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TESTS of communication systems for open·cockpit airplanes 

are conducted in the "noise chamber" of Siemens and 

Halske, illustrated on this month's cover. A small wind tunnel 

forces a blast of air against the experimenter's face, simulating 

aircraft operating conditions. Motor and other noises are pro

duced by means of phonograph records which are amplified 

and reproduced by the large loudspeaker directly behind the 

experimenter. A "contact" type microphone is placed a gainst 

the experimenter's throat to insure a maximum transmission of 

his voice. Photograph: German Railroads Information Office. 
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50 YEARS AGO IN • • • 

(Condensed From Issues of October, 1888) 

STREET CARS-"Electric traction cars, in the place of horse cars, 
began making trips in the public service on the Fourth Avenue line, 
New York City, on September 17, the Julien storage battery system 
being employed, The battery for a car consists of 144 cells," 

ARMS-"The idea of a nation with the wealth and mechanical skill 
of the United States having to go abroad for its guns for warfare 
is ridiculous. Sporting arms, equal in workmanship to any manu
factured in the world, are made in this country, and there is no 
reason why the heavier ordnance should not also he made here." 

DEFENSE-"The neo-modern fort, conformable to the type devised 
hy Commander Mougin . • . the construction of which upon a cer
tain position selected near the 
I French] frontier has been or
dered by a ministerial decision 
of July 23, 1887, has a singularly 
original character. Let one im· 
agine to himself a bulging of the 
t-arth, recalling on a large scale 
nne of those hillocks produced 
by the subterranean work of the 
mole. We have not here, how
ever, a mass of earth, hut rather 
a block of beton. This artificial 
rock, measuring fifty yards in 
length by from thirty to forty 
in width, rises from a dozen 
yards heneath the natural ground. 
I ts  maximum projection above 
the earth does not exceed three 
nr fnur yards . . . •  At the center of this rock rise, flush with the 
surface, three armor-clad turrets . . .  each armed with guns of 
large caliber ; at the circumference, four small disappearing tur
rets, each armed with rapid-firing guns ; and at three other properly 
selected points, armor-clad observatories . . . . The underground ma
chinery department includes a powerful steam engine, with cistern 
and duplicate boiler, a battery of ventilators for renewing the air, 
accumulators with pumps, and hydraulic motors for raising, lower
ing, and revolving the turrets and elevating the ammunition, etc., 
and, finally, dynamos and electric accumulators for internal light
ing  and projecting light externally." 

:\IEXICAN-"Rapid progress has been made this summer toward 
the completion of the Mexican National Railroad Company's 'In
t ernational' line, and President Raoul informs us that it is expected 
t o  open it for traffic before November 1, and possibly by October 15 .  
This wil l  make a second independent all-rail route from the Rio 
Grande to the city of Mexico." 

PRE-:\I IXED-"A new idea has been developed in Germany, in the 
shape o f  the manufacture of mortar, to be sold at retail to small 
builders and private individuals. The husiness requires very little 
capital, and the mortar, which is mixed by machinery, and of ex
cellent quality, finds a ready sale, something like two million bar
rels having been disposed of last year in Berlin alone." 

STARS-"In the whole celestial sphere, there are about six thou
sand stars visible to an ordinarily good eye. Of these, however, we 
can never see more than a fraction at any one time, because a half 
of the sphere is always below the horizon . . . .  In all, 314,926 stars, 
from the first to the ninth and one-half magnitudes, are contained 
in the northern sky, or about 600,000 in both hemispheres. All of 
these can be seen with a three-inch object glass." 
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:MAN-MADE DIAMONDS-"The Hon. C. A. Parsons describes . . . a 
number of experiment s  which he has recently made on carbon at 
high temperatures and under great pressures, and in contact with 
other substances. The primary object of the experiments was to 
obtain a dense form of carbon for use in arc and incandescent 
lamps . . . .  Looking at the experiments from this point of view, it 
may he stated that the experiments were not entirely successful, 
though a very dense form of  carbon was in one case obtained, but 
nevertheless some result s  are of very great interest, as, though the 
author expressed himself very cautiously, it would appear that he 
has succeeded in producing diamond dust artificially . . . .  There 
was obtained on the surface of the carbon . . .  a powder of a gray 
color, harder than emery, and capable of scratching the diamond. 

This powder is, therefore, very prohahly the 
diamond itself." 

TREE MINING-"An industry the like of 
which does not exist anywhere else in the 
world furnishes scores of people in Cape 
May County, New Jersey, with remunerative 
employment, and has made comfortable for
t unes for many citizens. It is the novel busi
ness of mining cedar trees-digging from 
far beneath the surface immense logs of 
sonnd and aromatic cedar." 

CENSUS-"The census of 1890, prepara
tions for which are already being made, 
promises to show in the lJnited States a 
population of more than 70,000,000. The 
population in 1880, according to the census 

of that year, was 50,155,783 persons, of whom 43,475,840 were native 
and 6,679,943 foreign horn." 

BALLOONS-"While experiments are being made in England to 
solve the problem of the manufacture of balloon hydrogen by elec
t rolysis, Iron informs us that Messrs. Majert and Richter have 
devised and successfully experimented with, at Berlin, an apparatus 
that does away with the inconveniences of former processes. The 
hydrogen is obtained by heating a mixture of slaked lime and 
powdered zinc, the carriage of which on a campaign is rendered 
easy by inclosing it in tin cartridges." 

COAL-"The principal coal mines in Japan are situated on the 
island of Takashima, outside the harhor of Nagasaki. They form 
one of the principal centers of coal supply in the East, and have 
now been worked by a lessee of the government's with all the more 
recent and improved appliances for about sixteen years past. Ac
cording to a recent official report, 2,500 miners are engaged, the 
total population of the island being 10,000." 

AND NOW FOR THE FUTURE 

<CCotton picking machines-the practical and economic 
aspects of these devi('es-by F. D. McHugh. 

G;:The Italian Navy at a glance-two pages of drawings with 
explanatory text. 

<tYotash and other valuable salts are being obtained on a 
commercial scale from the Dead Sea-hy Harold J. 
Shepstone. 

<CIndustry profits greatly by the use of new hard alloys in 
lools and wearin g surfaces. 
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yo"''''' right about that. Sonny· 

At eight or eighty it's easY lor any 

one to use the telephone. And year 

afte< year the se",ice gets bette< 

and. better. 

This country leads the world in 

telephone service because it leads 

in telephone research. Thousands 

01 scientists, engineers and assis

tants are constantly at work in 

the 1\ell T elephant Laboratories 

to make the sen,ice laster, clearer 

and more economical. No part of 

the 1\ell System is more important 

to yOU as a tetephone user. 

1\ELL TELEPtlONE S"Y"STEM 

171  

one service . IS 
_____________ ���

th
:
e
:�c::�::�:: ::��� onstant research 'I o Bell Telephone Laborator· les 



--I "" 

MAN-M A DE C ATA R A C T S  F O R  F I S H H tJ R D L E R S BROAD as a four-lane highway : one of the fishways at Bonneville Dam, 
the lower end of which is in the distance near the main, or spillway 

dam (see map on page 182) _ Salmon migrating upstream hurdle these 
steps, from pool to pool, finally reaching the higher lcvel whence they swim 
on upstream to their spawning areas_ Reports by official enumerators in
dicate that these fishways present no obstacle to this regular migration_ 



DEATH FROM 

THE SKY 
? 
• 

A BOMB released from an airplane 
has but a remote chance of hitting 
the prescribed objective. Many fac

tors are involved in determining the 
flight of a bomb, several of which are 
either not known or are difficult to as
certain. In many cases, particularly dur
ing a daylight attack, the activities of 
enemy pursuit planes and anti-aircraft 
gunnery prevent a bomber from using 
even the scanty data available, and fre
quently compel him to "lay his eggs" 
without taking a sight at all. In night 
bombing, these interfering factors are 
partly eliminated but a "black-out" adds 
enormously to the bomber's difficulties. 
Not until he looks down, perhaps half a 
minute later, and sees the cloud of black 
smoke by day or the pin-point flash by 
night, does he realize "where that one 
went." 

Knowledge of these facts makes aerial 
bombing a fearful weapon in the grasp 
of relentless modern commands. It al
lows them to commit crimes against 
hitherto established international rules 
of warfare ; to kill or maim non-com
batants ; to destroy non-military struc
tures. Under cover of the plea that his 
objective was a legitimate one, that his 
efforts were directed honorably, that the 
results-alas ! so "regrettably" wide of 
his intentions-were accidental or un
avoidable, a ruthless command may plan 

" Regrettable" Violations of Rules 

of Warfare . . . Bombing to Shatter 

Morale of Civilians . . .  Inaccuracy Makes the 

Airplane Bomb a More Fearful Weapon of Offense 

By AR T H UR E. OXLEY, M.A., D.Se. 
Major, Royal Air Force 

to shatter the morale of an enemy's civil 
existence in the hope of insuring indi
rectly an economical military conquest. 

Within the past 25 years, airplanes 
have revolutionized the military and na
val conduct of war. Their outstanding 
contribution to warfare admittedly lies 
in the sphere of reconnaissance-acqui
sition and transmission of intelligence_ 
Airplanes are the eyes of a fleet or army, 
displacing the less agile sea-scout or de
stroyer and the relatively slow-motion 
cavalry_ They constitute the gunners' 
range-finder for unseen craft and battery 
emplacements. They are the tipsters of 
the invisible knock-out. 

TODAY the airplane has largely dis
sipated what the strategist aptly 

called the "fog of war" of yesterday_ 
That it may be the means of creating a 
fog of its own, infinitely more disastrous 
than any fog yet conceived, is also prob
able. This we shall discuss later. 

Such a valuable adjunct to land and 
sea forces must naturally create a rivaL 
This appeared in the form of the fighter 
plane-a perfectly legitimate device
the object of which is to protect its own 
reconnaissance units and destroy those 
of the enemy_ And so the airplane was 
transformed from a non-aggressive ad-

junct of the fighting forces to a weapon 
of offense. The next step in the evolution 
of the airplane as an offensive weapon 
was the attern"pt to make it simulate 
long-range artillery, resulting in the 
birth of the bomber. The proj ectile to be 
launched is comparable with that of a 
howitzer. The range of the aerial bomb 
corresponding to that of the latter is pro
vided by the flight of the airplane but, 
instead of the proj ectile traveling 
throughout its flight in a calculable 
tra j ectory, like the howitzer shell, the 
aerial bomb is merely released with a 
velocity exactly equal to that of the plane 
at the time of release_ In fact, we may 
regard the bomb as being fired from a 
platform at the height of the plane, the 
muzzle velocity of the bomb being the 
actual velocity of the plane relative to 
the ground. 

The height of the plane above the ob
j ective is readily obtained from the alti
meter reading, correcting, if necessary, 
for the elevation of the obj ective above 
sea level as indicated on a contour map. 
The determination of the velocity of the 
plane relative to the ground is a more 
difficult problem. It depends on the air
speed of the plane-that is, the speed at 
which the plane flies horizontally in still 
air-as well as on the velocity and direc-

173 



()fficial photograph, U. S. Army �-\ir Corps 

Attack plane dropping gas bombs on "enemy" 
imti·aireraft battery during recent maneuvers 

t ion of the wind at the height of the 
plane. These last factors are character· 
istic of the spot near the objective at the 
time of release, and are usually not 
known with any degree of accuracy. 
Some idea of  their value over the ob· 
j ective may be obtained by preliminary 
flights, or from balloon observations, at 
a safe distance from enemy interference 
--trusting, from j udgment of weather 
conditions, that similar or only slightly 
modified conditions may exist over the 
objective. 

Now, if the bomber knows all details 
of air speed and ground speed, wind 

direction and velocity, it is possible for 
him to set his bomb·sight either for an 
upwind or downwind approach to the 
objective. The range-the horizontal dis· 
tance between the' obj ective and the 
position of the plane at the instant of 
release-will be very different ( Figure 
I)  according as to whether the plane 
is flown up· or downwi�d. The trajec· 
tory of the bomb is approximately that 
of the parabolas shown. The diagram 
in Figure 1 represents the following 
concrete case : 

Air·speed of plane= ISO miles an hour. 
Height of plane above obj ective= 10,000 

feet. 
Wind velocity at this height=30 miles 

an hour. 
Ground·speed of  plane ( downwind) = 

180 miles an hour; 264 feet per second. 
Ground·speed of plane ( upwind) = 120 

miles an hour; 176 feet per second. 
Theoretical range of bomb (downwind ) ,  

OZ=6600 feet. 
Theoretical range of  bomb ( upwind ) ,  

OZ"=4400 feet. 

The parabolic trajectory XZ would be 
traced by an ideal streamlined bomb 
released with its axis parallel to the 
line of flight and so stabilized that, in 
i ts forward and downward flight, it does 
not wobble. In actual practice, none 
of these conditions is realized. Most 
bombs are only approximately stream· 
lined, except for their tail stabilizing fins, 
which, like the feathers of a dart, are 
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necessary to prevent undue wobbling as 
the speed of descent increases and the 
curvature of the trajectory changes. No 
aerial bomb is favored with the stabiliz· 
ing gyroscopic spin imparted to an artil· 
lery shell, as its copper band threads its 
way through a rifled bore. Therefore the 
bomb wobbles-it can be seen to do so 
as it leaves the plane-and in so doing 
it, in effect, becomes less streamlined. 
Owing to the resultant head·resistance, 
the horizontal speed of the bomb during 
each second of its fall is gradually reo 
duced below that of the speed at the time 
of release. The plane keeps up this speed 
because of its engine power; the bomb, 
having no such propelling power to coun· 
teract the head·resistance, lags behind a 
direct vertical drawn through the plane. 

From a height of 10,000 feet, a well 
streamlined bomb takes a little over 25 
seconds to reach the ground. Each type 
of bomb has its own lag, and all that can 
be done to compensate for the intricate 
variants due to bomb shape, height and 
speed of  plane, and so on, is to modify 
the height and time·scales of the sighting 
mechanism so as to allow for an average 
lag representative of an average· most· 
commonly· used type. This lag, ZZ, in 
Figure 1, is measured by dropping eithcr 
dummy or unfused actual bombs. 

A CAMERA obscura which, curiously 
enough, originated in the 13th Cen· 

tury through the genius of Roger Bacon, 
and which was conceived by him for de· 
veloping the arts, may be used for meas· 
uring bomb lag. A sketch of this device 
is shown in Figure 2. It consists of a 
darkened chamber in the roof of which 
is inserted a convex lens L. Below the 
lens is a table on which is pinned a sheet 
of white paper, the distance from the 
center of the lens to the paper being 
equal to the focal length of the lens. Any 
obj ect, say a cloud or an airplane, may 
be considered as at infinity and will form 
a sharp image on the paper. If a plane 
flies over the camera obscura in the di· 
rection AB, an image of  it will move 
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across the paper in the opposite dircc· 
tion, abo The pilot is  instructed to fly 
upwind and downwind, these directions 
being obtained through use of the drift 
indicator. A metronome is set to beat one· 
second intervals and an observer places 
a pencil dot, at the beat of  each second, 
on the image of the nose of the machine, 
tracing the image ( Figure 3 )  in both its 
up- and downwind tracks. For the up· 
wind track, the ground speed is low and 
the dots are close together; for the down· 
wind track, the ground speed is high 
and the dots are far apart. 

As the plane moves from A to B,  the 
image moves from a to b, the similar 
triangles ABL and abL ( Figure 2 )  giv
ing the scale of flight reduction by 
abl AB=rtL! AL. From this, knowing the 
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CHA/'113t:..R. 
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I 

1 
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.1 
I 

I 1 
, 

I 

(CONVEX LENS) 

PAP£1{ ClillRT 
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abjl} =4�1. 
Figure 2 

number of seconds required to trace the 
track ab, we get the ground speed, up
wind and downwind, respectively. Sup· 
pose the bomber is aiming at a target, 
the bearing of which relative to the cam· 
era obscura 0 is marked to scale on the 
camera table. The bomber signals by 
radio the instant he releases the dummy 
bomb and the observer marks the instant 
of this signal at X ( Figure 3) on the 
track of the plane's image. A tangent to 
the track at X gives the projection of the 
bomb's line of flight on the ground and 
the point of impact of a theoretically 
streamlined bomb is found by measuring 
a distance XZ equal to distance be
tween second dots at X multiplied by 
time of  descent o f  bomb in seconds. 
The actual point of impact of the dummy 
bomb is measured on the ground outside 
and its position transferred to the cam· 
era obscura chart. The difference be· 
tween the range calculated and that 
measured gives the lag which is reo 
quired. The average of about 20 tests 
gives a sufficiently accurate estimate of 
the lag, and allowance is made for this 
amount in the graduation of the sights 
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that are used on the bombing plane. 
With these corrected sights, the bomb· 

er would now release his bombs ( Figure 
1) at X, instead of at X; that is, he 
would release late to compensate for 
shooting short due to the head·resistance 
of the bomb. 

Even when every effort has been made 
to evaluate these variables, there still are 
unknown factors with which the bomber 
has to contend. From heights of 15,000 
to 20,000 feet, now chosen by bombers, 
there is little to fear from anti·aircraft 
guns; but as height increases, errors in· 
crease, and prevailing air currents in 
lower strata of the atmosphere may even 
oppose those above. Enemy pursuit 
planes have still to be faced. They are 
faster and can fly still higher, harassing 
the bombers at critical moments and 
vitiating their aim. 

Z IrcALCUL�rE.lJ POINT L OFIMPACr) 
TARGET . _ . 

. 

. � '--- UNe e1l.R.OR.. 

Z, /(ACTUAJ.. POINT" OF IMPACT) 
PLAtt OFJ 

FLiCHT C!!' 
BOMI3 -

o (CAMe R.A OBSCURA) 

PLANE RE.TUR.N/NCo 
INTO WIN:1J ,} (TiM£ :Dors 

'\'"' 
Figure 3 

Errors of the order of 20 percent in 
range, over or short, also right or left, 
of an objective are common; this per
centage is usually greatly exceeded un
der exigencies of war where the bomber 
is threatened with attack. On a range of 
5000 feet, the minimum error may be 
set at 1000 feet north, south, east,  and 
west of a target. Quite large buildings 
are therefore too small, as individual ob
j ectives, to be hit by direct skilful sight
ing. More reasonable objectives are 
dockyards, large camps, factories, and 
aerodromes. 

During the World War and in a few 
recent attacks, bombs have been launched 
while diving to low altitudes. As in the 
case of low-altitude machine gunning, 
this practice eliminates almost all the 
unknown variables referred to above, the

' 

line of flight of the bomb being approxi. 
mately the line of  flight of the machine 
over its short trajectory as shown in 
Figure 4. In such cases the bombs must 
be equipped with delay fuses to allow 
the bomber time to zoom clear before 
explosion takes place. The risks entailed 
by low-altitude bombing, except in the 
cases of attacks on unarmed populations 
or savage tribes, are too great to make 
this a popular mode of aerial attack. In 
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most of the calamitous raids of the last 
two or three years, greater and greater 
altitudes have indicated a growing re
spect for the defender. And poorer and 
poorer become the efforts of the attacker 
until we may say that they have ceased 
to be discriminative! 

Another way of reducing the uncertain 
factors affecting the trajectory of a bomb 
is that based on the vertical dive. A 
plane diving vertically will reach a 
terminal velocity of 500 to 600 miles an 
hour. At this speed the upward head
resistance counterbalances the weight of 
the plane and the plane falls without 
further gain of speed. This is approxi· 
mately the speed at which the bomb of 
Figure 1 strikes the ground. Such a 
speed would not add appreciably to the 
accuracy of bombing, but it would have 
very serious effects on a pilot's endur
ance in executing the maneuver out of 
the dive, to say nothing of the probable 
collapse of his machine ! Such vertical 
speeds can be avoided by taking advan
tage of the reversible pitch propeller. 
With this, the vertical speed downward 
can be reduced to approximately the 
speed of horizontal flight. In dive bomb
ing of this type, the bomber executes his 
dive vertically above the target-a defi
nite drawback to the method. In bomb
ing from horizontal flight, the bomber 
need not approach his target much 
closer than a mile, and, immediately he 
has released his bombs, he may bank 
away and return to his aerodrome. 

THE vertical dive method only partly 
solves the difficulties of the bomber. 

A plane so falling is still drifting with 
an uncertain wind velocity. For example, 
in the concrete case cited above, a wind 
drift of 30 miles an hour is assumed. If 
this is not allowed for, a bomb released 
when diving at 10,000 feet will drift 
about 1 100 feet from the vertical; that 
is, from the target. Here is very large 
error when the dangerous maneuvers in
volved are taken into consideration! In 
addition, the acknowledged military ad
vantages of formation flying would be 
sacrificed, at least during and subse
quent to the dive. 

The use of bombing airplanes as long
range heavy-artillery units has com
pletely revolutionized warfare, particu
larly in the early stages of  attack. The 

• 
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Figure 4 

Official photUgTUph, U. S. Army Air Corps 
Loading a dummy "bomb" preparatory to con
ducting camera obscura tests as described 

inception of the reconnaissance plane 
automatically dispersed the then extant 
"fog of war." Reprisals against this effi
cient reconnaissance system have result
ed in plane armament, finally evolving 
a purely offensive plane-the long.range 
bomber, whose swift, unascertainable de
ployment has created a higher, wider, 
deeper, and more impenetrable "fog of 
war" than mankind has ever hitherto 
conceived. This new monster is the more 
terrifying because the very fog itself is 
the destroyer. Some of  the powers that 
embrace this unbridled scourge on hu
manity will not stop at high explosive 
and incendiary bombs. The policy to 
which they are addicted demands the 
destruction of all and sundry-annihila
tion! The aim of aggressors is to add 
to the new "fog of  war" every destructive 
agency that can be adapted to military 
use. Experiments in earmarked labora
tories and over selected flying areas are 
reported to be making rapid advances 
toward this monstrous achievement. 

The bewildered man-in·the·street may 
well ponder: "Will the airplane, and 
particularly the modern long·range 
bomber, succeed as a unit of offense?" 
It appears that certain present-day high 
commands are willing to gamble on the 
effect of thrusting the hellishness of war 
directly into the faces of civilian popu
lations. Thus they hope that these help
less people may be forced to plead for 
even unconditional surrender of rights 
so that the way will be paved for a cheap 
military victory. 

On the other hand, this modern and 
inhuman way of  conquest may have pre
cisely the opposite effect. It may stiffen 
backs under the goad of pitiless slaugh
ter of compatriots and engender a po 
tential vengeance which one day will 
result in an eclipse of the ephemeral 
military conquest. 

Although the outcome of the airplane 
offensive by means of aerial bombings 
remains an unknown, indeterminate 
quantity, the world may be sure that the 
unwholesome atrocities which are hap
pening today are but curtain-raisers on 
insane dramas to come. 
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THE X-PARTICLE'S NEW BROTHER 

U NDER tht' title "And Now the X
Particle," in the July number of 
Scientific American. Jean Harring

ton reported the discovery of two new 
�ub·atomic particles-the po�itive and 
negative heavy elt'ctrons. Owing to the 
fact that these particles-which were 
found to occur in cosmic-ray showers
had a mass intermediate between that 
of the proton group of particles and that 
of the electron group, the discovery of 
these new entities, by Anderson and 
Neddermeyer, of the California Insti
tute of Technology, aroused tremendous 
interest in physical circles. But science 
never stops to gain its breath, and hot on 
the heels of these new offspring has come 
yet another-the "neutretto." 

Just as the neutron is the neutral par
ticle of the proton group, so is the "neu
tretto" the neutral particle of the heavy 
electron group. Its presence has, it is 
true, not yet been confirmed experimen
tally, and the particle at present is mere
ly a postulation by W. Heitler, produced 
as a result of some brilliant mathema
tical work. So well, however, do the 
predicted properties of this "little 
stranger" fit in with our existing knowl
edge, that most physicists are in favor 
of accepting it, and look upon its con
crete isolation as merely a matter of time. 

Heitler, of Bristol University, England, 
is already well-known for his theoretical 
work on various aspects of nuclear 
physics, and was led to his neutretto 
hypothe�is by a study of a particularly 
penetrating type of cosmic-ray radiation, 
which is capable of producing charged 
st'condary particles and showers. As was 
explained in a footnote to Jean Harring
ton's article, these showers are bursts 
of electrons, which are sometimes ex
ploded simultaneously from the same 
nucleus by the violent impact of a cosmic
ray proj ectile, but which are morc com
monly cumulative, and build up in steps 
from a single impact. Thus, by interact
ing with the nucleus, the ineoming par
ticles produce a photon, whieh in turn 
produces positive and negative electron 
pairs, which radiate new photons, and 
so on until the energy is absorbed. 

Owing to the high rate of absorption 
of the electrons and positrons, these par
ticles cannot travel far. But in 1936, 
BarnMhy and Forrt> found that, after 
cosmic rays had traversed absorbing 
material equivalent to 800 meters of wa
ter,  practically the whole ionization pro
duced in their detection chambers was 
due, not to radiation, but to shower par
ticles. From this they concluded that 
whatever ww' producing tilt' show(�rs 
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Still Another Atomie Entity Threatens to Add It
I'\elf to the Physicist's "Who's Who In AtOluie 
Society" . . .  Is It Real or Is It a False Alarm? 

By DO UGLAS W. F. MA Y E R 

must be due to some non-iollJZlllg par
ticle-that is, a particle with no charge 
-and suggested that these particles 
might be neutrinos. 

Similar research was performed by 
Heinrich Maass, who investigated the 
formation of secondary ionizing particles 
by '·neutral rays" passing through iron, 
and their subsequent absorption. It was 
found that the initial neutral radiation 
had an absorption coefficient of about 
9 x 10-a per centimeter of iron. This was 
practically the same as that of charged 
heavy electrons, which also occur in 
these showers. The secondary charged 
particles had absorption coefficients of 
about ten times greater, which suggested 
that they were heavy electrons moving 
relatively slowly, and hence more likely 
to be absorbed. 

HEITLER wanted to know what the 
particles in this neutral radiation 

were, and realized that, since they were 
neutral, there were only three things 
they could be. They were either neutrons,  
neutrinos, or some new neutral particles 
hitherto unknown. They could not be 
neutrons, which have a smaller penetrat
ing power, nor was there any process 
known in theoretical nuclear physics by 
which the mysterious neutrinos could 
produce heavy electrons in the large 
numbers in which they occur in these 
showers. Heitler was forced to the con
clusion that they were some new type of 
particle and, remembering that they 
were absorbed in a similar manner to 
ordinary heavy electrons, postulated that 
they were the neutral countf'rpart of the 
heavy electron, and proposed for them 
the name neutretto. 

Additional support for his suggestion 
was found in a slightly different sphere. 
In recent theories of nuclear forces. the 
heavy electron has been made responsi. 
hIe for the exchange forces betwt'en a 
proton and a neutron. This may sound 
rather vague at first, but becomes intelli
gible when we remember that these par
ticles may be looked upon-to put it 
rather crudely-as lumps of "solidified 
energy." It was found that the forces 
hetween two protons were similar to 
those llf'tween a proton and a neutron, 

and a similar explanation was sought. 
Such an explanation, however, required 
the existence of a particle with the same 
mass and with similar properties as the 
heavy electron, but with no charge. 
Heitler's neutretto supplies the missing 
link admirably. 

Heitler believes that, apart from proc
esses where charge is involved, such as 
in ionization or the production of light, 
the neutretto will produce the same kind 
of showers as those produced by heavy 
electrons. He denotes this symbolically 
-as follows-and suggests that a neu
tretto ( Y")  can be transformed into a 
heavy electron ( Y+ or yo) by colliding 
with a proton ( P )  or a neutron ( N). 
The double arrows indicate that the 
process will work in either direction. 

Y"+N�P+Y- or Y"+P¢N+ y+ 

He has also shown mathematically 
that for energies of about 10' electron
volts, neutrettos and heavy electrons 
would have cross-sections permlttmg 
them to traverse about 7 centimeters of 
iron, 5 centimeters of lead, or 50 centi
meters of water before such a colli"ion 
took place. 'Vith higher energies, more 
complex showers, resulting in the for
mation of heavy electrons in large quan
tities, would take place. These theories 
are in excellent accordance with experi
ment. 

It thus seems reasonably certain that 
these new neutrettos definitely exist, and 
that the heavy electron family has now 
its full trio of negative, positive, and neu
tral particles. The electron family, con
sisting of electron and positron, is still 
one member short, as is the proton 

. group, consisting of proton and neutron, 
though several experimenters, at one 
time or another, have claimed to have 
detected a negative proton, which would 
complete the latter group. As for the 
neutrino, this is still as problematical as 
ever-the j oy of the mathematicians, who 
ascribe to it all sorts of mysterious prop
erties, and the bane of those who like to 
have an intelligent comprehension of the 
things they read about. The only certain 
facts ahout it seem to be that it has no 
charge, and that its mass is very minute. 



O U R 
Progress Report 

"WHEN will television t�u
.
n the long-

talked-about corner "? ' IS the com
posite sum and substance of numerous 
letters that have reached this writer's 
desk. There is no pat answer; no date 
can be set. And when the corner is 
reached it will be found to be a long, 
.sweeping curve rather than a sharp 
right-hand turn. Although research tech
nicians are working constantly to iron 
out the wrinkles of this new art· science, 
they realize more and more that the ulti
mate goal is still far in the future. Stand
ards of transmission are being set, so 
that there will be no Tower of Babel 
when television is  presented to the gen
eral public. Problems of screen detail 
and illumination, of  synchronization and 
transmission, are being spread out on 
laboratory tables, knelt upon, and at
tacked hammer and tongs. Field tests 
are showing the way to overcome diffi
culties that will arise when television is 
finally released. Program possibilities 
and problems are being studied with a 
view toward ultimate production of the 
finest possible eye entertainment and 
commercial sponsorship.  

Television is here-in the laboratory. 
This writer has made similar statements 
in these columns in the past, and repeats 
himself now with even greater emphasis_ 
A recent demonstration of RCA televi
"ion revealed an image some seven by 
ten inches in size that had all the clarity, 
detail, and screen illumination that could 
be desired. The old criterion of  compari
son with home movies has been met
and surpassed. The reproduced image 
was a far cry from the blurred, indis
tinct and j umpy images in tests of  only 
a few years ago. The only fly in the oint
ment, from the standpoint of the man 
in the street, was that this was a lab
oratory demonstration, staged under 
laboratory conditions, and with a staff 
of laboratory technicians present to see 
that the elusive image behaved itself for 
company. 

But it showed what can be done in 
the matters that more directly concern 
the ultimate consumer. It was in the na
ture of a dramatic progress report that 
d10wed definitely what can be expected 
in the future. 

Co·oxial cables for television nctworks, 
short-wave transmission experiments 
( even into the region of a billion cycles) , 
high-efficiency reproduction units-all 
are contributing their parts to the ulti
mate television system. Engineers hesi
tate to say how �o()n you will have per
fected television receivers in your homes, 
and when there will be available ade
quate television pro!(rams, but sound 

P O I N T  O F  
progress is being made. And such �ound 
progress is far preferable to a mushroom 
growth based on scanty technical knowl
edge; such growth would be bound to 
end with a dull and sickening thud.
A .  P. P. 

Surely They Stumhle 
A SSUMING that man's evolution from 

.fl. his ape ancestor has occupied about 
1,000,000 years-some now say longer
we may say that as recently as the point 
99 percent along his road he had only 
his own muscles as engines of energy 
for doing his useful tasks. At about this 
point-roughly 10,000 years ago-he 
learned to control and use for his pur
poses the energy engines of the horse 
and the ass and the ox, a multiplication 
of muscle of about ten. 

Going on with the same scale, which 
of course is oversimplified but comes 
within orders of size or duration, man 
had lived 99.99 percent of his whole 
career before he discovered and wide
ly applied the steam engine. Now the 
horse itself was multiplied by EOme
thing else. 

Finally, a decade or so ago, at about 
the point in his total history indicated 
by the fine decimal fraction 99.999, the 
machine age had brought each individ
ual in this nation control of the energy 
of something like 30 slaves-some say 
more. 

At about this point in human history 
something entirely new came into being. 
Strong·willed individuals - dictators, 
men plentifully provided with the three 
lusts of possession, prestige, and power 
-for the first time came potentially into 
control of nations, hemispheres, and the 
whole world. This was made possible 
through the perversion of the energies 
made available as never before by sci
ence-the energy stored in gasoline and 
high explosives controlled on an unlim
ited geographical and instantaneous time 
basis by those other gifts of science, the 
telephone and radio. There is danger al
ready that, through this unique combina
tion in history, all our past gains may be 
reduced to ashes. 

Now there is a movement afoot among 
scientists to multiply man's available 
might once more by converting the en
ergy of coal direct to power, also by 
utilizing the power of the sun direct ( the 
dream of atomic energy, far more vast 
than either of these, having happily van
ished) . May it not perhaps be wise for 
man, before making this second great 
adventure in "playing with fire," to hold 
off for a while and learn how to digest 
and control what he has, including his 
own nature '? Otherwise we may discover, 

V I E W 
hefore we have added another ten years 
to our million, that we are suddenly 
pretty well back toward where we start
ed.-A. C. I. 

Home Again ? 

A FTER more than a decade of relega
.fl. tion to limbo, the question of bring
ing back to this country the original 
plane of the Wright brothers, first to 
conquer the air at Kitty Hawk in 1903, 
has been brought to the fore again. Con
troversy waged bitter some years ago 
when the Smithsonian Institution in· 
stalled as a permancnt exhibit Professor 
Langley's machine which did not fly until 
after that of the Wrights ( and after it 
was equipped with a different engine ) .  
When Smithsonian exhibit· labels and lit
erature indicated that this was the first 
successful airplane, the Wright machine 
was shipped abroad and has since been 
exhibited in the Kensington Science Mu
seum in London. 

Chief Justice Charles Evans Hughes 
will soon be petitioned, in his capacity 
as Chancellor of the Board of  Regents of 
the Smithsonian Institution, to correct 
the "historical inaccuracies" of the rec
ords so that the Wright plane may be 
brought home. The organizers of this 
new effort are well-known aviators, mem
bers of the newly incorporated Associa
tion of  Men with Wings. Their petition is 
to be circulated throu ghout the nation 
to obtain numerous signatures. 

It is no exaggeration to say that the 
situation as it stands today is distorted 
history. The new Association is correct 
when it says that the contribution of the 
Wrights is accepted by scientists and 
technicians of the world-with few ex
ceptions. And its desire to bring out the 
true facts is meet and proper, for the 
Smithsonian is the official museum of the 
nation, accredited as the historian of our 
progress. Therefore the aim of the Asso
ciation to correct the "inaccuracies" 
which "prevail in Smithsonian papers in 
the libraries of the world" so that the 
facts "may be described unquestioned to 
posterity," is indeed a laudabJe one. 
Once these official papers are corrected, 
an important step will have been taken 
toward the success of  efforts to bring the 
Wright plane home. 

The least said about the old arguments 
on this question, the better. Rf'crimina
tirms will be useless and in bad taste. 
Blaming any individual or group for the 
earlier decision will not help now. The 
Association of  Men with Wings will do 
well to remember that only a calm ap
praisal and a judicial attitude will settle 
the question to the satisfaction of all. 
-F. D. i11. 
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MAN-MADE DIAMONDS 
IN the past nine years, more than 50 

diamonds have been made synthetic
ally at McPherson College, McPher

son, Kansas, ranging in size from the 
smallest, one millimeter ( about 1/25 
inch ) in diameter, to the largest, which 
is two millimeters by one and one-half 
millimeters by one millimeter, and 
weighs 1/30 carat. This is still the largest 
synthetic diamond on record. Six smaller 
diamonds were made in the same ex
periment, in which gum arabic carbon 
was added to molten iron and the mass 
cooled in an ice-brine solution. 

It is the opinion of Dr. J. Willard Her
shey, head of  the chemistry department 
at McPherson Collge, that only technical 
difficulties stand in the way of  the com
mercial production of  diamonds. Dr. 
Hershey is supervising student work in 
synthesizing diamonds, with the hope 
that some day science will discover a 
method of making larger synthetic dia
monds. A great deal of  work still remains 
to be done before diamonds can be pro
duced on a commercial basis. 

The diamond is one of the most fasci
nating forms of carbon, itself one of the 
most interesting of the 92 elements be
cause of  the many forms in which it is 
found pure and the infinite number of 
compounds o f  which it is a component 
part. 

Many attempts have been made to 
synthesize diamonds. Among the first 
was that of J .  B .  Hannay, of Glasgow, 
who began his experiments in 1879 and, 
after many trials, is said to have pro
duced some diamonds. 

THE most successful of the early at
tempts was that of Henri Moissan, 

a Frenchman who, after patient and 
careful experiments, succeeded in 1896 
in obtaining minute particles which he 
believed to be diamonds. His largest 
specimens were 3/100 inch in diameter. 
Moissan's method was to heat carbon and 
iron in an electric furnace, at a tem
perature which seldom exceeded 2000 
degrees, Centigrade. The carbon was 
dissolved in the liquid iron and, by cool
ing this molten mass rapidly, he at
tempted to change the black amorphous 
carbon into a diamond crystal by the pres
sure exerted by the rapidly cooling iron. 

