough, tight, dense, homo
geneous film with durability and longevity. 

VERSATILE LABORATORY 

MIXER 

DESCRIBED as an "all-around labora
tory mixer" the Model "F" Labora

tory Mixer has been announced by the 
Mixing Equipment Company. 

Aside from its portability and ease of 
handling, the chief feature of this new 

Increasing torque with slow speeds 
mixer is  its adjustable speed friction drive. 
It provides constant horsepower at the pro
peller and increasing torque with slow 
speeds. A turn of a conveniently placed 
thumb screw increases speed up to a maxi
mum of 1750 revolutions per minute, or 
decreases speed until the mixer is barely 
turning over. 

The new model, mounted on a special 
ring stand clamp, may be used on beakers 
as small as 300 cubic centimeters without 
spilling ?r "throwing out" contents. They 
have been used on tanks up to 20 gallons 
in size to produce gentle agitation. A con
venient carrying handle makes it easy to 
use as a hand mixer without clamp or 
stand. 

This mixer is recommended for use with 
inflammable materials since the motor is 
totally enclosed. 

OPTICAL TEST FOR CANCER 

A NEW optical test that tells whether a 
person has cancer and whether, after 

operation, that cancer has been successfully 
treated, is claimed by Dr. M. W. Metten
leiter, New York surgeon, connected with 

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

WHERE SCIENCE ENDS 
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 ! 

THE 

WALD O RF-A S T O R IA 
P A R K  A V E N U E · 4 9 T H  T O  5 0 T H · N E W  Y O R K  

THE MOST EXTENSIVELY AIR-CONDITIONED 
HOTEL IN THE WORLD 

359 

© 1940 SCIENTIFIC AMERICAN, INC



360 

S C I E N C E  F R O N T  
1 9 3 9  

By F. Sherwood Taylor 
Discussions of the latest discoveries 
in many fields, put into layman's 
language by the author of "The 
March of Mind". 

$2.50 all bookstores 

The Macmillan Company 
60 Fifth Ave., New York 

--- H A R R V R OSS 
Selent1:flc & Laboratory Apparatus CataloD & Informa.tion on follOWing at lOt each : 

ULTRA VIOLET (BLACK) LIGHT; ALNICO 
MAGNETS; POLARIZED LIGHT & POLAROID 
CHEMICAL LABORATORY APPARATUS. 
68 West Broadway New York. N. Y. 

The Midget Slide Rule 
equals a 12 In. straight slide 
rule in precision. Has A, B, 
C. D. CI. Log-Log. Binary. 
Add and Subtract scales. 
Gives Logs. Gives Trig. 
functions to 1 minute from o to 90 degrees. The Englne
divided scales are on white 
coated aluminum. Perman� 
ently accurate. The Midget 
is. undoubtedly, the most 
versatile calculator ever in
vented. Dis. 4 In. Price, 
with Leatherette case and 

Instruction Book. $2.00, cash or C. O. D. Money back 
if not satisfactory, Circulars free. 

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

Experimental and Model Work 
Fine Instruments and Fine Machinery 

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

H E N RY ZU H R, I n c., 1 87 Lafayette St., N .  Y. c. 

W
EMALE CASH PAID for insects-butterllles. 

. moths. I buy them for collections . 
Good cash prices paid. There are 
some kinds on the larae price list in 

. my Instructions and pictures worth 
$1 to $7 each. Beginners get ready 

"IAn now. Send IDe for ILLUSTRATED 
PROSPECTUS, before sending any insects. MR. 

SINCLAIR, DEALER IN INSECTS, DEPT. 36, BOX 
1838, SAN DIEGO, CALIF. 

��:rENT OTHER M E N  
have read and 

_ f:::��k:�'P��� 
"'Ou.'R IDE.'.A :�� r.��I�;!O:� , , � I n v e n t i o n ." 
Fully explain many Interesting points to inventors 
and Illustrate Important mechanical principles. With 
books we also send free uEvidence of Invention" form. 
Reasonable fees, deterred payments, forty years' expe
rience. Write to : Vietor J. Evans & Co. ,  Registered 
Patent Attorneys, S69-G, Vietor Buildin •• Washin.ton, 
D. C. 
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St. Clare's Hospital. In a preliminary 
series of 325 cancer cases, the test is re
ported to have proved 96 percent correct. 

Developed from German studies reported 
over the last 30 years; the Mettenleiter test 
involves the measurement of the densities 
of a number of samples of the person's blood 
serum by use of an interferometer. The 
blood serum from the patient is mixed with 
an extract of human cancer cells from a 
patient known to have carcinoma of the 
breast. 

Varying amounts of the suspected pa
tient's blood serum are placed in four test 
tubes containing equal amounts of the 
cancer extract. After incubation and set
tling, the densities of the four dilutions 
are obtained, and plotted out graphically. 
The curves are reported to show a charac
teristic difference between cancerous and 
the non-cancerous blood serum. - Science 
Service_ 

ALCOHOL 
p RODUCTION of ethyl alcohol . 

for. December, 1939, was 22,080-
109 proof gallons, while the pro
duction of specially denatured al
cohol was 10,502,486 wine gallons. 
For the corresponding month in 
1938, the figures were 1 6,780,614 and 
8,372,981,  respectively. 

INK CRUST SOLVENT 

PRINTING plates, type, fountains, half
tones, and othec printing equipment 

often become coated with hard incrusted 
ink, but a new solvent called Fedroid in· 
stantly removes such incrustations, leaving 
no residual odor or film of grease. This 
material is a compound of several chemical
ly pure solvents and will not injure fabric, 
wood, paper, or the operators' hands. It 
leaves metal surfaces bright and clean with
out pits, etching, or other effects of chemical 
action. 

WEIGHT GAIN AND Loss 
IN WOMEN 

AREGULAR gain in weight of about 
two pounds during one week i n  every 

month, with subsequent loss of this gained 
weight, occurs in  about 50 percent of woo 
men as a result of monthly variation in sex 
hormone activity, according to Dr. George 
W. Thorn, of the Johns Hopkins School of 
Medicine, Baltimore. This weight gain, un· 
expected and perplexing, has caused much 
discouragement to women on reducing diets 
and even to the physicians prescribing the 
diets, Dr. Thorn pointed out. The two 
pounds gained is due in part to retention 
of excess quantities of water and salt, as 
a result of the regular change in sex hor
mone activity. - Science Service. 

No MORE 
LEAKY FAUCETS 

Do YOU know anything more annoying 
than the steady drip of water from a 

leaky faucet? Well, did you ever do any
thing about it, besides trying to twist the 
faucet down tighter ? If you 're like most of 
us, you put off installing a new washer as 
long as possible. However, one designer did 
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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 
Member of the Federal  Deposit I nsura nce 

Corporation 

Think of getting, for only $ 1 9.7 5 -
not only a more accurate timepiece, 
but ALSO:-

. 

1 .  A STOP WATCH that at the touch oli 
a lever checks off the time in seconds] 
and fifths of seconds!  
2. A TACHOMETER that gives you at  a' 
glance the exilct speed at which any 
moving o.bject is traveling over. 3j 
measured distance ! 
3. A TELEMETER which tells the dis
tance you are away from any simulta
neous source of light and sound ! 

WRITTEN GUARANTEE 
Smart, trim and compact, the Pierce 
.4-in- 1 Watch is  simplicity itself to 
operate. And it's unconditionally guar
anteed against any mechanical defect 
for one full year! 
See this amazing Pierce Watch at any 
good Jeweler or Sporting Goods dealer 
today, or write for FREE Iiterature_ 

. , " " " " " " " - , - " " " - , 
Pierce Watch Company-Dept. 5 
22 West 48th Street, New York, N. Y. 

I am enclosing $ 1 9.75 0 $ 3 4.75 ( for 17 J 
yellow gold tilled ) 0 for which send Pierce 
Chronoiraph as described. Send descriptive circular. 
NAME 

ADDRESS 

CITY STATE 
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The q uestion is  often asked what shol l  
I do with my business papers? 

Your sheets can be bou nd neatly a n d  
compactly in  handy book form in  t h e  Com
mon Sense B inder ( a nd i f  so desi red sheets 
can be token out again ) .  A s ing le  sheet 
can be boun d  as well  as any n u mber up to 
500 sheets. 

I n sertion of sheets tokes only a few 
seconds. 

B inde r  to hold sheets size I I " x 8 1;2" 
sent postpa id in U n ited States for $ 1 .00. 
Money refunded if not satisfied. 
We carry 50 stock sites to bind sheets from 

pocket site to newspaper site. 

ASA L. SHIPMAN'S SONS 
Established 1 8 3 7  

1 0 0  Chambers St. New York, N. Y. 

GE A R S  
In Stock-Immediate Del ivery 

Gean. ,peed reducen, sprocket.. throat 
bearinr;l. Ae.ible eoupl!nca. pulley" etc. A 
complet.e line iaearried i n ourChit"acolltock. 
Can ,lao quote on apedal rear. of aft,. kind. Send UI your blue priDtI and inQuiries. 

Write for Catalog No. 20 

Pictures come alive thru this latest 
optical device. 

CARD and PHOTO 
STEREO.MIRROR 

The scientific single picture 
stereoscope. 

PRICES $i.i5 and $3.50 
Send for leaflet 

N U - M I RROR CO. Bridgeport, Conn. 
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do something about tl:e problem-he de· 
veloped a faucet that stood up under several 
million closureii. 

The faucet and valve which succeSii· 
fully survived this unusual laboratory test 
work on a ball·bearing principle. The up· 
per race of the bearing is attached to a bolt 
which, in turn, becomes part of the stem 
assembly. The lower race turns freely on 

Ball·bearings do the trick 

this bolt and holds a soft neoprene washer 
in position. As the faucet and valve are 
turned down, the bottom race of the bear
ing rotates with the upper race until the 
washer touches the valve seat. Thereafter, 
the bottom race does not turn. On further 
turning, the soft washer compresses against 
the valve seat to effect a leak-proof '  seal. 

There are many advantages claimed for 
this ball-bearing faucet and valve. A few of  
them are : the  mechanism prevents faucet 
dripping, saving owners considerable ex· 
pense ; it reduces fuel costs and saves re
placements and annoyances ; it eliminates 
rotative wear caused by twisting the washer 
tightly down on a metal seat ; the faucet 
can be opened and closed by mere finger· 
tip action ; this smooth up·and·down action, 
instead of violent twisting, permits the use 
of a soft neoprene cushion. It has been 
found that the neoprene washers can with
stand extremely hot water for an indefinite 
period of time. 

METAL ETCHING SOLUTIONS 

FOR etching aluminum and its alloys, 
Dr. B. Egeberg and N. E. Promisel rec

ommend, in Metal Industry, that freshly 
polished and cleaned specimens be warmed 
in hot water and treated immediately with 
the following etchant : Nitric acid, 1 vol
ume ; hydrofluoric acid, 2 volumes ; and 
glycerin, 3 volumes. White metals such as 
tin, lead, antimony, bismuth, and their al
loys, as well as Britannia metal, may be 
etched with the following : Nitric acid, 1 
volume ; acetic acid, 3 volumes ; and glycer
in, 15 volumes. After etching, rinse in 
running water and dry in an air blast. 

CHEMICAL "ICE" FOR 

SKATING 

FOR many years attempts have been 
made to develop a chemical ice for year

'round skating rinks. Some success has 
been had with such simple chemicals as 
sodium hyposulfite, which is the commer· 
cial hypo used by photographers. Skating 
surfaces made by using some of these prod
ucts have been satisfactory to a degree but 
all have had certain disadvantages. 

There has now been brought to a high 
point of perfection a combination of chemi-

AWho le  Tool Shop in your 
Smooth, steady power at 
your finger tips. Uses 300 
nccessorles to grind. drill.  
poUsh, rout. cut. carve, 
sand, saw, sharpen, en
grave, etc. Plugs tn any 
AC or DC socket. 
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11) OIlS Money. hek Trial 
Order today. Standard 
Model ( lIlustrated) 1 8 . -
0 0 0  r.p .m.  1 6  o z .  $ 10.75 
postpaId wIth 3 Acces
sorfes . . . De Luxe 
Model 25,000 r .p .m.  12 ��:::ful::: ��o�e,�I�i= !!��= oz. $18.50 with 6 Acces- lion In cratta work and Indulltry 
sories. all over the world. 
CldcaKoWbni . Mil- Co., 11 01 W. MODl1leSL, OIPUa. CblcaKo,llL 

DUDE RANCHES FREIGHTERS 
NATI ONAL PARKS 

Get a better vacation this year. Learn the best places 
in all 48 states and Canada to vacation. See how 
easily you can visit the national parks, hoW far 
YOU can go in 2 weeks or longer. Get concrete facts 
on seeing Gaspe, Hawaii, Alaska, Mexico. etc. 
Learn about dude ranches, trail riding, state parks. 
national forests, camping, mountain climbing, econ
omy trains, scenic auto, bus and rail routes, etc. 
Send for complete Vacation Guide to All America. 
Costs only 50¢. but it's your insurance for a better 
vacation, Send coin or stamps to Harian Publica
tions, Dept. SE, 270 Lafayette St. , N. Y. C. 

You'll Also Want: 
"TRAVEL WAYS'-'  a DIRECTORY to 500 com
pletely planned, low cost vacation itineraries Via 
bus, rail. youth hostels. Includes the only complete 
guide to freIghters and other ships (Great Lakes 
$35 : MissIssippI Cruise $50, etc . )-25t. 
"HOW TO TOUR THE U. S. IN 31 DAYS FOR $100" 

-50¢. (Based upon first-hand knowledge; complete 
wIth budget and day-by-day schedule. )  "Detailed 
enough to follow to the letter, "  wrItes Sunset 
MagazIne. 

ALL THREE BOOKS FOR ,1. 

Salaried Positions $2500 to $1 5.000 
Our confidential system ( hiding your identity) works 
tor you ; serves to increase your salary ; promotes you 
for high salaried executive positions at moderate cost. If you have earned t;2500 or more ; can prove it. write 
for valuable information. No. 34, Executive's Promo
tion Service, Washington. D. C. 

W ANTED: MANUSCRIPTS 
New York Book Publisher respectfully Bolicits 
worthwhile manuscripts for publication on 

FORl.}'ll'�v.S.r ��bfr.'f[:r��·W •• t 44 St., N. Y. C. 

A U T H O R S  
W R I T E R S  
S P E A K E R S  

Technical and Scientific Subjects 
Your manuscripu, college theses, 
speeches edited and criticized for style 
and diction; suggestions for rewriting 
given; possible markets quoted 
$ 1 .00 per thousand word.. Highest 
references. 

TECH EDITORIAL SERVICE 
26 West 40th Street, New York City 

A L N I C O  M A G N E T B A R S  
Strong enough 
to balance in $1 10 1" 'LO .. tJ ... � mid-air. - I*� ro�n

hU�ared�s�� Pr. 
experiments. 

MODEL 456 
UNIVERSAL TROUBLE TRACER 

Model 456 Is the "tops" in a fine miniature AC
DC voltmeter, ohmmeter, milJiameter and d.b. 
meter. 

D '  Arsonval meter-accuracy guaranteed within 
2%. Special ohmmeter shorting switch-no fussing 
around with leads or jumpers. Movements is 1 
Milliampere or 1000 Dbms per volt. Self contained 
batteries for all ohmmeter ranges. 
DC volts 0/5/50/500/1000 Ohms 0/5000/500,000 
AC volts 0/5/50/500/1000 D.B. -lZ to +8/8-28 
DC Milliamp 0/1/10 /28-48/34-54 

$7.95 
BlAN 

64·N  Dey SI. N ew York City Establ ished 1923 
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P A T E N T S  
GET FREE BOOK 

Take first step t o  protect your in
vention-without cost. Send today 
for free "Record of Invention" 
form-and new "Patent Guide for 
the Inventor" containing instruc .. 
tions on how to patent and sell 
inventions; details of search ser
vice; easy payment plan. Write 

CLARENCE A. O'B RIEN 
REGISTERED PATENT ATIORNEY 

Dept. OF4, Adams Build ing 
WASHINGTON, D. C. 

Try the new 
PIKE Electric 

Reader 
A boon for elderly 
people and others 
with poor eyesight. 
Wonderful for doc· 
tors, scientists and 
draftsmen. 
Write for free infor
mation and details of 
this new invention 
that makes reading 
matter 3 times larger. 

Elizabeth. N. 1. 

Learn to Speak FRENCH 
SPANISH, GERMAN o r  ITALIAN 
This New Way! ��o��e: l��: 

speaks a person of culture. Free Book .. ��!!!!� 
explains amazing Cortinaphone method 
-which actually starts you speaking 
a foreign language AT ONCE ! Learn 
quickly, easily, at home, in spare time, 
this natural "Iearn - by- l i stening" way. 
Write for rree book-"The Cortina Short-Cut. " No 
obligation. State language interested in. 
CORTINA AC1DEMY, Oept. 1 58, ID5 West 4Oth SI . , New York City 

W H AT S T R A N G E  
P O W E R S  

''1. 1HERE was the 5Qurtt knowledge 
VV thu made it possible (or the ancients 

to perform miracles? 1nese wi5e men of the 
past knew th� mysteries of life and personal 
power. This wisdom is not lost - it is with
held from the I'JW.$d.. " is  offered freely 
TO YOU, if you have an open mind. Wrife 
fo, 1", ... led book. AddttJs, P,R.F. 

m.. ROSICRUCIANS ( A  M 0 R C)  Ca1if"";' 

COMPLETE HOME
S TUDY C O U R S E S  
and educational books, 
slightly used. Sold, 
rented. exchanged. All 
subjects. Money-back 
guarantee. Cash paid 
for used courses. Full 

detailS and lllustrated 72-page bargain cataiog FREE. 

;:{[�o��
a
d.: 500 Sherman, Dept.  F ·243, Chicago 

Miracle Desk Organizer $695 
• Find those important papers • 

• • •  at rour fingertips alwars 
Here's the NEW, sensible way to keep unfinished 
business matters before you. Prevents confusion of 
mixing papers. Keeps your desk tidy. Takes legal. 
size papers. Beautiful cabinet. Includes 12 self
classifying folders with titles in 22 carat gold let
ters or 42 printed titles. Write fot' Circular S. 

Miracle Desk Organizer, 551 51h AY., New York, N,  Y. 

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

cals called Iceolite. This is claimed by 
Chemical and Chemical Engineering News 
to be the first substance which permits 
year-'round, unrefrigerated ice skating. 
It was conceived by Bessie Pastor Berliney 
some years ago and is now manufactured 
by the Iceolite Corporation. 

Iceolite has a number of advantages, not 
the least of which is that it has better wear
ing qualities than natural ice and may be 
re·surfaced easily and inexpensively. Ex
ceptional durability and fast glide are 
characteristic. Furthermore, it is  harmless 
to person and clothing. Its standard color is  
a light water green but other colors may be 
supplied. 

BAKED ALUMINUM 

A BAKED aluminum finish of  excep· 
tional beauty and resistance is a new 

development in industrial finishing. Called 
Heresite A·313, it is made by Heresite 
and Chemical Company. The appearance 
is that of tarnished silver and it is, there· 
fore, attractive for household devices such 

SOLUTION TO THE PROBLEM 

OF THE PENTAGON 

T AST of Lieutenant-Commander Kap
L Ian's series of 14 problems, beginning 
in the April, 1939, nnmber, skipping to the 
September number of the same year, and 
appearing regularly thereafter in this de· 
partment until last month, has the follow· 
ing solution : 

Consider the triangle shown in the sketch, 

whose angles are 6, 9, and 60° .  From the 
sine law, we have 

r 

sin 9 sin 60° 
which reduces to 

sin 'fl = 112 sec 15°  sin 60° 
or 

9 = 26 ° -38'.02" 
Adding this value of 'fl to 60° 
tracting from 180° gives 

and 
6 = 93° ·21 '·58" 

0 +  15° = 108 ° .21 ',58" 

and su�-

which is the value of the angle of the pen
tagon at either extremity of the base. 

Completing the solution of this triangle, 
we have 

z r 

sin 6 sin 60° 
Taking next the triangle whose angles are 
-&, 45° ,  and 135 °--&, the sine law again .. 
yields the relation \, 
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as radiators, pipes, washing machine parts, 
refrigerators, and many other types of ap
paratus such as auto heaters, fans, blowers, 
airplane parts, and the like. 

The new finish has excellent adhesion 
and high resistance to mechanical abra
sion and weathering. It is said to have 
withstood successfully 450 hours of con· 
tinuous exposure to salt spray, a test that 
would badly injure an ordinary coating. 

NEW POWER TO THE FARM 

WTITH new two- and three·plow trac
W tors, today's small-acreage farm can 

be completely power·equipped for less than 
$1500. The new small models will mechan· 
ize 3,000,000 more farms, it is estimated, 
and will supplement larger tractors on 
3,000,000 bigger farms. 

Tractors are rapidly attaining higher 
standards of engineering and refinement. 
More powerful and economical to operate, 
trimly streamlined, with self·starters, en
closed cabs, rubber tires, and other ap· 
pointments, they are replacing older models. 

z r 

sin -& sin 45° 
Combining and eliminating z from the two 
equations, 

sin -& = sin 93 ° .21 '-,58" sin 45° csc 60° 
and -& = 54°-35'·47" 
Two other angles of the pentagon will have 
a magnitude, each of 

135 °-1). + 'fl = 1Or'()2'.15" 
and the angle at the top will be 

2-& = 109 ° -1 1 '-34" 
The construction is not exact, and is in 
error by the amount the angles fall short 
of or exceed 108 0 .  

The pentagon problem shows a construc
tion for a regular pentagon, which is at
tributed to Albrecht Durer, German painter 
and engraver, who lived from 1471 to 1528. 
It is not an exact construction, but it is a 
very good approximation. The method of 
executing it is  so simple and practical that 
none oLit� aff�';cy i� __ �� _��

_
t�_�

_ 
process. 

FIRST of 
'rte'u

Jt�;:a�'�mmand::-K?p 
lan's now completed problems were the 

five proposed in the April, 1939, number, 
page 219, these being entitled The Prob
lem of the Crossed Ladders, The Problem 
of the Spheres, The Problem of the Barge 
on a Rock, The Dog and Rabbit Problem, 
and The Second Dog and Rabbit Problem. 
More problems were published as follows : 

September, 1939, page 171, Problem of 
the Circular Pasture. 

October, 1939, page 236, Problem of the 
Cylinder. 

November, 1939, page 301, Problem of 
the Weights. 

December, 1939, page 361, Problem of 
the Swimming Dog. 

January, 1940, page 42, Problem of the 
Square. 

February, 1940, page 1 10, Problem of 
the Chord and Arc. 

March, 1940, page 173, Problem of the 
Medians . 

April, 1940, page 237, Second Circular 
Pasture Problem. 

In every instance except the first, the solu
tion to these problems was published in the _ 
number following the dates stated above. ,_ - -

/ 
< 
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and FISHING TACKLE 
Conducted by A .  D .  R A T H B O N E ,  IV 

INTEREST IN FIREA RMS i s  traditional with American men ; fishing 
tackle is a requisite of one of the world's oldest occupations. Scientific 
development of guns and tackle, in the use of which millions yearly find 
sport and recreation, fathers this monthly department, which welcomes 
correspondence from readers. 

WELCOME, FISHERMEN ! 

GENTLEMEN of the angle, we welcome 
you to this gathering place of nimrods 

and fishermen !  With this issue, the gun 
fanciers move along on the bench to make 
room for their brother sportsmen, the clan 
of rod and reel. And yet we strongly sus
pect that many of you who have been visit
ors to this monthly round table on arms and 

ammunition need but to glance in your 
shaving mirror of any morning to find simul
taneously the reflection of  both an angler 
and a hunter. 

We take our sports in season, we Ameri
cans, and come fall or winter, we think of  
upland game and deer, of wildfowl and in· 
door range targets. When spring, with her 
outdoor stimulus, bursts upon us, our 
thoughts may stray from the category of 
trajectories, loads, long shots with scatter· 
guns and the reverberating roar of indoor 
pistol and rifle fire to realms piscatorial. 
True, the shotgun enthusiast comes into his 
own with the nice weather and the flight of 
skittering skeet and trap targets. Outdoor 
ranges are active, woodchucks must be wary 
indeed to avoid the ardent rifleman, but 
many a gun addict is lured from the smell 
of powder by memory of Izaak Walton's 
immortal, "Oh, sir, doubt not that angling 
is an art. Is it not an art to deceive a trout 
with an artificial fly? "  

All these occupations have come t o  b e  
parts of our lives largely through scientific 
development and research. Without science, 
the knight of the bowing rod and the de· 
votee of the trigger would alike miss many 
of the pleasures which are their's. Accord· 

ingly, from now on this department will 
strive to offer to both hunter and fisherman 
news, developments, and controversial grist 
for their respective "hot stove" mills. WeI· 
come, fisherman ! Hail, gunner ! 

IN THE SPRING-SKEET 

To Mrs. Gertrude Hurlbutt, Montana 
rancher's wife, went a $100 prize in 

1926 from National Sportsman and Hunting 
and Fishing magazines for christening their 
newly sponsored shotgun sport "skeet" 
Scandanavian derivation, meaning, "to 
shoot." To arms and ammunition makers, 
clothing manufacturers, silver smiths and 
the U. S.  Treasury have, since then, gone 
annually hundreds of thousands of dollars 
for guns, shells, "birds," traps, shooting 
jackets, uniforms, insignia, sportswear, cups 
and other trophies, and Federal excise taxes 
on shotguns and shells To innumerable 
fields and clubs go regularly 80,000 skeet 
devotees of all ages, both sexes, in any kind 
of weather, from humble homes and mag· 
nificent mansions, to "shoot a round of 
skeet." 

Evolved in 1915, introduced in 1926, 
skeet's still sky·rocketing popularity con· 
tinues to please its sponsors, delight gun 
and munitions people, contribute its share 
of Uncle Sam's special taxes, and intrigue 
new competitors. From modest and scat· 
tered inceptions at Ballardvale, Massachu· 
setts ; Edmonds, Washington ; and Valhalla, 
New York, skeet clubs are numbered in 

Captain Grant IIseng 

II Best 
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LOW-COST SPOTTING SCOPE 
we have found" says 

Slightly h igher 
west of the 

Rockies. 

F. C. NESS 

This conclusion was ar
rived at a fter a recent 
comparison of all avai lable spotting scopes side 
by side on the range. 
Furthermore, a recent survey sho w s  that far more 
top flight riflemen use the 
M o ssberg " S potshot" than 
any other popular price 
spottmg scope. 

See the "SPOTS H OT" at your 
dealer's today-or use the coupon 
for l i terature describino it and 
other M ossbero products. 

O. F. MOSSBERG & SONS, INC .  
3505·C St. John Street, New Haven, Conn. 

... .. , .. .. .. .. .. ..  · ( Please print) \. .. .. .... ' .. ... ... ... � 
: Please send me l i terature d escribing the M ossberg -
_ SPOTS H OT and Stand, and other M ossberg products. 

-

_ I enclose 3¢ to help cover cost of postage and handlinu.  : 
: N A M E  . . . . . . . . . . . . . . . . • . • . • . . . . . . . . . . • •  : 
- STR E ET . . . . . . . . . . . . • . • • . . • • . • . . . . . . . . . • . . . _ 
- -_ C ITY . .  , . . . . . . . . . . •  " • • •  STATE . . . . . . • . . . • . _ 
: My firearms dealer is • . . . . • • • . . • • . . . • • . • • • . • • . : : ���;e

'

s� . : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  : 6 ... ..... ...... ... ... ... .. .. ... ...... ............ ............... ... ... ... � 

The "FERRET" SHOTGUN CLEANER 
.. LEAD R EMOVER. Flat Bronze AHoy 
Wires : COILED so cleaning done by edges In
stead of wire ends. Will never Iniure barrel but 
quickly removes Lead, Rust, Caking. Fits stand
ard rods or  may be pulled through with cord. 
Lasts lifetime. 60c at Sporting Goods Stores. 
If they can't supply, send 65e ( no stamps) and 
we will ship direct. Specify gauge wanted. 

DAIRY SPECIALTIES, INC. 
Sandy Hook, Conn. 

Carbine style, High 
power, Manufactured at 

Springfield Arsenal. Suitable 
for large or small game. 

Military Equipment, Camp and scout 
supplies, also a general line of useful 
articles. 

Send 10" in coin or stamps for 
illustrated catalogs. 

W. STOKES KIRK 

Dept. S.A., 1627 N. 10th St., Philadelphia, Pa. 

MANHATTAN GUN & REPAIR SHOP 
EXPERT GUNSMITHING 
Repair, Remodel, Reblue, Restock, and refinishing 
of any domestic or foreign shotgun, rifle, pistol, 
revolver and automatic. Rough turned stocks for 
shotguns and ritles. 

Wm. Schiessl 34 West 44th St. 
Prop. and Master Gunsmith New York City, N. Y. 

ARMY- IAVY BARIAI NS 
Haversacks . . . . .  $0.75 Cart. Belt . . . . . .  $0.60 
Small Cart. Box . . .25 C. W. Trench Tool, .75 SUD Helmet . . . .  .75 Rope Lariat . . . . .75 

Springfield Rifle 45/70 CIF $4.25 
75th Anniversary Catalog 1865-1940, 308 pages, over 
:a�3Ie;1.

l
U:��

ti
�:il�J f��toJg. fei

�is�' �:�g�1�cuTa�d��r 
3¢ stamp. 
FRANCIS BANNERMAN SONS, 601 Broadwal'. New York 
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S K E E T 
and how to 

SHOOT I T  
By BOB NICHOLS 

To the skeet devotee this book 
will be a friendly, helpful critic 
in pointing out possible existing 
faults of form, stance, fit of gun, 
target lead, and other factors 
which may have tended to inter
fere with perfect scores. To the 
inexperienced skeet shooter it 
will be a complete and competent 
guide to the above named 
phases of the sport, as well as to 
choice of guns, constructive sug
gestions and extensive informa
tion on eyes and shooting glass
es, clothing, field lay-out, and 
the entire game from station one 
to station eight. The author 
writes in clear, graphic style, 
gained from his own extensive 
experience in skeet shooting and 
from his knowledge and back
ground as Arms, Ammunition 
and Skeet Editor of Field and 
Stream. (177 pages, 6 by 9 Y4  
inches, 46 illustrations.)-$3.60 
postpaid. 

For Sale by 

Scientilic American 
24 West 40th St., New York, N. Y. 

GUN COLLECTING 
By Charles Edward Chapel 

(III Lt. U. S. Marine Corp., Retired) 

Any gun fancier who bal never ridden the 
hobby of firearm. collecring will, in .11 
probability, reach the last page of this book 
with the firm resolve immediately to in· 
augurate his hitherto neglected gun gather. 
ing activities. A pleasing, narrative style 
smoothly and rapidly motivates the presen· 
ration of historical and informative data 
on antique arms and the pleasure and profit 
to be bad from tbeir ownership. Although 
written for the novice, and therefore 
equipped with an excellent elolsary, index, 
bibliography, and source lists of collectors, 
museums, and periodicals dealing with the 
hobby, the veteran also will find this volume 
well worth addine to hi. library. ( 232 

pages, 5 by 7 V2 inches, 15 illustrations. ) 
$2.60 postpaid. 

For sale by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N. Y. 
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thousands, have attained to sumptuousness 
and social status of country clubs, number 
among ultra · democratic memberships 
butchers, bakers, candlestick·makers, who 
contest shoulder to shoulder with bankers, 
executives, auto manufacturers. Interna· 
tional accolade has been accorded skeet by 
adoption in Belgium, Canada, England, 
Egypt, France, Germany, Norway, Sweden, 
South Africa, South America. Credit for 
skeet's universal appeal goes to its sportive 

Courtesy Abercrombie and Fitch 

Skeet guns 
competition, its year·'round opportuDltles 
to duplicate field shooting conditions for 
practicing bird hunters, the inherent desire 
to fire a gun, and the never outgrown, adoles· 
cent thrill derived from deliberately smash. 
ing something. 

Named Captain of the 1939 All-American 
skeet team, big, blonde Grant Ilseng hails 
from California, participates in tournaments 
all over the map, holds such titles as the 
Great Eastern 20·gage, the California State 
20·gage, small· gage, and high·over·all, and 
boasts a season's all.gage average of .986 
on 1550 targets. Illustrative of types of  
guns which will powder millions of birds 
in 1940 are the Marlin Model 90, "Skeet· 
king," over·and·under ; the Winchester 
Model 12, repeater ; the Francotte Model 
25, double barrel ; the Remington "Sports· 
man" automatic. To benefit skeet neo· 
phytes, "Bob" Nichols, Field & Stream fire· 
arms editor, has exhaustively covered the 
subject in his book, "Skeet, And How To 
Shoot It." 

WHO'LL RAiSE THE CAN E ?  

IT'S possible that your favorite trout, 
bass, or salt water fishing rod traveled 

much farther before it came into your pos· 
session than it has since, for Tonkin cane, 
that sturdy, virile, properly flexible back· 
bone of America's choicest rods, is grown in 
China. The Waitsap area, near the borders 
of Kwangtung, Kiangsi, and Hunan prov
inces, some 175 miles north of Canton, is 
probably the birthplace of your favorite rod.  
Although bamboo grows in many sections 
of the tropics and subtropics of both hemi· 
spheres, none of the growths offers the neces· 
sary rod·making qualities found in cane 
from the Waitsap area, where climatic con· 
ditions produce almost perfect bamboo, 
Calcutta cane advocates notwithstanding, 
and where our future delicate "fishing poles" 
are known locally as "tsing lee poles." 

For many years Tonkin cane was sys· 
tematically harvested by the Chinese popu· 
lace and carefully seasoned in enormous 
compounds, comparable in an Asiatic way 
to American lumber yards. It was then 
rafted down the Bambus River to Canton, 
transferred to Hong Kong·bound river boats, 
then re·loaded again for its transpacific voy· 
age. Today, however, to a large extent, the 
Chinese have been driven out of Waitsap 

I and the Japanese govern the land where 
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grow our future split bamboo rods. Reports 
differ as to harvest, and, consequently, as 
to imports of Tonkin cane under present 
circumstances. One importer claims no Ton
kin is being cut or stored. A well-known 
rod manufacturer says that although Ton· 
kin is popularly supposed to have ceased 
coming into this country a year or two ago, 
the Japanese now control the entire crop, 
employ Chinese labor, and that thus far 
there has been enough on hand to supply 
the makers of high·grade rods. Be that as 
it may, there seems to be agreement on the 
score that our future supply of Tonkin cane 
could and may be threatened. 

When the much traveled Tonkin cane 
gets into the hands of the good rod manu· 
facturer, it is split, not sawed, because, by 
splitting, the natural grain of the wood is 
followed and a stronger rod results. If you 
were to cut a section out of your rod, you 
would probably find it composed of six tri
angular strips of bamboo, neatly matched 
as to similar grain, and, if it's a really good 
rod, the inside apex of the triangular pieces 
of split bamboo would be hard and firm, 
like the outer edge. Without this stout 
heart, your rod would be flimsy and spine· 
less. To avoid such wilting action, manu· 
facturers of quality rods use only butt 
pieces of Tonkin in which the bamboo wall 
is of sufficient thickness to permit splitting 
the triangular strips without encroaching 
on the pithy lining of the cane. 

Having mentioned that you would prob· 
ably find your rod composed of six triangu· 
lar strips, it's apropos to state that this type 
of construction is  used by rod manufactur· 
ers today after exhaustive tests and because 
it has proved most satisfactory throughout 
the years. Behind the adoption of  the six· 
strip rod, however, lies a brief history of 

End Views 01' Bamboo 

End VI¢'W 01' G-Sfrip Roc/ 

@I ll  1: 
Top sections show why thick-walled 
cane is best for rods. Lower draw· 
ing : How rod sections are fitted 

these fish· begetting instruments. In 1847, 
a Mr. Little, of 15 Fetter Lane, London, and 
rod maker to his Royal Highness, Prince 
Albert, began making rods from "three rent 
pieces." Thomas Aldred, another London· 
er, inaugurated his three·strip process about 
the same time. An Easton, Pennsylvania, 
gunmaker, Samuel Phillipi, brought out a 
four·strip rod in 1862, and was followed 
eight years later by H. L. Leonard, of 
Bangor, Maine, with a six·strip construc· 
tion. The well·known Hardy Brothers, of 
Redditch, England, offered their six·strip 
rod in 1882. 

But getting back to present-day methods 
of rod manufacturing : Nodes, which are the 
regularly spaced knobby parts of the bam· 
boo, are staggered in assembling the tri o 
angular strips so that no two nodes will 
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come opposite each other. When strips are 
split for rod construction, these small areas 
of tough cross grain must be spaced so they 
will alternate in any given section. And 
speaking of sections, rod makers cannot 
emulate the assembly line of auto manufac
turers. They do not build a supply of butts, 
pick up any mid-section from the rack, and 
end up with a casual tip, or tips. No, sir ! 
When you buy your trout rod from your 
favorite dealer, you may rest assured that 
if it bears the name of one of  America's 
leading manufacturers, it has been properly 
matched as to grain, and that it is the prod
IIct of a careful "tailor· made" process. Like
wise, the strips have been selected with an 
eye to exact fit at each ferrule, so that it has 
been unnecessary to cut down the bamboo 
to attach the ferrule. 

As to which rod, how long, what weight 
- that's a story in itself. The decision rests 
on many things, including type of fish, lake 
angling or stream fishing, and the size of the 
latter. Are you going to fish fresh water or 
salt seas ? Will it be wet or dry work for 
trout ? Or is it  salmon ? And it  can be bass, 
pickerel, panfish. An outstanding factor is 
the preference of the fisherman, himself, 
toward the "feel" · of a rod. Nevertheless, 
you can't go wrong on a product of any of 
the several widely known American manu· 
facturers, each of whom offers extensive and 
expert advice on rod selection and a satis
factory variety from which to choose. 

"ALL-AMERICAN" 

TROUT FLIES 

THERE is probably no more controver
sial subject among anglers who use arti

ficial lures than, "Which are the best flies?" 
A year ago National Sportsman printed one 
of our stories entitled, "What Fly, Mr. Fish· 
erman ? "  and accompanied it with a ballot 
and an invitation to the nation's trout ang
lers to designate their choices. They were 
asked to name the six dry flies, six wet 
flies, and six streamers or buck tails they 
had found most productive. The poll drew 
replies, some most emphatic, from 23 states 
and named 319 different patterns. Using a 
point system of scoring, it was found that 
Royal Coachman was the decided favorite 
in both dry and wet classifications. The 
idea back of the story and its sequel (Na
tional Sportsman, March, 1940) was to at· 
tempt to simplify the perplexing problem 
of selection of trout lures, of which there 
are over 10,000. We figured that if enough 
of the country's trout fishermen told us 
which flies they had found most successful, 
we would have something to offer toward 
settlement of that ever ponderous question. 

With that in mind, we sent the completed 
data to The Weber Lifelike Fly Co., who 
promptly furthered the idea by printing a 
folder depicting both national and regional 
results of the survey. They capped this by 
packaging "The All-American Fly Selec
tion," incorporating the six winners in each 
of the dry, wet, and streamer-bucktail cate
gories within one box. Now we don't for a 
moment contend that possession of a set of 
"All-American" flies is a panacea for all 
trout fishing ills, and neither does Weber. 
Like the choice of a rod, individual prefer
ence and experimentation will, within cer· 
tain sensible limitations, ultimately deter· 
mine which flies you like best. As one voter 
in the survey so aptly put it, "The manner 
in which the lure is presented and worked 
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has made many a poor lure productive and 
many a good lure fruitless." However, sev
eral fishermen have told us that the survey 
helped, and if you'd like one of the Weber 
folders showing complete results, just let 
11 5  know. 

Pot-Shots 
AT THINGS NEW 
W. R. ("BILL" ) WEAVER, maker of that 

sensational I-power shotgun 'scope, as 
well as the famous Weaver 330 and other 
'scopes for small and large bore rifles, 
has announced a substantial reduction in 
the prices of his scattergun 'scope. This 
product has proved such a boon to begin
ners and to others who want to improve 
their shooting that the demand has in
creased to the point where production 
tools and quantity manufacture have be· 
come possible, thus bringing about the new 
price of $ 19 . on the Type T mount, which 
formerly sold for $27.50. The type B mount, 
which used to sell at $31, can now be had 
for $22.50. 

WHEN KIPLING wrote, "Boots-boots-boots 
-boots-movin' up and down again ! "  

he, of course, had in mind the incessant 
tramping feet of an army, but the quotation 
could as well refer to the army of trout 
fishermen who slosh up and down the 
nation's streams and rivers. Without a good 
pair of boots the trout angler is lost, 
There's nothing which so literally and 
figuratively dampens the Waltonian's ardor 
as the constant trickle of ice water into 
the rubber casing about his pedal ex
tremities. With that in mind, the Goodrich 
Footwear Division of the Hood Rubber Co., 
Inc., announces a new wader-top boot with 
light, flexible rubber legs extending well 
above the knees to provide longer wear and 
reduce danger of snagging. Special fabric, 
coated with highest grade rubber com
pounds, is used in body portion for light· 
ness, flexibility, and long wear. Another 
feature which will be welcomed by every 
angler who has at some time slipped and 
gathered himself a bootful of water is that 
these waders can be turned completely in
side out, right down to the insole. In a 
unique pamphlet called, "Fishing Facts and 
Fancies," the Hood people display all their 
wares and offer some authenticated "tall" 
tales, such as the one about the catfish 
found in a tree, 40 feet above ground ; the 
salt water denizens of New Hampshire's 
fresh water lakes. Drop us a card and we'll 
send you a copy. 

iTHACA GUN COMPANY announces a new 
member of its popular "Model 37" 

family. New arrival is Ithaca Model 37R, 
a repeater, available in 12 gage with 26, 
28, 30, and 32-inch barrels ; in 16 gage with 
26, 28, and 30·inch barrels ; in 20 gage 
with 26 and 28-inch barrels, all with any 
standard degree of choke. Outstanding 
feature of Model 37R is "dead level" solid, 
raised rib with no dip, no sway, no ramp 
to interfere with true sighting plane. The 
"dip" found at rear end of sighting rib on 
several makes of popularly termed "rib
shotguns", causing difference in height 
between top of rib and top of frame, has 
been eliminated in Ithaca's Model 37R, 
thereby establishing absolutely straight 
sighting plane from the breech to the very 
muzzle of the barrel. 
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H e re's W H Y . • • 
The.e are $5 value House 01 Westmin.ter ltd. 
straight gra i n  genuine im ported root Briar Pipes. 
The price has been slashed because they have 
sl ight surface imperfections.  These defects will  in 
no way Interfere with the rich smoking qualities 
of these tru ly luxurious straight gra i n  pipes. So 
we are using what we have of these pipes ius' to 
make new friends-practically giving them away 
for 98t postpaid. Your money back if not satis
fled and you keep the pipe. 