In 1923 an article appeared in a 
McPherson, Kansas, newspaper to the 
effect that diamonds had never been 
manufactured and, in the opinion of its 
writer, a noted scientist, never would be. 
Dr. Hershey read the article with in
terest because, secretly, for years, he had 
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Making Diamonds Synthetically . . .  Difficulties . . .  90 
Tons per Square Inch, 7 000 Degrees Fahrenheit . . .  

The Experiments Give Every Appearance of Success 

THE accompanying article is 
composed of data obtained 

f r o m  M c P h e r s o n  C o l l e g e ,  
through the American Chemical 
Society. In publishing it, Scien· 
tific American does not neces· 
sarily concur in all the claims 
made in it.  In the long past, so 
many of the apparently final 
successes in this quest have later 
proved to be disappointments 
that an attitude of defensive 
caution, even when not warrant
ed by the facts of any given in· 
stance, will perhaps be nnder. 
standable. 

Much time and money have 
been spent by many scientific 
men in searching for the true 
method of making diamonds. 
Once Sir Charles Parsons, of 
turbine and telescope fame, car
ried out many lengthy experi
ments. Unknown to him at the 
time, so did Sir Richard Threl
fall. Years later the two met. 
Said Sir Richard to Sir Charles : 
"Parsons, I don't mind telling 
you that my diamonds were 
graphite." Said Sir Charles to 
Sir Richard : "So were mine ! "  

-The Editor. 

believed that someday science would 
succeed in what then seemed to the best 
trained minds in the field to be an im
possible task. He determined to conduct 
experiments along lines which he had 

Lewellyn D. Lloyd ( left ) and Dr. 
J. Willard Hershey. On table ( left 
to right ) : Graphite jar for ice·brine 
solution, chemically pure graphite 
crucible, the electric furnace with 
coils behind it, and power switch 

already thought out. He agreed with the 
views of Moissan that diamonds were 
made by the compression of carbon, but 
he believed that he could improve upon 
the methods of Moissan. 

Dr. Hershey outlined a plan of pro
cedure and gave the assignment to senior 
students working in the chemistry de
partment. The first step - in the plan was 
to secure an electric-arc furnace capable 
of producing a temperature of  4000 to 
5000 degrees, Centigrade-more than 
twice the temperature obtained by 
Moissan. 

It was soon learned that no such fur
nace could be obtained from laboratory 
equipment companies in either the 
United States or Europe. The use of an 
oxygen-hydrogen blow torch was next 
suggested, and the necessary equipment 
was transferred to a local welding shop 
for an experiment. However, it was 
found that the oxygen from the torch 
burned away all the carbon from the 
mixture of carbon and iron before the 
desired temperature could be obtained. 

NEXT, Dr. Hershey and his students 
secured firebrick from a steel foun

dry and attempted to build their own 
electric-arc furnace. A neat furnace was 
constructed, but its first trial proved that 
its current consumption was too great 
for the ordinary power lines leading to 
the college. The equipment was trans
ferred to the municipal lighting plant, 
where sufficient current could be ob
tained. Here the furnace was reduced 
to a glazed mass of molten rock by its 
own heat. The outlook was very dis
couraging. 

The next five years were spent in gath
ering equipment and information. At 
last, a man was found in Chicago who 
was confident that he could build a fur
nace of the required type. Special steels 
were generously contributed by steel  
companies and after a great deal  of 
work and research, the furnace was com
pleted-a simple affair no larger than 
a two-gallon pail, but capable of exceed
ing 4000 degrees, Centigrade. Crucibles 
and electrodes of chemically pure syn
thetic graphite were secured for use in 
the furnace. It was necessary to install 
a special transformer and a heavy power 
line, since the power consumption of the 
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electric furnace was extremely high. 
On June 7, 1929, a mixture of two 

parts of chemically pure iron filings and 
one part of pure sugar carbon by vol· 
ume was placed in a graphite crucible, 
which in turn was placed in the furnace 
and heated continuously for one hour, 
seven minutes, after which the crucible 
was removed and plunged into a freez· 
ing mixture. 

As white hot molten iron cools to a 
red solid, it expands. As it cools from 
a red solid to room temperature, it con· 
tracts. Thus the outside surface of the 
iron, which cools more rapidly than the 
inside of the mass, is contracting while 
the inside is still expanding. The carbon 
which is dissolved in the iron is thus sub· 
j ected to a pressure estimated at 180,000 
pounds per square inch. 

The hardened mass of carbon and iron 
,:Vas removed from the freezing mixture 
and treated with hot aqua regia for 300 
hours to dissolve the iron. The residue, 
mostly amorphous carbon and graphite, 
was digested as much as possible in 
various acid solutions. The search for 
d iamonds was then begun in the black 
carbon dust. 

After two days of searching with 
microscopes, Dr. Hershey and his assis
tants received the first reward for their 
labors. Two stones were found, which, 
after being tested, were sent to the Na
tional Bureau of  Standards, at Wash
ington

' 
where they were tested again and 

declared to be pure transparent dia
monds of the first quality. These dia
monds, although quite small, were the 
largest synthetic diamonds on record. 

S INCE that time, McPherson College 
chemistry students have continued 

the experiments under the guidance of 
Dr. Hershey, using different forms of  
carhon, different metals as solvents for 
the carbon, and different methods of 
procedure. 

Some of the solvents recently used, 
besides pure iron, are meteorite iron, 
copper, silver, lead, nickel-steel, man
ganese-steel, tungsten, aluminum, and 
blue ground from the South African dia
mond mines. None of these proved to 
be so suitable as pure iron filings. Car
bon did not dissolve in copper. It took 
about two hours to melt the tungsten 
because of its high melting point, and 
by that time most of the carbon was 
burned away. No diamonds were formed 
when lead was used. Rather, the lead 
and carbon seemed to form carbide of 
lead. Carbon did not readily dissolve in 
molten silver. When aluminum was used 
as a solvent for carbon, some hard crys
tals having the appearance of  diamonds 
were formed, but these would not with
stand the tests to which they were sub
jected. Probably they were carbide of 
aluminum. 

In the diamond mines of South Africa. 
diamonds are found in a hard blue 

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

The high-temperature electric arc 
furnace when in aetual operati on 

ground which may have had some part 
in forming diamonds in nature. With 
this in mind, some blue ground was ob
tained from South Africa and used in an 
experiment as a carbon solvent. This 
blue ground worked much like iron until 
it was treated with acid in an attempt 
to dissolve it. The mass then became as 
hard as concrete and nothing more could 
be done with it. 

Recently, other substances have been 
substituted for sugar carbon, especially 
gum arabic, since this has a larger num
ber of carbon atoms per molecule. Coal, 
wood-charcoal, coke, and other forms of  
carbon were used, but  the most success
ful has been gum arabic. 

An ice-brine solution has been used 
in most of the experiments to cool the 
hot molten mass from the furnace, but 
various other methods of cooling have 
been tried. In scveral experiments, the 
fuscd mass has been allowed to cool 
slowly to room temperature, but it ap
pcars that rapid cooling is necessary in 
order to form diamonds. In an attempt 
to secure more rapid cooling, liquid 
nitrogen and solid carbon dioxide have 
been used. Neither was satisfactory. The 
instant hot molten iron was dropped into 
liquid nitrogen, the nitrogen changed to 
a gas, immediately forming an insulat
ing atmosphere around the iron which 
prevented rapid cooling. When solid 
carbon dioxide was used it was impos
sible to secure a surface contact which 
would cool the iron effectively. Many 
other methods of cooling have been 
tried, but none has been as effective as 
the ice· brine solution. 

It appears that it is not the extremely 
low temperature of the cooling agent 
which forms diamonds, but rather it IS 

COM BUSTION T U B E:  G E ISSLER 
B U LB A N D  BOAT 
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Laboratory equipment used in .he 
huruing t est for diamond ( see text ) 
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the acceleration of the temperature 
downward ; or, in other words, it is the 
rate of change of the temperature of the 
molten iron that determines the pressure 
and the inner contraction of the iron and 
carbon mixture. 

In the nine years since the first dia
monds were made, a great deal has been 
accomplished. The procedures have been 
greatly improved and shortened. At 
present the iron from the furnace is  dis
solved in hot aqua regia. The residue
amorphous carbon and graphite-is di
gested first in hot concentrated hydro
chloric acid with dissolved potassium 
chlorate, and then in hot concentrated 
sulfuric acid with dissolved potassium 
nitrate. Considerable residue still re
mains. This is washed with water for 
several days and then searched for dia
monds. 

Recently a student proposed a new 
plan which may save a great deal of 
work. He suggested that, after the residue 
is washed with water, it be fused with 
potassium bisulfate, which has a spe
cific gravity between that of graphite 
and diamonds. This allows the diamonds 
and a few particles of carbon to sink 
to the bottom, while the graphite floats 
OIl top. After the mass hardens, the dia
monds, if there are any, with a slight 
amount of carbon, can be removed from 
the bottom of the solidified mass. 

THE identification tests used on the 
diamonds are as follows : insolubility 

in hydrofluoric acid, hardness, density, 
index of refraction, and burning in an 
atmosphere of oxygen. A diamond is  in
soluble in hydrofluoric acid, although 
this dissolves most other substances. The 
hardness of a diamond is tested by 
scratching on Carborundum. The density 
is tested in methylene iodide, which has 
the same density as a diamond ( 3.51 ) .  
A genuine diamond will hang suspended 
in methylene iodide. Diamonds burn in 
oxygen at 800 degrees, Centigrade. 

In the burning test, the specimen is 
placed in a platinum boat, which in turn 
is placed inside a silicon tube and heat
ed to 800 degrees, Centigrade, while 
oxygen is passed in one end of the tube 
and out of the other end through a Geiss
ler tube containing potassium hydroxide. 
If  the specimen is a diamond it will 
burn, forming carbon dioxide, which is 
absorbed in the Geissler tube. A pure 
diamond leaves no ash in the platinum 
boat, hence any ash remaining in the 
boat is positive proof of impurities in 
the diamond. These impurities are gen
erally metallic oxides and can also be 
detected by the color of the diamond
a pure diamond is transparent, while 
impure diamonds are tinted various col
ors. A number of the smaller diamonds 
have been burned and most of them left 
no trace of ash. A number of natural 
diamonds have also been burned for 
comparison. 



ALPHA URSAE MAJORIS 
EVERYONE knows the Pointers

the stars at the end of the bowl of 
the Great Dipper whose joining 

line points ( not very closely ) to the 
Pole-star. A careful look at them shows 
that they are of different colors-the one 
at the bottom of the bowl, farther from 
the Pole, is  white, and the other red
dish. The former, with the other stan' 
of the bowl and handle ( except the end ) ,  
belongs to a well known cluster of stars 
moving together, distant about 60 light
years. The red star, Alpha Ursae Ma
j oris, is  moving in the opposite direction, 
and is much more distant. The measures 
of parallax give a value of 0".022 ±0.007 
-which corresponds to a distance of 150 
light-years with a margin of  error which 
is as  likely as not to be 50 light-years. 
Despite this uncertainty ( which repeated 
precise measures should diminish ) there 
can be no doubt that this star is really 
much brighter than the others of  th� 

Dipper. Could it be brought to the same 
distance, it  would look about as bright 
as Capella and would far outshine the 
rest. Indeed, it has probably about twice 
the real brightness of Arcturus and con
siderably exceeds the average for red 
gian t stars. 

Almost 50 years ago, in 1889, Burn
ham, with the great Lick refractor, 
found that this star was double; it had 
a companion at a distance of 0".9, bare
ly visible in the glare of the bright star. 
From the moment of discovery it was 
certain that the pair was a true binary, 
for the bright star is moving in the 
heavens at the rate of  0".14 per year, 
and, if the faint star had not been mov
ing with it, the pair would have been 
twice as widely separated ten years 
earlier, and must have been discovered 
long before. 

A FEW years' observations showed 
that the smaller star was actually 

moving around the bright one. By 1902 
its direction from the primary had 
changed more than 50 degrees, while its 
distance diminished, until it became al
most impossible to see. Then, despite 
careful watching by the best observers 
with the greatest telescopes, nothing 
more was seen of it for 30 years. Finally, 
in 1933, Aitken, again with the Lick 
telescope, saw and measured it once 
more, very close to the position in which 
it was discovered. In the 44 years it had 
completed a revolution; but for most of 
the time it had been lost in the light of 
its great neighbor. Since then it has been 
regularly observed retracing the same 
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Recent Research on the Binary Star at the Lip of 

the Great Dipper Reveals the Orbits of Its COlnpO

nents and Rounds Out Our Understanding of It 

By HE N R Y N O R  R I S R U S SE L L ,  Ph.D. 
Chairman of the D e p artment of Astronomy and D i r e ctor of the Ob
servatory at Princeton U niversity. Research Associ ate of the M o unt 
W i l s o n  O b s ervatory of the Ca rnegie Insti tution o f  Wash ington 

path which it followed in the 'nineties. 
Were it not for the close proximity of 

the bright star, the companion would be 
easy to see. The only measures of its 
brightness were made by Kuiper in 
1933, with an ingenious device by which 
a small and measurable fraction of the 
light of the bright star could be diverted 
into a subsidiary image, which could be 
set at any desired distance from the 
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Ursa Maj or, showing direction of 
proper motions and amount in the 
past 50,000 years. From Russell, 
Dugan and Stewart's "Astronomy" 
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principal one. By putting this image at 
the same distance as the real companion, 
so that the effect of the glare was the 
same for both, Kuiper found that the 
companion was of magnitude 4.9, or 1 /15  
as bright as  the primary. The  earlier ob
servers had estimated it as very much 
fainter-of the 9th, or even the 1 1th 
magnitude. But these estimates really 
describe how hard the companion was 
to see-allowing, by a sort of well
trained guess-work, for the effect of the 
glare-and the recent measures are, of 
course, far more reliable. If, then, the 
companion stood alone, it would be 
easily visible to the naked eye. It is by 
no means an inherently faint object. 
With this assigned distance, its real 
luminosity comes out 19 times that of 
the Sun, and that of the primary 280. 

When a double star has been followed 
for a complete revolution, it is usually 
easy to calculate its real orbit. The ob
servations give the apparent orbit of the 
companion about its primary, but, since 
the true orbit is  usually not seen in plan, 
but more or less edgewise, allowance 
must be made for this foreshortening
which can be done in a couple of hours' 
calculation. But, in this case, the com-

panion was unobservable for more than 
three quarters of its track. There was 
no doubt about the period, but only a 
small part of the apparent orbit could 
be drawn-not enough to be sure about 
the rest. 

The difficult problem thus presented 
has been solved by Dr. H.  Spencer Jones 
-the Astronomer Royal-and Mr. H .  
H.  Furner of the Greenwich staff. Two 
other sources of knowledge were avail
able-the meridian observations of the 
star, and the radial velocities. 

Since Newton's day it has been known 
that, in such a pair, the center of grav
ity of the two stars moves uniformly, 
while the two stars describe orbits about 
this point, keeping on opposite sides of 
it. Accurate observations of the right
ascension and declination of the prin· 
cipal star should therefore show, in 
addition to the uniform motion, a regu
lar oscillation, repeating itself in a pe
riod of 44 years. By good fortune this 
is one of the "clock-stars" which are 
regular ly observed as standards, so that 
thousands of observations have been re
corded and published, dating from 1806 
till the present time. 

To eliminate various possible errors, 
the observations of Alpha Vrsae Ma

joris were compared with those of a 
number of other bright stars, taken at 
the same observatory and with the same 

• instrument. Each particular set of  obser
vations gave values differing slightly 
from those calculated with the aid of 
Boss's Catalogue-the differences aris
ing partly from instrumental errors and 
partly from real causes. By taking the 
difference between the discordance for 
Alpha Ursae Majoris and the others, a 
great part of the instrumental errors was 
cleared out. In this way 114 positions in 
right ascension were obtained, and 96 
in declination-each representing the 
mean of a large number of observations. 
When these were plotted, after allowing 
for uniform motion, a wavy displace
ment, with a period of  about 44 years, 
was clearly shown. 
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The 23·inch refracting telescope within i t s  observatory dome at  Princeton University. The objective lens is  one 
of the famous Alvan Clark's unexcelled ( in fact, unequalled ) creations, but the mounting is  a recent one by Fecker. 
The objective was designed for visual use. In a telescope designed for photographic use, varieties of glass having 
different compositions are selected from which to make the two lenses of the objective, also their surfaces are 
given curvatures, such that the shorter wave-lengths-violet and blue-because these are the most photo-sensi
tive, will be brought to the same focus. For visual work such a telescope is, however, pradically useless, and the 
a im is  to brin g the whole Ilamut of rays from the vi olet to the red, as nearly as possible to one focal di stance 

As the bright star moves around the 
center of  gravity, its velocity of approach 
toward the Sun must change. A long se
ries of  observations at the Lick Observa
tory, for the last 40 years, were avail
able-partly from previous publications, 
partly sent to Greenwich as a friendly 
contribution to the work. They, too, show 
a slow oscillation, running its course in 
about the 40 years covered by the obser
vations. By combining these three sets of 
data, Jones and Furner-after a skilled 
and laborious study-have succeeded in 
calculating an orbit which represents all 
the data. 

The mean distance of  the stars in the 
true orbit is 0".63, corresponding, with 
a parallax of 0".022, to 29 astronomical 
units, Of a little less than Neptune's dis
tance from the Sun. The eccentricity of 
the orbit is 0.35 and the inclination to 
the "plane of the sky" is 18 degrees. The 
,tars were closest together in 1910, and 
are at present returning from their max
imum separation. Since the inclination 
is small, the range in radial velocity is 
also small-only two k ilometers a sec
ond on each side of  the mean value. 

With the period of 44 years, the com
bined mass of the pair comes out 12.4 
times that of the Sun. The mean distance 
()f the bright star from the center of 
gravity is 0".196, 31 percent of this 
separating the components. It follows 
that the mass of the companion is 31 
percent of  the total, or 3.8 times 111(' 

Sun's, while that of  the principal star 
is 8.6. Both these values are in good 
agreement with Eddington's relation be
tween mass and luminosity, which is thus 
once more confirmed, though with no 
great accuracy, as the parallax is too 
small to be directly measured with high 
percentage accuracy. 

This fine piece of work leaves this star 
one of  the best known in the heavens
and one of th� most interesting. It is the 
first red giant star ( Class KO ) for which 
we have a visual orbit, and a directly 
measurable mass. The only other gial{t 
for which we have these is Capella, 
which is of Class GO, at the very end of 
the sequence of  giants, while Alpha 
Ursae Majoris is in the middle. 

A SSUMING, with Jones and Furner, a 
J-l. surface temperature of 4000 de
grees, we find that the bright star should 
give out one eighth as much light per 
square mile as does the Sun. Being 280 
times as bright as the Sun, its surface 
area would be 2200 times as great, and 
its diameter 47 times the Sun's-as big 
as  Mercury's orbit. Its volume is  100,000 
times the Sun's, and its mean density 
1 / 12,000 the Sun's or a little less than 
one tenth that of  air under standard con· 
ditions. These are just such values as 
we now expect for a giant star, but the 
direct confirmation is nevertheless im
portant. 

The companion,  with its mass nearly 

four times the Sun's and its visual 
brightness some 20 times, is very far 
from being a dwarf star. Jones and 
Furner consider that it is probably itself 
a giant star, of spectral type much like 
the primary, but perhaps a little redder. 
It would be considerably fainter than 
the average giant star, but would fit very 
well with the fainter group called by 
Stromberg the sub·giants. The only ob
j ection that could be raised to this is  
that, when a red giant star has a com
panion, considerably fainter, far enough 
away to permit its spectrum to be ob
served separately, the companion is al
most always of  early type ( Classes A or 
B ) . A hot star of the same mass would 
be brighter visually, and fit the observed 
data less satisfactorily-though perhaps 
within their limits of error. 

Whether the companion is actually of 
early or late spectral type might be de
termined by photographs of  the farthest 
accessible ultra-violet end of  the spec
trum. If the companion is of Class K, 
like the primary, its spectrum would be 
completely drowned out ; but if, like 
that of Zeta Aurigae, it turns out to be 
of Class B, it should be as strong as the 
primary. 

Such observations, and also additional 
series of measures for parallax, should 
add a little more to our information re
garding what is already one of the best
known systems in the sky�Ch amonix, 
July 1, 1 9 1R. 



FIsH OVER A DAM 
SAFEGUARDING the salmon fisher

ies of the Columbia River system ; 
generating more power from the 

seaward flow of the main stem of that 
magnificent stream ; and extending the 
inland penetration of deep-sea shipping 
constituted the threefold problem that 
had to be solved in the planning and the 
building of the Bonneville Dam, lately 
completed. 

Probably the protection of  that river's 
historic salmon fisheries is the aspect 
of the undertaking that makes the widest 
popular appeal, because the Columbia 
is said to be the greatest of the salmon· 
producing rivers in the United States. 
Quite apart from self-interest in what 
salmon from that source have con
tributed to the satisfaction of our palates 
and to our physical well-being, the catch
ing, packing, and otherwise processing 
of salmon have netted those engaged in 
the industry an annual return of about 
$10,000,000. Because the Bonneville 
Dam is strategically placed at the up· 
permost reach of tidewater on the Co· 
lumbia, that structure occupies a key 
position in the path followed by per· 
haps 75 percent of  the salmon in their 
accustomed migration to and from the 
sea. To halt or seriously to reduce those 
movements would directly affect the 
gainful employment of more than 21, -
000 persons. The aquatic biologist, other 
fisheries experts, and the engineer were 
therefore called upon to pool their knowl
edge and experience, and, with the fur
ther aid of research, to devise man-made 
facilities that would lure the salmon to 

Bonneville Dam . . .  Many Novel Features . . .  Gener-

ates Power . . .  Extends Inland Waterways . . .  Great-

est Fishways . . .  Fish Can Go Upstream or Down 

By R. G. S K E R R  E T T 

new lines of travel past the dam, despite 
the interposition of that barrier. 

Even at low stages, the Columbia 
River has a large volume of flow ; and 
because of the snow-clad mountain 
sources of most of its water, the volume 
at flood stages is enormously increased. 
Nevertheless, ocean-going ships have not 
heretofore been able to ascend the river 
higher than Vancouver, Washington. 
103 miles inland from the Pacific, or to 
Portland, Oregon, on the tributary Wi!· 
lamette River, 114 miles in from the sem 
Those two ports, however, have a mari
time commerce of fully 6 ,000,000 tons 
annually, with an estimated value in ex· 
cess of $300,000,000. Above Vancouver, 
and within the tidal section of the river. 
light-draft vessels have moved yearly 
about 2,000,000 tons of freight ; barges 
have been operated heretofore for some 
distance above the site of the Bonneville 
Dam, carrying in the course of a year 
approximately 85,000 tons of freight 
valued at more than $1 ,500,000. 

BONNEVILLE Dam is 144 miles 
above the mouth of the Columbia 

and about 41 miles upstream from Van
couver. At an outlay of $2,300.000, a 

channel 300 feet wide and 27 feet deep 
at low water will soon be available 
throughout that stretch of the river. 
Above the dam, for approximately 50 
miles, there is now ample depth of water 
for steamships of large capacity to con
tinue on to The Dalles, nearly 190 miles 
from the sea. The improved route for 
shipping will lead to an annual carriage 
of possibly 2,300,000 tons of freight, 
which it is estimated can thus be trans
ported at a saving of 40 cents a ton. 

Unquestionably, the prime reason for 
the Bonneville proj ect is the generation 
of hydro·electric energy to be sold at a 
notably low price, first to benefit a large· 
ly rural and agricultural population and 
then to serve existing communities with· 
in economical distributing distances. 
Eventually, cheap power is counted upon 
to draw a variety of industries to the 
region, on both the Washington and the 
Oregon sides of this boundary river. At 

" the present time, the power plant is  
equipped with two main generating 
units, their turbines developing an aver
age of 60,000 horsepower each. As the 
demand for current increases, additional 
units will be installed until the group 
numbers a total of ten ; and at certain 

F I S H  L .... OO(R 
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General plan of the B onneville Dam powe"r-navigation project. Note especially the various fish ways 
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stages of the river those turbines will 
have a combined output of 660,000 
horsepower. 

To Aid an bnportant Industry 
It should be recalled that Bonneville 

Dam is at the downstream end of a 
stretch of the river within which it is 
expected that ten dams will some day 
utilize to the utmost a drop of nearly 
1290 feet between the Canadian bound
ary and Bonneville. With all ten plants 
provided with their designed maximum 
number of units and making full use 
of the river's abundant flow, the numer
ous turbines will be able to develop in 
excess of  1 1,000,000 horsepower ! Well 
may the Columbia be called a wonder
ful river and the neighboring region ex
ceptionally favored in its power poten
tialities. 

The Bonneville development is com
posed principally of four distinctive 
features : a spillway dam that spans the 
main or north channel of the river ; a 
second dam and combined power house, 
which blocks the lesser channel of the 
river ( Bradford Island standing between 
the two dam s )  ; a large ship lock along 
the south side of the power house and 
contiguous to the Oregon shore ; and a 
number of fish ways, of two different de
�igns, located at various parts of the 
dams where the migrating fish may seek 

t 'O t l l lf'SY L. K BureKu or ];"Is hcries 
Salmon catching on the Columhia 

passage, when bound either upstream or 
downstream, as habit urges them. 

The spillway dam has an over·all 
length of 1250 feet ; between the ter
minal abutments, the intervening space 
i s  divided into 18 passages or bays by 
a succession of massive piers, spaced 
equidistant, which support 18 steel 
vertical-lift gates. All the gates are 50 
feet wide. but 12 of them are 50 feet in 
height while the three flanking ones at 
each end of the spillway are 60 feet in 
height. When closed, or resting on the 
crest of the spillway, the gates will hold 
the pool above the dam at its maximum 
normal level, which is 82.5 feet above 
the sea ; the gates will be raised to dif-

THE B onneville Dam will prove 
to be a blessing instead of a eurse 

to  the fisheries of the Columbia Riv· 
er. 

This statement i s  so challenging 
and so  contrary to  commou belief 
that it bears examination. B onneville 
Dam, located on the greatest salmon. 
producing river in the United States, 
is  a 70-foot barrier of steel and con· 
crete which must he surmounted hy 
a large portion of the salmon runs 
seeking their ancestral spawning 
grounds in the upper trihutaries of 
the Columhia, throughout Oregon, 
Washington, and Idaho. Failure to 
surmount this dam will destroy a 
IO-million dollar fishery. 

Before the dam was huilt, how· 
ever, the Columhia River fisheries 
were undergoing progressive deple. 
tion. The commercial fishery in the 
lower estuary of the river and at sea 
always takes a heavy toll from the 
sto(:k, and those fish that escape this 
hazard ' en('ounter many minor dams 
used for power, irrigation, and other 
industrial purposes throughout the 
watershed. Mauy of them prevent the 
access of fish to their spawning areas. 
The waters of the river are also used 
for irrigation, and many tributary 
streams have dried up during low· 
water periods. Many of the irri gat ion 
canals are still unscreened and carry 
untold thousands of young salmon 
to tbeir death in the fields. The pol. 

ferent heights, to let water 
run beneath them over the 
spillway, to regulate the 
level of the pool according 
to the volume of the stream's 
flow. At exceptional flood 
stages, all the gates may 
have to be raised to their 
full extent to let the excess 
water move with a maxi
mum of ease on its course to 
the sea. The discharge of 
the river past the dam site 
may range from 40,000 
cubic feet per second to a 
recorded extreme of 1 ,170,-
000 cubic feet per second. 

The ordinary rise and fall of the river 
between low water and high water is 21 
feet, but the extreme fluctuation may be 
as much as 47 feet. This explains why 
the spillway has so many and such large 
gates, because they serve both to im
pound water and to act as safety valves 
under flood conditions. 

The normal operating head at the 
water wheels is 66 feet, and the plant is 
classed as a low-head one in hydro-elec
tric practice ; but because of the marked 
fluctuations in the level of the river and 
the great extremes in volume of flow, the 
engineers adopted the Kaplan type of 
turbine, in which the angle of the blades 
can be changed to make the most sat is-

lution of streams by mIllIng and 
manufacturing wastes, the erosion of 
deforested hillsides, and changes in 
the river course still further I'e strict 
the productive capacity of the Colum
bia River watershed. All of these 
l'onditions must be corrected. 

The last session of Congress author
ized an appropriation of h�lf a mil
lion dollars to  enable the Bureau of 
Fisheries to perform this task. Such 
action may never have been taken 
had it not heen for the impressive 
dramatization of the hazards to  Col· 
umbia's salmon by the construction 
of Bonneville Dam ; hence the dam 
is  a blessin g !  

Adult fish are using the Bonne
ville Dam fish ways without delay, 
and young salmon are finding their 
way downstream through special 
fingerling passes. Accurate counts of 
each species of fish passing through 
the fishways are kept hy trained en
umerators. Now, for the first time, 
the number of fish caught by the 
commercial fishery and also the 
number passing Bonneville Dam to  
reproduce will be known. A system 
of hookkeeping can, therefore, be 
established that will show year hy 
year the available halance of Nature's 
legacy held in trust for the future 
under the stewardship of the State 
and Federal Governments.-Frank T. 
Bell, U. S. Commissioner of Fish
eries. 

factory use of the water delivered under 
any condition of the river at the dam site. 
Each of these water wheels has a dia
meter of 23 feet four inches, and is of 
much greater powe.,.. than similar units 
in service elsewhere. Each turbine drives 
an electric generator rated at 48,000 
k.v.a ; both the water wheels and the 
electric generators are engineering 
achievements of an outstanding order. 

T
H E  ship lock has a chamber width 
of 76 feet and a length of 500 feet ; 

and the depth of water at the lower sill, 
or entrance, is not less than 26 feet. The 
lock is a single-lift structure, and at 
one operation can lift or lower a craft 
through a maximum vertical distance of 
67 feet-an extraordinary performance. 

The Columbia River is frequented by 
four species of salmon and by the steel
head trout, of which the chinook salmon 
is the most important. All these fishes 
spawn in fresh water, but spend most 
of their adult existence in the sea. 
Female steelhead trout are known to re
turn annually over a period of several 
years to fresh water to reproduce their 
kind ; but the full-grown salmon makes 
but one run from the sea to its fresh
water breeding ground, and dies shortly 
after spawning. The eggs are deposited 
in the gravel of the chosen spawning bed, 
and hatch in the course of from two to 



devise for Bonneville artificial settings 
that would subscribe to the inherent reo 
quirements of the fish, lure them, and 
then get them up and over the dam with
out exhausting them. The fish are at
tracted to the fish ways by maintaining 
at the entrances of them outflowing 
streams of water having velocities such 
as those against which salmon and steel
head trout are accustomed to swim. 

Looking westward ( downstream ) from above B radford Island. These fish ladders are on the is. 
land between the main dam ( not visible-at r ight ) and the power house at the extreme left 

The structures at Bonneville are too 
complicated for a detailed description 
here, but in the main they consist of four 
fish ladders, three collecting traps, and 
three sets of double fish locks or hydrau
lic Efts. Each. fish ladder is a walled 
channel or sluice, with transverse par
titions of suitable height and proper 
spacing to create a succession of stepped 
pools, each 16 feet long and with a drop 
of one foot between its adj acent pools. 
Each ladder is about as wide as an 
ordinary four-lane highway ; there is 
thus assured ample depth and plenty of 
room for many thousands of  salmon to 
work their way up and over the dam 
daily through any one of these so-called 
ladders. At each end of the spillway, on 
the downstream side, there is a collect
ing trap so arranged that the fish can 
enter easily but are checked from re
treating afterwards. These traps con
nect directly with their respective fish 
ladders ; their primary function is to 
draw the fish to them by discharging 
streams of agreeable velocities and, in 

four months. Some young salmon migrate 
seaward shortly after hatching, while 
others may remain in fresh water a year 
or more before making their way to the 
ocean. The young salmon, commonly 
known as fingerlings, are from three to 
six inches long by the time they issue 
from the mouth of the Columbia. After 
reaching the Pacific, the salmon wander 
in schools in quest of plankton organ
isms and the small fish upon which they 
thrive ; they grow rapidly during their 
stay in the sea, which, depending upon 
the species, may be from three to six 
years. While in the ocean, some Colum
bia salmon j ourney as far northward as 
the waters of Alaska before returning 
to the river to complete their life cycle. 
On their run up the Columbia, perhaps 
hundreds of miles, the fish do not feed 
but utilize the energy stored up in their 
fat, matured bodies to carry them back 
to the spawning area in which they were 
hatched. This urge is so strong that the 
fish may exhaust themselves and perish 
if untoward conditions hamper their 
progress. 

SALMON invariably travel water 
courses swept by fairly strong cur

rents, and the force of the current has 
a guiding influence in leading the sal
mon, going up or down river, to paths 
favorable to their advance. This well· 
known fact had to be given due con· 
sideration in planning the fishways at 
Bonneville. Salmon of one species or 
another are ascending the river almost 
continuously from about April to De
cember of each year. On the other hand, 
the young of some of the species are 
found on their oceanward migration 
virtually throughout the whole year. 
Therefore special fingerling passes are 
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provided at the Bonneville Dam : one at 
each end of the spillway and one at the 
south end of  the power house-the latter 
connecting with the ice chute and re
ceiving an overflow from the entire face 
of the power-house dam. The fingerlings 
may even descend through the spacious 
draft tubes for the turbines with com-
paratively little risk of inj ury 
in going by the water wheels 
which make only 75 revolu
tions a minute. 

The mature salmon, bound 
upstream, present a radically 
different problem in getting 
them safely past the dam. 
Full-grown chinook salmon 
may weigh as much as 70 or 
even more than 100 pounds, 
but the average is 22 pounds. 
The blueback salmon may 
range from two pounds to six 
pounds in weight, and be 
from 16 to 22 inches in 
length. The steelhead trout 
may weigh as much as 30 
pounds ; neither the adult 
salmon nor the steelhead 
trout can aseend through the 
overflow water at the spill
way. 

Courtesy u. S.  Bureau of J<�isheries 

E x t e n s i v e  e x p e r i m e n t s  
made separately a n d  con

Fine adult male blueback salmon in spawning 
·condition, caught by a government expert 

jointly by the Army engineers, fisheries 
experts of the states of Washington and 
Oregon, and the United States Bureau 
of Fisheries furnished the basic data for 
the fishways built at the Bonneville Dam. 
In that way was obtained reasonably 
precise information about the velocities, 
eddies, and the turbulence of the natural 
water courses threaded by salmon and 
steelhead trout en route to their different 
spawning beds ; it was thus possible to 

that way, discouraging the fish from ex
hausting themselves by battling with the 
higher and much swifter spillway over
flow. The collecting traps are so placed 
that the fish after once entering them 
can make use of either the ladders or 
the nearby hydraulic lifts. 

On the downstream face of the power 
house, and built into that structure, 
there is a much larger collecting trap. 
That trap leads to a fish ladder at the 



north end of the power house, while at 
the opposite end the trap affords the fish 
admission to a lift lock or to the neigh
boring ship lock. In any case, the great 
collecting trap is designed to draw the 
up-bound adult fish away from the tur
hine draft tubes and to make it possible 
for the fish to reach the pool ahove the 
dam and to continue thence to their 
respective spawning areas. 

Courtesy Chief of Engineers, V. S. Army 

In simple terms, the hydraulic lifts 
are large rectangular shafts, with rein
forced-concrete walls, which have open
ings, at various levcls, both for the ad
mission and the escape of the fish. These 
passages can be opened and closed as 
required ; and sufficient water is ad
mitted to a shaft to carry the fish from 
the intake level up to the pool level-a 
movable grating floor rising beneath the 
fish and causing them to flee from the 
shaft at the proper time. The column of 
water in each of the twin shafts is al
ternately raised and lowered to transfer 
succeeding lots o f  the fish. Downstream side of the main dam at Bonneville, viewed from the north, or Washington, 

side. U·shaped canal in foreground is the concrete channel of the northernmost fish ladder 

THE fishways at Bonneville Dam have 
cost about $6,553,000 ; the installa

tion stands unique in its diversified and 
rounded features. It is undoubtedly the 
greatest thing of its kind reared any
where up to date. The success of these 
fishways is a matter of world-wide in
terest, and it is recognized that they 
constitute an immense experiment which 
may be a conclusive solution of one as
pect of our problem of food supply. 

In designing Bonneville Dam, provi
sion was made simultaneously for the 
incorporation of fishways ; during the 
actual construction of the dam care was 
taken to leave ways open for the up
stream and downstream migration of the 
salmon and steelhead trout, so as not 
seriously to disrupt their established 
habits. In the case of the Grand Coulee 
Dam, also on the Columbia River, the 
ultimate height of that structure and 

other circumstances will make it eco· 
nomically impracticable to provide fish
ways there. The number of salmon and 
steelheads normally spawning above the 
site of Grand Coulee Dam is not believed 
large ; and the Government experts esti
mate that only 3.5 percent of the total 
run of spring chinooks, 13 percent of the 
blue backs, and but 1 percent of the steel
heads ascend the river above Grand 
Coulee. A passage still remains in the 
Grand Coulee Dam through which the 
fish can move up- and downstream, and 
other provisions will be made to com
pensate for these movements when that 
opening is closed. 