PLUS A FREE SAMPLE O F  
ORIGI NAL RUM & LE 
This is  America's No. 1 
"fi ne Pipe Mixture-every
body' • . talking about it. 
m a rv e l o u s  a r o m a .  W e  
have arranged with the 
Rum & M a p l e  Tobacco 
Corporation to send you a 
sample foil package free 
so that you can try this  
sensational pipe mixture. 

P L U S  
The HOUSE O F  WESTMINSTER LTD., cata log of 
Pipe and Tobacco bargai n s  and sound advice to 
pipe smokers will be sent FREE. Send 2t exlra -a 
dol lar  bill  i s  handier-and we'll send you free 
2 packages of pipe c lea ners. . . . . . . . . . . • • • . . . • • • • • • • • . . • • . . . . • .  �. 
THE HOUSE OF WESTMINSTER, Ltd. 

193-M Fourth Avenue, New York, N. Y. 
Enclosed And $ . . . . . . . . M. O. Check Cesh 

(or .end C. O. D. for $1 .00 plus l Sc C. O. D. fee' 

for whi,h send me postpaid Westminster Stra ight Groin 
(Model checked below) and a free Sample Foil Package of Original Rum & Maple Blend 53 Pipe Mixture. If I"m no' 
satisfied with the pipe, you will lend my money back 
and I will k ..... the pipe. 

Nome • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
Address • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

· ....• . . . . .. . . ...................... 
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FAMOUS 
OPTICAL FINDER 

B e s s a  
CAMERA 

With F4 . 5  VO IGTAR LENS  
In Compur  Sh utt e r  

a,$ 2 7.50 
F O R MERLY $35 . 0 0  

The Bessa is a l ight, compact two
size camera with speeds up to 

1 /250th part of a second that en

ables you to make 8 pictures 21,4 x 

3 1,4  or 1 6  vest pocket pictures. Uses 

No. 1 20 or 620 fi lm . It is fitted with 
a direct vision optical finder as 

well as a waist level finder. Has 

handy trigger release on outside of 
camera.  

See i t  demonstrated i n  our store or 
send check or mone" order to Dept. 

S • .4.B. Postage Prepaid. 

TRADE  I N  Y O U R  OLD  CAMERA  

1 10  West l2nd St., N.V.C. 

World's Largest Camera Store 
Built on Square Deal ing 

S C I E N T I F I C  A M E R I C A N  JUNE · 1940 

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

APING THE MASTERS "GEE, I wish I could light a subject 
that way," is an expression one 

often hears from amateur workers as they 
admire the pictures of professional photog
raphers. The fact is that the difference 
between professional and amateur lighting 
is largely a matter of volume, although 
other factors must be taken into considera
tion, such as a difference in subjects and 
make-up, the fact that professional lighting 
results are frequently aided by after-work 
on the part of the retoucher, and a differ
ence in the quality of the light provided by 
professional equipment and that available 
to the amateur worker. 

Acting on the suggestion of Norman A. 
Schuele, an enthusiastic amateur photog
rapher and Advertising Manager of Revere 
Copper and Brass, Inc., we recently inter
viewed Bruno of Hollywood, and then re
tired to our own modest studio to see what 
could be done about it. Bruno, as you may 
know, is a specialist in the art of movie 

Virginia Wilson 
By Bruno of Hollywood 

glamor. In his studio in New York, he is  
known as the man who makes them "look 
like Hollywood" even when they "come 
in looking like New York." He achieved 
his national reputation while in Hollywood, 
where he made a specialty of photograph
ing stars and would-be stars. The technique 
that he employed in this work he brought 
with him to New York. 

Mr. Bruno has been kind enough to per
mit reproduction of two of his pictures as 
examples of the "straight" and the " glamor" 
techniques he employs. The picture of Lor
raine O'Day is an example of the first, and 
that of Virginia Wilson, of the second. The 
latter had the simplest lighting : a lOOO·watt 
spotlight directly overhead and a lOoo-watt 

diffused floodlight far back in the room. The 
distance of this latter light must be adjusted 
to provide just that amount of light that will 
suitably fill up the shadows without inter
fering with the lighting effect provided by 
the· spotlight. An approximation that may 
be employed by the average worker is shown 
in our illustration, in which a Photo flood
type spotlight was used overhead and a No. 
1 Photoflood bulb in a Kodaflector set back 
of the camera at an angle of about 30 
degrees to the subject. Little attempt was 
made to duplicate the Bruno picture except 
as to light placement. Since it is not usually 
practical for the amateur to use a spotlight 
directly over the subject, the spotlight used 
was directed overhead as nearly as possible. 

The Lorraine O'Day portrait was lighted 
in considerably more complicated fashion. 
Two loo0-watt flood bulbs were placed six 
feet from the subject at an angle of 45 de
grees to the latter and eight feet high. A 
lOOO-watt floodlight was placed at the same 
angle on the other side of the face but lower 
and twelve feet away. A lOOO-watt spot
light was used for the head and a 2000-watt 
spotlight illuminated the background. In 
our example, we substituted two No. 1 
Photo floods for the light six feet from the 
subject, but because an eight-foot extension 
was not available we used one about 6% 
feet high. For the shadow side-light 10 feet 
away from the subject, we used a No. 1 
Photo flood. A Photoflood-type spotlight was 
used instead of the lOOO·watt spot used by 
Mr. Bruno and for the background we used 
a No. 1 Photo flood illuminating a monks
cloth background. 

An exact reproduction of the lighting as 
seen in the print cannot, of course, be 
claimed for our examples, because, in addi
tion to the necessarily more efficient light-

Virginia Wilson lighting 
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ing units of the professional, there is also 
the factor that the professional's prints were 
made by contact instead of the enlarging 
method usually employed by amateur work
ers these days, and also because the pro
fessional's prints must usually be retouched, 
at least in a moderate way. 

Our thesis, however, is based on the fact 
that, although necessarily modified because 
of difference in lighting equipment, the 
amateur worker may copy the lightings of 
the professionals and successfully achieve 

Lorraine O'Day 
By Bruno of Hollywood 

the lighting effects of the latter. Chiefly, 
It IS a case of light placement and light 
volume. Professional lighting effects can be 
studied and the various lights identified by 
studying the shadows cast by the subject's 
nose, lower lip, chin, and so on. Practice 
of this kind will help you to arrange your 
lightings and to achieve satisfactory illu
mination of your subjects. 

DENTISTS AND 
PHOTOGRAPHY 

THE part played by photography in the 
professional as well as the leisure life 

of the dentist was surveyed in the March 
issue of Dental Survey, in which it is stated 
that "thousands of dentists are numbered 
among the most enthusiastic camera fans 
to be found anywhere." 

"Photography has a particular appeal for 
the dentist," the article says, "for through 
it he can make a hobby serve him as a tool 
in his daily work. Pictures can be used to 
the greatest advantage in patient education 
as a simple, effective means of showing the 
importance of dental care. Projection of 
slides brings home lessons that the dentist 
can never inculcate by demonstration or 
word of mouth. The patient's own case can 
be personalized in a way that wins him at 
once to the necessity of adequate treatment. 

"One dentist has made an album of 'be
fore-and·after' pictures which he uses to 
demonstrate to patients what different types 
of restorations will do for them by the im
provement that has been accomplished for 
other patients. 

"Color photography has recently come 
into its own and now enables dentist pho
tographers to achieve even more remarkable 
results_ With the still camera it gives them 
the most accurate record of the stages of 
their important cases. The method of treat-
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Lorraine O'Day lighting 

ment can be followed with the motion-pic
ture camera, operated by an assistant, and 
in the class room, at clinics and dental 
meetings, motion picture photography in 
color helps spread undergraduate and post
graduate education by demonstrating in 
practice what has already been studied in 
theory." 

APARTMENT HOUSE 
DARKROOMS 

THE vogue that started i n  New York 
City some time ago of providing apart

ment house tenants with community dark
room facilities has gained considerable 
headway. The latest innovation is the pro
vision of fully equipped darkrooms for the 
East Side apartment house dwellers living 
in the buildings owned by the Tishman 
Realty & Construction Company. 

"Each building," The Foto Review re
ports, "will be equipped with a spacious 
darkroom designed to appeal to both be
ginners and advanced amateurs. The room, 
mechanically ventilated, will be supplied 
with modern equipment, including stainless 
steel sinks, two enlargers, printing machines, 
developing tanks and trays, safe-lights, 
timers, trimmers, scales, and graduates to 
assist in the production of good photo
graphs." 

AVOID RIDICULE 

IF some amateur does poor work because 
he cannot do better just yet, be chary 

of ridiculing him ; he may outstrip you 
later. In any event, there is neither charity 
nor good taste in making fun of the work 
of one's associates in the camera hobby. 
Yet it has come to our attention that in at 
least one club the pictures of one worker 
were laughed at when exhibited to the club 
members, to the great discomfort of the 
worker concerned. One member, not the 
victim, was so upset by this attitude of the 
club members that he resigned. What if his 
turn should come next ? 

There is no doubt that a general club is 
bound to have a number of members who 
are rank beginners and turn out what may 
appear to be astonishingly poor stuff when 
compared with the work of the more ad
vanced members. However, the advanced 
members need only look back a few years 
and recall how bad their first efforts were. 

Master 
of iust about 

• every picture 
you' l l  meet \ 

With this Kodak Monitor's swift 
lens at your fingertips, you get 
splendid snapshots o n  clear days, 
s u r p r i s i n g l y  good o n e s  e v e n  
under adverse light conditions. 
B e c a u s e  y o u r  1 / 4 0 0 - s e c o n d  
Supermatic shutter " stops" most 
action, you can snap people when • 
they're on the go, get pictures so 
informal and spontaneous that 
they fairly live. 

Picture size is  big, so you can 
take superb landscapes and group 
pictures.  And to make your pic
ture taking simpler and surer, 
there's  a film-centering mecha
nism, double -exposure preven
tion device, exposure - counting 
scale, body shutter release. At your 
dealer's _ . .  Eastman Kodak Com
pany, Rochester, N. Y. 
PRICES _ • •  With Kodak Anastig
mat Special j/4 . 5  lens and Super
matic shutter, Kodak Monitor 
Six- 1 6, for 2 � x .414-inch 'pictures, 
$48. 5 0 .  Six - 2 0  model (214x 314-
inch pictures ) ,  $ 4 2 . 5 0. 

KODAK M O N ITOR 
S I X- 1 6  ( f/4.5 Special)  

Going to  the  New York World', Fair' 
Take your Kodak - visit  the Kodak 
B u i l d i n g - s e e  t h e G r e a t e s t  P h o t o
graphic Show on Earth. 
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G R EAT N EWS- for those who want 
a fine camera ! 
Agfa Speedex . . . $27.50 
Takes 12 pictures 2� x 2� 

HERE IT IS - the Agfa 
S p e e d e x !  A recent 

arrival in the fine-camera 
field,  its pric:e alone i s  
news! 

Look at the features of 
this compact beauty: 

1 .  An f4.5 anasti gmat 
lens, fully corrected. 

2. A precision shutter, 
with speeds of % to 1/250 sec
onds, Time and Bulb. 

3. Focusing ability, 3 %  feet to in
finity, with focusing ring in lens 
mount. 

4. Clear, optical,  eye-level  view 
finder. 

S. Pre-set shutter, with convenient 
button release built into camera 
body. 

In addition, Speedex has a new type 

of self-erecting platform. A finger
touch brings the lens and shutter 
assembly into rigid, picture-taking 
position with smooth precision. 

This advanced camera will greatly 
increase your picture-taking scope. 
See the compact efficiency of the 
Speedex today, at y o u r  d e a l e r ' s .  
Other Agfa Cameras from $2.45. 
Agfa Ansco, Binghomton, New York. 
Made in U. S. A. 

AGFA + CAMERAS 

I t  i s  Easy to Take 
B ET T E R  PICTURES 

• . • if you know a few of the simple 
fundamental requirements. Once you find out how your camera works, learn 
how to make correct exposures, and master the basis of composition, your 
camera results will show immediate improvement. You need not wade through . 
text books, dry treatises, in order to obtain this information. Into "So You 
Want to Take Better Pictures," the author, drawing on a varied· experience 
in photography, has packed just the things you need to know. Questions 
and problems have been anticipated, answered in detail, for the camera 
owner who has his developing and printing done at the photo shops. Written 
as a running story of your camera and how best to use it. 

Chapter Summary : What Your Camera Does ; Equip
ment for Better Photography ; Indoor and Outdoor 
Pictures ; Portraits ; Action Photography ; Candid Pic
tures ; Angle Photography ; Color ; Tricks · with :Your 
Camera ; Troubles and How to Overcome Them. 

((SO YOU WANT TO TAKE BETTER PICTURES" 
By A. P. PECK 

Associate Editor, Scientific American 

IN the 210 pages 06 chapters ) is all you 

need to know to guide you along the path 

to better photography. Dozens of illustra

tions help to explain the text. Board covers. 

Order direct from 

MUNN & CO., INC. 
2 4  West 40th Street 

per 
Copy 

( Plus 10 
cents postage ) 

New York City 
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But it  is easy to forget . A person Joms a 
camera club to get help and not to be 
laughed at every time he makes a false step. 
Helpfulness should be the motto and no 
club will be worth anything at all unless, 
instead of laughing at the mistakes of in· 
dividual members, the better and more ex
perienced workers volunteer advice that will 
set the erring worker on the road to better 
picture-making. 

VISITORS' PICTURE ALBUM 

SAMUEL E. LESSER, New York, suu· 
mits what he believes to be a new idea 

in  picture-making and picture-collecting. 
He writes : 

"I am in process of making 8 by 10's of 
pictures of all my friends who visit us, and 
relatives and other people who enter our 
lives more than transiently. When the 
whole is completed (which may take a year 
or so ) , 1 shall bind them up in a permanent 
book of record. Really the old-family album 
streamlined for modern purposes." 

PICTURES AT THE CIRCUS 

THE availability of extreme speed films 
makes indoor circus shots more feasible 

than formerly. It is now 
·
possible, under 

spotlighting effects, to shoot as fast as 
1/100 and 1/200 of a second at //3.5 or 
//4.5. The accompanying illustrations were 
made with an //2.9 lens wide open at 1/200 
of a second, although the results showed 
that a higher shutter speed or smaller lens 
opening could have been used if desired. 
The exposures were made about 50 feet 
away from the camera and the wanted sec· 
tion enlarged to 8 by 10. 

In the case of acrobats "flying" through 
the air, we found a handicap in the fact 
that the spotlights were turned off during 
the action , doubtless in order not to handi
cap the performer, and turned on again 
when the subject reached the other side. 
Of course, such subjects have to be left 
alone because there is not enough light 
available during the flight to make an ex
posure possible at the short shutter speed 
necessary. 

Many subjects do not require fast ex
posures, however, and may be taken as slow 
as 1/25 and 1/50 of a second. Also, even 
fast action may be "stopped" if the shot is 
made just as the subject reaches his ob· 
jective or when he is momentarily suspended 

"Watching the Prey" 
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Baas says: 
I am always willing (nay. 
anxious) to enlarge upon 
my favorite subject : I .e. : viz : re o my ab!llty to sat
isfy even the most exact
Ing cUent who wends his 
weary way to the Camera 
Cross roads of the World 
1n search of bargains In 
new or used photographic 
equipment (Cameras to 
you ) .  
After one such visit our 
name is photographically 
engraved upon his mind. 

This world-famous Joint 
(I mean Instltutlon) Is 
famous for its complete 
stocks of new and used 

Leica & Contax 
Speed Graphics 

Write me your wants for an immediate 
answer. "Speedy Bass" they calls me. 

Send JOT "OUT FREE copy of 

BASS BARGAINGRAM NO. 242 

listing thousands of camera items. 

Dept. 
A D  

ANY ROLL DEVELOPED and 
8 Amazingly Beautiful Prints in 

Natural Colors . . . . . . . . . . . . . . .  Only 25� 
Natural Color Reprints . . . . . . . . . . . .  3<' Each 

NATURAL COLOR PHOTO SERVICE 
C238, Janesville, Wisconsin 

Profitable 
Photography 

with the 
Miniature Call1era 

By Edwin C. Buxboum, A.R.P.S. 

BESIDES having a consider
able amount of fun with the 

miniature camera, making trick 
"shots," art photographs, and the 
like, you can also use it for spe
cial paying work. This little paper
bound booklet of 72 pages tells 
not only how to make interesting 
photographs that are salable to 
news agencies or magazines but 
also gives many clues to the very 
large number of types of photo
graphs that can be sold. For those 
who wish to mix profit with pleas
ure this booklet should prove most 
helpful. - $1.10 postpaid. 

For sole by 

SCIENTIFIC AMERICAN 

24 West 40th St., New York, N.Y. 
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in space before coming down again. This 
calls for careful watching and quick shoot· 
ing. The shot of the acrobat in the five· man 
somersault, for example, was made just as 
the subject reached the shoulders of the 
fourth man in the "human ladder," after 
jumping from the spring board below. The 
shutter speed was 1/200 ( the fastest the 
camera possessed) .  If a faster shutter speed 

"Five.Man Somersault" 
were availahle, 1/500 would have heen at· 
tempted as the man was flying up, although 
1/1000 would probably be necessary. 

Pictures such as "Watching the Prey," 
which shows a tight rope walker performing 
while news photographers sit around wait
ing for an opportunity to make a startling 
shot, may be had at 1/50 of a second and 
even slower. 

KODAK AT 1 940 FAIR 

E STIMATING a total attendance of 
nearly four million visitors during the 

World's Fair in 1939, the Eastman Kodak 
Company has announced extensive improve
ments on their Fair Building for this year 
that are expected to attract an even greater 
attendance, according to Kodak officials. 
Among the changes are a complete new 
front and an enlarged entrance foyer to the 
Great Hall of Color ; a special salon in the 
Hall of Light for the continuous and elahQ-

For 
Exquisite 

Natural 
Color 

Pictures .... 
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Tops in the 35mm. field. Fine color corrected 
lenses and high speed shutter. stop the fa.test 
action. Single view ( color spot) range finder, 
coupled for automatic foc using. I deal for nat
ueal color shots. Streamlined. Vibrationless. 

The PERFECT ENLARGER for "PRI ZE 
W I N N I N G" prints. Enlarges I Redu�es l 
Copies I See the Solar belore you buy. SlZes 
35mm. to 5x7 inches. Prices from $39 .50 up. 

Descriptive Catalog N o .  SA 640 FREE. 
B U  R K E  6- J A M E S ,  I n c .  

2 2 3  w .  M A D I S O N  ST. C H I C A G O .  I L L .  

When leading manu· 
f acturers of enlargers 

select a lens, they choose on the basis 
of sparkling detail, brilliancy and 
gradation. That's why they specify 
Wollensak Velostigmats*. They can 
depend on these lenses for top-notch 
performance. 

Leading professional and amateur 
photographers use Wollensak Enlarg
ing Velostigmats. They know from 
experience that these lenses are op
tically refined to overcome miniature 
film difficulties. 

Why don't you use a Wollensak En
larging Velostigmat and make excel
lent blow-ups easier to obtain? Speeds 
13.5 ; 14.5 ; 16.3. Focal lengths 2 
inches up. Priced from 
$13.00. 

'Reg. U. S.  Pat. 00. 
Write lor Special Catalogue 

on Enlarging Lenses 

Wollensak Optical Co., 60S H udson Ave., Rochester, N. Y. 

W O L L E N S A K  
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icon mode 
and compact. 
constructed to 
o rds.  Each , retractable pins to lock soct ions  
i n  posit ion. Reve rs i b l e  hood. 
Closed 1 6'1.":  extends to 42'12" • • ,.'''''''' •• 
CA 8554-s h p g .  wt. 3 I bs.S 1 8  
Some o. a b ove, but with 4 I sections. Closed 1 5'12";  .xl:.n,d s�" to 48'12" .  
CA 8552-S hpg.  w t .  3 IbS� 2 1  
CA 992 1-eorrylng case both above-wt. , Ib . . . 98<: 
9 S E C T IO N  P O C K ET T R I P O D  ..,...,,""'  ... 

• LAFAYETTE CAMERA I Dept. 23F-l 00 Sixth Ave . ,  New York, N. Y. 
• �{u';:Cl�� E$� . . :������ .. ��t.�I�� :�Slt 8�'l' ordor. 
I • I NAME._ ..... _ _ . ___ ._. _ _ .. _._ ... _:_ .. _._ .. _ .. _ ......... . I ADDRESL __ ....... _ .. __ ._._._. ____ ... __ .. _ .... _; 
Ic�·iiii'iiiii .. _·iiiiliiilii-_iiii-_-.;T��··_·_·iiii· .. iii··_! 

35 mm CAMERAS 
Univex Mercury F3.5 Trlcor . . . . . . . . . . . . . . $17.50 
Kod .. k B .. nt .. m F4.5 K.A. • . . . . . . . . . . . . . . . .  16.50 

��fl�� .. C3
Fn5

H�:;��:i:' .. t,;rio · : : : : : : : : : : :  il:gg 
Lelc .. F. 5cm Summar F2 . . . . . . . . . . . . . . . . . 9'.50 
Robot I F3.5 Prlmot .. r . . . . . . . . . . . . . . . . . . . 59.50 

V. P. & �� V. P. CAMERAS 
3 x 4 em Kod .. k Pupllle F2. Case . . . • . . . . .  
3 x 4 em Gev .. rette F4.5 Wlrgln Anast. . •  
V. P. Korelle F3.8 C. Z. Tess .. r . . . . . . . . .  . 
V. P. Ic .. rette C. Z. Tess .. r F4.5 . . . . . . . . . .  . 

REFLEX CAMERAS 
V. P. Exaet.. Jr. F4.5 Case . . . . . . . . . . . . .  . 
S x 6 em Prlmoflex F2.8 . . . . . . . . . . . . . . . .  . 
6 x 6 em Voightl .. nder Superb F3.5 Skop .. r 
6 x 6 em Voightl .. nder Focusing Brilll .. nt. 

F3 .5 Bkop .. r . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
4 x 5 Gr .. flex Ber. D. K. A. F4.5 . . . . . . . . •  
9 x 12 em Ernem .. nn Fldg. Reflex F4.5 . . . .  

FILM PACK CAMERAS 
Kod .. k Recom .. r # 18. F4.5 . . . . . . . . . . . . .  . . 
2�;' x 3\� O. M. M .. xlm .. r Hekl .. F6.8 . . . . .  . 
��� � ��� ����:r"r.� .. �g?�.ts,&y .. �4.�: . 'Ii: 

Abbey Flash Gun. Gr .. flex Back . . . . . . .  . 4 x 5 Bpeed Gr .. phic 13.5cm Bkop .. r . . . . . .  . 
MISCELLANEOUS CAMERAS 

$3'.50 
9.95 

32.50 
17.50 

$39.50 
82.50 
57.50 

42.50 
90.00 
59.50 

$34.50 
19.50 
32.50 

89.50 
62.50 

Agf .. Clipper FS.3 Anastlgm .. t . . . . . . . . . . . . $10.00 
3A Nixe. C. Z. Tess .. r F4.5 . . . . . . . . . . . . . . . . 39.50 
3A Kodak Specl .. l FS.3 . . . . . . . . . . . . .  . .

.
. . . .  17.50 

lEW B4 Page Calalog Free OD BelJDesl 
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rate presentation of the Kodak style show ; 
"startling tricks in photography, along with 
other thrilling demonstrations" to be pre· 
sented during the fashion show inte:rmis· 
sions ; the addition of two model living 
rooms in one of which will be projected full 
color home movies and in the other "still" 
pictures in natural color ; changes in the 
photographic gardens, as well as other im· 
provements. 

CAMERA CLUBS GROW 
A T last we have been able to obtain a 

1'1. figure closely approximating the num· 
ber of camera clubs in this country. After 
an extensive survey, the Eastman Kodak 
Company has found that this total comes 
to 9000. Adrian TerLouw, who kindly 
passed this information on to us, added 
however, that this was only the known 
total and that the actual number exceeded 
this considerably. Clubs are springing up 
all the time and many active groups do not 
announce themselves as clubs, preferring to 
remain " incognito." 

NEW BACKGROUND CLOTH 

PHOTOGRAPHICALLY useful mate· 
rials are frequently to be found in 

other than strictly photographic stores, as 
our readers have doubtless found out for 
themselves from time to time and as we 
have occasionally intimated by announce· 
ments in these columns. One of our latest 
finds is  a cloth material known as Inca, 
which we understand is being widely used 
by professional photographers where large 
backgrounds are required. This material, 
the color of which is a light tan or cream, 
comes 9 feet ( l08 inches ) wide and sells for 
only $1.75 a yard. 

TECHNICAL ADVISER 

FORMERLY instructor at the New York 
Institute of Photography, with many 

years of both professional and teaching ex· 
perience, Morris Germain, A.R.P.S. has 
been appointed Technical Adviser for the 
Penn Camera Exchange, New York City. 
Mr. Germain's task is to assist the store's 
customers in their photographic problems 
and in the use of equipment. 

One of the features of Mr. Germain's 
association with the store is a series of talks 

Photo by Saul Germ .. ln 
Where serious amateur photogra. 
phers may learn from a professional 

BOOKS f 
o 
r 
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BOOKS 

Amateur Photographers 
NEW WAYS IN PHOTOGRAPHY, by 
Jacob Deschin. Eminently practical 
from every point of view, this new 
book contains nothing of theory and 
nothing that the advanced amateur 
photographer will 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 will not be found else. 
where in as clear and concise a man· 
nero $2.85. 

So You 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 and its 
uses to enable him intelligently to 
utilize it to best advantage. Over 200 
pages, dozens of illustrations. $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 editing, story telling with the 
camera, and 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 GADGErS, 
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 
and nearly 500 illustrations. $3.60. 
PORTRAIT PHOTOGRAPHY, by H. Wil· 
liams. 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 Photographic 
Book in Print 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 

BOOKS, ___ BOOKS 
© 1940 SCIENTIFIC AMERICAN, INC
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on various phases of photography. The 
opening gun was fired recently when Mr. 
Germain gave a talk on the fundamentals 
of lighting in photography. An index of the 
popularity and helpfulness of Mr. Germain's 
talk is the fact that the lecture had to be 
repeated a week later to accommodate the 
overflow of visitors who had to be turned 
away the first time for lack of space. The 
accompanying illustration shows a section of 
the audience, as flashed by Mr. Germain's 
son, Saul Germain, a journalistic photog· 
rapher. With Mr. Germain on the plat· 
form is Miss lIse Hoffmann, who served as 
Mr. Germain's model for the occasion. 

WHAT'S NEW 
In Photographic Equiplllent 
« 11 you are interested in any 0/ 'he item, '\ described below, and cannot find them in 
OUT adverlisin, columns or at your photo
,raphic dealer, we shall be ,lad to tell you 
where you can Ie' them. PlelJ$e send CJ 
stamped envelope with yOU1 request. 

Duo SpOT·FLASH ADAPTER ( $6.95 ) ; De· 
signed to fit most makes of synchro· 

nized flash equipment, for exclusive use 
of G.E. No. 5 flash bulb ("Mighty Midget" ) 
in directed flash photography. Supplied 
with removable ring. With ring in reflector, 
angle of light is 50 degrees and claim is 
made that ordinary flash exposures can b e  
achieved a t  about same speeds and apertures 
ordinarily used with larger standard bulbs 
such as G.E. No. 21  and Wabash Super· 
flash No. 2. With diffuser ring removed, 
pictures can be made at distances up to 
100 feet or more. Spotlighting possible 
because adapter is designed to use all 
available light as directed beam rather than 
normal flood. Reflector designed to project 
beam of light having approximately 30· 
degrees spread. Diffuser ring re·directs 
part of beam over wider angle of approxi. 
mately 50 degrees. 

KALART CONCENTRATING REFLECTOR 
( $1.95 ) : New type concentrating reo 

flector designed for use with new midget 
bayonet base flash bulbs. Furnished com· 
plete with built·in ejector. Said to double 
light efficiency of bulb. Guide stem keeps 
reflector in correct position so that light 
will be properly directed. Reflector made 
of spun aluminum with highly polished 
reflector surface. Bayonet base bulbs auto· 
matically centered when placed in socket. 
Reflector may be used with battery cases of 
all makes. 

PERFORATED PAPER ENVELOPE : Defender 
now packaging all photographic papers 

in new, easy·opening envelope. Envelopes 
made with double perforation across flap 
of envelope : mere rip and tear gives quick 
access to contents. Perforated opener 
available in all sizes up to and including 
11 by 14 inches. 

BEE BEE FOLDING POCKET SUNSHADE AND 
FILTER HOLDER ( $2.50 ) : Compact, ad· 

justable sunshade with prOVISIOns for 
mounting filter�. Springs· open instantly at 
touch. Adjustable feature allows use of 
one sunshade and one set of  filters on more 
than one camera. Available in four sizes, 
as follows : No. 1 fitting lens rims from 
19mm to 26mm diameter ; mounting 34mm 
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filters ; closed, 1% by 27i6 by % inches ; 
opens to H16 by 27i6 by lo/t6 inches. 
No. 2, fitting. lens rims from 26mm to 33mm ; 
other specifications same as for No. 1.  
No. 3, fitting lens rims from 33mm to 
39mm ; mounting 46mm filters ; closed, 
2% by 2o/t6 by % inches ; opens to 2 %  
b y  2o/t6 b y  J1%2 inches. No. 4, fitting 
lens rims from 39mm to 45mm ; other 
specifications same as for No. 3. 

ARGO FLEX TWIN LENS REnEX CAMERA 
( $35, complete with leather carrying 

strap ; all·leather carrying case, $5 extra ) : 
Takes 12 pictures size 21,4 x2 'i'l, inches 
on standard a·exposure roll. Viewing lens 
and objective lens identical-75mm, //4.5 
triple anastigmat, color corrected. Shutter 
speeds from 1/10 to 1/200 of a second, 
time and bulb. Built·in sunshade. Direct 
vision finder for eye level action. Highly 
polished first surface reflecting mirror. 
Depth of field scale. 

NEW MODEL MCM PHOTOMETER ($4.85) : 
New type direct reading automatic dial 

requiring no manual adjustment. Does not 
have to be preset for different paper speeds. 
Sensitivity "booster" increases visibility of 
spot, permitting faster and more sensitive 
adjustment, particularly in dark areas, and 
makes user view spot from same angle. 

SCROLLETTE ADJUSTABLE PICTURE HOLDER 
(Jr., $1 ; Sr., $1 .50 ) : Self-adju�ting 

picture holder that does away with ordinary 
picture frames. Can be used horizontally 
or vertically as table easel, or hung on wall. 
Made of genuine phosphor bronze and 
available in natural polished finish or satin 
chromium. Made in two sizes : Junior holds 
any picture from 6 to 9 inches ; Senior from 
10 to 14 inches. 

BURTON FRESNEL SPOTLIGHT ($7.95 ; bulb 
extra, 85 cents ) : Housing molded of 

Bakelite. Stand of heavy cast metal, 
equipped with four rubber legs and tripod 
attachment. Head removable from base ; 
can be used separately. Where height reo 
quired, can be used with light stand or 
tripod. Optical system consists of two-inch 
Fresnel lens with cylindrical diffusing glass 
in adjustable mount with highly poli shed 
reflector. 

NEW CYKON, CYKORA SURFACE : Designated 
as Matte White, is  neutral white and 

provides smooth, even surface devoid of 
sheen or texture. Sui table for pictorial 
views, landscapes, portraits, still life, and 
other subjects. Available in three grades 
in both Cykon and Cykora emulsions. 

CHARDELLE METEOR.FLASH SYNCHRONIZER 
( complete with one tip, 14-inch cable, 

and torch unit plus calculator, $9.95 ) : 
Mechanical type unit, precision made. 
Manufacturer's claims : smooth-operating, 
guaranteed not to impair action of even 
most sensitive camera shutters. One of chief 
features is automatic, safety retractable 
plunger permitting Meteor-Flash to be 
set for next exposure before shutter is set, 
and vice versa, plus following : 5%-inch 
aplanatic adjustable polished chrome reo 
flector ; powered by two No. 925 Eveready 
batteries ; quick change, sure-contact 
socket ; synchronization at any shutter speed 
and with any bulb ; fully reliable ; exposure 
calculator (recently reviewed in these 
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YOU HAVE A DATE ON MAY 25th 

with your Dea\er 
\0 see \he lew 

19 40 

. . . or write to us 
., ' for more deta" s. 

S .  M E N D E L S O H I  
202 EAST 44TH STREET 

NEW YORK CITY 

CAMERA BARGAINS 
FORMER Camera Buyer of large c onc ern is in 

p ositivo to sell Cameras of all types at lowest prices. 

Write your wants. 

WILLIAM LERNER 
677 West End Ave. New York City 

Density Contrast Meter 
Balance color separat ions with this  instrument, 
designed expressly for the purpose. End expensive 
waste of time and materials. Accurate comparison 
of development and exposure factors. Two models:  

De- Luxe M odel  ( i l lustrated above ) ,  can be useel 
also as super sensit ive exposure meter . . . .  $52.50 

M odel  AW for use with your Weston M aster 
M eter, inc l .  special ly cali brated inS1!rt scales, 
only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $24.00 

Sensat ional new Condax-Dye·trol Color 
System-now ready. 

This i s  the process that g ives prints from 
matrices i n  10 m i nutes. 

Write for special bul letin on this and many other 
new development i n  Color Photography. 

F ot o shop,  I nc .  
18 Easl 42 Sireel, S·2, lew York 
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V E L O U R  B L A C K 
FOR PRO FES S I O N A L  QUALITY 
I N  Y O U R  E N L A R G E M E N T S  

You are always seeking a better picture. That' 8 why 
you'll welcome Velour Black - a  projection paper 
designed to give professional quality enlargements. 
Long range gives unmatched detail in shadow and 
highlight with full brilliance. Twenty-seven surfaces 
- eight of them in four degrees of contrast - adapted 
to every negative, every subject and every use. 

T R I A L K I T - Send 
$ 1 .00 and dealer name 
for trial kit 9Y of 4 sheets 
each of 6 favorite surfaces. 
(Offer applies only to Con
tinental U. S. A.) Ask for 
new Surface Chart. 

DEFENDER PHOTO SUPPLY CO., Inc., Rochester, N.Y. 

FINE COLOR PRINTS 
Enjoy and share the full beauty of your color 
photography. Send your transparencies to 
Colorite. Finished prints ' of guaranteed quality 
will be mailed to you in 10 days. 4" x 5" prints 
$3 .00, 5" ,. 7" $5 .00, 8" x 10" $ 1 0.00. 

COLO RITE, INC. 
10 West 47th Street New York City 

1890 GOLDEN 1940 ANNIVERSARY 
50 YEARS PBOTO��APBY 

GIGANTIC SALE NOW ON 
LOWEST PRICES QUOTED 

CAMERAS (Movie or Still) 
PROJECTORS • • I RE

W 
I ENLARGERS • • 

USED ACCESSORIES • • 
LIBERAL TRADE-IN ALLOWANCES 

Write your wants to Dept. SA-6 

N EW YO RK �:�.f:':GE 
116  FULTOR ST. REW YORK CITY 

Splendid opportunities. Prepare la 
Ipare time. Easy plan. No pre\'ioul 
experienoe needed. common Behoof 
education lu ltieient. Send 'or free 
booklet. " Ooportunitiel in Photol"ra. 
phy". ,.articulare and requirement .. 
American Sehool 01 Photoa:raphlll 

Dept. 228-A 3601 Mlchlpn A... Chlca80. ilL 

�) FOR BETTER DARK ROOM RESULTS 

' . .  ( use TEMP-ATROV )\ \11 Insures Correct Water Temperature 

� \ FOR DEVELOPING SOLUTIONS 
< ;  ) 

• For the first time you are assured perfect 
temperature control of all mixed chemicals fo .. 
developing photographs. I nstantly. Accurately.  
Rust -resistant thermometer sealed in hard-fin
ished glass tube 5" det'p - easily read . Rubber 
head fits any standard mixing faucet. Rubber 
hose below thermometer 24" lon�. For better 
pictures i n  le!s time u!e TEM P�ATROL. Order 
yours todaY direc

"
t .  Send check or money order. 

.Water Temperature Control 
T E M P·AT R O L  C O M PA NY 

8941 S. LEAVITT A VENUE • CHICAGO 
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columns ) furnished, with official Weston 
film speeds ; molded rubber cables, no 
soldered connections ; interchangeable tips 
with quick-change features for practically 
all cameras ; indestructible silver wiping 
contacts ; all materials and workmanship 
guaranteed. Accessories : interchangeable 
tips ; four and eight-foot cables (20-foot 
cables available later ) ; connector block 
for multiple flash ; clamp tripods to hold 
camera or additional flash units ; additional 
torch units ; various brackets to fit wide 
selection of cameras. Weight : torch unit, 
including battery and reflector, 13% ounces ; 
switch unit, 1% ounces ; cable, %, ounce. 
Over-all length of switch unit, including 
tip, 3� inches ; over-all height of torch 
unit, exclusive of reflector, 6%, inches. 

BRITELITE TRIPLE DUTY SCREEN ( Size 30 
by 40 inches, $10 ; 40 by 40, $12 ; 36 by 

48, $ 13.50 ) : May be used in standing, 
sitting, or hanging position_ Comprises 
three units : three-piece tripod extending to 
6% feet ; beaded screen with black masking 
border contained in map case with welded 
L bracket ; rod which permits screen to 
be placed in standing position on table 
or other support. Changing position of  
screen from standing to sitting or hanging 
accomplished in few seconds. 

FEDCO ADJUSTABLE DEVELOPING TANK 
( $1.85 ) : Features Red Top cover which 

locks securely on inside, thus making it 
light-tight. Pitched spiral loading reel, 
provided with metal prong which catches 
center core, holds reel firmly in place, 
giving correct size for film being developed, 
and prevents film from slipping or sliding. 
Furnished with tank is combination ther
mometer-agitator ; provision made for in
serting it into center core. Tank durable 
and chemical-resistant ; stainless steel 
and molded Bakelite. Spiral reel adjustable 
to all sizes film from 35mm to size 116. 

MERCURY COPYING STAND ($17.50 ) : Per-
mits Mercury camera to be used con

veniently for photographing small obj ects 
or flat work at close range_ Principal parts 
include baseboard with vertical support 
tube at one end ; arm for supporting Mer
cury camera with lens facing down towards 
the board ; set of extension tubes for bring
ing lens into focus at close range ; ground
glass focusing screen. Four extension tubes 
and shim available which may be used for 
photographing fields from 9 by 11% inches 
down to % by 31/64 of an inch_ Tubes 
may also be used in combinations. Arm 
adjustable up and down on tube and may 
be rotated_ Camera holding bracket may 
be moved up or down on arm by means of 
micrometer screw. 

EASTMAN FILM KODAGUIDE ( IO cents ) : 
Provides data on all Eastman sheet films, 

miniature films, roll and pack films in gen
eral use. Data include identification of 
film type, color sensitivity, Kodak speeds, 
Weston and General Electric meter settings 
both daylight and tungsten, notching code 
chart, chart showing monochrome render
ing of colors by each film type under tung
sten light, and daylight and tungsten factors 
for eight commonly used filters (K-l,  K-2, 
X-I, G, A, F, B and C-S ) when used with 
each film type. In addition, spectrograms 
of all film types and spectral transmissions 
of all filters charted in full color. 
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THE COMPLETELY DIFFERENT 
type of photography school. Professional and non
professional. Day and evening. 20th year. Now enroll
ing September class. 

RABINOVITCH 
i s  the teacher o f  Dmitri Kessel, The Grand Duchess 
Marie. Esther Born, Ernest Born, Curtis Reider, Rob
ert Boutet-Scallan. Saxon & Viles , Ben Schnall and 
others in recent and very recent years. Write for 
catalog SA. 40 West 56th St . •  New York. 

StUdi:'���s���!fc�OOI of PHOTOGRAPHY 

MODERN 
PORTRAITURE 

By Stanley R. Jordan 

Adaptation of the technical methods 
of Hollywood to still portraiture is the 
basis of Mr. Jordan's latest book for the 
advanced amateur photographer. In it 
he presents complete details on all phases 
of portraiture photography, including 
equipment, lighting, make.up, posing, 
and portraits of various types under 
varying conditions. The large number 
of illustrations, many with explanatory 
diagrams, leaves little to the reader's 
imagination, guiding him through from 
beginning to end. ( 199 pages, 6 Y2 by 9 
inches. ) - $3.10 postpaid. -

For sale by 

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

"Make Money 
With 

Your Camera " 
Photo-Markets 

This 1 44-page book 
tells what to "shoot," 
how and where. Gives 
directions for submit
ting ph otographs to 
magazines. Lists hun
dreds of markets for 
photographs, together 
with the types most 
suitable for each. 

Ninth Edition 
Revised-U p-To.Date 

50 Cents, Postpaid 

SCIENTIFIC AMERICAN 
24 West 40th Street New York City 

© 1940 SCIENTIFIC AMERICAN, INC
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JACOB DESCHIN, conductor of 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 have been fooling with depth 
of focus indicators and find Dly calcu
lations at variance with all the calD
eras I have tried. Is there solDe differ
ence in the spread of a scale for a 
calDera lens frOID that of a thin lens 
of the salDe focal length?-J. M. P. 