The solution proposed by the qualified 
authorities is to capture the fish on their 
spawning runs at the existing ladders in 
operation at the Rock Island Dam, 
which is about 150 miles downstream 

A steelhead trout leaping up and over a cataract on the Columbia on its way to 
its spawning area. In this way both tro ut and salmon surmount fish ladders 

Courtesy u. f;1. Bureau of Fisheries 

from the Grand Coulee Dam. The adult 
fish will then be transferred to holding 
ponds on the Wenatchee River and Icicle 
Creek-tributaries of the Columbia
where the fish will be kept until they are 
ready to spawn. Spawning will be in
duced artificially in accordance with the 
usual hatchery procedure, and the 
young will be planted in tributary 
streams that have their confluences with 
the Columbia at points between Rock 
Island and Grand Coulee. Experiments 
have disclosed that mature salmon have 
an instinctive urge to return to the wa
ters in which they were hatched-not 
necessarily to the original place of 
spawning. It should, therefore, be possi
ble to change their habits so that the 
fish that have heretofore worked their 
way to the waters above the Grand Cou
lee site will, in succeeding generations, 
establish themselves in suitable streams 
that will be accessible to them below 
Grand Coulee Dam. Only time will re
veal whether this can be done, and at a 
compensating cost. 

Whatever doubts may have been enter
tained concerning the probable useful
ness of the fishways at Bonneville Dam 
were completely dispelled by the action 
of the salmon during their upstream 
migration last spring. During that migra
tion, trained checkers counted the fish 
passing upstream for several weeks. 
While their early reports showed a rela
tively small number over the Dam, indi
cations are that the run was smaller than 
usual, for at no time was there any con
gestion of fish at the foot of the Dam. 
There is no question that the salmon 
made the fullest use of the fish ways, and 
it is believed that what has been done 
at Bonneville emphasizes the possibility 
of protecting valuable fisheries in other 
inland waters. 
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( In Two Parts-Part One ) 

THE discovery of a new phenomenon, 
particularly of the brain, may have 
so unexpected a character as to be 

long incredible to seasoned investigators. 
In 1928, Dr. Hans Berger, of Jena, re
ported that it is possible to show and 
record a quite strange electrical rhythm 
of the human brain. Scepticism endured 
for years, so great were the implications 
of his report. 

Electrical waves surging from the 
brain ! What true scientist could con
ceive of such a phenomenon ? 

At last, however, repeated confirma
tion by eminent physiologists proved 
beyond doubt : The Berger rhythm 
is a reality, and immensely im
portant. 

Borrowing a vacuum tube, 
Berger built an amplifier pow
erful enough to magnify weak 
electric impulses a million
fold. Adrian, the great English 
physiologist, explains that such 
a superlatively sensitive aid as 
the electric amplifier means as 
much in the detection of life's 
physico-chemical activity, or phy
siology, as the invention of the mi
croscope in the detection of life's 
architecture, or anatomy. 

This powerful amplifier, in the hands 
of Berger and later of many others, has 
disposed of the old, static picture of the 
brain. Today, a motion picture of the 
true, the dynamic, brain can be exhibited 
as a fascinatingly novel mystery, far 
grander than the old. And already fea
tures of this cinema are being practically 
applied to common but heretofore com
pletely baffling medical problems, such 
as epilepsy, man's fitful malady. New 
clues there are to insanity, too. 

BERGER attached his radio-like am
plifier to a living human head. As 

his subject became calmer, a phenome
non leaped into scientific records. Pulses 
of electricity, shooting out from the gray 
matter inside, pierced skull and scalp. 
These waves beat out a rhythm in the 
detector, and the concept of the ever
restless brain was born. 

In a simple, sample hook-up, two wires 
run out from the amplifier. At the end of 
each wire is a contact point, or electrode 
-often a pad moistened with salt solu
tion, so that intimate electric contact is 
effected between wire and scalp. One 
electrode may be fixed by paste to the 
skin of the high forehead, and the other 
to the scalp at the back of the head. 

Through these contacts and their wires, 
the brain-induced electricity is sent to 
the amplifier, which magnifies the deli
cate rhythm. The amplified surges can 
then be made to operate a pen which 
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ELECTRICAL RHYTHMS 
From What Abysm of the Human Brain Come These 

Electrical Pulses, Our Brain Waves ? Puzzled b ut 

Deeply Intrigued, Science Seeks Their Meaning 

Courtesy Brown University 
From electrodes on the suhject's 
head, wires lead to an amplifier 
and the output of this i s  made 
ohservahle in one way or another 

traces the waves on moving paper tape. 
The tape slides past at a steady rate-a 
few feet per minute-and upon it a 
second pen, part of an electric clock, 
notes the seconds. Thus, the count of 
waves per unit of time is accurately told 
off before the eye, and thus the Berger 
rhythm of the living human brain be
comes a clear record in black and white. 

In other hook-ups, several sets of elec
trodes and of amplifying devices are 
used to give simultaneous recordings of 
the waves from different portions of the 
brain�the contacts are variously placed 
on the scalp. Further, some amplifiers 
use an oscillograph in which a light 
beam is  used as a pencil to write the 
wavy record upon a moving photograph
ic film. Also, the cathode-ray oscillo
graph can be introduced to cast upon a 
small screen a visible, immensely magni
fied, standing undulation representing 
the electrical state of affairs below the 
scalp at a given moment. 

Whatever the hook-up, the assemblage 
of instruments is an electro-encephalo
graph. And the record-tape or film-is 
an electro-encephalogram, or E. E. G. 

Naturally, since the Berger rhythm 
arises from the brain, investigators find 
it ideal to place the contacts as near the 

gray surface as possible-best pre
cisely on the brain's gray coat, or 

cortex. There are, however, no re
ports of human heads being 

broken for such research. 
But needle contacts have 

been used, infrequently, in
stead of moist pads, and made 
to penetrate the scalp and 
meet the bone. Thus, slightly 
stronger waves are drawn off. 
Once or twice, brains exposed 

through inj ury have been avail
able, and still stronger waves 

recorded. 
Still, rhythms so obtained have 

no greater regularity of occurrence 
than those obtained from the intact scalp. 

Therefore, in the main, it has been feas
ible to use intact human heads, with 
contacts merely stuck to the outside
though shaven spots approximately the 
size of a cent are usually considered in
dispensable aids to research. 

GUINEA pigs, rabbits, cats, dogs, and 
other creatures exhibit similar 

rhythms. Hence physiologists are not too 
impatient for the next great war's mag
nificent production of experimental ma
terial. 

The electric pulses from the surface of 
the brain-that is, from the cortex, gray 
layer of nerve cells-constitute a com
paratively strong rhythm, called the 
"alpha" rhythm, with a beat of  about ten 
waves per second in man. There are, be
sides, other oscillations from deep within 
the brain. Concerning these more rapid 
and far weaker, almost undetectable 
waves, little is yet known. Surely, how
ever, from the deep, central portion of 
the brain emerges the constant electric 
chugging known as "beta" waves, with a 
frequency of 25 to 30 waves per second. 
At present, when brain waves are popu
larly spoken of, alpha waves are almost 
invariably meant. 

In the instance of the alpha waves, 
Berger points out the necessity for the 
complete exclusion of outside stimuli
if successful recording is the aim. The 
work of others, however, shows that out
side disturbances do not invariably in-



OF THE HUMAN BRAIN 
By B A R C L A Y  

terrupt · the rhythm, though 
the waves are usually inter
rupted or abolished by light 
on the eye, by embarrassment, 
anxiety, and intense mental 
activity, as in the attempt to 
solve difficult problems in a 
hurry. 

Hence, in ideal experimen
tation, the subject is induced 
to sit or lie down, and to relax, 
in a dark room-despite the 
fact that the rhythm generally 
appears anywhere and at any 
time, when a person merely 
closes his eyes. 

The subject has been calm
ly resting in the dark for only 
an instant. The waves start up. 
They appear in broken series, 
or wave "trains" with brief in
tervals in between. Generally 
they run through their rhythm 
in from 1 to 30 seconds, and 
stop, only to start again after 
a minute or two. 

M O O N  N E W M A N 

other case, a secret engagement was 
playing havoc with the Berger rhythm. 

An excessively self·conscious subject 
or one who is in some way embarrassed 
is likely to yield waves only spasmodical. 
ly if at all, under experimental condi· 

tions. Loomis, H arvey, and 
Hobart mention a person who 
can abolish his waves by self· 
inducing a "phantasy of fear." 
The same workers remark 
upon the seemingly spontane· 
ous interruption of the waves 
every few seconds. Are there 
periodic surges of emotion 
welling from some abysm of 
the brain ? Here is an un· 
known. Or does an individual 
every few seconds become 
more alert, more tense, so that 
the waves are interrupted ? A 
sudden loud noise, or any 
startlement, abolishes the un
dulation. And the stimulus of 
pain, suddenly felt, kills the 
phenomenon. Finally, deep 
anesthesia or normal slumber 
can make it sleep. 

To human vanity, the re
corded rhythm looks too sim
ple to come from that vast 
and intricate fastness, the hu
man brain. Very similar waves 
may be produced if you take 
a pencil and draw a wavy line 
between two points three or 
four inches apart. 

A light shone in the eye al
most invariably puts an end to 
the waves. B ut persons have 

A three-channel, integrating electro-encephalograph. To 
localize the point of origin of the electrical waves 
generated by the brain, trace their progress, and map 
out the pathways of the nervous system, several separate 
amplifying systems are operated simultaneously, using 
electrodes on different parts of the head. Three sets 
of waves, like those shown below, show on oscillograph 
screens at breast height and may also be photographed by 
continuous-record automatic camera at right. Below, at 
eenter, i s  a short series of alpha · waves from the cor
tex-beginning small, increasing, diminishing ( spindle ) 

A REMARKABLE experi
ment is the conditioning 

of the response to light. The 
subject is sitting relaxed in 
the darkened chamber. His al
pha waves are blithely writing 
their record with pen and ink, 
or with luminous pencil. So 
that the subj ect will not be 
startled, he is  forewarned : 
then a bell is tapped. Unaf
fected, the vibrations continue 
on their happy way across the 
moving tape or film. 

But now, several times in 

been found who readily exhibit alpha 
waves even when illumination is striking 
the open eye, though their waves are 
stronger in the dark. Besides, any one 
will weakly manifest the phenomenon 
during exposure of the eye to light
provided that he has been lying quietly 
at rest for more than two hours. 

Adrian predicted that blind people 
would not have the Berger rhythm. And 
he could find no rhythm in three blind 
individuals. Investigators Loomis, Har
vey, and Hobart, however, demonstrated 
that the blind do show the waves. Adri
an's subj ects were undoubtedly ill at ease. 

Many persons, before becoming accus
tomed to the electrodes and to the labora
tory environment, do not have alpha 
waves. It may be an hour or two before 
the subject overcomes his mental unrest 
and permits his brain rhythm to appear. 

A relaxed subject, showing strong 
waves, is given a difficult mathematical 

problem to solve quickly by purely men
tal effort. The resultant mental unrest 
largely inhibits, or wholly destroys the 
waves, as  does any intense concentration. 
But poetry can be recited, or simple 
problems worked, or skilled hand move
ments performed, and the waves con
tinue. 

Two subj ects, who usually had "good" 
waves, for a time had "poor" waves. Tact
ful inquiry elicited the information that. 
in one case, an important football game 
-no less-was approaching ; in the 

succession, simultaneously tap 
the bell and flash a light upon the sub
j ect's open eyes. At each flash, as we 
expect, the rhythm dies ; and, a fraction 
of a second after the renewed descent 
of darkness, it comes to life again. 

Following the association of flash with 
sound, tap the bell, but do not flash the 
light. Immediately, as though light 
struck the retina, the vibrations halt. 
From now, and for some little time, the 
association of light with sound endures 
within the brain, for sound alone can 
kill the waves. The response of the sub
j ect has been temporarily conditioned. 

Further, Loomis, Harvey, and Hobart 
have, interestingly enough, looked into 
the matter of hypnotic "blindness." Tem
porary "blindness" can be induced by 
hypnotic suggestion, after a subj ect's 
eyes have been fixed open by means of 
adhesive. 

"You are blind," the hypnotized sub
j ect is told, and whether or not light is 
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Courtesy Brown Un hO(\I's lty 
Prof. H. H. Jasper of Brown University and Prof. Leonard Carmichael of the 
University of Rochester viewing an os eillograph showin g typical hrain waves 

shining in his eyes, alpha wave trains 
come along. 

"Y ou are not blind. You can see," it is 
next suggested. Each time such a sugges
tion is made, the waves cease, even 
amidst complete darkness. 

And-equally remarkable-as these 
three physiologists discovered, the alpha 
rhythm of an unhypnotized subject in a 
dark room disappears upon the sugges
tion that he sees a light or a face. But 
trains cannot readily be started in a sub
j ect, unhypnotized and with his eyes 
open to light, when it is suggested that 
he cannot see. 

IN the same series of studies, "hypnotic 
sleep"-the state of hypnosis-and 

normal sleep were compared. Observa
tion showed that, when a person is falling 
asleep, the alpha waves become gradu
ally less frequent, and finally subside. 
In deep sleep, a new type of wave train 
appears : "spindles," so called from the 
record which they leave-the record or 
imprint of a spindle-like wave-train ta
pers at both ends. That is, the spindle is 
made up of a series of waves, whose 
height, or amplitude, gradually increas
es, reaches a maximum, and finally de
creases to zero. All of the waves in a 
single spindle-about 14--arrive within 
somewhat less than a second. One spin
dle follows another during deep sleep, 
and are so characteristic of this state 
that their appearance is now accepted 
as a demonstration of the maximum in 
slumber. Certain random waves also oc
cur during sleep. 

A subj ect in whom the hypnotic state 
has been induced, however, and who ex
hibits the typical, sustained cataleptic 
rigidity, has the wave trains of a person 
wide awake. No spindles and no random 

waves appear. Loomis, Harvey, and Ho
bart conclude that, applied to the hyp
notic state, the term "hynotic sleep" is a 
misnomer. 

Subj ects thus have learned to fall 
asleep with electrodes attached to their 
heads. The wires are led into an adj oin
ing laboratory and there plugged into 
the amplifier. As the subject slips into 
deepening slumber, the waves subside 
gradually. Spindles and random waves 

El ectro l\Iedical JJaboratory, Inc. 
A clinical electro·encephalograph 
of the kind that records waves by 
means of an ink·writing oscillograph 

finally replace the erstwhile rhythm. If 
the individual is gently awakened, the 
rhythm returns. 

The honking of automobiles has no ef
fect upon the sleeping subj ect who is 
accustomed to such noise. Even the slam
ming of a door may go unrecorded on the 
tape or film. But let there be a whisper, 
or a rustling of paper, or stealthy foot
steps-less noise, it is true, but somehow 
more suggestive noise. At once the wave 
trains come scurrying along. Is this a 
newly found vestige of our prehistoric 
existence ? The sign of an innate, ancient 
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fear of stealthiness near at hand ? Per
haps some secret sentry, quick with prim
itive emotions, is alert, and nudges the 
higher command : "Hark ! What beast 
skulks close by ? "  

One martyr allowed himself t o  be kept 
awake for more than 50 hours. Hence, he 
was able to fall asleep almost instantly. 
Each time he fell asleep, his alpha waves 
vanished. Prodded after a minute, he 
awoke, and his Berger rhythm resumed. 
By this technique, his alpha waves were 
forced into a second rhythmic display. 
His ordinary rhythm-as long as he was 
alternately awakened and permitted to 
sleep-came at one-minute intervals. No 
clearer evidence could there be that thc 
alpha waves depend, at least to a certain 

A close.up of the motor·driven, 
continuous·film camera which pho· 
to graphs cathode·ray oscillographs 

extent, upon moderate activity in the 
conscious brain. 

Then, too, the alpha waves faint when 
a person swoons. Deep anesthesia like
wise makes an end of the waves. Here it 
is of interest that where the anesthesia is 
light, the waves continue, but at a slower 
rate, perhaps only five or six per second, 
instead of about ten. Moreover, each 
anesthetic or drug seems to have its own 
peculiar effect on the waves, as shown by 
sharp-spiked or rounded waves, low or 
high waves ( weak or strong ) ,  frequency 
high or low. 

Oxygen also has an effect. Take many 
very deep breaths ( with your eyes closed, 
to give your alpha waves a chance ) .  
With every deep breath, your alpha 
waves arrive more slowly. You could cut 
the beat in half-bring it down to five 
waves per second. The cause of this 
effect ? Another mystery. 

And so we see that, in the same person, 
the alpha rhythm differs from time to 
time, varying in accordance with numer
ous conditions. As one authority express
es it : "The alpha rhythm appears to be 
the labile indicator of something, but as 
yet we do not know what." 

( To be concluded) 



THE QUEST OF HELEN 
At the Classical Site of Troy the Final Work of 

Archeological Excavation Has Now Been Completed 

• • •  Nine Superimposed Cities Revealed in New Detail 

By J O T H A M  J O H N S O N, Ph.D. 
University of Pi ttsburgh 

Figure 1 :  A large room in a building in the sixth city level of ancient Troy. 
Its ceiling was supported by ten columns, arranged in two rows of five each 

IT happened a long time ago if it hap. 
pened at all, but to the ancient 
Greeks it was very real-one of the 

latest and freshest episodes in the age· 
long romance of their footloose, carous
ing, bronze-age ancestors. Three lovely 
goddesses took their beauty contest to 
a royal shepherd named Paris, and as 
obj ective decisions were improbable in 
those days, each goddess offered a per
suader : Hera, unlimited power and 
dominion ; Athena, fame and wisdom ; 
Aphrodite, the most beautiful woman in 
the world. 

Naturally, Aphrodite won. Paris pres
ently found himself a guest at the Spar
tan palace of Menelaos, and violated the 
rules of hospitality which obtained then 
as now by seducing Helen and luring 
her off to his Trojan boudoir. In retalia
tion, Menelaos and his potent brother 
Agamemnon, king of Mycenae, led an 
army to Troy, and after ten years 
Ulysses' trick of the wooden horse put 
a squad of Achaeans within the walls 
and Troy was sacked and burned. Thus 
Mycenae's dangerous commercial rival 
at the mouth of the Hellespont was 
liquidated. 

That is the story about which Homer 

wrote the Iliad and the Odyssey. We 
won't at this time go into the question 
of who wrote Homer's poems. One 
scholar has impatiently observed that 
if they were not written by Homer they 
must have been written by somebody 
else of the same name. 

The Greeks accepted poet and poems 
as mostly true, while squabbling over 
details. In antiquity there were several 
solemn estimates of the date of the fall 
of Troy, based on the number of genera
tions since-each prominent Greek 
family alleging descent from one or 
more of the Greek warriors who fought 
there. Eratosthenes worked out a date 
equivalent to 1184 B . C .  Three other 
ancient chronologists accepted his fig
ures and three independent calculations 
landed within a few years of that. 

Few Troj ans survived the sack. 
Aeneas escaped with Anchises his father 
and Ascanius his son. Later on the Ro
mans were to consider him the founder 
of their nation, as Romulus, his many
times-great grandson, was to be the 
founder of Rome the City. They estab
lished a festival at the traditional site of 
Troy, though some writers, even in that 
day, argued that the site could not be 

reconciled with the Homeric tradition. 
Vergil's Aeneid was a conscio1)s bor

rowing from the Iliad and the Odyssey ; 
Aeneas' flight via Sicily to Carthage, 
where he loved and left tragic queen 
Dido, resembles Ulysses' sea-wander
ings till he reached his home, and the 
battle scenes in Latium, Aeneas' first 
adventures on the site of future Rome, 
suggest the fighting in the Iliad. 

Later criticism was inclined to put 
the whole story down under the heading 
of entertainment. Sixty years ago, how
ever, thanks to Heinrich Schliemann, 
the story was revived as almost-history. 
I am not going to waste your time or 
mine repeating his American Magazine 
success-story pattern-if you're inter
ested you can look him up in an 
encyclopedia. From his boyhood he was 
a fervent admirer of the classics, read
ing and re-reading the Iliad. He could 
not persuade himself that Troy was not 
founded on fact. 

WHEN he had made enough money, 
Schliemann retired from business 

and went to northwestern Asia Minor 
to find Troy and dig it. Several explor
ers before him had noticed that the 
smallish mound of Hissarlik fitted 
roughly the topographical requirements 
of the siege described in the Iliad, and 
it had satisfied the Romans. Schliemann 
excavated a mammoth trench right 
through its bowels, for which archeolog
ists have been cursing him ever since. 

He unquestionably landed in some
thing. He distinguished seven successive 
strata, levels of occupation. The seventh 
city he called Greco-Roman, the sixth 
"Lydian", the rest prehistoric. I have 
already explained in this magazine 
( May, 1937, page 3 1 0 )  that "prehis

toric" means before the use of written 
documents, which constitute history ; 
and that prehistoric archeology, which 
is the harder of the two, is currently 
more fashionable among archeologists 
than the other kind. 

Down near virgin earth Schliemann 
found a primitive city, surrounded by 
strong fortification walls, and evidently 
wealthy. Furthermore, it had been de
stroyed by fire. He announced to a 
frankly skeptical public that he had 
proved Hissarlik Level III to he the Troy 
of Homer. One of his staff observed 
that the burned city was only one remove 
from bedrock, and was therefore His
sarlik II, and in a later volume Schlie
mann made the correction. Troy I, a 
cluster of wretched hovels at the very 
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bottom, he considered neolithic. He 
gratefully removed a rich Troy II 
treasure of copper, silver, and gold cups 
and j ewelry from Turkish j urisdiction, 
which cost him his permit to dig. 

Accordingly, he moved to Greece and 
pitched his tent at Mycenae. At once he 
found the royal "circle graves," which 
have been a sensation ever since, and 
the palace in which Agamemnon may 
have-must have-lived. Anybody who 
is that lucky is bound to rise. Schlie
mann's digs at Ithaca, Orchomenos, and 
Tiryns were less successful, but in due 
course he rose in public estimation from 
a crackpot to something of a savant, and 
died believing that in Troy II he had 
laid bare the Troy of legend. 

IN the meantime the school of Aegean 
archeology which he fathered had 

been reclassifying and recomparing the 
primitive potteries from Troy and My
cenae and elsewhere in the lands border
ing the Aegean Sea, and began to articu
late their suspicions that Troy II was 
far older than the palace of Mycenae. 
Mycenae's chieftains came at the very 
end of the bronze age, and soon after 
noD B.C.  were overwhehned by invad
ing "Dorian" Greeks who brought with 
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returned to Hissarlik for further ex
ploration. He counted nine cities on the 
mound instead of seven and p aid special 
attention to the upper levels, especially 
the sixth which Schliemann had called 
"Lydian." He found what Schlie mann 
had overlooked-the walls of  a fortress 
enclosing Troy VI, a city larger and 
m uch more powerful than Troy II, and 
likewise destroyed in some fearful 
catastrophe. 

The pottery associated with it, by 
which it had to be dated if it was 
going to be dated at all, was 
not Lydian but was directly 
c o m p a r a b l e  w i  t h  l a t e  
bronze-age pottery from 
Greece, some of it per
haps made at Mycenae 
itself. Dorpfeld accord
ingly gave out that 
Schliemann's Troy VI 
was prehistoric, contem
porary with Agamem
n o n 's M y c e n a e , a n d  
could be shown to fit the 
Homeric requirements so 
beautifully that no dispute 
could ever arise again. 

He carried conviction, too ; 
the Troy II advocates were about 

Figure 2: A gate and street of Troy VI. After the earthquake that destroyed 
the sixth city this gate was repaired and used again in Troy VIla, Homer's Troy 

them the first iron and therefore can 
usually be recognized even by very 
young archeologists. Troy II, on the 
other hand, was very early bronze-age, 
and being rapidly pushed back toward 
3000 B.C. 

Schliemann died in 1890. In 1893, 
with funds contributed by Mrs. Schlie
mann, and in 1894, at the expense of the 
German government, Wilhelm Dorpfeld, 
a capable young German architect who 
had been associated with Schliemann, 

re ady to change over, the hold-outs who 
had been obj ecting to Troy II as too 
early were delighted, and most of the 
uncritical followed along. There re
mained only a small but shrill French 
school of dissidents who had plumped 
for an opposition mound somewhere 
farther back in the hills. In due course 
the history books, or most of them, were 
rewritten to acknowledge in Troy VI 
the rebirth of the Homeric city. 

It was inevitable that someone would 
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question again the patient soil of Troy. 
Sir Arthur Evans' exploration, from 
1900 on, of the Palace of Minos at 
Cnossos in Crete, revealed that a bril
liant bronze-age culture centered there 
had dominated the Aegean area for cen
turies. Synchronisms with Egypt pro
vided a fairly accurate scale of dating 
for the whole span of Minoan culture. 
The British excavations of Phylakopi 

Figure 3: The lid of a box, found 
in a destroyed house belonging to 
Troy IVa. Despite the small swas
tika shown toward its left, the 
"horizon" is  clearly non·Aryan 

on Melos had furnished a similar scale 
for the island culture, and the main
land chronology had been steadily im
proved-by Wace's re-excavation of 
Mycenae in 1921-3, the German reexca
vation of Tiryns, American excavations 
at Korakou and Zygouries near Cormth 
and at Eutresis in Boeotia, and British 
exploration of numerous sites in north
ern Greece. Yet we were still without 
an accurate yardstick for the coast of 
Asia Minor, for Schliemann and Dorp
feld between them had raised as many 
questions as they had solved at Troy, 
and the Turks, having newly fortified 
their coastal zone, were at no pains to 
encourage foreign enterprise among its 
buried mounds. 

However, they would . permit further 
work at Hissarlik, where, with all the 
fortune that had been poured into mov
ing it, extensive strata of the original 
mound still lay undisturbed ; and no 
other site in western Asia had the ro
mantic associations of Troy. The Uni
versity of Cincinnati, a strong new
comer to the field, qualified for the honor 
and each spring for seven years Carl 
Blegen, Professor of Archeology at the 
University, has returned to dig at His
sarlik. 

Results during 1932 were nothing 
much-limited to new details of the forti
fication walls of Troys II and VI. In 
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1933 primitive Troy I, which Schlie· 
mann had treated with considerable dis· 
dain, was put to an especially thorough 
examination to learn its true ancestral 
nature and to see whether beneath it 
there might lie a city still older. There 
was none, but the improving classifica
tion of pottery and other finds made it 
necessary to divide level I itself into 
four periods, a, b, c, and d, and later it 
became necessary to subdivide period Ia 
into four sub-periods, Ial, Ia2, Ia3 and 
Ia4. 

In that same campaign Troy V was 
divided into periods a, b, c, d, and e
I hope I'm not boring you-and Troy 

, .-
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by alien forces ; if Troy VI was Homer's 
Troy then its beaten, scattered survivors 
had returned with surprising vigor to 
mend their broken lives and rebuild 
their city. 

1934 was the year of the big wind. 
After that campaign Blegen announced 
that the catastrophe which had destroyed 
Troy VI shortly after 1300 B.C. could 
not have been the conqueror's torch, for 
it was impossible to recognize over the 
whole site a general layer of ash and 
carbonized matter which would indicate 
such a conflagration. Instead, its fortifi
cations and house walls had been shat
tered by an earthquake. 

Figure 4: Remains of a tower flanking the south gate of Troy I, found in 1937 

VI yielded new quantities of "certified" 
pottery ; that is, lying in undisturbed 
stratification. Troy VI was architectural
ly ambitious ; one of its imposing build
ings is shown in Figure I-a spacious 
hall whose roof was supported first by 
four, later by ten columns, anticipating 
the plan of the Roman basilica whose 
name the excavators have temporarily 
borrowed for it. This city had a long 
period of steady cultural development 
reaching from before 1900 B.C. to after 
1400 B . C . ,  and it is likely that it was 
one of the most important commercial 
cities in the world during that period. 

A LSO, in 1933, it was · ascertained that 
.tl. Troy VII, the sub-Mycenean settle
ment built on the ruins of the sixth city 
( in Dorpfeld's renumbering of Schlie
mann's strata ) had three periods, VIla 
being still bronze-age, iron making its 
first appearance at Hissarlik in Troy 
VIIb. VIla showed ominous signs of de
struction. 

It had been growing more and more 
difficult to show any cultural break be
tween Troy VI and VIla. It was true that 
there was a destruction level separating 
them, but the culture, as indicated by 
the finds, was continuous, indicating 
that the same people had gone on living 
there after the tragedy, not supplanted 

On its shaken foundations the city 
had been reconstructed. In some places 
the fortification walls had to be torn 
down and rebuilt ; in others they were 
relatively solid and so were returned to 
use. Figure 2 shows a good example, a 
gateway which belongs to both Troy VI 
and VIla. 

Troy VIla was a century old when, 
soon after 1200 B.C. according to the 
archeological evidence, it was gutted 
from one end to the other by fire. It 
alone, of all the levels of Hissar lik, satis
fies the requirements of Homer's Troy. 
And that is the date indicated by the 
consensus of the Greek genealogists who 
worked out dates for the Sack of Troy. 

Above the ruins of Homer's Troy was 
built Troy VIIb, a mixture of Trojan, 
sub-Mycenean, and new alien elements 
-indeed a poor village, but knowing 
iron. Back before 2000 B . C . ,  Troy III 
and IV turned out to have been not 
separate cultures but one city, a se
quence in a slowly-developing bronze
age civilization, interrupted, it is true, 
by a fire, but one not attributed to hos
tile invasion. From the earliest of Troy 
IV's five periods comes the cover of an 
ointment-box, reproduced in Figure 3. 

In 1935 and 1936 Troy II was scrutin
ized again, and divided into periods a, 
b, and c, and c in turn into 1 ,  2, 3, and 4. 
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Troy II had fairly pretentious buildings, 
more so than the early excavators real· 
ized, and Blegen's discovery in this sec
ond city of gold objects duplicating ex
amples in Schliemann's treasure con
firms Schliemann's identification of the 
level in which his treasure was found. 

This sort of thing, with ancient wells 
to open, Greek and Roman buildings 
and inscriptions to record, cemeteries to 
search for, is what keeps the archeolog
ist lean but happy. When all the sub
periods of all the periods of Troy's nine 
cities are totaled they now-July, 1938 
-number more than 40, subject to 
change without notice. 

It remained for 1937 to bring Troy I 
into true focus. Through all the older 
excavations and five modern campaigns, 
even the intensive researches of 1933 
and 1936, it had kept its secret, its small 
but powerful fortification wall built of 
stone, its great south gate flanked by 
proj ecting towers ( Figure 4 ) . Instead 
of a sub-neolithic village it stood re
vealed as a stout guardian of the Dar
danelles, a customs house set to badger 
Black Sea commerce 'way back in a day 
so close to the dawn of navigation that 

Figure 5: Oldest known sculpture 
from the Aegean area, found out
side the south gate of Troy I. It 
represents a heart-shaped human face 

we are at a loss to imagine what com
merce was worth regulating. 

Built into a barrier outside one of its 
gates stood three stone slabs, re·used 
from some monument still older, and 
on one of them was a rude representa
tion of a human face ( Figure 5 ) , the 
oldest piece of monumental stone
carving in the Aegean area and one of 
the oldest in the world. 

The excavation is now complete. Last 
spring the staff from the University of 
Cincinnati returned to Troy for a final 
season of study, and presently the re
publication of the site will begin. 



FLOODS GIVE FAIR �RNING 
E ARTHQUAKES and tornados strike 

quickly and unexpectedly. Hurri
canes give several days notice, 

while a flood may be a week or more 
building up to the point where it be
comes destructive. Yet more damage is 
done by flood waters than all other natu
ral disasters put together. Half of it, or 
more, is preventable. 

In the May issue of Scientific Amer
ican, page 261, is told the story of the 
mighty TVA and the almost superhuman 
task of remaking an entire river basin 
for the purpose of minimizing flood 
losses, making year 'round navigation 
possible, providing mosquito control, 
and impounding water for power pur
poses. One feature of  this proj ect is the 
forecasting of floods in the Tennessee 
River and its tributaries. It is a complex 
procedure ; by adjusting the control 
gates on a series of dams, a flood crest 
can be ironed out so that no one point 
gets all the raging torrent at once. This 
complex system saved Cairo in the flood 
of January 1937. It saved it by inches. 
By closing the gates in the face of  a 
cloudburst, an additional crest of six 
inches was delayed ; the hard-pressed 
levee was not topped. If the TVA never 
does another good deed, that one demon
stration will stand as a monument to 
man's triumph over flood waters. 

FLOOD damage in the Ohio Valley has 
made a deep impression. Giant dams 

cannot be used as on the Tennessee 
River. No other method of flood control 
seemed practical. Many were suggested, 
but when figures showed that a storage 
basin the size of Lake Erie would not 
hold the flood waters of  the Ohio when 
on a rampage, those who had suffered 
looked up in despair and said : "What 
can we do ? "  

A number o f  newspapers serving the 
Valley provided the answer. They saw 
what had happened and pooled their 
resources to inaugurate a project unique 
in dealing with floods. Contrary to most 
projects which require millions or bil
lions of  dollars, this one depends mainly 
upon the human element. Men, skilfully 
directed and all working together, can 
accomplish much, even with meager fi
nancing. The project looked almost pa
thetic, but when tested in the spring of 
1938 it proved an unqualified success. 

To begin with, what causes a flood ? 
We all know about the ocean current 
called the Gulf Stream and how it cir
culates in the Atlantic Ocean. What we 
were not taught in school was the pres-
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Livei'! and Property Can Be Saved if the Warn

ing is Heeded . . .  Flood Patrol Co-operates With 

Amateur Radio . . . The Gulf Stream of the Air 

By A L E X A N D E R  M A X W E L L  

ence of another Gulf Stream, 
not in the ocean, but in the 
air ! Meteorologists have long 
suspected its presence, but 
only recently, when world
wide weather reports could be 
assembled with speed and ac
curacy, has its existence been 
checked and verified. Visual
izing the Northern Hemis
phere as a whole, the path of 
this mysterious river of the 
air is unmistakably clear. I� 
flows in a well defined chan
nel, but like all rivers, it has 
the powcr to alter its path to 
meet changing conditions. 
Coming from the tropics, it is 
heavy with moisture. As it 
flows along, its path is marked 
by clouds-the fleecy, billow

Damage by floods can be materially reduced 
if adequate warning is  received and proper 
precautions are taken to  protect property 

ing type which artists so admire, or 
again, by the villainous thunderhead, 
j ust waiting to ruin a picnic. If you 
could ascend high enough, the path of 
the Gulf Stream of  the Air would be 
visible as a great, meandering streak of 
clouds. A meteorologist compiling his 
daily chart gets j ust such a picture on 
the map before him. 

This Gulf Stream of the Air is much 
more important to our welfare than 
has been generally supposed. On the 
whole it is quite agreeable, but every so 
often it turns with a snarl of  wind and 
thunder ; rainfall which should have 
been distributed evenly over most of 
North America is concentrated in a re
stricted area, resulting in a cloudburst, 
or, if heavy enough, in a flood. When 
there is a flood there is also a drought
in a place which should have received its 
share of the rain but did not. 

The Gulf Stream of the Air never fol
lows the same course for very long. It 
snakes and twists like a giant fire hose. 
One day it will be over the Atlantic Coast ; 
then it heads west until it brushes the 
towering heights of the Rockies. Later 
it slithers into the Mississippi Valley 
and eventually back to the East. Wher
ever the current goes, there are found 
rain storms. When the Gulf Stream of 
the Air is elsewhere, the skies are clear 

and there is no rain. In short, it is the 
generator of  floods. 

Floods do not start in the river chan
nels. The drainage area of the river 
proper is not sufficient to b uild up floods. 
However, should the headwaters of a 
number of tributaries receive heavy pre
cipitation simultaneously, the hillsides 
will drain into brooks, the brooks flow 
into runs, the runs into creeks, the creeks 
into small rivers, the small rivers into 
larger rivers, and when all the tributaries 
pour their muddy torrent into the main 
river at the same time-the flood is here. 

SEVERAL days usually elapse be
tween the time when the Gulf Stream 

of the Air discharges its liquid burden 
and the river rises. By watching atmos
pheric conditions the forecaster can tell 
when and where to expect heavy rains 
and be prepared for them. The elaborate 
system of the TVA does this, and never 
yet has high water come unexpectedly. 
The Ohio Valley newspapers are apply
ing the forecasting in a different manner. 

Water travels slowly. Last year, when 
a big Ohio flood was anticipated, an ex
pedition went to the headwaters of  the 
rivers rising in the Virginia-Kentucky
Tennessee triangle to watch develop
ments and take photographs. Rainfall 
did not seem unusually severe, but shortly 
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j unctions of streams, a survey 
party laid out routes along 
surfaced highways, connect
ing the tributaries of  the riv
ers which fed the Ohio. Speed
ing rapidly by auto from 
stream to stream a single ob
server can measure the level 
and flow of many isolated 
watercourses in a short time. 

Portable short-wave radio equipment used by 
the flood patrol to report rising water condi· 
tions to areas which will soon be affected 

The system of patrol routes 
does not hug the river ; it 
reaches far into the hinter
lands. Parts of the states of 
Ohio, Indiana, Illinois, Penn
sylvani a ,  Maryland ,  New 
York, West Vir ginia, Vir ginia, 
Tennessee, and Kentucky are 
included. Observation posts 
within 50 miles of  the Ohio 
are worthless. It seems odd to 
think of  looking for floods on 

after New Year's Day the creeks began 
topping their banks. They had already 
gone down to normal long before the 
first warning of a flood was sounded at 
Louisville. The water traveled down each 
stream in a miniature "tidal wave." It 
rose rapidly, stayed at crest a certain 
length of time and then fell j ust as quick
ly as it had come up. It was possible to 
follow the progress of the flood by auto
mobile, taking photographs before, dur
ing, and after the crest hit a given spot. 
Then, by driving rapidly a hundred miles 
down stream, the whole performance 
could be seen over again on a larger 
scale, until at last Cincinnati was reached, 
where the water soon began to lick tbe 
doorsteps of houses. 

Ninety percent of those who lost life 
and portable property in last year's Ohio 
flood did so needlessly. There was a full 
week in which to prepare-had coordi
nated information been available. But 
there were no clearing houses for flood 
reports. 

P REVENTING floods in the Ohio Riv
er is still far in the future. It may 

never be entirely successful. On the other 
hand, getting out of the way of a flood is 
something which can be done right now. 
That is  exactly where the newspapers 
decided to help. The weak link in the 
chain was the absence of reliable ad
vance information on the movements of 
flood waters. The water was coming
but, how much ? How fast ? When will it 
get here ? Which homes should be evacu
ated ? How high should sand bags be 
piled ? Every city along the river has 
ample facilities for handling its inhabi
tants and their belongings, if ample and 
accurate warning is available. To pro
vide such warnings the newspapers have 
established their own advance informa
tion bureau. This "flood patrol" at first 
glance appears to be a cross between the 
pony express and Paul Revere. Not hav
ing money to establish measuring sta
t ions at the headwaters and at strategic 

a mountain top, but that is where the 
trouble starts. The patrol functions only 
during flood season. If the observations 
of  the meteorologists show no trouble in 
the offing, four men can patrol the entire 
Ohio Valley, making the circuit twice a 
week_ Should the position of the Gulf 
Stream of the Air indicate undue rain
fall, the patrol can be increased, sending 
daily or even hourly reports by tele
phone, telegraph, or short-wave radio to 
the central clearing house. With all the 
water levels of the numerous tributaries 
clocked and measured, it becomes a sim
ple matter to calculate the quantity o f  
water which will pour into the Ohio at 
any time within the next week. 

That such information will be valu
able is proved by the experience of 
the inhabitants of Portsmouth, Ohio, 
during the flood of 1937. Portsmouth, 
a low-lying city, had been flooded be
fore. The people knew better than to 
argue with the river. Acting upon such 
meager information as was available, 
coupled with hard-earned experience 
with past rampages of  the river, Ports
mouth was completely evacuated. Stock 
was moved from stores, plate-glass 'Win
dows were boarded over, homes were 
deserted, all before the river arrived. 

But this case was the exception. In 
other cities on higher ground there was 
a mad last-minute scramble to escape 
through water that was already knee 
deep and rapidly rising. 

A maj or flood is usually accompanied 
by numerous minor accidents such as 
washouts and breakdowns where com
munication is interrupted. Short-wave 
radio can bridge that gap, or, in fact, any 
gap. There has been no disaster, major 
or minor, during the past 12 years, from 
war to explosion, from earthquake to 
flood, anywhere in  the civilized world, 
where short-wave radio has not stepped 
in and filled the breach in shattered com
munications systems. 

That is a record to cherish, and more 
so because almost all of those who par-
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ticipated did so voluntarily. Amateur ra
dio. The American Radio Relay League. 
Men who follow radio as a hobby. Thou
sands of amateur listeners are continual
ly combing the air waves. Hardly a thing 
escapes them. Many a message of dis
tress which was not heard by government 
or commercial operators, paid to listen, 
has been picked up by amateurs and re
layed to the proper authorities, usually 
at the expense of the amateur. A large 
number of amateurs risked pneumonia 
and braved severe hardships during the 
last Ohio flood, handling messages, di
recting relief and ordering supplies
voluntarily, using their own equipment 
and being paid by nobody. They have 
been on hand whenever needed, so it is 
not strange that the flood patrol includes 
them in the program. They would be 
there anyway. 

To test the system of flood reporting 
by radio under field conditions, one of 
the patrol cars took an RCA 40-watt 
phone and C. W. transmitter up into the 
wilds of the Cumberland Mountains. 
With power furnished by a half horse
power gasoline engine, no trouble was 
encountered in putting signals into civil
ization. Such a radio unit, transported 
on the back seat of a car, can be set up 
in a house, barn, or tent, and be on the 
air in ten minutes. A 40-foot gas pipe is 
all the antenna needed, and a length of 
chicken wire serves as a ground. Lower 
power sets mounted permanently in cars 
can communicate while on the run, 
though their range is not as great. So 
far there has been no need for such split
second communication. 

The antenna pipe screws together and 
rests on a porcelain insulator. One man 
can push it up and hold it  while an
other drives the stakes on the ends of 
the three guy wires. Dismantled, it is 
lashed to the running board while the 
ground is  rolled up and placed behind 
the spare tire. All equipment is  standard 
and of the type used by many amateurs. 

THE flood patrol functioned for the 
first time in the spring of 1938. No 

floods threatened, but it was inaugurated 
as an experiment to prove the feasibility 
of the plan, and see j ust how rapidly all 
the desired information could be assem
bled when an emergency did arise. Now, 
when a flood threatens, each of the co
operating newspapers can keep its read
ers informed, and when a notice to move 
is given it  will be issued with assurance. 
No longer need the population of  a 
threatened area rely upon pure guess
work ; there will be no false alarms to 
upset those already on the verge of panic. 

Huge sums do not need to be spent to 
accomplish things worth while if men 
are willing. The Ohio Valley flood patrol 
is ready ; it is there to give exact infor
mation to those needing it most, but it 
is hoped the emergency will be a long 
time coming. 



A M O N T H L Y D I G E S T  
INSTRUMENT MEASURES 

MUSICAL FREQUENCIES 

A NEW device called the Conn Chro
matic Stroboscope has been developed 

for the precise and rapid measurement of 
sound frequencies in the range represented 
by the piano keyboard_ By an entirely visual 
method, the deviation of a given tone from 
the equally tempered scale based on the 
standard A of 440 cycles per second, may 
be read directly, without further computa-

Testing intonation of a clarinet 

tion or reduction_ The instrument may be 
used in the testing of musical performance ; 
in making measurements of intonation, both 
vocal and instrumental ; in piano and organ 
tuning ; and in musical instruction and dem
onstration. 

Two units and a microphone comprise the 
complete stroboscope outfit. One unit, called 
the "stroboscope unit," has 12 windows hav
ing the relative positions of the white and 
black keys of the piano keyboard. The 12 
notes of a chromatic octave starting with C 
are thus represented. Behind each window 
is a rotating disk imprinted with a pattern 
consisting of seven rings of alternating light 
and dark . segments. Each ring, progressing 
radially, has twice as many segments as the 
preceding one. These disks are illuminated 
from behind by a gaseous discharge tube 
which is made to flash in accordance with 
the pulsations of sound reaching the micro
phone. When the number of light pulses per 
second is the same as the number of  dark 
segments passing per second on some ring 
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of one of the disks, that disk will appear to 
stand still . When the same note is sounded 
an octave higher, a similar pattern appears 
in the same window with twice the number 
of bars, since the frequency is doubled. The 
position of the pattern is also shifted to the 
next ring of  the figure. Space is provided 
for seven octaves on each disk and, with the 
12 windows, a total of 84 notes may be 
checked. 

When the pattern remains stationary the 
tone sounded is correct in intonation. How-

One of the stroboscope disks used 
in measuring musical frequencies 

ever, if the tone is sharp, the pattern will 
move toward the right. If flat, the pattern 
will move toward the left. To find out just 
how sharp or flat the tone is, the operator 
simply turns a knob on the "fork unit" to 
the right or left (in the same direction as the 
motion of the pattern ) until the pattern 
appears stationary. The reading on the dial 
gives the exact degree of deviation from the 
correct tuning expressed in hundredths of 
a semitone ( cents ) .  

While the stroboscope was developed pri-

marily for testing the intonation of most 
wind instruments, it has been found adapt
able to a wide variety of  uses where accurate 
measure of frequency is involved. For ex
ample, piano manufacturers and tuners saw 
in it an accurate device for measuring the 
tuning of the piano. Teachers of music, band
masters, and orchestra directors see in the 
Chromatic Stroboscope a '  means of ear 
training. Limited experience with the strobo
scope in this connection has revealed some 
remarkable progress by students who for
merly played with faulty intonation. 

BONNET PROTECTS 

GIANT BEARING 

THE world's largest telescope bearing 
practically crawled to a new world's 

marathon record recently, wearing a sun
bonnet and chalking up a seven-mile-long 
grind in 131 working days. Literally, it was 
a hard grind too, because the 317,000-pound 
horseshoe-shaped bearing lost approximately 
one and a half tons of steel in the under
taking. 

This race for perfection-and not speed
was run on a 144-foot track in the generator 
works of the Westinghouse Electric & Manu
facturing Company. A specially constructed 

Company 
A bullet shot from a Springfield 
army rifle at a distance of 60 feet 
penetrated the %-inch-thick boil
er plate shown in the foreground. 
Under the same test conditions a 
bullet penetrated only % inch into 
the plate of laminated �afety glass 

shown behind the boiler plate 
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boring mill machined, ground, and pol· 
ished the bearing to within five thousandths 
of  an inch of a perfect circle. 

Hard but sensitive is this titan of  steel, 
and that accounts for the sun·bonnet. West
inghouse research engineers prescribed the 
bonnet, a composition roof, to reduce the ex
pansion effect of the sun's rays on the steel. 
The bearing had to be smoothed to per
fection in order to carry the million-pound 
weight of the 200-inch telescope which will 
be erected atop Mt. Palomar, California. The 
few thousandths of  an inch expansion caused 
by the sun's rays streaming through the sky
light in the generator aisle became a moun· 
tainous problem for the engineers. 

Shortly after starting the machining 
process they discovered that every afternoon 
around 4 o'clock, the telescope bearing be
gan to  swell as it revolved slowly on the 

circular track of the boring 'mill. While the 
temperature increased approximately 10 de
grees during the late afternoon sun bath, the 
steel expanded as much as 13 thousandths of 
an inch. At night it contracted. 

What's more, the stubborn bearing did 
not expand evenly. At the bottom of the 
horseshoe, farthest from the sun's rays, 
the expansion was only seven thousandths 
of an inch. For two weeks an engineer filled 
reams of paper with calculations until he 
had charted the complete course of the ex
pansion for every revolution of the bearing 
and was able to adjust the grinding wheels 
in the proper ratio. 

Expansion continued to be a handicap, 
however, and the engineers next covered the 
skylight of the plant with blue paint. This 
reduced the expansion some. Next they built 
the bonnet a few inches above the revolv
ing bearing. Immediately they reported a 50 
percent reduction in temperature fluctuation 
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Looking down on the sun·honnet that protects the huge telescope hearing 

and a corresponding cut in the expansion. 
With the sun out of the way, craftsmen 

worked the huge bulk of steel into a perfect 
circle with a face almost as smooth as glass 
and bright as nickel. They didn't trust 
their eyes to tell them when they had 
attained smoothness, but Dr. Stewart Way, 
a research engineer, spent many hours ex
ploring the surface through a surface finish 
microscope, plotting a profile map of the 
bearing. Through the microscope, ridges a 
few thousandths of an inch deep appeared 
like craters. 

Relentlessly the polishing wheels buzzed 
and the microscopic hills and valleys on the 
steel surface grew smaller, to less than five 
ten-thousandths of an inch in depth. Engi
neers had won the battle with sun and steel . 

RUBBER BANDS S NAP AT 

HIGH SPEED 

TWO hundred and four miles an hour is 
the speed at which a stretched rubber 

band snaps, as measured by ultra-high·speed 
motion pictures recently taken in the labora· 
tory of Gustavus J. Esselen, Inc., chemical 
consultants. 

"An ordinary rubber band, about four 
inches long, was stretched nearly to its limit 
with the fingers, and as it was released pho
tographs were taken of it at intervals of a 
twelve-hundredth of a second," Dr. Esselen 
explained. "When these pictures were stu
died, the mechanism of the recoil of the 
rubber could be easily observed and meas
ured. The free end of the band relaxed first 

and gradually more and more of the band 
lost its tension, the end held in the fingers 
last of all. During the snapping, the free 
end of the band attained a measured speed 
of 204 miles per hour. 

"This technique of taking ultra-high-speed 
motion pictures has been used with great 
success in solving industrial problems in· 
volving motion too fast to be followed by 
the eye alone," Dr. Esselen said. "In effect, 
action can be slowed down as much as 125 
times. An object moving at a rate of 125 
miles an hour, or 183 feet per second, which 
is much too fast for the eye to see, can be 
photographed and shown traveling at a rate 
of only one mile an hour, or about one and 
one half feet per second. At this speed it is 
easily watched and the nature of the motion 
analyzed in detail. In measuring the speed 
of the snapping rubber band, motion was 
slowed down only 75 times."-D. H. K. 

HOGS LOSE A JOB 
"EXTON," a new bristling filament for 

use in toilet brushes, has just been 
announced by the Plastics Department of 
E. L du Pont de Nemours & Company as 
the result of several years of  research and 
experimentation. The present production is 
limited and the entire output is being used 
in du Pont's own tooth brush manufacture. 

The new bristling filament is ultimately 
expected to replace the natural hog bristle 
which has heretofore been used in the best 
grades of  toilet brushes. Made from a plastic 
dough-like batch, it is extruded through 
holes of the required size and can be made 

Three high· speed photographs of the snapping of a rubber band 
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into strands of virtually any desired length. 
It is not softened by water or saliva. Its 
stiffness can be controlled accuratelv in the 
making through variation of the diameter 
of the hole. 

Experiments have shown that the new 
synthetic product is superior in appearance 
and has much longer life than the natural 
bristle. 

A THRILL FOR THE 

WORLD'S FAIR 

WE have had occasion to describe in 
these columns the system of training 

in parachute jumping with the aid of 
"Parachute Towers." Now we are privileged 
to describe the parachuting tower which will 

be erected by International Parachuting at 
the World's Fair. The hazards of the jumps 
have of course been reduced to a minimum, 
and there will be no such thing as instruct
ing the public to pull the rip cord, or even 
an attempt to have automatic opening of 
the 'chute. On the contrary, the 32·foot 
'chutes will be held permanently open by 
big metal spreaders. The passengers will be 
held securely and comfortably fastened in 
a double seat suspended from the 'chute. 
An automatic release will start the drop 
and the 'chute will be guided by vertical 
wires to prevent swaying during the descent. 
Shock absorbers will eliminate any effect 
of impact on alighting. Then the 'chute will 
be hauled back to the top of the tower. 

Eleven of these devices will be in con
stant operation. Both ascent and descent 
will take about one and a half minutes each. 
Even though the World's Fair jumpers will 
not experience the thrills of a man bailing 
out of a ship, they will enjoy quite a novel 
experience, and a splendid view of the 
fair from a height of 250 feet. The whole 
structure will weigh 170 tons, but is so 
constructed that it can be readily dis
mantled and assembled elsewbere. Perhaps 
the parachute tower will in time become 
a familiar feature of the really modern trav
eling circus.-A. K. 

AN AERODYNAMIC 

NOVELTY 

As one of our photographs indicates, 
The Willoughby Delta Company of 

London, England, has produced an entirely 
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Above : An artist's drawing of the 
parachute tower as it will appear 
at the World's Fair. Left : One of 
the parachutes at the end of its 
descent, showhlg size in compari
son with the couple in the seat 

new and interesting aerodynamic form in 
their "Delta" wing. The Delta airfoil in
cludes a normal wing of moderate aspect 
ralio, and two "side wings" which are 
cambered sideways as well as fore-and-aft. 
In combination wi th the tail surfaces there 
is formed an "annular wing" of rectilinear 
formation. 

Much original thought and careful wind 
tunnel investigation have gone into the de
velopment of this twin-engined Menasco
powered Delta type airplane now approach
ing completion. Some of the striking results 
claimed by the designer, P.  Nesbit Wil
loughby, are : 

I-The side wings act as booms to carry 
the tail surfaces, but provide lift ( at all 
but the smallest angle of incidence)  so that 
they are not purely parasitic elements as 
ordinary tail booms would be. 

2-In a very large machine the thick 
booms of long chord permit complete hous
ing of passenger cabins on either side with
out the addition of parasite drag, while the 
central nacelle can be given a relatively 
small frontal area and small drag. 

3-In the ordinary wing there are "vor
tex" losses at the tips and all along the 
trailing edge. In the Delta there is an an
nular lifting line closed on itself so that 
"vortex" losses are reduced. This explains 
the high lift/ drag ratios attained with a 
relatively small aspect ratio . 

4-The aircraft maintains its lift well 
beyond the stall of the conventional airfoil, 
because after the front wing has reached 
its maximum lifting capacity, the side wings 
still continue to increase in lift. This means 
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that sudden stall or loss of lift will be 
avoided. 

5-As raising or depressing the elevator 
affects the whole aircraft, the longitudinal 
control i s  very powerful in spite of the 
small size of the elevator. 

6-With the conventional airplane of 
large size the bending moments at the root 
of the wing become very large and the 
structural weight goes up accordingly. With 
the Delta design, weight and lift distribu
tion are more nearly colirdinated ; this tends 
to increase strength and decrease structural 
weight. 

Of course the above is a highly condensed 
statement of reasoning which would require 
a lengthy, technical paper for adequate pres
entation. Also, technicians may find argu
ments contra as well as pro. Nevertheless, it 
is quite clear that serious consideration 
must be given to these novel principles ; 
the disclosure of wind-tunnel tests and the 
results of flight tests will be awaited with 
interest in Enrope and the United States.
A. K. 

PLANE TIRES 

T HE largest tires so  far used in 
American aviation-those built 

for the new D C-4, 42-passenger air
liner under construction by D oug
las Aircraft Company-contain 45 
miles of tire cord and four miles of 
bead wire each, and weigh 360 
pounds. 

ENGINES FOR VARIOUS 

TYPES OF AIRCRAFT 

THE United States took an early lead in 
the development of the air-cooled en

gine, with Charles L.  Lawrance as  the out
standing pioneer, and it has kept this lead 
ever since. The progress in air-cooled en
gines has been truly remarkable, and their 
power for a given weight and over-all di
ameter is now surprisingly high_ However 
remarkable the success of this type may be, 
some authorities are of  the opinion that we 
have been remiss in the development of 
other categories of aircraft motors. The 
Germans, so these authorities tell us, have 
taken a broader view, and while making the 
fullest use of the air-cooled type have also 
pushed ahead with liquid-cooled gasoline 
engines, and with aircraft Diesels. 

Broadly speaking, the Germans have clas
sified their prime movers under the following 
headings : 
I-Liquid or chemically cooled engines of 
small frontal area, fitting admirably into 
the nose of a fuselage and allowing the de
signer to build single- or two-seater fighters 
of the highest speed. 

A model plane built with the Delta anuular wing 
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2-Large air-cooled gasoline engines for 
machines of intermediate size-observation, 
l ight bombers, and so on. 
3-Powerful Diesels with low fuel consump
tion for very large airplanes with long range 
endurance, in which the weight of fuel is 
a highly important item. 

Of course we now have the Allison en
gine to represent the liquid-cooled category, 
but we have no large aircraft Diesels in ser
vice. We migh' do well to follow the German 
example, and without being carried away by 
the success of one category, seek a more 
comprehensive coverage of the aircraft en
rine field .-A . K. 

S LEEVE VALVES FOR 

AIRCRAFT ENGINES 

IN 1905, Charles Y- Knight of Chicago 
began his work on the subsequently 

famous double-sleeve-valve engine, and 
there is no doubt that the honor of originat
ing the sleeve-valve internal-combustion 
engine rests with the United States. Yet it 
is the Bristol Company of England that has 
done the most creditable work in develop
ing the sleeve valve for use in the aircraft 
engine. Now that an intense effort is being 
made to develop two-cycle Diesel engines 
for aircraft use, the sleeve valve is  sure to 
come into its own, and we predict confident
ly that American engineers will no longer 
neglect this device_ Space considerations 
will not allow us to discuss the sleeve valve 
and its possibilities in full, but the fol
lowing resume of the advantages claimed 
for it in A. H. R. Fedden's recent paper 
presented before the Society of Automotive 
Engineers is of real interest : 

There is a total absence of valve main
tenance and of any hot spot in the combus
tion chamber. Since pre-ignition and det
onation are often traceable to the red-hot 
exhaust poppet valve, this latter item ap
pears quite important. There are greater 
effective valve areas and reduction of re
strictions to the gas  flow. The poppet valve, 
however skilfully designed, and even if four 
valves are placed in the head, suffers from 
definite limitations as to valve area. In the 
sleeve valve, almost the whole wall of the 
cylinder may be used for gas inlet or ex
haust. Large valve area is particularly valu
able in achieving rapid scavenging in the 
two-cycle engine. Sleeve-valve engines are 
relatively silent in operation. 

It is possible to achieve any desired con· 
trol of  cylinder turbulence in sleeve-valve 
engines. Fuel injection is one of the secrets 
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A portent of the future-passengers housed within the win g 

of the aircraft Diesel, and successful in
jection must be accompanied by proper 
swirl and stratification of the incoming air. 
The sleeve valve gives the designer a chance 
to secure these ends. 

In all probability the best combustion 
chamber should have a perfect hemispheri
cal shape. It is clear that this cannot be 
achieved with a poppet valve system, but 
is perfectly possible with the sleeve valve. 
It is further claimed that there is a decrease 
in the number of parts. 

Perhaps Mr. Fedden has glossed over 
some of the difficulties, such as cooling 
through a double wall ; namely, valve sleeve 
and cylinder proper. Also, actuating the 
sleeve valve through cams from the crank
shaft is a nice mechanical problem. Prob
ably an experienced poppet-valve man would 
have other "contrary" arguments to offer. 
Nevertheless, we will go along with Mr. 
Fedden in saying that the sleeve valve de
serves full study on the part of American 
designers.-A . K. 

DESIGN TRENDS IN GIANT 

FLYING BOATS 

WHILE American, English, French, and 
German airlines are making their 

transatlantic survey flights with existing 
equipment, it is interesting to consider what 
transatlantic flying boats may be like in a 
very few years. According to a paper by 
I. M. Laddon and T. P. Faulkner in the 
Consolidator, even the latest Boeing Clipper 
is but a forerunner of greater things to 
come. These authors predict : 

I-Increase in size to a gross weight of  
400,000 pounds and more. 2-Three hun
dred passengers, with baggage, mail, and 

express, and a range sufficient to cross any 
ocean non-stop. 3-Speeds of over 300 miles 
an hour in the stratosphere_ 4--Comfort and 
equipment fully equal to that of an ocean 
liner. 5-A means of "assisted take-off" 
( such as a catapult ) so that schedules will 
not be affected by water conditions. 6-
Increase in size of wings, allowing all pas
sengers and operators to be accommodated 
within the wing ; thus the hull will assume 
much smaller proportions and project far 
less below the wing. 7-Higher wing load
ings and the use of stainless steel instead 
of aluminum alloys, particularly in places 
of great stress concentration. 8-Large, de
pendable, liquid-cooled engines completely 
housed. At the beginning of a voyage, all 
six engines might be brought into play, and 
then as fuel load is lightened, two engines 
might be taken out of commission with 
"hydromatic feathering" propellers set edge
wise into the air stream. 

Announcements of the bids recently sub
mitted to Pan American Airways sub
stantiate these trends. Five important com
panies--Boeing, Consolidated, Douglas, 
Seversky, and Sikorsky-have submitted de
signs which are being examined by a Tech
nical Committee of which Colonel Lindbergh 
is a member. 

The design presented by Consolidated 
Aircraft is to weigh 168,000 pounds and 
develop a minimum average cruising speed 
of 240 miles an hour for a 5000-mile range. 
Four liquid-cooled engines of  2150 horse
power each are to be located between spars 
in the wing, with an extension shaft driving 
the tractor propellers. Access to these en
gines will be available during flight for 
servicing and minor repairs. Auxiliary tip 
floats disappear into the wing in flight. It 
is proposed to house 36 passengers in the 

Sikorsky's conception of the future Super Clipper 

A projected I68,000-pound Consolidated flying boat 
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wing. The main problem encountered in 
putting the passengers within the wing was 
the interference with the cabin by the wing 
bulkheads or ribs. This was overcome by 
putting main bulkheads at the sides of each 
compartment and using arched auxiliary ribs 
which did not impair the effective head 
room of the compartment. 

In the design submitted by Igor Sikorsky, 
the hemispherical nose of the beautifully 
streamlined hull is necessary for stratos
phere use, with a supercharged cabin. The 
payload of the proposed Sikorsky flying boat 
will be 25,000 pounds and cruising speeds 
may reach 300 miles an hour.-A . K. 

S PEAKING OF AIRPLANE 

S IZES ! 

THE mammoth and the midget, two ex
tremes of airplane construction built in 

plants only a short distance apart, were both 
recently tested for the first time. The giant 
is the new Douglas luxury transport, largest 

Height of this tiny engine is 3 % 
inches ; . it develops ¥.- horsepower 

and most powerful airplane yet built. Its 
65,000 pounds of streamlined metal, powered 
with four super·charged motors, will carry 
42 passengers more than 2000 miles without 
refueling. 

In relation to weight, the Phantom model 
plane, the midget mentioned, develops a 
flight range never remotely approached by 
the big Douglas or any other commercial 
airplane. The engine develops . one seventh 
of one horsepower and will carry the 20-
ounce plane five miles on its normal gasoline 
supply. If the Douglas transport could fly 
as far in proportion to its weight as can the 
Phantom, it could circle the globe ten times 
before landing to refuel. 

The Phantom engine could be passed 
through an exhaust valve of the larger craft's 
power plant ; its total height is less than 3% 
inches. 

INDUCTION MOTOR FOR 

EDUCATIONAL INSTITU

TIONS 

A PRACTICAL laboratory unit for dem
onstrating fundamental operation of 

alternating-current motors has been devel
oped by the Westinghouse Electric & Manu
facturing Company. 
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Front and rear views of the labor
atory unit for demonstrating alter· 
nating-current motor fundamentals 

This unit has the unique arrangement of 
a standard squirrel cage motor with a spe
cial circular terminal board. Inlaid under 
the top surface of the board is  a representa
tion of the 48 slots in the primary of the mo
tor, together with numbered lines to show the 
actual location of the coils in the slots. The 
ends of these 48 stator coils are connected 
on the rear of the board to the studs shown 
as the ends of the coils when looking at the 
front of  the board. This makes it possible 
to interconnect the coils in any desired man
ner by the use of leads or j umpers on the 
face of  the board. The use of the numbers 
1 and 101, 2 and 102, and so on, for the 
respective terminals at the end of each coil 
makes it  easy to follow through when mak
ing connections. Three sets of colored leads 
are supplied so that groupings and phases 
can be identified by using different colors. 
This entire arrangement makes it possible 
to connect the tnotor for either two, four, 
six, eight, or ten poles and for either two
phase or three-phase power supply. Single
phase operation can be secured by connect
ing for two phase and using a capacit or 
( st atic condenser ) in one phase. 

G LASS CLOTH IN 

ELECTROPLATING 

A BAG of glass cloth has been developed 
to put around the anode in an electro

plating bath to catch any insoluble particles 
that might otherwise form holes in the elec
troplate. Recent improvements in glass cloth 
permit the construction of a bag from seam
less tubing woven of glass which easily re
sists the chemical action of the electroplating 
bath. The lower end of the tube is sealed 
by a special process so that nothing but glass 
is in contact with the solution. The pores of 
the glass cloth give sufficient electrical con
ductivity so that the electroplating process 
is not changed.-D. H. K. 

GOVERNMENT SEIZES 

POISONOUS EYELASH DYE 

THE first seizure under the new Federal 
Food, Drug, and Cosmetic Act of  June 

25, 1938 has been made. The United States 
Department of Agriculture announced re-
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cently that on the recommendation of the 
Food and Drug Administration, the Federal 
District Attorney at Milwaukee, Wisconsin, 
caused seizure of a consignment of "Lash 
Lure, The New and Improved Eyebrow and 
Lash Dye." The Government alleges that this 
product is adulterated in that it contains 
a poisonous or deleterious substance-a coal
tar preparation, paraphenylene diamine
which may make it inj urious to users. 

The product against whiclf the Govern· 

ment has proceeded has an unenviable his· 
tory, say Department officials. Numerous in
stances of  severe eye injury to women who 
have used the product are on record, includ
ing a number of cases of total blindness. 
Until the passage of the 'l1eW Food, Drug, 
and Cosmetic Act, the Government has been 
powerless to prevent continued traffic in this 
article. 

Under the new Food, Drug, and Cosmetic 
Act the interstate shipment of dangerolls 
cosmetics is immediately prohibited. The 
act, in most of its provisions, does not be
come effective until June 25, 1939. 

NEW PROCESS FOR TIN 

PLATING 

A NEW process for applying tin to fab
ricated articles of other metals consists 

in suspending the articles for a few minutes 
at 500 to 600 degrees, Centigrade, in  an at
mosphere consisting of a mixture of hydro
gen and stannous chloride vapor. The pro
cess, called "Stannising," depends upon the 
reduction of stannOllS chloride to metallic 
tin by hydrogen on the surface of the metal 
to be coated. The thickness and other char
acteristics of the coating can be controlled 
by regulating the temperature and time of 
exposure.-D. H. K. 

ADHESIVE FASTENS C UTS 

WHEN STEREOTYPING 

A FEW months ago, after extensive re
search, Van Cleef Brothers, of Chicago: 

announced Plate-Tak as a new and econom
ical means of attaching cuts to metal or 
wood bases in the process of making stereo
types. Plate-Tak, made with a special long 
fiber base, is an ultra-thin double adhesive 
tape having a very efficient adhesive coat
ing on each of its surfaces. The successive 
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layers of Plate·Tak are kept from adhering 
to each other in the roll hy means of a pro
tective Holland cloth backing such as the 
manufacturer of  this product has used on 
its rubber insulating tapes for years. 

Much of the printing in the newspaper 
field is done from stereotypes which are the 
result o f  molding type metal in papier-mache 
forms or matrices which are first given re
verse impressions from original type faces 
and cuts or electrotypes. It has long been 
the practice to use small brads or tacks to 
hold the cuts in place during the impression 
process. Plate-Tak, however, is replacing 
this method which took considerable time 
and exposed the cuts to damage in the 
mounting operation. 

When mounted with Plate-Tak, cuts or 
electrotypes are so securely anchored in 
place that the pressure roller will have abso
lutely no effect upon them, and because of 
the extreme thinness of the product, Plate
Tak will cause no bumping-up effect when 
the impression is made. 

When it is desired to release a cut from 
its base, it is only necessary to pry the cut 
upward and roll off the Plate-Tak which 
always removes cleanly and with ease. Cuts, 
however, will not slip laterally or longi
tudinally while on their base. 

JUNGLE MOSQUITOES 

TRANSMIT YELLOW FEVER 

JUNGLE-BRED mosquitoes can harbor 
and transmit yellow fever, a Rockefeller 

Foundation research team at Rio de Janeiro 
reports in a communication to the journal, 
Science. Until recent years yellow fever was 
regarded as a house disease, but when in 
] 932 it broke out under rural and jungle 
conditions the existence of a jungle type of 
the disease became evident. 

During the epidemic of this year, jungle 
mosquitoes were caught and allowed to bite 
monkeys in order to determine whether they 

Photographs from Mirzaoff 
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carried and transmitted the disease. The re
search workers were Drs. R. A. Shannon, 
Loring Whitman, and Mario Franca of the 
Co-operative Yellow Fever Service of Brazil 
and the International Health Board.-Sci
cnce Service. 

I-LEECE 

A CENTURY ago the average an-
nual fleece weight of sheep 

was only about two pounds and 
wool production was concentrated 
in the North Atlantic States. Today 
the annual fleece averages about 
eight pounds and wool growing is 
most important in Texas, the far 
West, and Ohio. 

BETTER USE OF 

ANTI·FREEZE 

T OSS of anti-freeze from modern auto
L mobile engines equipped with thermo
stats occurs principally through leakage and 
overflow, according to a recent investigation 
made by the Ammonia Department of the 
Du Pont company. It was found in this in
vestigation that the amount of methanol 
anti-freeze which boiled out of the radiators 
was only a very small fraction of the total 
loss and that the total loss of so volatile a 
material as methanol was very little differ
ent from the loss of anti-freeze materials 
which did not boil away. Comparison be
tween methanol, which boils at 149 degrees, 
Fahrenheit, and ethylene glycol, the boiling 
point of which is  387 degrees, Fahrenheit, 
shows the losses to be very nearly the same. 
This similarity of behavior is  accounted for 
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hy the fact that when methanol boils out of 
the solution some of the water boils away 
at the same time and also that the overflow 
and leakage from the system take out both 
methanol and water. The recommendation 
is that in replacing anti-freeze in cars 
equipped with thermostatic radiators the 
anti-freeze be added in solution instead of 
straight. Thus a radiator protected by me
thanol to 0 degrees, Fahrenheit, should con
tain originally about 27 percent methanol, 
and 27 percent methanol solution should be 
nsed to make up losses.-D. H. K. 

WOODEN STAMP PAD 

A NEW stamp pad is  made of a block of 
wood with the grain surface exposed. 

Developed by the Phillips Process Company, 
Inc., this pad is always flat, firm, and free 
from lint ; samples that have been tested 
indicate that it does not become sticky. A 
special ink is used that is not affected by 
moisture or humidity and always gives a 
clean, sharp, uniform impression. 

PREVENTION OF STREAM 

POLLUTION 

IN the iron and steel industry an outstand
ing problem i s  to prevent stream pollu

tion by waste liquors from such operations 
as pickling, in which metal is  commonly 
acid-treated. This industry, after many years 
of  heavy expense in endeavoring to solve this 
problem, has recently founded, through the 
American Iron and Steel Institute, a fellow· 
ship at Mellon Institute of Industrial Re
search, in Pittsburgh, with the aim of acquir. 
ing novel ideas and attempting a definite 
solution just as soon as possible. 

According to word from Mellon Institute, 
this investigation will be carried on thor
oughly until concluded to the satisfaction of 

This combination of a revolver and a mInIature camera, 

devised by A. Kurnick, should get its man either with a bullet 

or on sensitive film. When, as above, left, the gun is  fired at 

an intruder, there is always recorded on the film a photograph 

of the law-breaker. In the top center illustration the inset 

shows the actual size of a contact print from the negative, the 

larger picture being an enlargement that gives sufficient detail 

to be of value to the police in tracing the criminal. Details 
of the camera mechanism are shown in the other three il· 
lustrations. The film, sufficient for six exposures, is carried 
on a hexagonal spool which is rotated every tillie the 
trigger is pulled, in order to bring a new frame into 
position. The trigger also operates the shutter mechanism. 
A single screw holds the six-ounce camera to  the revolver 
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Industrial rars operate within the roof trnsses of this new building 

health and industrial authorities .  It will be 
the obj ective to treat or process the waste 
liquor of pickling plants so as to render it 
entirely safe for discharging into streams, 
recovering from it chemicals from which 
useful products can be made economically. 

Thousands of tons of iron and sulfuric 
acid are now wasted annually in various 
districts of this country by the lack of a 
suitable method of treatment, especially a 
procedure that can be employed on the large 
scale necessary in big mills ; through the 
fellowship at Mellon Institute a concerted 
effort will be made to take out the chemicals 
in solution in the liquor and to discover 
uses for them. 

CARS RIDE THROUGH 

TRUSSES 

FARMERS throughout the rich agricul
tural areas which spread out like a fan 

at the foot of Lake Michigan will soon be 
driving up to the world's most completely 
mechanized fertilizer plant in Ch icago 
Heights, Illinois, for scientifically blended 
chemicals to meet their soil conditioning 
needs. 

Inside the International Agricultural 
Corporation's new plant, located a block 
from the Lincoln Highway, a crew of 30 
men are establishing new highs in efficient 
operation for this industry. The plant rep
resents the first commercial application of 
the portal truss designed by engineers of 
The Austin Company to simplify the in
stallation of conveyors, ducts, walkways, or 
other facilities in otherwise useless roof 
areas. By eliminating all diagonals from the 
trusses in this all-welded structure, they have 
opened up 12 seven-foot passageways just 
below the building's roof, so that industrial 
cars could ride right through on tramways 
which are supported on and extend between 
the trusses. 

From a structural standpoint the plant 
suggests many interesting future uses for 
the portal truss. According to Austin Com
pany's engineers, these welded trusses open 
up three entirely new conveyor levels, which 
will be of particular value in the bulk 
handling of materials for chemical, paint, 
ruhber, and food industries, not to mention 
many metal working fields. Tram rails can 
be suspended from the upper chord of the 

Realistic outdoor effects are obtain
ed iu a skyscraper room through the 
use of photomurals set within frames 
and properly lighted, as shown 
above and below. In this case, the 
murals are part of a memorial room 
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truss and stretched between trusses to carn 
materials through the upper portion of th� 
portals, while tram cars operate below bUI 
still inside the portal. In addition, mono
rails can be installed directly on the bottom 
chord of the roof trusses, to operate below 
the truss, the lower flange of which can Iw 
adapted to serve as a rail. 