A. By "spread of a scale" we presume 
you mean depth of field for any given lens 
stop and object distance. The depth of 
field is dependent on the circle of confusion 
or the degree of definition, as you know 
from your calculations ; on the focal length 
of the lens - the greater this is, the shal
lower the field ; on the size of the lens stop 
and the distance of the object focused upon. 
Lens thickness or thin-ness is not a factor. 

Q. What is "Dletol-poisoning," its 
symptolDs, and how Dlay it be pre
vented? How effective is colored cello
phane as filtering Dlaterial?-T. R. 

A. A skin irritation experienced by some 
photographic workers when handling solu
tions containing metol or a similar chemi
cal. Local irritation and cracking of the 
skin are the symptoms. Washing hands 
with soap and warm water after handling 
chemicals and solutions, and the wearing 
of rubber gloves, are the best precautions. 
It is said, however, that not more than 1 
out of 500 persons experience trouble from 
this source_ Colored cellophane might be 
used as filtering material over light sources 
but is not advised for use over the lens. 

Q. For some time I have been inter
ested in casting plaques in high relief 
in plaster. Is there a practical photo 
relief method?-W. L. H. 

A.  A method of photo relief practiced 
by a Professor Namias and described by 
E. J. Wall, in his "Dictionary of Photogra
phy" follows : "An ounce of fine gelatine is 
soaked in 3% ounces of water, and the 
vessel is heated in a water bath until all is 
dissolved, after which 1 fluid drachm of 
glycerin is stirred in. The mixture, hav
ing been strained through fine muslin, is 
poured on leveled glass or metal plates, 1 
fluid drachm being allowed for three square 
inches of surface. When dry the coated 
plates may be kept any length of time, and 
sensitizing is performed by soaking a plate 
for 15 minutes in a 6 percent solution of 
ammonium bichromate, and drying in the 
dark. Exposure under a negative in the 
printing frame should be continued suf-

ficiently long to give a fully detailed image 
in brown, the time required being about 
the same as would be involved in making 
a print on ordinary print-out paper. On 
soaking the exposed plate in water the 
relief is produced, and the plate can be 
moulded with plaster or with a waxy com
position upon which an electrotype is made_ 
If the swelled relief be very gently heated 
there is such a redistribution of the gelatin 
as makes the relief persist after the gelatin 
stratum is dry." 

Q. I would like to know where to 
obtain data on the printing of color 
fillDs suitable for subDlission to maga
zines. Any inforDlation you have 
available as to the type of print suit
able for printed reproduction will be 
appreciated.-L. B. K. 

A.  Magazines will accept Kodachrome 
and Dufaycolor transparencies from minia
ture sizes up for purposes of reproduction. 
As you know, in both instances processing 
is done by the makers of the films ; in the 
case of Dufaycolor this may be done by the 
photographer. Keith Henney's book, "Color 
Photography for the Amateur," describes 
the various methods of color printing and 
the recently published "Photographing in 
Color," by Paul Outerbridge, an outstand
ing worker in color, will give you all the 
information you need. 

Q. I tried developing lDy first roll of 
filDl in a tank and found only one 
negative carne out. This ncgative was 
in the Dliddle. The ones at the begin
ning of the roll were completely clear 
of any sign of pictures while tbe ones 
at the end of tbe roll had signs of 
appearing. Also, wben I am printing, 
a patch of brown appears on about 90 
percent of my prints. Could you tell 
me the cause and the correction?
G. F. 

A .  Undoubtedly, the blanks on your roll 
of film were due to extreme underexposure, 
or failure of the shutter to operate. The 
ones at the end of the roll had evidently 
received a brief exposure but too short to 
provide a useful image. 

The brown patches may be caused, among 
other things, by dirty dishes or measures, 
or improper fixing. In the latter instance. 
this may be due to failure to keep prints 
moving in the fixer and to keep them sub
merged in the bath. 

GET That Movie 
with a g 
1�$4950 
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The personal movies you'll cherish most 
through coming years will be your pic. 
tures of once-in-a-lifetime happenings. So 
start making a movie record now of the 
countless events worth remembering in 
your family life . . .  your hobbies, your chil
dren at play . . .  bright spots of the vacation 
trip. Start right with a Filmo 8-the pre
cision-made, palm-size camera built by the 
makers of Hollywood's professional equip. 
ment. It is so easy to get good movies with a 
Filmo. Just press the button-what you see, 
you get! 

Filmo 8 gives you everything you need in 
a camera-now or later. Full, natural color 
as well as black-and-white . . .  indoors or 
out, slow motion, device for animating 
cartoons, extra speeds, provision for spe
cia I lenses. Accommodating many special
purpose accessories, it is  a basic camera 
that your skill won't outgrow. Other models 
to $ 1 1 5 5 -easy terms on all of them. 

BELL lie HOWELL COMPANY 
1838 Larchmont Ave . ,  Chicago, III. 

Okay ! Send free. 16_page booklet 
explaining home movies. 

Name . . .  

Address 

City . . . . . . . . . . . . . . . . . . . . . .  State . . . . . . . SA "" 0 

P R E C I S I O N - M A D E  B Y  

B E L L & H O W E L L 
When you write to advertisers 

The Editor will appreciate It I! you mention 

S C I E N T I F I C  A M E R I C A N  
_"UN ITED" FOR VALUES 

Leica Mqdel G. Summar F 2 .  Latest . .  $124.50 
Lelca Model F, Summar F 2 Lens . . . . 109.50 
Con tax Model II. Sonnar F 2 Lens . . . 137.50 
Contax Model III. Sonnar F 1 .5  . . . . . . 189.50 
Con tax Model I,  Sonnar F 2 Lens . . . . 99.50 
Con tax 85mm. F 4 .  Telephoto Lens . • .  59.50 
Rolleicord II, Carl Zeiss F 3.5 . . . . . .  69.50 
Rolleitlex CZ. Tessar F 3.5, Latest . . .  97.50 

m � m �g::� g�:g�l� � U: ��: ���: I;::�g 
Contatlex Carl Zeiss. Sonnar F 1 . 5  . . 195.00 
Weltur. Carl Zeiss. Tes. F 2.8. Rg. For. 89.50 
Weltlnl Xenon F 2.  Com\, . Rapid, R.  F.  79.50 
Voightlander Stereo TWin F 4.5 . . . . . .  69.50 

����ye��s5�n
F 'ij':'J',

ret5�:.
mF f7 � �:� 1 1 9 .50 

Zeiss Super Ikonta B F 2.8 .  Latest . . 119.50 
8 x 30 CZ Deltrlntem Binoculars . . . . .  59.50 
6 x 30 Carl Zeiss Binoculars . . . . . . . . . 49.50 
6 x 24 Carl Zeiss Binoculars . . . . . . . . .  34.95 
9 x 12 Maximar B CZ Tessar F 4.5 . . .  49.50 
9 x 12 Ideal B CZ Tessar. New Compur 

6" F 4.5 . . . . . . . . . . . . . . . . . . . . . . . . . . .  79.50 
Argus Exposuremeters Special . . . . . . 25t 
1001 Bargains in new and used cameras, Write 

Dept. S.A. FREE for the ASKING. 
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OUR BOOK CORNER 
THE Book DepartJnent of Sci-

entific Alnerican is conducted, 
with the co-operation of the 
Editors, to make available for you a 
comprehensive book service. Each 
month the Editors select and review in 
these colwnns new books in a wide 
range of scientific and technical fields. 
In addition, they are ready at all times 
to advise you regarding the best avail-

THE CYCLOTRON 
By W. B. Mann, Ph.D., Univ. 0/ London 

C
OMPACTLY, this little book explains 
the cyclotron in language neither popu

lar nor abstruse but intermediate, suitable 
for readers who remember some part of 
their physics_ (92 pages, 4 by 6% inches, 
31 illustrations. ) -$ 1.60 postpaid.-A . G. I. 

PAPER CHASE 
By Alvin F_ Harlow 

S
OME philatelists collect those little 

colored bits of paper for one reason 
and some for another. An artistic eye sees 
their art, a mercenary eye their money 
value, while to some people stamp collec· 
tions merely represent evidence of the ac
quisitive spirit. No matter in what category 
the collector or would-be collector belongs, 
this new volume, subtitled "The Amenities 
of Stamp Collecting," tells about all there 
is to know of the history of stamps, of 
philately, cancellations, processes of en
graving, kinds of collections that are and 
can be made - and all in so lively and 
interesting a vein that even the rankest 
amateur will find it good reading_ (353 
pages, 5%. by 8% inches, numerous illustra
tions . )  - $2.85 postpaid. - F. D. M. 

SCIENCE FOR THE WORLD OF TO
MORROW 
By Gerald Wendt 

D
ESIGNED for the reader who would 

like to survey quickly the whole broad 
field of science and consider briefly the 
applications of science to his everyday life, 
this book affords a superficial but interest
ing source of information. The writer has 
skimmed the surface and, in his own words, 
"looks forward to the world of tomorrow 
by trying to understand the forces which 
have produced the world of today." ( 3 16 
pages 5% by 8% inches, a large number of 
photographic reproductions. ) - $2.85 post· 
paid. - A. P. P. 

FUR, FEATHERS AND STEEL 
By Reuben R. Cross 

F
EW men have been so fortunate as 

to accumulate the mental storehouse 
of knowledge of things of the outdoors as 
has this author. Fewer still have had the 
gift of words and the willingness of spirit 
to pass on some of this knowledge to their 

able books on any subject. You 
are invited to use this service 
freely. Tell our Book Depart

ment what 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 looking for. 

fellows. In this volume, the author, who 
qualifies as woodsman, ornithologist, 
botanist, entomologist, hunter, and as one 
of the most far-famed tiers of trout lures, 
gives you his conception of the last· named 
of his many arts. Dedicating this, his 
latest book on fly-tying, "To those anglers 
who never become so engrossed in their 
art of casting and killing trout that they 
cannot pause to listen to the song of a 
warbler, or admire the beauty of a delicate 
wild flower," he tells and shows you how 
to concoct the most enticing and efficient 
lures from fur, feathers, and steel. (78 
pages, 5 by 7% inches, 16 photographs, 11 
line drawings. ) -$2.10 postpaid. 

-A . D. R., IV.  

THE BOOK OF DIAMONDS 
By J. Willard Hershey 

C
URIOUS lore, properties, tests for 

genuineness, and synthetic manufac
ture are the things about diamonds treated 
in this rather more popular than technical 
work containing, nevertheless, a great deal 
of general diamond information. ( 142 pages, 
6 by 9% inches, illustrated. ) - $2.10 post· 
paid. - A. G. I. 

MR. TOMPKINS IN WONDERLAND 
By C. Gamow 

S
IX fantastic scientific adventures in 

which a noted physicist puts in racy 
narrative form the weird results of some 
of the modern concepts of the curva· 
ture of space, quantum mechanics, velocity 
of light, and so on. Will vastly fascinate 
the whimsical, and is also entirely scientific. 
Mr. Tompkins, the hero of the adventures, 
finds himself in an odd, topsy·turvy world ! 
(91 pages, 6% by 8% inches, illustrated. ) 

- $2.10 postpaid. - A. G. I. 

RED LANTERNS ON ST. MICHAEL'S 
By Thornwell Jacobs 

W
E digress from science long enough 
to mention this novel by a close 

friend of Scientific American, Dr. Thorn· 
well Jacobs, President of Oglethorpe Uni
versity, and originator of the noted Crypt 
of Civilization. It is the epic story of a 
poor boy during the period immediately 
preceding the Civil War and progressing 
through · that ghastly conflict. It takes its 
title from old St. Michael's in Charleston, 
South Carolina, as the story is set almost 

JUNE · 1940 

wholly in that state. Our verdict on this 
book is that it is an enthralling addition 
to the rapidly growing list of historical 
novels based on the Civil War era. A de· 
parture from usual novel-publishing practice 
is the large number of reproductions of 
old woodcuts and drawings contemporary 
with the period covered by the story. 
$2.60 postpaid. 

SEX AND LIFE 
By Dr. Eugen Steinach 

I
N which the noted Dr. Steinach, sum

marizing his life work at 80, for the 
first time tells the popular reader about 
his method of rejuvenation through re
activation of the sex glands ( the so-called 
"Steinach operation" ) and tells it in the 
form he prefers, rather than the often per
verted form of the sensational press. (252 
pages, 6 by 9 inches, 67 illustrations. ) 
$3.85 postpaid.-A . G .  I. 

THE TOOLS OF THE CHEMIST 
By Ernest Child 

T
HE subtitle of this volume, "Their 
Ancestry and American Evolution," 

just about describes its scope. As is the 
case with most such books covering the 
long perspective, this is a fascinating out
line of progress for all those even slightly 
interested in chemistry. The ancient wood
cuts and numerous illustrations showing 
processes enhance its value as a reference 
work. One section is devoted to biographical 
notes on some famous distributors of ap· 
paratus. (220 pages, 6 by 9 inches, 
numerous illustrations. ) - $3.60 postpaid. 
- F. D. M. 

THE ORIGIN OF SUBMARINE 
CANYONS 
By Douglas Johnson, Prof. of Physiography, 
Columbia University 

A CRITICAL review of the several hy
potheses that attempt to explain these 

odd geomorphological phenomena, with a 
detailed exposition of the author's hy· 
pothesis of submarine spring sapping. ( 126 
pages, 6 by 9% inches, illustrations.) 
$2.60 postpaid. - A. C. I. 

MR. PITT AND AMERICA'S 
BIRTHRIGHT 
By John C. Long 

W
ITH the problem of preservation of 
democratic principles so acute, it is 

an invigorating experience to read of 
William Pitt's life-long fight in the English 
House of Commons to re·establish those 
principles in Anglo-Saxon existence for all 
time. The author dissects middle 18th 
Century British political life to depict 
Pitt's spurring influence on the lesser 

ffWe can supply our readers with any 
� of the books reviewed in this de
partJnent. Prices quitted 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 356 AND 3 70 
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satellites of his time, a thoroughly demo· 
cratic influence which resulted in reclama
tion of the Magna Carta "from the archives." 
In swift-moving, graphic manner, the 
author carries his subject from William 
Pitt, the boy, through his rise in Parlia
mentarian circles, his ascendancy to leader
ship in the Whig party, and through one 
of the great crises of his life, his victorious 
fight for freedom of the press. (576 pages, 
5% by 8% inches, including notes, bibliog
raphy and index, with 41 illustrations and 
9 maps. ) - $3.60 postpaid. - A. D. R., IV. 

FAITHS THAT HEALED 

By Ralph H. Major, M.D., Professor Path
ology, University of Kansas 

SEVERAL famous cases from history in 
which faith in a belief, sometimes re

ligious, sometimes of some other type, 
brought about marked alterations in the 
affairs of large numbers. For example, 
Lourdes, St. Vitus, Pied Piper, Bloody Host, 
Abbess of Bingen, Healing Touch, Dowie
ism, Witchcraft. Except for the possible 
implication involved in linking these to
gether in one book, there is nothing that 
should irritate the religious. The tone of 
treatment is simply narrative, factual, tact
ful and is entertaining throughout. (290 
pages, 5 by 8 inches, 30 illustrations. ) 
$3.10 postpaid. - A. G. I. 

SCIENCE MARCHES ON 

By Walter Shepherd 

OUTSTANDINGLY readable is this new 
survey of the general field of the 

sciences, a book from which the reader 
may learn its background both in the 
present and past. The literary style is un
usually good. All common branches of 
science are treated. (420 pages, 5% by 8% 
inches, 219 illustrations. ) - $3.10 post
paid. - A. G. I. 

THE PRINCIPLES OF HEREDITY 

By Laurence H. Snyder, Sc. D. 

S ECOND edition of a college textbook of 
genetics, written by an author whose 

articles in Scientific American, among 
our best, prove his flair for lucid exposi
tion. Genetics, of course, is not a subject 
that can be romped through in popular 
style but is definitely difficult, hence if the 
author happens to be a good writer the 
student's task is lightened that much. The 
new revision brings this rapidly striding 
and significant subject up to date. (452 
pages, 6 by 8%" 164 illustrations. ) - $3.60 
postpaid. - A. G. I. 

GENERAL PHYSICS 

By Robert Bruce Lindsay 

OUTSTANDING characteristics of this 
new

. 
text are : Compact, rigorous, 

mathematIcal treatment requiring knowl. 
edge of calculus. Written for workers not 
" d " d  

. 11 f 
' 

rea ers, an espeCIa y or those planning 
to pursue scientific careers, hence needing 
superior standard ; also for general readers 
who want more substantial fare than most 
texts give, and who have had previous 
elementary course. Does not, as many texts 
do, overemphasize atomic physics. (534 
pages, 6 by 9 inches, many illustrations. ) _ 
$3.85 postpaid. - A. G. I. 
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The Editors Recommend 
Best 
Sellers 
in Science 
1 SOILLESS GROWTH OF 

• PLANTS-By Carle.on Elli. 
and Milton W. Swaney. Complete 
information, popularly pre· 
sented, regarding the problems 
and difficulties of tank farming. 
Formulas for chemicals and in· 
structions for preparing tanks 
and other containers are given. 
Recommended to both experi
menters and commercial grow
ers. $2.85 

2 GROWING PLANTS WITH-• OUT SOIL - By D. R. Ma.
lin. Plant chemiculture in fun 
detail, plus discussions of plant 
environment,. root-�rowing sub
stances, cuttIngs, tnsect pests, 
plant food deficiency, planting 
calendars, related subjects. 

$2.10 

3 GROWING PLANTS IN NU• TRIENT SOLUTIONS - By 
Wayne 1. Turner and J"ictor M. 
Henry. Slightly more techni
cal, complete data on tank farm
ing, making equipment, mixing 
solutions. Also chemistry and 
mathematics of solutions, analy
sis of chemicals, sources, plant 
physiology, technique of nitro
gen-potassium balance, etc. 

$3.10 

4. �:::i���P�����:�� � 
By Dr. William F. Gericke. The 
man who invented soilless gar
dening has at last prepared this 
comprehensive and authentic 
guide covering all phases of this 
fascinating work. For amateur 
and professional. $2.85 

5 SCIENCE EXPERIENCES • WITH HOME EQUIPMENT 
-By C. I. Lynde. A book of 200 
simple home tricks based on 
physical laws, each experiment 
bemg illustrated and its princi
ple explained. $1.45 

6. ���fN�:E���:!�l�:i 
MOVEMENTS-By Thomas Wol
ter Barber. Working drawings 
of practically every conceivable 
movement, device, appliance, 
and contrivance employed in 
the design and construct.on of 
machinery for every purpose. 
Nearly 3000 illustratIOns. $4.35 

7 SUPERSONICS-By Prof. R. • W. Wood. A great deal of 
data on science of inaudible 
sounds, their every aspect, phy
sical and biological, by a noted 
physicist-inventor. H as bibliog
raphy of articles on subject in 
many j ournals. $2.10 

8 OH DOCTOR ! MY FEET !-
• By Dudley I. Mor.on, M.D. 

Help for foot sufferers. Scien
tific treatment which makes pos
sible discarding of arch sup· 
ports and special shoes and 
stopping of exercises. $1.60 

10 H O W  T O  T H I N K  
• STRAIGHT - By Rober. 

H. Thoule ... A book that will 
definitely clarify your thinking 
and show you the argumenta
tive trick, of others. $2.10 

The above prices are post
paid in the United States. 
Add, on foreign orders, 25e 
for postage on each book. 

11. :���I��!:�h E��l:: 
"Bible of the mechanical indus
try, " enlarged to 1 8 1 5  pages o f  
latest standards, data, a n d  in
formation required datly in the 
shop and drafting room. $6.10 

12 PERSPECTIVE M A D  E • EASY-By Erne .. R. Nor
ling. For draftsmen and artists, 
this volume tells the things they 
should know but often don't
all the details of persp'ective, 
simply explained and .llustra
ted so that all rules may be 
easily grasped, progressively, 
from simple to complicated 
forms. $1.85 

13 MEN, MIRRORS AND • STARS-By G. Edward 
Pendroy. New edition of a very 
popular book. Chief addition is 
a chapter on the 20o-inch tele
scope. $3.10 

14. �:<j��� K!,'::"Il:L:!�r._ 
son. Electrons, protons, posi
trons, photons, neutrons, and 
cosmic rays in plain language. 
Also transmutation of the ele
ments and manufacture of ar
tificial radioactivity. $2.35 

15. {��:Sla!�:T:.IT�o�H�rS� 
world-famed London authority 
on all world navies. Discus
sions, data, photographs, sil
houettes, details of construc
tion. A "must" reference for 
all with naval interests. $22.50 

16 THE MYSTERIOUS UNI-• VERSE - By Sir lame. 
leans. Covers a rem arkably 
broad territory, touching on ev
erything new in modern phys
ics, astrophysics, and cosmol
ogy. Many men of science now 
are leanin� toward a non-ma
terialistic Interpretation of the 
universe and Jeans is one of 
these.-(Formerly $2.40.) Now 

$1.10 

(Revised List) 
23 SUNDIALS-By R. NeUI'on • and Margaret L. Mayall. 
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. Slone, M.D., 
and Abraham Stone, M.D. A 
practical guide to sex and mar
riage, coverin� fitness for mar· 
riage, mechanIsm of reproduc
tion, prevention o f  conception, 
and similar vital subjects. An
swers questions most often 
asked these authors by their 
consultants. $2.60 

25 THE GLASS GIANT OF • PALOMAR-By David o. 
Woodbury. Most readable story 
of human side of behind-the
scenes work on the great 200-
inch telescope. Swiftly moving 
narrative begins with concep
tion of telescope and proceeds 
steadily down through work in 
1 939.  $3.10 

26 SCIENTIFIC METHOD-• By F. W. Westaway. An 
omnibus of the scientific method 
for those who wish to learn to . 
think straight. Clearly written 
for the serious person who. 
after reading it, will feel that 
his thinking processes have 
been melted down and recast. 