LEMONS 
TIMON imports have dwindled 

during the past 20 or 30 years 
to insignificant proportions, while 
California's production has steadily 
increased. During the five-year pe
riod, 1927-31,  that state's average 
production was 6,300,000 boxes, 
while in the following five-year pe
riod  prodnction had stepped np to 
8,100,000 boxes. 

PHOTOMURALS RECAP

TURE OUTDOORS 

FOR MEMORIAL ROOM 

FOURTEEN storics above the streets, in 
the midst of Chicago's crowded west 

side, a quiet room has been set apart as 
an unusual memorial to an unusual man. 

There are no plaques, no busts, no com
monplace mementoes. On a sturdy work
bench is a small lathe. On the wall is its 
motor. Over there, on another bench, are 
interesting looking tools, neatly arranged. 
Evidently, the man who used these things 
was something of a philosopher and an 
artist, too, for clippings and maxims arc 
tacked to the walls and window frames ; 
from the windows one looks, not down upon 
a smoke-scarred city, but into what appears 
to be an actual shaded yard, a massive tree 
and at the right, a cluster of shimmering 
bamboos ! All this 150 feet up in the air ! 

This skyscraper sanctuary, on one of the 
top floors of the University of Illinois Med
ical and Dental Building, is, in effect, a 
restoration of the California laboratory of 
the late Edward Hartley Angle, the father 
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ARMY 
H A N D  S I G H T I N G  L E V E L S  

Here' s  the handiest little sighting 
level you'll ever buy for only $1.00. 
Made in U. S. A. by leading instru
ment maker to sell for $5.50. We 
have a limited supply available at 
the low price of $1.00 each, all 
brand new and in Al condition. 
Used and recommended by many 
gov't agencies, leading engineers 
and contractors for grading, sur
veying, landscaping and road build
ing. Many other uses. MAIL YOUR 
DOLLAR TODAY for this handy 
level ; your money will $ 00 be refunded if level is 1 POSTPA I D  
not a s  r e p r e s e n t e d .  I N  u .  S. A .  
ACT NOW. f���ii�¢ 

a
f�� 

C . O.D . 

(Binoculars repaired, bought, sold.) 

F. C. M E I C H S N E R  CO., Dept. SA 
93 Federal St., Boston, Mass. 

When you write to advertisers 
The E ditor will appreciate it If you 
will mention that you saw it in 

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

-L O M A R A 
HANDY • PRECISE 

\Vith o r  
witbout 

stand 

For all  types 

of r e s e a r c h  

work, a t  home, 

in the labora

tory and afield. 

Will serve the 

engineer, medical 

man, chemist, bio

logist, botanist, etc. 

S c i e n t i f i c  i n s t r u 

ments with excellent 

optical system. 

Electric lamp attach

ment can be supplied. 

Various models 
magnify 

.I5x to i410x 
$7.50 

and np 

For detailed in/ormation address 

Dept. S.A.-l0 

c. P. Goerz American Optical C�. 
3 1 7  EAST 34th ST R E ET N EW Y O R K  
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of one of humanity's most beneficial ser
vices�orthodontia�the science of straight
ening teeth. 

The window frames and sash are set in 
a false wall. The scenes observed through 
the panes are not real, but strikingly natural 
illusions produced by means of large photo
murals. The views are taken from actual 
photographs snapped from the windows of 
Dr. Angle's original laboratory in Pasa
dena. They have been enlarged to proper 
scale, colored, and lighted to give an unusu
ally realistic effect. 

ARTHRITIS 

T HE scope of the economic prob· 
lem of arthritis, one authority 

states, is seen by the fact that in the 
United States alone it causes a loss 
of over 7,000,000 work·weeks at an 
approximate cost of $200,000,000 a 
year. 

LEAKLESS FOUNTAIN PEN 

FOR many years attempts have been made 
to perfect the fountain pen so that there 

will be no leakage at any time. The first 
friction cap was a notorious offender, often 
soiling fingers or opening in the pocket so 
that clothes were badly stained. Some of its 
shortcomings were corrected by the develop. 
ment of  the screw cap, in which a shoulder 
fits tightly against the flat rim at the base of 
the pen .point. Changes also have been made 
in the feed in the endeavor to prevent pump· 
ing of the liquid and flooding of the point. 

Mr. Julius L. Schnell, an inventor long 
associated with the development of  some of 
the most famous pens on the market today, 
tackled this problem and has solved it by 
an ingenious yet simple invention. Mr. 
Schnell reasoned that when the pen is  car· 
ried in the pocket, the heat of . the body 
expands and compresses the air in  both the 
cap and in the barrel above the level of the 
ink. When the pen is removed from the pock. 
et and the cap is unscrewed, the compressed 
air in the barrel expands through the feed, 
carrying with it a certain amount of ink. 
Thus the pen is often flpoded around the 
feed and point. 

The invention which Mr. Schnell has made 
to correct this fault and on which he has 
received a patent consists in  the insertion 
of a tiny perforated bushing in the side of 
the cap to give a free outlet for the air im· 
prisoned within. By means of  this air outlet, 
air escapes as fast as it expands so that there 
is no built-up pressure within the barrel of 
the pen. Tests show that this invention keeps 
both the point and its feed dry at all times, 
and it remains only for the point to be so 
designed that proper feeding is always as
sured. 

DRY CLEANING SOLVENTS 

CLEAN COAL 

By using the difference in specific grav· 
ity between coal and slate, more ac· 

curate separation and cleaner coal are being 
produced by a new method employing heavy 
synthetic liquids similar to the solvents used 
in dry cleaning. The liquids used are mix· 
tures of the so-called halogenated hydro
carbons, which are several times as heavy 
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FACTORY 
GUARANTEED 
N E W R E M I N G T O N  N O I S E L E S S  

P O RTA B L E  

MONEY BACK GUARANTEE. ID-DAY FREE TRIAL OFFER AT LAST! The famous Remington 
Noiseless Portable that speaks, in 

a whisper is available for as little as 
10c a day. Here is your opportunity to 
get a real Remington Noiseless Porta
ble factory guaranteed. E quipped with 
all attachments that make for complete 
writing equipment. Standard keyboard. 
Automatic ribbon reverse. Variable line 
spacer and all the conveniences of the 
finest portable ever built. PLUS the 
NOISELESS feature. Act now while 
this special opportunity holds good. 
Send coupon TODAY for details. 

Y O U  D O N'T R I S K  A P E N N Y  

We send the Remington N oiseless Port
able direct to you with 10 days' FRE E 
trial. If you are not satisfied, send it 
back. WE PAY ALL SHIPPING 
CHARGES. 

GREATEST TYPEWRITER 
BARGAIN IN 1 0  YEARS 
Imagine a machine that Equipped with all at
speaks in a whisper . . .  tachments that make 
that can hardly be for complete writing 
heard ten feet away . eqUipment, the Heming
You caD write in a li� ton 1\oiseless Portable 
brary. a sick room, a pl'ocLures manifolding 
Pullman berth without and stencil cutting of 
the slightest fear of execptional character . 
disturbing other s .  And Furnished in black with 
in addition to quiet its shining chromium at
s u p  e r b performance tachments . lI�ind Qut 
literallY makes the about this special offer 
words seem to flow w i t  h 0 u t obligation . 
from the machine . l\lail coupon today J 

F R E E . TYP I N G  C O U RSE 
With your New Remington NOiseless Portable we will 
send you-absolutely FHEE-a 2 4 - page typing instruc
tion book featuring the Touch System, used by all 
expert typists. It i s  simply written and completely iUus
trated . . lnstruc.tions are as simple as  A, n, C .  Follow 
these lllstructlOns during the I O -Day Trial Period 
we give you with YIOur typewriter and you will wonder 
why you ever took the trouble t o  write letters by 
hand. You will be surprised how easy it i s  to learn 
to type on· the fast Hemington .xoiseless Portable. 

SPECIAL. CARRYING CASE 
Also under this new Purchase Plan we win send yOU 
along with your Hemington NOiseless Portable a spe
cial carrying case sturdily built of 3 -plr wood.  This 
handsome case is covered with heavy Du Pont fabric. 
The top :is removed by one motion, leaving the m a
chine firmly attached to the base . This makes it 
easy to use your Hemington anywhere-on knees. in 
chairs. on train s .  Don't delay . • .  send in the coupon 
for complete details ! !! N! � U�0 N.- W� IL.! '2W_ P!!! C� !!,O ':! 
Hemington Rand Inc • • Dept . 240-10 
465 Washington St . ,  Buffalo. N .  Y .  
Tell m e ,  without obligation, how to g e t  a Free Trial of 
a new Remington Noiseless Portable, inrludil1lg Carrying 
Case and Free Typing Booklet for as little as IOc a day, 
::;;end Catalogue. 

Name . . . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

Address . . • . . . . • . • • • • . • • • . . . • . . • • • • • • • • • . . . . . . . . . . . . . • •  

City . • . • • • • • • • • • . • • • • • • • • • • • • • • • • • • • . • •  '. ' . State . . . . • • • •  
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"The A dept only con· 

verses at his best with 

the A dept.  A ro u n d  

him is a sacred circle, 

and within it only the 

Elect are allowed to 

enter • • • • • and all 

who are excluded ex· 

clude themselves." 

-"Fro." Elbert Hub· 

bard (a Rosicrucian). 

• 

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

DO U N SEEN POWERS 
D I R E C T  O U R  L I V E S l 

Every important discovery on mind power and 
sound thinking, as applied to self advancement, was 
known centuries ago, before the masses could read 
and write. What was this strange power the ancients 
possessed 15,000 to 25,000 years B. C.? What was 
the source of this knowledge that built the Pyramids 
and the mighty temples of the Pharaohs? For un· 
known years before this period, those who had lived 
contributed l ittle or nothing to advancement or to 
the world, yet in but one hundred years there were 
created not only lasting monuments but vital teach. 
ings and philosophies that l ive and are used today ! 
You can learn why the great masters through the 
ages were Rosicrucians. The Rosicrucian secret 
teachings are offered to those who seek to use them 
solely for the perfection of their inner faculties and 
in the mastery of the daily obstacles in l ife. Have 
you the open mind to know of these great teachings? 
Have you the courage to step out of your present 
existence and learn of the mysterious forces that 
await your command? In your own span of life, 
times and conditions have changed. Are you attuned 
to these changes? If you are, then you have found 
yourself happy with the feeling of accomplishment 
and the fulfillment of your dreams. If you are like 
a pendulum, swung back and forth as conditions 
changed about you, then it is you who fails to grasp 
the significance of a f,,11 l ife. If  you are sincere, the 
purpose of the Rosicrucians will be a new doorway 
of l ight for you-if you are but curious, don't heed 

. this aid which is directed to those of a purposeful 
life. The teachings of the Rosicrucians will unfold 
a new vision founded on the basic laws of life and 
will aid you to push away obstacles with a new en· 
ergy when you apply the greatest of all powers in 
man's control ! 

FOR YOU A 61FT COPY 
OF THE SEALED BOOK 

The I nternational Organization o f  Rosicrucians 
offer you an insight into their teachings with this 
book, "The Secret Heritage." It will introduce you 
to teachings and wisdom that produced such charac. 
ters as Amenhotep IV, Leonardo da Vinci, Isaac 
Newton, and that today has many thousands of memo 
bers learning the mastery of l ife ! You can use this 
knowledge in a rational and practical way without 
interference with your religious beliefs or personal 
affairs-you can use its profound principles to meet 
and solve the problems of your life in these complex 
times. You are invited to learn more by writing 
your request for "The Secret Heritage" to : 

SCRIBE G. R. H .  

CC5be R O S I C R U C I A N S  
( A M O R e )  

SAN JOSE, CALIFORNIA 
The Rosicrucians are NOT a religious organization. 

You Audit the Accounts 
of yo u r  Treasurer, 

Why not your I nsurance? 

Authors, Writers, Speakers, 
Technical and Scientific Subjects 

Your manuscripts, college theses, 

speeches edited and criticized for 

style and diction ; suggestions for 

rewriting given ; possible markets 

quoted-$ 1 .00 per thousand words. 

Highest references. 

After a l l  it is the 
Basic Assurance of your 

I nvestment 

L. S. TREADWELL & CO., I N C. 
I N D E P E N D E N T  Be U N A F F I L I A T E D  A O V I S E R S  

1 1 6 J O H N  S T R E E T  N E W  Y O R K  
TECH EDITORIAL SERVICE 

2 6  West 40th Street, New York City 
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as water. Mixtures are made which have a 
specific gravity just between that of coal 
and of the refuse to be separated. Cracked 
coal as it comes from the mine is wetted 
with water and passed through a bath of 
the heavy liquid. As a result the coal sep· 
arated by floating has less ash and a higher 
heating value. After the treatment the 
liquids used are easily recovered. A typical 
mixture could be made of pentachlorethane 
and tetrabromoethane.-D. H. K. 

Passengers on the Pennsylvania 
Railroad's Broadway Limited have 
at their command a secretary with 
a fully equipped private office . 
Although the secretary will work 
anywhere in the train that a pas· 
senger may request, most patrons 
prefer the quiet of the office where 
letters and messages may be taken 
directly on a noiseless typewriter 

ARTIFICIAL EMERALDS 

IN case you plan to give your wife or fian
cee an emerald necklace, you need not 

worry about being swindled with a man
made imitation. 

It is true that chemists can make real 
emeralds which resemble, in many respects, 
those dug from the ground. But it costs far 
more to ' make them than to dig them and 
there are differences which can be detected 
by almost any jeweler or mineralogist. 

A DASH OF BITTERS 

E XCEPT for milk, most popular bever
ages are conspicuously bitter ; some 

people drink only chocolate· flavored milk, 
which is  bitter. Coffee and coffee substitutes 
are bitter and "burnt" ; tea, mate, and cas
sina are bitter and astringent ; cocoa is  bitter 
and aromatic ; tomato juice, citrus juices, 
and many manufactured soft drinks are con
spicuously bitter and sour. Beer is  outstand· 
ingly bitter. 

There is an old belief, perhaps in part 
true, that bitter things stimulate appetite. 
Based on this theory were the "stomach bit· . 
ters" of a generation ago, and possibly some 
of the current vogue of hors d'ceuvres ane! 
smjjrga�bord. Bitters are being incorporated 
into the flavor of some brands of  sausages. 
A breakfast starting with bitter grapefruit, 
followed by bitter coffee, and perhaps with 
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marmalade, is satisfactory to many, although 
sweetness is often used to tone down the 
bitterness. 

Perhaps the broadest interpretation of the 
use of bitterness is that, as one of the four 
fundamental tastes, it has to be included in 
all highly-flavored dishes or drinks. Its pres
ence in large amounts allows increase of the 
other taste factors so that a strong-tasting 
article is possible without the taste unbal
ance that would be so obvious in its ah.

' 

sence. There is a sound physiological basis 
for table condiments including sugar for 
sweetness, salt for saltiness, vinegar or lemon 
juice for the sour tang, and meat sauces, 
pepper, and mustard competing for use in 
imparting bitterness.-The Industrial Bulle
tin of Arthur D. Little, Inc. 

A VERSATILE 

RULE AND GAUGE 

THE simple device shown in our illustra· 
tion can be used for many purposes by 

mechanics, toolmakers, draftsmen, experi· 
menters, and all tool users. Its principal arm 
is graduated on one side with a 1/64-inch 

rule and with a 1/32-inch rule, while the 
curved end piece is  graduated in degrees so 
that with the auxiliary arm swung out the 
tool becomes a protractor. The angular end 
serves as a drill point gauge. 

On the reverse side are a number of de
signs showing the manner of using this tool ; 
also given are three tables of tap drill sizes
machine, U .s.S., and S.A.E. 

This tool is made of stainless steel for long 
use and comes in a leather case. 

SCHOOL BOOKS NOT 

LIKEL Y TO CARRY 

DISEASE GERMS 

EVERY so often in some community 
comes up the question of disease germs 

being spread by school books. This is only 
natural since books handled by patients 
having tuberculosis, scarlet fever, diphtheria, 
meningitis, infantile paralysis, and kindred 
diseases are more than likely to get some 
of the germs on them either from the pa
tient's breath in sneezing or coughing or 
from his hands. 

A pretty clean bill for ordinary school 
books, however, and some recommendations 
on books in general, are now presented by 
Arthur H. Bryan of the science department 
of Baltimore City College. He collected 
pages from very old and from newer school 

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

A Partnership of 
S C I E N C E  and ART 

If there is such a thing as a hotel heing the expression 

and the essence of the finer aspects of the life of a city, 

surely it is no immodesty to claim that distinction for 

The Waldorf-Astoria. 

Here, not only the art of living luxuriously, hut the 

science of living wisely and efficiently, and therefore 

economically, come to fruition in such a totality of ad

vantages as only art and science together could achieve. 

Science is the source of its creature comforts, hut 

what most endears it to the world is its knowledge 

and its practice of The Art of Home ! 

THE 

WA L D O R F - A ST O R I A  
P A R K  A V E N U E · ,1 9 T H  T O  5 0 T H · N E W  Y O R K  
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The Editors Recommend 
Best Sellers in Science 

1. SOILLESS GROWTH OF PLANTS-By Carleton Ellis and Milton W. Swaney. 
Complete information, popularly presented, regarding the problems and difficulties of tank 
farming. Formulas for chemicals and instructions for preparing tanks and other containers 
are given. Recommended to both experimenters and commercial growers.-$2.90 postpaid. 

2. KNOWING YOUR TREES-By G. H. Collingwood. 
Fifty common trees of the United States, each tree discussed in a two-page spread, with 
pictures of a typical tree, of foliage or  fruit, and of the trunk, and a drawing of the United 
States showing natural range of the tree.-$ 1 . 1 5  postpaid. 

3 .  THE ENGINEER'S SKETCH·BOOK OF MECHANICAL MOVEMENTS-By 
Thomas Walter Barber. 

"'orking drawings of practically every conceivable movement, device, appliance, and COll 
trivance employed in the design and construction of machinery for every purpose. Xearly 
3000 illustrations.-$4.45 postpaid. 

4. THE MATTHEWS·NORTHRUP NEW INTERNATIONAL ATLAS AND ILLUS· 
TRATED GAZETEER. 

Complete detailed maps of all sections of the world plus a gazeteer with compact descriptions 
of countries .  cities ,  and physical features. Highly recommended as an office or  home 
reference.-$3. 1 5  postpaid. 

5.  A MARRIAGE MANUAL-By Hannah M. Stone, M.D., and Abraham Stone, M.D. 
A practical guide to Sex and marriage, covering fitness for marriage, mechanism of re
production, prevention of conception, and similar vital subjects. Answers questions most 
often asked these authors by their consuitants .-$2.65 Ilostpaid. 

6 .  THE ART AND SCIENCE OF MARRIAGE-By Esther B. Tietz, M.D., Ph.D. 
and Charles K. Weichert, Ph.D. 

A well-balanced, authoritative study of the body and its functions, including the repro
ductive system, and a practical discussion of courtship and marriage. Recommended espeeial1y 
for engaged couples.-$2.65 postpaid. 

7. MANAGING YOURSELF-By Milton Wright. 
Read it, do what it tells you, and you will have succeeded in elevating yourself by your own 
bootstraps into a better personality-more able, more lilmhle, tl!erefore more successful. 
This has enjoyed a wide sale.-$2.65 postpaid. 

8. 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.-$3.95 postpaid. 

9. PROCEDURE HANDBOOK OF ARC WELDING DESIGN AND PRACTICE. 
Any structural engineer or  deSigner, manufacturer, or arc welder will find this thick volume 
of 1 0 1 2  pages complete in every essential. Illustrated with hundreds of pictures, drawings, 
and designs. Limp leatherette.-$ 1 .50 postpaid. 

10. THE RADIO AMATEUR'S HANDBOOK ( 1938 Edition ) .  
The story of amateur radio from its beginnings, plus elementary principles . fnndarnental  
circuits, and facts concerning the whole subject. 446 pages of accurate facts.-$ I .OO postpaid. 

l l .  SCIENCE EXPERIENCES WITH HOME EQUIPMENT-By C. J. Lynde. 
A book of 200 simple home tricks based on physical laws, each experiment being illustrated 
and its principle explained.-$1 .35 postpaid. 

12. THE HANDY MAN'S HANDBOOK-By C. T. Schaefer. 
Fourth edition of a very popular book-a practical manual on the use of tools and 110W to  do 
all sorts of odd jobs around the home.-$ 1 . 1 5  postpaid. 

13. AIR CONDITIONING IN THE HOME-By Elmer Torok, M.E. 
Fundamental principles of air conditioning. Various kinds of equipment and what each will 
do, and how the equipment i s  installed and operated.-$3.20 postpaid. 

14. RADIO CITY STAR AND CONSTELLATION FINDER-By James S. Andrews. 
Xot a book but a cardboard, printed, rotating device which automatically shows the stars a s  
seen a t  any hour i n  the year. A help in learning the constellations. ( Formerly 85 c ) -60 cents 
postpaid. 

IS. WILD FLOWERS-By Homer D. House. 
This superb book has 364 color plates and 340 pages of text. Hundreds of wild flowers in all 
parts of the United States can be identified through the pktures and the «(escriptions whi('h 
were written by this noted authority .  (Formerly $ 7 . 5 0 . )  Xow $4.45 postpaid. 

16. THE NEW MAGICIAN'S MANUAL-By Walter B. Gibson. 
Contains over 1 0 0  complete and easily followed instructions for tricks of parlor magic. A 
bound-in envelope contains all the actual apparatus needed for these tricks.-·$3.25 postpaid. 

17. SHIPS OF THE WORLD'S BATTLEFLEET5-Edited by Pay·Lieut. Comdr. 
E. C. Talbot.Booth, R.N.R. 

E ssential facts regarding the p rincipal ships in the navies of the important powers, with de
tails of construction, silhouette draWings, and a large number of photographs.-$ 1 .65 postpairl . 

18.  THE MYSTERIOUS UNIVERSE-By Sir James Jeans. 
('overs a remarlmbly broad territory, touching on everything new in modern Vhysics ,  as
trophysics, and cosmology. :Many men of science now are leaning toward a nOll -materialist ic  
interpretation of the  universe and Jeans is one  of these.- (Formerly $2.40. ) Kow $ 1 . 1 5  postpai(\. 

19. THE ROMANCE OF ASTRONOMY-By Florence A. Grondal. 
The author writes for the average reader who would like to know more about the stars and 
the planets. Her book brings to  life the facts of astronomy th rough picture and sto!"y. JIlllS
trated with striking photographs and diagrams.- (Formerly $5 .00 . ) $ 1 .85 postpaid. 

20. SNAKES OF THE WORLD-By Raymond L.  Ditmars. 
Probably the most readable, attractive and extensive discussion of the subject yet otl'creu to 
the general reader. It discusses the more than 2000 ditl'erent kinds of snakes. A sllperb 
coUection of illustrations.- (Formerly $ 6 . 0 0 . )  $2. 1 0  postpaid. 

21. SAILING CRAFT-By Edwin J. Schoettle and Others. 
An authoritative account of sailing craft by experts. Chapters on boat designing, cathoats,  
racing S('OWS , 1 5 - and 20 -foot sneaks, \Yee Scots,  modeh; and the sailing of models . etC'. A 
l)Qok for everyone who likes boats, sails boats, or owns a boat .-Illustrated.- (Formerly 
$12 .00 . ) -$2.75 Ilostpaid. 

(Write us for information on books on any subject which interests YOll.) 

For Sale by : Oct. '38. 
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books, most of which had been recently used 
by students, cut up the pages, soaked them 
and shook them in sterile water for from 
15 minutes to one hour, and then transferred 
some of the water to germ· growth media to 
get some idea of how many germs actually 
had been on the pages of the books. 

Ordinary school books, surprisingly 
enough, showed very few germs and those 
mostly of a harmless variety. Books that 
are not too old or dilapidated, he concluded, 
are not serious carriers of infectious diseases. 
School books that are kept for some time 
before being redistributed do not seem to 
have many living disease germs on their 
pages. Old books with visible dirt and grime 
smeared over their pages are capable of har· 
boring many more disease germs than clean 
or new school books. 

Mr. Bryan recommends that old school 
books which are frequently exchanged 
should be opened up and sunned for sev· 
eral hours. Books used by sick children 
should not be handed out to other students 
immediately ( most germs die or lose their 
virulence if kept away from body tissues for 
a while ) .  Books which are dilapidated, out 
of date, and filthy with grime should be 
destroyed. Books coming back from quaran· 
tined homes should be destroyed or held for 
several months before redistribution.-Sci
ence Service. 

DIESEL OIL TAX 

THIRTY.SIX states now tax Diesel 
fuel when it is used in the pro· 

pulsion of motor vehicles on the 
highways. 

CARRIERS OF 

RADIOACTIVITY 

T HE high cost of radium and the intensity 
of its radiation have encouraged research 

workers to seek material on which radium 
or radium emanations can be spread in such 
a way as to dilute them without interfering 
with their valuable qualities. Investigators 
in Prague, Czechoslovakia, have recently 
found that silica gel combined with heavy 
metals and alkaline earth hydroxides yield 
compounds having high absorbing ability 
for radioactive salts and yielding stable em
anations. Good results have been obtained 
with the hydroxides of magnesium, manga
nese, cobalt, aluminum, and nickel combined 
with iron and mixed with silica gel to form 
an absorbing base for radioactive salts. The 
effect of this is to give a more accurate con
trol of the application of radiations of 
radium for medical use.-D. H. K. 

U. S.  FOURTH IN NUMBER 

OF NOBEL PRIZE WINNERS 

THE United States ranks fourth in the 
number of Nobel Prize winners, it is 

shown in a survey completed by Prof. Har
rison Hale of the University of Arkansas for 
the American Chemical Society. Eigbteen 
Americans have been honored with the 
prize since it was first inaugurated in 1901 
under the will of Alfred Nobel, discoverer 
of dynamite. 

Germany leads the list of nations with 37 
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This amazing new Method enables you, in 
your own home, to speak and read any of 
23  foreign languages in an incredibly short 
time. Endorsed by l eading university pro
fessors and tbousands of men and women 
as the quickest, simplest and most thorough 
language method. Send for catalogue and 
F R E E  Trial Offer. 

L l N G U A P H O N E  I N S T I T U T E  
32-A Rockefeller Center, New York City 

W ANTED: MANUSCRIPTS 
New York Book Publisher respectfully solicits 
\yorthwhile manuscripts for publication on 
Royalty or Co-operative hasis . 

F O R T U N V'S,  P u b l i sher'-7 West 44 St. , N .  V. C.  

Experimental and Model Work 
Fine Instruments and Fine Machinery 

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

H E N RY Z U H R, I n c.,  1 87 L afayette St., N. Y. C. 

�I ELP FOR INVENTORS !  
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model of your invention and we will submit com
plete report backed by thirty years' experience. 
Confidential service ; bank references furnished. 
�Iodern equipment. We also manufacture inven
tions in any quantities at low cost. Free booklet 
":Making Inventions Pay" sent on request. 

C R E SC E N T  T O O L  C O M  P A N Y .  D e pt. H , C i n c i n n at i ,  O. 

N E W  AUTOMATIC ADDER, $3.75 
Makes adding easy. It's accurate, 
quick, durable and easily operated. 
Capacity 8 columns. Save time, brain 
work and errors. 85,000 pleased 
owners. Fully guaranteed. Price 
$3'. 75 delivered. Agents wanted. 
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weight 9 Ibs . ,  shipping weight 16 Ibs. Price $18.  
Xew catalog. 286 pages for 50 cents. 

New c i rcular for 3c sta m p .  

Francis Bannerman Sons, 501 B'way, N. Y .  City 

SPEAKS in 4 TO N G U ES 
T IME . •  D ISTANCE . .  SPEED 

a nd 1 /5th SECS. 
T h i s  Ar isto 1 5  Jewel 
C hronograph leads an ac
t ive l ife i n  I n dustr ial  
T i m i n g ,  Laborator i es, Av
iation, Photography, and 
a l l  Sports. The T i m e - Out 

feature makes i t  
part i cularly des i r 
a b l e  f o r  Footbal l .  
B a s k e t b a l l ,  a n  d 
where i nterrupt ion  
periods are deduct .. 
ed from total elaps
ed time . . . .  I t 's  a 
1 / 5 t h  s e c .  s t o p 
Watch with  a sec· 
ondary 30 m i n. re
cord i n g d ia l .  .. .. .  
Tel ls regular,  ac

curate Time . . . .  Tach
ometer d ia l  g ives m . p . h .  
speed over known d is
tances from 20 m . p. h .  up.  
.. .. . Telem eter g i ves d i s 
tance away of s i g ht a n d  
s i m ultaneous s o u n d .  F i ne 
Swiss movement in bur.  

n i shed,  sta i n less steel case,  E n g l ish l eather strap . . .. . I 
Y E A R  absolute guarantee agai nst m echan i cal 
" efect. Only $26.60 C . O . D .  or  send Check or  $26.60 M oney Order,  

A R I S T O  I M PO RT CO. 
D E PT. S9 630 FI FTH AVE. N EW YORK 

S C I E N T I 1<' l C  A M E l{ l C A 1'i 

winners, England CQmes second with 23.5 
winners, and France is third with 20.5. The 
half winners merely mean that some years 
the prize has been split between two men. 

The Nobel Prize, granted for outstanding 
achievement in physics, chemistry, medicine, 
literature, and on behalf of international 
peace, has changed in its award pattern in 
the last decade, says Prof. Hale. 

In prizes awarded in the last 10 years 
England and the United States lead with 
10 each. Germany comes next with 9.5, and 
France has dropped behind with only four 
winners. During this time the relative posi· 
tion of the United States has improved 63 
percent, a change mainly due to the improv
ing caliber of American scientific achieve· 
ments. A similar improvement in the next 
decade would raise the United States to 
second place .-Science Service. 

CONTROLLING VOLATIL

ITY OF PERFUME OILS 

MANUFACTURERS of the odorous oils 
of cedar wood and cedar leaf have 

borrowed from the technique of the formu· 
lators of lacquer solvents to increase the use· 
ful life of their oils. The oils Qf cedar wood 
and cedar leaf are used in polishes, cQatings, 
insecticides, and disinfectants, but on ex· 
posure to air they soon evaporate and lose 
their usefulness. Mixtures of the two have a 
longer life than either alone, but by the 
additiQn of  certain resins and other mao 
terials, the rate of evaporatiQn of either of 
the oils Qr a mixture of them can be made 
materially slower. In this way the life of 
cedar·treated moth·proof cQntainers can be 
materially lengthened.-D. H. K. 

BLUEPRINT KIT IS 

PORTABLE 

OFTEN the engineer or architect wishes 
to' make numbers of reproductions 

from small drawings or specification sheets. 
Lacking a machine fQr making them, he 
must wait until they can be turned out for 
him by SQme professiQnal blueprint organi· 
zation. To solve this problem the Vanden· 
WOQd Company has developed what they call 
the Baby Blue Personal Blueprint Kit. The 
maximum size prints made with this mao 
chine measure 9 by 18 inches. 

For Qffice blueprinting jobs 
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IT IS ALMOST 

U N CA N N Y !  
The way Pol a roid 
I l lumination gives 

PQlarQid Lighting dQes what ordinary 
artificial lighting cannQt do ; it pro· 
vides glare.free illumination for all 

kinds Qf work and insures clear, effort· 
less vision and minimum eye fatigue. 

O r dinary l ight ing  dilutes  c Q l Q r  
values and makes black ink 10Qk grey 

or  shiny. Reading is thus difficult ; 

eyes becQme tired and strained. 

PolarQid Lighting creates sharp con· 
trasts making black stand Qut clearly 
against white and cQlQrs appear in 

their full value. All glare is gone

vision is precise and easy-eye strain 
and fatigue are relieved. 

P O LA R O I D  
DESK LAMP 

M ore tha n  m erely a lam p-it is a ctua l ly  
a scie ntific i nstrum ent  for 
better vision. 

P R I C E  C O M P LETE • $1650 
Other Polaroid Items 

Polaroid  Jr.  M i c roscope Attac h me n t $3 .50  
converts any microscope into a polarizing unit  . 
Polaro i d  Su n G lasses To eliminate Glare $3.75 
P o l a ro i d  Film Can be cut for experimental 
needs. 2"x2"-$ l . O O ; 4"x4"-$4.00 ; 6"x6"
$7.50 ; 12"x12"-$25 .00 . 

Order direct from 

PO LARIZI N G  I N STRU M E N T  CO. 
8 West 40th St. N ew York City 
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Uses 200 different accessories, in� 
stantly interchangeable in easy
working chuck. For faster 
better work on all materi-
als. at home. in shop, 
or take to job. Plugs 
in any AC or DC 
sock e t ,  1 10 vo l t s .  
You'll b e  amazed at 
i t s  u nma  t chcd per
f o rmance .  p r e c i s i on  
and a lmo s t  h U man  response. 

STANDARD MODEL 

• 

13 ,000 r.p.m. Weighs 
16 oz. $10.75 postpaid 
with 3 Accessories. 

DE LUXE MODEL 2 5 ,000 r. p . m. Fastest. smoothest, most powerful t o o l  f o r  i t s  t y p e  a n d  weight. 1 2  oz. $18 .50 postpaid with 6 Accessories. 
GET A DEMONSTRATION at Hardware. Tool or Dept. Stores, or let us send either model on IO-days Moneyback Trial. Catalog Free. 

New ROUTER and SHAPER C o n ve r t  y o u r  D e  Luxe  H andee i n to  an e asy-tohandle Router or Shaper that will inlay. rout. carve, make molding cuts to I OOth of an inch accuracy. $12 .50. 
Chicago Wheal &. Mfg. Co. ,  1 1 0 1  W .  Monroe SI ••  Dept . E, Chicago, I I I .  
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As the 
IMAGINARY UNIT V-l = i  

leads to the 
COMPLEX NUMBER 

3 + i 2  
So the 

HEMITROPIC UNIT V + l =h 
leads to the 

COMPOUND NUMBER 
3 + h 2  

The properties of the complex num
bers are continuations of the proper
ties of the compound numbers. 

SECOND AND THIRD 
DIMENSIONS 

OF ALGEBRA 
By Robert A. Philip 

Price two dollars 

THE MONOGRAPH IC PRESS 
1 06 Washington St., Fa irhave n ,  M a ss. 

I 

I =t!3i jI #I': .. ilYOUR 
O T H E R  M E N  h av e  read a n d  profited b y  I D E A 
o u r  free books " Pate nt Pro�ect i o n "  a n d  "Se l l i n g  a n  
I n v e n t i o n . "  Fully explain many interesting points to  
inventors and illustrate important mechanical prin
ciples. "Titb books \ve also senrf free " Evidence of I nven� 
tion" form. Reasonable fees, deferred p ayments. forty years' 
experience. "Trite to : V i ctor J. Evans & Co . •  R e q i stered 
P atent Attorneys, 4 0 - L ,  V i ctor B u i l d i n g ,  Wash i n gton, D .  C. 

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

This outfit consists of the blueprinting 
unit proper, which is a glass cylinder mount
ed on a cast aluminum base and carrying 
two conventional light bulbs. Operation is 
on a lID-volt lighting circuit. The tracing 
and sensitized paper are wrapped around the 
outside of the cylinder and held in place by 
a Fabrikoid shade, one end of which is fixed 
and the other rolled on a roller of a special 
design. Operation is by means of fixed cables 
at top and bottom. 

This machine is not continuous. When 
tracing and paper are in place, a con
veniently located switch in the extension 
cord is  manually operated and exposure is 
timed in accordance with instructions. After 
exposure the blueprint is washed and fixed 
in pans which are supplied with the kit . 
Fixing solution and a rubber roller are also 
provided. 

WARNING 

AN abdominal pain ( stomach 
ache ) .  that lasts over four hours 

is usually serious. In sue h cases
don't take laxatives or physics ; 
don't eat or driuk ; do call your 
doctor. 

TRAVELING OVEN 

TEMPERATURE RECORDER 

A NEW portable recording thermometer 
for use in traveling baking ovens, fin· 

ishing ovens, enameling ovens, and so on, 
has been developed by The Bristol Company. 

The instrument passes through the oven 
on the conveyor with the "work" and gives 
a continuous record of the temperatures to 
which the heated product is subjected as 
it passes through the oven. The record is 
made on an eight-inch round chart arranged 
for 24-hour or seven-day clock rotation. 
These thermometers are especially useful 
in large enameling ovens in plants where 
electric and gas heaters and ice refrigerators 
are manufactured. They are also extensively 
used in ovens for treating the finish on 
automobile bodies. In this type of  work they 
are valuable in maintaining the proper tern· 
perature for the color of the finish desired. 

FIRE HAZARD FROM 

OIL ON WATER 

FIRE hazard from oil or gasoline spilled 
on water over which it can spread freely 

is much less serious than has been ordinarily 
supposed. A recent thorough investigation of 
the flammability characteristics of gasoline 
and oils under such circumstances, as re
ported in Oil and Gas J oumal, led to the 
following conclusions : 

1 . Only gasoline and some light naphthas 
will ignite or burn. 

2.  Tremendous quantities of gasoline are 
required to cover even a few acres of water. 

3 .  Gasoline weathers rapidly when exposed 
in thin films and will not ignite after a short 
exposure. 

4. Gasoline will not ignite other oils such 
as kerosene either when mixed with them or 
lying adjacent to them on the surface of the 
water. 

Apparently the effect of the water in keep
ing the oil layer cool, the action of moving 
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Esta bl ished 1 853 

Corn Exchange 
Bank  

Trust Company 
1 3  WI LL IAM STREET 

and 

7 4  Branches located i n  

Greater N ew York 
M e m ber of the  Fed e r a l  D e posit I ns u r a n ce 

C o r p o rati  on  

O U R  SPECIALTY 

I ntroduction of New Pro d u cts 

in  the 

E lectrical 

and Fire Prevention Fields 

'Vo contact local  and national authorities, 

handling all details. including approval 

and ordinance changes. 

JAMES STEEL MAHAN-Dept. S. A. 
20 1 N o rth  Wells St. C h i cago, I l l i n o i s  

Evening courses f o r  non-technic,,! busi
ness men in P aints,  Resins, M eta!s and 

INDUSTRIAL COURSES 
Alloys, Industrial Inorganic and Organic 
Processes, one evening per week each in 
Philadelphia.  Classes in New York and 
Wilmington after February 1 5 th.  

Elementary and ad'JIanced courses by mail. 

FRANCIS  \V M .  BROWN ,  P H . D . , Director 

INDUSTRIAL CONSULTANTS 
3 404-6 Baring St. Philadelphia, Pa. 

lisf:en 
-to -thls , Reeol"d. 

SPEAK 
FRENCH SPANISH, GERMAN OR ITALIAN 
AT ONCE 

"Learn b y  listening" t o  Cortina records, the NATV
RAL way-quickly. easily. cheaply. 

Se nt on 5 Days' Approva l 
l\lost fascinating, most satisfactory method ever knmvn for 
learning 01' perfecting yourself in a foreign languag'c.  
I nvest i g ate ! 

FREE BOOK 
Write at once 
for our  free book, 
" T 7, e  C o ri i n a 
TJ/lOne S 1JOrt-Cut" , 
which  tel ls  how 
you can learn to 
speak a fore i g n  
language a t  once. 
CO RT I N A ACA. 
D E M Y ,  S u i t e  
1 5 1 0. 1 05 West 
40th Street. New 
York.  N .  Y.  

R U D Y  VA L L E E  Says • • •  
. •  delighted with the l'e�l1lts from 
RpnniHh Cortina-phone C01!r�f' . .  rnv 
Frenf'h Hnd Spanish invaluable to me 
broadcasting and recording . .  

S I D N EY C H A P L I N  Says • •  
C'ortinnpl,one haB been It great },eip to me 
in acquiring; a l)racticai knowledge of bot.h 
Frenl'lL and German which has proved 80 
useful in my work • •  

F RA N I< L U T H E R  Says • . .  

���k�hL��l;���i��o�,� t�:� b;��r�d�l�l:rit 
T10ilsihie to leurll 'lui('kly . .  Cortilluphonc 
hus my �·hole·hearted endorsement. 
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Free Fall 
Catalog 

J u st Off t h e  P ress 

Showing Hunting Foot
wear, Clothing, and 
forty other leather and 
canvas specialties of 
our own manufacture 
for campers and hunters. 

L. L. Bean, Inc. 
239 Main street 

Freeport, M a i n e  
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in our former ads in S .  A. The ilhlBtration 
ahows a full-size portion of the scaleE. Any
one with weak eye-sight call easily use , \1 1 1 1 \ 1 1 1 1  I I I I J I I I I  t1.;, cui,. Undoubt,dly th, "ea',,' ,lide J rule val ue on the present market. Order 

, one toriay, Money refunded if you lire not 
!!atiBficd. Price. with In�tructionB. $5.00 .  
Cash ur C.O.D. Circulars free. 

Q I 1 Gilson Slide Rule C o . ,  Stuart, Fla . ,1'1 1 1 1  1 I I I t J I " , Slide Rult Maker8 �inct 1915 

INCORPORATCD, HAR7F'Of:fO' CON .... 

G E A R S  
I n  Stock-I mmediate Del ivery 

Gears. !!peed reducer!!. eprocket!!. thrust 
bearings. flexible couplings. pllllcys. etc. A 
complete line is carried in Ollr Chic.ago stock. 
Can aho quote on special gears of flny kind. 
Send lIS your bille prints and inquiries. 

Write for Catalog N o. 20 

CHICAGO GEAR WORKS 

769·773 W. Ja,kson Blvd., CHICAGO, II I .  

UNIVERSITIE S 
LIBRARIE S 

COLLECTORS 
Now available from a 

private collection-

Bound Volumes of: 

1. Scientific American from October 
3, 1846 through all issues of 1892. 

2. The Scientific American Supple
ment, all volumes from January 1, 
1876 through December 3 1 ,  1892, 
except Vol. 4 ( 1877 ) .  

3 .  Architect's and Builder's Edition, 
Volume 5 ( 1888 ) through Volume 
14 ( 1892 ) .  

4 .  And unbound, scattered issues of 
the several magazines. 

rrH1S is one of the finest, most com-
plete files of our magazines ever 

offered for sale . The owner will be glad 
to consider any offers for the entire 
collection or for any reasonable portion 
of it .  Bids, which should be sent to us, 
may be figured on a basis of so much 
per year or a flat sum may be bid for 
the years desired . Please be specific . 
(Readers : Please call to the attention 

of your librarian. )  
Write to : 

SCIENTIFIC AMERICAN 

24 West 40 Street New York 

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

air in diluting and removing the more flam· 
mabIe constituents of the oil, and the thin· 
ness of the oil layer when it is free to spread 
over the water surface are important factors 
in the change of its properties and behavior. 

The extreme thinness of films of oil on 
water is seldom realized. Gasoline, for ex
ample, may yield a film from 7 to 15 thou· 
sandths of an inch in maximum thickness. 
To form such a film over a square mile of 
water surface would require between 122 
and 261 thousand gallons of gasoline ! Heavi
er oils form thicker films ( up to 50 thou
sandths of an inch thick ) and one hundred 
tank car loads of them are required to form 
such a film over a square mile of  water. 

All of which explains why oil fires are 
not more destructive in times and areas of 
high floods.-D. H. K. 

INTERMITTENT SPRINGS 

HERE and there occurs a spring that 
flows a while and stops a while, flows 

a while and stops a while, day in and day 
out, year in and year out, to the mental 
confusion of those who, not knowing their 
cause, invent explanations of them as fanci
ful as a medieval gnome or hobgoblin. There 
are two kinds of these intermittent springs, 
as explained by the meteorological physicist, 

A natural siphon 
tube accounts for 
the action of c old· 
water intermittent 

springs 

Prof. W. 1. Humphreys, of the United States 
Weather Bureau at Washington, D. C., in 
the Monthly Weather Review, namely, the 
cold·water kind which every physicist under
stands, and the hot-water kind that not even 
the chemist fully understands in every par
ticular. 

The flow of the cold intermittent spring 
is just the emptying of an underground, air
connected ( essential for rapid outflow ) ,  
water cavity by a natural siphon tube, as 
shown in the diagram. Obviously, when the 
reservoir is emptied to the level of the siphon 
intake the flow ceases-the spring goes dry 
and stays dry until the reservoir fills again 
to the level of the highest bend in the tube, 
whereupon the flow and the stop occur again 
as before, over and over without end. 

The hot-water type, confined to volcanic 
regions, commonly is called a geyser, Profes
sor Humphreys continues, even when it just 
mildly overflows. Its intermittent spurts ap
pear to be the repeated blowing out by 
steam of an underground reservoir that as 
often fills up again. Where all this water 
comes from and how it gets into the steam 
chamber are not known to the complete 
satisfaction of  everyone. It is easy enough 
to make a laboratory geyser that works 
perfectly, but that does not prove that Na
ture made hers on the same plan-she is 
very resourceful. 
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�"IMm!! 
[orne to LIN(OLK This is. a. w!de 

open lTIvliatlOn 
to men who believe in themselves to prepare N OW at 
this L i n co l n  G o v e rn m e n t  A p prove d  School  for it 
{'areer in Aviation. School in 28th Year ; 18th Year 
teaching Aviation. 
BE A N  A E R O N A U T I CA L  E N G I N E E R. Prepare at Lin
raIn for high pay position as Airline or Aircraft Industry 
Engineer. Our Students get actual experience in designing 
and building real Airplanes. 
BE AN A I R P LA N E  M E C H A N I C. Her. you get the prac
tical experience on modern airplanes and 
engines that prepares you for immediate 
employment as Licensed Airplane and En
gine Mechanic at good pay. 
BE AN A I R  P I LOT. Learn at Lincoln to 
fly fast modern Airvlanes. 14 Training 
Planes . . . 6 types gives you wide pilot
ing experience. Earn your official Gov't . 
Pilot Rating. 
G ET TH E FA CTS. Lincoln's book "Con
tart" ,tells How Men are Trained for 
Aviation. You should get a copy. 
W R I T E  T O D A Y  for com plete i nformation 

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  � 

L I N C O L N  A I R P LA N E  & F LY I N G  SC H O O L  
652 A i rcraft ,Bl d g . ,  L i nco ln ,  N ebraska 

I want to get into Aviation and would like to have 
your book "Contact" . Please send me complete in
formation about I ... incoIn Training. 

Nanle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 8tat . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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I SELL PATENTS 
1£  you wish to add New Products to your line, 
or have a good Patent to sel l ,  write me-

CHARLES A. SCOTT 
1900 

Plastico Moulage makes ab
solutely perfect masks or fac
simile reproductions. Used 
nation-wide in Science, Art, 
Jledicine and Criminology. 
New, fascinating, practical. 

EARN EXTRA MONEY 
Astounding possibilities in the p rofessional 
field. A very C O M P L E T E  O U T F I T  for portrait 
masks and limited scientific work with full in
structions for only $ 1 3 .75 POSTPA I D .  Write 
for FREE illustrated folder. Please state work 
in which you are interested. 

CALIFORNIA ART SU PPLY CO. 
D E PT. N O. 8 PALO ALTO. CALI F O R N I A  

There is n o  substitute for the 

STEREO-MIRROR 
This s c i entific mirror gives an enlarged, 
un distorted, vivified image of every pic
ture. 
For small photos and for illustrated post 
cards we have succeeded i n  developing the 
CARD and P H O T O  S T E R E O -M I R R O R, 
more useful than the stereos c ope. 
Ladies are pleased with the B EA U T Y
M I R R O R. D octors with the X-ray S T E
R E O - M I R R O R. 

Order a Stereo-M irror or one of 
its varieties today. 

Price only $2.25. 
Literature on request 

Nu-Mirror Co. Bridgeport, Conn. 

TIME COUNTS-don't risk delay in "patenting your 
ideMl. Write for ncw FREE book : "Patent Gilide 
for the Inventor" and "R"rurd of Inventioll" form. 
No charge for prelimiuary information. 

C larence A. O'  Br ien  & H yman Berman 
R e g i stered Patent Attorneys 

548-5 Adams B l d g . ,  Wash i ngton, D.  C. 
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Sale! 
To make room for new 

models, we offer the 
famous 

Voigtlonder 
B E S S A 
CAMERA 

With SKOPAR F4. 5 LENS 
in Com pur Rapid Shutter 

Regular Price $45.00 
Sole Leather Case, $3.50 

The B essa is a light, compact 

two-size camera, that enahles 

you to make 8 pictures 2 %  

x 3 %  or 16 vest pocket pic

tures, as desired. Uses No. 

120 or 620 film. It is fitted 

with a direct vision finder as 

well as a waist level finder. 

All the famous Bessa features 

are included in this model. 

Shutter has self-timing fea

ture huilt-in . 

•. , 

See it demonstrated 

in our store or send 

I ,  • : , '  check or money or

der to Dept. B.E.S. 

��!f 
Worl d ' s  Largest Excl u sive Cam era 

Supply House 
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Conducted by J A C O B  D E S C H I  N 

A RECORD OF GROWTH 

THIS is the story of a yam and how it 
sprouted-and how. After we had 

nursed two along in this way and found 
them worth their care, it occurred to the 
photographer of the family to make a step
by-step ( or nearly ' so ) record. The series 
of five pictures here reproduced is a partial 
result. It is obvious that all were taken by 
daylight. 

The first three photographs were made 
chiefly to display the roots to the best ad
vantage, although in the third case a card
board reflector was employed to show some 
detail on the camera side of the potato. The 
best effect was obtained with the camera 
tilted downward in order that relatively 
dark areas rather than the sky itself might 
serve for backgrounds. The fourth shows 
the "transplanted" potato and the last pic
ture in the series gives some idea of the 
possibilities of this "poor man's fernery." 
But you should see it now as the runners ex
tend the length of a six-foot window sill ! 

For those of our readers who may not 
be familiar with this type of plant, it must 
be stated that the feat is accomplished with 
an ordinary yam purchased at the grocer's. 
The yam is inserted root-end first in a pre
serve jar full of water and the water changed 
daily. After a few days the roots start "com
ing out" and some time afterward little 
growths push out of  the upper end of the 
potato. The next step is  to transplant the 
potato to a pot full of top soil, water daily 
and watch it grow, carefully arranging the 
vines in the way you want them to grow. 

In making such a photographic series as 
this, or a similar one, the temptation arises 
to make too many pictures, some of which 
are for practical visual purposes little more 
than duplicates of  each other. While it is 
both instructive and interesting to have as 
complete a pictorial record of the develop
ment of the plant as possible, the individual 
pictures should be limited to those which 
show real differences. 

In the lighting of the illustrations repro
(Please turn to page 210 ) 

A brief photographic record of plant growth 

The full-grown plant 
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f}mtLteu'r. Plu,tt>1'r.tLphy 
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$ 2 2 5  I N  P R I Z E S 

To present more opportunity to a greater number of amateur photog

raphers, Scientific American's Third Annual Photography Contest has 

been planned on an entirely different basis from former contests. Con

testants may enter prints in any or all of three separate divisions, thereby 

being assured that their work will be in competition only with similar 

efforts submitted by others. 

Three Divisions To Enter 
Division 1 .  Human-including portraits and other camera studies of people. 
Division 2.  Landscapes-including all scenic views, close-ups of parts of landscapes, 

seascapes, and so on. 
Division 3. Science and IndustrY-including laboratory and factory scenes, technical 

aviation and natural history photography, and so on. 

In eac:h division the prizes awarded will be: 

First Prize $50 
Second Prize $25 

Five H onorable Mentions. Eac:h to Rec:e ive 
a One-Year Subsc:ription to Sc:ientific: Americ:an 

The scope of each one of the divisions has been purposely generalized to a certain extent in 
order to permit the individual amateur to apply his own ingenuity to the interpretation which 
he will achieve with his photographic study. 

The rules are few and simple, but please read and abide by them to insure against dis
qualification. 

R U L E S  O F  T H E  C O N TEST 
1 .  T h e  groups will be j u dged indepen
dently on the basis o f  p i ctorial appeal 
and technical excellence. The decision 
of the j udges will be final. In case of 
a tie for any prize,  dupli cate prizes will  
be awarded to the tying contestants. 

2.  Prints must not b e  smaller than 5 by 
7 or larger than 11 by 1 4 .  Prints need 
not be mounted, but may b e  at the con
testant's option. 

3 .  Photographs must be submitted by 
first class mail, packed properly to 
prote ct the prints. 

4. Each entry must have the following 
data written on the back of the print or 
mount : Name and address o f  contestant, 
type of camera, and film used. 

5. Contestants may submit only one 
print in each group, but may enter 
any or all groups. 

The j udges : 

McClelland Barclay, artist 

6. Prints must b e  in black and white. 
Color photographs are not eligible. 

7. Prize-winning photographs will  be
come the property of Scientific Amer
ican, to be used i n  any manner at the 
d i s cretion of the publisher. 

8. Scientific American reserves the 
right to purchase, at regular rates, any 
non-winning entry. 

9 .  Non-winning entries will be returned 
only if  sufficient postage i s  included 
when the prints are submitted. 

10. N o  entries will  b e  considered from 
professional photographers. 

1 1 .  All entries in this contest must be 
in the hands of the j u dges by J anuary 
2,  1 939.  Results will be announced in 
our issue dated M arch 1 939.  

1 2 .  This contest i s  open to all amateur 
photographers who are not in the em
ploy of Sc ientific American. 

Robert Yarnall Richie, commercial photographer 
Ivan Dmitri, artist and photographer 

Address A ll Entries to 
P H OTOG RAPH C O N T EST EDITOR 

SCIENTIF IC AMERICAN 
24 West 40th Street, New York, N.  Y. 

• 
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WILLO 

V I S I B L E  
D O D G E R  

FOR 
CONTROLLE D 

PROJECTION PRINTS 
U .  S. PATENT NO. 2,088,710 

The Willo Visible 
Dodger is  a device 
which offers to the 
maker of enlarge
ments a means of ac
curately confining his 
spot or local print
ing to pre-selected 
areas. By its use be· 
tween the lens of the 

enlarger and the sensitized paper, the 
full negative may be seen projected in 
n on·actinic orange color upon the en
larging paper. The spot or local print
ing, however, takes place only where 
the white light, which can 
he varied in size and shape, $2.00 
is  directed by  the  operator. 

All Metal 
Willo Jr. E asel 

Nothing Like It on the Market 

at the Price ! 

NO WOODEN PARTS 

A bsolutely Rigid and Square 

Single lever controls marginal gnides. 
May be adjnsted separately for un
equal margins. White focusing surface 
permits easy and rapid handling. Takes 
11 x 14 paper . . .  or smaller. 

ONLY $6.75 
Mail Orders Filled 

World ' s  La rgest Exclusive Camera 
Supply  House 
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��� � \� ° eGe \.� ... , t.��� e'fe9\ �\ I!l'ct. 0 The range-finder and 

't.'ct.,O\)� view finder of Contax 
" models II and III are 

combined in one open
ing_ Quicker manipula
tion-no need to shift 
position of camera or 
eye for viewing and 
focusing_ _ _ _ This  is 
but one of the many 
Contax features_ 

Two-finger opcration�middle finger operates fo
cllsing gear ; forefinger l"eleases shutter ( note cut 
above ) .  A ll speeds controlled by one dial-----<:hanges 
in  speed can be made before or after winding shutter. 
Ren:ovable back permits easy access for cleaning, re
loachng, etc. Contax III has built-in photoelectric 
exposure meter. 

At leading dealers. Write for literat llre. 

C A R L  Z E I SS, I n c. ,  Dept. C- 1 5- I O  1-.. 
485 F ifth Ave.,  N ew York � � 
Los Angeles 
728 So. Hill St_ � ZEISs ,. �O with 

-=-'- Z E I S S  L E N S E S  

1 I1 1 1 1 1 1 1 11lTHY PAY MORE mn lllllllllllllll il l i llllllllllllllllUllIlIllIlIIlIlllIllIlllllllIllllIIll l I l l I I l I 1 I 1 1 1 1 1111 
-when a PESE SYNCHRONIZER gives you all 
the latest features and improvements found in 
the best Synchronizers-YET, you can SAVE 
about one-half with this superior PESE FLASH 
GUN. Senior model, only $ 1 l .85-Junior model 
$10 .85 .  GUARANTEED. Write for Circular K. ' 

P ES E  P H O T O  & S C I E N T I F I C  P R O D U CTS 
142 W . 32nd street New York City 

. -H.QNl. ld fu 0'VlQ. 
DIYILOPI NG 

TAN .  

YOUR 
ROLL FILM WORK 

THE F-R ADJUSTABLE ROLL FILM TANK 
• M A D E  I N  A M E R I C A  
• GENUINE BAKELITE 
• Fully adjustable to films of 

all sizes from a full 36 
exposure roll of 35 mm to 
No_ 1 1 6_ 

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

duced, it must be confessed that had the 
photographer not been quite so lazy ( at the 
time ) ,  he might have improved the job to 
some extent by using some kind of lighting 
from the inside of  the room as well as day
light_ This lighting, when used, is some
times effectively furnished with a white re
flector properly angled_ If artificial lighting 
is used this should be carefully done-just 
enough to do the job yet soft enough not 
to overbalance the daylighting. In the case 
of such pictures as the first three of the 
series presented, it is better to use only 
daylight and thus obtain the full effect of 
the desired translucence. Many subjects, 
too, may be photographed outdoors and in 
that case, because of  the tremendous diffu
sion of the lighting afforded by the great 
dome of the sky, lighting difficulties such 
as these will not arise. Incidentally, it 

; must not be overlooked that the employ
! ment of a reflector with outdoor subjects I has its uses just as effectively as indoors, 

although the contrast between the high
lights and the shadows may not be as great 
as those obtaining with indoor window-sill 
photography_ 

SHOOT THE TROUBADOURS 
! THE tr?ubadours of the ci�y streets may 
, sometImes prove annoymg to one's 
I musical sensibilities, but they frequently 

offer picture possibilities exciting enough 

ample compensation. This depart
ment found such a subject in the "Pied 
Piper." The children trailing after him 
furnished the idea and completed the sub-
ject_ The diagonal composition provided 
the effect of forward movement as well as 
a generally pleasing arrangement. 

ROLLEIFLEX SALON ON 

TOUR 

FOLLOWING its exhibition in New York 
City this year, the Third Rolleiflex

Rolleicord Salon is now on tour throughout 
the country. The show has been seen in San 
Francisco, Los Angeles, Hollywood, Omaha, 
and Denver, and is  scheduled to be shown 
during September in Boston, Buffalo, and 
Cleveland ; in October in Detroit, Chicago, 
St. Louis, and Louisville ; and in November 
in Indianapolis, Cincinnati, Pittsburgh, 
Washington, Baltimore, and Philadelphia. 
Herbert Peersckc, of Francke & Heidecke, 
is in charge of the traveling salon of 250 
selected prints. 

BARGAIN COUNTERS 

TAKE a tip from the housewife and look 
for the specials and the bargains in cam

eras and accessories_ With many· items it 
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M<'>untinq prints "profe$$ionally" i$ 

No expensive equipment. 
no experience necessary! 
• Fotollat mounts prints absolutely flat 
• Fotollat takes half the time to mount 
• Fotollat mounts all prints at "low" heat 
• Fotollat may even be used in albums 
• Fotollat retains the beauty of the print 
• Fotoflat is permanent (or. easily removed) 
• Fotoflat is unaffected by weather changes 
• Fotoflat won't burn or damage your prints 
• Fotoflat trims easily and perfectly 

Fotoflat is available in all sizes from 35mm to 
1 6"x20", and ro!l� 1 6" wide x 1 00' long. 
Cleaner. more effICient, more economical than 
rubber cement or "corners". 

F O T O F L A T  
Sells for as little 
as 15c (36 sheets 
3 \4"x4W·). ' 

"Make .Money 'Pith Your Camera" 

PHOTO-�IARKETS 
This 1 44-page book tel ls  what to 

"shoot," how and ",here . Gives di

rections for submitting photographs 

to magazines. Lists hundreds of mar

kets for photographs, together with 

the types most suitable for each. 

T. ;qhth EditiO Il-RC7';scd-U p-To-nate 

50 Cents, Postpaid 

SCIENTIFIC AMERICAN 
24 'Vest 40th Street New York City 

Typical PENN Values !  
RolIciflex ( Automat ) brand new condition with 

case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $97.50 
UoUeicord 3.5 latest model, brand new condi-

tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48.75 
Rohot brand new condition, calibrated in feet, 

Tessar 2.8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  97.50 
Super Rport Dolly, coupled range finder, Tessar 

2. 8, new, takes 1 6  exposures on 120 film . . . . . . . .  49.50 
'Yeltini Xenon F2, brand new condition . . . . . . . .  74.50 
Leiea G F2 Summar, like new. . . . .  . . . . . . . . . . .  1 1 5 .00 
Contax III, F2 Sonnar, like new. . . . .  1 69.50 
Contax III 1 .5,  Sonnar, like new. . . . . .  1 99.50 

Above Items Like New-except where specified. 

A L L  M E R C H A N D I SE S O L D  S U BJ ECT 
TO 1 0 - D A Y  M O N EY BAC K G U A RA N T E E  

FREE W R I T E  F O R  B I G  M O N EY 
SAV I N G  CATA L O G  S- I O  

J. Y�s�[pI� :P EXCHA N G E ,  I N C .  
126 West 32 I1d_ St., New York City 
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Hundreds of 
thousands of 

Photographers 
all over theW orld 

depend on the 

L E U  D I 
Exposure Meter 

for 
CORRECT 

EXPOSURE 
and obtain splendid 

results.  

You, too,  with the aid of the LEUDI can 
derive the pleasure of correct exposure, 
because L E U D I  is  dependable under all 
light conditions, with any camera and 
any film. 

With case only $2.15 

• 

At last here is something you have been 
waiting for-

The J I FFY Slide Bi nder 
A handy, inexpensive metal binder for 
quick, simple, effective and protective 
framing of all 35 mm slides in color or 
monotone. completely eliminating the need 
of mounting, masking, pasting and mes
sing the slides. M ost convenient and eco
nomical in use, JIFFY requires no tape 
or glue and yet gives your color shots 
the complete and permanent protection 
they deserve. 

Box of 18 Binders only $1.50 

Ask for literature 

MIMO SA AMERICAN CORPORATIO N  
485-5th Ave., New York, N .  Y. 

For higher speed 

and greater convenience 

in contact printing 

and enlarging The New 
P H OTRIX 

EL ECTRO N IC T IMER  
"The Timer that 
Splits Seconds" 
A n  entirely new 
princ ip le  in  pho. 
tog ra phic  t iming.  
Sp l it - second ex· 
posures down to 
1 /  I 0 second with 
perfect accura cy. 
D o e s  not " r u n  
down" • • •  needs  
no  resettin g  • . .  

n o  i nsta l lation . . .  just p lug  i nto l ight  
socket • • •  no fati g u e  a n d  no  wasted pa per. 
M a y  be o perated by remote control as ,  for 
i nsta nce,  by foot p e d a l  or by platen switch 
of contact printer-a n exclusive PHOTRIX 
feature. Speed u p  your  pro d u ction • • •  

print a n d  e n l a rg e  this n ew, q u ick,  m odern  
E L ECT RO N I C  way!  

M o d e l  822a ,  size 6%" x 3'/''' x 4';'''. For g enera l 

conta ct pri nti ng a n d  e n l a rg i n g  purposes . . . .  $37.50 
(Various models  for special  ap�  
p l i cation avai l a b l e . )  At  your 
dea ler ,  o r  write for information.  

Made i n  the U .  S. A. 

INTERCONTINENTAL MARKET ING CORP .  
8 W E S T  4 0t h  S T . ,  NEW Y O R K  

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

really makes little difference whether the 
equipment or photographic supply is pur
chased new or used or shopworn ; just so 
long as it will give satisfactory service it 
is practically "as good as new." And the 
difference in the price is often considerable. 
The advertisements of the various photo
graphic dealers and distributors are worth 
scanning periodically, but a better plan, be
cause many items are too small to warrant 
the cost of inclusion in an advertisement, is 
to visit your dealer at frequent intervals, if 
only for "just looking around." It is on such 
occasions that sometimes you will run across 
some long-wanted item that you felt you 
could not afford at the regular price but 
which now, at the greatly reduced price, 
brings it well within reach of even a lean 
pocketbook. 

WHAT'S NEW 
In Photographic Equipment 

""((,If )'O1.l aye interested in al l.Y of the itcl1!s 
u.....descnbed below, and canllot /i1l d them 'tH 
our ad'l-'ertisil1g co/ttmns or at :your photo
graphic dealer, we shall be glad to tell )'011 
'U..,here J'on can get them. Please accompany 
J'our request by a starnpcd c ll'vc/ope. 

NEW FILMS 

THREE films designed for greater light 
sensitivity and finer grain are now on the 

market under the names Kodak Plus X Pan· 
chromatic, Panatomic X, and Kodak Super
XX Panchromatic films. They are made in 
3�-mm and 828 sizes. Recommended for gen· 
eral use in miniature cameras, Kodak Plus-X 
Panchromatic is declared to have about twice 
the speed of, and as fine grain as, Kodak 
Panatomic and about 50 percent greater 
speed than Kodak 35-mm Supersensitive 
Panchromatic. For Panatomic X, said to pos
sess even finer grain than the fine grain of 
the original Panatomic film, though without 
any increase in speed over the latter, the 
manufacturers claim the possibility of mak
ing enlargements "of a size which will ex
haust the sharpness of images before grain
iness is visible." 

Kodak Super-XX Panchromatic is report
ed to have about four times the speed of 
Kodak Panatomic and more than twice the 
speed of Kodak Super-X Panchromatic, both 
in sunlight and artificial light, with a finer 
grain than that possessed by "any other film 
anywhere near this speed." For maximum 
emulsion speed the manufacturers recom
mend full development in Kodak Developer 
D-76. 

The manufacturers further make the state
ment that "it is possible to overexpose these 
new films to the extent of 100 times the min. 
imum exposure necessary to provide a rea
sonably good print." 

Agfa Isopan New Type film, available in 
all standard sizes on safety and nitrate base, 
replaces Isopan film, which it doubles in 
speed. The new film possesses extremely fine 
grain, according to the manufacturers, as 
well as brilliant gradation and full color 
sensitivity. 

Bearing a similarity to Agfa Superpan 
Portrait in gradation and color sensitivity, 
a new cut film, Triple S Pan, is available in 
standard cut-film sizes of 314 by 414 inches, 
9 by 12 em, 4 by 5 and 8 by 10 inches. The 
Triple S Pan, say the makers, "provides a 
speed advantage of one full lens stop over 
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N OW 
You Can Take 

B E T T E R  
P I C T U R E S 

THE G-E exposure meter has the extra 

sensitivity that enables you to get better 

pictures in the dimmest corners or on the 

brightest days. 

The G.E meter is sharply directional. The 

hood excludes stray light, admits only the 

light from the scene. You can check this 

yourself by pointing the meter, with the 

hood, toward a bright light source, then 

turning it away slowly. Note the indication 

change. That's the sharp directional effect. 

That's  why you get the carred camera 

setting. 

And all  these G-E meters read alike-they're 

accurate. Test their accuracy by comparing 

two of them under the same light. They'll 

read alike - another assurance that the 

pictures you take will be right. 
Your photo dealer will be glad to explain 

why sensitivity, directional effect, and accu· 

racy are essentials for a complete exposure 

meter. The G·E exposure meter has all three 

- at $ 1 9.50. If you want better pictures, 

ask about it today. Send coupon for literature. 

GENERAL _ ELECTRIC 

General Electric, Dept. 6H-201 
Schenectady, N. Y. 

Name _ _ _ _ _ _ __ _ __ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ __ ___ __ _ _ _ _____ - - - ---.--. --------

City� ,�  . � _ _ _ _ _ _ _ _ _ _ _ _  State _ _ _ _ _ _ _ _ _ _ _ _ _______ _ 4:·;o�117K 
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L E  I C A  p rese n ts N E W  

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

'l'here are over 500 acces
sories available for the Leiea 
. . . interchangeable lenses. 
enlargers, projectors, copy
ing devices, rapid \vinders. 
tilm and glass slide print
ers, to name but a few. E'arh 
is a precisely and uniquely 
constructed apparatus. truly 
characteristic of Leiea, and 
presents new copccpts and 
possibilities to the photog
rapher. Because of the in-
finite variety of uses to which the Leiea may be put, it is 
the choice of those who are seeking new ways in photography 
) ather than merely a camera. 

Write for full information on t h e  Lei('Q and it!? accc.,sories 
0(1(1 1I0w to & 'Jtain them on a com:e n h n t  t ime-[)aymnlt plan. 

Model I I I  b with Leitz 
Xenon f:  1 .5 Speed Lens 

and Rapid Winder 

The 

E.  L E ITZ.  Inc. 

730 F ifth Avenue 

Dept. 80 

New York. N. Y. 

U T I L O  
2t,4 x 3t,4 in. roll film 

folding camera 

is a truly universal type camera for everyone 
desiring to make good photographs at scant 
investment. 

Fitted with the famous THIOPLAN f : 4 . 5  
lens, two finders . . .  direct vision a n d  reflect
ing . . .  and with a choice of either PROXTOR 
II or VARIO shutter, the UTILO is today's out
standing camera value. 
W ith VA R I O  shutter ( 1 /25 to I / i OOth sec . )  . . $ 1 5 . 00 
W ith P R O N T O R  I I  delayed act ion  shutter 

( I  to 1 / 1 50th sec. ) . .  . . . . . . . . .  $ 1 8.00 

Learn more about this splendid camera. 

P H O T O  U T I L I T I E S ,  I N C .  
Dep 't. SAU 

1 0  West 33rd St. New York, N .  Y.  

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

Superpan Portrait and Supersensitive Pan· 
chromatic cut films." The price of this new 
Agfa film is approximately 10 percent higher 
than Superpan Portrait cut film. 

FORMULA X33 

DECLARED to embody "entirely new de
veloping agents and chemicals" and 

possessing "qualifications and chemical per
formance hitherto never attained in any 
other product," Formula X33 ($1 .85 a 
quart ) is the newest fine· grain developer to 
appear with claims of proved performance 
at temperatures as high as 85 degrees. The 
following synopsis of the laboratory report 
tells the complete story : Temperature range 
-may be used for developing negatives at 
temperatures ranging from 65 degrees to 85 
degrees, Fahrenheit, with perfect safety. 
Stability-stable in all climates ; not affected 
by repeated temperature changes ; does not 
oxidize readily through constant use or ex
posure to air. Non·staining-does not stain 
the hands, the reducing agents in the de
veloper being comparatively non·toxic. De
velopment-at normal temperature and in 
cool weather, rinse of  a minute or two be
tween development and fixation is sufficient ; 
when temperature of developer and room is 
above 78 degrees, good short·stop bath re
quired. Fixation-temperature of the fixing 
bath has no effect on the results i f  it does 
not exceed 80 degrees. Exposure-films 
should be exposed at their maximum rated 
speeds. Fine grain-negatives developed in 
Formula X33 are brilliant and free of  fog ; 
there is a wealth of detail in the shadows ; 
negatives reproduce a well balanced phvto
graphic scale ; the size of the grain of the 
developed image is very fine, the clumping 
together of silver particles being entirely 
eliminated due to the very even distribution 
of the silver grains. Economy-32 ounces of 
stock solution will develop 20 rolls of 36-
exposure, 35-mm film or its equivalent of 
surface area in other sizes. Character of 
negatives-clear and of a neutral grey-black 
in color. Storage of developer-may be kept 
any place irrespective of prevailing tempera
tures or climates for indefinite periods in its 
original stoppered bottle ; does not need 
chilling before use unless its temperature 
exceeds 85 degrees. 

NEW S PEEDGUN RELEASE 

DESIGNED for use with cameras that 
focus from the front bed, a new release 

mechanism for the Mendelsohn Speed gun 
( release, $2.50 ) has been introduced to 
speed the transfer of  the fingers from focus
ing knob to flash release. The plunger of 
a standard cable release attaches to the bed 
of the camera in such a manner that one 
hand operates both the focusing knob and 
the cable release button. The other end of 
the release screws into a small socket in 
the body of the gun. In use, the camera is 
focused in the regular way, and the shutter 
and flash are set off by touching the button 
of the conveniently placed cable release. 

PHOTOMETER 

THE M.C.M. Photometer ( $4.85 ) was de
signed primarily to eliminate guesswork, 

and the nuisance of test strips, from the en· 
larging process. It can also be used to deter· 
mine the density scale of any negative and 
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CAM E RA B A RG A I N S  
Leica G, Sllnner, F.2 and case like 

new-new camera -guarantee . . . .  $1 1 0.00 
1938 Super Ikonta A and case, per-

fect condition-marvelous buy . .  79.50 
1938 Super Ikonta B and case, like 

new-excellent value-new cam-
era guarantee . .  94.50 

1938 Automatic Rolleiflex, like 
new-new camera guarantee . . .  1 08.00 

Simplex, F3.5 16.vnI, movie cam-
era-excellent condition 29.50 

Kodak "K" ( 16:\1M ) Fl o9 movie 
camera-like new . .  59.50 

Standard 16MM, 750 Watt, F 1 .6 
-Projector-Pilot Light and 
Reverse-remarkable condition 59.50 

Victor #25, AC·DC, sound-16 
MM-Extra Set of Tubes
Extra 75 Foot Cord-excellent 
condition-like new-new cam
era guarantee - complete with 
two cases . 1 89.50 

Trade Your Old Equipment I n  
Our allowance on your llhotogravhic c(luipmcnt 
will amaze you. 'Ve will accept your equipment 
in trade for any camera or other equipment. 
'Ve are authorized dealers for every standard 
brand camera and photographiC accessory. Send 
us a description of what you want and what 
you have to 'trade in, and ask for our new 
bargain P rice List N o. 22. It is free. 

Special Care to M a i l  Orders 
W e  mai nta i n  a complete staff of photo
grap h i c  experts. We take care of each order 
or i n q u iry rece ived by mail as though you 
personal ly  came i nto our store. Each order 
rece ives personal and i n d ividual  attention 
so you are free to wr ite about your entire 
problem to us. Complete camera repair 
shop on premises. 