$3.85 

27 THE SCIENTIFIC AMERI• CAN CYCLOPEDIA OF 
FORMULAS-By A. A.' Hopkin •• 
A standard reference volume of 
more than 1 5 ,000 formulas. In
dispensable in the laboratory, 
workshop. home. $5.50 in U. S. ; 
$6.00 elsewhere. 
28 THE COSMETIC FORMU• LARY-By H. Benne ... 
Creams, lotions, skin and hair 
tonics, permanent wave solu� 
tions, lipsticks, everything for 
the beauty parlor. $3.85 

17 PLASTICS, PROBLEMS AND PROCESSES-By Dale • B. Mansperger find Carson W. Pepper. For hobbyists 
and experimenters, this volume gives a large number of 
detailed plans and instructions for making all kinds of 
useful and ornamental articles from tubes, rods, sheets, 
and blocks of plastics. $2.70 

18 MOLDING AND CASTING-By Carl Dame Clark. 
• Use of ,wax, plaster, sulfur and other materials in 

casting. For craftsmen, criminologists, dentists, artists, 
etc. $4.60 

19 HOUSE CONSTRUCTION DETAILS-Compiled By • Nelson L. Burbank. For architects, contractors, 
builders. Practically every conceivable house construction 
detail in drawings, photographs, discussion. Has a Shop
crafter's Corner. $3.10 

20 THE HANDY MAN'S HANDBOOK-By C. T. Schae• fer. Fourth edition of a very popular book-a prac
tical manual on the use of tools and how to do all sorts of 
odd j obs around the home. $1.10 

21. CA:J'� :�u��JT;�� 
YOURSELF - By Charles D. 
While. From whch the average 
man who uses wood working 
tools can put up a neat, correct 
camp cottage costing from $400 
to $700 comr.lete. How to as
semble simp e building, plan 
and execute trim, l ay out the 
roof. Chapters on materials, 
tools, roofing, fireplaces and 
chimneys, all the problems of a 
camp builder. $2.10 

22 SNAKES OF THE WORLD 
• -By Raymond L. Ditm.ars. 

Probably the most readable, at
tractive and extensive discus
sion of the subj ect yet offered 
to the general reader. It dis
cusses the more than 2000 dif
ferent kinds of snakes. Superb 
illustrations. - ( F o r  m e r  1 y $6.00.) $2.10 

29. �c;,?L �!����:: C·
f:; 

making and using all kinds, 
from personal tools to arbor 
presses, lathes, planers, etc., in 
different metals. $3.60 

30 BETTER BUSINESS LET-• TERS-By L. E. Frailey. 
For finer, more human, and de
cidedly more modern letters 
than are ground out by mil
lions daily. Correspondence 
problems, promotion letters, 
etc. $2.10 

Write us for information on 
books on any subject which 
interests you. We can supply 
any book in print. 
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.� T E L E S C O P T I C S  �. 
A Monthly Department for the Amateur Telescope Maker 

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

THE opening part of the account which 
follows will be found on page 347, the 

purpose in dividing it between two parts 
of the magazine being to present there 
only the general details of the Goethe Link 
Observatory, such as are likely to interest 
all the magazine's readers, reserving the 
more technical parts for special follower. 
of the telescope makers' department. The 
author of the present account, Victor E. 
Maier ( 1306 Parker Ave., Indianapolis, 
Ind. ) , is known to amateur telescope 
makers everywhere, for he has long been 
active in the hobby. The 36" Goethe Link 
reflector is believed to be the largest tele
scope built by amateurs since this magazine 
gave an ancient but nearly extinct hobby 
its renaissance in 1926 by publishing an 
instruction book. The old lines between 
amateur and professional telescope makers 
have largely dissolved_ Nearly all the great 
professionals were men who started small 
and, generally working by themselves, 
simply developed the art through character, 
perseverence, tenacity_ Few had much 
help. Many amateurs among the thousands 
who had followed the hobby 
have now learned to do large 
work equally well and through 
the same approach. The pro
fessional, who works at it all 
the time, can beat the advanced 
amateur in speed. Some am
ateurs, because they do not 
have to make their living 
through the work, can afford 
to take more time, and thus have 
done better work than some 
professionals. The description 
by V. E. Maier continues : 

The shutters weigh one ton each, and are 
activated by push buttons and a 1.4 h.p. 
motor. Dome and shutters are covered 
with interlocking sheets of steel terneplate 
and aluminum paint. 

"The 36" Goethe Link reflector has 
several features that are thought to be 
new. The concrete pier was poured before 
the building was erected. It is anchored 
to bed rock to prevent vibration or future 
misalinement. The steel bearing boxes for 
the polar axis are bedded directly in the 
concrete, making the pier a direct part of 
the telescope mounting. The pier was 
checked with a transit instrument at fre
quent intervals during the pouring opera
tion, and though its top is 30' above the 
ground level, it has since been found to 
be within one millimeter of its correct 
position. The bearings have an adjustment 
of %". The pier, with 8" reinforced con
crete walls, is hollow inside, and this pro· 
vides a 'strong box' on the first floor of  
the observatory. 

"The polar axis is made of arc-welded 
steel plate instead of the usual castings. 

"The observatory stands on a 
high promontory 25 miles 
southwest of Indianapolis, near 
the small village of Brooklyn. 
From it the Indiana terrain is 
visible for 40 miles. The build
ing is framed of oak posts and 

Figure J : The telescope drive in its box 

beams cut from the forests not far distant ; 
13 tons of steel beams were also used in 
construction, arc welding being employed 
wherever possible. 

"The designers of the observatory and 
its equipment have sought to include the 
best features of all the observatories, to
gether with as many innovations as could 
be used profitably. The design of the 
building itself was inspired by Russell W. 
Porter, who generously sent one of his 
famous thumbnail sketches to Indianapolis. 
Details were drawn up by A. F. Pittman, 
an Indianapolis 'TN.' The larger hemis
pherical dome, 34 feet in diameter, is framed 
of wood fastened to a 12" I-beam dome 
ring. It rolls on tapered roller bearings, 
and is driven with an endless cable fitted 
with a unique shock-absorbing device. The 
34-ton dome is rotated adequately by a % 
h.p. electric motor. The broad slot open
ing, nearly three times as wide as the 
mirror, permits easy manipulation between 
the dome and the telescope. The zenith 
is accessible in any azimuth of the opening. 

376 

Two sectors were cut from a flat plate 
and rolled into cones. These are internally 
braced with fins welded in at the points of 
greatest stress. The larger ends of the 
cones are bolted to a cube of nickel-steel, 
through which the declination axis passes 
at right angles. The unit is free from 
flexure and has five times the necessary 
strength. Each end is fitted with an 8", 
Timken, high-precision, tapered roller 
bearing. The 2000-pound counterweight is 
rigidly attached to the polar axis. The 
saddle, in which the optical tube rests, is 
a standard 18" channel braced with a 
number of small fins welded in to make it 
rigid. The declination axis is a standard 
steel tube that permits the projection of 
the Cassegrain cone through it. The Cas· 
segrain image may be observed only 2' from 
the center of rotation. 

"Movement of the telescope is accom· 
plished entirely by electric motors. These 
drive two large gears that contain some 
new ideas. The right ascension gear has 
a bronze tire shrunk on an iron center. 

It is 50" in diameter and has 400 worm 
teeth cut in the bronze. The 48" declina
tion gear is made from the same pattern, 
but has a ring of internal teeth bolted 
to its side. The outside of this gear is 
machined and marked with a setting circle. 
Circles and gears are combined in the 
same piece. The declination gear is driven 

Figure 2 :  Upper end of the tube 

by two 1/20 h.p. motors working in unison 
and driving four pinions mounted in the 
stationary counterweight. 

"The glass.enclosed drive (Figure 1 )  
which controls the telescope i n  right ascen
sion is simple, quiet, and all in one com
pact unit. Exposures of an hour at the 15' 
focus have been made, with no noticeable 
drift of the star from the cross· hairs. 
Worm gears are used throughout, to attain 
quietness. A 1/12 h.p. synchronous motor, 
shown at the right in this figure, drives 
the 50" R.A. gear (part of which shows at 
the extreme top in the illustration ) through 
a differential and four reductions-8 to 1, 
which is built in the synchronous motor, 
16 to 1, 50% to 1, and 400 to 1 at the 
large worm gear-to gain the sidereal rate. 
The small motor (center) turns the 
differential box in either direction and at 
any required speed, but when the dif· 
ferential is stationary the telescope does 
not noticeably depart from the ideal clock 
rate. The differential is used only when 
special rates are desirable, such as exposing 
star trail checking plates or guiding on 
some object that does not have the sidereal 
rate. 

"The motor shown at the left in Figure 1 
is a 14 h.p., high speed setting motor which 
is thrown in and out of engagement by an 
automatic electric clutch located in front 
of it. The whole driving assembly was 
designed by C. p. Turner, V. E. Maier and 
A. F. Pittman. Dual controls are mounted 
on the floor of the observatory and on the 
observing platform. The accuracy of the 
drive is attained through the use of multiple 
thread worms. With these any desired ratio 
may be obtained. The second reduction 
in this train, for example, consists of a 
double-thread worm driving a gear with 
101 teeth, providing a ratio of 50% to 1. 
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Figure 3 :  Looking down the tube 

The use of multiple thread worms seems 
to be a new idea-at least it was evolved 
independently in Indianapolis. Through a 
suitable choice of ratios, the clock rate 
was lengthened 25 seconds per sidereal day 
to compensate for atmospheric refraction. 

"The control panel, shown in the central 
illustration on page 347, has three knobs 
which control R.A., Dec., and dome move· 
ments. The variable speed, reversible, 
motors are controlled by rheostats driven 
by the control knobs. These enable the 
operator to set the telescope at high speed 
or to give it just a touch over a small angle. 
There are no manual locking devices, and 
the rheostats make it  impossible to start the 
instrument with a jerk or to subject it 
to undue stresses. 

The optical tube (Figures 2 and 3) is 
made entirely of Lynite, Alclad, and Zep· 
pelin Tube-all aluminum alloys. The tube 
contains over 500 pieces, all drawn to· 
gether by an ingenious arrangement of 
tension struts. Flexure has been adjusted 
out of the tube by adjusting the tension at 
the proper points. The chief advantage 
of the Lynite tube is its mobility and free· 
dom from bulkiness. Inertia and momen· 
tum are reduced to a minimum and the 
drive consequently can handle it much more 
smoothly. Had it not been for the many 
weight·saving devices incorporated in the 
instrument, its moving weight would have 
been more than double its present value-
5200 pounds. All the accessory parts are 
made of aluminum or stainless steel, to 
eliminate troublesome rust which tends to 
occur in an unheated dome. The acces· 
sories, as well as the mounting, were all 
made by C. D. Turner. 

"Figure 2 also shows the upper end of 
the telescope, with the plateholder used at 
the prime focus. The upper section of 
the tube rotates on adjustable Torrington 
needle bearings shown in the same figure. 
and the Newtonian plateholder can be 
turned to any convenient position. Guide 
stars are sent to the small telescope mounted 
on the rim of the tube. The double·slide 
plateholder makes guiding convenient and 
simple. This device is to have a coma· 
corrector installed, at the suggestion of 
Dr. Harlow Shapley, to flatten the field 
over the 4x5 plate. Figure 3 also shows 
a view down the tube. The curved sheet 
just above the aluminized mirror surface is 
a stainless steel cover which curves to the 
inside of the tube when it is raised, and 
straightens out again when it is lowered 
on the mirror cell. The cover has a chamois 
skin gasket. A tiny spot in the center 
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SHORTER POLISHING TIME 
Pierce's #6 Finishing Abrasive gives the best ground sur
face we have seen in 20 years of experiment. 

50c per ounce. 
NEW HYBRID! The Newtellian Telescope !  Excellent 
performance and easily constructed. Theory of the 
Herschellian telescope developed. 
Revised Hobbygraf #9 . . . . . . . . . . . . . . . . . . . . . . . .  30¢ 
Portable Mount with Pipe Tripod. Very rigid yet light. 
For 6" or smaller telescopes . . . . . . . . . . . . . . . . . . $10.00 
ALL INCLUSIVE TELESCOPE KITS. Proper glass, 
clean abrasives in tin boxes, including our new #6, best 
rouge, real pitch, an EYEPIECE, an ALUMINIZED 
diagonal mirror, and COMPLETE INSTRUCTIONS. 
4" . . . . . . . . . . . .  $4.00 6" . . . . . . . . . . . .  $6.00 
Without eyepiece or 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 • II Harvard St. • Springfield, Vermont 

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 

C. C. YOUNG 
Supplies for Amateur Teleseope Makers. 6" Equtorial Mountln. $35.00 

Write lor new Catalogue 517 Main St. East Hartford, Conn. 

BUILD A PRISMATIC REFRACTING TELESCOPE 
We will sell you raw glass and rough castings 
or finished prisms and lenses and machined 
castings or finished instruments. 

Write for free literature and prices. Blue Prints 
and Instructions Furnished. 

Also, Parabolized Pyrex Mirrors. 

ROBERT R. CARTER 
2 1 25 Spauldinq Ave. Berkeley, Calif. 

r---- EVERYTHING FOR THE ---' 

AMATEUR TELESCOPE MAK E R  
Precision Workmansbip, Good Quality, 
Low Prices. Money Back Guarantee 

K I T S-O U R  S P E C I A LT Y  
4" $2.95 PYREX $4.00 
6" 3.75 PYREX 5.50 
8" 6.50 PYREX 8.00 

10" 9.75 PYREX 13.75 
OT H E R  S I ZES P R O P O RT I O NATELY LOW 

Each kit has 2 glass discs. correct thickness, tem
pered pitch, rouge, 8 assorted abrasives (fewer may 
not give perfect optical surface) ,  instructions, etc. 
F R E E  A LU M I N I Z E D  D I A G O N A L  with eaeh kit 
6" kit with book "Amateur Telescope Making" $6.25 

ALUMINIZING 
i\ harder and brighter aluminum coating that 
produces a lasting and superior refiecting 
surface. Guaranteed not to peel or blister. 

6"-$2.50 8"-$3.50 1 0"-$5.00 

Other Sizes Proportionately Priced 

MIRRORS TESTED FREE OF CHARGE 

KELLNER EYEPIECES 
u. S. Government 1" F. L. Kellner achromatic re
modelled and fitted into our standard 1%11" brass 
cells. You should own one-no matter how many 
eyepieces you have. 

WORTH $8.00. SPECIAL PRICE . . . . $4.00 

M I R RO RS, ALL S I Z ES, M A D E  TO O R D E R  
P R I S M S  - EYE P I ECES - ACCESSO R I ES 

FREE catalog Telescopes. Microscopes. Binoculara, 
etc. Instructions lor Telescope Making, lOco 

PRECISION OPTICAL SUPPLY CO. 
1 00 1 E. l63rd Street New York City 

KITS OUR SPECIAL TY 
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 grade. of abra.i.e. 
( fewer do not insure an optically perfect lurface ) .  
rouge. pitch or beeswax, and instruction •• 

M oney.ba,k guarantee that 

THESE KITS ARE SECOND TO NONE 
REGARDLESS OF PRICE 

PYREX MIRRORS 
Made to order, correctly figured, polished. aad 
parabolized. Precise workmanship guaranteed. 
Prices on request. 

WE DO POLISHING. PARABOLIZING, AND 
ALUMINIZING 

(Send for our NEW, ENLARGED. and ILLUS
TRATED catalogue. ) 

M. CHALFIN. 1425 Lonal.llow A •••• New 'ork. N. ,. 

Surface Hardened 
ALUMI N IZED 

Coatings 
a r e  uniformly superior I n  retlectlvlty a n d  1m· 
prove the performance of telescope mirrors, 
prisms, diagonals. camera mirrors, range 
tinder mirrors and other optical front surface 
mirrors. 

These Surface Hardened Coatings are dur
able and cohesive. They do not bilster or peel 
and can be removed easily without repolish· 
lng and retlgurlng 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 1 2 % "-$8 .00. Up to 36" on request. 

L E R O Y  M. E. CLAUSI N G  

720 G reenwood Ave. Wilmette. I II. 
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American" . 
4" Kit . . . . . . . .  $2.90 Pyrex . . . . . . . . .  $3.90 
6" Kit . . . . . . . . 3.65 Pyrex . . . . . . . . .  5.40 
F. o. B. $1 with order. balance on delivery ! 
Craftsmen Telescopes, Ridgewood, N. J. , Box 16 

BLACK LIGHT LAMP for fluorescence 

effects with invisible U. V. � Rays. Complete with Argon 

Lamp, Filter and Specimens. 
. . 

Price : with 3 inch filter, $4.50. 

With 2 inch filter $3.00. Cata 

log of fluorescence and spec

troscopic materials 1 0  cents. 

LABORATORY SPECIAL TIES, Inc. 144 South Wabash Street, Wabash, Ind iana 

MANY STILL 
ARE NOT 

AWARE 
that there is a companion 

volume to II Amateur 
Telescope Making." 

ttAmateur Telescope Mak. 

ing - Advanced" has 57 
chapters, 650 pages, 359 il. 

lustrations and over 300,. 
000 words, dealing with ad. 

vanced mirror technic, flat 

making, eyepiece w 0 r k , 

drives, aluminizing, obser. 

vatories and many other as

pects of the optical hobby. 

Published 1937. 

"Amateur 
Telescope Making 

Advanced" 

Edited by 
Albert G. Ingalls 

Postpaid $3.00. domestic 
$3.35. foreiqn 
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of the mirror is paint, applied to aid in 
collimation. The prime-focus plateholder 
can be seen reflected from the mirror's 
surface. 

"Another piece of equipment that is 
different is the observation platform of the 
larger dome (Figure 4) . Its design was 
evolved chiefly from Dr. E. F. Carpenter's 
platform at Steward Observatory, Tucson, 
Arizona. The chief difference lies in the 

Figure 4 :  The observation platform 

method of supporting the load_ This plat
form, which has a capacity of six persons, 
is supported by two long steel arches which 
span the inside of the dome on either side 
of the shutter opening. They stand on the 
dome's steel base ring, and are also strong 
enough to contribute to the support of the 
dome's wooden superstructure. The wooden 
platform floor is suspended from two 
straight tracks welded, like chords, to the 
arches at the correct incline. The plat
form, with its rollers, is pulled up and 
down these tracks by steel cables and a 
% hop. motor. The hoisting mechanism is 
mounted in the upper part of the dome, 
back of the opening. The dead weight of 
the platform is relieved from the hoisting 
mechanism by a counterweight on the op
posite half of the steel arches. The entire 
assembly is independent of the dome and 
would operate as well if it were standing 
by itself. It allows access to any point 
reached by the upper end of the telescope. 
There are no blind spots with this instru
ment. The switches and wires at the right, 
in Figure 4, operate the dome, platform and 
telescope. There are no wires on the 
telescope tube. 

"The second, or small, dome (Figure 5 )  
houses a 5 "  Zeiss triplet apochromatic re
fractor that matches the performance of 
instruments many times its size. This tele
scope has a full complement of accessories, 
including those for solar work. The smaller 
dome is made in two halves, so that much 
of the sky may be seen at one time. One 
half is just an inch smaller in radius than 
the other. This dome is framed of steel 
channels rolled to radius and welded into 
place. The inside of the dome is covered 
with Sprayoflake, a patent heat insulator, 
sprayed on with a hose. This keeps the 
interior comfortable during hot summer 
days. 

"Except for the study room, which is well 
insulated and is heated electrically, the 
observatory building is not heated. It has 
its own water system and fire protection. 
The interior has hardwood floors, panelled 
knotty pine walls, and beamed ceilings. 
A spiral staircase leads to the large dome 
and telescope, and a smaller 5tair to the 
other dome. 

"The administration of the observatory 
has been invested in a non-vrofit corporation 
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called the Goethe and Helen Link Founda· 
tion for Scientific Research. Its purpose 
is to advance the science of astronomy in 
the state of Indiana. Dr. Link has endowed 
the observatory with a permanent income. 
Dr. James Cuffey, the first astronomer from 
Indiana University to hold the position of 
research fellow at the observatory, has 
already published work done with this 
instrument_ Dr. B. C. Getchell, astronomer 
at Butler University, Indianapolis, uses the 
observatory, as do many teachers in central 
Indiana. Samuel Waters, who originally 
inspired its creation, is president of the 
Foundation. The writer, an Indianapolis 
'TN,' supervised and coordinated the work 
of construction, and is employed as direc
tor of the observatory. 