Marlin Razor Blades 
Old Company Slash e s  Sell ing 

Costs-Offers 40 First Quality 

Blades for Half a Dollar 

T h e  Marlin Firearms Company, fa
mous for the manufacture of fine 
guns since 1870, has found a way to 
bring the finest quality razor blades 
to shavers at a fraction of their 
usual cost. 

Basic patents having expired, 
Marlin pays no royalties. And by 
selling in "wholesale" quantities, 
with economies in packaging, ship
ping, etc., the company effects sav
ings which are passed on to the con
sumer. 

Made of the finest Swedish surgi
cal steel, for standard holders, Mar
lin blades are offered at the unpre
cedented price of 80 for one dollar, 
40 for fifty cents. Under the com
pany's ironclad guarantee, you can 
try these new blades without risk. 
Use five, and if you do not find them 
equal to the best, you may return 
the balance and get your money 
back. 

Mail the coupon today for a 
"wholesale" package of these fine 
blades ! Marlin will pay the postage. 

The Marl i n  F i rearms Co., 
97 W i l low Street, New H aven, Conn. 
Endosed i s  . . . . . . . . . . . .  . . . for \vhich send me, postage 
paid, . . . . . . . . . . . . . . .  )Iarlin Surgical Steel Blades, Douhle 
l':dg'e Htyle, under your money-back guarantee. 

40 for 50c 80 for $ 1  

�aHle 

Street Address 

City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  , . . . . .  State 
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THE AMERICAN MAnE �HfM-� 
RANGE FINDER 
A Range Finder with 
precision accuracy at 
the lowprice of$4. 75.  
American - made by 
S a y m o n  - B r o w n , 
makers of precision 
optical instruments 
. . .  fool-proof, shock
proof construction . . .  
c l e ar-cu t  s u p e r i m 
posed images . . .  quick 

case included 

setting, quick reading, gauges accur
ately from 2 ft. , 6 in. to infinity . . . 
beautifully finished in black and 

. chrome . . .  extension foot for attach
ing to camera . . .  unconditionally guar
anteed against mechanical defects. 

AT ALL LEADING DEALERS 
General dis trib u tion by 

. =#1/a U the fhW
RSAL DEVELOPER 

Get the 
va lues .  U s e  Q u i n o l i n .  
b y  d i re c t  d e v e l o p m e n t  
Q u i n o l i n  deve lops  pr i nts of 
b l a c k  a n d b l u e  b l a c k  with 
C h l o r i d e  a n d  B r o m i d e  
Pa pers a n d  soft warm to n e s  
o f  b l a c k  a n d  b lack  brown 
with C h l oro- Bromide P a p e rs. 

32 oz. bottle 1.25 16 oz. bottle .75 

Splendid opportunities. Prepare in 
spare time. Easy plan. No previouil 
experience needed. common school 
edncation BlIflicient. Send for free 
booklet. "Opportun ities in Photogra� 
p hy" , particulars and reQuirements. 
American School of Photography 

Dept. 2287 3601 Michigan Ave. Chicago, III. 

The camera they 
are all talking about. 
H as all the wanted 
features. • Reflex 
Focus . Focal Plane 
I / S 00th shutter . 1 2  
Pictures 2 % x 2  V. in. 
o n  1 2 0  film. See the 
Korelle-Reflex before 

buy. Catalog 
7 3 8-B FREE. 
Ch I I I .  

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

thus gives a definite indication of the proper 
grade of paper to use in each case. 

It makes use of the well known "grease 
spot" laboratory method of light measure
ment. Operating directly from any 110 volt 
A.C.  or D.C.  power source, it is simple and 
easy to use as it reads directly in seconds of 

A 35-mm camera in the low price field, 
the Zephyr Candid Camera is offered 

in two models, each equipped with a two
inch W ollensak lens, 
one //2.9 ( $29.50 ) , 
t h e  o t h e r  //3.5 
( $22.50 ) . An ever· 
eady leather carry· 
ing case ( $4.95 ) is 
available. The Zephyr 

includes the following specifications : Bal
anced focal plane shutter ; speeds from 1/25th 
to l/500th, as well as time and bulb ; dia
phragm stops ranging from /13.5 ( or fl2 .9 ) 
to /1 16, hard aluminum alloy case, leather 
covered, with brushed aluminum trimmings ; 
automatic film counter ; accommodates 
standard 36-exposure 35-mm film spools ; 
Wollensak telescopic view finder ; winder 
lock, built-in range finder attachment ; tripod 
screw bush in base ; finger and cable release. 

THREE KODAK B ANTAMS 

TZODAK Bantams /18 ( $4.75 ) , f /5.6 
.l� ($16.50 ) and //4.5 ($27.50) are an
nounced as the latest members in the Ban
tam line. The //4.5 has a body and back of 
die·cast aluminum covered with black mo· 
rocco·grain Kodadur, a self-erecting front, 
revolving lens mount focusing from 4 feet to 

infinity, and lens openings down to f /16, 
with shutter speeds from 1/25th to 1/200th, 
including time and bulb. The //5.6, with lens 
openings to //16, has shutter speeds to 
II 100th, with focusing from 4 feet to in
finity, self-erecting front, folding eye-level 
optical view finder, and automatic film cen
tering. The //8 supersedes the Kodak Ban· 
tam with doublet lens. The front comes into 
position at the touch of a button ; a folding 
open-frame eye-level view finder is provided 
and film frames are automatically centered. 
The //8 is a fixed-focus camera giving sharp 
negatives from five feet to infinity. With an 
8A Portrait Attachment snapshots may be 
made at 2% feet. 

Each of the three cameras loads with 8· 
exposure rolls in the 828 sizes and produces 
negatives 28 by 40-mm. 

PROJECTION ApPARATUS 

TH E  Diafant Model 1 ( $69 ) and the 
Diafant Model 0 ( $49) projectors are 

now available in this cquntry. The former has 
a projection system based on a 250-watt bulb 
and is equipped with a polished glass reflec
tor, three 60-mm fixed condensers, and a heat 
absorption filter. The lens is an Omar //3 .5, 
100·mm focus and the front assembly reo 
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J'jass J'jargaingram 
VOL. 2 8  1 79 WEST MADISON STREET, CHICAGO. ILL. N O .  1 0  

Bass says : 
HFor want of a nail a shoe was 105t*" 

and for want of a filter a picture is 
often 10st-. HWe got 'em here, my 
fraand" in reckless profusion . . • to 
make a rainbow jealous. Nor are we too 
dig.nified to take time out to explain the 
intricacies of infra-red filters and tech
niques. Test us . • .  sometime. 

*B. Frankl i n .  �� 
President 

2 114 X 3 1/4 Z E I SS I kon 
N ettel D eckr u l l o  • • • 
focal plane sh utter. 
T i m e  1 / 1 0  to 1 / 1 200. 
A n  outstan d i ng val ue . . .  
just arrived . . .  sure t(J 
create a sensat ion .  H as 
d i rect finder . • • pre
cision focus . . . with 
12 em . Carl Z e i ss Tessar 
F :3.5  Jens . . .  complete 
with lens  cap, fi l m  
adapter and one double 
ebony hol der . • .  brand 
new . . .  l i st $ 1 35.00 
. . . at Bass w h i l e  
sUIlP ly  lasts $S4.50 
9 X 12 Linhof : 
new model. Xen�r F : 3 . 5  lens. Compur shut
ter, de luxe plate camera of them all. TRIPLE 
Extension. S�ing back, revolving back, drop 
bed. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  $245.00 

Agfa SYz X 9 em. (21,4 x 31,4) 
fi l m  paek camera . • .  single extension. ground 
glass. optical and Ikonometer fi!l1der . . . 1 0.5  
em.  Agfa anastigmat F :  6.3 lens. Shutter has 
T.B. 1 /2 to 1 / 1 00. Precision focusing. All 
metal construction • • • fpa and 3 holders. 

$ 1 5 .75 

Voigtlander Superb : 
twin lens reflex • • •  takes 12-2 v... square shots 
on 1 2 0  film. Automatic film transport. Com
pur .hutter 1 .ec. to 1/25 0th. Skopar F : 3 . 5  
len • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•  pecial a t  $ 5 9 . 5 0 
W ith H e l ia. F :3.5 lens. . . . . . . . . . . . . .  . . . . . . . . . . . .  $62.50 
Eveready case . .  . . . . . . . . .  $6.50 

BARGAINS FROM BASS ! 
2 V4 x 3 '14 G oerz Tenax : with Dogmar F : 4 . 5  lens. 

Com pur shutter . . .  film pack adapter . . . . . . . . $25.00 
Welta Perl e : takes 16 negatives on 120 film • . .  with 

Hteinheil F :2 . 9  Jens. COlllPUl' shutter . . . . . . . . . . . . $32.50 
l e i ca M odel  0, 50 mm. Elmar F :3.5.  and case. 

good condition. .  . . . . . . . . . .  $72.50 
Contaflex : with Sonnar F :2 lens in good condi-

tion . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  $ 1 95 
Contaflex : with Sonnar 50 mm. F : 1 . 5  lens . . . . . .  $245 
P i lot Reflex : with Biotar F :2 lens. Compur shutter 

and case . .  . . . . . . . . . . . . . . . . .  $57.50 
9 x 12 V o i gtlander Avus : Skopar F :4 . 5  Jens. ComPtir 

shutter. Film a dapter. .  $27.50 
Kine Exakta : Chrome finish. Exaktar F :3 . 5  lens 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $94.5D 
Contax I I ,  chrome.  with 50 mm. Sonnar F :2 lens 

and case. Like new..  . . . . . . . . . . . . . . . . . . . . . .  $ 1 62.50 
Robot : Primatar F :3 . 5  lens like new . . . . . . . . . . . . . . . .  $72.5fl 
leica Model  A:  Elmar F :3 . 5  lens  with range 

finder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $37.50 
300 mm. Cart Zeiss TeleTessar : for Contax F :8 with 

filter like new. List $300 . . .  at Bass . . . . . . . . . . . .  $ 1 85 

FREE : those two masterpieces of photographic 
literature . . . Bass Bargaingram # 236 listing 
thousands of still camera bargains . . . and # 234 
listing a fascinating array of 8 and 1 6  mm. silent 
and sound movies. Mention this "ad". 

hear ye ! hear ye ! 
Bass offers additional proof 
of the superiority of the 

R C  A 1S mm. 
Sound on Film 

Camera . 
Every camera 

-
tested before you get it • • •  and you 

get the test film as a g uarantee of performance. 

News model : 
Ready to use. Turret front, with 1" F : 3 .5 
len., built·in microphone and 3 $250 00 dry cell • .  In U.S.A. only . .  ' 
&m� 

Dept. AD, 1 79 W. Madison Street 
Chicago, Ill. 

CA M E R A C R OSS R O A D S OF T H E  W O R L D  
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The M. C. M. 
P H O T O METER 

• 

T H E  EN LARG I N G  EXPOSU RE M ETER 

THAT R EAllY WORKS!  
Designell b y  Percy Harris, Editor o f  t h e  well
k nown Miniature Camera .I.lJaoazine of London, 

England. 

Can be used with any size film or enlarger 
WHAT M. C. M. PHO TOMETER DOES 

• E l i m i n a tes ted i o u s  test s t r i p s  a n d  wasted 
b ro m i d e  pa per. • Te l l s  you exa ct ly  t h e  perfect exposure for 
e a c h  e n l a rgem ent. e G �ves you the  d e n sity ra n g e  of each neg
at ive a n d  w h a t  co ntrast g ra d e  of p a pe r  
sh o u l d  be u s e d  w i t h  it.  e Te l l s  you when an e n l a rgem e n t  needs 
l oca l control and when to sta rt " d o d g 
i n g "  o r  h o l d i n g  b a c k  the  s h a d ows. e In s h o rt . i n  a few seco nds you c a n  
d eterm i n e  every bit  of d a t a  y o u  cou l d  
possi b l y  w i s h  t o  k n o w  a b out  a n y  neg ative. 
I t  i s  more i m porta nt tha n  a c a m era ex
posure meter. 

We w i l l  sh i p  pre p a i d  if your dea l e r  c a n not 
su p p l y  Co u .  Operates from 1 1 0- 1 20 $ 85 
volt � '

t 
. ?r  D . C ,  Pr ice ,  with very 4. 

comp e e I n stru ct ion s  . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
H A Y N E S  P R O D U C T S  C O .  
1 36 Liberty Street, Dept. SA-9, N ew York, N .  Y_ 
Distributors to Dealers : Raygram, Xcw York ; 

Craig, Los Angeles ; Hornstein, Chicago 

Here It Is! 
O N E  O F  T H E  

L A R G E S T  

MOST MODERN 

A N D M O S T  

C O M P L E T E  

CAMERA STORES 

IN THE WORLD 

From basement to 
roof this ample build· 
ing at 142 Fulton St..  
New York, has been 
adapted to meet e"ery 
conceivable require
ment of camera en
thusiasts, 

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

volves to permit the projection of either ver
tical or horizontal pictures. Accommodating 
either film strips or 2 by 2 inch slides, the 
Diafant Model 1 is provided with a shielded 
reading window for identification of slides 
during projection. 

The Diafant Model 0 uses a 100-watt bulb 
and is somewhat smaller than the Model L 
All other details correspond with those of 
the larger model, with the exception that the 
lens is a 9O-mm Parastigmat //4.5. 

SAYMON-BROWN RANGE 

FINDER 

THE Saymon-Brown Range Finder 
( $4.75 ) ,  designed for use with cameras 

not equipped with If built-in range-finder 
focusing device, is 
declared by its mak
ers to be of "fool
p r o o f , shock-proof 
construction." T h e  

range finder is provided with a distance 
disk on which the numbers are clean-cut. 
Finished in black and chrome, the device 
has an extension foot for attaching to a cam
era and is provided with a leather case. The 
distances range from 2 feet 6 inches to 
infinity. 

PIC-SHARP 

DESIGNED for facilitating ground-glass 
focusing, Pic-Sharp is the latest aid to 

photographers who find difficulty in focusing. 
The new device is made of soft pliable rub
ber, in the center of  which is a magnifier lens 
that triples the size of the image_ The manu
facturers claim for the Pic-Sharp that be
cause of its design it fits easily into the 
pocket or kit, cannot scratch ground glass or 
other equipment, and may be accidentally 
dropped or stepped on without breaking_ 

FEDERAL FIXED Focus 

ENLARGER 

A LOW-PRICED enlarger of the fixed 
focus type is offered in the Federal 

Model No. 835 Automatic Fixed Focus En
larger ($12.50 ) _ A 
double frame 35-mm 
n e g a t i v e  s t r i p  i s  
placed in the open 
view negative carrier, 
the switch pressed 
and a 3lh by 5 inch 
enlarged i m a ge is 
visible on the ground
glass plate. A sheet 
of 3lh by 5 or 2lh by 
3 V:!  inch bromide  

paper is inserted into the holder under the 
ground-glass plate_ The switch is held down 
from five to ten seconds, depending on the 
density of the negative and the paper con
trast used, and the enlargement is ready for 
development. Any bromide paper may be 
used with the Federal, the manufacturers 
recommending the purchase of paper in 5 by 
7 inch sizes_ For cutting the paper, a paper 
slitter is supplied with the enlarger. 

The Federal enlarger is operated on either 
A.C. or D.C_, and may be used as a viewer 
for colored transparencies if desired_ The 
enlarger includes a corrected achromatic 
lens system and a parabolic reflector for even 
distribution of light. 
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Become an expert 
p h o t o g r a p h e r  
Train under world-famous experts. For pleasure or career. 
Big money-making opportunities ! Commercial .  N ews, 
Portra it. Advert i s i n g ,  Mot ion  P i cture and other branches 
of photography, Personal Attendance and Home Study 
courses. Free booklet. 28th year, 

N E W YO R K  I N ST I T U T E  OF P H O T O G R A P H Y  
1 0  West 3 3  Street ( D e pt. 1 34) New York City 

Save money on everything in photog. 
raphy with this guide to bargains in 
cameras, films, supplies. accessories. Send 
for your copy of Catalog No. 72-23)8 
today. It's FREE. Use penny post card. 

WHOLESALE RADIO SERVICE CO., INC. 
I OO-V SIXTH AVE . •  N EW YORK,  N .  Y. 

LOAD Y O U R  OWN CART R I D G ES 

3 5 m m  M otion Pictu re F i l m  
D u  Pont L$1 00 Eastman L$l 00 A G FA l$1_50 
Superior ( . Super X ( . U ltra ( 

Packed in 25 Ft. Cans-Tested and 

Guaranteed by 

Optical Development Corp. �5�� ���� D��� 

Now ! BUY FAM O US C A M E R A S  
O N  C R E D I T 

• Own a famous camera for a small down 
payment, 12 months to pay. Trade-in your 
old camera l Write for information on the 
camera that interests you, and details of our 
TimePayment Plan for responsible persons. 

financed ,hrough Commercial Credit Co. 
KUIN & GOODMAN ' 18 5. 10th St., Phila_, Pa. 
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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. Iu a recent issue (July, 1938) you 
answered a query as to finding the 
depth of focus for various distances 
and stops. In your reply you said that 
to find the hyperfocal point one must 
"Multiply the focal length by itself ; 
multiply the result by the circle of eon
fusion (in )'our case 1/ 250 • • • •  ) ; divide 
the result by the / value of the lens • • •  

multiplied by 1 2  to obtain a result in 
feet instead of inches." First, in what 
units is the focal length given, em or 
inches ? And what of the circle of con
fusion is I / 250-the radius, diameter, 
or circumference-and in what units is 
it given?

" 
And why, in the' example 

worked, was the focal length ( 7.25 ) 2  
multiplied b y  250 instead o f  1/ 250 ? 
The / value of a lens, as I understand it, 
is the ratio of its focal length to its di
ameter, and since ·this is dimensionless, 
how can multiplying it by 12 turn it 
into feet ? Will you please set me 
straight on this matter ?-C . /. LaF. 

A. Perhaps we took too much for granted, 
but we wrote on the assumption that in this 
country the focal length of a lens, when not 
otherwise stated, is  generally understood to 
be expressed in inches. The same applies 
to the circle of confusion measurement, 
which is 1 /250th of an inch, the diameter 
of the circle or disk of light known as the 
circle of confusion, employed in calculating 
the hyperfocal distance in this particular 
case. The figure 250 was used because, since 
all the measurements were expressed in 
inches, the reciprocal of the circle of con
fusion ( 1 /250 ) is 250. The multiplication 
of the f value by 12 was used merely as a 
convenience in arriving at the measurement 
in feet. The same result may be obtained 
by ignoring this part of the calculation, 
getting a result in inches and then dividing 
the latter by 12. 

Q. Is the range finder on a Leica cam
era adjusted to show the focal distance 
from the object to the film plane or is 
it adj usted to show the distance to some 
other point on the camera ? The rna· 
jority of larger cameras figure the dis
tance to the lens, do they not ?-C. B. S. 

A. If the distance indicated were to "some 
other point on the camera," the whole pur· 
pose of the range finder would be defeated. 
This purpose is to focus an object sharply 

on the plane where the film surface lies. 
When the subject is sharp in the range find
er, in your case when the "two images" 
coincide and are one, the subject will be 
rendered sharp on the film emulsion when 
the latter is exposed to the light reflected 
from the subject. 

Q. Would you please tell me if it is 
possible to make full color movies by 
using Kodachrome film in a Univex 
8-mm movie camera equipped with an 
//5.6 lens ?-K. B .  

A. Kodachrome film is  not at present avail
able in loadings for the 8-mm Cnivex. If it 
were, however, there would be nothing to ' 
prevent your using it  in  the Univex equipped 
with the f /5.6 lens, provided there is suffi
cient light intensity to permit taking motion 
pictures at the normal movie-taking speed. 

Q. What is meant by the term "local 
intensification ?"-A. L. 

A.  This refers to the use of a chemical 
solution for building up density in a selected 
part or parts of an under-developed negative 
so that these portions may print satisfac
torily. 

Q. I have a 1 200-rpm synchronous 
motor which, I believe, is just the thiug 
with which to measure shutter speeds 
of cameras. My idea is to fasten a piece 
of wood at right angles to the shaft 
( balanced, of course) , with a flashlight 
bulb on the end of it. I would then take 
pictures of the light revolving and from 
these calculate the speed of the shutter 
very simply. What accuracy could be 
expected ?-G. B. 

A.  Shutter speed testers devised by ama
teur workers are usually based on the use 
of a device that revolves at a known speed 
and employs some luminous point to record 
the results of the test for each shutter speed. 
The length of the arc formed by the revolv
ing light is related to the numher of revolu
tions made by the rotating device in one 
second. The measurement of the arc, there
fore, provides the answer to the shutter's 
efficiency with regard to any of the marked 
speeds. The condition of continuous move
ment at a known speed that will not vary 
is fulfilled by the motor you mention and 
the use of  a revolving bulb provides the 
luminous point or light source. Your proh-
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D O L L I N A  
fJTie Outstanding 
VA L U E • 

I n  
theMiniatureField 

These precision minicams use all standard 
35 mm. film including Kodachrome. De Luxe 
models II and III are equipped with built-in 
range finders of the most dependable type
optically perfect, lens-synchronized, operating 
on the split-image principle. 

They also have optical tubular view finders 
and other refinements including : Compur 
Rapid Shutters, with speeds from 1 second to 
1/500th ; automatic counting and film-locking 
device ; completely closed and protected front ; 
focusing to about three feet ; loops for neck
strap ; tripod socket, etc. Genuine leather cover 
and bellows. 

De Luxe Dollinas are priced extremely low, 
considering their high quality construction 
and fine lens equipment. 

De Luxe 
Dol l ina I I I  

has a built-in range finder i n  chrome mount, cor
rected for parallex, and many other refinements, 
including a very conveniently located bod�' shutter 
release. 

W i th Schne ider Xenar f/2.8. _ . . .  _ _  . . . . . . . . . . . . . . . . . . . . .  $80.00 
With ZeiSS Tessar 1/2 .8  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  92.50 

with dependable range finder built-in. 

Schne i der Radionar f/2.9 in Com pur Rapid  
sh utter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $55.00 

With Schnei der Xenar t/2.8 i n Com pur Rapid  
shutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 .00 

W ith Ze i ss Tessar f/2.8 i n  Com pur  Rap id  
shutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . . . . . .  75.00 

W i th Sch n e i der Xenon t/2 i n  Com pur Rap id  
shutter . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  80.00 

The model "0" Dollina, with which focus is  obtaine d  
( \�·ithout a range finder ) by rotating t h e  lens. is equipped 
WIth a Certar f/4.5 lens in Varia type shutter. 
Only . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $21 .00 
Same model with Certar f/2 .9  lens in Compur shutter 
with speeds up to 1/300 sec. . . . . . . . . .  . . . . . . . .  $32.50 

B U R LE I G H  BROO K S  
I N C O R P O R AT E D  

1:2.7 WEST 41. ... STREET NEW YO RK 
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Big Kalart Co ntest Offers $2 50 
i n  Cash for Pictures by Amateur 

or  Professi onal  

Plenty o f  prizes for g o o d  pictures taken 
with the new Synchro-Sunlight tech
n ique_  Second prize is $50, third $25, 
fifteen $5 awards.  

October  is a wond erful month for out
door pictures. Bea utifu l effects can be 
obta ined i n  the sun with a synchronized 
fl ash.  Br ing true Hol lywood studio tech
niq ue to your outdoor work. With the 
Ka lart M icromatic Speed Flash-a pock
et-sized l ight  source-you ' l l  g et bea utifu l
ly ba la nced negatives with fully exposed 
foreg rou n d s  and correct rendition of 
c louds a n d  d ista nt objects. 

Ask your dea ler  for Ka lart entry b l a n k  
a n d  folder  on Synch ro-Sun l ight  Photog
ra phy-e ntra ncing new tec h n iq ue. Con
test c loses November I .  

Razor Sharp N egatives with 
Kalart Synchron ized Range Finder 

Give your Speed Gra phic o r  other 
plate or fi lm pack cam era the 

ence of a n  expensive min iature by in
sta l l ing a Kalart Synchron ized Range 
Find er. For  Speed Gra phics $27.50. For 
other fi lm pack cam eras-$20.50. 

See your local d ealer ,  or write the 
factory. 

Dept. PI 0, 9 1 5  Broadway, 
N ew York, N .  Y.; or Room 
6 1 9, Taft B ldg. ,  Hol ly
wood,  Ca l if. 

����������� 

New as tomorrow . _ • as necessary as a 
shutter _ _ _  the new LIF A ,Filter Com-
bination Set has been acclaimed as one 
of the brightest ideas in years ! Take 
your choice of any 2 LIF A Filters and 
you get the Sunshade ( which shuts out 
unwanted light rays)  and the Bakelite 
Carrying Case without extra charge. 
LIF A filters are made of finest optically > 
worked glass • . •  spectroscopically cor
rect • • •  and are so precisely mounted 
that they fit evenly on any lens. There 
are 10 LIF A Filters . . • 3 yellows, 2 
greens, a blue-green, three reds and a 
haze • . . each one fulfilling a specific 
purpose in the year-round activities of 
the careful workman. 

Price 
21 mm. ' , . $2.25 

24 mm. 
25.5 mm. 2.50 
Retina 

2 7  m m .  3 .00 
28.5 mm. 

See Your Dealer or 
Write Jor Literature 

Henry Herb ert 

announces 

the new 

LI FA FI LTER SET 
• Choice of any 2 LIF A Filters ! 

• Needed Sun Shade, Free ! 

• Bakelite Carrying Case, Free ! 

ALL FOR THE PRICE OF 

THE 2 FILTERS ALONE ! 

Handy! 

Convenient ! 

Economical ! 

Price 
3 2  mm. . . .  $3.00 

3 7  nnn. 3.25 

Lcica 

42 mm. 3 .50 

5 1  5.00 

5 7  mm. 8.00 

H E N R Y H E R B E R T 
4 8 3  - 4 8 5  F i f t h  Ave n u e ,  N e w  Y o r k ,  N. Y .  

OCTOBER . 1938 

lem is to select a tiny bulb and an extremely 
light-weight support for the bulb in order 
to keep drag down to a minimum. If you 
can effect such an arrangement, the result
ing tests should prove fairly accurate. 

Q. Enclosed are 14 prints from neg
atives I have taken in different parts of 
the world, which if suitable I wish to 
offer for publication along with the 
necessary notes. They are submitted for 
comment as to their merits for repro
duction only ; I would like to know what 
type of negative and print is most de
sirable for that purpose.-J. D.  M. 

A. It is difficult to tell from the obviously 
rushed prints you have submitted just what 
type of  negative they were printed from. As 
for the subject·matter, it will stand the best 
chance if accompanied by an article and 
submitted to a magazine or newspaper fea
ture section which is in the market for this 
type of material ; that is, travel. A negative 
with good detail in the shadows and enlarged 
to at least 5 by 7 or preferably 8 by 10 inches 
on glossy paper with the general tone on the 
light side will please the editor no end, pro
vided, of  course, that the subject is some
thing he can use. 

Q. Can you give me a simple formula 
for cleaning trays ?-F. X. R. 

A. For cleaning all ordinary photographic 
stains from trays and graduates, the follow
ing solution has been found successful : one 
ounce of sulfuric acid added to ten ounces 
of a saturated solution of potassium bi
chromate. 

Q. Several weeks ago I bought a set 
of color' filters for my camera. I have 
been discouraged with the results, be
ing unable to determine the correct ex
posure for the different filters. I have 
always been very careful in calculating 
exposure times, using a meter and con
sidering the factors indicated in the 
filter set instructions. But this seems 
to be of no avail as some of the filters 
cause over-exposure and some under. 
My set consists of a holder and five 
optical glass filters.-S. A. 

A. We are not familiar with the filter set 
you mention and would suggest that if you 
do not find the given factors to be accurate 
you write to the manufacturers or distribu
tors of  the filter set, state your experience 
with their factors when using certain films 
and ask for a revised table. Filters do have 
different effects on different makes of films 
and the best way to find the proper factors 
for given films is to write to the service de
partment of  the manufacturers of the film. 
Another way, although more laborious, is to 
make tests on your own and determine the 
proper factors for yourself. 

Q. I have a 16-mm motion picture 
camera which is an old timer. On the 
film formerly used the perforation 
track ran down the middle. Can you 
tell me where I may purchase 16-mm 
film with the track in the middle ?
W. A. H. 

A. This film is no longer available. While 
it may be had perforated in the middle on 
special order from film manufacturers, the 
minimum quantity which the makers would 
be willing to supply would probably be 
much more than you would want for ama
teur purposes. 



EXPERIMENTAL TELEPATHY 

By Rene Warcollier 

A TRANSLATION from published ac
counts of the experimental work of the 

author over a 15-year period, published in 
this country by the Boston Society for Psy
chic Research with which he had close re
lations_ The numerous illustrations include 
many which are presented in pairs, of which 
the first in each instance shows the drawing 
transmitted and the second the image per
ceived_ Many of these show striking corres
pondence. The author attempts an explana
tion of the nature of telepathy and discusses 
the subject in other respects, in addition to 
giving the accounts of the actual experi
ments. ( 290 pages, 5% by 8Y2 inches, illus
trated. ) -$3.70 postpaid.-A. G. I. 

GUINEA PIGS AND BUGBEARS 

By G. L. Eskew 
AN open attack on Consumers' Research 

1l. and on Kallett and Schlink, the au
thors of the widely-read book "100,000,000 
Guinea Pigs." While many cooler heads 
thought that book greatly overdid a job that 
needed doing, it being as sensational and 
exaggerated a book as your typical crusader 
can usually be depended on to produce, there 
isn't much more to be said for the present 
counter blast to it. Even so, "Guinea Pigs and 
Bugbears" makes interesting reading and 
may lead the previous reader of "100,000,000 
Guinea Pigs" to strike an average between 
two extremes. ( 269 pages, 6 by 8Y2 inches, 
illustrated. ) -$1 .65 postpaid.-A . G. I. 

B OTH SIDES OF THE MICROPHONE, 
TRAINING FOR THE RADIO 

By John S. Hayes and Horace J. Gardner 

A VERAGE radio listeners are familiar 
1l. only with the receiving end of radio 
broadcasting. Here, however, they can find 
a compact story of the other side of the 
microphone-the program department, the 
musical division, sound effects, the an
nouncer, and so on. Those who are inter
ested in broadcasting from a vocational 
angle will appreciate the succinct informa
tion which the authors present. ( 180 pages, 
51,4 by 7% inches, unillustrated. )  -$1.40 
postpaid.-A. P. P. 

THE CONQUEST OF CIVILIZATION 

By James Henry Breasted, Ph_D., LL.D_, 
D.Litt. 

A NEW edition, fully revised, of an ac
count of the earliest civilization in 

Egypt, Western Asia, Greece and Rome. To 
call this a history would be to mislead the 
reader and do the book an injustice. If only 
books like this had been used in the schools 
of  a generation ago, the word history would 
not make most middle-aged people of today 
shy off the subject but like it instead. The 
smooth flow and charm of Breasted's style, 
his own dislike of the old-fashioned bore
dom of dates, lists of kings and battles, and 
the vividness and humanness of his account, 

B o o l� s  
S E L E C T E D  B Y  
T H E E D I T O R S 

taken with his own pre-eminence, make this 
a book capable of wiping off the history 
hater's hate. It doesn't even look like a text 
book. This reviewer has read it ( in the 
earlier edition ) three times. ( 669 pages, 5% 
by 8Y2 inches, 215 illustrations. ) -$4_20 
postpaid_-A. G. I. 

TRANE AIR-CONDITIONING MANUAL 

NSEMBLED and presented in this one 
large volume is a complete course in 

air conditioning, beginning with a study of 
heat fundamentals and continuing through 
more technical and mathematical aspects of 
a conditioned air supply. The facts are based 
upon the experience of one large company 
which is one of the pioneers in this new 
science of comfort. This volume is rather on 
the technical side including, as it does, more 
mathematics than the layman would ordi
narily like to work with, and numerous 
tables. It is recommended especially for 
air-conditioning engineers. ( 333 pages, 8% 
by 1114. ) -$5.00 postpaid.-F. D. lVI. 

DUODECIMAL ARITHMETIC 

By George S. Terry 

A LARGE volume containing full instruc
tions for using the duodecimal system 

of arithmetic, with extensive duodecimal 
tables ( accompanied by examples of their 
use ) of square and cube roots, reciprocals, 
logarithms and trigonometric functions in 
terms of the duodecimal circle ; together with 
shorter tables of some of the higher mathe
matical functions. To duodecimal devotees 
this work will long be a landmark. ( 407 
pages, 91,4 by Il % inches. )  -$7.75 postpaid. 
-A. G. l. 

MASTER BUILDERS OF SIXTY CEN
TURIES 

By John Anderson Miller "W HEN Moung Tien st,arled work on 
the Great Wall he had at his disposal 

a force of about three hundred thousand 
men. It soon became evident that a force of 

fir We can supply our readers with any 
'\ of the books reviewed in this de
partment. Prices quoted include do
mestic postage. Foreign prices are 
necessarily higher due to increased 
shipping charges. 

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

this size would not be able to build a wall 
of the desired type and length in less than 
about a hundred years. So the system was 
changed. Moung Tien laid out the whole 
course of the wall across North China and 
work was then begun at numerous places 
along this course instead of proceeding step 
by step from the original starting point." 

This paragraph, taken almost at random 
from the book, serves to indicate the manner 
in which the author has brought to life the 
details of construction of many great monu
ments of man's genius. In this volume he 
sets the reader down at the scene of the job 
and almost allows him to see with his own 
eyes the essential details of the construc
tion work. The result is a fascinating study 
of the construction of the Pyramids, the 
Great Wall of  China, Roman aqueducts, 
Roman roads, cities of the Mayas, Crusaders' 
castles, dykes of the Netherlands, subways, 
bridges, the Panama Canal, and other great 
projects. Midnight oil will be burned by 
many who expect to read this book in sec
tions but wind up by reading it all at once. 
( 3 15 pages, 5% by 8Y2 . ) -$3.15 postpaid. 

-F. D. M. 

LJGHT 

By Vivian T. Saunders, M. A. 

A COMPACT treatise on elementary op
tics, not for entertainment but for study, 

dealing in respective chapters with reflec
tion, refraction, lenses, reflection at spheri
cal surfaces, optical instruments, refractom
etry, color, photometry, light velocity, inter
ference, diffraction, and polarization. It is 
intended for use in the English schools, is 
thorough as far as it goes (a good, solid 
elementary grounding)  and employs high
school geometry and algebra throughout. 
( 328 pages, 4lj2 by 7 inches, 196 illustra
tions.) -$2.65 postpaid.-A. G. I. 

HEREDITY AND POLITICS 

By J. B. S: Haldane, Professor of Biometry, 
University of London 

A NOTED biologist discusses some of the 
central dogmas of eugenics ( using the 

term largely as it is conceived by politicians 
and hy a part of  the publ!c ) and shows the 
fallacies on which some of them are pre
mised. The futility of  the sterilization laws 
of this country and Germany, with their in
tention beneficial but their scientific basis 
faulty ; the fallacy that all men are created 
equal, and the causes of  human inequality ; 
the fallacy of racial superiority ; the ques
tions of race mixture and of other race prob
lems-these and cognate subjects are dis
cussed directly and clearly and their truly 
scientific aspects are explained. Just such 
questions are daily debated at social gather
ings and iIi Pullman car smoking rooms, 
usually with more heat than light and often 
with perfect logic based, however, on faulty 
premises. This book states the premises ac
cording to science and not according to poli
ticians, self-admiring nationalities, dictators, 
and other well meaning, wishful, or end-

. seeking thinkers. ( 202 pages, 5 by 8 inches, 
14 illustrations.) -$2.65 postpaid.-A. G. I. 

FOR OTHER BOOKS YOU WANT, SEE PAGE 204 
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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 

THREE telescopes construct
ed by our readers, which win 

deserved applause for excellence, 
are shown in Figures 1, 2, and 3. 

Finished is the word for the 
6" portable 'scope shown in Fig
ure 1, made by Emir Kelley, of 
South Brownsville in the south
western corner of Pennsylvania. 
All its parts are of instrument
maker grade of workmanship, as 
the photograph shows_ A Hindle 
"crocodile-type" grinding ma
chine ( "ATM," 4th ed., p .  235 ) , 
also made by Kelley, is equally 
finished in appearance and its 
description will be published at 
some later date_ Kelley's tele
scope has an eyepiece adapter 
that rotates 90° over the top of 
the tube in a transverse slot. It 
also has a weight-driven clock 
that will run 3% hours with one 
setting. 

ideally combined with "easy to look at." 
The third well-designed telescope is shown 

in Figure 3 and is commendable for great 
rigidity. The maker of the mounting, Wil
liam W. Maxwell, 1018 S. Franklin St., Mt. 
Pleasant, Mich., whose letterhead indicates 
that he runs an electric and ox-acetylene 
welding establishment, has really gone as far 
as Porter urges in "ATM" (4th ed. )  in the 
direction of that desirable quality-some
thing that few of the telescopes made by 
amateurs ( and professionals )  exhibit. This 
telescope was built as a memorial to the late 
William Tyler Olcott, for the Daytona Beach 
Star Gazers' Club, and is to be set up at 
Daytona Beach, Fla. The piers shown in 
Figure 3 are merely temporary rough ones 
of wood. Concrete piers are to be built. 