"The builders of the observatory are 
indebted to the many members of the 
astronomical profession who have aided in 
its successful completion. 

"All agree that the spirit of unity and 
co-operation created by Scientific Ameri· 
can's two 'Amateur Telescope Making' 
volumes is chiefly responsible for the ex
istence of the new Goethe Link Ob
servatory. With regard to the mirror, 
about which another 2000 words might be 
written, a Hartmann test, reduced by Dr. 
James Cuffey of Indiana University, dis
closed a 'Hartmann criterion' of .066 second. 
(Those who have memorized 'the book' will 
recall that this figure represents the least 
diameter of the cone of rays, approximately 
in seconds of arc, reflected from the mir· 
ror's surface. )  This mark is but 0.016 
second from the record set on the McDonald 
mirror. Greater accuracy is not necessary, 
as the inherent diffraction in the instru
ment enlarges the apex of the cone to 
twice this amount even with perfect at
mospheric conditions. The mirror was 
aluminized by Leroy M. E. Clausing. 

"The 8%" by 12" flat also was made 
by Charles Herman and V. E. Maier." 

IN almost no time, after the publication 
of "ATMA," describing the Richest

Field Telescope which shows the maximum 
number of stars possible in one field, these 

Figure 5 :  Smaller of the two domes 

"RFT's" were being made by the hundreds 
and everybody was acclaiming them as su
perlative. Most of these were of 6" size but 
Figure 6 shows a 12%" RFT, the one 
nearer the reader, made by J. F. Simpson, 
a medical and X-ray technician at Garrison 
General Hospital, Gastonia, North Carolina, 
and set up on a roof. It is an //5 and Simp· 
son says it "shows most beautiful star 
fields, while the Orion nebula is more bril
liant than I have ever seen it. When look· 
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ing at the Moon, it is actually necessary to 
hold your hat over the mouth of the tube to 
cut down the superabundant light." 

The other telescope, mounted tandem in 
a long yoke of corner·welded angle iron 
filled in with two·by·fours, is a 12%" Cas· 
segrainian. These two make just the right 
combination for non·contortionists : the 
Cassegrainian higher up and used from 
below, the Newtonian below and used from 

Figure 6: Simpson's new equipment 

above. The tube of the RFT turns in the 
solid trunnion ring shown to place the eye
piece wherever most convenient. 

Simpson formerly had the 12%" Casse
grainian and an 8" RFT mounted in tandem 
on the same roof (described in the March, 
1940, number) but each in a fork instead 
of a yoke. This lacked stability, but the 
double yoke affords great stability, he now 
testifies. Simpson's intention is to link the 
two tubes together with a rod ( detachable 
whenever desired) so that they will always 
cover the same field. 

OF side interest to "TN's" is a recent 
improvement in commercial silvering 

of ordinary looking-glass mirrors, developed 
by Peacock Laboratories, Inc., 54th St. and 
Paschall Ave., Phil., Pa., a Libby-Owens· 
Ford subsidiary. Old method was to wash 
the glass, go over it with tin chloride, 
wash this off, lay the glass on a heated 
table and pour on, from a pitcher, the 
mixed ammonia-silver-nitrate-plus-reducing 
solution, using 8 oz. per sq. ft., and wait 
20 to 60 minutes for the coating. New 
method employs a two-nozzle spray gun. 
Emerging from it in a spray, the two solu
tions meet and mix 7" in front of the 
nozzle, and continue to the glass. The glass 
is sloped and moves on a conveyor belt, 
greatly speeding up the work. Claims arc 
that 1 oz. silver nitrate silvers 30 sq. ft. of 
glass, showing how wasteful our telescope 
mirror methods must be - or were before 
aluminizing took the lead. 

NEW clubs of amateurs : The Amateur 
Astronomer's Club, S. Rasmussen, 

Cor. Sec., 720 Westover Ave., Norfolk, Va. 
Telescope Makers of Central California, 
Jos. A. Mello, Sec., Suite 222, First Nafl 
Bank Bldg., Madera, Calif. 
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Small convenient size 

Handsome streamline design 
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N e ... er before a balance with all these exceptional features! 

Finest Quality-Made of tested materials. Its 
construction will appeal to laboratories desir
ing the best equipment. The Bakelite cup Is 
unaffected by practically any substance that 
can come In contact with It : the tool steel 
knife edge and agate bearing will give long 
life and accuracy. 

Extreme Sensitivity-Weighs to one decimal 
point farther than the usual low-priced 
counter scales and serves nearly every labora
tory purpose short of precise analysis. The 
capacity of 100 grams Is ample for the delicate 

weighings made in the usual course of teach
ing' organic synthesis, experimental work, 
compounding, photographic work, etc. 
Compact· Convenient-Does not monopolize a 
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under the arm or in an overcoat. 

Graduated in either the Metric System (grams) or the Apothecary's System (grains, 

drams and ounces ) .  In ordering,  please indicat. which
. 

of these you desire. 

BENNETT BALANCE-$8.00 plus 40c Postage 

Tech Editorial Service, 26 West 40th Street, New York, N. Y. 

© 1940 SCIENTIFIC AMERICAN, INC



380 

-UP-TO -THE - MINUTE BOOK-
Takes into consideration the Six 

New Patent Statutes enacted by 
Congress in 1 939 and the New 

Federal Court Rules 

"PATENT TACTICS 
AND LAW 

Wha t Every I ndustria l Executive 
a nd Eng ineer Should Know About 

Pa tents" 

by Roger Sherman Hoar 
Commercial Attorney of Bucyrus
Erie Company; Member, Massachu
setts, Wisconsin, Federal and Patent 
Office Bars; former Assistant At
torney General of Massachusetts 

THIS new book puts into plain English the 
information needed by every inventor. 

and by every executive and engineer who 
has to handle patent questions. 

It will show you how to cooperate more effec
tively with your patent attorney. It will give 
you a clear understanding of the important 
procedures and tactical moves that mean success 
or failure in dealing with patents. It i. full of 
suggestions to help you avoid pitfalls and grasp 
your opportunities. It will aid you to protect 
your interests, block out.maneuverinq, steer clear 
of trouble or cope with it if it occurs. 

On H u ndreds of Points Like These 

y ou buy a patented machine: Can you legally 
duplicate it? Repair it? Buy supplies for it 

from others than the patentee? An employee 
makes an invention: What are his employer's 
rights? An employee is hired expressly to in
vent. yet claims important inventions for him
self: Is he correct? 

What are the qualifications to look for in 
hiring a palent attorney? What should be 
patented and why? What should you do to 
protect the priority of your inventions? 

How should patents and patent rights be 
carried on your books-what about taxes? What 
terms should be inserted in a license to or 
from your company? What tactics should be 
employed in infringements of priority rights? 

22 CHAPTERS: Business Aspect of Patents. What 
Is Patentable? Anticipation and Domination. 
Who Is Entitled to a Patent? Drafting the Ap
plication. Fig h ling It Out. Pr06ecu tion Con
siderations. Interferences. Patent Protection. 
Conflicting Rights. Searches. Infringements. 
Legal Papers. Choice of an Attorney. Interpreta
tion and Validity. Forms for Patent Contracts. 
Misconceptions. 

.
,It contains a tremendous volume of 

understandable and usable information 
for everyone who has anything to do 
with patents." - American Business 

31 5 Pages, Price $4.50 
•• _ _ _  FILL IN AND MAIL 1 _ _ _  _ 
I • 
I 

• 

I The Ronald Press Company. I • Dept. M39 1.  15 E. 26th St .. New York • 
Send me Hoar's Patent Tactics and I I Ltrw. I will pay postman $4.50 plus a 

few cents for delivery and C.O.D. charges. 
I! I do not find it what I want. I can I I return it within 5 days for refund of 
price. I I (If you remit price with order. WE pay 

•1 :::r�. ������.

s: . ��� .r�.
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.

e

.��.� I. 
(please print) 

I Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 
• City . . . . . . . . . .  _ . . . . .  'State . . . . . . . . . . • I 

'It outside continental U. S. remit $4.75 with I • order. 
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C[!RRE:\"T B eL L E T I :\"  
B RIEFS 

( The Editor will appreciate i t  if 
you will mention Scientific Amer· 
ican when writing for any of 
the publications listed below.) 

MARVELS OF THE ELECTRIC EYE is a 16-page 
illustrated pamphet which describes a 

number of uses for photo-electric-cell con
trol systems. It covers such applications as 
conveyor control, automatic lighting, bur
glary protection, color sorting, and so on. 
United Cinephone Corporation, 43-37 
33rd Street, Long Island City, N ew York, 
New York.-Gratis. 

Two DAYS-Two WEEKS is a 96-page vaca-
tion guide to the United States, Canada, 

and Mexico. It lists in compact form na
tional parks and forests, state parks, major 
resort areas, ways to vacation, ways to 
travel, and tells how to obtain further in
formation on specific subjects. The listings 
are as comprehensive as possible and in 
most cases include a summary of costs. 
Harian Publications, 270 Lafayette Street, 
New York, New York.-50 cents. 

AERO-THREAD ENGINEERING STANDARDS AND 
TECHNICAL INFORMATION is a 16-page 

booklet which describes and illustrates 
uses for a new screw system employing an 
anti-friction thread lining. The information 
contained would be of interest to all manu
facturers who use screw parts where maxi
mum strength and reliability are desirable 
factors. Request Bulletin T-l. Aircraft 
Screw Products Company, Incorporated, 
25-12 41st A venue, Long Island City, New 
Y ork.-�Gratis. 

GEOLOGIC ANTIQUITY OF THE LINDENMAIER 
SITE IN COLORADO, by Kirk Bryan and 

Louis Ray, Harvard University anthropol
ogists, is a 76-page general round-up of 
existing facts about this famous site of 
early Folsom man. The Smithsonian Insti
tution, Washington, D. C. - 35 cents. 

TELEVISION RELAYING is a reprint of an 
address by Dr. W. R. G. Baker in which 

is put forth a brief description of the Gen
eral Electric Television Relay System. It 
outlines the reasons why relays are neces
sary for this work and tells something of 
the operations of a relay circuit in upstate 
New York. Radio and Television Division, 
General Electric Company, Bridgeport, 
Connecticut.-Gratis. 

How To ORGANIZE A SCIENCE CLUB is a 
36-page illustrated booklet that describes 

just how to go about the organization of a 
science club. It also tells of some of the 
work that has been done throughout the 
country and presents illustrations of the 
activities of organized clubs. The American 
Institute of Science and Engineerings Clubs, 
60 East 42nd Street, New York, New York. 
-Gratis. 

TENITE MOLDING is a 40-page technical 
handbook on the methods employed in 

molding Tenite articles. Thoroughly illus
trated, it contains a discussion of different 
types of molds, mold construction, molding 
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temperatures, and molding pressures. Dia
grams and detailed explanations of eight 
typical mold designs are included. This 
booklet is available to manufacturers, 
molders, and designers. Please request it 
on your business letterhead. Tennessee 
Eastman Corporation, Kingsport, Tennes
see.-Gratis. 

RECEIVING TUBES, pamphlet 1275-B, 
presents a chart of RCA receiving tube 

characteristics and socket connections. The 
data on all RCA glass, glass octal, octalox, 
and metal types are presented in numerical
alphabetical order. Commercial Engineer
ing Section, RCA Manufacturing Company, 
Incorporated, Harrison, New Jersey.
Gratis. 

CHEMICALS By GLYCO is the latest edition 
of a comprehensive 96-page catalog de

scribing glycol and glyceryl esters, emul
sifying agents, special emulsions, synthetic 
waxes, synthetic resins, and a number of 
specialties of wide interest and application. 
A section is devoted to suggested formulas 
and other information for the manufacturer 
of numerous types of products. Glyco Prod
ucts Company, Incorporated, 148 Lafayette 
Street, New York, New York. - Gratis. 

HERCULES DIESEL ENGINES is a 16-page 
illustrated pamphlet which gives a con

cise yet comprehensive explanation of mod
ern high-speed, heavy-duty Diesels. Handled 
in question and answer form, some intcrest
ing comparisons are presented between 
Diesels and gasoline engines as well as 
between the two-cycle and four-cycle 
Diesels. Hercules Motors Corporation, 
Canton, Ohio.-Gratis. 

ACFA PHOTOGRAPHIC PAPERS, Their Prop-
erties, Processing and Applications, is a 

48-page booklet which includes clear and 
detailed description of the various factors 
and conditions that govern the use of photo
graphic papers. Agfa Ansco, Binghamton, 
N ew York, or photographic dealers.-15 
cents. 

ALUMINUM IN THE CHEMICAL INDUSTRY is 
a 52-page booklet divided into five parts : 

Choosing the Proper Alloy ; Applications 
of Aluminum in the Process Industries ; 
Coatings, Protection, and Maintenance of 
Aluminum ; Chemicals and Alcoa Alumi
num ; Characteristics of Aluminum. Com
plete with a comprehensive index. Alumi
num Company of America, Pittsburgh, 
Pennsylvania.-Gratis. 

AMPRO PRECISION CINE EQUIPMENT is a 
catalog which describes and illustrates 

a complete line of silent and sound 8 and 
16mm motion picture projectors. It is 
available to dealers in such equipment, as 
well as educational and industrial prospects. 
The Ampro Corporation, 2839-51 North 
Western Avenue, Chicago, Illinois.-Gratis. 

ACTIVITIES IN THE FIELD OF VIRUS RE-
SEARCH, by Paul de Kruif, is a report 

of the work being done by the National 
Foundation of Infantile Paralysis. It out
lines the progress which has been made up 
to the present day and describes the long
range research effort which is continually 
being carried on. The National Foundation 
jor Infantile Paralysis, Incorporated, 120 
Broadway, New York, New York.-Gratis. 
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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  D .  M U N N , Litt.B.,  L.L.B . ,  Sc.D. 

New York Bar 
Editor, Scientific American 

ETHYL 

THE recent decision of the United States 
Supreme Court with regard to the li

censes for making, using, and selling gaso· 
line containing a patented fluid bearing 
tetraethyl lead has given rise to consider
able newspaper comment. Much of the 
newspaper publicity implies that the deci
sion is revolutionary in scope and has intro
duced new principles into our patent laws. 
Actually the decision is orthodox and is 
based upon well-established principles. Un
derlying the decision is the fundamental 
principle that after a patented article is 
sold in commerce by the patentee or his 
licensee the patentee can no longer exer· 
cise any control over the article. 

In the decision under consideration the 
Supreme Court found that the patentee was 
the owner of patents relating to a gasoline 
additive containing tetraethyl lead and also 
to gasoline incorporating the additive. The 
patentee granted licenses to most of the 
large oil refining companies in the United 
States to manufacture, sell, and distribute 
motor fuel containing the patented fluid. 
The licenses prohibited the refiners from 
selling the patented fuel to anyone except 
retail dealers and jobbers licensed by the 
patentee. In addition, the license to the 
refiners provided that the refiners should 
maintain certain price differentials in the 
gasoline embodying the patented fluids. 

The patentee also granted royalty-free 
licenses to jobbers to sell gasoline manu
factured by the licensed refiners and it was 
the system of licensing jobbers which the 
Court found to be in violation of the anti
trust laws. The jobbers licenses provided 
that either party could cancel the license, 
with or without cause, on giving 30 days 
notice in writing. 

The Court found that it was an estab
lished practice of the patentee to investi
gate the business ethics of licensed jobbers 
in order to ascertain whether they main
tained the marketing prices, policies, and 
practices prevailing or ostensibly prevail
ing in the industry. As a result of its 
practice of investigating business ethics, 
coupled with its power to cancel the licenses 
at will, the Court found that large numbers 
of refiners and the majority of jobbers be
lieved that it was necessary for the jobbers 
to maintain the required business ethics and 
to maintain prices in order to obtain and 
retain their licenses. From this it was con
cluded by the Court that the patentee was 
exercising control over the resale price of 
the jobbers for gasoline containing the pat· 
ented fluid. 

The Court pointed out that a patentee 
"may grant licenses to make, use or vend, 
restrict in point of space or time, or with 
any other restriction upon the exercise of 

the granted privilege, save only that by 
attaching a condition to his license he may 
not enlarge his monopoly and thus acquire 
some other which the statute and the patent 
together did not give." The Court held that 
the exercise of the resale price of the jobber 
was beyond the scope of the patent monop· 
oly because the gasoline had already been 
sold in commerce by the licensed refiner. 
To correct this situation the patentee was 
enjoined from enforcing the requirement 
that licensed refiners should sell gasoline 
containing the patented fluid only to li
censed jobbers. The patentee also was or
dered to notify the jobbers that the jobbers' 
licenses had been cancelled. 

In reaching its conclusion the Court 
pointed out that the patentee had estab
lished "the marketing of the patented fuel 
in vast amounts on a nationwide scale 
through the 11,000 jobbers and at the same 
time, by the leverage of its licensing con
tracts resting on the fulcrum of its patents, 
it has built up a combination capable of use, 
and actually used, as a means of controlling 
jobbers' prices and suppressing competition 
among them." 

STYLE PIRACY 

DESIGNERS and creators of original 
fashions in clothing have made re

peated but unsuccessful attempts to pro
tect original fashions which are new but 
do not rise to the dignity of invention and 
accordingly cannot be protected by patent 
from style piracy. The design and con
struction of garments, when they are new 
and embody invention. may be protected 
by patent. However, very frequently new 
designs and fashions in clothing having 
great commercial merit cannot be protected 
by patent and within a very short time after 
the designs are displayed on the market 
many copies, usually of a less expensive 
character, appear on the market. 

In an attempt to protect designers and 
creators from copying of this character 
a trade association of hat manufacturers 
and designers was organized. The trade 
association established a registration bu
reau with which any creator of original 
designs and styles in hats could register 
his designs. In addition to this more than 
one thousand retail stores in the United 
States agreed to co-operate with the trade 
association by refusing to purchase any 
hats which were copies or piracies of de
signs registered with the association. 
Members of the association in turn agreed 
among themselves not to sell hats to any 
retailer who persisted in purchasing hats 
that were copies of the registered designs. 

The Federal Trade Commission con· 
tended that the concerted action by the hat 
manufacturers belonging to the trade as· 
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soclatlOn was a violation of the anti-trust 
laws and ordered the association to stop 
further boYCOtti of retailers and manufac· 
turen. who had copied registered designs. 
The association appealed to the Federal 
Court and the order of the Commission 
was sustained. The Court conceded that 
design or style piracy was an evil that had 
adverse effects upon the creators of de· 
signs. However, the Court pointed out 
that under our law only designs embody
ing invention were subject to patent pro
tection and that any other design could 
be copied at will by competitors. Since 
this was the policy of our law, the concerted 
action of the manufacturers belonging to 
the trade association was held to be a viola
tion of the anti-trust laws. 

In this connection the court made the fol
lowing statement : 

"We believe, therefore, that concerted 
action to eliminate style piracy extends 
beyond the permissible area of industrial 
seH-regulation. The purpose of the mil
liners is to maintain their price structure. 
and to eliminate a distasteful 'evil' which 
the law nevertheless recognizes to be a 
socially desirable form of competition." 

DIAZO-TYPES 

PATENTS relating to chemical composi
tions and processes present a peculiar 

difficulty not encountered in connection 
with patents for other types of subject 
matter. Thus where an inventor employs, 
in a chemical composition or process, a 
specific element such as chlorine, he nat
urally does not wish to be limited in his 
patent to that particular ingredient. In 
an attempt to make his patent as broad 
as possible he might state that the entire 
halogen group of materials may be em
ployed. If it should later appear that one 
or more of the halogen materials are in
operative in the process or composition 
then all of the claims of the patent specify
ing the use of halogens are invalid and only 
those claims limited specifically to chlorine 
are valid. 

An example of this principle is contained 
in a recent case decided by a Federal Cir
cuit Court of Appeals relating to a patent 
for photo-sensitive copy papers known as 
diazo-types, used in reproducing engineer
ing drawings. The patent stated that the 
paper should be coated with two materials, 
one of which was stated to be "a diazo 
compound being formed with amino com
pounds containing at least one other amino 
group." The patent contained both product 
and process claims, each of which specify 
the use of the above material. At the trial 
of the case it was proved that not all diazo 
compounds of this character would operate 
but only those containing a quinonoid or 
anhydride structure. As a result of this 
evidence the Court concluded that the 
claims were too broad and covered mate· 
rials which would not operate and accord
ingly were invalid. The principle of law 
involved was stated by the court in the fol
lowing manner : 

"Where within a general classification 
disclosed by the claims, are compounds 
which do not answer the description of the 
specification, even though there be a gen
eral quality common to them all, yet if 
there be no common quality in respect to 
their effectiveness in achieving the inven· 
tive concept, claims for their exclusive use 
cannot be austained." 
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h
Storage Ve •• el . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  233 

L�:.o'!:yr'r.;::'E\���.
I
.�:::::::: : : : : : : : : : : : : : : : : : : : . .  m 

Noise in Machines, Overcoming . . . . . . . .  10 
Pavement Roughness Recorder. . . . . . . . . . . . . . . .  159 
PumP. High-Capacity Vertical Lift. . . . . . . . . .  1 62 
Road Maps. Making. . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  88 
RoHer Bearing •• Mea.uring Accuracy of. . 101 
Stethoscope for Machinery. . . . . . . . . . . . . . . . . . . . . . . .  100 
Te.ting Machine. Most Powerful. . . . . . .  350 
Water Hammer in Pipes, Preventing 294 
Water Supply. Shortage of. . . . . . . . . . . . . . . . .  2 13  
Warship •• Power Plants for. . . . . . . . .  138 

ETHNOLOGY. See Archeology. etc. 
FIRE 

Airport Fire-Fighting Equipment. . . . . . .  98 
FireeDetection System, Inexpensive. . . . . . . . . .  33 
Fire Prevention, Aircraft. . . . . . . . . . . . . . . . . . . . . . . . . . . .  288 
Fore.t Fire Fighting by Parachute . . . . . . . . . . . .  28. 97 

FIREARMS 
Automatic Pi.tol •• New .22 . . . . . . . . . . . . . . . . . . . . . . . .  47 
Colt "Frontier" Revolver. . . . . . . . . . . . . . . . . . . . . . . . . . . .  301 
Engraving. Hand and Machine. . . . . . . . . . .  238 
Garand Rifle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  226. 291 
Gun CoHector •• Information for. . . . . . . . . . . . . . . . . .  1 13 

g�.��;�i�i�·�� ·oi·d: : : : :· ...... :: : : : : : : : : : : : : : : : : : : : : : : : :  � �: 
Harrington & Richardson "Eureka" Re-

volver. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303 
High-Grade Guns, and Others . .  . . . . . . . . . .  238 
Ithaca Model 3 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75 
I thaca Model 3 7R. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  365 
Marlin Lever-Action . 2 2 . . . . .  301  
Mossberg Rifles. New. . . . . . . . . . . . . . . . . . . . . . .  302 
Poly·Choke. Super. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  239 
Rifle Range. Indoor. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  46 
Rifle Target Sight. Redfield. . . . . . . . . . . . . . . . . . . . . .  1 75 
Shooting. Motion Pictures of. . . . . . . . . . . . . . . . . . . .  47 
Shotgun Cleaner, "Ferret" . . . . . . . . . . . . . . . . . . . . . . . .  239 
Shotgun. Harrington & Richard.on.. . . . . . . . . .  1 75 
Shotgun ·Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  46. 302 
Sight •• Old and New. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 2  
Skeet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 363 
Smith & We •• on "K-22 & Masterpiece" . .  303 �portsmen'�, Shows . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75 

Spotscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 75 
Winche.ter Model 75 1 13 

FISH and FISHING �!.�. Hook •• N ew �l1oy . . . . . . . . . . . .  . 
IS lng, Introduction to . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Fi.hmg. Preserving Salt Water. .  . . . . . . . . . . . . . .  . .  
Rod • •  Bamboo for . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Trout Flies, "All-American" . . . . . . . . . . . . . . . . . . . . .  . 
Waders. Boot-Foot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

FOODS 
Bananas Saved from Extinction . . . . . . . . . . . . . . .  . 
Food by Vein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Fruit Flavor • •  Synthetic . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Meat, Tender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pineapple Peeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sauce-Pan, Pressure Cooker . .  
X-Raying Foods . . . . . . . . . . . . . .  . .  

FORESTRY 
Apple Tree •• Dwarf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Bark Beetle. Combating the . . . . . . . . . . . . . . . . . . . . .  . 
Casuarina Tree, Paper Pulp from . . . . . . . . . . . . .  . 
Climatic Changes, Predictions of . . . . . . . . . . . . .  . 
Fire-Trench Digger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Forest Fire Fighting by Parachute . . . . . . . . . .  . .  
Forest Fires, Fighting from Air . . . . . . . . . . . . . . .  . 
Logs. Detecting Metal in . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sycamore Disease, Controlling . . . . . . . . . . . . . . . . .  . 
Torch. Portable High Temperature . . . . . . . .  . .  
Wood Paving . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Wood Protection with Charcoal. .. . 

FUELS 

g�:�sr;:��� �!�:f:�:.� : : � : �· .. ::: : : : : : : : : : : : : : : : : : : : : : : 
Ga.oline. Ethyl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Oil Burning Ship. High Efficiency . . . . . . . . . . .  . 
Sei.mographing for Oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

GEOLOGY 
Earth. How Long Will it Endure? . .  
PoUen Study i n  Bogs . . . . . .  . 
Sei.mographing for Oil . . . .  . .  

GLASS 
Camera Lenses, Coated . . . . . . . . . . . . .  . 
Chalkboard in Color . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Document Protecting Glass . . . . . . . . . . . . . . . . . . . . . . .  . 
Elastic "Glass" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Glass, Eating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Ink • •  Gla •• Marking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Mirrors, Sprayed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plate Gla.s in Color . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Printing on Glass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Sand-Blasted Designs in  Gla •• 

HEALTH. See Medicin. 
HORTICULTURE 

Glycerm Save. Plant Roots . . . . . . . . . . . . . . . . . . . . .  . 
Flower. New Types of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Seed Flat. Sub-Irrigated . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Soil Te.ting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

INDUSTRY 

277 
363 
203 
364 
365 
365 

199 
220 
159 
163 
287 
289 
341 

108 
348 
1 70 
330 

32 
97 
28 

351 
99 

351  
298 

33 

354 
233 
204 
354 
328 

210 
330 
328 

168 
229 

41  
2 7  

295 
291 
358 
152 
96 

152 

223 
287 
354 
207 

Air De-Odorizer . . . . . . . . . . . . . . . . . . . . . . . . .  287 
Beryllium. U.es of. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  142 
Coating Thickne •• Tester. . . . . . . . . . . . . .  . . . . . . . . . . . .  292 
Cylinders. Heat Treating . . . . . . . . . . . . . . . . . . . . . . . . . .  31 
Electro-Forming (Ekko Proce.s} . . . . . . . . . . . . . . . .  89 
Factory, Windowless . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 
Health. Indu.trial. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 78 
Magnet. Powerful (Alnico} . . . . . . . . . . . . . . . . . . . . . .  235 
Manufacturing Plant. Cleane.t . . . . . . . . . . . . . . . .  222 
Metal Stretching Pre.. . . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . .  290 
Nylon. More Use. for. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  226 
Nylon. Production of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78  
Packaging. New Type. of. . . . . . . . . . . . . . . . . . . . . . . . . .  269 
Pineapple Peeler. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  287 
Pipe. Cement-Lined . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . .  296 
Pump. Acid-Re.i.ting. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  171  
Pure Science and Indu.try. . . . . . . . . . . . . . .  . . . . . . . . .  68 
Pure Science. Application. of. . . . . . . . . . . . . .  . . . . . .  145 
Pyrometer. New OpticaL . . . . . . . . . . . . . . . . . . . . . . . . . .  33 
Research with Infra-Red Spectro.copy . . . .  101 
RoUer Bearings. Mea.uring Accuracy of. . 101 
Rubber-Metal Adhe.ive . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  160 
Screen. Made by Electroplating . . . . . . . . . . . . . . . .  158 
Silicosis. Prevention of. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  99  
Solvent for Indu.trial Cleaning (Gunk}. . . .  34 
Sound Waves. Indu.trial Use. of. . . . . . . . . . . . . .  316 
Spectrometer, Mass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  132  
Stetho.cope for Machinery . . . . . .  . . . . . . . . . .  . . . . . . . .  100 
Stroboscopes. Portable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  82. 95  
Strobo.cope. Self-Powered . . . . . . . . . . . . . . . . . . . . . . . . . .  289 
Sulfite Liquor. U.e. for. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  236 
Tantalum. U.e. of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  334  
Tube. SmaUe.t MetaL . . . . . . . .  . . . . . . . .  . . . . . . . . . . .  34 
Unemployment. Technological . . . . . . . . . . .  68 
Water Gage I1\uminator. . . . . . . . . . . . . . . . . . . . . . .  3 7  
Wrapping Machine (Stretch-Wrap} . . . .  3 7  

LIGHT 
Batterie. That Do Not Deteriorate . . . . . . . . . . . .  230 
Display Sign •• Lucite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223 
Eye. That Shine. AnimaL . . . . . . . .  . . . . . . . . . . . . . . . . . . 236 
Fluore.cent Lighting in Photography. . . . . . . .  244 
Searchlight. 25-Million-Candlepower. . . . . . . .  3 2  
Street Lighting Evaluator. . . . . . . . . . . . . . . . . . . . . . . . . .  100 
Stroboscopic Lighting . . . . . . . . . . . . . . . . . . . . . . . .  70. 82. 95 
Table Lamp. Glowing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 1  

MARINE 
Bluebird. II. CampbeU· . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
Detecting Submarine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 
Merchant Shipping. Patrol. for . . . . . . . . . . . . . .  .. 
Oil Burning Ship. High Efficiency . . . . . . . . . .  . .  

MEDICINE 
. 

15  
325  
160 
354 

Accident Case •• Handling. . . . .  . . . . . . . . . . . . . . . . . . . . .  169 
Alcoholi.m, Benzedrine in . . . . . . .  . . . . . . . . . . . . . . . . . . .  286 
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Anemia, Nutritional . . . . . .  . 
Arthritis, Poison Aids . . . . . . . .  . 
Athlete'. Foot. Cure for . . . . .  . 
Birthmarks and Cancer . . . . . . . . .  . 
Blood Bank. New . . . . . . . . . . . . . . . . . . . . . .  . 
Blood Bank •• Germ·Free . . . . . . . .  . .  
Body. Removal of Part. of. . . .  . .  
Brother·Si.ter Marriage . . . . . . . . . .  . .  
Cancer and Birthmark . . . . . . . . . . .  . .  
Cancer. Optical Te.t for . . . . . . . .  . .  
Death. What Is? . . . . . . . . . . . . . . . . . . . .  . 
Drinking Glasses, Germs on 
Eye Muscle Exerciser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
;:�

e
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peratures, Athletes Have . . . .  . 
Glass, �ati�g .. : .. ::: � : : : : : : : : : : : : : : : : · : : : : : : : : : : : : : : : : : : · · · · · ·  
Health. Indu.trial . . . . . . . . . . . . . .  . 
Inf�ntile Paralysis, Operation for 
IodIne Most Potent Germicide 
Maggots Replaced by Chemica! . .  
�

a�iage, Brother·Sister . . . . . . . . . . . .  . 
P����:�i�D,f:��t���t:·.· . . . . . . . .  . 
Retina, Operating on . . . . . . . . . .  . 
Schizophrenia, Poison Aids . . . . . . . . . .  . 
S�� H?rmones, Administering . . . .  . 
S111COSlS, Prevention of . . . . . . . . . . . . .  . 
Spring Tonics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sunlight, Man-Made, for Miners 

. . . . .  il\�#.of�::�··:�i7le.�.: ... :'::-: .. : : : . : . .  : :·:·.·:·: : � : : : : : . : 
Tri�hinosis and Pig Inspection. · · · · · · · · · · · · · · · · · ·  
We,ght Gain and Los . . . . . . . . . . . . .  . 
Worms in Human Body . . . . . . . . . . . . . . .  . 
Wound Healing, Chemical for . . . . .  . 

METALS and METALLURGY 
Alloy. Fish Hook. of New . . . . .  
Aluminum, Baked . . . . . . . . . .  . 
Aluminum Roofs . . . . . . . . . . . . . . .  . 
Aluminum Soldering Flux. ::�!��icr::i�ri�g .... � : : :::· .. .' .. : : : : : : : : : : : : : : : : : : : : : : : : : : : : Cast Ir.on With Strength of Forging .. . . 
Chromium, White . . . . . . . . . . . . .  . .  
Coating Thicknes. Tester . .  . 
Etching Solutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Iron Ore Separator, Electrostatic 
" Leaded" Steel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·.� : : : :  
Mirrors, Sprayed . . . . . . . . . .  . 
Press, Metal Stretching . . . . . . . . . . . . . . . . . .  . 
Sinks, Alloy for Photographers' 
Stainles. and Carbon Steel Bond�d 
�
tainle •• Steel Coin . . . . . . . . . . . . . . . . .  . 

T�b��IS:�I�:�s M�t·�i . . . . . . . . . . . . . .  . 
Zinc, Efficient Melting 'C;C: : ' . . . . . . . . . . . . . . . . .  . 

METEOROLOG Y 
A�rora, Facts About The . . . . . . . . . . . . . . . . . . . . . .  . .  
��lI

:;
at!c Change •• Prediction of . . . . . . . . . .  . 

M�g���i�'s����!, ����gc����?:: ·.· ....... · : : : : : : :  Ramfall Gage. Self-Regi.tering . . . . . . . . . . . . . . . . .  . 
MISCELLANEOUS 

Air De-Odorizer . . . . . . . . . . . .  . 
Body. Spare Part. of. . . .  . 
C
Cats

b
• Repelling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

om • Self-Cleaning . . . . . . .  . 
Desk Organizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dry-Ice "Keeps" Ice . . . .  . .  
Engli.h. Slovenly . . . . . . . . . . . .  . 
Eye. That Shine. Animal 
Faucets, Leak-Proof . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
�

ear�
d-�

rm Infestation. Combating . . . . . . .  
·.:: ������:�:o:;::�n:::.:.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Lettering Set. Rapid . .  
L·I P d G' . 
Lii;.D:g

a
WOrll�,

a��� · Di�i�i��·�i: : : : : : : : : : : : : : : :  
t
ummou. Light Switch Locators . . . . . . . . . . . .  . .  
agnet. Powerful (Alnico) . . . . . . . . . . . . . . . . . . . . . .  . .  

Magnifier. Rubber Mounted . . . . . . . . . .  · . . . . . . . . . .  . .  
Mending Pa.te (Plastico Rok) . . . . . . . . . . . . . . . .  . .  
Microscope, Illuminated . . . . . . . . . . . . . . . . . . . . . . . .  . 
Milk Production. Diet Affect. Cow.' 

. .  . 

Model Railroad. . . . . . . . . . . . . . .  
. .  . . . .  . .  

Modeling Clay. Non·Drying 
Photographic Drawing . . . . . . .  .. . . . . . . . . . . . . . . . . .  . .  
Porcelain Clay, Finer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Positive "Blue Prints" . . . . . . . . . .  . .  
Printing·Ink Cru.t Solvent . . . . . . . . . . . . . . . . . . .  . .  
Printing Ink that Freezes . . . .  . .  
Printing Machine, Portable 
Printing's Semi-Millenium . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Refrigerator Carton for Transportation . . .  . 
Sauce-Pan, Pressure Cooker . . . . . . . . . . . . . . . . . . . . .  . 
Science, Responsibilities of . . . . .  . 
Shaving Science . . . . . . . . . . . . . . . . . . . .  . .  
Smoking Pipe. Under· Feed . .  . 
Snow Cruiser, Byrd's . . . . . . . . . . . .  . 
Spectacles, One-Eye . . . . . . .  . 
Thin Women . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Water Filter. Portable . . . . . . . . . . . . . . . . . . . . . . .  . 
Water Hammer in Pipes, Preventing 
Water Supply. S)lortage of. 
Worm. in Human Body . . . . .  

NAVY. See Army and Navy. al.o War 

OIL and LUBRICATION 
Oil Dilution Extractor (Oildex) .. . 
Oil Filter (Filtrex) . . . . . . . . . . . . . . . . . . . . . .  . .  
Oil from Under Ocean . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Petroleum, No Shortage in . . . . . . . . . . . . . . . . . . . . .  . .  
Seismographing for Oil . .  . . . . .  . . 

OPTICS 
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,tMATEUR photographers who 
ft feel that they should be able 
to make money with their cameras 
will find in this book many hints that 
will be of value. A series of articles 
tells what, when, and how to photo
graph, how to sell your photographs 
profitably, how to handle your equip. 
ment, what picture journalism con· 
sists of and how to make contacts 
with editors, and many other things 
that the would-be photo journalist 
will want to know. A pictorial section 
presents some of the work of this 
country's foremost photographers ; a 
large formulary gives in compact 
form most of the standard formulas. 
The market guide section tells who 
purchases what kind of photographs, 
approximately the price paid, and 
gives other pertinent data regarding 
hundreds of publications that are in 
the market for photographs_ 
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Study Your Le aders  
-Know What They Know! 

IF you merely admire and envy the ex
ecutive ability of leaders in business, 

finance, and industry. you will never be 
endowed with their capacity, or be able 
to duplicate their success. 

To succeed on your own account, you 
must gain what they have and you lack : 
an understanding 0/ the entire field 0/ 
business. 

A leader in business has a thorough 
grasp of the principles which underlie all 
successful businesses. If you could sit un
seen, at his conference table, during the 
planning of an advertising campaign, you 
would see that he is  guided by a broad 
understanding of the laws of distribution, 
supply and demand, the psychology of 
selling. Advertising to him is not a dar
ing gamble-it is  a powerful, measurable 
force. 

And if you could observe his daily con
duct of financial operations, you would 
see his decisions based on an understand
ing of the principles of banking, finance, 
investment .  H i s  ent ire  management i s  
guided by a thorough knowledge o f  organ
ization, costs and credit. His policies are 
constructed with clear understanding of 
commercial law. He knows business as a 

whole. 

This knowledge has been collected, classi· 

fied and presented for your use in the Modern 

Business Course and Service of the Alexander 

Hamilton Institute. 

Big men founded the Institute and big busi

ness leaders are contributing to the course. 
Among the contributors are such executives 

as Alfred P.  Sloan, Jr., Chairman 0/ the Board, 

General Motors Corporation ; Colby M. Ches
ter. Jr . •  Chairman 0/ the Board, General Foods 

Corporation ; Thomas J .  Watson, President, In

ternational Business Machines Corporation ; 

Edward R. Stettinius, Jr . •  Chairman 0/ the 

Board, United States Steel Corporation ; Major 

B. Foster, Chairman, Department of Banking 

and Finance, New York University, and many 

others. 

What is the verdict of business men as to 

the value of the Institute?  

Chief Engineer of a Public Utility : 

"The Course has brought me, not only con

crete practical ideas that were directly 

applicable to my own work. but has given 

me a much wider knowledge of  business 

in general than I could otherwise have se

cured. No man today has time or money '  

enough to spend in learning basic princi. 

pIes by experience." 

To the 

Vice-President of a National Bank : 

"There is no doubt that, after having con

scientiously followed the Course from be

ginning to end, one would be thoroughly 

acquainted with most of the problems that 

are to be  met in the ordinary course of 

b u s i n es s. I am glad to  r e c o m m e n d  t h e  

Alexander Hamilton Institute Course to 

anyone who is  interested in equipping him

self with that business information which 

will enable him to improve his position." 

We could quote hundreds more. These men 

are leaders. They have not only taken the 

Course themselves, but have watched its in

fluence on younger men. Their judgment of 

the Course must be right. 

Send for "Forging Ahead 
in Business" 

The coupon will bring you a copy of this f a

mous book which has helped so many other 

men to shorten their route to success. If you 

are one of the few who are asking, "What am 
J going to be earning five years from now ? "  

y o u  will send for "Forging Ahead i n  Business." 

ALEXANDER HAMILTON INSTITUTE, Inc. 
213 Astor Place, New York, N. Y. 

Please mail me, free, a copy of "Forging Ahead in Business." 

Name . .  

Business Address . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Position . .  
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Is  there a cei l ing to engine progress? 
ONE MIGHT just as well expect the 
world to stand still as to expect the 
forward march of engines and their 

fuels to cease. 

For as long as there are airplanes, 
men will want to fly farther and faster. 
As long as we have automobiles, the 

public will always hope for a car that 

offers still better performance, that 

gives more miles per gallon, that is 
even easier to drive than the splendid 

machines of today. 
And so, too, buses, trucks, tractors 

- everything that depends on an en

gine for its power - will always be a 
challenge to the forward-looking en

gineer. 

In this progress the Ethyl Gasoline 
Corporation, through its laboratories 

in Detroit and San Bernardino, plays 

a unique part. Though we are not 

directly engaged in the manufacture 

of fuels, engines or engine parts, we 
belong to both the oil and automotive 

industries. Thus we are able to cooper
ate with both industries; to help them 
unite their individual efforts toward 

the common goal of making transpor

tation better and cheaper. 

We realize that no one man, organi

zation or industry can go far or fast 
alone. Because engines and their fuels 

are so closely related, they must pro

gress together. 

and super- compression , require the 

combined efforts of many research men 
in many industries. It is  to these men, 

who believe that the progress of the 

next ten years will far exceed that of 
the past ten, that our research and serv

ice facilities, data and equipment are 

available. 

Etlryl Gasoline Corporation, Chrysler 
Building, }few York City, manufacturer 
of anti-knock fl u ids used by oil com
jJallics to improve gasoline. 

The development of new 
metals, new ceramics, new 

gasolines, and their adap-

Better and more economical 
tation to future engine de-

signs, incorporating such 
advances as super-charging 

transportation through 
E T H Y L  R E S E A R C H  
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