Most of the details are best explained in 
Figure 4, which is well

· 
worth stopping to 

study at this point. The bearing of the tube 
is of the full three-point type with really 
wide spread, and the mounting is  as stiff as 
a mountain. 

The counterweight tube, shown in Figure 
3, is a piece of galvanized steel bent to form 
a 20-sided figure. 

We detailed one of our super
sleuths to dig up more data 
about Kelley, as we suspected 
him of being something of an 
inventive genius, and this secret 
operative reports that he is the 
senior partner of Kelley and 

Figure 1 :  Kelley's attractive portable 

At the lower end of the polar axis shaft 
is a 120-tooth starter ring-gear ( Figure 5 )  
welded t o  the edge of the brake drum. The 
drive is a large hand-cranked phonograph 
motor and will run for 35 minutes. There are 
setting circles on both axes and the slow 
motions operate from the eyepiece neighbor
hood by way of flexible shafts. 

Stewart, makers of auto jacks and cranes ; 
also that he owns a famous grandfather clock 
of his own design and make, which not only 
tells the time and the moon's phases, but is 
a true Gentleman's Annual Best Friend and 
Life Preserver. Almost any married man will 
recall the awful feeling experienced when, 
one day of the year and generally along 
toward bedtime, his wife hands him a calen
dar and stands waiting before him with lips 
tight drawn ; whereupon he is at first puz
zled, then leaps suddenly from his chair, 
passes a trembling hand across a flushed 
brow and begins thinking fast for alibis. 
Once more, doggone it, he has forgotten his 
wife's wedding aliniversary ! And now it is 
too late-too late ! To Kelley, however, noth
ing like this ever happens, for on that date, 
once each year, the good old grandfather 
clock he devised raises a small flag on a min
iature flagpole and blows a whistle (Esquire 
please copy) . Kelley then dashes downtown 
and buys flowers. 

The design in Figure 2 seems almost ideal . 
It is a 6" Cassegrainian-Gregorian combina
tion made by Roy E. McAdams, a designer 
and builder of miniature gasoline engines, 
according to his letterhead, and situated at 
2155 S. Limestone St., Springfield, Ohio_ 
"Time consumed for making patterns, ma
chining castings (which are of aluminum 
alloy ) and grinding and polishing optical 
surfaces was approximately 8 months' spare 
time work," he writes. 

"The main mirror is 30" in f.l. and the 
Gregorian combination has an amplifying 

. ratio of 6. Despite the fact that its accuracy 
is excellent, it is used but little." [The pres
ent year is the 300th anniversary of James 
Gregory's birth.-Ed.l 

"The clock drive consists of synchronous 
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motors and a train of gears which give side
real time to a minute fraction of a second 
for a run of 24 hours." 

The axes of the McAdams telescope have 
the cross-section urged by R. W. Porter in 
"ATM," and the plate attaching the declina
tion axis to the tube is also a thick, heavy 
one. When mounted on a fixed base this 
'scope should be rock-solid. The tube is a 
piece of engineering design, and the whole 
is also "easy to look at"-a factor not always 
combined with good engineering design, just 
as good engineering design is not always 

The mirror was made by R. E. Stevens, 
500 S. Ridgewood Ave., Daytona Beach, Fla., 
and is of Pyrex. 

"Yours for · bigger and better bottlenecks," 
Maxwell signs his data letter. Proportion
ately this mounting has the biggest bottle
neck we recall seeing, outside of Porter's 
mounting for the 18" Schmidt at Palomar 
( "ATMA," p.  398 ) . 

PEOPLE, themselves, are fully 
as interesting as telescopes. 

The following notes attempt to 
snoop a bit into the private lives 
of some of the authors of 
"ATMA," also some amateur 
telescope makers who seem to 
have burst right into professional 
optics. 

Figure 2: McAdams and his solid portable 

It has turned out that among 
the authors of "ATMA" there 
was an unsuspected moving pic
ture actor. "I presume you 
know," Capt. M.  A. Ainslie of 
England (himself a capable mir
ror maker-"ATM," p.  100 ) 
tells us, "that the W. T. Hay, 
F.R.A.S., who writes on a 'Sim
ple Chronograph' in 'ATMA' is 
better known as Will Hay, the 
comedian film star." Later, H .  E .  
Dall sent us an English news
paper from which the advertise
ment shown in Figure 6 is re
produced. He states that a few 
years ago Hay "was in all the 
newspapers as . discoverer of a 
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Figure 3: Maxwell's rigid 'scope 

14 " TUBE , 1 2 1/2" M I RROR 

CHE:VROU:T BAN JO TYPE � /  REAR AXLE HOUS ING 
Figure 4: Declination axis detail 

new big white spot on Saturn, soon after
ward was elected a fellow of the Royal As
t ronomical Society and then published a 
book called 'Through My Telescope.' '' We 
find that this same book was reviewed in 
our June 1936 issue, before we knew Hay's 
identity. Hay lives at Hendon and owns a 
6" refractor. 

D. Everett Taylor, author of the chapter on 
"The Refractor-Metal Parts and Mount
ing," in "ATMA," before his recent retire· 
ment was one of the leading dentists in New 
York, also an outstanding tenor singer. 

H. E. Dall of Luton, Bedfordshire, Eng· 
land, mentioned above ( see "ATMA" chap· 

Figure 5: Clock and R. A. circle 
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RICHEST FIELD REFLECTING TELESCOPES. 
Pierce made. Theoretically and mechanically right, 
with portable mount, ready to use. 4", $100 ; 6", $125. 

RICHEST FIELD EYEPIECE 1.14" efl, .92" field $6.50. 

SALES-SERVICE SHEET. Send $1 and 25 words ad
vertising your mirror, mount, or anything you want to 
sell or buy. Mailed with our circulars for 1 month. 

PORTABLE MOUNT. With rigid pipe pedestal. Mov
ing parts of bronze. For 6" or smaller telescopes. $10. 

ACCURATE FOCUSING is easy with our spiral sleeve. 
1 1,4 "  O. D. Send Pierce oculars for fitting, $1 each. 

VERY SPECIAL. All-inclusive telescope kits. Proper 
glass, clean abrasives in tin boxes, best rouge, real 
pitch, a complete EYEPIECE, an ALUMINIZED DI
AGONAL, complete instructions. 4"-$3.50, 6"-$5. 

Free test of your mirror. Write for catalogue of supplies. 
TWENTY YEARS OF EXPERIENCE TO HELP YOU 

John M. Pierce • 11 Harvard St. • Springfield, Vermont 

"TELESCOPES" 
and 

Supplies for the Amateur Telescope Maker 
*For a better Mirror llse Pyrex* 

6" pyrex Kit, eight grades of abrasives, rouge and pitch, with complete in
structions, $5.50. 

Telescopes from 2" to 20"  Reflectors and Refractors, mountings, clock drives, 
mirrors and lenses. 

Send six cents for our large illustrated Catalog. 

TINSLEY LABORATORIES 
Makers o f  Astronomical Telescopes and Equipment 

2035 Ashby Ave. Berkeley, California 

ALUMINIZING 
N EW S U R F A C E - H A R D E N E D  A L U M I N U M  

COAT I N GS 

with greater resistance to mechanical abra
sion and uniformly superior in reflectivity 
at the same reasonable prices maintained 
in the past. 

Coating Prices : 4"-$ 1 . 7 5 ,  5 "-$2 .00, 6" 
-$2 .50, 7"-$3 .00, 8"-$3.50,  9 "
$4.25, 1 0"-$ 5 .00, 1 1  "-$6.50, 1 2 "
$7.50,  and 1 2 � "-$8.00. Larger sizes up 
to 36 inches in diameter on request. 

Diagonal Coatings for diagonal s of the fol
lowing widths : 

1 'i4 "-50c, 1 Yz "-60c, 1 3/4 "-75c, 2 "  
-$ 1 . 00, Z l/, "-$ 1 .2 5  and 3 "-$ 1 . 5 0  

LEROY M. E. CLAUSING 
720 Greenwood Ave. Wilmette, Il l. 

___ BUILD YOUR OWN __ _ 

Re£lecting Telescope 
6 inch kit ( F.O.B., N. y. > . . . $3.50 
Contains 1-6" x 1" disc for mirror, 
6 "  x %" disc for tool, all necessary abra
sives, rouge and pitch. Copy of instructions 
lOco Catalog free. 

Optical Development Corp., 1 5 60 B'way, N.Y. 

EXTRAORDINARY BARGAINS I N  NEW 

8 POWER PRISM BINO CULARS 
The French "Normanrlie" Glnss j� o n e  of the 
finest made for 3 11 around. nll yenr. day and 
night scrvicf!. Widt" field. precision ontic�. blllck 
sn.tin fini�hed. Tn sturdy brown English leather 
case with two !'(.rap:'!. 

.') Day :\Ioncy B:1ck Guarantee 

8x25, @ $ 14. 50 8x30, @ $ 1 9.50 
Remittance w i t h  order. S e n t  express ColIC(':t. A d.:posit hrings one C.O.D. 

H A R R Y  R OSS 
Scientific and I ... aboratory Apparatus 

84 West Broadway New York City. N . Y. 

TELESCOPE MAKERS 
KITS - OUR SPECIALTY 

P R E C I S I O N  W O R K M A N S H I P  
B ETTE R Q U A L I TY ,  L O W  P R I C E S  
M O N E Y B A C K  G U A R A N T E E  

6 "  KIT • • • • $3.75 
Includes 2 glass discs,  correct thickness ,  tempered 
pitch, rouge, snfficient abrash'e s .  jnstructions. etc. 
\Vith book "Amateur Telescope .Making " . .  . . . . $6.25 
F R E E  A L U M I N IZ E D  D I A G O N A L  with each kit 

P Y R E X  K I T S  
6", cOlllplete . . .  . . . . . . .  $ 5 . 5 0  
8",  complete. .  . . . . . . . .  $0 .00  

other sizes proportionately low 

ALUMINIZING 
OPTICALLY CORRECT FINISH 

6"-$2 .5 0 8"-$ 3 . 5 0  10"-$5 .00 
Other Sizes Proportionately Priced 

MIHRORS TESTED FREE OF CHARGE 
PY R EX M t R R O RS M A D E  TO O R D E R  
P R I S MS-E Y E P t  E C ES-ACCESSO R t ES 

FREE cataloo Telescopes, M-icroscopes, Binoculars, 
dc. instructions for Telescope Makino, 1 0 ¢. 

PRECISION OPTICAL SUPPLY CO. 
1 00 1 E. l 6 3 rd Street New York City 

KITS OUR SPECIALTY 
4" kit . .  $ 2.95 Pyrex . . .  $ 4.25 
6" kit . .  3.75 Pyrex . .  5.50 
8" kit . .  6.75 Pyrex 8.50 

10" kit . .  9.95 Pyrex . . . .  13 .95 

12" kit . . 14.75 Pyrex . .  24.00 

Kits contain 2 glass discs,  8 grades of abrasives 

( f ewer do not insure an optically perfect surfac e ) ,  

rouge, pitch or beeswax, and instructions. 

M oney.back guarantee that 

THESE KITS ARE SECOND TO NONE 

REGARDLESS OF PRICE 

( send for free catalogue ) 

M. CHALFIN, 1 425 Longfellow Ave. , New York, N. Y. 
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MIRROR KITS 
S PECIAL OFFER U N T I L  

Nov. l st. 1 938 
6" Mirror Kit consisting o f  :VB" thick 
Mirror B lank, %" thick Tool B lank, 5 
grades finest Abrasives, P itch and Rouge 
obtainable . S ilvered Flat and Decker's 
book "THE HOMEMAD E TELE
S C O P E "  all for $ 3 . 5 0 .  Other sizes pro
portionately low. 

Ramsden O culars, corrected, made 
from finest optical glass. Polished 
Threaded Brass Cells and Separators;4", %", I " ,  $4.00 each. 

Complete Telescope Mounts,  and all  parts 
needed to construct your own mount. 

For Free Circular� write to 
D O N A L D  A. PATCH 

38 C resce n t  Street Spri ngfield,  Vermont 

Observations of the P lanet Mars . . . . . .  Price 75¢ 
Familiarize yourself with marking and 
be prepared to observe the 1938 op
position. 

B lue Prints for S liding Roof Observa
tory-$ 1 .00.  

One only 4" Objective in Brass Cell 
-$60.00 

Write for In/ormation 
H. B. W E B B  

925 1 - I 73rd St., Jamaica, N. V. 
* * * * * * * * * * * * * * * * * * * * *  

A M AT E U R  
T E L E S C O P E  MA K E R S  
Mountings, Combination Prism and Eye
piece Holders, Mirror Outfits, Mirror 
Cells, Tubes, Prisms and Eyepieces ; 
also Complete J'vlountings. 

Price List on Request 

C. C. YOUNG 
5 1 7  Main Street East Hartford, Conn. 

PYREX R.F.T. MIRRORS 
Semi-Polished Spheres 

4 � "-F.4-$6.50 . 6"-F.4-$9.00.  F.S-$7.00 

R.F.T. MOUNTINGS 
Lacquered inside and out. Aluminum tubing 
5" dia. ,  1�" walls, 19" long. l\Iirror cell-eye
piece tube-flat holder-Focus adjustment. 
$12 .50  each. 

J.  A. MEYER 
1 0 1 - 1 7-92nd St. Ozone Park, L. I., N. Y_ 

DON'T fa l l  fo r  the b luff . .  
buy a drawing  set 
for i ts deceptive 
looks 

BUY A KERN 
DRAWING SET 

for 1 20 Y E A RS 

K� 
and you get depend .. 
a b l e  S w i s s  Q u a l i ty 

Write to 
K E R N  C O M P A N Y  
1 3 6  L i  berty Street 

New York, N. y. 

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

Rc,idc"' ,14 ••• t .. : LWA.'\' s. SlI_"n-. 
�J;:-.r=-·A WOM.N-.I:HU·'� 'ir.AI�.LLoI.) 

Sa"d.,. A�",l 4(10-:-;;-5;:;;:-·· IF YOU COULD ONL\' COOK" fA) and " ROYAL EAGLE " fA) 
Co�ti .. uou. P . il,. from 1.30 p.m. Door- Open 1 , 1 0;  r.m, MONDAY. "'PR IL 5th, - - A :  .. L THE WEEK 

W I L L  H A Y  
'GOOD MORNING. BOYS' 

5_..t ... . 1.:tO, II.SO, I.40. c., 

WALT DISNEY'S 
" MICKEY'S 
ELEPHANT " cu) 

C� E / GENE GER. R4.RD • CLAUDE DAMPIER 
ODEON SERVICE , ;. - " S U C H  I S  L I F E "  

RE.STAURANT � ' 1.40. 4.IO. II.o. CA) 

®@)@®[;3 CAFE 1'6 THE aEsT 3-COURSE LUNCHEON IN N. LONDON 
We �so "rYe home-mad. brMd and cllkes freshfy delivered by th,_ 
well-known Scotlcake', Ltd., who are responsible fw t�_ Clteting in thl$ 

MOIlNING COFFEE :: del�C'HE8C::rou:; TEAS AND SUPPERS 

Figure 6 :  Astronomical cinemactor 

ter on the "Camera Obscura"} is an engineer 
who works on design for the 100-year-old 
firm of George Kent, Ltd., makers of indus
trial measuring and controlling instruments 
such as meters for the accurate 
flow of water, steam, gas, air, oil, 
and other fluids. The photograph 
of Dall, Figure 7 ,  was taken by 
F_ W_ Epley of the Amateur 
Telescope Makers of San Fran
cisco, when visiting him in Eng
land. 
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Municipal Automatic Telephone System, at 
Edmonton, Alberta, Canada. His hobbies are 
mountaineering and photography. 

Jobn Bunyan ( "ATMA," page 425, side
real clock ) is president of the Berthoud N a
tional Bank, Berthoud, Colorado. 

PERSONALITY items about other prom
inent telescopticians : No American "op· 

posite" to the English moving-picture actor 
Hay, named above, is known to us. The 
closest we can come to this is Rod LaRocque 
of Hollywood, an amateur telescope maker 
who now and then does a turn in pictures. 
Byron, Lord Graves, of Los Angeles, who 
knows numerous cinemactors and actresses, 
in reply to your scribe's urging, writes as 
follows about LaRocque : "Used to be popu
lar in the silent film days. Married Vilma 
Banky and is a very happy family man. Fine 
mechanic and has a complete metalworking 
and woodworking shop ( Figure 8) back of 
his home. Makes ship models, furniture. 
Built a camera complete, except lenses, which 
he sold for $250. Built the 6" f /8 shown." 

Another American movie actor who rates 
as a sort of "friend's friend" of telescoptics 

is Franchot Tone, whose father 
is president of the Carborundum 
Company. We doubt whether 
Franchot actually abrades glass 
with the paternal Carbo. 

A.  W. Everest ( opening chap
ter, "ATMA," on mirror mak
ing ) is assistant to the superin
tendent of the distribution trans
former factory of the Pittsfield, 
Mass., works of the General 
Electric Company. 

Figure 7: Dall 

In "ATM," on page 402, there 
is a picture of Winston J uengst, 
with a telescope. When this was 
inserted, quite a number of  years 
ago, Juengst was only a young 
lad ; but time marches on and 
the lad J uengst finally grew to 
manhood, entered the University 
of Rochester, took that Univer
sity's stiff, four-year course in 

Harold ( telescope drives ) Lower of San 
Diego, California, with chapters in "ATM" 
and "ATMA," during the World War was 
a Leatherneck and instructor on the rifle 
range and machine-gun school. His hobbies 
are archery and photography. 

Franklin B. Wright, similarly with chap
ters in both "ATM" and "ATMA," is a 
telephone engineer with the Pacific Tele
phone Company. 

Cyril G_ Wates, "ATMA" page 274, is a 
maintenance engineer with the Edmonton 

optometry ( Columbia also gives a superior 
course in optometry) , and today is teaching 
in the School of Mechanical Optics, Monta
gue and Henry Streets, Brooklyn, New York, 
where training is given in the mechanical 
work of filling oculists' and optometrists' 
prescriptions. 

How many others may have been steered 
into optics as a life career through the awful 
effects of "ATM" we know not, but one is 
W. J. Kiefer, who now has a job in the 
Bausch and Lomb Precision Optics Depart-

Figure 8 :  LaRocque and the kind of shop every man hopes to have 
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Figure 9: The virgin effort 

ment and at present is surfacing various 
types of  precision prisms. R. E. Clark, author 
of the chapter on eyepiece making in 
"ATMA," recently told us about Kiefer. 
"About five years ago," he writes, "we had 
a young fellow as instructor in our local 
high school-that is, Kiefer. He made a 6", 
shown in the focogram ( Figure 9) and 
brought it to me for test and correction. I 
allowed him the facilities of my basement 
shop, and during three years I do not think 
he missed a single night. He then took an 
A.M. degree in optics at the University of 
Rochester and went with B. and L." 

Urged to give some of the harrowing de
tails about himself, Kiefer first states that 
the kindness, generosity, and patience Clark 
exercised in attempting to teach him prac· 
tical optics are indelibly written on his mind. 
Regarding his first mirror ( Figure 9 ) , he 
thought at the time that it really was fin
ished, but adds that Clark "evidently didn't." 
Clark "took one look at it and I guess that 
was plenty ! "  He started Kiefer on eyepiece 
lens making and gave him a course of 
sprouts all along until he went to Rochester 
and studied mechanical design of optical 
instruments, physiological, physical, and ge· 
ometrical optics. There he also earned part 
of his tuition by working in the university 
optical shop assisting H. E. Wilder, optics 
shop instructor and president of the Ama· 
teur Telescope Makers of Rochester who use 
facilities at Rochester University. 

So, if  you are just a raw, rank beginner, 
and are afraid you will never amount to 
much in the mirror figuring line, look at 
Figure 9, a first mirror which only a mother 
could love, and have faith that, in time, and 
with work, you too will eventually arrive. 

Still another average telescope maker was 
R. W. Dietz, 2187 W. 25 St., Los Angeles, 
Calif., who is working on a group of Schmidt 
cameras for the Foundation for Astrophysi· 
cal Research-that is, as a professional. 

Ten years from now, what percentage of 
U. S. A. optical personnel will be from TNs ? 

F
OR the benefit of new readers of Scien· 
tific American, perhaps partly puzzled 

by some of the more advanced discussions 
of telescope making and telescoptics which 
have appeared in this department, a new ap· 
proach, more elementary, will be made in 
future numbers by means of special space 
�et aside for the description of simple tele
scopes such as the tyro can build as his 
maiden effort, also for discussions having the 
beginner's point of view. Readers who are 
already familiar with the amateur telescope 
making hobby are invited to offer sugges· 
tions for interesting the potential tyro. 

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

Latest Model Compressor 
Suitable for 

FACTORY, LABORATORY � HOME 
Quiet-E /ficient-Power/ul 

!lleal spraying outfit for all liquids such as paints. 
enamels. etc. Can also be used for cleaning, tire 
inflating, and general purposes . Equipped with 
G eneral Electric, 14, lIP a.c. motor. Quincy' air com 
pressol', adjustable safety "ahe, and 100 lb. air 
gauge. A heary duty Plummer spray gun with 15 ��l; �� ?��� is also furnished. \V�i

l
��! $ 39.50 

Complete and ready for operation. 

Brown & Sharpe Steel Gear Pumps 

'Yin maintain 10 inches vacuum or 10 Ibs.  pressure. 
Pump only $4.95, with A . C. motor $ 1 2.50 
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Bausch & Lomb Navy Telescopes 
Said to h a.ve cost in excess of $ 1 30.00 

An excellent finder, 7 lenses, achromatic tele
scope tube, erector draw tuhe and eyepiece 
draw tube. Excellent for spotting game. Object 
Lens 2" ; magnifies 3 to 10  power ; Exit pupil 
0 . 2 '  to 0 . 0 9 " ; Eye Lens 15/16" .  Cross Hairs, 
Angular field 3 ° 3 0 '  to 2 0 ° ; E rect $12.50 
image. A II bronze, 

Prismatic Rifle Sight & Observers' Scope 

IrA U SC H  & L O M B  O P T I CA L  SYST E M  
Made b y  \Varner & S\vasey. 6 power. Consists of 
achromatic ocular & objective lens, calibrated reticule 
with Cross Hairs, 2 highly polished prisms firmly set 
in solid cast bronze frame with soft rubber eye ·cup. 
Micl'ometer _ adjustments for yardage and windage. Used 
on KI'ng. Enfiel d. Hayage , Springfield, etc. Complete 

R�t��{�;llp;
i
�!1d

$
3:�d

.
eather case (not ShO\N�)w $7.50 

Artillery Gun Mount 
Size 10 by 10 inches, Rack and Pinion gear 
on "ertieal arc. 'Vorm gear drive on horizon
tal arc. Vernier micrometer adjustment .  Two 
vial levels. Calibrated German silver scale. 
Steel body with bronze housing. 1 5  I b s .  Pr ice $3.50 

Genuine Bronze Pumps 

Itii.iI. Suitable for Marine, Lab., Fac· 
tory, Home, Etc. 

_ G EA R  
C E N T R I F U G A L �  

No, 1 Centrifugal Pump only, inlet . '/4" outlet 'Is " Price $ 9.00 With A.C.  motor $22.00 No. 4 " " " "  % " " % "  " $ 1 7.5 0  " " " $28,00 
No. 9 " 1 '4 "  " 1 " " $20.50 $3 1 .00 

No. 
No. 
No. 
No, 
)/0. 
No. 
No. 

1 % 
2 
3 4 7 9 
1 1  

lAs " 14" % "  % " � "  1 " 
1 %, "  

-
Price $ 9.00 With A.C. motor $22.00 

" $ 1 0.00 " " " $23,50 
$1  1 .50 $25.00 
$ 1 2.50 $28.00 
$ 1 5.00 $32.50 
$ 1 6.50 $45.00 
$48.50 o n  req u est 

FLOOD CONTROL! Navy Light

weight % 
Mile Portable 

Searchlight 

Automatic 
Cellar Drainer 

New Improved 

OBERDORFER 
S�mp Pump 

Keep Your Basement 

Dry At All Times! 

Pump built entirely of 
bronze, rust proof, long 
life, 

Has Thermal Overioad De
vice. Positively depend
able and protects motor in 
case pump stalls. 

Capacity, 3 ,000  gallons per 
hour with 14 h.p. motor 
a t low opera ting cost. 

Model B-2400 unit com
plete with 1 1 0 -v,  $35 00 
60 cycle motor • 

Unconditionally Guaranteed Jor One Year. 
Literature Sent on Request 

Cast aluminum & 
b r o n z e  h o u s i n g . 
Complete with car
rying case. Mangin 
tYPe parabolic glass 
reflector. Made by 
G. E. and Nat' l  
XRay. 5 inch diam 
eter. Complete with 
choice of 6,  12  or 32 
volt lamp. $4.95 

Sangamo Amp. Hour Meter 
Battery charge and 
discharge. Type MS. 
scale 0·400, Capacity 
15 amp. 

Original cost 
$50.00 

Our Price 
$ 1 0.00 

MANHATTAN ELECTRICAL BARGAIN HOUSE, INC. , Dzp\ .  S. S . , 1 05 Fulton Street, New York City 
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LEGAL HIGH-LIGHTS 
Patent, Trade Mark, and Related Legal Proceedings That 

May Have a Direct Effect on Your Business 

By 0 R S O N  D. M U N N, Litt. B. ,  LL. B. ,  Sc.D. 
New York B a r  

E d itor,  S c i e ntific A m e r i c a n  

LINGUISTS 

IT is sometimes stated that patent at
torneys have a language of their own. 

Undoubtedly, the basis for this contention 
can be found in the fact that in describ
ing new inventions existing words are fre
quently inadequate and it is  necessary to 
create new words. However, even though the 
language used in a patent application is 
strange or unusual it does not affect the 
validity of  the patent as long as the mean
ing is clear. The patentee may arbitrarily 
select his nomenclature as long as the mean
ing of the words is  clearly defined. Thus, 
in a recent patent infringement suit the 
patent described a part of a sewing machine 
in the shape of a segment of a circle, as a 
disk. The Court took the position that while 
the word "disk" was not aptly definitive of 
the particular mechanism the meaning was 
nevertheless clear and on this basis it sus
tained the patent. In reaching this con
cl usion the Court stated : 

"Of course, I am quite aware that the 
word 'disk' is a somewhat unusual word to 
use for referring to a segment of a circle, 
but anyone can adopt hi s own nomencla
ture. Why the patentee adopted the name 
'disk' for his ridge-former, shown in the 
drawing as a segment of a circle, I cannot 
see, for I think some better descriptive word 
might have been used." 

LIQUOR TRADE MARKS 

WE have commented from time to time 
on the growing importance of trade 

marks. The United States Supreme Court 
has again emphasized this importance in a 
recent decision sustaining the constitu
tionaJity of a Minnesota statute prohibiting 
the importation into the State of Minne
sota of intoxicating liquors, unless the 
brand or trade mark was duly registered in 
the United States Patent Office. 

Shortly after the repeal of prohibition the 
Minnesota legislature passed the statute 
referred to above. Prior to that time a 
corporation engaged in the business of sell
ing intoxicating liquors had obtained a 
license from the State of Minnesota to sell 
such liquors. Several of the brands of liquors 
sold by the corporation were not registered 
in the United States Patent Office, and the 
corporation brought suit against the Liquor 
Control Commission of Minnesota to restrain 
it from interfering with its business, con
tending that the statute in question violated 
the 14th Amendment of the United States 
Constitution. 

The United States Supreme Court held 
that the statute clearly discriminated in 
favor of liquor produced within the state 

in that t he requirement for federal regis
tration only applied to liquor imported into 
the state. The Court pointed out that nor
mally such discrimination would be pro
hibited by the 14th Amendment of the Con
stitution, but that the 21st Amendment to 
the Constitution, which repealed prohibi
tion, permitted the state to prohibit or to 
place any restriction whatsoever on the im
portation of intoxicating beverages. The 
21st Amendment reads in part as follows : 

"The transportation or importation into 
any state, territory, or possession of the 
United States for delivery or use therein of 
intoxicating liquors, in violation of the laws 
thereof, is  hereby prohibited." 

With regard to this amendment the 
Supreme Court stated that it confers "upon 
the state the power to forbid all importa
tions which do not comply with the condi
tions which it prescribes." 

It was accordingly concluded by the Court 
that the State of Minnesota had the right 
to prohibit the importatiol} of intoxicating 
liquors unless the name or brand of the 
liquor was duly registered in the United 
States Patent Office. 

LOTTERIES 

THE Federal Trade Commission has been 
active in attempting to restrain the use 

of lotteries in connection with the sale of 
merchandise. 

In a recent case the Commission found 
that a manufacturer was supplying retailers 
with candy assortments designed and in
tended to be sold by lottery and the manu
facturer was ordered to cease and desist from 
selling candy assortments in which the sales 
"may be made by means of a lottery." 

The proceedings before the Commission 
were reviewed by a Federal Circuit Court of 
Appeals and the Court held that the order 
was too broad since any candy assortment 
could be sold by lottery. The order was 
modified so as to restrain the sale of candy 
assortments in which the sales "were de
signed to be made by means of a lottery." 

PURITY 

A PATENT cannot be obtained on the 
purity of a product. Thi s principle is 

exemplified by a recent case decided by the 
Court of Customs and Patent Appeals. 

An inventor had developed a new process 
for purifying artificial or synthetic ultra
marine. He filed a patent application setting 
forth his new process and obtained the allow
ance of claims based upon his process. He 
also sought to obtain claims for purified 
ultramarine, contending that it was a new 
article since prior to the development of his 
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process ultramarine was only obtainable in 
an impure form. The Patent Office tribunals 
rejected the claims on the purified ultra
marine and the inventor appealed to the 
Court of Customs and Patent Appeals. The 
Court sustained the Patent Office trihunals, 
pointing out that normally it does not 
amount to invention to provide an article 
in a purified form when it had previously 
been available in an impure form. The Court 
summed up its conclusions as follows : 

"We are in agreement with the tribunals 
below in their holdings that while appellant 
may be entitled to a patent on a method for 
purifying an ultramarine either artificial or 
natural, he is not entitled to a patent on 
the article which after being produced has 
a greater degree of purity than the product 
produced by former methods." 

Normally the purification of an article is 
regarded as a mere change in degree rather 
than in kind. The Court pointed out that 
in the rare cases where the purification of 
an article results in a product having en
tirely new and unexpected characteristics a 
patent may be obtained on the purified 
article. As an example the Court referred to 
the .famous aspirin case involving a patent 
on the pure form of acetyl salicylic acid. In 
the aspirin case the pure form of the product 
was found to have medicinal uses not avail
able from the impure form and the patent 
was sustained. 

DIXIE 

IN a recent suit for trade-mark infringe
ment the word "Dixie" was held not to 

be geographical when used in combination 
with other words as a trade mark for gin. 
A prominent distiller using the trade marks 
Dixie-Belle and Dixie Beaux on gin sought 
an injunction against a competitor who used 
the trade marks Dixiana and Dixie Dew on 
gin and whiskey. The competitor contended 
that the trade marks Dixie-Belle and Dixie 
Beaux were invalid for the reason that the 
word "Dixie" is geographical. 

The Court rejected this contention and 
held that the trade-mark registrations were 
valid and infringed. With reference to the 
word "Dixie" the Court stated : 

"It is not intended to signify that the 
product is manufactured in the South or 
intended to be sold or used there nor does it 
indicate the quality or characteristics of the 
product." 

TITLE PAGE 

A COPYRIGHT on a book or pamphlet 
is not valid unless the proper copy

right notice is affixed to the title page or to 
the page following the title page. 

In a recent suit for copyright infringement 
the plaintiff claimed to be the owner of copy
rights on two pamphlets. The notice of copy
right was affixed to the back cover of both 
pamphlets. It was contended by the de
fendant that the notice used on the pam
phlets did not comply with the statute an,l 
that the copyrights were invalid. 

The Court sustained this contention, stat
ing : 

"By explicit provision of the statute the 
place for copyright notice in the case of a 
book or printed pamphlet is on the title 
page or the page immediately following. It 
follows that a notice on any other page, no 
matter how prominent, is ineffective." 





The Most Comprehensive 

Most Authoritative 

Reference Work of 

Practical Science 

VAN NOSTRAND'S 

S C I E N T I F I C  
E N C Y C L O P E D I A 

Cove rs 
co m p lete l y  

Al l the 
Sc iences 

1 2  great books in one, 
thoroughly treating 
Chemistry, Physics, 
M athemati c s ,  Engi
neering, Astron0111Y, 
Medicine, Numerol
o gy , Aeronautics, 
K avigation, Geology, 
Z o o l o g y ,  B o t a n y .  
Brand new, j ust com
pleted. Every sub
j ect fully covered 
from fundamentals 
to latest advanced 
discoveries - Princi
ples, Methods, For
mulas-with charts, 
diagrams, and half
tones. 

Written by 
Experts 

Twenty-one authori
ties of many Uni
v e r s i t i e s  such a s  
C o l u m b i a ,  R o s e  
Polytechnic, Prince
ton, Lehigh, Amherst 
have given unques
tioned authority to 
the entire book. 

The I nstant Cj)uestion.Answerer for 

Laboratory and Shop Workers. 

M echanics. H o m e  Scientists. Students 

Answers tens of thousands of questions such 
as : The value o f  radial, rotary gas engines-:
How the Diesel Engine operates-How air 
conditioning functions-'What is  the coming 
television system-How storage batteries 
work-How to find your position at sea
How to do dead reckoning-How your ner
vous system works-How to recognize every 
star, planet, constellation-How optical in
struments are constructed-How to work 
arithmetic, algebra, geometry problems-How 
bridges are constructed-How an airplane 
beacon system works-How petroleum is 
cracked to make gasoline-How rayon is 
made-How to survey a piece of land-and 
thousands more. 

1 500 Pages- I O,OOO A rlicles- 1 200 I l l ustrat i o n s  
B o u n d  i n  h a n dsome a n d  d u rable  Fabr ico id  

Examine It Free 
Send No M oney-M ail  Coupon 

D .  Van N ostran d  Co. ,  I n c. ,  
250 F o u rt h  Ave.,  New York,  N .  Y. 

Send me the SCIENTIFIC ENCYCLOPEDIA for ex
amination. 'Yithin 10 days I may return it  and owe 
nothing. If I keep i t  I will send $2.00 as first payment 
and $2 .00 monthly for four months-$ 1 0 . 0 0  in all. ( 5 %  
discount for cash with order. Same return privilege. ) 

( B . A . IO-3g ) 

Name . . .  

A ddress . .  

City & State 

Ueference . . .  

A ddress . . .  

An Expert Gives You These 
Simplified M ethods 

Mr. Thompson, the author of 
these books, is  not an ordinary 
teacher of mathematics. He has 
had many years' experience in 
giving students the kind of 
mathematical training they need 
in practical work. He presents 
each practical method and prob
lem in the clearest and simplest 
way. He gets right down to the 
kind of information that you 
need in your daily work. 

Prepare now to advance yourself to an important j ob by Math
ematics Training. M athcmatics i s  the foundation of all me

chanical and scientific work, and of all business or industry 
based on science. Without this essential knowledge 

even the most capable man is  left behind while others 
forge ahead to better j obs, bigger contracts, more 

money. You need mathematics to solve techni
cal problems, and to improve, speed up and 

check on your work and the work of others. Such basic 
training is  quickly recognized and gladly paid for. It 
singles you out from the crowd and gives you an ad-

vantage whether it is  a matter of a j ob, a promotion, 
or a contract for work. 
Now you can learn mathematics by an easy, inex
pensive and time-saving method. A very simple and 
extremely interesting course in book form has been 
prepared for you by an expert who has devoted a 
l ifetime to teaching practical men the fundamentals 
of this important subj ect. 

�lathelD ati�s 
Fo.· Self Study 

By J. E. Thompson, B.S. in E.E., A.M., 

Dept. o f  Mathematics, Pratt Institute, Brooklyn 

These books start right from the beginning w ith a review 
of arithmetic that gives you all special short-cuts and trick 
problems that save countless hours of your time and make 
you more valuaLle to yoursel f and your j ob .  Then they go 
right into higher mathematics and show you how simple it 
is when an expert explains it  for you. Don't l et appearances 
fool you, mathematics is casy. You can get these books on 
app roval and see for yoursel f how much enj oyment you can 
have '\vhile getting this valuable training and s olving inter
esting p ractical problems that puzzle your friends and fel
low-workers. In 11 0  time at all you will be tackl ing with 
ease the most difficult question on this subj ect. 

A Complete Course and 
Reference Library in 5 Volumes 

ARITHMETIC-Starting with a quick review of 
principles, it p resents all the special calculation 
methods used in business and industry which every 
practical man should know. 
ALGEBRA�Starting with simple practical problems , 
this book shows you, step by step, how to apply al
gebraic methods to the most complex problems. 
GEO�1ETRY-States clearly all needed facts about 
plane figures, circles, ,polygons, etc. 
TRIGONOMETRY-This volume makes easy the 
principles of angles and triangles,  shows you how 
to use tables that explain their functions. 
CALCULUS-You will enjoy mastering calculus in 
this interesting new way and you will find it  will 
enable you to solve problems that can be solved in 
no other way. 
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